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This(fristmas

if your imagination
stops at cigars...

BIVE A e

MODEL X25 Soldering irons

220-240 Volts or 100-120 Volts. The
leakage current ot the NEW X25 is only a
few microamps and cannot harm the most
delicate equipment even when soldered

“live". Tested at 1500v. A.C. This 25
watt iron with its truly remarkable
heat-capacity will easily "out-solder’’
any conventionally-made 40 and

60 watt soldering irons, due to

its unique construction
advantages. Fitted long-life
iron-coated bit 1/8''. 2 other
bits available 3/32" and /
3/16'". Totally enclosed
element ceramic and steel
shaft. Bits do not "'freeze’"
and can easily be
removed. PRICE £1-93
(rec. retail) P & P 8p
Suitablie for produc
tion work and as a
general purpose

iron.

Vs

MODEL SK.2 KIT

Contains 15 watt

miniature iron fitted with
3/16’" bit, 2 spare bits

5/32" and 3/32" heat

sink, solder, stand and ‘"How
to Solder” booklet.

MODEL SK.1 KIT
Contains 15 watt
miniature iron fitted
with 3/16" bit, 2
spare bits 5/32"" and
3/32", heat sink,
solder, stand and
‘"How to Solder’’
bookiet. PRICE
£3-25 (rec. retail)
C & P 12p.

A L precision
(aYnY1XE (%) Toldering kit
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MOCEL CCN
229 volts or
240 vol:s. The 15

watt miniature
mode! CCN also has
negligible leakage.
Test voltage 4000v. A.C.
Totally enclosed element

in ceramic shaft. Fitted long
life iron-coated bit 3/32"". 4

/ other bits available 1/8", 3/16"",
1/4" and 3/64"

PRICE £2-15 (rec. retail) P & P 5p.

-

i

PRICE: £287. (rec. retail) il e Y pae B/
P & P 8p. s LT =

(ki)

From radio or electrical dealers
car accessory shops or
in case of difficulty direct from: —
ANTEX LTD. FREEPOST
{no stamp required) PLYMOUTH ADDRESS
0752 67377.

PL1 1BR Tel

MODEL G 18 watt miniature iron, fitted with
long-life iron-coated bit 3/32"° Voltage 240,
220 or 110. PRICE £2-15. (rec. retail)lP & P 5p.

C - -
—_—— S E:%“WM ""%—

MODEL CN iniature 15 watt soldering iron

fittedd 3/32° wron -coated bit. Many other bits

available frenn 3/64°, to 3/16°. Voltages 240,

220, 110, 5) or 24. PRICE £1-93. (rec. retail) P & P Gp.
CI

A e

all prices nslude VAT at 10% }

DESIGN
[CENTAE

MODEL MLX KIT
Battery operated 12v.
25 watt iron fitted with

15’ lead and 2 heavy clips

for connection to car

battery. Packed in strong

plastic wallet with booklet

““How to Solder’".

PRICE £2-27 (rec. retaill P & P 12p.
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CONSTRUCTIONAL PROJECTS
PARTY STROBE by M. J. Hughes

Freeze motion with this party light 1054
VOICE OPERATED FADER by A. J. Russell

Fit "talkthrough'' to your discotheque 1057
P.E. RONDO QUADRAPHONIC SOUND SYSTEM—4 by R. A. Cole

Continuing the mechanical construction and wiring 1072
P.E. SOUND SYNTHESISER—11 by G. D. Shaw

Hold, modulation amplifiers, mixer and envelope shaper for keyboard unit 1082
9V BATTERY ELIMINATOR by A. M. Rudkin

A nine volt power-pack in a battery case 1090

GENERAL FEATURES
PHASE LOCKED LOOPS—3 by J. B. Dance

Applications of phase locked loop integrated circuits 1060
LOGIC TUTOR EXPERIMENTS—8 by M. J. Hughes
The full adder 1070

INGENUITY UNLIMITED
Trace Doubler for TTL — Variable Pulse Circuit — Tachometer —
Screenwasher Timing Unit — Mains Neon Flasher 1093

NEWS AND COMMENT

EDITORIAL—Twenty-five Years On 1053
BOOK REVIEWS

Selected new books we have received 1071
SPACEWATCH by Frank W. Hyde

Radio Stars—Siberian Meteorite—Skylab Preliminary Results 1081
STRICTLY INSTRUMENTAL by K. Lenton-Smith )

Comments on tontemporary sounds i 1087
VIEW POINT

A reader comments on quadraphony ) 1097
INDUSTRY NOTEBOOK by Nexus

What's happening inside industry 1098
TRANSISTORS AND CONSTRUCTORS by D. Bollen

A look back to the early days of the transistor 1101
PATENTS REVIEW

Thought provoking ideas on file at the British Patents Office 1103

Our January issue will be published on Friday, December 14, 1973

© IPC Magazines Limited 1973. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS 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 quoted are those current
as we go to press. Publisher's Subscnptlon Rate including postage for one year, to any part of the world, £2.65.
International Giro facilities Account No. 5122007, Please state reason for payment, ‘‘message to payee”.
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TO SPARK YOUR
IMAGINATION!

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

SPARKRITE

Electronic Ignition Kit
only £9-35

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

e Sustained peak performance. o 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. e Contact breaker
burn eliminated. e Purer exhaust gas emission.

A new development from the manufacturers of Gunton ignition. Price: £9.35 inc

V.A.T. and postage. (12 volt only. State Pos. or Neg. earth) Ready built unit also
available £11.55 inc. V.AT. and postage. GUARANTEED 5 YEARS.

r

URDER NUW To: ELECTRONICS DESIGN ASSOCIATES,

IBZ Bath Street, Walsall WS1 3DE. Phone: 33652 i

Please send me one SPARKRITE Kit complete. | enclose 1
P.0./Cheque for £3-35. Or for ready built unit £11-55.

I NAME

ADDRESS

i (Live near Walsall? Call in for an actual workshop
demo. It really is convincing) PE12 l
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AFTER SALES

ON PARTS AND LABOUR

PLEASE ASK'ABOUT OUR
2 YEAR SERVICE CONTRACT

ALL PRICES ARE INCLUSIVE OF V.A.T.

FANTASTIC OFFER AMPLIFIERS
GARRARD SP25 Mk III. Please add 95p P, & P, & Ins.

A . Amstrad 8000 Mk. | £15.85
Goldring G800. Teak finish, Amstrad 1C2000 Mk, II £32.15
plinth and tinted cover with Amstrad Integra 4000 £23.95
ainsileadiandiDIti[piugfand Alpha Highgate FA400 £39-05
screened lead, All fully wired. Global 10 + | £19.75
s gaddleleTo £14-95  Giobal 20 + 20 £25.95
or P. & P. and Ins. Keletron 1000 £22-95

Keletron 1500 £25.75

TURNTABLES Metrosound ST20E Mk. Il £29.95
Please add 95p P. & P. & Ins. Metrosound ST60 £51-95
BSR MP60 £9- Rogers R/brook (Ch) £41-15
Garrard SP25 Mk.lI £9-95 Rogers R/brook Mk. lll {Ca) £44-50
Garrard SL65B £12.95 Rogers R/bourne (Ch) £54-25
Garrard AP76 £16-65 Rogers R/bourne (Ca) £56-95
Garrard 401 £27.50 Stnclair 2000 £24-90
Garrard Zero 100 (Singley  £30-95 Sinclair 3000 £31-95
Garrard Zero 100 (Auto) £34-95 Sinclair 605 £2]-45
Goldring GLB5/P P & C £65-95 Sinclair PRO 60 2 x Z30/PZS £16:40
Goldring GIOI/PP & C £21-95

Sinclair PRO 60 2 x ZSO/aPZ6 £19.45

Goldring GL72 £24.95 Snnclalr PRO 2 x Z50/PZ

Goldring GL72/P £31-95 Tra £25-25
Goldring GL75 £30-95 Sinclair AFU Pro 80 (Filter Unit)
Goldring GL7S/P £38:95 P.Q.A,
Goldring GL75 Lid £4-25 Sinclair Stereo 80 Pre-amp P.O A,
Thorens TDI2S £60.95 Sinciair Z30 Amp 3.85
Thorens TD125 AB Mk.II £93-95 Sinclair Z50 Am (4-50
Thorens TD160 AB & C £51.95 Sinclair PZ5 Power Supp £4-20
Thorens TD165 AB & C £45.95 Sinclair PZ6 Power Supp £6-15
Condor Auto Cleaner (Star Sinclair PZ8 Mains Trans £4.95

Value) £1:40P. & P, I1Sp Sinclair PZ8 Power Supp £6-15

TUNER/AMPLIFIERS
TUNERS Please add £1-10 P. & P. & Ins,

Please add 95p P. & P, & Ins. Alpha FR 3000 £61-35
Alpha Highgate FT150 £32.95 Goodmans Module 80 £61-95
Amstrad Multiplex 3000 £23-90 Goodmans Mod 80 Com £109.95
Metrosound FMS 20 Mk. Il (37-75 Goodmans Mod 90 £76.95
Metrosound FMS 40 £37-7 Goodmans One-Ten

£92.
Phifips RH 621 £72- 9 Rogers R/brook (Cha) £61.95
Rogers R/brook FET 4 (Cha) £32-95 Rotel 150A £45-25

Rogers R/brook FET 4 {Cased) Rotel 200A £57.95
e 7 £27I§?) Status STA160 £B9-95
inclair cased tuner N
Teleton GT202 (N/P) £32:95 £;I§|5NTH & COVERS
o
SPEAKERS il
£1.65for P. & P. (Per Pair) rard SP25
Amstrad Acoustra 1500 £26-90 2025 TC, |
Amstrad Acoustra 2500 £30-75 3000, BSR
Celestion Ditton I5 £50.75 McDonald
Celestion Ditton 44 £79-45 MP60 £3-08 P. & P. 71p. For
Goodmans D/Maxim £40.95 AP76, SL72B, SL95B, etc.
(Gsoo:mans Mezo 3 Sg-;s £4.85 + 7Ip P. & P.
oodmans Havant :25
Keletron KS4 £13-85 CARTRIDGES
Keletron KS8 £22:50 Please add 11p P. & P. & Ins.
Sinclair Q16 £11:95 Goldring G850 £2.75
Sinclair Q30 £30.95 Goldring G800 £3.50
Wharfedale Denton Il £26-80 Goldring GBOOE £6:30
Goldring GB0OSE £10-90
SPEAKER UNITS Shure M30 €328
ure M44E £4.95
Wharfedale Linton Kit £16-85 Shure MS5E £5.00
Wharfedale Glendale Kit £29.95 Shure TSED Type 2 £9.25
Wharfedale Unit 3 £16-30 Shure VIS5 £€25.95
Wharfedale Unit 4 . €2870 | 5pyrc M75ES Type 2 €7.95
Wharfedale Dovedale Kit £44.95 Sonotone 9 TAMC £1-20
All prices correct at Sonotone V 200E £8'55
time of press Audio Techmca AT66 £315
n (E. & O.E.)and ADC |0E Mk IV £14-95
ve by are subject to Ronette SM500/7 £5-25
] iz alterations Ronette SM500/E £7-95
)
IBE 4 1]
| | AREN(
. REITLE

Dept. PEI2, 174 Pentonville Road, London, N1. Tel. 01-278 176%
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue
liford, Essex. Tel. OI- 550 1086

Open Monday to Saturday 9.30 a.m
6 p.m. LATE mcn‘r FRIDAY 7 p.m.

MAIL URDERS. Drder with confidence. Send Pastal Order, Cheque.

Money Order. Bank Draft, Gira or Cash by Registered
Mail, CALLERS: Please note that cheques can only be accepted together
with cheque cards {not Barclay Card).
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products available from your
local retailer

to assist with all types of home constructor projects

verobox ©

Six standard sizes of
extruded box with
built-in guide slots

———= 0.1 and 0.15 " pitch Plain boards.
——] Single-sided, copper 0.1 and 0.15"' pitch.
= clad

D.1.P. Breadboards are
the easiest way of
. {E4 mounting your D.1.P’s.
Group Boards for  § 4 0.1 pitch.
simple component mounting : 8
0.1" and 0.15" pitch.

Terminal pins for 0.1
Spot-face cutter to | and 0.15” pitch boards
simplify cutting of together with pin
copper track. = ) insertion tool.

VERO ELECTRONICS LIMITED
Industrial Estate, Chandler’s Ford, Hampshire SO5 32R
Chandler’s Ford 2952 Telex 47551
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Exciting...the Stereo 21!

Can you really get Until now, richly satisfying sound has always cost a richly satisfying price. But not
sound quality like any more! For an almost unbelievable £18-45, you can have Stereo 21—audio for the
this FOR LESS connoisseur! Whatgver your taste in music.. you can hear it on STEREQ 21
THAN £197 the way its composers heard it in their dreams! Beethoven or

) Mahler . . . Ellington or Jellyroll Morton . . . Das Nibelung
YES, YOU CAN! or Jesus Christ Superstar . .. Carols from King's
WITH THE NEW

College Chapel or the return of a Beatle . . .
STEREO: Z'I
N/

everything from a prettily fluting baroque
organ to the newest pop group at full
throttle—STEREO 21 does them
all justice!

And have you ever seen a handsomer
audio installation? Compact enough
to go in a universify student's bedroom-
study, elegant enough for the suavest
penthouse pad in Town, STEREO 21
offers you all the pride of possession as

well as a thrilling musical experience!
Top-quality amplifier, BSR turntable, match-
ing speakers. Deck and speaker cabinets you
simply wrap round and glue to build. Screw
in the amplifier and connect up (all push
fit no soldering whatsoever), so simple
literally anyone can do it. Except for glue
and panel pins all parts supplied in-
cluding full instructions—all for £18-45
(plus the cost of post and packing if
you buy by mail), and—to round
it all off—a money refund if not
satisfied if your pleasure in
STEREO 21 is not complete!
Just think—in only a few days
you could be giving your ears
the treat of a lifetime~—~AND

introducing your envlous friends
to STEREO 21!

Power Output 2-7 watts per channel and headphone socket

Personal shoppers and mail order price

45 INCLUDING VAT

£18. pius £1-60 p. & p.

Diamond stylii. if required. £1-37 extra

Specially selected pair of stereo headphones with with automatic cut-out. Provision for auxiliary inputs—radio.
tape, etc., and out1put for taping discs. Overall dimensions:

indivi earpieces to give
lndl_VIduaI level controls. and padded P 9 Speakers approx. 15¢ x 8 x 4 in. Complete deck and cover
optimum. £3-85. enclose position approx. 155 x 12 x 6 in.

EMI SPEAKERS AT Figid dlecast chasers. Superior
UNBELIEVABLE PRICES SO watts RIS, and o treated to
give a smooth frequency res-
ponse. Resonance 30 Hz. Flux
360,000 Maxwells. Impedance

at 1 kHz is 8 ohms. 3in voice
coil.

950 Kit. Five matched speakers and
crossover unit for handling up to
45 watts, from 20 to 20,000 Hz.
Huge-19in x 14in (approx.) high
efficiency 16, 500-gauss bass unit
built on a heavy diecast frame. The
four 10,000 gauss tweeters, each
3tin dia. approx., are fed by the
crossover with a critically adjusted
signal for maximum fidelity. Imped-
ance at 1 kHz is 8 ohms. Bass coil
2in others 0-5in. Recommended list

price £44. ' RADIO AND TV COMPONENTS (ACTON) LTD, 21D HIGH STREET
OUR PRICE £25-00 + £1-50 p. & p. ACTON, LONDON W3 G6NG - 23 EDGWARE ROAD, LONDON W2

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

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

Recommended retail price
£40-80.

OUR PRICE £18-70
+£1:50 p. & p.

1028 Practical Electronics December 1973



ArvEl VISCOUNT I

aboost in the output.

VISCOUNT Ill now1gives you an imposing 20 watts per channel—and the price quoted is actually
INCLUSIVE OF VAT!

The money’s important, of course, but not nearly so important as value for money! And that's
something you get in abundance with VISCOUNTyIII We design it we make it we sell it
direct to you—passing on all the economies that come from cutting out middie-men' That's
the only way you can get so much quality for so little money!

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

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

Come and hear VISCOUNT HI! if it's inconvenient to travel, bul tg post in the confidence that
you won't be disappointed (and with a 24-carat Money-Bac uarantee to give you extra
reassurance). Don't settle for second-best!

SPEAKERS: Duo Type |l Size approx. 17in x 102in x 64in. Drive unit 13in x 8in with parasitic tweeter Max. power
10 watts 8 ohms. Simulated Teak cabinet. £14-00 a pair, £2-20p & p Duo Type Wl Size approx. 23¢in x 11}in x 9}in
Drive unit 13;in x 8%in with HF speaker Max. power 20 watts. 8 chms Freq. range 20Hz to 20kHz. Teak veneer cabinet
£32-00 a pair + €3-30 p & p.

PRICES: SYSTEM 1

Viscou{_\( n IT 102 akmplitiev gAgg + g %0& p&

2 Duo S 4. A

Ga't:s!dyggﬁ :Apke.allle\rﬂith ' pap STILL ONLY COMPLETE

MAG. cartridge plinth & cover £18-00 « €1-75p & p

total  £56-20 £ T

Available complete foronly £49-00 - £3-50 p. & p.

PRICES: SYSTEM 2

Viscount R 102 amplifier £24 20 + €1p&p

2 Duo Type lil speakers €32-00 ~ £3-30p & p
Garrard SP25 Mk Nl with

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

total £74 20

Avallable complete for £65-00 + £4p. &p.

RELIANT Mk IV £13-50

Mono Amplifier

*5 Electrically Mixed Inputs. *3
Individual Mixing controls. *Sepa-
rate bass and treble controls
common to all § inputs. *Mixer
employing F.E.T. (Field Etfect Tran-
sistors). *Solid State Circuitry. *Attractive Styling.
GINPUTS \1/ ?rystalsMij:B?r Guitar 9m\1. 2' Movir:’g coil Mici
; : h or Guitar 8mV. tnputs 3, 5 are suitable for a wide range of
;ti):r;sstoF;‘Bm:‘rll operate into any loudspeaker from medium output equipment (Gram. Tuner, Monitor, Organ, etc.). Al 250mv
Apart from the output stage, which is an integrated circuit, the only other sensitivity. Output 20 watts into 8 ohms (suitable for 15 ohms). Size approx.
electronic components that need soldering are some capacitors, resistors, etc. :;3 .;06 x&s* 'gg'
The kit includesg pre-built RF tuner unit, and fully modulised IF stages whiﬁh p- & p. 50p.
are pre-aligned before despatch. As well as electronic components this kit
also contains 2 diamond-spun aluminium knobs, elegant matching front panel, UN|SOUND MODULES

THE TOURIST PUSH-BUTTON
CAR RADIO KIT £6-60

The Tourist PB is suitable for 12 voit
working on both negative and positive
earth vehicles it covers the full medium
and long wave bands. It is permeability
tuned and sturdily constructed. Output is
a fuil 2-5 watts into an 8 ohms speaker. But the

dial, washers, screws and wire. ONLY £7-64 + S5p p. & p. X
The Tourist PB can be mounted in any standard size dash panel and it has an For the man who wants to design his own & 4
iNuminated tuning scale. Chassis size is: 7in wide, 2in high and 44in deep. stereo—here's your chance to start, with >
* Circuit diagram and comprehensive instructions 55p free with parts. Unisound—pre-amp, power amplifiér and —
* Fully retractable and lockable car aerial £1-37 post paid. control panel. No éoldering—just simply T e,
screw together. 4 watts per channel into
CAR RADIO KIT £6-60 p. & p. 55 o i -
Speaker with baffle and fixing strips £1-65. 23p p. & p.. post free f bought with 8 ohms. Inputs: 120mv (for ceramic cart Ao |

ridge}. The heart of Unisound is high
efficiency 1.C. monolithic power chips

It you can solder on printed circult board, you can bulid this push-button car :,Zlgtdie;zgr:c"\[‘er;‘y low distortion over
radio kit. it's simple—just follow the step-by-step instructions. :

PE TAPE LINK <™ IN-CAR ENTERTAINMENT
CONSTRUCTORS AT HOME

With this elegant stereo 8 track add on unit, audio
Suitable 3 speed tape enthusiasts now have the opportunity to extend their
deck, less heads. Caters systems to include the playing of 8 track cartridges.
up to 5%ins. spools. 240V Simply select your channel, by push button, four digital
AC mains. Unused but lamps indicate channel selected. Mains operated.
store soiled hence no The Vi n

e Viscount lll, the fabulous Stereo 21 and 210'609-&9-909-

the kit. Send stamped addressed envelope for leaflet.

aﬂgﬁzf};t 24_00 L?;pl{ynciir:’t:‘r;g' tA;dules will all accept this UT\'LL R e, e
SEE OPPOSITE PAGE FOR ADDRESS DETAILS
Practical Electronics December 1973 1029




GIRO NO. 331 7056 SPECIAL RESISTORKITS

r

\

C.W.O. only.P. & P. 10p on orders below £5 10E12 $W KIT: 10 of each E12 value, |0 ohms—1IM, a total of 610 (CARBON FILM 5%,), £3-10 net
D-scount £10-10%,. £20 15% (except netitems) | (QEI2 ;W KIT: 10 of each EI2 value, 10 ohms—IM, a total of 610 (CARBON FILM 5%), £3:20 net
Export Order enquiries welcome (VAT free) 2SE12 +W KIT: 25 of each E12 value, 10 ohms—IM, a total of 1525 (CARBON FILM 59), £7-20 net
Official Ord " 25E12 £ W KIT: 25 of each £12 value, 10 ohms—IM, a total of 1525 (CARBON FILM 5%/), £7-35 net
£d A'C'ai P 'G"s “‘ep“D o 20E12 W KIT: 20 of each E2 value, 10 ohms—IM, a total of 1220 (METAL FILM 5%), €750 net
peations overnment Departments ISEI2 IW KIT: I5 of each EI2 value, 10 ohms—IM, a total of 915 (METAL FILM 5%), €815 net
ALL PRICES INCLUDE VAT 10EI12 2W KIT: 10 of each EI2 value, 10 ohms—IM. a total of 610 (METAL FILM 5°,). £12-65 net
MULLARD POLYESTER CAPACITORS C280 SERIES RESISTORS
250V P.C. Mounting: 0-01x«F, 0-0154F, 0-0224F, 0-0334F, 0 o47ur 34p. 0-068uF. | CF—High Stab Carbon Film 5% MF—High Stab Metal Film, 5%
0 |uF. 4%p. 0- I15uF, 44p. 0-224F, Sip. 0-33uF, 8p. 0-47uF, 9p. 0 -68uF, 11p. IuF, | W.Type Range 1.9 10-49 50.39 |oo 249 250 499 500-999 |030+ Size mm
15p. | -SuF, 22p. 2 1uF. 25p ¥ g: 2%-”42 | 88 62 8 oS 04 2:4x75
MULLARD POLYESTER CAPACITORS C296 SERIES i 22:2M2 | 8 o-es 0-62 55 05 o 45 39%10:5
400V: 0-0015F, 0-00154F, 0-00224F, 0-00334F. 0-0047,F. 2:p. 0-0068F, 0-014F, | + CF 22-IM 1 0-8 065 062  0-55 05 045 55x16
0-01SuF, 0-0224F, 0-033uF, 34p. 0-0474F, 0-068.F, 0 IuF, 4p. O ISuF, 6ip. | ¢ MF 102M71 05 08 07 065 065 06  3x7
0-224F. B3p. 0. 334F, 12p. 0-474F, l4p. 1 MF 102M21 09 08 07 0-65 0-65 06 42x108
160V: 0-01uF, 0-0154F, 0-0224F, 2;p. 0-0474F, 0-068uF, 34p. 0 1uF, 0 154F. 45p 1 MF 10-10M 15 1-25 |25 1| 1 0-95 08 66x18
0-224F, Sp. 0- 3312F, 6p. 0 47uF, 74p. 0 -68LF, 11p. | uF, 124p. 2 MF 10-10M3 25 25 2 175 1-75 16 8x17-5

MINIATURE CERAMIC PLATE CAPACITORS

24p. each. 0" I 30V, 44p.; 0 1; 100V, 5ip

s50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,

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

560, 680, 820, IK, K5, 2K2, 3K3, 4K7 6K8, (M-F)O 01, 0-015, 0 022, 0 033, 0-047.

PRESET SKELETON POTENTIOMETERS

MINIATURE 0-25W Vertical or horizontal 6p each K, 2K2, 4K7. 10K, etc

POLYSTYRENE-CAPACITORS 160V 5%,
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680,
4700, 4p. 6800, 10,000, 44p.

B. H. COMPONENT FACTORS LTD.

upto |

1000, SUB- MIN 0-05W Vertical, 100 @ to 220K © 5p each

1500, 2200, 3300,

(P.E.) 6| CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS, LU7 9AQ
Tel.: Cheddington 668446 (Std. Code 0296)

|
u

PLEASE WRITE FOR FREE CATALOGUE
1

Miniature Mullard Electrolytics VEROBOARD o1 015 | POTENTIOMETERS

1-0uF 63V 6 68uF 16V & 24 % 5" 28p 28p | Carbon Track 5K @ to 2M @, log or lin. Single, 164p. Dual Gang 46p. Log Single with

| BAF 63V 65 €BAF 63V 12p %; X3 26p 190 [ Swicch 26p. Slider Pots. 10K, 100K, 500K. 30mm, 34p. 45mm, 47p. 60mm. 55p.
224F 63V 6p  1004F lov 6p | 3% %35 280 285 | DIODES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-3uF 63V 6p  100uF 25V 6p 2§ x |"' 70 75 | IN4001 e4p | DIN 2Pin 120 | (F/V): 22/25,2-2/63.4-7/10, 4-7/25. 4-7/63, 22/10, 22/25,
4:0uF 40V 6p  100uF 63V I4p | 51 5” (Plain) — 14p | IN400271p 3 Pin 13p | 22/63. Sp. 2/10, 10/10, 50/10, 100/10, 10,25, 50/25, 10/50, Sp.
4-74F 63V 6p  1S0uF 16V 6 | 31 X33 (plam)  — 12p | IN4003 9p | 5 Pin 180° 15p | 200710, 100/25. 50/50. 6}p. 500/10, 200/25. 100/50, 9p. 1000/10,
6-8uF 63V 6p  150uF 63V 150 | 57, 33" (Plain) ~ 235 | IN400491p | Std.ack 143p | 500/25 200/50. 1ip. 2000/10, 100,25, 500/50. l&ip. 1000/50,
8 04F 40V 6p  220uF 64V 6p | |certion tool 59p 595 | 1N4005 13p | 2.5mm Jack tip | 39p. 1000/100, 66p, 2000/25, 27p. 2500/12, 17p. 2500/25, 33p.
|QuE J6v tp 220uf 10V &P | Track Cutter 24p 44p | 1N4006 14p | Phono 54p | 2500/50, 62p. 3000/50, 72p. 5000/25, 66p. S600/50, 94p. 7000/50.
e &y & 220uE 1oV 2t | Pins. Pke. 25 10p 10p | IN9I4 7p | SOCKETS 60p. 25,000/25, 74p. HI-VOLT: 8/350, 14p. 16/350, 19p. 32/350,
ISWE 16V 65 3304 16V 12p INSI6  7p | DIN 2 Pin 10p | 25p. 50/250. 18p 100/500,33p.

I154F 63V 6p 330uF 63v25p | TRANSISTORS 2D 5 3 Pin 10p | METALLISED PAPER CAPACITORS

16uF 40V 6p 470uF 6-4v9p | ACI27 16:p B8C2120 12 | S43, 2p | 5 Pin 180° 12p | 250V: 0.0SKF, O-1uF 4ip, O 2SKF, 5ip, O-SKF, &ip, |uF. 9p.
gi Y G GE iR | ECh IR BGHIL R | QA \fp |de bt | Seete ot she R0 T SED BTN AT

uF 63V 6p  680uF 16V I5p o BC21aL 170 [ S2800 10 | 2. 0-014F, 10p. 0-022,F, 12p " p.0-22u

324F 10V 6p 680uF 40V2Sp | BCI08 12p OQOC44 i8p P | Phono 5ip { 31p, 0-47uF. 39p

334F 16V 6p 10004F 16v20p | BE109 13p OC7I 13p |Tntegraced S T e

A O L I P o[ suanTTY ScauNy

p uF 6

e SOV 65 13004 tevase | BCIB2L 125 TiSa3  33p | LATeie  aen | Stereo Screened Wire, Metre 1o ARE AVAILABLE BY
470F 25V 6p  22C0uF 10V25p | BCIBIL 12p 2N2926 11p | ha723C 5p | Connecting Wire, All colours. Metre & for 2iP| QUOTATION FOR LARGE
\47iF 63V Bp  33004F 6-4 26p | BCIBAL 13p 2N3702 Iie | 4914 355 ] bleo Bulb. 90}’\‘,’"'{&5":;1U Cla °",2i§° PROJECTS AND TRADEJ

for fast,easy
reliable soldering

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

SIMPLY SEND EXACT DETAILS OF
NAME AND NUMBER COPIED FROM
THE FACE OF YOUR ACCESS CARD
AND LEAVE THE REST TO US.

“DESIGNER APPROVED KITS’ ( T ( 2\
SIGNER APROVED | EASY-TO-USE) (IDEAL FOR HOME
R range of pro-
‘RING MODULATOR’ 1.C. fesii:tnz'i‘ q:a:‘ity cofnponznts DlspENSERs CONSTRUCTORS
SG 3402G as specified for this exciting Size 1 i 40/60. 60/
£1-74 each project and many prices are Size § 1ze | cartons ”':1 SO/ l?‘/ ?I/ 0
ML3046P G Savbit alloy - ?"7 :V :azoﬁys
75p cach ST 185wy, 18p 7 gauges 25
ea. 5% low noi h
2N3819 (FET) |'8p ca. Cermet presets now ‘ (illustrated). =
46p each 37. :psea koerilrdo Plugks @ sg874109A“ Size 12 REEL —
i an ockets. ew stoc! alloy 2e =
ML748CS (8pinD.IL) T8 OUECL “Rps 3sp L 18 swg, 18p for Service
60p each (limited stock). RS8 45p. o Size 15 Engineers and
Z1) NOISE DIODE 10 turn counting dials by s e 60/40 alloy Electricians
50p each Amphenol. Boxed with I 22 swy, 22p 18 swg :
mini D.I.L. setting wrench hand|6nstruc- ' Savbit alloy. 75
g £2 turn ﬂ 2
741’s 32P gach :)Il?e“csision potzcby Spectrol J \ 4

while stocks last <
4p stamp brings latest lists Reliance £3 each.

Attractive discounts on quantity purchases.

EATON AUDIO ©:e No. 3, ST. NEOTS

HUNTINGDON PEI9 3JB

TERMS: MAIL ORDER ONLY. C.W.O. Cheques or crossed
P.O. payable to Eaton Audio. Minimum order £2.

Where P. & P. charges are not shown please add 10p in the £l
to orders under £5. Orders over £5 will be sent free of P. & P.
\Il prices subject to V.AT. J

BIB WIRE STRIPPER AND CUTTER )

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

Prices shown are recommended retail. excluding VAT

From Eiectrical and Hardware Shops. if unobtainable, send 10p p&p direct to

Multicore Solders Ltd,, Hemel Hempstead, Hertfordshire HP2 7EP
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ILP « (Electronics) Ltd

SECOND GENERATION 25 WATT HYBRID

A brand new hybrid fabrication technique, recently perfected in our laboratories, has enabled
us to achieve our latest range of completely integrated devices.
We have now finally reduced the modular audio 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 logical conclusion by incorporating with it a
heatsink, which is designed inispecial high conductivity alloy sufficient for normal audio use
without additional chassis sinking. All this w-thou( significantly increasing the size of the
module comparable in size to a packet of “‘King-size’ :nzareues
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.
OUTPUT POWER: 25W RNS. 50W peak music power,
LOAD IMPEDANCE: 4-16Q into 8Q
INPUT SENSITIVITY: 0dB (0-775V RMS).
INPUT IMPEDANCE: 47k

TOTAL HARMONIC DISTORTION: Less than 0-19% at 25W typically 0-05.
SIGNAL/NOISE RATIO: better than 75dB

FREQUENCY RESPONSE: lOHl-SOkHl ;{;IdB

gUPPLY VOLTAGE:
I1ZE:

25V
165 x 50 x 25mm.
Price £5:40 mono £10-80 stereo. Price inclusive of VAT & P. & P.

NEW HY5 PREAMPLIFIER

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

Like the HY50, the new HY5 has no external components and has been redesigned to run off a split power line with improvements in signal/noise, over-
load capability and reduced distortion. The output has been increased to match the power module (0dB), and share the same power supply.

Overall size is reduced by the use of a new thin fitm circuitry while the device still retains all the functions of the earlier device.

When combined with the HYS0 and power supply only potentiometers are required to complete a simple mono amplifier with input and output facilities
expected to be found on Hi-Fi amplifiers.

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

V4 SPEC.

INPUTS ACTIVE TONE CONTROLS
Magnetic Pick-up 3mV (within 1dB RIAA Treble + 12dB at 10kHz
. curve) " . Bass  + 12dB at {00Hz

cramic Pick-up up to 3mV. OVERLOAD CAPABILITY
?Jf].;tp;;on;\}OmV. (equalization stage) 40dB on most sensitive input.
Auxiliary 3-100mV. OUTPUT NOISE LEVEL
Input impedance 47k | kHz (betow 10mV magnetic input) 68dB.
U DISTORTION 0:05% at IkHaz.
Tape 100mV SUPPLY VOLTAGE = |6-25V.
Main output. 0dB (0-775V). SUPPLY CURRENT I5mA.

Price £4-51 mono £9.02 stereo. Price inclusive of VAT & P, & P.

POWER SUPPLY PSUS50

The new P5U50 has a low profile look being only 24in high and can be used for either mono or
stereo systems.
SPEC.

OUTPUT VOLTAGE + 25V.
INPUT VOLTAGE 210-240V.
SIZE: L.70 D. 90 H.60mm.

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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IO’O
THE B.D.2 TURNTABLE ASSEMBLY

The Famous B.D.2 belt drive turntable with press button speed

change has now been developed to featurea newly designed mat
and brushed aluminium trim, and the perspex cover has an
easy ‘hinged-on, hinged-off’ movement. The B.D.2 is available as
a chassis unit or spring mounted on a wood plinth.

B.D.I TURNTABLE KIT

The B.D.l well known for its superb performance and quality is available in kit
form. Construction is simplicity itself with no soldering required. Now it's so
easy to own the best.

Contact your dealer for information or send a stamp for brochure.

AR SUGDEN & CO. (ENGINEERS) LTD

Atlas Mill Road, Brighouse HD6 1ER Telephone: Brighouse.(04847).2142. Telegrams and cables: Connoiseur, Brighguse

KONTAKT 60

FOR INACCESSIBLE CONTACTS—More
than just a cleaner. KONTAKT 60
guarantees perfect cleaning of
contacts chemically in accordance
“uncne. With today’s technology.

KONTAKT offers the following ad-

ickosveuRcs

4}in x 3tin METER.  30uA,
50uA or 100uA, £2-86.

vantages:— =
|. Dissolves oxides and sulphides MULTIMETER Model C-7081 GN
the safe way without attacking Range Doubler 50.000 ohm/volt
Dax speislis contact substances. High Sensitivity Meter £12-37. MULTI-
Reinigungr=" 2. Contains carefully selected sol- METER
fir Kontalte 8 vents which do not attack plastics TAPE
! Model 200H
nvgangid® |, whereas they do dissolve re- (==t
v L h RECORDER
suaten sinified contact greases and dirt. N 20,000 ohm/
3. Contains no silicone. S ® volt, £5-28.
4. Containsalightiubricantin order
to avoid the contact paths being 500uA, 55p
corroded.
5. Prevents further  oxidation CARDIOID
6 ls’ettlnﬁtlsn:‘c eep’’ currents DYNAMIC
i neve R ‘ MICROPHONE

Because of these outstanding properties
KONTAKT 60 is one of the best and Model UD-130. Fre-
most popular contact cleansing agents
in the worlid.

quency response 50—

. 3 WATT STEREO
Users include: Rolls-Royce Ltd,, C.E.G.B., South of Scotland 15.000c/s. Impedance AT
Electricity Board, Trinity House Workshops, Kolster Brandes, Dual 50K and 600 ohms,
Mullard, Plessey Cos., etc. £4-95. £4-30
OTHER KONTAKT PRODUCTS ARE:
70 Protective Lacquer 80 Special Siliconized Polish All above prices include 10% V.A.T. Please add 10p for P.& P. on
72 Insulating Spray 100 Antistatic Agent for Plastics orders under £5. LARGE S.A.E. for List No. 6. Special prices for
75 Cold Spray for Fault Location 101 Dehydration Fluid quantity quoted on request.

Write for full details of above complete range of Kontakt products to: M. DZIU BAS
SPECIAL PRODUCTS DISTRIBUTORS LIMITED 158 Bradshawgate o Bolton « Lancs. BL2 IBA

81 Piccadilly, London, W1V OHL. Tel. 01-629 9556
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MAPLIN ELECTRONIC SUPPLIES ¥sane
ORGAN BUILDERS SERSVICE

MES announce the very latest development in organ

circuitry.
THE DMO2

13 Master Frequencies on ONE tiny circult board.
LOOK AT THESE AMAZING ADVANTAGES
¥ 13 frequencies from C8 to C9. + Each frequency
digitally derived from a S8INGLE h.f. master oscillator.
% Initial tuning for the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT. % Relative tuning NEVER
DRIFTS! + External control allows instant tune-up
to other musicians. Y Outputs will directly drive most
types of dividers including the 8AJ110. ¥ And each
output can also be used as a direct tone source. ¥ Vari-
able DEPTH AND RATE tremulant optional extra.

LARGE
or
. SMALL

PROJECTS DESERVE A ﬁznturiun

PROFESSIONAL QUALITY ’INSTRU-
MENT CASE—4 MODELS

Model 120 all aluminium two part

MAPLIN: Projected site of London's third
airport.

construction. Top and sides. blue % Gold-plated plug-in edge connexion. % Comnplete
hammer finish, front, rear and fibre glass board (including tremulant if required) ONLY P'E' SOUND SYNTHESISER
base: white. Others: mild steel 3-7in. x 4'5ln. % Very low power consumption.

If this project seems expensive YOU HAVEN'T SEEN
OUR PRICES !

‘We shall be stocking all the parts for thig exciting project,
from the special I1.C.’s right down to the nuts, bolts and
spacera for mounting the Veroboards.

three part construction.

Top, base, sides and detachable
rear panel, blye hammer detachable
front panel finished in white.

% EXTREMELY ECONOMICAL
PRICE. + Ready built, tested
and fully guaranteed.

DMO2T (with tremulant) ONLY

% B.a.e. please
for full technical
details.

Dimensions in inches. Model 320 £14-25. Trade enguiries Send s.a.e. now for our detdiled price lists.
2 el .

Model w H D Prige | DMO (without tremulant) £12.25. 1 weicome. YOU SIMPLY MUST SEE OUR PRICES!
120 8 2% 6 £1-85 | 9AJ110 7‘stage frequency dnnder in one 14 pin D_IL
290 8 6 3% £2.85 | backage. Bine or square wave input allows operation | 8pring line reverheration unit (as specified) £2-89
91 8 B 6 -80 | from almost any type of master oscillator including the | uiA 7815 (15V 1-5A) voltage regulator E £2-30
390 o 12 £5-00 DMO?2? (when 97 notes are available). Square wave | REc 414 bridge rectifler .. o £1-08
Ch: d. t outputs may be modified to saw-tooth by the addition | 741C 8-pin DIL 38p

assis for model 320 £1- 75 extra. of a few components. §4J110: £2-63 each OR special | MFC 6040 electronic attenuator £0-85
Please send s.a.e. for free illustrated leaflet. price for pack of 12: £85:00. S.a.e. please for data sheet. | 8G 3402N for Ring Modulator 1188

5-0-6V 100mA 95p. 12-0-12V 50mA 86p.
Size: Both approx. 30 x 27 x 25mm.
Min. Mains Transformer

Bize: 46 x 31 x 38mm.

0-12V 250mA, 0-12V 250mA £1-88.

Mains transformer MT3AT

Pri. 200-220-240V, Sec. 12-15-20-24-30V

POTENTIOMETERS

8ub-miniature 0-1W
‘Vert or Horiz
100, 250, 500, 1k,
2-5k, bk, 10k, 25k,
50k, 100k, 250k, L
500k, 1M 8p

Wirewound 109, 1W }” spindle 10, 50, 100R 84p; 280, 500, lk, 5k
33p; 10k, 37

25k 40p; 60k 44p.

CAPACITORS PLUGS AND SOCKETS  |wg kNow YOU NEED IT!
. o\ The MES 1874
8ub-miniature & A CATALOGUE
Axial lead electrolytic ~ & 18 STACKED
Mtd V Price Mfid V' Price @ SR prididozensiolte pting
. L | new lines.
1so g'; o0 12333 ! -h v _/ BRIMMING  OVER
2263 6p 68 63 10p '.@ y g with cle!t;‘lll(llustrnﬂonu
3363 6p 100 4 8p Mfd V Price $, { and  detailed  data.
4763 6p 100 10 6p 470 63 6p K ! o A m}‘sﬁ ﬁ%u‘f\-*égi,l‘flfl TO
6840 6p 100 25 8p 470 10 10p @ / = RUSHIVOURACORY Sy
6-863 6p 100 40 @8p 470 25 12p i wlt?]u om"e POBT ‘FREE
10 28 8 100 6312 470 40 1% Z ) ordering system, EXCITED
10 63 6p 1?0 636p 680 63 100 | pry pLuas MAINS RS88 8 way chassis 8td. i” stereo plug éﬂ by our BIG VALUE dis-
15 16 6p 150 16 8p 680 19 120 | 9 pin (1 B2ty Bp P360 3 pin 1-5A socket 52p Plastic 16p count vouchers, STAGGERED
15 40 6p 150 25 @p 680 26 18p{ 3 i chassis plug with Screened 25p | by our UNBEATABLE speed
15 83 6p 150 40 10p 330 40 22p 4 pin, 5 pin A line socket. Per Open mono socket | ot service. Take the first
22 1o 6p }‘50 63 12p 1000 4 lgp (180°), 5 pin B pair D PIEON? " 5 4 10p; Moulded step towards real service
22 25 6p 220 4 6p 1000 10 12p| (1409) 6 pin 10p SA 2190 3 pin 54 Flug plas ned gy Mono socket 1 with \ NOW! Send ONLY 25p
22 63 8p 220 10 8p 1000 16 18p chassio plug  17p [Llu tereened 90 5 hreak contacts for our beautifully pro-
33 636 2,f° ‘16 8p 1000 25 ~22p S8A 1862 Line aocket Chassis socket 4D 135 Moylded stereo duced catalogue
33 16 6p ,2"0 25 10p 1500 6:3 12p | pIN gockets for above socket }” with 3 Lot )
33 40 6p 220 40 12p 1500 10 18p| 5 piy » JACE break contacts 18p; | /' |1 and leave the
47 4 8p u20 63 18p 1600 16 22p |5 yin 4 pin 5 pin McMURDO Std. 1 mono plug  3-5mm. plug plastic | [ \
:; %g g: g;g 13 g: 3388 13'3 21,28,; A (180°), 5 pin B RP8 8 way chassis Plastic 13p 8p; screeped 1lp; -AL.%, o rest to us!
22 o A

47 40 6p 330 15 10p 3300 63 22p (240°), 6 pin 7 plug 36p 8creened 17p open socket 8p.
47 83 6p 330 63 22]) 4700 4 22p

ACI127 26p MPFIO" 86p 18p
AC128 20p 0c2) 85p 54p
OMNIUM GATHERUM Aclie 1% oo exp 49
. Rotary miniature carbon track }” spindle ADl149 50p 80p 24p
PP3, 6 etc. battery clip dual min. 9p, ADI61/2 60p 20p k)
PP1, Y etc. battery clip separate per pair 8p. 8ingle gang Lin or Log KC107 10p 20p 8p
Pair crocodile clips 1 red, | black insulated bk, 10k, 25k, 50k, 100k, 250k, BCI08 10p 28p 4p
sleeve 7p. 500k, 13, 2M (and 1k Lin) 12p BC109 10p 10p 4p
Solder Multicore 22 ».w.g. 10 metres 20p. BC147 10p 30p 6p
Silicone grease in special dispenser 20ml 43p. " BCl148 10p 24p 6ip
Red neon 240V panel mounting 25p. . BCl149 12p 25p 7p
Lacing Cord Strong ravon cored PVC 25om BC168 13p 45p v
p. / BC169C 12p 33p 8p
Panel fuse holders 20mm 20p; 13in 30p. liCIézL 12p 25p 8ip
—_— BC20+4 14p 10p 8p
Dual gang Single gang with DP switch BC209C 14p lop 30p
Transformers P (8tereo) without 250V 2A Log or Lin b6k to BD131 54p IN29260 10p 33p
LT700 min. oul;'mt transformer Pri. 12k Q | gwitch Log or Lin 9M as above 23p BD132 87p 741C 8-pin DIL 368p
Sec. 5 200mW 35p. 5k to 2M as BD131/2  £1.50 741C 14-pin DIL 45p
above 38p. PRESETS BF194 15p DIL Sockets 8-pin 20p
Sub-min. Mains Transtormer BFYJ1 16p 14-pin 15p

TRANSISTORS, DIODES & I.C's.

Hee our catalogue for our full range of transistors, 74 series
I1.C'n brisiges, ete.

3 pole 2 to 4 way;

2A £2-48.

Mains Transformer MT206AT

RESISTORS

Pri. 200-220-240V, Sec. 0-15-20V 14,
0-15-20V 14 £3-10. Carbon Film iW 5% 1Q to 1M; 10% 1-2M to 10M EI2 1lp ———
_ Carbon Film W 59% lﬂnto 1002; 109% 1-2M to 10M E12 1p Push to make Slide o
) - 3 910k El12& E24 1 “locki ini =
Also in stock : Wide range of brass and nylon| Carbon Film §W 5% 11Q to P non-locking Miniature =
e, ol ol L S W) Gl W £ 00 4 o e B B O
C o Y 12 & B2 D » d
chakeprootiwashera Jetcy Wirewound 24W 10% 0-220hms to 0-47chms E12 10p Sub-miniature toggle DPDT
Wirewound 24W 5% lohm to 270chms E12  10p 3 h (12 x 125 x 14mm excl
Toggle 250V 1-5A4  toggle) 250V 34 6lp
E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 66, 68, 82 and decades with ON/OFF
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 76, 91 and decades plate  25p.

SWITCHES

Rotary with adjustable atop 1 pole 2 to 12 way; 2 pole 2to 6 way;
ains rotary DPDT 250V 24 20p.

4 pole 2 or 3 way, each 24p.

Please add 10%,
to the final total.

VAT

(10p handling charge on orders

Post and Packing FREE in U.K.

under 50p.)

Essex. Tel.:

Ovrders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Southend-on-Sea (0702) 44101.

Practical Electronics December 1973

1033



TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prim. 120/240V. Sec 120/240V Centre Tapped and Scraened

ALSO AVAILABLE WITH (15/120v SEC. WINDING
VA Weight Size cm. P&P

G
-3

o
3-| XX XXX XX XXX

O°°@°:°O
.
2533t ooy
ONNOO—— VOO
c XX XX XXXXXX
e L
WROAMADDWON
rr-Soooma
—OO0OMEBNNAIRO

"

ANSFORMERS
Auto Tops

5-210-240
-210-240
-200-220-240

b
o}
Fd

hl
2
»

Wei

om

Qg
()
N
o
a

. 24.00
- 32:67
CASED AUTO TRANSFORMERS

115 500W enclosed transformer, with mains lead and two 115V
outlet sockets, £9-49, P & P 67p. 20W version, £2-02, P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 YVOLT RANGE
!’(qef Ampx Weight Size cm. Secondory Windings P & P

i 4V!b 0z
10 2V at 0°25A x2
3t Vat 0-5A x2
Vat [Ax2
Var2Ax2
Var JAx2

DR ORI
WorONAOO
wvwomoNnor™

3
6
2
9
30
2

COLDDAALIO
Sy

R Sy
ONOO—-0OVOm
XXX XXX XXX
SonwIoNon
AOOVANONN—
XX XXX XXXX
L

3
40

oo™

NEW COMPONENTS
400V S5A SCR's 60p; 200V 40p;

CASED
:mgclﬁz%ov &%k o%%g
AMPLIFIERS Zsp: 0C170 15p; OCITI 15p;

FYI8 12p; BCY72 8p; 2N3055
35p; XCl21 Sp; BCI07 B8p;
2N3708 8p; 100V 8A diodes 20p;
3.9V or 27V zeners Tp; 22V IW
10p; 741C 8 pin DIL or TO99 32p.

BULK COMPONENTS
500 assorted resistors £1 (20p);
20,000 £25 (£2); 300 capacitors,
all types £) (30p); 10X crystals,
25 assorted 75p (30p); 100 £2.50

(50p).
. X EX-COMPUTER
Polished wooden cabinet {4 x |3 EQUIPMENT
X 9in  containing a sensitive 1,200t +in tape on 7in NAB

(20uV) 4 valve amplifier with spools 68p (30p); 1,800ft in tape
tone and volume controls. 3 on 10iin NAB spool 68p (40p);
watts output to the 7 x 4in 20,000uF 30V caps 40p (25p):
30 speaker. Also included is a 35.000uF 15V 40p (25p); 16-track
non-standard tape deck. Supplied 2in tape decks in cabinet complete
in good working condition with with slectronics £75.

circuit diagram. Mains operated.

£3{£1 up to 200 miles, £1-20 over).
Cassette £1. Spare head 40p.
Amplifier chassis only. Complete
and tested £1:65 (35p).

7lb BARGAIN PARCELS

Hundreds of new components—
resistors, capacitors, crystals,
pots, switches, PC boards con-
taining transistors and diodes,
etc,, loads of odds and ends.
Qnly £1:65 (40p).

COMPUTER PANELS

3lb assorted panels £1 (30p);
7lb £2 (40p); 56Ib £13 (c/pd).
12 top quah(y panels con(aumng
power transistors, IC's, trimpots,

TEST GEAR
TF144G sig gen., 85kHz to 25MHz
luV to 'V o/p, From £12 to £22.
8FO No. 8 Audio oscillator, 50Hz
to 20kHz £9; Solatron CDI212
scope with dual-trace 24MHz
plug-in  £90; CD643S  £40;
CD711S2 From £310 to £40.
Ring for details.

ODD UNITS
Useful module containing OC35,
2 x OC44, GETI0D3, R's, C's,
etc., 40p (IOp) Cats whisker and

crys(a| 15p.
Unit w-xh 1 modern cjo lever
switches mpots, etc., 60p

(10p). 100 I"/° and 2%, Hi-stabs £1
{20p). 4:7uF 10V tantalum beads
30p doz. 80 + 80 + 20uF 350V
10p. Panel with 17 transistors,
2 trimpots, etc., 30p (8p).

V at 4A x2 etc., £2 (30p); 100 boards £12(£1).

ooco0000

RGN

ADD 109, TO TOTAL FOR VAT

Carr. in brackets; small parts 5p

GREENWELD ELECTRONICS (PE7)

24 Goodhart Way, West Wickham, Kent; SHOPS AT: 21 Deptford
Broadway SEB, Tel. 01-692 20(?9 Also 38 Lower Addiscombe Road,
roydon.
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o /" - BAKER 12 MAJOR £9-90)

".".ANGE o - — 30-14,500 cps. Double cone woofer and

tweeter loudspeaker. Baker ceramic mag-

TR W E net assembly, flux density 145,000 gauss.
LRI BASS RESONANCE 40 cps 20 watt RMS,

: 15 MAJOR MODULE KIT £12-50

. : A 30-17,000 cps. woofer, tweeter, crossover
: 4 and baffle as iJlustrated. Size 19in X 13in.
RANGE NOTE—When ordering state 3 or B or 15 chms.
secendory Tobs BAKER LOUDSPEAKERS 1009, BRITISH MADE
0-24-30-40-48-60V Regent 12 in, 15W £8:60 | Superb 12 in. 20W  £16'50 |=mer e l

. ” Major 12 in, 20W  £9-80 | Group 25 12 in. 25W £8-80 : -
Deluxe 12 . 15W £11:00 | Group 35 12 in, 35W £9.60 | L2 10 50 Watt £17°60 |

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

THORNTON HEATH, SURREY  Tel. 01-684-1665
\ PRICES INCLUDE VAT, HI-FI ENCLOSURE PLANS 42p )
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STEREO ic pecoper

HIGH PERFORMANCE PHASE LOCKED LOOP (as in *W.W." July '72)
MOTOROLA MCI3IOP

EX STOCK DELIVERY

Specn. Separation: 40dB 50Hz—|5kHz. Distortion: 0-3%. [/P tevel:
560mV rms. O/P level: 485mV rms per channel. Input lmpedance 50k,
Power requirements: 8-12V @ |6mA.  Will drive up to 75mA stereo
'on’ lamp or LED. Simple to “build.

KIT COMPRISES FIBREGLASS PCB

(Printed and tinned), Resistors, |.C., Capacitors, Preset Potm. and
Instructions, Only £3-98 post free + V.AT.

LIGHT EMITTING DIODE (Red)

Suitable as stereo ‘on’ indicator. For above with panel mounting clip
and instructions, Only 29p + p.p.+ V.A.T.

MCI31OP only £2-77 + p.p. 6p + V.A.T.

14 PIN DIL SOCKETS. 16p each + V.AT,

NOTE.—As the supplier of the original decoder kit, of which we have sold
fiterally thousands, our customers can benefit from our wide experience.

Fi-Comp Electronics
BURTON ROAD, EGGINTON, DERBY DEéS 6GY

2ANBAANDAIAN

XX X XX XXX X XXX
NN QNN
NON—DOrAVCDH
XX X X XXX XX XXX
NNNOAWR LW AR
Yoo —pU—BLOBO

DD DA RMO RPN
CLWWO—RO—®O—®

-27, 0-15.27
*Carriage via B,R.S.

PLEASE ADD 10% FOR V.A.T.

INCLUDING P. & P.

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

AREST TUBE STATIONS ALDGATE & ALDGATE £AST
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YES, “YOU'VE GOT THE WHOLE WIDE WORLD N

YOUR HANDS”! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then—now get the
fantastic ASTRAD (7 and SEE for yourself that the incredible

Russians have done it all NOW!! It's the radio perfectionist’s

dream come true! THIS ONE SUPERSEDES ALL EARLIER U
MODELS! It will probably make your present radio seem like
a ‘“‘crystal set”! Complete with optional battery eliminator for [

both battery and mains use! We're almost giving them away at
only £18-50—a mere fraction ol even today's Russian miracle
price! We challenge you to compare periormance and value with
£80 radios! *Send quickly, test on mail order 7 day approval
from receipt of goods, refund if not delighted. ©Or call. Volume
controlled from a whisper to aroar thatwould filta hall! Much wider
band spread for absolute ‘‘pinpoint’” station selection! Plus
‘““MAGIC EYE"” tuning level indicator for ultra perfect tuning
sensitivity! Yes, the Russians have surpassed themselves, proving
again their fancastic ability in the field of electronicsand brilliantly
reflecting their advanced micro-circuitry techniques in the field of
spaceship and satellite communications.. Yes, EVERY WAVE-
BAND instantly at your fingertips including Standard Long,
Medium, Short and Ultra Short Waves to cover the four
corners of the earth during 24 hours adayincluding all narmal
transmissions. VHF: FM/USW, AM: LW, MW, SW, gets,
locally,local & new stations not yet operational,and messages
from all over the world! Expensive TURRET TUNER side
control waveband selection unit (as used on expensive T.V.'s!).
Every waveband clicks into position giving incredible ease of station
tuning! Genuine push-pull output! ON/OFF volume and separate
Treble and Bass tone controls for utter perfection of reproduction
and tone! Press-button dial ilumination! Take it anywhere—
runs economically on standard batteries (obtainable everywhere)

§:
A

SHR

RADIO. Can also be use through extension amplifier,
tape recorder or public address system. SIZE I3in x 10in
4jtn overall approx. Magnificently designed, in highly polished cases.
Made to give years of perfect service. Purer & sweeter tone than
ever. (U.K. service facilities & spares available for years & years to
come, if ever necessary!). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit diagram. PLUS
ultra sensitive earphone for personal listening, ONLY £}8-50
{with mains/battery eliminator £2-25 extra) BO X, POST, ETC.
45p. NO MORE TO PAY! *BUT WAIT, for only 75p extra
you getthe sensational ‘COMPUTERISED” WORLD TUNING
G UIDE (it enables you to zone and time in a flash for transmissions
the whole world over—even a child can do itin a flash—it even lets
you know when to tune into the U.K. when abroad, NO
GUESSING! NO MESSING!) PLUS Standard ‘longlife’ batteries
and Converter Plug. (Sorry—We cannot change these new radios
for any earlier model already purchased.) Send quickly to Uxbridge
Road address, or call at either Store. But HURRY!
SHOPERTUNITIES SAVE YOU ££f's,

THIS'FANTASTICN. B

e
YES, 24 901
(INK TO ONLYV12

Inches approx?—"

or direct through battery eliminator from 220/240V AC mains L D
supply. Internal ferrite rod aerial plus built-in “‘rotatable’” tele- f D U
scopic aerial extending to 39 in approx. It's also a fabulous CAR [ ]

RADIU
URLD U

0
asniys ASTRAD 17
RTABLE RADIO& COMMUNICATION
RECEIVER D Wit

i

- RE
op/] . IMousing{rERTION

(o V} A — FosrATiows ;’;,,T,‘:Wlssmus
& X o CORNERS m;”"‘l: THE

"MAGIC EYE"tu

S,Z\lﬂﬁ]]/ﬂufes levelindicator

X 10x4%

S
FIRST TIME EVER!

*NOW AVAILABLE WITH

fabulousCOMPUTERISED"
WORLD TUNING GUIDE!

: . NO MORE GUESSWORK-
"CY™ |  INSTANT DATA at your fingertips —
BA R enables youto ZONE&TIME INA FLASH
ATOR extra for transmissions the world over!

VALF AWM A

RADIO and
CASSETTE

APERECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

Shopertunities ‘‘thunder” ahead with an offer that’'s FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Latest sen-
sation in the world of-sound! First-class makers! Fabulous VHF, AM/FM
Radio AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries or mains. (Simply plug in the 220/240V AC line cord).
Record and play back anything, anywhere! IMPORTERS RECOM
MENDED RETAIL PRICE £44! WE OFFER AT UNDER HALF PRICF!
Wonderful features:  Press-button Keyboard Control Panel or latest
MASTER SWITCH CONTROL! % "MAGIC EYE" Visual Battery
check/recording level indicator or built-in automatic Leveller! % Sepa-
rate ON/OFF and HI-LO volume controls! + Heavy duty built-in
speaker! % Earphone (for personallistening or * monitoring’’) and extension
speaker sockets! % Remote control microphone! + Built-in swivel
telescopic extension aerial (24in approx.)! Magnificently made case
with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60,
90 or 120-minute Cassette Tapes, obtainable everywhere. AND the amazing
built-in full circuit VHF, AM/FM Radio gives you superb clarity of tone, in-
credible station selection. Unique rotating Station Selector Dial—gets, locally,
local city and regional stations in every part of the country, plus B.B.C. National,
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could pay
£€£'s morefor a Car Radio or Car Cassette player ALONE!£20.-97, carr.etc.,50p—
NO MORE TO PAY! Complete withsimpleinstructions,remote control
microphone with on/off switch and microphone stand. WITH WRITTEN
GUARANTEE. Send quickly, test on mail order 7 day approval from receipt
of goods, refund if not delighted. Or call.

BONUS OFFER: Batteries and Cassette Tape 28p extra if required.

Caflers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES

OPERTUNITIES L

,

With remote
control
microphone.

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de-luxe portable BATTERY/MAINS tape recorder and player—and incredible
Shopertunities bring it to you for ONLY £10-95. Due to our cut price we
cannot name firsc-class makers—but rest assured you're getting one of the
BEST! Expensive "PIANO KEYBOARD” CONTROL PANEL (or latest
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL.
No fiddling with awkward tape and reels, just *slap-in’ a cassette and off you
go! (Takes 30, 60, or 90 minute standard cassecte tapes obtainable every-
where.) Amazing performance ensures perfect tapings and superb reproduction!
Remote control microphone. Rapid Rewind! Fast forward! Beautiful tone from
a whisper to a roar! Complete—record anywhere, indoors or out! Runs
on standard batteries AND 220/240V AC mains. Separate jacks for remote
control microphone, etc. Size 94in ~ 5in x 24in approx. Design can vary slightly.
With carry handle. WRITTEN GUARANTEE and full instructions. (Importers
recommended selling price £26-97!) OUR PRICE ONLY £10.95, post, etc.
50p. NO MORE TO PAY! Send quickly, on mail order 7 day approval
from receipt of goods—refund if not delighted. Or call at either of our stores.
BONUS OFFER (Rationed | per customer)—Cassette tape. Standard batteries
AND microphone stand 55p extra if required &

I Order by post to Uxbridge Road address or call at either store.
! Bargains galore at both stores.—(COMMERCIAL TRAVELLERS PLEASE
| NOTE: Merchandising office at Holborn Store )

Dept. PE/NC/33,164 UXBRIDGE RD.(facing Shepherds Bush Green),
LONDON WIi2 8AQ@. (Thurs. |, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs,
7 p.m.) BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M.
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Priccep Type Pricep
AC107 28 AD161 87 BCl4p 50 BDlio 68 BFI76 39  C4d1 33  ST140 14 ©2N1307 28 2N2026(R)1l  2N3906 30
AC113 20 ADI162 37 bCl4r 11 BD1I6 88  BFI17F 39  Cddz 33 uN1308 26 2N4058 18
ACIl6 22 ADI61 & BC148 11 BDI21 68  BFlTE 33 Cdd4 39 uN1300 28 2N4059 11
AC117K 32  ADI162 (MP) BCl4v 18  BDI2S 78 BF17y 33 €40 24 ON1613 g2 UN4060 13
AC122 13 61  BCI30 20 BDI24 76 BF180 33  MATI00 21 ON1711 g8 2N4061 13
ACI125 19 ADTI40 85 BCI3) 22 BD13l 85  BF181 38  MATI0ol 28 aN1889 35 ON4062 13
AC126 19 AFll4 27 BCl>? 19 BD132 68  DBFI18z 44  MATI20 21 50 IN4284 18
ACl27 20 AF115 27 BCI33 31 BD133 72 BFI85 44 MATI21 28 41 2N4285 19 |
AC128 20 AFII6 27 BCl>4 33 BD135 44 BFI84 28  MJE2055 95 7 2N4286 19
AC132 18 AFI117 27 BCl37 20 BD136 44 BF18 33 MJE3055 62 63 oN4287 19
AC134 18 AF118 39 BC158 13 BDI137 50 BFI8F 30 MJE3440 55 68 2N4288 19
AC137 18 AFl24 33 8Ci39 13 BD188 55 BF188 44  MPFl02 48 39 oN4289 19
ACl41 20 AF12) 33 BC160 50 BD13Y 6l BF194 13 MPF104 41 39 2N4290 19
ACI41K 82 AF126 31 BCI6l 565 BD140 68 BFI9; 13 MPFl0s 41 39 2N4291 19
AC142 20 AFl27 381 BCI67 18 BD1s5 88 BFl196 16  OCI9 39 24 2N4202 19
ACl142K 28 AF139 33 BCl68 18 BD17 66 BF197 16  0C20 20 22 aN4293 19
AC151 17 AF138 55 BC169 13 BD176 88  BF20 50  OC22 52 22 oN5172 18
ACle+ 22 AF179 85 BCI170 18 BDI77 78  BF222 £1.06  0C23 54 24 2N5294 80
ACl60 22 AF180 55 BCl71 16 BD178 78  BF27 50 0C24 62 28 oNp457 B4
ACIG6 22 AF181 55 BCl72 18 BD179 77 BF23¢ 86  OC25 42 22 2N5408 85
ACl67 27 AF186 55 BCl73 18 BD180 77 BF238 94  OC26 32 18 2N5459 34
AC166 22 AF239 41  n5Cl74 16 BD18& 72 BF22 61 0OC28 55 aN22369 18 oN621l 75
ACl66 22 AL102 72 BC17> 24 BD186 72 BF263 61 OC29 56 2N2369A 18 28301 58
AC167 22 ALl103 72 BCl77 21 BD187 77 BF270 39 0OC3% 48 oN2411 27 283024 48
AC168 87 ASY26 28 BC178 21 BD188 77 BF271 33  0OC36 55 2Nedl2 27 28302 48
ACl6y 18 ABY27 38 BCl79 21 BDIS9 88 BF27i 88  0C4l 28 2N2846 52 28303 61
AC176 22 ASY28 28 BC180 27 BDIS0 83 BF273 39 OC42 2 2N2711 238 28304 77
AC177 27 ASY29 28 BCI181 27 BDI95 94 BF27+ 39  OC4d 17 9N2712 28 28305 86
AC178 381  ASY50 28 BC182 11 BDIS6 94 BFWI0 86 0C45 14 2N2714 23 28306 86
AC178 31 A8Ysl 28 BCi82L 11 BDI®7 89  BFX28 30  0OC70 11 2N2004 19 28307 86
AC180 22 ABYS2 28 BC183 11 BD1v8 99 BFX84 24 0C71 u 2N2904A 23 25321 62
ACIB0K 82 ABY54 28 BCI83L 11  BD199 £1.05 BFX85 33 0Ci2 18 2N2905 28 08322 46
AC181 22  ASY55 28  BC184 13 BD200 £1.05 BFX86 24 OCi4 18 2N2005A 23 3a3004 48
ACI81K 82 ABY56 98  BCIS4L 13 BD205 88 BFx87 27 0Cid 17 aN2906 17 2
ACIB7 24 ABY57 28 BC186 31 BD206 88 BFX88 24  0CI8 17 2N2006A 20 2N37l0 10 28323 62
ACI87K 26 ABY5H8 28 BC187 aa BD207 £1-06 BFYs0 22  OCi7 28 2N2907 22 2N3711 10 28324 77
AC188 24 ABY73 28 BC207 12 BD208 21.-05 BFY51 22 0C81 17 2N2907A 24 2N3819 31 28325 ”
AC188K 28 ABZ21 44 BC208 12 BDY20 21-10 BFY352 22 0C81D 1?7 2N2923 18 2N3820 55 93328 ”
ACY17 28 BC107 10 BC209 13 BF115 27 BFY&63 19 082 17 ON2924 18 2N3821 39 oa397 ”»
ACY18 22 BC108 10 BC212L 12 BF117 50 BPX25 84 0C82D 1?7 2N2925 16 2N3823 81 oo
ACY19 22 BClo9 11 BC213L 1g BF118 77 B8X1s 17 OC83 22 2N2gu6(Q) 14  2N3903 a1 28701 46
ACY20 g2 BClLI3 11  BC214L 18 BF118 77 B8X20 17 0CI3® 22 ON2926(Y) 12  2N3904 88 40361 “
ACY2l g2 BCl14 17 BC226 28 BFI2l 80 B8Y2, 17 OC140 22 IN2026(0) 11 2N3905 31 40362 50
ACY22 éa BC116 i; BC2%§ 39 BFI23 88 Bayx 17 oglgg gg
ACY27 0  BCIl6 BC301 30 BFI2) 5 BSY2: 17 0Cl
ACy2s 21 BCII7 20 BCso2 27 BFl27 85 18Y?s 17 OClil 28 DIODES AND RECTIFIERS
ACY20 3 BCI18 11  BC303 36 BF152 61 BBY29 17 OC200 28 AAllS 009 BY1i4 018 BYZ18 0.39
ACY30 31 BCll9 33 BC304 40 BF133 50 DBBY3s 20 0C201 31 AA120 009 BY126 018 BYZI9 0381
ACY31 81 BCl20 88 BC440 34 BFIG4 50 B8Y3s 20 0C202 31 AA129  0-00 BY127 017 CG62
ACY34 28 BCI26 18 BC460 40 BF135 77 B8Y40 31 0C203 28 AAY30 010 BY128 017 = (0A91 Eq)
ACY35 23 BC126 20 BCY30 27 BFIs6 53  B8Y4l 31 0C204 28 \AZ13 011 BY130 018 008
ACY36 81 BC132 13 BCY31 29 BF157 61 BSYys; 14 0C200 39 BA100 011 BY133 023 CGB51—
ACY40 18 BC134 20 BCY32 83 BF158 61  BSY95A 14  0C309 44 BA1l16 0-23 BYI64 056 (OAT0-OA79)
ACY4l 20 BCI35 13 BCY33 24 BF159 66  Bulo; £2-20 OCP71 48 $4126 024 BYX38/30 oo
ACY44 88 BC136 17 BCY34 28 BFI60 44 CILIE 55 ORP12 48  92N113l 22 RBAl8 016 046 O0A5 039
ADI30 42 BC137 17  BCY70 16 BF162 44  C400 33  ORP60 44  ©2N1132 24  HBAlds 013 BYZ10 039 OASSL 023
ADl4o 83 BCI3® 44 BCY7l 22 BF163 44  C407 28 ORP61 44  2N1302 18  BAls5 018 BYZ1l 033 OA10  0-39
; BCl40 33 BCY72 18 BF164 44 Ca24 28 P20 55  2N1303 18  BAl36 018 BYZ12 033 OAd7 008
ADM2 58 gojg; 33 BCZI0 22 BFl65 44 Ca2d 85 P21 50 ©2N1304 18  BY100 017 BYZ13 028 O0A70 008
AD143 42 BCl42 33 BCZ1l 28  NBF167 24 C426 38 P346A 22 2N130» 18  BYI0l 013 BYZ16 044 OA79 008
AD149 85 BCl43 33 BCZ12 28  BF173 24  C428 22 p397 46  2N1306 23 BY105 019 BYZ17 039 OA81  0.08
I e S —
LINEAR INTEGRATED A ’
CIRCUITS DTL 930 SERIES 74 Series T.T.L. 1.C’s
1 05 . t
7 stp s AgaT Price BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION f
M 38p 33  30p Trpe | 1 25 1004 [ GUARANTEED. ALL FAMOUS MANUFACTURERS
- BPY3 15p 1l4p 13p uantities Type Quantities Type Quantities
7 :g; 33 gg: BPO32 16 165 110 7 ey | T L Yo+ T 10 25 1004
7 45p  43p  40p BPOs3 16p 150  14p £p  £p  £p [ I ] ip fp  £p
7 38p 36p  34p BPO3b 18p  15p 140 R 7400 018 017 016 018 017 016 74150 290 280 270
7 asp  36p  34p BP936 16p  15p  14p B 7401 018 017 o016 018 017 018 74150 290 280 270
SL201C 50p  45p  40p BP9+ 160 15p 140 J 7102 018 017 o018 018 017 016 74151 110 1.05 100
SL701C 50p 45p  40p BP945 30p 28  25p M 7u0y 018 017 018 018 017 018 | 74153 130 ligo 110
BLT02( 50p 45p  40p BP946 15p  14p  13p W 7404 018 017 018 0-32 020 027 74154 198 1.90 1.76
TAA263 80p 70p  80p BP948 sop  28p 250 W45 018 017 016 032 029 027 74156 150 146 1.88
TAA298 £1.00 B5p  80p BPOSI 70p  65p 60D 06 039 084 031 041 039 036 74136 150 146 1.35
TAA350A £1.85 £1-80 £1.70 BP962 i5p  l4p  13p N ;07 0-39 034 031 041 038 035 | 74157 200 1.90 1.80
1AT03C 28p  26p 24p BP90S3 45p 430  40p ¥ 7408 020 019 018 0-50 048 046 74160 210 200 1.90
1AT08C 35p 33p  30p BP9094 45p  43p  40p W 7409 020 019 018 0-44 043 042 74161 210 200 1.0
WAT11 45p 43p 40p BPO097 46p  43p  40p F 7410 018 017 018 074 071 084 74162  4-40 415 385
ZN414 £1.20 BP9099 A5p 43p  40p | 7411 028 087 026 130 125 1.20 74163 440 416 3.8
Devices may be mixed to qualify § 7,41, 039 034 0.3 0-96 095 084 74164 220 210 200
for quantity price. Larger quantity § ; 032 031 0-30 120 115 1.06 74166 220 210 200
NUMERICAL pricesgon afplica“nm (DTL 930 048 044 042 110 105 133 74166  3-20 gig ggg
INDICATOR TUBES eriea only. 048 044 042 3-50 3-40 3 74174 250 - 2
3015F  Minitron 7 Segmient t 018 017 016 035 034 033 74175 176 165 1.85
Indicator 1-50 055 053 050 400 3.75 380 74176 185 175 16§
MAN3M L.E.D.7 SBEGMENT 055 053 0-50 074 071 064 74177 185 196 185
DIBPLAY 0-127in VOLTAGE REGULATORS 055 053 050 110 105 100 74180 150 1.40 Hg
High Characters. 1-90 ll TO3 Plastic 1.5 Amps 0-50 0-46 0-44 074 071 o~e: sl 500 :-gg iy
D66 Side Viewing “NIX1E UAT7805. 5\ (Equiv. to MVR 5V) 050 046 044 074 071 084 | 74182 2 0 J1%6
TYPE" Tube 16m/m  1.87 £1.76 055 053 0-50 085 082 075 | 7a8i 320 310 300
GR116  Side Viewing "NIXIE UAT812.12V (Equiv. to MVR12V) 018 017 018 085 082 075 74190 215 2-1 g
TYPE" Tube 13m/m. 170 2176 0-50 048 0-44 086 093 088 74191 215 210 2
075 073 070 150 1456 140 74192 215 210 200
070 0868 085 1.07 104 1.00 74193 215 210 200
, DUAL-IN-LINE SOCKETS 070 088 065 1.07 104 1.00 74193 298 288 275
R.T.L. LOGIC I.C’ 14 & 16 Lead Sockets for use with 018 017 018 044 042 040 74195 200 1.85 180
Pri b DUAL-IN.-LINE 1.C's. TWO Ranges 0-74 071  0-84 0.60 0-55 0-50 74196 185 190 1.85
HEICY PROFESBIONAL & NEW LOW COST. 074 071 084 1.38 127 1.21 74197  1-95 }.gg }.gg
1-24 25-99 100 up | PROF. TYPE No. 1-2425-99 100 up | 120 115 110 | 110 1.06 1.00 74198  5-00 4 -
" N 78014 14pintype 38p 30p 275 120 116 110 150 140 1.30 74199 500 4756 4-50
ULS00 38p 36p 20p TBO16 16 pintype 38p B85p 3%p 198 1.85 1.80 i)-bo g-ds ;l:g Devices 1nmy be Mr:m(ed_ to
i B 14 pin type 14 12; 1.0 1156 I.lo -50 45 . qualify for quantity price.
ULsl4 38p  36p 20 L Tt lep 14 12 110 1.07 1.05 3.00 2.80 280 (TTL74 series only.) Data is
ULy23 Ssp  Slp 49y BPR16 16 pintype 17p 15p 13p 110 107 1.08 085 082 079  available for above series of
{low cost) 018 017 018 1.65 1.556 1.45 ICs in book form. Price 36p.
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-the lowest prices!

BRAND NEW TEXAS
GERM. TRANSBISTORS
Coded and Gnlrlnéead_T

Pak No. QY
T1 8 2G3713 0C71
T2 8 DI1374 0OC75
T3 8 DI1216 OC8ID
T4 8 2G38IT 0C81
T5 8 2G382T 0C82
T6 8 2G344B OC44
T7 8 2G345B 0C45
T8 8 2G378 OC78
T4 8 2G399A 2N1302
T10 8 2G417 AFI1I7
All 86p each pak

ND120 RIXIE DRIVER
TRANSISTOR.
8uitable replacement for
BS8X21, (407, 2N1893
120veb.

1 25 1004
019 017 018

8il. trans. suitable for
P.E. Organ. Metal TO-18
Fqvt, ZTX300 6p each.
Any Quantity.

GP100 TOS METAL
CABE GERMANIUM
Vebo=80V. Vceo=030V.
LC.=10 amps. Ptot=
30W. hfe=30-170.
Replaces the majority of
Germanium power tran-
sistors in the OC. AD
and NKT range.

1
0-48 0-44

GP300 TO3 METAL
CASE SILICON

IMHz. Smtabl'e replac

ment for 2N3055,
BDYll or BDY20.

25 1004
0- 65 0. 58 0-51

NEW Tth EDITION

TRANSISTOR EQUIVA.
LENTS BOOK. A com-
plete cross reference and
equivalents hook for
European, Anierican and
Japanese Transistors.
Exclusive to BI-PAK
80p each.

i ————— s

A LARGE RANGE OF
TECHNICAL AND DATA
BOOKS ARE NOW
AVAILABLEEXSTOCK.
SEND FOR FREE LIST.

UT46 UNIJUNCTION
TRANSISTORS
Direct replacement for
TI8 43rani BEN 3000
alao electrically equiva-
lent to 2N2646

0-28

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRAKS. TO-18
8IM. TO 2N706/8. BSY-
27/28/85A. All usable
devices no open or short
circuits. ALSO AVAIL-
ABLE in PNP Bim. to
2N2906, BCY70. When
ordering please state
preference NPN or PNP,

1
0:30

20 For
For
For
For
For

825
14.30
{SIL. G.P. DIODES £p

] 30 055

300mW
40PTV(Min.) 100 1.85
300 5-50

8ub-Min.
Full Tested 1,000 8-80

Ideal for Organ Builders
—— e .

R2400 TO3 NPN
SILICON HIGH

VOLTAGE
Vebo=230V Veeo=
100v. 1.C.=6 amps.

Ptot=30W. hfe=typ. 20

IT=0MHz.
20

0-50

ADI61/162

PNP
M/P COMP. GERM.
TRANS. OUR LOW-
EST PRICE OF 8l1p
PER PAIR.

LOOK
FOR OUR
AUDIO AND
ELECTRONIC
GOMPONENTS
ADVERTISEMENTS

PRACTICAL WIRELESS
EVERYDAY

100+

1
0-55 0-44

ELECTRONICS AND
RADIO CONSTRUCTOR

QUALITY TESTED SEMICONDUCTORS

Pak No. Price
£p
Q 1 20 Red spot transistors pnp 0-56
Q 2 16 White spot R.F. transistors pnp 0-56
Q 3 4 0C77 type transistors 0-58
Q 4 6 Matched transistors O(,44/40/SIIBID 0-55
Q 5 4 OC75 transistors . 0-55
Q 6 5 OC72 transistors .. 0.85
Q 7 4 AC!98 transistors pnp high gain .. 0.56
Q 8 4 ACI26 transistors pnp .. 055
Q 9 7 OCRI type transistors 0-56
Q10 7 OC71 type transistors .. 0-66
Qll 2 ACI127/128 Complementary pairs
pnpjnpn 0-56
Q12 3 AF118 type transistors 055
Q13 3 AFI117 type transistors 0:65
Q14 3 OC171 H.F. type transistors 0-556
Q15 7 2N2926 8il. Epoxy transistors
mixed colours o 0-65
Q18 2 GETS880 low noise CGermanium
transistors 0-56
Q17 O npn2 x 8T.141 & 3 x ST 140 0-56
Qs 4 M\DT B2 x MAT100& 2 x MAT o
0
Qe 3 “ADT 82 x MAT 101 &1 x MAT o0
0-
Q20 4 0(_44 f:ermamum transistors A, F. 0-556
Q21 4 AC127 npn Germanium transistois 0-856
Q22 20 NKT transistors A.F. R.I. coded.  0-56
Q23 10 0A202 8ilicon dlodes sub-min. 0-55
Q24 8 0OAS8] diodes 0-56
Q25 15 IN914 Silicon diodes T5PIV 75mA 0-88
Q26 8 OA95 Germanium divies sub-min
IN69 2 1
Q27 2 10A 600 TIV Bllicon rectifiere
18425R 0-56
Q29 2 Silicon power rect tflers BYZ13 . 058
Q29 4 Silicon transistors 2 x 2N696, 1 x
2N697, 1 x 2N698 0-56
Q30 7 Slllcon Bwitch transistors 2N706
np 0-58
Q31 6 Silicon !witch trnnniacorn 2N708,
npn 055
Q32 3 pnp Smcon Lranmstors 2 x 2N1131,
1 x 2 2 .. 088
Q33 3 Bilicon npn transistors ‘2Nl71] 0.55
Q34 7 Silicon npn transistors 2N2369,
500MHz (code P397) 055
Q3 3 Sllloon pnp TO-5. 2 x 2N2904 &
x 2N2905 8 0-55
Q36 7 "Nsﬁ-ﬂ) TO-18 plastic 300\(111 npn 0-85
Q37 3 2N3053 npn Silicon transistors 0-55
Q38 7T pnp transistors 4 x 2N3703,
x 2N3702 0-56

ELECTRONIC SLIDE-RULE

The MK 8lide Rule, deaigned to simplity Elec.
tronic calculations features the following scales:
Conversion of Frequency and Wavelength.
Calculation of L, C and fo ot Tuned Cireuits.
Reactance and Belf Inductance. Area of Circles.
Volume of Cylinders. Resistauce of Conductors.
Weight of Conductora. Decibel Calculations.
Angle Functions. Natural Logs and ""e’’ Functions.
Multiplication and Division. Squaring, Cubing
and Square Roots. Conversion of kW and Hp.
A must for every electronic engineer and enthusi-

KING OF THE PAKS

SUPER PAK

Unequalled Yalue and Quality
NEW BI-PAK UNTESTED

SEMICONDUCTORS

Batisfaction GUARANTEED in Every Pak, or money back.
Pak No. Description Price
U 1 120 Glass Sub-Min. General Purpose Germanium Diodes 0-856
U 2 60 Mixed Germanium Transistors AF/RF 0-55
U 3 75 Germanium Gold Bonded S8ub-Min. like 0A5, 0A47 0-85
U 4 40 Germanfum Transistors |ike OC81. AC128 0.55
U5 0mA Sub-Min. Silicon Diodes 088
U 6 30 Sil, Planar Trane. NPN like BBY95A. 2N706 0. 65
U 7 16 BIl. Rectifiers TOP-HAT 750mA VLTG. RANGE up to 1000 0-66
U 8 50 8il. Planar Diodes DD0-7 Glass 250mA like 0A200/202 0-86
U 9 20 Mixed Voltages, 1| Watt Zener Diodes 0-65
Ul0 20 BAYS50 charge storage Dmdes DO-7 Glass 0-568
Ull 25 PNP 81l Planar Trans. TO-5 like 2N1132, 2N2904 0:88
Ul2 12 8ilicon Rectitiers Epoxy 500mA up to 800 PIV 0-55
Ul3 30 PNP-NPN Sil. Transistors OC200 & 28 104 0-65
Ul4 150 Mixed Silicon and Germanium Diodes 0-58
Ula 25 NPN 8il. Planar Trans. TO-5 like BFY51, 2N697 0-586
Uls 10 3 Arnp Silicon Rectifiers Stud Type up to 1000PIV 0-85
U17 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 085
!118 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 0-56
UlLY 25 Siljcon NPN Transistorslike BC108 0-55
U2 1213 Amp Slilicon Rectifiers Top Hat up to 1000 P1V 0-56
U2l 30 AF. Germanium Alloy Transistors 2(:300 Series & OC71.. 0-85
U23 30 MADT's like MHz Beries PNP Transistors 055
U24 20 Germanium 1 Amp Rectifiers GJM Series up to 300 PIV .. 0-56
U235 25 300MHz NPN Bilicon Transistors 2N708, BEY27 0-55
U26 30 Fast 8witching 8ilicon Dindes like INS14 Micro-Min. 0-85
U27 12 NPN Germanium AF Tranaistors TO-1 like AC127 0-50
U29 10 1 Amp SCR's TO-5 can, up to 600 PIV CRS1/25-600 116
LE 15 Plastic Bilicon Planar Trans. NPN 2N2926 .. 058
UB1 20 Silicon Planar Plastic NP'N Trans. Low Noise Amp 2N3707 0-55
U32 25 Zener Diodes 400mW DO-7 case 3-18 volts mixed 0-58
U33 15 Plastic Case 1 Amp 8ilicon Rectifiers IN4000 Series 055

E JO Silicon PNP Alloy Trans. TO-5 BCY26 28302/4 0-8%

5 25 Silicon Planar Tranaistors PNP TO-18 2N2006 0-85
U36 25 8ilicon Planar NPN Transistors TO-3 BFY, 50/51/52 0-85
U37 30 Silicon Alloy Transistors 80-2 PNP 0C200, 28322 0-55
U38 20 Fast Bwitching Bilicon Trany. NPN 400MHz 2N3011 0-55
U3% 30 RF. Germn. PNP Transistors ’N1303/o TO-5 0-56
U40 10 Dual Transistors 6 lead TO-5 2N2060 0-55
U4l 25 RF Geruwanium Transistors TO- 5, OC45, NKT72. 0-55
U42 10 VHF Germanium PNP Transistors TO-1 NKT667 AF117 0-85

3 8il. Trans. Piastic TO-18 A.F. BC1 13/114 0-56
U44 20 8il. Trans. Plastic TO-5 BCL15/NPN 0-56
U4p 7 3A SCR. TO66 up to 600PIV 110

INTE

Manufacturers’

are ideal for learning ahout 1.C."s and experimental work.

Pak No. Contents Price

UIC43=05x%7443
UIC44=0x 7444

“'Fall Outs™

UIC45=5x 7445

0-55

ast. Size: 22cm X 4cm. Complete with case and Code Nos. mentioned above are given as a guide to the type of device in
instructions. Price each: £3:-89 the pak. The devices themselves are normally unmarked.
SILICON PHOTO TRAN-
SISTOR. TO-18 Lensend | FULL =~ RANGE  OF | NEW LOW PRICED TESTED S.C.R.’S SIL. RECTS. TESTED
L e L NN G PIV 50 200 400 600 800 PIV 300mA 730mA 1A LA 34 10A 304
2 LS R NN EWAEI ) JVOLT R Do o 5 i 1 'ty ep DO7 8016 Plstic 801680108010 TO48
data available. Fully § 233V, 4008007 | 1a Tos o082 027 087 042 042 083| 50 005 006 005 008 O1b 8% 580
guaranteed. C&“)lls”‘“m{v goo1o | 3% TO66 o027 027 032 042 052 070} 00 0.05 007 0-08 0.10 0-17 0-23 0.7
Qty.  1-24 25-99 100up { Hat) 8p ea. (8O- 3A TO66 0-89 0-52 0-54 0.59 0-75 0-88) 200 0-06 0-10 0.07 0-12 022 0-25 1.00
Price each 44p 40p 88p § Btud) $2p ea. 5A TO64 089 0-52 o-s; g-sz o;g o~sg 400 008 015 0-08 015 0-30 0-38 1.35
7A TO48 0-52 0-55 062 067 084 0.88| 600 0.08 0.17 0.10 018 0-36 0-456 1.80
GRATED CIRCUIT PAKS 10A TO48 0-55 0-63 0-67 0-83 1.07 1.32] 800 0-12 0-19 0-11 0-20 0-38 0-55 210
which include Functional and Part-I'unctional Units. § 164 TO48 0-58 0.-62 0-87 0-77 087 1-50} 1600 0-14 0.-30 0.12 0.25 0.48 0-85 2.50
These are classed as ‘out-of-spec’ from the maker's very rigid specifications, but § 364 TO048 1.27 1.54 178 1.93 4-40{ 1200 0-35 0-30 0-58 0-75 3-00
. F.ET.'S
Pak No. Contents Price | Pak No. Contents Price | POST OFFICE N3819 31p 2No438 36| FOR DUI;\FZCSWITH VBOM::“AﬂSS on
UIC#=5x7446 055 | UIC86 0-56 | TELEPHONE 2N 38o0isspliaN A0S ggl’ RIACH NS TO-6 TO-66 TO-48
. 0-55 0p each. |2N3821 30p p| BR100 (1)32) 41p each
4 055 |DTALS 600 each | Cikas alp MPF105 41p[ Lrio0 (D32 41p eact ©w 0
. 058 10 amp POTTED |,
. 0wV 33 88 83
ot 058] CADMIUM CELLS ,.FREE BRIDGE RECTIFIER ,
0-55 0-55 One 55p Pak of your ik 200V 55 68 29
055 0-55 ORPI2 48p own choice free with|  on heat sink. i
0:55 0-55 L oRrPHO, ORP6] 44p each fordersvalued S4orover | 10OPIV. 99p each | 400v 77 83 121
0-55 0-55 .
oo o8 All prices include V.A.T.  Giro No. 388-7006
g:: g:gg 2N3055 Please send all orders:direct to warehouse and despatch department
: 3 0-55
oee | urciss=3x7419 085] 115 warrsIL
066 | U1CXI=25 Assorted POWER NPN
0-58 74's 1.65| 55p EACH -
Paks cannot be aplit, but 25 assorted pieces {our mix) is available as PAK UIC X1.

£ Amp. BRIDGE RECTS. | D1689 NPN SILICON

50 v RM8 35p each | DUAL TRANSISTOR o Y 100 TT o MH

100 v RMB  40p .. |(Simllar to 2N2060) | 20W fe=typ. 100 (T~ 3¥Ha 19/20 stened Paie
400 vRMS  S0p .. 1 25 100+ | 1 2% 1004

Bize 16 mm x 16 mm. 028 026 093 038 o038 052 086 061 | 08

Practical Electronics

BIP 18/20 TO3 NPN PLAS'HC SILICON
Vebo=100V. d

Veeo=50V C.=10 amps. Ptot

December 1973

P.O. BOX 6, WARE - HERTS

Postoge and packing add I1p. Overseas odd extro for airmail.
Minimum order 55p. Cosh with order please.

Guaranteed Satisfaction or Money Back

1037



WILMSLOW

uDIO

THE Firm for speakers!

SPEAKERS

EMIi 13 x 8.3, 8 or 15 ohm

EMI 13 x 8, 150 d/c 3. 8 or 15 ohm
EMI 13 x 8, 450 Vtw 3, 8 or 15 ohm
EMI 13 x 8 350 8 ohm

EMI 6}in 4 or Bohm

EMI 8 x 5 d/cone roll/s 8 ohm
Baker Group 25 3. 8 or 15 ohm
Baker Group 35 3, 8 or 15 ohm
Baker De Luxe 12in d/cone

Baker Major 12in

Kefkit 2 £24-7§
Kefkit 3

Peerioss 2-8

Peerloss 10-2 £9-4

Peeriess 20-2 £10-41
Helme XLK 25 (pair) £18-17

Helme XLK 50 (pair)

£37-18
SiopMn speaker kits and cabinets—send for free

booklet ~"Choosing a Speaker’
PRICES INCLUI VA‘Ee

Free with orders over £7— 'Hi-fi Loudspeaker En-
closure’” book. All units guaranteed new and perfect.
Prompt despatch. Carriage and insurance: speakers
35p each, speaker kits 75p each, tweeters and cross-

Solve yoyr communica-
tion problems with thia
4-§tation Transistor Intercom system (1 master and
3 Sabs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master, Ideally suitable for Business, Bur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. Onjoff switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P.& P. 17p.

MAINS INTERCOM (new model)
No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/off switch and volume control with lock system.
Price £18-95, I & P. 60p extra.

overs 20p each.

INTERCOM /BABY ALARM

R P L B L P R N LR T L L R L R

Kef DN13
Fane Pop 100W 815 ohm

Bgr2223220232328R8BRR

Fane Pop 60W 8/15 ohm £12 Same as 4-Station Intercom for two-way instant
Fane Pop 50W 8/15 ohm £10- communication. Ideal as Baby Alarm lynd Door
Fane Pop 25/2 25W 8/15 ohm [+ Phone. Complete with 661t connec'.ing wire.
O UIERHEID A28 Complete with battery. P. & . 33p
Fane Crescendo 12A 100W 8 or 15 ohm £24
Fane Crescendo 128 75W bass 8 or 15 ohm £24
Fane 8077 8in d/c roll/s 8 or 15 ohm £3
Fane 808T 8in d/cone 8 or 15 ohm £2 £4.25
Goodmans Axent 100 tweeter 2 ] Wi ‘
Goodmans 8P 8 or 15 ohm £3 u:l&;::t bm
: dm. 1%: g g; :g gnm tﬁ: ciency with thia mcredlb)e De-Luxe TohpMneAmpll.
Goodmana 15P 8 or 15 ohm £17- fler. Take down long t
Goodmans 18P 8 or 15 ohm £29- without holding the handset. A useful oﬁ\m aid. On/
Goodmans Twinaxiom 8 8- off switch. Volume control. Complete with battery.
Goodmans Twinaxiom 10 £7. }; & P. 27p. Full price refunded if not satisfied in 7
Elac 9 x 5, 59RM109 15 ohm, 59RM114 8 ohm 2. days.
Elac 6¢in d/c roll/s 8 ohm £3- HADIOS/CASSETTES/AMPS WEST LONDON DIRECT SUPPLIES (PE/H)
Elac 64in d/cone 8 ohm £2. Grundig RF31 £21-25 169 KENSINGTON HIGH STREET, LONDON, W.8
Elac 4in tweeler TW4 £1. Grundig Sional 500 £27-00
Wharledale Bronze 8 RS/DD £3.11  Grundlg Mariner TRB65 £32-00
Wharfedale Super 8 RS/DD £5.50  Grundig Elite Boy 500 £27-00
Wherfedale Super 10 RS/DD £9-90  Grundig Melody Boy 500 £27-00
Coral 6{in d/cone roll/s 8 ohm £2.42 Grundlg MB'“EBOY 1000 £38-75
Siran 6tin 3 or 8 ohm £1-44  Grundig Yacht Boy 210 £34-25
Richard Allan 12in d/c 3 or 15 ohm £2.20 Grundig RF430 mains £27-00
10in x 6in 3, 8 or 15 ohm BRI Glio RF310 mains £22-75
8in x Sin 3 or 8 ohm £1.30  Grundig Top Boy £18-75
HE EvEi SOLID-STATE ELEGTRONICS
2}in 64 ohm or 70mm 80 ol 85p G'" ndig C230 cassette £28-00
Adastra Hiten 10in 10W 8 ov 15 ohm £2.80 Grundig C402 cme"e £27-00 . ) )
Eagle DT33 dome tweeter €5-45 Tandberg TP4 £37.75 Basic course in semiconductor
Eole T3 woster o Ms:\%%;gdsmlc.:’fm A £29.00 theory, Texas Inst Price £1-40
Eagle CTS tweeter £1.25 Bus band (inc. AIR) . y, Tex . a
Eagle CT10 tweeter £2.54  Trio KA2000A £33-00
Eagn M:‘no tweeler ‘312 mm tg ~gg
(L . 104 EASY TRANSISTORPROJECTS YOU
e xover 21 £1-18 ITT/KB Golf Preset £21-25 B
ggmalg:ﬂen c::isndz:rmo? 315 ohm ¢1-10  ITT/KB Weekend Auto £16-00 CAN BUILD by R. M. Brown. Price £1.30,
Calestion MF1000 25W horn 8 or 15 ohm £10-45  ITT/KB Europa £18-00 INTEGRATED CIRCUIT POCKET BOOK
testion PS8 (for Unilex) £2-18  ITT/KB SLS3 cagsette £22-82 by R. G. Hibberd. Price £2:60.

Cetestion G12M 8 or 15 ohm £12.00 TT/KB Studio 60M cassette £29.32
Cetestion G12H 8 or 15 ohm £15.00 ITT/KB Studio 73 stereo cassette £44-00 HOW TO GET THE BEST OUT OF
Cetestion G15C 8 or 15 ohm £24.00 Koyo KTR1664 8 waveband £40:00 YOUR TAPE RECORDER by P. ). Guy.
Cetestion G18C B or 15 ohm £33.00 Koyo KTR1770 11 waveband £56-50 Price £1-60,

b "JJ“’.‘Z,‘:?,,SC':;';’"S“C o = 50 PHOTOELECTRIC CIRCUITS AND
Car Stereo speakers—ask for leaflet. Prices inchude VAT SYSTEMS by P.S. Smith. Price £1:35.

Carriage and insurance 75p. FREE with each radio— COLOUR TY WITH PARTICULAR REF.
SPEAKER KITS world radio stations book. I’OIOPAL SYSTEM by G. N. Patchett. Price
Wharfedale Unit 3 £8-25 :
Wharfedale Unit 4 £14-50 GETTING STARTED WITH TRANSIS-
Wharledaie Unit 5 21.0 PA/DISCO AMPLIFIERS TORS by L. E. Garner. Price £1.30,
Rchard Aan Tiexit 3 (carr. and Ins. £1) TRANSISTOR AUDIO AND RADIO
Richard Allan Triple Assem. £16-20  Baker 100W £48-00 CIRCUITS by Mullard. Price £1.90.
Richard Allan s:;ser Triple £19-36  Linear 30/40 £25-00 FOUNDATIONS OF WIRELESS AND
Goodmans D) £3:-58  Linear 40/60 £30-00 ELECTRONICS by M. G. Scroggie. Price
Fane Mode One £9-00  Linear 80/100 £55-00 £2.00,

THE RADIO AMATEUR'S HAND‘BOOK
1973 by A.R.R.L, Price £2.95,

BEGINNER'S GUIDE TO PRACTICAL
ELECTRONICS by R, H. Warring. Price
£1.60,

ELECTRONIC ORGAN SERVICING
GUIDE by R. G. Middleton. Price £2:40.

*ALL PRICES INCLUDE POSTAGE*

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 4185
Closed Ssturday | p.m.
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FREE with speaker orders over £7

“‘Hl Fl Loudspeaker Enclosures’’ book. All units guaranteed
new and perfect. Prompt despatch.

Carrlage and Insurance 35p per speaker (tweeters and
crossovers 20p). ALL PRICES QUOTED INCLUDE VAT.

WILMSLOW AUDIO (pept. PE)

Loudspeakers: Swan Works, Bank Square, Wiimslow, Cheshire,
SK9 1HF. Radios, etc.: 10 Swan Street, Wiimslow, Cheshire, SK9 1HF.
Telephone: Wllmslow 29599.




COMPREHENSIVE HOME CONSTRUCTOR KITS

asspeciFiep INTHEP.E. RONDO

COMPLETE QUADRAPHONIC HI-FI SYSTEM

CBS SQ" MATRJ,% CBDSEEODER com»;ms £8.oo INC. :Bc:s;:::z! see Tt Vag';l'
PREAMPLIFIER BOARD comrere £3 00  POSTFREE + VAT, 30p
MQEIZILXS é'c/)&%%ﬂ comre £ 8 50  posSTFREE + VAT, 85p
POWER AMP. BOARD & HEATSINK " £ 50 post act - var 75,
POWER SUPPLY BOARD COMPLETE £5.00 rosTrrREE+ VAT 50p
MAIN SMOOTHING CAPACITORS 0.75 rostrree+varT 7p
MAINS TRANSFORMER ot £8.25  POSTFREE+ VAT 62p
CHASSIS—PUNCHED & DRILLED cowerere £ 25 POST FREE + VAT 22p
WOODEN CASE £1.75  POSTFREE+VAT. 17p
HARDWARE PACK £2.00  POSTFREE+V.AT. 20p
CONTROL SECTION FACIA £3.50 POSTFREE+VAT. 35p
THE COMPLETE P.E. RONDO SYSTEM IS AVAILABLE AS PUBLISHED
PLEASE SEND ME: PLEASE TICK BOX
: CBS SQ DECODER ]
‘ ! PREAMPLIFIER BOARD (] OE
MASTER VOLUME BOARD O]
POWER AMP. BOARDS % ENCLOSED
POWER SUPPLY BOARD
ELECTRONICS SMOOTHING CAPACITORS % £
MAINS TRANSFORMER
SPENCER HOUSE CHASSIS O] CHEQUE
BRETTENHAM ROAD WOODEN CASE E P.0.
HARDWARE PACK MONEY ORDER
EDMONTON CONTROL FACIA ]
‘LONDON' N.‘s BLOCK CAPITALS PLEASE
Telephone NAME
01-807 5544 ADDRESS
TRADE ENQUIRIES WELCOME YR

Practical Electronics December 1973 1039



VALVE MAIL ORDER CO.
16a WELLFIELD ROAD, LONDON SWié 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage |p per transistor, over ten post free
INTEGRATED CIRCUITS 5p + Ip each added
£p £p £p 8
IN21 0‘27 AFZ12  1.50 | BYZ10 0-45 | OAZ209 0-40 | 253170 0-10
IN93 0-85 | ABY26  0-25 | BYZ11l  0.40 | 0AZ210 0-40 | zg27] 018
INS5 0-88 | ABY27  0-30 | BYZ12 0-40 | 0AZ211 0-40 | zT3) 0-35
IN253  0-50 | ABY28  0-26 | BYZ13 0.36 | 0AZ222 048 | Z7T43 0-25
IN256 0-50 | ABY29  0-30 | BYZ)5 1.85 | OAZ223 045 | ZTX107 0-i%
ING46 0-26 | ABY36 085 | BYZ16 0-60 | OAZ224 0-48 | 27X 108 0-10
IN726A 0.20 | ABY50  0-20 | BYZBBC3V3 0AZ241 088 | ZTX300 0-14
IN914 0-05 | ABY31  0-40 0-10 [ 0AZ242 0-28 | ZTX 304 0-24
IN4007 012 | ABY53  0-20 | BZY88C3V3 0AZ244 088 | ZTX500 0-18
18118 0-16 | A8Ys5  0-20 0-10 | OAZ246 0-28 | 2TX503 0-18
18131 013 | A8Y62  0-25 | C111 0-55 | 0AZ290 0-38 | ZTX531 0-25
8202 0.8 | ABY66  0-33 | CKB1/05 0-80 { OC16  0-86
18571 0.40 | ABZ21 100 | CK31/40 0-45 | OCI6T  ¢-38 | INTEGRATED
23361  oeb | ASZ23 075 [ Cs4B'  2.60 | OC19°  0-80 | CIRCU!
56414 030 (AULOL 150 |CSl0B  giafoczo 188 | .
36417 05 | AUY1o 100 | DDO0 .15 [ OC22 1.0 | 7400 ois0
oNio4 082 | BCLOT 012 Dboos 018 0Cz3 L8 | 740 0,20
e nest OAB|BCi0s  01s |DDos: o040 | oGz oo |7403 om0
SPEAKER BARGAINS N 2 GOODMANS 6}in 8 chm Dual ; égggg 301 BC113 016 | DD00s  0-38 | 0C26 ggg ;:g; o.'.g
EMI 13in X 8in 3, 8 or 15 ohm cone . 4 A BC115 020 | GD3 0-38 | 0C28 3 d
Plain 2:05 FANE, 7in X 4in, 3 or 8 obm ;28 zg;ggA g}g BC116  0-80 | GD4 010 | 0C29 068 | 7406 0-40
With Co-Axial Tweeter 2-20 8in Dual cone 8 olrlm Lss ‘szg o40 | BC116a 028 | GDs 0-88 | 0C30 o-40 | 7407 0-40
Twin Tweeter 355 CELESTION 8in, 15 oh:n q -2N1091 088 1 Be118 015 | GDs 0.25 | 0C35 0-55 | 7408 0-26
Type 350, 8 ohm, 20W 8:00 ADASTRA 10in, 8 or 15 ohm, 875 2N1131 025 | BC121 0-20 | GD12 0.10 | 0C36 0-85 | 7409 g.a;o
8}in, 8 ohm, 10W 290 10W, . 5 2Nils2 085 | BCl22 020 | GET102 .80 | OC41 -85 | 7410 -2
8in, 8 ohm, 10W 375 BAKER GROUP 25 12in, 8 or éNlSO? 0.18 | BC125 088 | GET103 0-40 | OC42 0-40 | 7411 023
12in, 8 ohm, 20W 5-50 15 ohm, 25W R.OR N190s  0.18 | BC126 0685 | GET113 0.3 | 0C43 0-70 7113 o.g’o
8in x 5in, C/Mag. 5W 1.20 . i IN1304 082 |BCI40 085 | GET114 0.80 [ 0C44 .18 | 741 o
8in X 5in, Dual cone 8 ohm, 5in, 8 ohm, 5W C/Mag. s 082 | BC147 012 | GET115 078 | 0C4aM 017 | 7416 ogg
Tow 245 24in, 8 ohm or 64 ohm 2N130s 088 | BC148 010 | GET1l6 .86 | OC45 013 | 7417 o8
ELAC 8in 8 ohm Dual cone  £:10 P. & NI 0.8 | BCI49 012 | GET120 0-50 | 0C4oM  0.18 g5 iy
2N1308 028 | BCIo7  0-14 | GET&72 0-30 | 0Cs6 o087 | 7422 %40
TWEETER AND CROSSOVER Dome Tweeter 8 ohm, 30W ON2147 0-75 | BC138 012 | GET875 0-40 | OC57 0-60 | 7422 i
EMI 3iin, 3 or 8 ohm C/Mag. 1-00 Crossovers CN23 (3 ohm), CN28 SN148 0-60 | BC160 088 | GET880 0.55 | OC38 0-80 e F44)
Cone Tweeter 8 or 15 ohm, 10W 1.80 (8 ochm), CN216 (16 ohm) JN2160 0-8L | BC169 0-14 | GET881 0-25 C59 0-80 5 ies
Cone Tweeter 8 ohm, 3 1-00 P.& P. SN2218 0.3 | BCY31 045 [ GETss2 -85 | OCe6 0-50 | 7425 %80
Horn Tweeter 8 ohm, 20W 3-50 9N2219 026 [ BCY32 085 | GETS8; 0-85| OC70  0-18 | 7437 087
- 5 JN23694 016 | BCY33 0-38 [ GEX44 0-08 | OCT! 016 | 743% B
KIT FORM CABINETS, TEAK 13in X 8in cutout ) 3N2444 199 | BCYS1 045 | GEX45/1 0-45 | OCT2 025 | 745 o
VENREER. 12in X 12in X 6in with 8in, 18in X 1lin X 9in with 13in x 5N2613  0-28 | BCY38 0556 | GEX941 0-45 | 0C73 0-50 7: é 0-!8
8in x 5in or 6}in and 3tin 8in cutout for EMT 350 425 SN2646  0.50 | BCY39 1.0 | GJ3M 0-50 | OC74 0-30 ;420 g 20
cutout EIE]FLlcach OIS 2N2904 020 | BCY40 080 | GJaM 088 | OCT5  0-80 ) 440 - 080
17in X 10in X 6in with 8in or 9N2904A 0-25 | BCY42  0-30 | GJ5M 0-25 | 0C76 0-80 S 088
e 7 2Nzos 080 | BCY7 08| Gi7M 080 0cTr 088 |8 O3
MICROPHONES ) : 'S | BCY?1 O 01005 O . d
CM20 Crystal Hand CONDENSER MIKE 600 obm, T O |Bczio 060 | 1s100A 0] 078 080 421 >0
CM70 Planet stick metal, uni-dir 2N29%5  0-15 | BCZ11 085 | MAT100 020 | OC81 ~ 0-28 | 7% g0
switch crystal Caasette 8tick Mlkq wlth‘l.%‘ 5N2928 .10 | BDI21 1.00 { MAT101 0-25 | OCS1D 0-28 260 %0
DM160 Dynamic uni-dir, ball Control onfoff awitch (2+5 ON3054 0-45 | BD123 100 [ MATI20 0.20 | OC81M  0-20 U Oiss
metal and 3-5mm J/Ply) 2N3055 048 | BD124  0-80 | MAT121 0-26 | OCS8IDM 018 | 7470 083
UD130 50K /600 ohm, uni-dir, 5N3702 011 | BDY1l 146 [ MJE520 0-85 | OC812 0-48 s 044
ball metal 2N3705 012 | BF115  0-22 | MJE2955 1.10 [ 0C82  0-28 | 7474 0-48
T 2N3706 011 BFII; g-gg MJE3055 o-":g ggggb g~§g 7475 0-59
@ IRONS apare » ete. . .18 | BF16’ R NKT128 0 & 9
NTEX N0 15w X25 25W (low leakage) INg70s o0 |BF173 085 | NKT129 080 | OC84 085 gl
8SK1 Kit (15 watt iron, 2 P.& P JN3710 0.11 | BF181 0-88 | NKT211 0.25 | OC114 0-38 sy 087
2N3711 011 | BF184  0-22 | NKT213 0.95 | OC122  1.00 | 7002 1-20
CARTRIDGES BSR 8C5M Stereo ceramic 2N3g19 0-35 | BF185  0-22 | NKT214 0-24 | 0C123 110 | o8 1.00
8X5H Stereo crystal 2N5027 0-58 | BF194 0-13 | NKT216 0.40 | OC139 0-40 7486 0.50
ACOS GP91/28C or GP91/38C 8X5M Stereo crystal aN5088 0-88 | BF195  0-13 | NKT217 0.46 | OC140  0-85 590 s
Stereo comp. X5H Mono/stereo 28301  0-69 | BF196 016 | NKT218 1.13 | OCl41  0-80 | 0%, 78
GP93/1 Btereo crystal X5M Monofatereo 28304  1.15 | BF197 018 | NKT219 0.38 | OC169  0-20 | 7905 0-78
GPB4/1 Btereo crystal GOLDRING G800 28501  0-87 | BFB61 025 | NKT222 0-80 | OC170 0.2 | T90% 0-75
GP95/1 G850 28703 1.00 | BFS98  0-28 | NKT224 028 | OC171  0-30 | 7433 o8
GOLDRING G800/G850 . AA120 0-20 | BFX12 0-20 | NKT251 0-24 | 0C200 0-55 7495 085
P.& P. 0:0b AAZ12 075 | BFX13 028 | NKT271 0-20 | OC201 080 | 7480 o0
SONOTONE 9THAC Stereo STYLI FOR ABOVE AAZ13  0-10 | BFX29  0-28 | NKTo72 0-20 | 0C202  0-80 1497 32
ceramic, diam. Sappbire 85p D. Diamond  1-28 AC107 0-85 | BFX30 028 | NKT273 0-20 0q203 0-55 74100 216
19-T1 8tereo cryatal AC126 0-26 ggigg ggso gk;g;é ggg g(é%gg (l)gg 74107 051
g " il 3 .
BATTERY ELIMINATORS socket) 6,75 or 9 d.c. output ACl R0 | BFXs4 o025 | Nirars o8| OC206 110 gl G
240V input 6, 7-5 or 9 300mA  2-20 at 300mA P10 AC187 020 | BFX85 0-28 | NKT278 0-25 | OC207 1.00 s 1.00
12V d.c. input (fits in car lighter P.& P. AC188  0.20 | BFX86 0-25 | NKT301 0-85 | OC460  0-20 gt Lo
ACY17 0-85 { BFX87 028 | NKT304 0.75 | 0C470 0-30 74121 0-57
TAPES S8tnd. LP DP 7in 86p 95p ACY18 027 | BFX88 022 | NKT403 0.70 | OCP71  1.00 o R
sin 46p 56p 70p  P.&P.1-3each ACY1s 027 | BFY10 100 | NKT404 0-60 | ORPi2 0-55 | 79755 004
5%in 85p 85p 95p 4 or more lot ACY20 .28 | BFY1l 185 | NXT678 0:30 | ORPGO  0-45 | 70 27 100
i ACY21  0-28 gg}g g-f: NKT713 g-:g gllgl;ﬁl g~:g 74145 144
Cassette Head Cleaner H 2 NKT773 0 3 2 #
LOW IOISEI(_::”E 6—1% 11-20 Pf‘& P.1-5 each ﬁgggg gég BFY19 085 | NKT777 0-88 | BAC40 0-26 ;:}‘_’? %:2
30p 6-10 1ot ACY28 0-25 | BFY24 045 | 0788 0-38 | SFT308  0.88 7“;4 .30
45p 43p 40p 11-20 post free ACY39 -85 | BFY44 1.00 [ 0Asg 0.]¢ | 8T722 0-88 74155 118
€120 55p 52p 50p ACY40 098 | BEY30 020 | 0aq7  0-08 | 8I7231 068 | 74150 118
1 il o mvh am QM e emin W
CASES for 7in Reels .32 | B. P 3 0A71 0- 1 2
Bir Reely " URARY ! OASSETTE CASES - A O |BFYss 017 |03 015 |SX6s> 086 | 74170 288
5%in Reels 082 P. & P. 1-3 each bp; 4 or more 0-20 AD149 0-50 | BFY64 045 | 0A74 0-15 | 8X640 076 | 74174 1-80
ER AD161  0-39 gg}}fgg g-zﬁo 0A79 o'ioo gﬁ:; g~zg 74175 128
SPECIAL OFF AD162  0-89 -50 | 081 0. 80 | 74176 144
g{npeAggi?isnsgol%ilEsRef. 23 1-80 BUSH 8tereo 8ystem with independ- AF106 0-30 | B8X60 088 | 0a8> 015 BX(N? 0-88 74190 2.80
Recording Tape 8plicer, Ref. 20 1:15 ent Volume, Bass and Treble controls AF114 0-26 | BEX76  0:18 | 0A86 015 | 8X645 P 0-88 ] S50
Cassette Tape, Editing, Ref. 24 1-40 on each 8peaker for optimum repro- AF115 026 | B8Y26 018 | 090 0-07 | V15/30 o 0-75 b
Casaette Salvage Kit, Ref. 29 0-40 duction. Using Garrard 2025TC Auto AF118 0.25 | BSY27 018 | ga0) 0-07 | V30/201P 075 | 741982 2
12's Cassette Case, Ref. 34 1.00 Change Deck in deluxe teak plinth AF117 0-20 | B8Y51 080 | 0A95 0.07 | V60/201 0-50 | 74193 280
Stylus Balance, Ref. 324 1.15 and_cover. Today's Value £49:50. AF118  0-50 | BSY05A 012 1 04200  0.08 | VB0/201P 075 | o 19, 1.72
Sp’;rn Level, Ref, 46 0-50  OUR PRICE #27.50 + £1-50 P. & P. AF1lo 00 [ BSY95 012 | 0a202 010 [ XALO1 010 | 4 c
Hi-Fi Stereo Teat Cassette 1-90 12 months' Guarantee by the Maker. AF124  0-30 | BT102/500R 0A210 0.5 | XA102 018 5 158
Groove-Kleen Record Cleaner  1-80 THIS I8 A BARGAIN NOT TO AF125 0-80 075 | 0A211 0-30 | XAI51  0-16 | 741
o P.&P. 010 BE MISSED! AF126  0-80 | BTY42 082 | 0AZ200 0.50 | XA252  0-15 | 74197 1-58
- AF127  0-80 | BTY79/100R | 04Z201 o045 | XA181  0-85 | 74108 3.1
. ' 2 0 Al62 25 .
Send 25p for COMPLETE CATALOGUE, refundable upon 8rst order. :g}gg g:g BTY79/400R g:;:ga ::: iBlgl gfa 74199 2.88
ALL OUR MERCHANDISE I8 FULLY GUARANTEED AF170 0.8 K100 })ig 0AZ204 048 | XB102 0.0 | Plugin sockets
AFIS0 088 | BYlzs 0.4 | 0AZ205 0.45 | XB103  0-85 Taon protile
- - AF186  0.40 | BY127 015 | 0AZ206 0-45 ' XBI113 0-80 P o1
AFY19 113  BYI182 085 | 0AZ207 0-46 | XB121 0-48 | 16 pin DIL
Iv AFZ11 116 | BY213 0-25 | 0AZ208 0-40 | ZR24 0-63 0-17
3 d t t PE 12 Open daily to callers : Mon.-Fri. 9 a.m.-5 p.m.
| epartimen Vaives, Tubes and Transistors « Closed Sat. | p.m.-3 p.m.
Mall o erD P I Terms C.W.O. only « Tel. 01-677 2424-7
PO.Box 470, Manchester M60 4BU. All orders subject to V.A.T. at 109 rate. This must be added to

the total order including postage.
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RAYMER ELECTRONICS

MIGROCHIP SERIES
HIGH FIDELITY
MODULES

Advanced integrated Hi-Fi Amplifier

only requires connection to mains

speaker and input.

Specifications: load imp 4-16 ohm,

Output: 5 watts.

Frequency response 20Hz to 35kHz
+3dB

Total distortion less than 1%.

I/P Imp 100k ohm Nom.

£6-30. Post free.

Size: 140 x 80 x 45mm.

MIGROCHIP I.G.

5 watts RMS

A general purpose Audio i.c. for the
constructor capable of 5 watts RMS
O/P at less than 1% total distortion,
forms an ideal basis for an excellent
Hi-Fi system.

Free Data I.C. £1-50.

Data, Printed Circuit Board, 75p. Post
paid.

This amplifier forms an ideal basis for the
construction of an advanced stereo system at
minimum cost with complete ease of assembly.
Designed for use with magnetic preamp inputs
and main amplifiers on same PCB.
Specifications:
Power O/P 5W RMS per
taneously).
Total distortion less than 1%.
Active tone controls.
Bass +10dB, Treble +12dB @ 100Hz-10kHz.
Freq. response 20Hz to 35kHz +3dB.
Sensitivity for full O/P 35mV (Ceramic), 3mV
(Magnetic).

Input impedance 60K and 200K Ohms.
Load impedance 8-16 ohms.
Operating Voltage 18-28 Volts D.C.

£16-50. Post free.
Power Supply Extra (RE 30 psu)

channel (simul-

COMPLETE QUADRAPHONIC

AMPLIFIER KIT: RE 4K

amplifier. All modules built and tested.
Specifications:

fier giving 40 watts total peak power.

mum of cost.

A Hi-Fi kit comprising CBS SQ decoder, preamplifier and four channel main

Similar to the Quadrix system (see below) but with four channel main ampli-

This is an opportunity to experience quadraphonic sound at the very mini-

(Power Amp oniy shown

£39-00. Post
Power Supply Extra (RE 35 psu)

free

POWER SUPPLIES RE 30 PSU
Input 240V AC
O/P 26V DC of 0-6 Amps
£3-60. Post free :

RE 35 PSU

Input 240V AC

O/P 26V DC of 1-2 Amps
£4-60. Post free

RE QUADRIX

than 20 Watts total peak power.

Specifications:

This is a high quality CBS specification SQ decoder with Hi-Fi stereo amplifier.
Designed to allow the conversion of any stereo system to full quadraphonic perfor-
mance with minimum cost. Extiaordinary new presence and reality of sound. More

Decoder

I/P impedance 40K ohms
O/P impedence <300 ohms
Nominal I/P 100mV RMS
Front separation > 60dB

Rear separation >20dB

Amplifier

Power O/P 5W RMS per channel (simultaneously)
Distortion at full O/P less than 1%

Sensitivity for full O/P 100mV

Active tone control Bass +10bB, Treble +12dB @ 100Hz-10kHz

Load impedance 8-16 ohms

£49:00. Post free

speclal aﬁer SQ records (full quadraphonic sound) available direct. Comprehensive list free on request.

GUARANTEE

FOR A PERIOD OF 12 MONTHS

TO US FOR REPAIR.

FREE OF CHARGE IF PURCHASED DIRECT AND REFUNDED

ALL PRODUCTS ARE GUARANTEED AGAINST FAILURE ~ADPRESS o

AND WILL BE SERVICED

(0223) 54414.

PLEASE SEND, ... Bl v - rsermermars

(enclose PO/cheque/M.O.) ...
RAYMER ELECTRONICS LTD.,

Stanley Road, Cambridge CBS 8LB, England.
Reg. No. 1021205

PLEASE ADD
10% FOR V.A.T.
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e ELECTROVALU

DEPENDABLE SERVICE Electronic Component

Everything brand new and to makers’

specifications. S pe C i Qa I i S t S

o,
TRANSISTORS BY SIEMENS ELECTROLYTIC CAPACITORS axiaL Leao L R =S
Rated voltage: 3V 6:3V 10V 16V 25V 40V 6&3V. |00V 250V up to O-tuF: 100V, 0-1uF and
Capacity uF above,
AND NEWMARKET 0-47 e 19p 7p 0-0l; 0-012; 0-015; 0-018; 0-022;
1-0 — = = — — 10p — 7p 0-027; 0-033; 0:047; 0-056; 4p each.
B 22 — — = = ip — ip  8p 0:068; 0:082; 0-1; 0-12; 0-15; 4p
2N 3055 npn silicon power 60p 47 A = = 10p — 7Ip B8p Tp each. 0-18; 0-22; S5p each. 0-27;
ACIS3K pnp germanium low power 32p {g = = & = e ‘;P :;P g" O'gg:IGL °'|39F7II;~ 0'4P7 8p. °'g5 10p.
. e P p — [] P P 0- Ip., lul p. Prices subject to
ACI76K npn germanium low power 32p 47 P — 8p 8 8 T7p 9p I12p amendment by the manufacturer.
ADI6!1 npn germanium medium power 41p 100 8p 7p T7p ;p ;p 9p II“;D ;99
. di 40 220 7p 8p 8p P p (0p p 27p Minitron Digital Counter
ADI62 pnp germanium medium power D 470 8p 9 9 10p I12p 17p 24p 43p Type 3015F. Seven Filament seg-
AF139 pnp germanium UHF 49p 1,000 lop 12p gp l);n 0p 24p 40p — ment indicators to make 0-9 +
2,200 14p 17p ] P 36p 40p — decimal int. Co tible with
NPN: BCI07 I3p, BCI08 12p, BCIQ9 13p, BCI67 4,700 25p 28p 37p 4lp 54p — — — sg:r::':rd pﬁ,';';c modtwepsa, ' nett £2,
Iip, BC168 10p, BCI69 llp, 10,000 4p 43p — — — @ — - Decoder driver type FLL 121T nett
Prices subject to amendment by the manufacturer. £1-36. DIL socket, nett £2.

PNP: BC177 21p, BCI78 19p,BC179 21p, BC257 12p,

RESISTORS — 109, 5%, 2%/

Standard groupings available.

Code Power Tolerance Range Values ito9 10 to 99 )IOO up
i availabl note below,

BDI135 npn med!um power 37p c 1120w 5%, 82 0-220K - EIIIZ e é (see no 5 .

BD136 pnp medium power 38p C Hisw 5% 4-7 1-470K E24 1 09 0.75 nett
C ”;\x g:éo :;2—:8“ Q El2 1 09 0-75 nett
C g - o E24 2 1 0-95 nett

DIODES ¢ ] 5% 470-10M El2 25 2 1.6 nete

OA90, OASI, OA95, 6p each; OA200, 9p; OA202, MO 12w 2% on-iMg E24 4 3 2 nett

10p WwWw Iw 10% + 1/200  0-:220-3-90 El2 7 7 6

. Ww 3w 5:/° 10-10KQ El2 7 7 6
Other semiconductors: ACI28, 17p; AFI17, 31p; ww A 5% - ! n—'.OKn En ? ° 8
a " q Codes: C = carbon film, high stability, low noise.
BFY51, 19p. Full lists and technical data will be MO = metal oxide, Electrosil TRS, ultra low noise. o o in pence each for quan-
found in Catalogue No. 6. See also amendments list. WW = wire wound, Plessey. ti't'i:o.l.o:'thel ‘."’“. ohmic value and

Values: A A
i T mixed values,

El12 denotes series: 10, 12, IS, 18, 22, 27, 33, 39, 47, 56, 68, 82 power rating. NO

Send S.A.E, for latest supplement of additional and their decades. (|gn¢|)ro llract;o:l io"morn:”_r‘.;:vr:r;y on

lines and price amendments to our No. 6 E24 denotes series: as EI2 plus |1, 13, 16, 20, 24, 30, 36, 43, 5| total value of resis g

) 62. 75. 91 and their decades.

Catalogue
All grub screw fitting for #in
ZENER DIODES full range E24 values: 400mW: KNOBS shafts.  Black. For other types POTENT|0METERS
2:7V to 36V, l4p each; IW: 68V co 82V, 2ip each: —see Catalogue No. 6, p. 54. Rotary, carbon track,
1'5W: 47V to 75V, 48p each. Clip to increase F.14 (20mm) pack of 2, 32p; F.13 (26mm) pack of 2, double wipe
I'5W rating to 3 watts (rype 266F) 4p. 38p; F.12 (33mm) pack of 2, 40p; F.19 (20mm) pack SINGLE P20 lin. 1000 to

of 2, 32p; F.18(26mm) pack of 2, 38p; F.I17 (33mm) 5 R 8
pack of 2, 40p; KB.4 (20mm) pack of 4, 40p; K30/3 %%m‘:&'ﬁ;jﬁ%ﬁ%;z‘;&;j’

D'N PLUGS AND SOCKETS (17mm) aluminium, 24p each. to 22Mq, I2p; Dual gang
- lin. 47KQ to 2:2MQ, 42p;
< Dual log. 47KQ to 2:2M g, T7FE P20
42p; Log/antilog, 10K, 22K,
47K, IMQ only, 42p; Dual
antilog. 10K only, 42p. Any
type with 2A D.P. mains switch,
12p extra.
Only decades of 10, 22 and 47
available in ranges quoted, R0 T
DUAL CONCENTRIC DP20
in any combination of P20
values, 60p; with switch, 72p.
SLIDER
Lin. or fog. 10K to § meg. in all
popular values, each 26p.
Control knobs blk./white/red
yel./gr./blue/dk. grey/lt. grey,
FYPE OP20

p each.
CARBON SKELETON PRE-
SETS

by Hirshmann, 4A rating

2 way LS —socket 10p, plug 12p
3 way scr.—socket 10p, plug 12p
5 way scr.—socket Iip, plug 15p

TRANSISTOR ACCESSORIES
TO3 cover, Tp; Heat sinks 1°C/W, type 6WI.
undrifled, 60p.

SWITCHES

Small high quality, PR lin.
1000, 2200, 470q, IK, -

TRANSFORMERS—MAINS 160k, 230K 47K 11, M3,

T2 300124 plo 4 2 cags | 57 100 Ve or Gioan
1011 SPST MT103 50V/1A plus 4 taps €255 | poron :
toggle, 20p; 409 Hl:g; AMEA LB Aeln £3-50 :
DPDT toggle, 29p VI2A plus 4 taps £3-80 All items offered for sale in
{these are chrome 53;82 Ilgv/‘:‘zAv C21:0—2V El-lg D'SCOUNT accordance; with our stated
plated, 2:5A rating); 7201 sub-miniature DPDT +12v, : £1-6 terms of business, copy of which available on

250V a.c./2A, 48p. r
Not aliowed on nett price items. 10% on orders for
ROTARY SWITCHES BAXANDALL SPEAKER KIT T R ) SR e R,

Radiospares Miniature Maka-switch {(in assembly kit As designed by P. J. Baxandall and described noticeJRticesiquotediD OXNIONgincludelV AL

originally in** Wireless World.” Simple to as ble, Orders received from U.K. customers must be
form). Scc!‘- 48p. Wafers, MBB-2PSW, IPIIW: fanfastic:llly goodl reeseul&s and a grelmzremo:e;esr:ver. accompanied by an additional 10% of the nett value
BBMIPIZW. 2P6W, 3P4W, 4P3W, 6P2W, 32p cach. Carries 10 watts RMS. |5 ohms impedance. Size for V.AT.
18in x 12in x 10in. Complete kit, including pack- Overseas orders are exempt.
WAVECHANGE [ flat cabinet, £ 4+Q() Plus60p part cost of carr. | POSTAGE AND PACKING FREE
f A'iif,‘_g@ . SURCHARGE 10p on small mail orders under £2.
Sw‘TcHES [:BSEU:";’:_) Equaliser Assembly, £2. Overseag ordceos carriage avlmd insurance Eh;rg;aoat
I i . cost. U.S.A, STOMERS please contact ELEC -
\ Lo iop URBEELCE, (31 VALUE, AMERICA, P.O. BOX 27, Swarthmore,
1P12W, 2P6W, 3P4V, 413W, 24p each. Cabinet Kit (to Baxandall design), £10-45, PA 19081.
(Dept. PES2, 28 ST. JUDE'S ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
E L E CT R 0 A I_ U E Hours: 9--5.30. Sat. 1 p.m. Tel.: Egham 3603 Telex 264475
Eng. Reg. No. 1047769 Registered Office: 28 8t. Jude's Rd., Englefleld Green, Egham, Surrey TW20 OHB
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If youre stuck for original
Christmas presentsideas

e

AMTRON
offers you a choice of 200

Amtron produce a range of 200 L.F. Instruments; Amateur & Radio
electronic kits which provide something control transmitters and
of interest for both dabbler and receivers; Measuring Instruments; I.C.
expert. A few examples are: Power Digital Equipment etc. Complete
Supplies; Pre-amplifiers; blister packs contain full instructions

plus solder.

THE BIG NAME IN
ELECTRONICKITS

LT

WV ES

AMTRON U.K. LTD - 4 & 7 CASTLE STREET - HASTINGS - SUSSEX - TEL HASTINGS 2875
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Mic 11} Sound to Light Unit
Chassis Yersion

The audio drive voltage is derived directly from
the amplifier output or across the speaker load.
The unit converts the audio-frequency signals
into a three-coloured light display when used with
coloured flood lamps or similar; the colour depend-
ing on the frequency of the signal and the intensity
on the {oudness of the audio source.

Max. power I 'SkW per channel at 240V a.c.
Complete assembly built and tested. Size:
7in x 3in. Price £27-50,

%in x

MN3 3 Channel
1.C. Mixer
Kit

Three channel I.C. audio mixer kit MN3 is specially
designed for the home constructor or educational
project. Suitable for use in domestic audio, disco-
theque and simple p.a. applications. The MN3
mixer kit has the following features: Advanced
design using S ICs; Slider fader level controls
mounted directly to p.c. board; Full range Bass and
Treble controls; Uses top grade components with
fibreglass ready-drilled and tinned printed circuit
board and the unit may be operated from twin 9V
batteries (PP3) if required.

As optional extras, an attractive ready-punched
facia panel and ‘control knobs are available. The
unit is available as a ready built mixer with facia.
Size: 9.5in x 4-8in x |-5in (with facia).
Construction manual available separately at 25p.
Kit Price £11,

STL/1 Single
Channel
Sound to
Light Unit

Single channel ""Sound to Light” unit with 60mm
slider fader controls for audio trigger level and
background load dimmer.

This unit is switchable for response to High, Mid.
and Low frequency audio signals, selected by facia
control. A D.J). “pulse-flash” push button is fitted
for manual flashing of the lamp load together with
neon load indicator.

Maximum Load: | kW at 240V a.c.

Size: 8in x 3-6in x 3in. Price £14-30.

Practical Electronics
“Scorpio” Electronic
Ignition System Kit

This Capacitor-Discharge Electronic Ignition system
was described in the November and December
issues of Practical Electronics. It is suitable for
incorporating in any |12V ignition system in cars,
boats, go-karts, etc.

Case size: 7-25in x 4-5in x 2in approx.

Complete assembly and wiring manual 25p.

STL/3 Sound to Light Unit

The performance of this unit is similar to the Mk | 1|
chassis version above, but is provided with an
attractive black anodised facia panel and designsd
to mount directly into equipment desks or cabinets.
High, Mid. and Low frequency channel sensitivity
controls employ 60mm slider faders for present-
day attractive appearance and ease of use. Size:
Ilin x 8§in x 4in. Price £42-35,

AUDIO
EFFECTS

CREATE "PHASE"EF FECT ON YOUR RECORDS:
TAPES, ETC., UNIQUE CIRCUITRY ENABLES YOU
TO CREATE PHASE EFFECT AT THE TURN OF A
KNOB. OPERATES FROM 9V BATTERY (not
supplied). COMPLETE KIT OF COMPONENTS
WITH PRINTED CIRCUIT BOARD AND FULL
INSTRUCTIONS. KIT PRICE £2.86.

All prices quoted include postage and VAT.
5.A.E. for further details.

DABAR ELECTRONIC PRODUCTS
98 LICHFIELD STREET, WALSALL
STAEFS WSI 1UZ

(?}W{/
Q
—

o000

0@0 (Q
@88
00¢®

<>
hecome

1 @
o®

NS
a RADIO-AMATEUR

TRANSISTORS

ACI26 14p | AFI80

AC127  16p | AFIBI

ACI28  14p | AF239

ACI4IK 24p  BCIO7

ACI42K 24p | BCI08

ACi76 20p A BCI09

ACI87 18p |BCII3

= ACIS7K 24p | BCII4
ACI88K 24p | BCIIS

A ADI42  45p | BCHIG
: ADI49  45p | BCIIT
ADI6I  3dp | BEI2S

ADI62 4p | BCI142

AFI1S  21p | BC143

AFI16  21p | BC147

AFII7  21p | BCi48

AFI18  49p | BC149

AFI139  40p | BCI54

AFI78  45p | BCIS7

5% TOL,
-

all 1p each.

5W wire wound,

RESISTORS METAL FILM
W, tW, +W, El2 values to

IW to IOM EI2 values 3p
2W to I0OM EI2 values 4p each;

8p and 9p each. See Cat. for values.

45p  BCI58 14p | BFI80 32p | BFYS| 2lp
43p | BCIS9 14p | BFIBI 32p | 2N30S3 23p
44p | BCI177 20p | BFI184 lSp | 2N3054 57p
12p (BCIB3L 14p | BFIBS 35p | 2N305S 60p
10p | BCIB4L 12p | BFIBE 459 TiP29 66p
12p |BCI87 22p: BFiI9%4  15p | TIP30 75p
25p | BC294 16p | BFI9S 15p | TIS9I 48p
J0p | BC440 S0p | BFI9S 15p
20p Bg :Cp s:|37 15p
20p | BDI124 0p | BF200 I2p
e we e e RS
l4p 2 P P b
25p BDI39 63p|BE337  23p | PiEiEASC
25p | BDX32 £2-00 | BFT42 44p
13p | BFIIS 25p | BFT43 44p | OA9I Tp
I3p | BFI2] 35p | BFX84 40p | OA202 9p
13p | BFIS8 19p [ BFX88 30p | 'N4I148 4p
20p | BFIS7  20p | BFX89 67p | BYI27 1lp
14p | BFI79 39p | BFYSO 21p | IN4006 8p
POTENTIOMETERS-CARBON
TRACK
SK, 10K, 25K, SOK, 100K, 250K,
2y | 500K, IM.
Log or lin less switch lip
e ach Log or lin with switch 23p

Dual log less switch 250K,

a S00K, IM, 2M, only 39
10V wire wound | 5331 in fess switch 5K, 10K, °
25K, SOK, 100K, only I9%p
Dual log with switch 10K,
100K, 250K, SQOK, iM only 55p

learn how to become a radio-amateur

o in contact with the whole world. We give
3 skilled preparation for the G.P.O. licence
¥ r r 7 fr 1 1 r » Fr 7 ' 7 37 7 7 7 |

I fl'ee ! Brochure, without obligation to: '

= BRITISH NATIONAL RADIO & ELECTRONICS SGHI]I]L
P.0. BOX 156, JERSEY |

NAME :
. ADDRESS :

- EB 123 I

BLOCK CAPS please |}
----------------—--
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3ACK PLUGS AND SOCKETS

Standard insulated 11p; Standard screened 18p;
Stereo insulated 22p; Stereo screened 30p;
3-Smm insulated 8p; 3-Smm screened 12p;
Standard socket switched 17p; Stereo socket
switched 2ip; 3-Smm socket switched 6p;
Standard line socket 15p; Stereo line socket 22p;
3:Smm line socket 10p.

- PHONO-D.ILN. PLUGS AND SOCKETS
Phono plug insulated 7p; Phono ptug screened
Iip; Phono line so:ket screened I2p; Metal coax
plu; 8p; 2, 3, 5 pin 180", 240", D.LN. plugs 12p;

, 6, 7 pin pluls 15p; 2, 3 $ pin 180" line sockets
Ilp, 2, 3,5 pin 180" :hass-s sockets 7p.

CABLES AND
SCREENED WIRES

Min. mike cable single
Tp/metre; Min. twin
mike cable I lp/metre;
Pick up wire single
7p/metre; Pick up
wire twin |lp/metre;
Stereo screened twin
10p/metre; 4 core
individualty screened
l4p/metre; Speaker
wire twin coded 6p/
metre.

E. A. HALL (ELECTRONICS)

The Manse, Little Brington, Northampton NN7 4HX

Mail Order Only. C.W.O. Postage and packing 10p per order.

Catalogue 6p. Please add V.A.T. on total order incl. postage and packing.
Many other items in our catalogue.

Detailed
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NEW EDU-KIT MAJOR

COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

@ 4 Transistor Earpiece Radio ®7 Transistor Loud- @® 2 Transistor Regenera-
@ 8ignal Tracer speaker Radio MW/LW. tive Radlo
@ Signal Injector ®5 Transistor 8hort ® 3 Transistor Regenera-
@ Transistor Tester NPN Wave Radio tive Radio
= @ Electronic Metronome @® Audible Continuity
@ 4 Transistor Push Pull @ Electronic Noise Genera- Tester
Amplifier tor @ Bensitive Pre-Amplifier
@ 5 Transistor Push Pull @ Batteryless Crystal Radio. @ Parts price list and plans
TOTAL BUILDING CosTS Amplifter @ One Transistor Radio 40p (free with parts)
P.P. & INS. 44p Components include:
a (overseas P P @ 24 Resistors @ 21 Capacitors @ 10 Transistors @ 3}” Loud ker @ Mica Baseboard @ 3 12-way
£' 8 Connectors @ 2 Volume Controls @ 2 Slider Switches @ 1 Tuning Condenser @ 3 Knobs @ Ready
(4+10%, VAT 72p) ‘ 5P) Wound MW/LW/FW Coils @ Ferrite Rod @ 6} yards of wire @ 1 yard of sleeving, etc. @ Plans 50p.
T
| ROAMER
l ¢
MER TEN
ROA EVERYDAY WITH VHF
NINE SERIES INCLUDING
D) AIRCRAFT
4 WITH V.K.F. " | Build this exciting New series of deﬂgns 50 TRM%I::%%%
INCLUDING Evs 5 'Transistors and 2 diodes. MW/LW. WAVEBANDS,
AIRCRAFT 3 Powered by 4f volt Battery. Ferriterod MWl MW?, LW,
aerial, tuning condenser, volume control, and loud- SW1, Sw2, Sw3,
Nine Tran- speaker. Attractive case with red speaker grille. Size TRAWLER BAND,
eistors 9 - 9in X 5}in x 2%in approx. Parts price list and plans VHF AND LOCAL
Tunable wave- & 15p (FREE with parts). STATIONS. ALSO AIRCRAFT BAND
bands an TOTAL P.P. & INS. 30p Latest 47 2 watt Ferrite Magnet Loudspeaker.
Rosmer Ten. Built BUILDING 2'73 (OVERSEAS Builtinfersitelrotaerialj{on MW/ Ws )
in ferrite rod aerial for MW/LW. COSTS P.&P.£1'25 Retractable, chrome piated 7 section teleacopic
Retractabie chrome plated telescopic aerial for VHF (+10°% VAT 27p) ‘ ‘ ) aerial, can be angled and rotated for peak short wave
and 8W. Push Pull output using 600 mW transistors. EV§ Case and looks as above. and VHF listening. '}’l“5h‘dpltl” output ;‘llnllk G:)OmY:;
9 Transistors and 3 dlodes, tuning condenser with 6 Transistors and 3 diodes. Powered by 9 transistors. Car Aeniadan Ape rgct)n socke ’l'
VHF section, separate coll for aircraft, moving coil voit Battery. Ferrite rod 3" aerial, londapeaker, etc iransistorJinius) sdiodes g anrdlty e el o
loudspeaker, volume ON/OFF and wavechange. MW/LW coverage. Push Pull Output Parts price ;nth Y ne;:rtlon Separ: o el olr b prora nta;‘ls
Attractive all white case with red grille and carrying list and plans 15p (FREE with parts.) olumefon/off, wave ¢ 5"5}? "“l"‘ bolnek co "B
strap. Bize 9}in X 7in x 2}in approx. Parts price list TOTAL P.P. & INS. 30p gllr;C;l;e;?‘;ill black with silver blocking. Bize
] in i
and plans 30p (FREE with parte). BUILDING £3 6 (OVERSEAS Easy to follow instructions and diagrams. Parts price
TOTAL . P.P. & INS. 44p €OsTS G0, vamaoy P- & P.£1°25) list and plans 30p (FREE with parts).
BUILDING (OVERSEAS = & e TOTAL P.P. & INS. 52p
COSTS %, VAT 69p* P. & P. £1- ase and looks as above. .
(+10% op ) Ev 7 transistors and 3 diodes. 8ix wavebands. BUILDING g,OV&Ei:,SEAIS.as
MW/LW, Trawler Band, 8W1, SW2, 8W3, powered COSTS (+10% VAT 85p) T . £1-85)
by 9 volt Battery Push Pull Qutput. Telescopic Aerial
PocKET for Short Waves. 3° Loudspeaker. Parts price list
and easy build plans 20p. I'ree with parts.
TOTAL 0 P.P. & INS. 3lp ED“-
FIVE BUILDING (OVERSEAS
COSTS O onvarsom, P-&P.£1-85p) KIT

1 3 Tunable wavebande.
MW/LW and Trawler

.l e fo o @ ROAMER EIGHT Mk. |

diodes, supersensitive ferrite

Baild Radios,
Amplifiers, oto.’
from easy stag *

rod  serial, moving coil TotalBuilding Costs a
loudspeaker, attractive £2.28 Now WlT“ disgrams
Black and Gold Case. Bize
st lln 0 ek S5 ATz 8 ok con
P te
(FREE with parke). " P.P. & Ins. 26p TONE CONTROL

(Overseas P.P. £1.25) 7 TUNABLE WAVEBANDS

e e e

MW1, MW2, LW,
8WZ2,8W3 AND TRAWLER BAND, Built-in ferrite rod
TR A Nso NA aerial for MW and LW. Retractabie chrome plated tele-
acopic aerlal for short waves. Push-pull output using

FIVE 600mW transistors. Car aerial and tape record sockets.

‘ Five units
Belectivity switch. 8 transistors plus 3 diodes, Fine tone ; Components include: Tuning Condenser: 2 Volume
)

" including master unit
o construct.

moving coil speaker. _Air spaced ganged tuning con-
Wavebands, transistors denser. Volume/on/oﬂ,}umug, wave change and tone

b controle. Attractive caseinrich chestnut shade with gold
and epeaker as Pocket blocking. Bize 9in X Tin X 4in approx. Easy to follow

Controle: 2 8ilder 8witches: Fine tone 3" moving coil
fipeaker: Terminal Strip: Ferrite Rod Aerial: 2 Plugs
and Sockets: Battery Clips: 4 Tag Boards:

10 Transistors: 4 Diodes: Resistors: Capaciters :

ilding} Five. L Ci th : : i
Total BU“d";’g;c;’Its Rle‘;le s":);g:k"er “e(;‘:ill]e lzn;u?;‘clt‘z%rg :vx)&dlng{amm Parts price list and plans Three in Knobs. Units once constructed are
£2.5 P.&lns, Tuning Dial, ¢ P ith parts). detachable from Master Unit, enabling them to
26p Plans and parts price § TOTAL N P.P. & INS. 47p be stored for future use. Ideal for Schools, Educa-
(+10% VAT 25p} list 15p (FREE with § BUILDING (OVERSEAS tlon:l A&thornix,;u t.amd alll_tk:oae‘;ntleres',;gl’lr(\“;zgg
t8). . construction. rts price list and plans
(Overseas P, & P. £1°25) parts) ¢ COSTS (4 109 VAT 69p) P. & P. £1-85) with parts).

P.P. & INS. 33p

TOTAL
UILDING . (OVERSEAS
TRANS EIGHT s rransistors an 3 piopes — cosrs ™ £550 D

(+10% VAT 55p)
8 TUNABLE WAVEBANDS, MW, LW, 8W1, SW2, 8W3 AND TRAWLER
BAND, Bensitive ferrite rod aerial for MW, and L'W. Telescopic aerial for
short waves. 3in speaker. 8 improved type transistors plus 3 TR
diodes. Attractive case in black with red grille, dial and black - 3\
knobs with polished metal inserts.
8ize 9in X 5}in x 2}in approx. Push- e *Callers side sntzance “Lave,

pull output. Battery economiser by
awitch for extended battery life. TOTAL BUILDING COSTS < *Open 10-1, 2.30-4.30. Mon.-Fri. 9-12 Sat.

Ample power to drive a larger apeaker. Parts P.P. & INS. 33
price list and plans 25p (FREE with parts). £4 48 (OVERSEAS B F [ ] | R A E B N 0 B BN R 1 F_1 q
o vAT . & P, £1-25) To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD MK40 ISA
(+10% VA “‘” l Tel. 0234 52367 Reg. No. 788372
CASE AND LOOES AS TRANS EIGHT
ROAMER slx 8 TUNABLE WAVEBANDS: MW, LW, 8W1, 8Wg, .
TRAWLER BAND PLUS AN EXTRA MW BAN | enclose £ . for. -
POR EASIER TUNIRG OF LUXEMBOURG, ETC. Sensitive ferrite rod aerial and tele-
acoplc aerial for short waves. 3in speaker. 8stages-—
6 tranaistors and 2 diodes, etc. Attractive black TOTAL BUILDING COSTS Name ; . .-
case with red grille, dial and black knobs with P.P.&IN.3I
pollshed metal inserts. Bize 9in X 5}in X 2}in approx. b -3lp
Plans and parta price list 25p (FREE with parts). (OVERSEAS Address _ e ~

P.&P.£1-85) W
hboasswssrEasmEes

(+10% VAT 39p)
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THE DY ELECTRONICS KIT
FOR STUDENTS,TECHNICIANS AND HOBBYISTS

Now available from all leading electrical shops, the complete
D-I-Y printed circuit kit. Save time and money with this iatest
development by GSPK in the field of home electronics.

o 5

Printed Circuit

Kit contains six ? '
sheets of 6 x 4

copper laminate, . q
etchant, etching dish,

tweezers, etchant '
measure and retails at

£4.95 including VAT plus

postage and packaging -30p.

Circuit Kit in
conjunction with the GSPK
PCB Marking Pen specially
designed for drawing fine line
etchant resistant circuits on copper
laminate. Recommended retail price

We recommend
that you use the
Standard Printed

including VAT is £1.35% plus postage and packaging—15p.

The GSPK Signal Booster is designed to improve
car radio reception in towns and built-up areas.
It's also clatmed to eliminate any loss of signal
caused by rear mounted aertals with long leads.
The solid state unit is plugged into the aerial
lead and takes its power supply from the car
battery. Is manufactured in positive and
negative earth versions and costs £3.29
including VAT plus postage and packaging—15p.

QOur products are available from all leading electrical
stores or write direct to-

g (Sales) ILimited,

Hookstone Park, Harrogate, Yorkshire HG2 78U

A DEXTER

DIMMASWITGH

ALLOWS COMPLETE
&
LIGHTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete “ready
to install”” unit or “simple to assemble” kit. Two
models are available controlling up to 300W or
600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppfes-
sion 600 watt £3.62 Kit form £2.97

300 watt £2.97 Kit form £2.42
All plus 12p post and packing

Prices include VAT. Please send c.w.o. to:

DEXTER & COMPANY
1 ULVER HOUSE 15 SUPPLIED

TO H.M. GOVERNMENT

19 K'N G STREET OEPARTMENTS, HOSPITALS,
CHESTER CH1 ZAH LOCAL AUTHORITIES,
Tel: 0244-25883 €1c
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P.C.B.: For Mullard
Transistor Audio and
Radio Circuits Handbook

The following boards are now
available: Ist Edition: paper base
laminate. I10W H.Q. audio amp,
p- 102, 66p. 25W H.Q. audio amp,
p. 106, 70p. 10/25W H.Q. audio
pre-amp, p. 108, 73p.

2nd Edition: fibreglass laminate.
I0W Audio Amp, p. 122, 69p.
15/20W Audio Amp, p. 126, 73p.
25W Audio Amp, p. 128, T3p
(incorporates protection circuit,
p. 130).

Universal pre-amp, mono, p. 148,
78p. Universal pre-amp, stereo,
p. 148, £1-48.

No other circuits are available.
Price includes P. & P. but add VAT.

Remittance (not cash or stamps)
with order. Allow |4 days for
cheque clearance otherwise prompt
despatch subject to stocks.

All  boards are roller tinned,
drilled and have component ident.
printed on reverse.

BRIBOND PRINTED
CIRCUITS LIMITED
Regd. in England 593908

Terminus Road, Chichester
Sussex

-N-T-E-R-L-0-C-K-I-N-G
PLASTIC STORAGE DRAWERS
. WW%

i

|
Newest, neatest Tl & y
system ever 5 BIZES
devised for storing small ALL INTERLOCX
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
ID and 2D have removable space dividers.
Build up any size cabinet for wall, bench or
table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins < 2%ins x
2%ins). £1-40 DOZEN.

DOUBLE UNITS (2D) (Sins X 4}ins X
2}ins). £2-30 DOZEN.

TREBLE (3D) £2:50 for 8.

DOUBLE TREBLE 2drawers, in one outer
case (6D2), £3-60 for 8, EXTRA LARGE
SIZE (6D1) £3-40 for 8.

PLUS QUANTITY DISCOUNTS!
Orders £10 and over DEDUCT $9, in the £

Qrders £20 and over DEDUCT 74% in the £
Orders £50 and over DEDUCT 10% in the £

PACKING/POSTAGE/CARRIAGE: Add 35p
to all ordersunder £10. Orders£10and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
Please add 10% V.A.T. to total remittance

(Dept. PEI12)124 Cricklewood
FLABDLURNE 87oadway, London, N.W.2
T SUPPLES Tel. 0I-4£0 4844

Practical Electronics December 1973



BlI-PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS T0 THE WORLD

COMPLETE TELEPHONES

EX G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY £1.05

POST & PACKING 45p EACH

TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 27}p

POST & PACKING 164p

TESTED AND GUARANTEED PAKS

879 IN4007 Sil. Rec. diodes.
1,000 PIV | amp. plastic ssP
881 Reed Switches, |” long }°
10 dia. Highspeed P.O. type ssP

Bo® 200 Mixed Capacitors. Approx.
quantity, counted by weight
Post & packing 15p.

H4 250 Mixed Resistors. Approx.
quantity counted by weight
Post & packing |5p.

55p
55p

HT 40 :/;/;:es:z:nvill}’e:;nors‘Mnxed ssp
IR
I 20 oCROaR P S s5p
R | O, s
H35 100 Eo:\:é;ff;e::?hﬁi:’:‘af:ld ssp
H38 30 R00 sricon Pranar types 55D
b S s fiops BHC 945 O5P
R 20 SRS N INSS, ssp
il 2 BDIOLR, Sompimer s5p
UNMARKED UNTESTED PAKS
Bi 80 Germanium Transistors ssp

PNP, AF and RF

B6s |50 Germamum Diodes

Min. glass type

B8B83 2QQ Trans. manufacturers’ re-
jects all types NPN, PNP,
Sil. and Germ.

B84 |0 Silicon Diodes DO-7 glass
equiv, to OA200, OA202

S5p
S5p

55p

B 100 B Do sic e 55P

He 40 BILIGOE  ssp

HIS 30 Jep R e S5p

e 1S e red Clrcuss. Data  55P
supplied

HI7 20 ame. Siicon Sud Recei- ggp

o 20 BT Ty S 1 s
volts 3

HI4 18 Power Transisters TN, 55p

Can

MAKE A REV COUNTER

FOR YOUR CAR

The "TACHO BLOCK'. This
encapsulated block will turn
any 0-ImA meter into a
finear and accurate rev.
counter for any car with
normal coil ignition system.

£1°10 cacn

Co. Regr No. 820919
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BIF-PRE-PAK LTD

OVER

1,000,000

TRANSISTORS IN STOCK

We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
keen prices. Please send for free catalogue.

SILICON PLANAR PLASTIC TRANSISTORS

Unmarked, untested, factory clearance. A
random sampling showed these to be of
remarkably high quality.

Audio PNP, similar to ZTX500, 2N3702/3,
BCY70, etc.

Audio NPN, similar to ZTX300, 2N3708/9,
BC107/8/9, BC168/9, etc.

Please state Audio NPN or Audio PNP when
ordering.

ALL AT 500for £3-30, 1.000for £5-50, 10,000
for £44.

P&PIlp per1,000

OUR VERY POPULAR 4p TRANSISTORS

TYPE A" PNP Silicon Alloy, TO-5 can.

TYPE “B“ PNP Silicon, plastic encapsulation.

' PNP Germanium AF or RF

F" NPN Silicon plastic encapsulation.
YPE 'G'' NPN Silicon, similar ZTX300 range.

TYPE "H'"" PNP Silicon. similar ZTX500 range.

g5 11110

VARIOUS TYPES
P &P27ip

Our famous Pl Pak is still leading
in value for money

Full of Short Lead Semiconductors and
Electronic Components, approx. 170.
We guarantee at least 30 really high
quality factory marked Transistors
PNP
a host of Diodes and Recti-
fiers mounted on Printed
Circuit Panels. ldentifica-
tion Chart supplied to
give some information

on the Transistors.

and NPN, and

Pleas= ask for Pak P.L. Only 55p. 8
I1p P & P on this Pak.

A CROSS HATCH GENERATOR
FOR £3.85 11!

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives
X-hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability. This was a project in the
September 1972 edition of Television.

This complete kit of parts costs
£3-85, post paid.
A MUST for Colour T.V. Alignment.

Electronic Transistor lgnition
Now in kit form, we offer this “‘up-to-the-
minute'’ electronic ignition system. Simple
to make, full instructions supplied with these
outstanding features: Transistor and con-
ventionalswitchability,burglar prooflock-up
and automatic alarm, negative and positive
compatibility. This project was a ''star’”
feature in the September edition of
“’Electronics Today International’” magazine.
Qur kitis recommended by the ETI magazine.
Complete kit including P. & P. £7'92
Readybuilt& tested unit £3-02EXTRA

&

DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344

F R E E CATALOGUE

mmslsrons,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

PLASTIC POWER

TRANSISTORS
NOW IN TWO RANGES

These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
available in NPN ar PNP at the most shatter-
ingly low prices of all time. Ve have been
selling these successfully in quantity to all
parts of the world and we are proud to offer
zhem under our Tested and Guaranteed

ter
Range 1 VCE Hln 5 HFE Min. 15
12 3-25 26-50
40 watt np 10p 18p
90 watt 264p 24ip 22p
Range 2 VCE Hm 40 HFE Min. 40
=12 13-25 26-50
40 watt ))p 3ip 29p
90 watt 8ip déip kX

P
Complementary pairs matched for gain at
3 amps. 1lp extra per pair. Please state
NPN or PNP on order,

INTEGRATED CIRCUITS. We stock a
large range of 1.C s at very competitive prices
(from Iip each). These are all listed in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available.
This hnnst-cally detailed conversion cal-

culator carries thousands of classified
references between metric and British (and

S.A.) measurements of length, area,
volume, liquid measure, weights, etc.

Pocket S:xe. I5p, Wall Chart, 18p.

LOwW COST DUAL IN LINE I.C.
SOCKE
14 pin type at 164p each
16 pin type at 18p each

Now new low
profile type.

BOOKS

We have a large selection of Reference and
Technical Books in stock.
These are just two of our poputar lines:
B.P.l. Transistor Equivalents and
Substitutes:
This includes many thousands of British,
European and C.V, equivalents.
Th ffe Radio Valve & Transistor
Data Book 9th Edition: P & P 23{p.
Characteristics of 3,000 valves and tubes.
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.

Send for lists of publications.

N.B.—Books are void of V..

’Pleuse send me the FREE Bi-Pre-Pak Caotologue.

7Sp

NAME. ..

I ADDRESS

MINIMUM ORDER 55p. CASH WITH ORDER
PLEASE. Add |lp post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE.

BUY THESE GOODS WITH ACCESS

1047



D.C. Current 0 lmAl
100mA.
Resiastance:0/150 K ochms.
Decibels: -10 to +22dB.
8ize: 80 x 80 x 28mm.
Complete with test leads.
4895, Post 15p.

RUSBIAN 22 RANGE IULTIIETER
Model U437 10,000 O.P.V
A first class vereatile in-
instrument manutactured in
UB.8.R. to the highest
standards. Ranges: 2:5/10/
50/260/600/1,000V d.c.
10/560/260/600/1,000V
D.c. current lOOwA/l/lO/
100mA/1A. Resistance
0ohms/3/30/300K/3m Q.
Complete with  batteries,
test leads, instructions and B
sturdy steel carrying case.
OUR PRICE £4:85. Post 25p.

Model8-100TR MULTIMETER/TRANSISTOR

TESTER. 100,000 O.P.V.
mirror scalefoverload protec-
tion. 0/0-12/0- 6/3/12[30[120/
600V d.c. 0/6/30/120/600V a.c.
0/12/600uA [ 12/ 300mA {12
amp. d.c. 0/10 K/1 MEG/100
MEG. —20to +50dB. 0-01-2
MFD. Transistor tester
measures Alpha, beta and
Ico. Complete with batteries,
instructions and leads.
£14.95. Post 23p.

LB3 TRANSISTOR TESTER

Tests ICO and B.
Pupfnpn. Operates from
9V battery. Complete

with all instructions, ete.
£23.85. Post 20p.

LB4 TRANSISTOR TESTER

Tests PNP or NPN transistors,
Audio indication. Operates
on two 1:5V batteries.
C with allinstructions,

MODEL 500 30,000 O.P.V,
with  overload  protection
mirror scale 0/0-5/2- 5/20/25/
100/260/500/1,000V
0/2 5/10/‘).5/100/250/500/
1,000V a.c. 0/50A/5/60]
M)omA 12 amp. d.c.
0/60/K/6 Meg./60
£10-50. Post paid.
Leather case £1-75.

U4312 MULTIMETER

Extremely sturdy instrument |

for general electrical use §

6687 0.P.V

0/0 3/1+ 5/7 5/30/60/150/300/
800/800V d.c d 756m

0/0 3/1 5/7 5/30/60/160/800/

0/800[.AA/1 5/8/15/60/150
600MA/1-6/6 amp. d.c
0/1- 5/15/60/150/600MA/
1:5/6 amp. a.c. 0/2004)/3k/30kQ). Accuru:y
Knlfe edge pointer, mirror scale. Compiete
with sturdy metal carrying case, leads and
instructions. 29:75. Post 25p.

HIOKI MODEL 700X

100,000 O.P.V. Overload
protecuon Mirror scale.
0-3/0-6/1-2/1- a/8l6/12/30/60/
120/300/600/1,200V d.c

; 5/3/6/12/30/60/150/300/

00/1,200V a.c
16/30;4A/3/6/30/60/150/300mA
6/12 amp. d.c. 2K/200K/
2 Meg/20 Meg ohm —20 to
+63dB. #1495, Post 20p.

MODEL C-7080 EN
Glant 6in mirror acale.
20,000 O.P.V.
0/0-25/1/2-6/10/50{250/
1,000/5,000V d.c.0/2-5/10
/50/250{1,000/5,000V a.c.
0/5014A/1/10/100/500mA/
10 amp. d.c. 0/2K /200K /
20 meg.

—20 to +50dB.

313-05. Post 35p.

TME MODEL TW-50K 46 ranges,
mlrror acale, 50K/V d.c. 3K/V a.c. 7——
D.c.: Volts 0-123, 0°25, 143, 2°5

5, 10, 25, 50, 125, 250, 500, 1,000
A.c. Volta: 1-5, 3, 5, 10, 23, 50, 12.
250, 600, 1, 000V. D.c. Current:
25, 50uA, 24 J.'lu,uo 250, 500mA,
5,10 amp. Resistance: 101\ 100K,
1 MEG. 10 MEG g . Decibels: —20
to +81-54B. £8:50. Post 17p.

TE-85 VALVE VOLTMETER
28 ranges. D.c. volts

1'5-1,600Y a.c. volts
1-5-1,600V. Resistance
up to 1,000 megohms.
200/240Vr a.c. opera-
tion. Complete with
probe and instructions.
417-50. Post  30p.
Additional probes avail-
able: R.F. £2.12; H.V.
£22-50.

TE18A Transistorised
8ignal Generator. 5 ran- ¢
ges 400kHz—30MHz. An
inexpensive instrument,
for the handyman.
Operates on 9V battery.
Wide easy to read scale.
800kHz modulation.

5§ X 3#n x 3in.
Complete with instruc- &
tions and leads. #8-97. Post 25p.

| ALL PRICES ARE I

SUBJECT TO 10% VAT
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| MODEL TE15 GRID DIP
METER

ete.
24:50. Post 20p.

lEAE‘IODEN HM7?20B

Input impedmce 10M Q.

Ranges: 0/0-25/1/2:5/10/50/

250/1,000V d.c. 0/2-5/10/50] |

250/1,000V adc 0/20;4A/2 a/ i
c.

25/250MA

+62dB. Olnk/.)Ok/.‘)OOk/
5M0/500MQ. £14.95,
Post 30p.

KAMODEN 72,200
MULTITESTE

High sensitlvity tester.
200,000 o.p.v. Overload

protection. Mirror scale.
Ranges: 0/0-06/0-3/3/30/
120/600/1,200V d.c., 0/3/
12/60/300/11,200V  a.c.
0/6uA [1-2mA [ 120mA |
600mA /12A d.c. 0/12A
a.c. —20 to +63dB. 0/
2k 0 /200kQ /2M Q /200
MQ. 216-85. Post 30p.

370 WIR IULTIIETER
Fealures  a.c.
ranges. 20,000 O. P V.
0/0 5/2 i’ltlo ! 50 /250/ 500/
0/2 6/10/50/250/500/ 1,000V

0/50;4A/1/10/ 100mA /1/10

amp.
0/100mA/1/10 amp. &.C
0/ 5K /50K /500K / 5MEG/50MEG
—20 +62dB. #17:50. Post 25p.

KAMODEN HM-350 TRANSISTOR TESTER
ngh quality instrument

test Reverse Leak
current and D.C. current,
Amplification factor of
NPN, PNP, transistors,
diodes, BCR’s, ete. 4" X
43" clear scale meter.
QOperates from internal
batteries. Complete with
instructions, leads and
carrying handle. $12-50.
Post 30p.

Operates
Qascillator,
Meter
Detector. ,| &

Transistorised.
as Grid Dip,
Absorption  Wave
and  Oscillating

Frequency range 440kHz-
280MHz in 6 coils. 500uA
meter. 9V battery opera-
tion. B8ize 180mm X 80mm
X 40mm.

£15°00. Post 20p.

TME LAB TESTER
100,000 0.P.V.
6¢in scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 5/Volta.c.
D.c. volts: 0-5, 25,
10, 50, 260, 1,000V.
A.c. volta: 3, 10.

50, 250, 500, 1,000V. D.c. current: 10,
10044, 10, 100 500mA, 2-5, 10A. Resistance:
1K, 10K, IOOK 10 meg. 100 meg. Decibels:
~10 to +49dB Plaatic case with carrying

handle, size 7}inx6}inx3iin. 819-95.
P. & P. 26p.

240° Wide Angle Ima

Meters ‘

MWI-6 60mm square 1397 §

MW1-8 80mm aquare 4497

P. & P. 15p.

TE22 SINE SQUARE WAVE AUDIO
GENERATORS
8ine:  20cfs to

20c/s to 30 kefs.
Qutput  imped-
ance 5,000 ochma.
200/260V a.c.
Supplied brand
new and guaran-
teed with instruc-
tion manual and leads, 817-80. Carr. 37p.

ARF-300 AF/RF
SIGNAL GENERATOR
All translstorised, com-
pact, fully portable. AF
sine wave 18 Mz to 220
KHz. AF square wave
18 Hz to 100 KHz. Out-
put sine/square 10v.
P-P. RF 100 KHz to
200 MHz. Output 1v.
maximum. Operation
220/240v. AC. Complete
with instructlons and
leads. £29-85. Post 60p.

MODEL AT201

DECADE

ATTENUATOR

Frequency range

0-200kHz,

Attenun'.orO-llldB

0:1dB step. §
Impedance 600 -

ohms. Max. Input power 30dBm.

8ize 180mm X 90mm X 56mm,
#12-50. Post 37p.

BELCO APF-5A SOLID STATE SINE
UARE WAVE C.R. OSCILLATOR
8ine 18-200,000 Hx:
8quare  18-60,000
Hz, Output max.
+10dB (10 K ohms) @ %
Operation internal
batteries.  Attrac-
tive 2-tone case
7f#in x bin X 2in.
Price £17:50, Carr.
17p.

TE-40 HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
01/-003/-1/- 3/1/3/10/30/100/
300V. R.M.8. 4cps.-1-2 Mc/s.
Decibels —40 to +50dB.
Supplied brand new complete
with leads and instructions.
Operation 230V. a.c. 817-50,
Carr. 25p.

TME MODEL 117 F.E.T. ELECTRONIC
VOLTMETER
Battery-operated, 11
meg input. 26 ranges.
Large 43in mirror scale.
8ize 5}in X 4¢in X 2¢in.
D.c. volta 0-3-1,200V.
A.c. volts 3-300V R.M.8.
8-0-800v  P-P. D.c.
Current 0-12-12MA. Re-
sistance up to 2,000M ohm. Decibels —20 to
+51dB. Complete with leads/instructions.
£17:50, P. & P. 20p.

MODEL 449A IR
CIRCUIT TBA!IE—
TOR TESTE!

Checks true a c beta
infout. Checks Icbo.
Checks diodes in/out
Checks BCR, etc
Beta HI 10—500 Lo
2—50 Ibco 0-5000uA.
220/240V a.c. operation. £17:580. Post 25p.

EKAMODEN HMG-500 INSULATION RE-
SISTANCE TESTER
Range 0-1,000
Megohms, 500 Volt.
Battery operated.
‘Wide range clear
meter 43* X 4"
Coniplete with de-
luxe carrying case,
batteries, instructions.
£19-05. Post 30p.

MODEL U4811 SUB-STANDARD

MULTI-RANGE VOLT AMMETER
Sensitivity 330 ohms/
Volt a.c. and d.c. Accur-
acy 0-5% d.c. 1% a.c
Bcale length 165mm.
0/300/75044A/1-5/3/7-5/
lu/30/75/150/300[
750mA[1-5/3/7°5
d.c. 0/3/7- 5[16/30[75[150[
300/760mA /1-6/3/7
amp. a.c. 0/75/150/300/
750mV/1-5/3/7-5-156-30/
76/150/300/760V d.c. 0f
760mV/1-6/3/7-5/16/30/
75/150/300/750\’ a.c.

tic cut out.

test leads, manual and
249. Post 50p

i with

'.es'. certificates.

Practical Electronics

a.c. or
178-250V a.c. Output 120V
a.c. or 240V a.c. 200VA
rating. £11-87. Post 50p. {

P8.200 REGULATED P.8.U.
Bolid state. Variable output
5-20V d.c. up to 2 amp. [
Independent meters to |
monitor voltage and cur-
rent. Qutput 220/240V.
a.c. 8ize 7}in. X 5fin. X
3tin. £19-85. Post 25p.

P8.100B REGULATED

POWER SUPPLY

8olid state. Output 6, 9
or 12V d.c. up to 3
amps. Meter to monitor
current. Input 220240V
a.c. Bize 4in. X 3}in. X
6}in. £11-97. Post 25p.

MODEL TE-800. 30,000
Q.P.V. Mirror scale, overload
protection  0/0-6/3/16/60/300/
1,200V d.c.  0/6/30/120/600/
12 oV a.c. 0/30/;LA/6mA/
60mA/300mA/600mA /8K /
80K /800K /8, meg. ohm—20 to
+63dB_ £7-50. Post 15p.

MODEL TE-200. 20,000 O.P.V.
Mn'rm' scale, overload protec-
on., 0/5/25/126{1,000V d.c.
0/10150/250/1 000V a.c. 0/50uA/
250mA. 0/60K/6 meg 0.—20 to
+62dB. £4-95. Post 15p.

CI-5 PULSE OSCILLO-
SCOPE
For display of pulsed and
periodic waveforms in
electronic circuitaVERT.
AMP, Bandwidth 10MHz.
Sensitivity at 100kHz
RMS/mm. 0-1-25;
HOR. AMP. Bandwidth
500kHz., Sensitivity at
100kHz, V RMS8/mm.
0-3-25; Pre-set triggered sweep 1-3,000u8ec.;

Input

| tree running 20-200,00011z in nine ranges.
[ Calibrator pips.

220mm X 360mm X
430mm, 115-230V a.c. operation.
£89. Carr. paid.

TO-3 PORTABLE OSCILLOS! OPE

8in tube, Y anp. Sensitivity ~G
0-1V p-p/CM. Bandwidth
1-5cps-1-6MHz. Input
imp. 2 meg ( 26pF X amp.
sensitivity 0-9V. p-p/CM.
Bandwidth 1-5cps-800kHz.
Input imp. 2 meg ) 20pF.
Time base. 5 ranges 10cps-
300kHz. S8ynchronisation.
Internalfexternal. Iluminated scd
x 215mm X 330mm. Weight ]5Hh 220/
240V a.c. Supplied brand new with hand-
book. 252:50. Carr. 60p.

RUSSIAN CI-16 DOUBLE BEAM
OSCILLOSCOPE s

5MHz Pass Band. Sep-
arate Y1 and Y2
ampiifiers. Rectangular
5in X 4in C.R.T. Cali-
brated triggered sweep
from 0-2ujsec to 100
millj-sec per cm. Free
running time base 50
Hz-1MHz. Built-in
time base calibrator and

amplitude calibrator.
Supplied complete with
all accessories and instruction manusi

287. Carr. paid.

POWER RHEOSTATS

High quality ceramic construc-
tion. Windings embedded in
vitreous enamel. Heavy duty
brush wiper. Continuous rat-
ing. Wide range available
ex-stock. Bingle hole fixing,
}in dia. shafts. Bulk quanti-
ties available.

25 WATT. 10/25/00/100/230/500/1000 ohms
£21°15.P. & P

50 WATT. l0[25[50/100[250/500/1000/2500
or 5000 ohms. £1.62. P

100 WATT, 1- JI10[25/50[100/250/500[1000 or
2500 ohms. £2:34. P.

230 VOLT A.C.

50 CYCLES
RELAYS
Brand new. 3 seta of
changeover contacts at

5 amp. rating. 40p each.
Poat 12p (100 lots £30)
Quantities available.
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HIGH QUALITY
CONSTRUCTION KITS
inted stack mts at sH brenches
rehansive, easy 10

JOSTY|

AF20  Mono transistar smplifier .

AF30  Mono tranmstor Gre-smplifier 261
AF310 Mono smplifier (use two fof st 891
TS Autometic bght control . . 1208
AT0  Photo celt swmiching unit s.70
ATSO  400W Triac light dmmar/speed control €4.80
ATSS  1.300W Trisc light dimmer/spasd conrol . £8.70
ATS6  2,200W Triac hght dummer/speed cantrot  £8.90
ATEO  Piychedeiic light control, single channet £7.80
ATBE  Prychedelic light cantrol. 3 chsnnel , €485
HFET  Medium wave Wransutor (a0 . an
HETE  FM tranustor receiver . £288
MF310 FM tuner unit . o £15.81
HE328 De fuxe FM tuner un L. a2
WE330 Sreres Gecoder for MF310/HFAZS . | £9.98
HE396 Aerial ampiitar for AM/FM bands |, Il HI . €1.77
GPI10 Stereo pre-smp for use wirh 2x AFII0 . . £21.27
GU330 Tremalo umt for guiters etc . .50
NTI0 Powar supply 100 m/a 9V stab 12V united  £8.15
NT300 Professional stabilizea power s8pply
24 30 Voit, 22 Amp 1251
NT305 Yunllllov converter |2/|5V AC/DC to SV
75V or 9V €50
NT310 Pomer wooly 2409 AC 1o 2x 18V DC |
Amp: €480
NT315 Power wwly 240V AC 10 4 5-15V DC
BOOMA . . . . .. e s e e £9.87
NEW FROM JOSTY KIT!
‘Amateur Electronica’——The professional

book for the amateur—covers the subject
trom basic principles to advanced electronic
techniques. OUR PRICE £3-830 complete
with circuit board for making the kits
listed below.

AE1 100 mW output stage £1.65
AE32 Pre-amplifier £1.28
AE3 Diode-recelver -00
AE4 Flasher £1.08
AEB Astable multivibrator £1.05
AE$6 Monostable multivibrator £1-02
AE7 RC generator 1.08
AES Bags filter 89p
AE9 Treble filter 89p
AE10 COIR filter 89p

“YAMABISHI” VARIABLE
VOLTAGE TRANSFORMERS
All modeis—
Variable output

Excellent quality at low cost.
loput 280v. 50/60 cjs.
0-260v.

MODEL S-260
GENERAL
PURPOSE

BENCH
MOUNTING
£3-76  (30p)
£10-00 (35p)
£14.70 (37p)
£19:85 (50p)
!28 10 (7.>p)
£29. (£1)
£61.25 (£1-25)
£72-80 (£1-30)
£103-10 (£1-50)
MODEL
§-260B
Panel mounting
£8-78 (30p)
£10-00 (35p)

(Postage and packing

is shown in brackets)

AUTO TRANSFORMERS
0/115/230V. Step up or step down.
shrouded.

Fully

80W £2-35 P.& P.18p
160W £3-00 P.& P.18p
300w 2400 P.& P.23p
500w 2580 P.& P.33p
1000 28256 P.& P.38p
1500w 21125 P.& P.43p
2250W £19:00 P.& P.50p
5000W 24000 P. £1P.&

REFLEX HORN SPEAKER RUH.6
Built in driver unit.

Impedance 16 ohm. Power

\ rating 10W. Response 380-

7,000Hz. Approx. size
6in x 6in. Weatherproof
and shock proof.

OUR PRICE £4.97 P. & P. 30p

BYD.5 VERNIER TUNING DIAL
Approx. 7-1 ratio planetary drive vernier
dials. Log s&cale 0-180 degrees. Blank
scales 1 to 5. 8cale width 4}in. Dial size
din x 3in. Overallsize
7¢in X 4%in x 1liin
deep including knob
and coupling. }in dia.
shaft.

£1:62 P.&P. 15p

3-STATION INTERCOM KE.630

Master and two substations. Can be used on
deek or wall mounted. Complete with cable
and batteries

Price £5°25

Practical Electronics

Carr.
Paid

(SEW)] GLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL AUTHORITIES, ETC.

Over 200 ranges in stock—other ranges to order.
Send for fully illustrated brochure.

TYPE 8W.100 100mm x 80mm Fronts Type MR.85P. 4%in. x 4%in. Fronts
K ngoganaa s 100mA ..... £3-9
50-0-50. | ' 500mA
100uA. . \/s)‘ R 1 amp.
100-0-1004. ; 5 amp.
BOOUA. ...... 15 amp.
1 B 30 amp
20V d.c. 1oV d.c,
50V d.c. 5amp.d.c. .. 23.60 / |20V d.c
300V d.c. 23-60 | 300V a.c. . 2370 24.40 | 50V dec. ....
1amp. d.c. £8.60 | VU Meter ... £4-80 £4.26 | 150V d.c. ...
Type 8D.880 82-6mm x 110mm Fronts s 2o
10mA £3-10 200;;.4 24.05 | 300V ac. ... £895
| [b0maA 93'10 -90 | 8 Meter ImA.  £3-8
1o0mA .90 | VU Meter ...
500mA 1 amp. a.c.*
5 amp. a.: .
10 amp. a.. c.* 23-90
20 amp. a.c.* £3-90
30 amp. a.c.* £3.90
X 86mm Fronts
BOGmMA ..... 12-90
1 amp. 22-90
5 amp. £2-90
10 amp £22-
5Vd.c. .
20V d.e. .
50V d.c.
300V dec. ...
15Vae. ...
300V a.c ...
100-0 100uA . VU Meter
200p4. ... ...
BOOuA . . 3in. Fronta
ém: fg-gg 50V d.c. £8.70 | 10V d.c.
mA . . g £3-15 | 20V d.c.
10mA £2.8 392,‘ d.c. 23.15
50mA . £2.80 | 15V a.c. £3-10
160mA £2-80 | 300V a.c. 23.05
500mA . £2:60 | VU Meter ... 2275
Type MR.45P. 2in. square Fronts. :ggg
50uA. 32-70 5 amp. 22-60
£2-65 | 10V d.c £2.80 | 500V a.c.
£260 [ 20V d.c. 8 Meter 1mA .
£2:50 | 50V d.c. VU Meter ..
£2.50 | 300V d.c. S0mA a.c.* .
£2.45 | 15V d.c. 100mA nc.¥ |
!2 40 | 300V d.c. - 200mA a.c.*
8 Meter ImA. £2-50 500mA a.c.* .

VU Meter ...
1amp. a.c.* .
b5 amp. a.c.” .
10 amp. a.c.*
20 amp. a.c.*
30 amp. a.c.*

-’
5 2
S3BBZTREREEERERERBERRERERER

Bkl beis

22
10mA 22
20mA £2-
50mA £9.
100mA £2-25 S Meter ImA. £2-
150mA ..... £2:25 | VU Meter ... £2-

1amp. a.c.* .
5 amp.a.c.® .
10 amp. a.c.*
20 amp. a.c.*
30 amp. a.c.*

[} sz "
EDGEWISE METERS

*MOVING IRON—
ALL OTHERS MOVING COIL

Please add postage

Quantity discounts available.

Type MR.85. 3jin. square Fronts.

Type PE.70. 3 17/32in. x 1 15/82in. X
21in. deep.
£3.75 | 500UA. ... .. 23205
£3:80 | 1mA £3-20
£3-60 B
23.50 | 300V a.c. 23:26
£3:40 [ VU Meter ... 23.88

5amp.d.c. ..

“Sew Educational Meters

ED.107.  Sise
overall 100mm X 80mm
X 108mm.
A new range of high
quality moving  coti
instruments ideal
for achool experi-
ments and other
bench applications.
3in. mirror scale. The
meter movement is easily accessible to
demonstrate internal working. Available
in the following ranges:
15Vde. .... 8585
5 20V de. . 25-95
3 60Vdec. .... 2598
mA ... £5-95 [ 300V de. ... 2598
1-0-1mA 25.85 | Duaf range
lAd.c. . 2585 | 500mA/5A d.c. £7-00
5Ad.c . 25-95 | 1/15Ad.c. .. £7-00
5V d.e. . £5.95 | 6V/50V d.c. . 2700
10V dee. . 2595 | 5/156Vd.e. .. £7-00
Type MR.52P. 2{in. aquare Fronts.
Wvd.e.
20V d.c.
50V d.c.
300V d.c.
15V a.c. .
300V a.c. ...
8 Meter ImA. £2.80
VU Meter ... 28-60
1amp. a.c.* . £2-50
100mA .50 | 5 amp. a.c.* . £2:60
50 [ 10 amp. a.c.* £2-50
50 | 20 amp. a.c.* £2-50
30 amp. a.c.* 22:50

“Sew'' Bakelite Panel Meters

30V a.c*
50V a.c.*
150V a.c.*
300V a.c.*®
500Vac ..
500mA a.c.® .
lamp.a.c.* .
5amp.a.c.* .
10 amp. a.c.®
20 amp. a.c.*
30 amp.a.c.*
50 amp. a.c.*
VU Meter ...

spunEEEEEE
2238832382

300V a.c.
VU Meter

23-00
2870

EA.41 REVERBERATION AMPLIFIER

Self contained, tran-
sistorised, battery
operated. Simply
plug in microphone,
guitar, etc., and out-
put inte vour amplifier.
depth of reverberation control.

walnut cabinet. 7}in x 3in X 4%in.

e £7°50 757

15p
1021 STEREO LISTENING STATION

balancing and

selection  of
loudspks. with addi-
tional tacility for
stereo headphone
switching. 2 gain con-
trols, speaker on-off slide switch, stereo
headphone sockets 6in X 4in x 2jin.

PRlCE £2 25 g &P

Volume control,
Beautiful

For
gain

December 1973

MP7 MIXER PREAMPLIFIER
Battery operated.
9tin x 5in x 3in,
Inputs Mics: 3 X
3mV 30K: 2 x3mV
800 ohm. Phono
mag. 4mV 50K. Phono ceramic 100mV 1
nmeg. Output 250mV 100K.

OUR £8 9

PRICE
AUDIOTRONIC AHAI0] STEREO
HEADPHONE AMPLIFIER

All silicon  transistor
amplifier operates from
magnetic ceramic or
tuner inputs with twin
atereo headphone out-
puts and seplra.te
for each ch

P&.P

¥ olume
from 9V battery. Inputa omV/lOOmV Out-
put 50mW per channel.

OUR
PRICE

£7-50 "%

DIGITAL CLOCK MECHANISM DT SSB
Features 24 hour
alarm settmg with
built in  buzzer.
Onfoff and auto
alarm ‘‘sleep’’ switch.
Automatically turns off TV, radio, light, etc.
and with autosetting will switch on again
when required. A.c. 240V operation. Switch
rating 250V, QUR P.&P.

2 PRIGE£5 9 30p

ALL PRICES ARE SUBJECT
TO 10% V.A.T.

ALSO SEE
PREVIOUS PAGES

Send S.A.E. for new 8-page list of
Semiconductors and Valves
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TRIO TR2000 TRANSCEIVER

Fully tran-
sistorised
portable
VHF Trans-
ceiver. Will
transmit and
receive on 6
channels
between
144-146MHz. IW  transmitter.
12V d.c. internal or external
supply. Builtin charger for ni-cad
cells. Powerfvolurne  ewitch,
aquelch contral, channel selector,
mike socket. earphone/external
speaker mocket. Complete with
microphone, 14448, 144:72 and
145-32 crystals.
UR

o, £19°50
TRIO 9R59DS

Carr.
Paid

4 bands covering oﬁOka SOMHz
continuous and electrical band-
spread on 10, 15, 20, 40 and 80
metres. 8 valve plus 7 diode
circuit. 4/8 ohm output and phone
jack. 88B.-CW. ANL. Variable
BFO. B meter. Bep. bandspread
dial. IF frequency 445kHz audio
output 1-5W. Variable RF and
AF gain controla 115/250V a.c.

8ize:  7in x 13in x 10in  with
instruction manual.

OUR £49.5 Carr,
PRICE Pald

FULL RANGE OF TRIO STOCKED

UR-1A RECEIVER

4 Bande covering 550kHz- 36MH:.
FET, 8 Meter. Variable BFQ for

88B. Built-in 8peaker. Band-
lpleld Benul!nltv Control. 220/
240V r 12V d.c. 121 x 4{in
x 7ln Brlnd new with instructions.
£25'00 &
PRICE 37

UNR 30 RECEIVER

4 Banda covering 550k Hz-30MHz.
BFO Bullt-in Speaker 220/240V
s.c. Brand new with instructione.

OUR £1 5.75 Carr.

PRICE 37
TRIO JR310 SSB
RECEIVER

Covers 33, 7, 14, «28'5 and
29-IMHz  bands, nd WwWV
15MHz. 88B, AM and CW. AF
output more than 1W. Crystal

controlled BFO for 88B. 8 neter,

ANL, etc. A.c. 110/120-220/240V.
Bize 330 x 179 X 310mm.

OUR 0 Carr.
PRICE £75 o Paid

I ALSO S| 5

PREVOOUS PAGES

1050

9  wavebands 1-8-

covering
29-7MHz, 144-146MHz and 10-00

MHz WWV. 88B, CW, AM and
FM. AF output more than IW.
8. Meter. Bquelch control. BFO
Variable RF and AF controls.
4-16 ohm output and phone jack.
Power requirements 100/240V a.c,,
12-14V d.c

e £155'00

PRICE
TRIO TS515/PS515
TRANSCEIVER

Carr.
Paid

High T8515 88B/CW

quality
amateur band receiver dovering
80, 40, 20, 15 and 10 metre banda

with P8315 power aupply and
Apeaker unit. Transmitfreceive
lrequenC) 3-5-29-tMHz. Output
1-6W. Power requirements 110-
120/220-240V a.c.

aiee  £210°00
BELTEK WS5400
CAR TRANSCEIVER

Carr,
Paid

Bolid state mobile transceiver for
12V d.c. neg. use. Tranamita and
Receives on any 12 of 28 channels
hetween 144 and 146MHz, Power
output 10W and |W switchable.
Controls: Volumefon/off, squelch,
channel sejector, Internal 3in
apeaker. Complete with dynamic
mike, PTT switch, three sets of
crystals for 144-48MHz,
144-60MHz, 145:00MHz, mount-
ing bracket and instructions.

pace  £75°00

PRICE
LAFAYETTE HA-600
RECEIVER

Carr,
Paid

r—

e

General coverage 150-400kHz,
550kHz-30MHz. FET front end,
2 mech. filters, product detector,
variable BFO, noise limiter, 8
Meter Bandspreul RF  Gain.
16in X 93in x 8}in. 18 ib. 220/
240V a.c. or 12V d.c. Brand new
with instructjons.

OUR Carr.

price £50°00 &'
HAND HELD
2-WAY
WALKIE
TALKIES

Battery operation. Volume and

squelch controls. Call button and
press to talk button. Teleacopic

Aerial. Complete with carrying
casesn.
BKYFON

P302
300w, 852.50 pmr, post 50p.
. P1003 3 CHANNE
4 1 watt, £71.25 pair, post a0p,
LI(,LNBL REQUIRED IN U.K.

100mW, £24.85 pair, post 50p.
"HANNEL

AUDIOTRONIC
AHP8SA 8 TRACK
STEREO TAPE PLAYER

Incorporates
built in ampli-
flers giving 2}
+ 2}W r.m.a.
output. Push- |§
button  track
selector, illu-
minated track

indicatore, slider
controls for volume, balance and

tone. Attractive cabinet with
black and silver ‘rim. Output
impedance 8 ohmis. 220/240V a.c.

P. & P.

Price L1 7285050

AUDIOTRONIC
AHP8D 8 TRACK
STEREO TAPE DECK
Can be used
with most hi-fi
amplifiers.
Push  button
track selector
andilluminated
track indicators.

Attractive
cabinet with biack and silver trim.

Outputlevel 750mV. 220/240V a.c.
price L1195 %55

AUDIOTRONIC
ACD660 STEREO
CASSETTE DECK

A beauti-
fully styled
4 track _
stereo deck i@
with an
outstand-
ing specifi-
cation
offered at a
remarkab!ylow price. Incorporaten
a hoat of featuren including switch-
able noise filter, normal/chrome
tape selector, twin VU meter,
slider record/playback level con-
trols, front panel headphone
socket, recording indicator lamp,
phono/Din line input sockets,
3:5mm inike input sockets, etc.,

ete. Frequency response 100-
8kHz (100-12kHz Cr02). BIN
—45dB. Crosatalk  —45dB.

Separation —35dB. Noise limiter
—6d1B at 10kHz. Complete with
phone connecting leads.

Carr. &

gll-‘(JI'}:E£39'5 Ins.50p

AUDIOTRONIC
STEREO HEADPHONES
L8H20. Individual
volume controls.
S8terec mono switch.

ohma. 40-
19,000Hz.

£3-50 p. & p.30p

18H30. Open buck
type. Individual
tone and volume
controls. 8 ohms.
20-20,000Hz.

£5:'50 p. & p.30p

LSH40. Two way
speaker syste:n.
Individual volume
controls. 8 ohms.

20-20,000Hz.
£6°95 p. & p.30p

LEH60, 3in speaker
units, 8 ohms,
20-20,000Hz. Com-
plete’ with zipped
carrying case.

£8:50 p. & ». 30p

LQH400. 4-channe]
dynamic head-
phones. Each ear-
piece has 4 drive
nnits. 4-32 ohme.
20-20,000Hz,

£9°95 . & p.30p

LSH50. Electro-
static  with  selt
powered energiser
and control unit
with headphone/
speaker Belector.
4-32  ohms. 20- |
24,000 Hz.

[ £15.95 p. ap.30p

SPECIAL BARGAIN?
PHONIC 10, TWO-WAY
SPEAKER SYSTEM

Matched pair
of compact
bookshelf spea
kers of unique
design incorp-
orating 2in. |
high frequency
tweeter and 6
in. woofer. 8
ohms imped-
ance. 10 watts power handling.
8ize 345 x 228 x 110mm.

G W3 SPECIAL PRICE

OB 5 A
FERGUS
3416 STEREO TAPE DECK

4 track, 7§,
31, 11 ipes.
8tereo mono
record/play.
7in reels. In-
puts for dyna-
mic mikes

radlogram Complete with cover.

price £41°95 %

75p

AUDIOTRONIC
ACR3500
CAR RADIO

Manual tuning of Mediuin and
Long waves. 12V pos. or neg.
earth. Complete with speaker,

mounting bracketsand instructions

4% £6°5

"AUDIOTRONIC
ACP8 8-TRACK
CAR PLAYER

P.&P.
50p

12V neg. earth. Blider controls for
,Volume, Tone and Balance.
Clunnel selector button with pilot
lamp. With speakers, mounting
brackets and instructions.
OUR £1 2.50 P.&P.
40p

PRICE

BSR 8-TRACK PLAYER
CHASSIS

Famous
BSR 8
track
chassis as
used in
Model
T D88

complete with silver
and black escutcheon

ready to fit into cabinet. Output
125mV A.C. 240V. Overall size
approx. 185 x 215 X 80mm.
OUR £8'9 P. & P.
PRICE 50p
EMI LOUDSPEAKERS
Model 350. 13in x
8in with single tweeter
jcrossover. 20-20,000
Hz. 15W RMB. Avail-
able 8 or 15 ohmes,
l725 each. P. & P

Model 450. 13in x
8in with twin tweeters/
crossover.  55-13,000
Hz. 8W RMS.
Available 8 or 15 ohma.
48-82 each. P. & P. 25p.

BINATONE DSI100
DIGITAL ¢ =
CLOCK
240V

mains
operation. Ivory case with large
clear numbers for hours, minutes
and seconds. Approx. size 63in x
3in x 3}in.

rrice £4°50 5™

Practical Electronics

AUDIOTRONIC
AMR-9000 GLOBAL
AM/FM PORTABLE

10 wa.vebmdl
c o v i g
AM.: 535 1805kHl.
L.W.: 150-380kHz;
M.B. 1-6-4-0MHz;
B.W.1.:4-0-8-0MH
8S.W.2: 8-0-1-6MH.
8.W.3: 16-24MH
P.8.B.1:30-50MHz;

P.8.B 48-

174\(}1: F.M.88-108MHz: A.I.R.:
108-136MHz. Features time zone
map and timing dial, Large clear
acale. Telescopic aerial and built-
in aerial. A F.C. on F.M. 6in x
4in speaker and personal earplece.
Battery/mains operation.  8lze
345 x 133 x 305mm.

rrice £36°00 "%

AUDIOTRONIC AMB500
MULT! BAND RADIO

5 wavebands
covering MW 6535
—1605KHz and
F.M. 88-175MHz.
All transistor.
Battery or mains |
operation. Built-
in aerial and 8
section teleacopic

aerlal. Complete
with  batteries,
shoulder  atrap

and earpiece.

OUR

rrice £6°9
AUDIOTRONIC

AR1000 Sportsman
AM/FM Portable

wavebands
AM,

P.&P.
35p

bl
covering

IOBMHZ. AL R
108 -
P.

horizontal

dial with logging
scale. Slider
volume < and
squelch controls. 7 sectlon tele-
scopic aerial for F.M. and built in
ferrite bar for A.M. A.F.C. 3in
speaker. Farpiece socket. Green
leatherette covered cabinet with
metalside panels. Size 152 X 79 X
219mm. Battery/mains 0penﬂon

PRICE£1 1 50 35!)

AUDIOTRONIC
AM/FM PORTABLE
RADIO AR3000

4 wavebands cover-
ing FM 87-108MHz,
MW 510-1600KHz, 5y
LW 145-285KHz,
8W 5

Push button wave
change plus AFC
and onfoff. Thumbwheel tuning.
Stider voiume and tone controls.
Earphone socket. Built in and

telescopic aerials. Car aerial
socket Bauery/hhmsopel;t:;,
price £14°95 "i75-
AUDIOTRONIC
DIGITAL CLOCK/
AM-FM

RADIO

ADC. |

FM
88—108MHz with AFC. 24 hour
leaf type digital clock with one

Covers AM 540—1600KHz.

minute division time change.
Illuminated dial. 24 hour alarm
setting. Wake up to the sound
of music or loud buzzer. Unique
sleep switch will automatically
turn off radio when you have gone
to sleep. Slider volume control.
Internal speaker plus socket for
earplece or pillow speaker. A.c,
240V, 8lze 254 x 92 X 178mm,
Complete with earpiece, and oper-
M,mg instructions.

pnice £12°50%"
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SAVE UP 1D 33-% OR MORE! GLUS

8SH628 STEREO
HEADPHONES
Qutstanding
value.8oft ear-
pade, adjust-
able headband.
8-16 ohms. 20-
20,000 Hz.
Complete with
lead and atereo
plug.

£1-87

LHO2S STEREO
HEADPHONES

= Lightweight
@

headphones
o, £197

with padded
earpieces. 4+
¢y 16 ohms. 20-
20,000 Hz.
Complete
with 6 ft
cord and
plug.
P. &P
PRICE
TE1018 DE-LUXE MONO
HiIGH IMPEDANCE
HEADSET
Sensitive magnetic
beadset with soft
carpads. Imped-
ance 2,600 ohmsa
(d.c. 600 ohms).

30p
Frequency response
200-4.000 Hz.
OUR

PRICE £2:26 * 3%9"

DHO2S8 STEREO
HEADPHONES

‘Wonderful
performangge

P. & P.
30p

OUR
PRICE

excellent
Adjust-
head-

value and
combined.
able
band.

ohm imn-
4 pedance. 20—
12,000 cps.
Complete
with lead
and plug.

T £295

50p.

BH001 HEADSET AND
BOOM MICROPHONE

Moving coil.
Headphone
imp. 16 ohms.
g/ Mike imp. 200
©  ohms. Ideal
y for language
teaching, com-
munications
with leads and

OUR
PRICE

Complete

ete.
plugs.
OUR

PRICE £4-95

STEREOSOUND

SPEAKERS
Matched pair
of  bookshel
speakera, De
luxe teak
veneered fin-
ish. Size 14}
in X %in x 7}
in 8 ohms. 8W
RMS. 16W
peak. Com-
plete with
DIN lead.

£12:95 o

Paid

P &P
30p

OUR
FRICE

LONDON'S LARGEST STOCKS
INCLUDING PRODUCTS BY—

\ ARMSTRONG
i\ CAMBRIDGE
KEF-LUX-NIKKO
SANSUI-SANYOD
SONY-TEAC
TRANSCRIPTDRS
TRIO-UHER
YAMAHA

Prices on request or
snnd S.A.E. for tull Discount List

ALL EQUIPMENT IS FULLY

GUARANTEED AND COVERED
BY 12 MONTHS FREE SERVICE!

Practical Electronics

| SUPER
 AKAI HI FI z
CASSETTE |
BARGAIN

\ cs3s
STEREO CASSETTE
RECORDER

For conventional or Chromium
Dioxide tape. 4 track recurd/
playback. Volume and tone
controls. Frequency response
40-16kHz (using CrO2 tape),
distortion better than 2%, wow
and flutter better than 0-2% RMS.
Complete with pair of matching
Akai (888 speakers. Rec. Price

OUR £56.50 P.&P.

OUR

PRICE
MICROPHONES (P. & P. qu)
ADM Dynamic (pair) £7-50.

AUDIOTRONIC
ACR14BATTERY MAINS
CASSETTE RECORDER

Portable twin
track mono
recorder with
automatic
recording level
contrel. Ruilt
in speaker.
Earpiece
socket. Input
for radio or
record player.
Fast forward and rewind. Output
500mW ; 220/240V a.c. or 6V d.c.
operation. Complete with remote
control microphone, mains lead,
earpiece and batteries.

P.&P.

rrice £10°5076

PRICE

FANTASTIC OFFER!
PORTABLE CASSETTE
RECORDER CT5050

Instant recording and
playing. Pianokey con-

trols, Automatic /7
level control. Built |

in speaker. Com-
plete with remote
control, micro-
phone, carry-
i case

OUR
PRICE

£8-50 siv"
AUDJIOTRONIC
LOW NOISECASSETTES

Top Hi-Fi quality in library cases
TYPE 5 10 25
C60 | £1-28 | £2-53 £6-99
C90 | £1.85 | 23.62 £8.59
C120 | £2.20 | 2448 210-63
P.&P. 15p Post Free

CENTRAL LONDON

10, Tottenham Court Rd, W.1.
27, Tottenham Court Rd, W.1.
87, Tottenham Court Rd, W.1.
21, 0id Compton Street, W.1.
3, Lisle Street, W.C.2

34, Lisle Street, W.C.2.

118, Edgware Road, W.2.

193, Edgware Road, W.2.

257/8, Tottenham Court Rd, W.1.

RECORD DECK PACKAGES

Carriage and Packing 75p
Complete units with
cartridge ready wired in
and cover.

Stereo
plinth

GARRARD

2025 TC/9TAHCD £11-35
8P25 111/G800 £18-50
BP25 111/M44E £17-95
8P25 111/M44-7 £17-50
8P25 111/M55E ... . 218-50
8P256 111 Module/M75- £19-45

AP76/G800
AP76/G800E
AP7T6/M44E .
AP76/M44-7
AP76/M5HE .
AP76/M76ED
AP76/M75EJ ... £30-
AP76 Module M75-6 £29-10
AP76 Module (less carlndge)

75
8688 Module/M75-68M .. £32-30
AP96 Module M75-6 .... £33-20
ZERO 1008 Module/M93E £44-15
ZERO 100SB Module/M75-68M

£44-20
B.S.R. McDONALD

/GBO0
MP60/TPD1/ADC K8 .
MP6O/M44-7 . ......
HT70/TPD1/G800 .
610/TPDI/ADC K8
GOLDRING
GL72/G800
GL75/G800
GL75/G800E

0510
RECORD DECKS
arriage & ing 50p

B.8.R. McDONALD
C114 Mini .
C129 Mono

137 o

MP60/GBO0 . .
MP60/TPDI1
MP60/TP
HT0......
HT70/G800

HT70/TPDL ... ........
CONNOISSEUR
BDI1 Kit . £0-1
BD1 Chassi 21186
BD2/8AT2/C] . £22.70
BD2/SAU2/Plinth/Cover.. 228-20
GARRARD

£6-35

2025 T/C Less (% artrnlge .

2025 TC/KS40A £
8P25 I -
8P25111/G800 5
8P25/M75-6 3
APT6 ... a
8688 g
SL66B .
8L72B £17-75
SL95B £31-15
401 ... .. £24:35
ZERO 100 £34-1
ZERO 1008 £31-40
ZERO 1008B £27.00
GOLDRING

G99

(.LSn/P/C
THORENS

TD125'1). .
TD125AD/1
TD160C ...

01-5800670
01-637 2232
01-636 3715
01-5803739
01-4379369
:01-437 8204
1:01-437 9155
01-7239789
:01-7236211

Tel:
Tel:
Tel
Tel:
Tel

ESSEX
SURREY

86, South Street, Romford.

1046, Whitgift Centre, Croydon.
27 . Eden Street, Kingston.
32, Hill Street, Richmond.

SINCLAIR CAMBRIDGE
CALCULATOR

i To buiid yourself.
¢ Complete kit of
parts with step by
step instructions
to  build a full
sapecification
pocket sized
calculator.

OUR PRICE

£24:95

P. & P.50p
(Also available
ready built (Rec.
Price £29-95).

Price £27°20

PRICE

MINUTEMAN MM3
POCKET CALCU LATOR

Size only 4.“m x
3in X lin.

digit \lisplay
s with overflow
and error
indicators.
Floating
decimal. Adds,
subtracts, multlplxes 1nd divides.
Chain and mixed calculations.
Constant factor for series multi-
plication or division. Complete

P.&P.
25p

with batteries, instructions and
case.

OUR P.&P.
price £23°95 2

MINUTEMAN MM3M
as above with addition of memory
key, percent key and a fixed or
Aoating decimal. Complete with
rechargeable batteries, a.c.adaptor,
instructions and case.

P.&P.

wrice £28°50 2

PRICE

AUDIOTRONIC
DOLBY UNITS

Reduce tape hiss by 3dB at
600Hz, 6B at 1200Hz and 10dB
for all frequencies above 3000Hz.
Bize 163in x 8in x 3gin. a.c.
00/250V2.
PROCESS TWO
For use with cassette and tape
recorders. Freq. res. 30Hz—
20kHz—2dB. Off tape monitoring.
Switchable multiplex filter. Two
Dolby calibration meters. 8/N
better than 70dB.
Supplied with test cassette or
tnpe a8 required.

P.&P.

price £34°00 oo

PROCESS FOUR
For use with semi professional tape
recorders. Freq. res. 30Hz—
20kHz 4 2dB. 8/N better than
70dB. Full source tape monitoring.
Record/Replay metering. Switch-
able multiplex filter. Supplied
with test tape.

P.&P.

rrce £50°00 "o

GW.SMITH&CO(rao)ITD

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES
311, Edgware Road, W.2.
382, Edgware Road, W.2.
152/3, Fleet Street, E.C.
378, Harrow Road, W.9.

Tel:01-2620387
Tel:01-7234194

el:01-3532833
Tel: 01-286 9530

Tel: Romford 20218
Tel:01-681 3027
Tel

1-546 7845
Tel:01-9481441

ALL BRANCHES OPEN 9 a.m.-6 p.m. MONDAY TO SATURDAY

December 1973

TELEPHONE 01-205 3735

HEAD OFFICE and MAIL ORDER DEPARTMENT
UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ

| NEW FROM SINCLAIR!

PROJECT 80 HI Fi
MODULES

Stereo 80 pre-ainp £8-50
Z40 power amplifier £4-30
Z80 power amplifier £5.50
Active fiiter unit £5-50
FM tuner £9-50
Sterec decoder £5-80
PZ5 £3-95
PZ6 £68-30
PZ8 £6.30
PZ8 mains transformer £4-05

All other SINCLAIR products in
stock inctuding :

2000 amplifier (improved) £31-25
4000 amplifier £30-
2000 FM tuner (improved) 21 25

4000 FM tuner
Q16 speaker 56.10
Q30 speaker £16-85

FM TUNER CHASSIS

8 TRANSBISTOR BIGH QUALITY
TURER. 8IZE ONLY 6in x 4in X
2¢in 3 L.F. stages. Double tuned
discriminator. Ample output to
feed most amplifiers. Operates on
9V battery. Coverage 88-108MHz.
Ready built ready for use.

OUR £5.9 P. & P.

PRICE 20p
Stereo Multiplex Adaptor £4-87.

Al018 FM TUNER

Specifi-
cation as
above
chassis but
complete in
cabinet with on/oﬂ swm-h Bize
7:m X 37in % Gin.

P.&P.

PRICE £9 65 30p

Stereo Multiplex Adaptor £4-97.

SPECIAL OFFER!
FRUSTRATED EXPORT ORDER
Philco Ford
Model 5245
Mains Tape
Recorder

2 track BSR
deck with push
button controls
for easy opera-
tion. Tape
counter and volume
control. Complete with

hand microphone, direct
recording lead, 1,200 ft. reel

of tape and spare spool. 200/250V
a.c. operation. Fully guaranteed.
Our price £17.60 . & P.75p.

Philco Ford
Model 5248
Mains Tape
Recorder

(31 i.ps.
i.p.s.) piano key
type  controls,
tape counter,
recording level meter,
volume and tone controls, cte.
Complete with hand microphone,
direct recording lead, 1,800 ft, of
tape with spare spool. "00/250 v
a.c. opemtmn Fully guaranteed.
Our price £27-50 C. & P. 75p.

PRICES SUBJECT TO 10% VAT
Order with cofifidence by Post—but
remember to add 10% VAT to total
value of order inciuding carriage and
packing and send cash with order
PLEASE PRINT NAME & ADDRESS
CLEARLY IN CAPITALS

TELEPHONED
ORDERS ACCEPTED
FROM ACCESS and
BARCLAYCARD
HOLDERS

w CREDIT TERMS

oot

Ab prices corract at{=| 1273 but

of £50 and over}

aubject 1o changa withoul notice
E.& O.E




Among the 240 pages of the famous HOME RADIO 00MPOIIEIIT$

Catalogue, are seven pages listing Resistors . . . .

Car. Ny, sp3.
22A smayl
SPZl aller vers
populz):::m(;:ma‘;n;ny 10 N:l;nol;f"l':v
and § eyph
p(:;;«:'l:‘r:allues of {-war rl.:il‘uhr‘s o
otal of 2PProximagely, 4 450 bug

°
Quantities may
shoWIng o time 10 avoig d: n""'d shighuy 4 any
Generat T,
° echnical Daty 0
Resisy E RADF
tance Range: HOM el
470 10m g (compONENTS)
- (see bel e x
Ty Jow } o L d
Olerance: 470 1mp 55 ResIsT 2
I2Mo—jom o 2% spP2
Warttage Rayj % Moo=
ng: ’Swilwc i
b lnrdeim
Y PR L et R

wamrl
‘ P ;'“ Ny T
‘ , o e et

“ |
L ha ..luu-»—“’"

AP

money saving

RESISTOR
PACKS

4E7 330E
22K
B oa o
sz J0E ok 8
10 JRE ek g7
2E SO ek Gy
8208

Car No. sp33

Our famous b
ar;
. Containy, rso cssnlsslwr pack.
At least 35 4 Heren; u?ur:s)

Pack price 27,
P
Plus 24p standarg
P& alt parcels,

*The famous Home
Radio Components
Catalogue lists
6,800 items—

1,770 of them
illustrated

The Catalogue costs 55p plus 22p post r
Please write your Name and Address in block capilals

and packing. Every copy contains ten
vouchers each worth § pence when used
as directed. Regularly up-dated price lists CTE
are supplied to you free
ADDRESS .

*Send

POST THIS GOUPON

now for
cata|ogue withchequeorPO.for77p. /8 N
HOME RADIO (Components) LTD. Regd. No.
The price ot 77p applies only to catalogues purchased Dep‘ PE 234-240 London Road Mitcham CR4 3HD Ezlaﬁ?i?n
by customers in rha U.K. and to BFPO addresses - eam e o s ae e e as e e ey e
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1052



TWENTY-FIVE YEARS ON
THE 25th year of the transistor draws to its close. A quarter

century of exciting and rapid technological growth

justifiably referred to as a revolution, and unlikely to be
paralleled within the seeable future.

In this issue appears a final article in our special series
marking this anniversary of the dawn of the new solid state
era. It is written, most fittingly, by a well known contributor
and dwells on those now far off days when the transistor was
still much of a curiosity and just beginning to cause an
upheaval in constructor circles. Established methods of
building clearly had to change, but it was far from clear
just how.

Much water has flowed under the bridge since then . . .
but those early experiments with transistors are worth
recalling, though it will all sound very strange to a fair
proportion of our readers since there is now a whole genera-
tion of constructors brought up entirely on semiconductors.

Yet even our younger post-valve-era readers are not denied
the excitement of being involved in great changes in tech-
nology. Right at this present moment we are witnessing a
* quiet revolution.” With hindsight, we know that the discrete
semiconductor device represented but the opening phase of
this solid state revolution; the culminating achievement has
been the creation of the integrated circuit.

So let us turn now from the past and consider what the
future holds for the constructor. It will be a future dominated
by the i.c., that is obvious. Until, of course, another spectacu-
lar discovery leads to the obsolescence of semiconductors—a
development not entirely improbable but sufficiently remote
in time to be left out of any sensible prognostications at this
particular moment.

The i.c. is, in circuit terms, a very large building block
and is tending to become even bigger, thanks to ls.i. This
type of device influences very considerably, if it does not
dominate entirely, the general pattern of any design in which
it is called upon to play a part.

In the future, the drift towards more custom designed
i.c.'s may well limit the total number of new devices suitable
for constructor applications. Yet amongst the balance there
are bound to be an abundance of types than can be usefully
employed by the amateur, In this respect, particularly note-
worthy at the present time are phase-locked loops. These
i.c.’s are beginning to mould the pattern of many equipment
designs. They are opening up new fields and revolutionising

some traditional designs, especially in the radio receiver area.

Immediately following its introduction, the i.c. was thought
by some to represent a threat to home construction activities.
Such a pessimistic view has already been proved ill-founded.
Looking ahead, there is no reason to suppose any drying up
of individual enterprise and ability to extract the maximum
advantage from monolithic devices yet to emerge from the
microelectronics plants.

: F.E.B.
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BY V. HUGHES

THIS stroboscope is designed primartly for use as
a lighting effect for parties and discotheques.
Its flashing rate is continuously variable from about
2Hz to 20Hz. It can be used—with limitations—for
specialised photography but the output power (about
half a joule) limits it to use with only medium to
high speed black and white films at distances of a
few feet. For discotheque work, however, it can ke
classified as of medium power.

SOME WARNINGS

Those who intend building the equipment should
be fully aware at the outset of their social responsi-
bilities in the operation of such equipment; strobing
in the frequency range of 10 to 20Hz can, in some
instances, produce hypnotic effects. Excessive use
of the strobe should thus be avoided; however, if
handled carefully and used in moderation some
particularly pleasing lighting effects can be produced.

A further word of warning regarding the con-
struction. Very high voltages are used to charge up
high value capacitors—these can be lethal if mis-
handled. When testing it is not sufficient simply to
switch off the power; the plug should be completely
removed from the socket and all capacitors shorted
out with an insulated handled screwdriver before any
attempt is made to handle the circuitry.

OPERATION

The principle of operation is quite simple. All we
have to do is apply a high voltage across a Xenon
gas filled tube from a reasonably high value capa-
citor. This voltage is arranged to be below the
breakdown voltage of the tube so initially no elec-
trical discharge takes place. At some pre-determined
time a very high voltage pulse (at low current) is
applied to a third electrode fixed to the outside
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of the tube—this is called the trigger electrode—and
we cause a localised electrical breakdown of the gas
between the trigger and one of the primary elec-
trodes. The gas in that locality becomes electrically
conducting (or ionised), and the ions produced move
rapidly throughout the length of the tube and cause
main conduction between the primary electrodes.

For a fraction of a second the tube becomes a
short circuit across the capacitor and the full charge
held on the latter flows through the tube giving rise
to the very bright short duration flash. As soon as
the capacitor has fully discharged the tube is
extinguished and a fraction of a second later the
residual ions of gas revert to their non-conducting
state and the tube once more becomes inert. The
capacitor can now be recharged and a second trigger
pulse applied for the next flash.

FLASH ENERGY

The energy of the flash is measured in joules and
is equivalent to the amount of electrical energy
stored in the main capacitor (C4 in Fig. 1). This
energy is cakulated by using the formula: —

Energy = {CV2 joules

where C is the value of the capacitor in farads and
V is the voltage to which it is charged. In Fig. 1
C4 charges up through a half wave rectifier (D2)
and limiting resistor, R3, direct from 250V r.m.s.
mains; this means the peak voltage on the capacitor
when it is fully charged is about 350V. The energy
produced in each flash for the capacity used will be
about 0-48 joules.

LIMITED OUTPUT

Because of the tube rating, if it is flashed too often
at too high an energy it will get extremely hot.
The tube specified is made of hard glass that has a
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Fig. 1. Circuit diagram
of the Party Strobo-

+ scope. Note that the
case is connected to
mains earth

maximum dissipation of 10 watts. It is possible to
obtain tubes having a high permitted dissipation but
these are quite expensive, particularly those made
from quartz.

We can calculate dissipation by multiplying flash
energy by the maximum frequency of flashing, with
the stroboscope this is 0:48 x 20 = 9-6 watts.

Since this represents nearly the limit of the tube,
experimenters should not try to get more light out-
put by increasing the value of C4 without limiting
the maximum flash rate proportionally.

Before describing the trigger system, which forms
most of the circuitry, a word about R3. The value
is reasonably important because it prevents the main
capacitor charging before the discharge tube is
completely de-ionised; at the same time it must be
of low enough a value to ensure that C4 is fully
charged before the next trigger pulse. Quite high
peak currents flow through this resistor so it should
be of at least 10 watts rating and even so will get
quite warm in use.

TRIGGER SYSTEM

To produce the trigger pulses there must be a
timing circuit that is adjustable in the range from
1 second to 4% second. D1 and Cl form a simple
auxiliary d.c. supply of about 350V. C2 will charge
up towards 350V and the rate of charge is con-
trolled by the value of R1 and VRI—as the latter
is adjustable we can vary the charging rate. In
actual fact the potential across C2 will never reach
350V because as soon as it reaches about 25V the
diac D3 will start to conduct and any charge held
on C2 is applied to the gate electrode of the thy-
ristor.

As soon as C2 is completely discharged the diac
becomes non conducting and C2 is able to charge
back up towards the 350V. This is a repetitive cycle
and the timing is controlled, as we have already
said, by the time constant of C2 with the charging
resistors but also by the differential between the
breakdown voltage of the diac and the potential
towards which C2 is charging. Different diacs—
particularly the cheaper ones—may have slightly
different breakdown voltages so there may be some
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variance in timing between different assemblies. This
can be compensated for in practice by increasing
or decreasing the value of C2. Increase its value if
you require a slower repetitive cycle and vice versa.

It is most important that you do not exceed a
flash rate of 20Hz because you might exceed the
power rating of the tube.

TURN ON

The discharge current from C2 through D3 into
the gate of the thyristor causes the thyristor to
turn on. C3 has been charged to 350V through R2
and when the thyristor turns on this is discharged
through the circuit C3, CSR1, and the primary of
T1. The instantaneous current is quite high and
the rate of change of flux in the primary of TI
causes a very high voltage pulse across the secondary
windings (approximately 7,000V). This pulse is fed
to the trigger electrode of the discharge tube.

Component values have all been carefully chosen
so that everything happens in the correct time
sequence, e.g. C4 and C3 must be fully charged
before the highest rate of trigger pulse is generated
by C2 and the diac circuitry so do’ not use values
other than those specified.

R4 is a bleed resistor across the main capacitor
to ensure that when the unit is switched off any

The strobe unit with a panel removed showing
the large paper capacitor (C4)
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COMPONENTS . . .

Resistors
R1 1MQ
R2 100kQ
R3 5000 10W wirewound
R4 100kQ 1W
All 10% +W except where otherwise stated

Capacitors
C1 8uF elect. 500V
C2 2uF elect. 200V
C3 0-1uF 400V polyester
C4 8uF 500V paper

Diodes
D1-D2 [IN4001 (2 off)
D3 ST2 Diac (G. W. Smith)

Xenon Tube
LP1 Hivac ZFT2 (Townsend and Coates Ltd.,
Coleman Rd., Leicester)

Transformer
T1 Primary, 10 turns 18 s.w.g. enamelled wire;
secondary, 200 turns 36 s.w.g. enamelled wire
both layer wound on 2in length, Lin dia. ferrite

rod

Miscellaneous
S1 Double pole mains switch; FS1—5A fuse
with panel mounted holder; group board;
stand off spacers; 3 wander plug sockets;
1 wander plug

high charge stored on C4 is reduced over a short
period of time. Do not. however, rely on this—it
i1s always safer to discharge high value capacitors
with a screwdriver before touching them.

C4 must be a paper dielectric capacitor rated in
excess of 500V. An electrolytic must not be used
in any circumstance.

.
LP1 SCREEN C4 Ré P

\\vm WIPER
VR) TRACK

Fig. 2. Component wiring and assembly on
group board. Stand-off spacers should be used
when connecting to case

CONSTRUCTION

Nearly all the circuitry is mounted on a length of
group board (Fig. 2) and the only precautions neces-
sary in the layout are that the secondary of TIi
(winding details given in Fig. 3) should not be routed
too close to any other wiring and R3 should not
touch any other components as it gets quite warm.
As the discharge current from C4 is very high, fairly
heavy gauge wire should be used to connect its
terminals to the discharge tube to prevent excessive
line drop.
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% SEC WIRE

( 200 TURNS 36SWG ENAMELLED
s e
o iyl

10 TURNS 18SWG
TO TRIGGER ELECTRODE

ON TUBE /. i
TO COMMON
RAIL

ENDS OF WINDINGS TO BE ANCHORED/

WITH PVC TAPE

e
' DIA FERRITE ROD
INSULATED WITH
1LAYER OF
Toc3 PVC TAPE

Fig. 3. Winding details of trigger transformer.
Both windings are wound in the same sense

All the components should be mounted in a metal
case that can be properly earthed; this is essential as
all the wiring is live to mains. Wander plug sockets
form a  convenient way of mounting the tube
within the reflector and enable easy change of tubes
which have a life expectancy of about a million
flashes (this is equivalent to about 25-30 hours of
operation at 10 flashes per second).

REFLECTOR

The reflector was the hardest single item to find.
In the end a tour round surplus shops solved the
problem where a reflector from on old projector
system was found for a few pence. An old car head-
light reflector (pre sealed-beam era) would be ideal.

The reflector should be bolted or stuck on the
main box and the tube sockets fixed through the
rear of the reflector and the case—these add extra
mechanical support to the reflector. To make the
unit tamper proof it would be advisable to place a
clear Perspex guard in front of the tube—if different
coloured lighting was required tinted Perspex could
be used for this purpose.
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HIS FADER unit was developed for use in a
Discotheque console where it will automatically
fade out the music being played when the D.J.

makes an announcement via the microphone. When
the announcement is finished the music is then
restored to its original volume.

As the finished unit in its original form measures
only 375 X 2:5 x 0-5in, it should fit easily into
the corner of a Discotheque console.

Whilst no complicated adjustments of the console
wiring are required the unit will require some form
of power supply as it consumes some 7mA at
9V. This could be taken from the Discotheque
supply or be provided by a battery if required.

CIRCUIT

The circuit is shown in Fig. 1 and, as can be seen,
is constructed around the Motorola integrated cir-
cuit MFC 6040 which is used as an electronic
attenuator. It provides zero attenuation for con-
trol voltages below 3-5V and about 90dB attenuation
for a 6V control voltage. Thus to give the required
control effect we have to derive a rising and fall-
ing d.c. level from the microphone signal to fade
the deck signal in and out.

TR1 and its associated resistors form an emitter
follower which gives the input a high impedance
and thus prevents undue loading of the console pre-
amplifier. TR2 forms a simple amplifier the output
of which goes to the base of TR3 via diodes DI
and D2 and VR1. The diodes clamp and rectify the
amplified microphone signal and VRI1 controls the
amount of signal applied to the base of TR3. Thus
it controls the sensitivity of the unit.
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When there is an input signal at the microphone
of sufficient amplitude TR3 is turned hard on and
the collector is thus at O0V. C4 prevents this voltage
rising appreciably during any short breaks in speech
which might occur such as between words or
sentences.

Without an input signal TR4 conducts and the
collector lies about 2V above earth potential. When
TR3 turns on TR4 turns off and C5 charges up
via R7, providing a rising potential at the control
input of ICI.

This in turn attenuates, at a rising rate, the signal
from the deck. The initial attenuation must be
fairly rapid if the initial part of the announcement
is not to be drowned in music.

When TR3 turns off again TR4 turns on and
C5 discharges to earth through TR4 and R8 until
it reaches a steady level. This gives a falling voltage
level to decrease the attenuation provided by ICI.

POWER SUPPLY

As mentioned, a 9V supply giving about 7mA is
needed. If such is already available within the con-
sole, all well and good. If not then it is simply a
matter of dropping and stabilising the console pre-
amplifier supply and' this may be done simply by
using the circuit of Fig. 2.

In Fig. 2, the resistor R9 drops the supply voltage
from the console rail value to 9 volts at which it
is clamped by the Zener D3. Capacitor C9 gives
smoothing of the output. Using Ohms Law, and
given a pre-amplifier voltage of V voits then;—
R9=(L11—2-) kQ, where R9 is 4 watt if V is less
than 30V or otherwise } watt.
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100kn

Fig. 1. Circuit diagram of the complete fader which is based on the Motorola MFC 6040 attenuator

integrated circuit

”

R9
+YO—\VV

PRE-AMP D3

8zvss
SUPPLY Covi

EL —O+ Fig. 2. Circuit of a simple power supply for use
C9

with the fader
100uF

oV O—

0oV

DECK OUT DECK IN

MIC OUT

OOOOOOOOOO0O0O0OORMO0OO0| OOOO0O0O00O0O0O0O0O0O0O0O0O0OO0

0000000000 POOOOOO

N

000000

~®————— DIRECTION OF COPPER STRIP
X=8REAK IN COPPER STRIP

Fig. 3. Component layout and 01 in track Veroboard cutting details
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COMPONENTS . . .

VOICE OPERATED FADER

Resistors

R1  220kQ2
R2 100kQ2
R3 2-7kQ
R4 1-8MQ
R5 10kQ

R6 22kQ

R7 3-3kQ
R8 560()
R9 See text

Capacitors

C1-C3 01 uF Mylar film

C4 47uF, 10V elect.

C5 220uF 10V elect.

Cé6 680pF polystyrene

C7,C8 1uF 16V elect.

C9 100uF 10V elect.
Semiconductors

TR1-TR4 2N3704

D1, D2 1544

D3 BZY88 C9V1, 91V Zener

1C1 MFC 6040 (Motorola). Available

from Jermyn or Arrow Electronics

Potentiometers
VR1 100k} linear horizontal mounting pre-set

Miscellaneous
0-1in Matrix Veroboard measuring 3:75in x 2.75in
Wire and coaxial cable as needed

MICROPHONE
0 o MICROPHONE INPUT
PRE-AMP
DECK
o) DECK INPUT
ORIGINAL UNMODIFIED CONSOLE
MICROPHONE FADER

K o— 5‘6‘% MICROPHONE INPUT

PRE-AMP

DECK
@ o—w—-lotcx INPUT

CONSOLE WITH FADER ADDED

Fig. 4. Discotheque console circuit with and without
voice operated fader

CONSTRUCTION

The unit is quite simple to construct as can be
seen from Fig. 3. Using standard O-lin matrix
Veroboard 375 X 2-:5in the layout of Fig. 3 may
be followed. Coaxial cable should be used for the
microphone leads to avoid hum pick-up.

Equally, circuit installation is simple as is shown
in Fig. 4.

If the circuit of Fig. 2 is to be used this may be
added to the board carrying the main components
or simply suspended in the wiring since it consists of
so few components.
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IGNITION TIMING LIGHT

By simply flashing the light from this portable
unit on your car crankcase and pulley the state
of ignition timing can be seen.

|.C. POWER SUPPLY

A dual power supply giving all the common
voltages for linear and T.T.L. integrated
circuits. Each supply gives 100mA with
variable overcurrent protection.

pen@@@@ = D
LOUDSPEAKER
m:msunfg/c/ﬁ

Construct your own Hi-Fi loudspeakers for the
P.E. Rondo Quadraphonic System. (Equally
suitable for use with other audio systems, of
course.)

Infinite baffle enclosure, with four 8 ohm units
and a six-element crossover network.

Design and constructional details given.
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PART 3:
APPLICATIONS OF
PHASE LOCKED LOOP

INTEGRATED CIRGUITS

PHASE

LGCKED LGDPS

BY J.B.DANCE wmsc.

THE BasiCc theory of phase locked loops has been
reviewed in a non-mathematical way in the
‘previous articles in this series. We will now consider
in detail the types of phase locked loops which are
currently available together with examples of the
types of circuit in which they can be used.

Monolithic phase locked loops are necessarily
fairly complex devices. In general the various manu-
facturers have evolved devices which are quite
different from one another and they must therefore
be considered separately.

SIGNETICS H.F. LOOPS

The Signetics International Corporation manu-
facture three rather similar monolithic phase locked
loops which can operate at high frequencies. They
are the NES60B, the NES61B and the NES62B
devices.

These three phase locked loops all employ the
same phase detector, the same voltage controlled
oscillator and the same voltage regulator stages. The
basic parameters are therefore very similar for all the
three devices, but there are differences in the
metallic interconnections which make some types
especially suitable for certain applications.

NES60B

The NES60B can be regarded as the most funda-
mental of the three devices. It has the basic phase
locked loop structure shown in the block diagram
of Fig. 3.1. This device is suitable for high linearity
f.m. demodulation, for telemetry decoding, for use
in signal generators, in frequency shift keying
receivers, in tracking filters, in circuits for exact
frequency duplication in a high noise environment,
etc.

The voltage controlled oscillator in this device pro-
vides two outputs of opposite polarity to each other.

NES61B

The NES61B contains all the circuitry of the
NES60B, but also has an analogue multiplier which
can be used as a quadrature detector. This allows
the device to be employed for the synchronous
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detection of amplitude modulated signals if an
external 90 degree phase shift network is added.

The NES61B can also be employed in a.m./f.m.
i.f. strips, in signal generators, in telemetry decoders,
in tracking filters, etc.

NES562B

The NES62B is similar to the NES60B, but the
loop is broken between the voltage controlled oscil-
lator and the phase comparator. A frequency
dividing circuit can therefore be inserted in the loop
at this point if it is desired that the voltage con-
trolled oscillator shall operate at a harmonic of the
input frequency.

The NES62B is therefore especially useful in
frequency synthesisers and for frequency multiplica-
tion and division. In addition, it can also be used
in f.m. i.f. strips and for most of the other applica-
tions for which the NES60B is suitable.

SUMMARY OF DATA

Each of these three phase locked loops can be
operated over a frequency range from less than
IHz to over 15MHz, the centre or free-running
frequency being set by the value of a capacitor
connected between two pins of the voltage con-

+ Yoo LOW-PASS  OFFSET
LTER

i CONTROL
i§ ‘l_s 14 |||

PHASE LOW-PASS
COMPARATOR FILTER

DE-EMPHASIS

10

4

INPYT 1

9
DEMODULATED

+ uTRuT

VOLTAGE
CONTROLLED [—&€—  LIMITER
5 DSCILLATOR

3
OSCILLATOR
ouTeuT NES60B
4
0 g 7
FINE TRACKING
TUNING RANGE

Fig. 3.1. Block diagram of the NE560B phase
focked ioop. The numbers refer to pins on the
dual-in-line versions

INPUT 2 =5

2

TUNING
CAPACITOR
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step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
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PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars
No. I. Capacity |8 gauge mild steel X 36in.

£17 carr. 50p
£12 carr. 38p
£12 carr, 38p

wide
No. 2. Capacity |8 gauge mild steel X 24in. wide
No. 3. Capacity 16 gauge mild steel X [8in, wide
Also new bench models. Capacities 36in. x 18 gauge £35. 24in. x [6 gauge £32.

Carriage 75p.  Add 10% VAT to total price of machine and carriage.

End folding attachments for radio chassis. Tray and Box making for 36in.

model, 274p per ft. Other models 174p. The two smaller models will form

flanges, As supplied to Government Departments, Universities, Hospitals.
One year's guarantee.  Money refunded if not satisfied. Send for details.

A.B.PARKER, Folding Machine Works, Upper George St., Heck dwike, Yorks. Heckmondwike 3997

ELECTRONIC

BAS &

Transformer

PLEASE  ADD 10%

COMPLETE MAINS OPERATED parts kit &
flush or surface mounting box £8-:45 rar 200.
parts available separately;
TGS 105 sensor........

PC B and circuit diagram _....

VAT

ELECTROMEC Ltd, Ruckinge, Ashford,Kent rvzs 2eF

DETECTOR for

S [OJK{E:

ceer-n....£1-80 RP&PR 10p.
ceieee....E1'50 R&R 20p.
vee.....£055 RP&PR 10p.
TO

THE  ABOVE

AURORA
?ultichmnel Sound Controlled Light (PE Apr./Aug.

S/c's (excl, SCRs), Rs, Cs, Pots, Cores—8 ch,

PHONOSONICS

NEW LOW PRICES
FOR MANY
PCB's AND KITS

pc-base,

£17-50; 4 ch. £995. Reg. PSU £3.65. PCB—
4 ch. control (4%in x 10%in) Mk, 2—also holds
rotary or slider pots £2:20. PCB (4%in x 5in) Mk, 2——for PSU, Sync Gen.
8 cores, 8 SCRs, £1-10. SCRs—I A, 50p,

holds relay and cores, £1-85.

(PE Mar./Apr. 73).

Pot
Panel Lamp—Mono, £11-80;
£2-50. PCB—Main Circuit (32in x 9in) (Stereo) also

PCB—Sub-Assembly. {(24in x 64in) (Stereo) Mk.2
holds Sw, Rs, Cs, Presets and mounts on Sw's, 80p.

Sjc’s, i.c.’s, Rs, Cs, Relay and
and pe-bases, A Pots,

Sw's,
tereo, £18.70, PSU,

Cores

A.F.SIGNAL GENERATOR BIOLOGICAL AMPLIFIER

(PE Nov, 72(). S/c's, Rs, Cs, Pots, | (PE lan./Feb, 73). P/A Set—S$§/c's,
Sw’s, PCB (2iin x4in) also holds | i.c.’s, Rs, Cs, Pots, PCB (14in x 3%in),
Sw's, £3-18, £3.50, O/P Stages (S/c's, Rs, Cs

Pots and Sw's as reqd.). Alphaphone
53p, Cardiophone 66p, Freq. Meter
£€1.60, Vis-Feedback 55p. Audio Amp
PC7 avail. to order £5-20.

LOUD-HAILER AND SIREN
(Pre-amp and Siren Generator)
(PW Dec. 72). S/c’s, Rs, Cs, Pot, PCB
ﬁjin x21in), £2,20 (While stocks last).

ain Amp Module PC5+ obtainable
to special order, £6.

ELECTRONIC PIANO
gE Sep. 72/jan. 73). PCB PRICES
OWN., Details in lists,

GEMINI STEREO AMPLIFIER
(PE Nov, 70/Mar. 71) Stereo Sets & PCBs. Pre-amp—S/c’s. £1-80. Rs, Cs, Pots,
Maka-Sw's—with +W MO Rs, £10-90—with}W or W CF Rs, £8-90.PCB (34in x
103in) for sets with MO and {W Rs, also holds rotary or slider pots and Maka-
Sw's, £1-90. Main Amp—Rs, Cs, Pots, £5:20. PCB (34in x 5in), £1-15. PSU—Rs,
Cs, Pot, £3-70. PCB (2in x 4in), 65p.

REVERBERATION UNIT
S/c’s, Rs, Cs, 5lider Pots, T/fmr, £6-80. PCB (2in x |t}in)
9in Spring Unit avail. to order, £3-75.

(PW Nov./Dec, 72),
also holds sliders, £1-20.

VIBRASONIC GUITAR
RE-AMP

(PW Sept. 70). Incl._ Mic P/A, 2-
Guitar P/A, Trem and Tone Controls,
Master Volume. S/c's, Rs, Cs, LDR,
Rotary Pots, Lamp, Coupling T/fmr,
£6-65, PSU, £2.80. PCB (3iin x
103in) Mk, 2, also holds 7 rotary or
slider pots, £1.75.

ULTRASONIC
TRANSMITTER-RECEIVER
(PE May 72). S/c’s, Rs, Cs, Pot,
Relay, Dual PCB (2in x 5%in), £3.90.
T/ducers avail. to order, £6:30 per

pair.

GEMINI STEREO TUNER 8 WATT AMPLIFIER
(PE  Apr./Jun. 72). Rs, Cs, Pot, | (PW Nov./Dec. 72). Pre-amp—S/c’s,
£3.80. PCB as publ., £1-50. Rs, s, Pots, Sw—Mono, £2-50;
Stereo, £5:20. PCB (3%in x Tiin)
MICROPHONE MIXER (Stereo) also holds rotary or slider
(PE Apr. 69). S/c's, Rs, Cs, Pots, | pats and Sw, .80, Main Amp—
£2.60, S/c's, Rs, Cs, Pot—Mono, £3-65; Stereo,

PCB (3%in x 4fin) also holds

6 rotary or 4 slider pots, £1:10. £7-30, PCB‘(Z}in x 3in) Mono), 60p.

" LOGICAL RADIO CONTROL AND MODEL SERVO CONTROL
(PE Feb./jun, 72)—Details in lists—Hurry not many left!

ALSO
PCBs as published (while stocks last)

or:
DIGITAL PSU (PE Au(. 72), 50p
OSCILLOSCOPE P/A (PE Aug. 72), 33p
SCORPIO (PE Nov./Dec. 71), 60p
TRIFFID (PE Feb. 73), 60p

AND
DIGITRONIC (PW Mar, 73}, Read-
out PCB (14in x 3%in), 60p.

TAPE NOISE LIMITER
{PE Feb, 72). S/c's, Rs, Cs, Pot, PCB
(Iéin x 3in), £2+20. Reg. PSU and
PCB (14in x 24in), £3-10.

VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlled
Light with built-in variable strobe,
(PE June 72). S/c's, Rs, Cs, Pots,
Tifmrs, Keyswitch, £8-85. PCB (3fin
x 74in) Mk, 2, also holds pots, Sw,
T/T7 T/ime, £1-50. SCRs—IA, 30p,

PHOTOPRINT PROCESS
ONTROL

(PE Jan./Feb.72), For colourand B & W
—finds exposure, controls timing,
stabs, mains voltage, S/c’s, SCR, LD
Rs, Cs, Pots, Relay, Keyswitch,
Tlimr, £7-50 PCB (3tin x54in) also
holds pots, Sw, relay, £1:20.

SOUND SYNTHESISER
(PE 1973)

Details of PCBs & Components in
lists. SOME PRICES DOWN,

SEMICONDUCTORS CAPACITORS Pekaitens NEW!
ACI128 20 ELECTROLYTIC (4F/V) | TANTALUM | POLYESTER | Shafc  assem- .
ACIT6 20: ZZII;(OSGH ﬁ: 220/10 6p BEAD (uF/V) | C280AE bly P RONDO (PE current series)
ADI6l  40p [2NSI4  22p | 1-0/63 op | 220716 6p |0-1/35 12p 250V(uF) | Wafers  33p | | pyaASING UNIT (PE Sept, 73)
BCI107 9p | 2N1304  20p | 2:2/63 6p | 220/25 10p | 0-22/25 12p | 0-01 3p | Screens  (per
BC|08 9p | 2N2905  23p | 47/63 6p | 220/40 12p [0-47/35  12p | 0015 3p [RkofS)  l2p ENLARGER EXPOSURE
BC109 op [2N2907  22p | 10/25 6p | 226/63 18p | 1-0/35 12p | 0022 35| Spacers  (per | | METER AND THERMOMETER
s amidme ol o eun mie e jem o iRan? P (o
P P P /6 ép |2 12p | 0-04 3 i
BC149 11p | 2N3823E  31p | 22/10 6p | 470125 2 | 3203 125 ioAT 3 | 3P4w 30p (| SEMICONDUCTOR TESTER
815 1b|iNsie ‘b |33E3  eb|sooies  don|ioae  len|o i | el o AN
p p 6 6 6 . 5, ¢ R EFFEC
BCiS9  12p | IN40O)  6p | 33/16 ol eaoes  iop | 19725 Leefions 5p | ACLHACL 430 wino A(:Eooc?';;) s
BC204 14p | IN4002 7p | 33/40 6p | 680/25 18p | 22/16 16p | 0-33 13 / ’6 ‘
BCY7I 22p | IN4004 op | 47/6-3 6p | 1000/10  12p | 47/6-3 16p | 0-47 [13 SIP;",‘ P DETAILS IN LISTS
Y51 6p | IN4005  10p | 47/25 6p | 1000/25  20p |47/16 25p | 0-68 1o | DPOT 24
BSYSSA  (2p | BAI45 17p | 47740 6p | 1000/40  40p 1-0 14p P
C28 Sp | OA9| Tp | 47/63 6p | 2200/25  45p TRANSFORMERS (MAINS)
ocri 12p | OA200 6p | 100/10 6p | 2200/40 50p | POLYSTYRENE 63V 5% (pF) | RELAYS Sub-min 12V-0-12V 50mA £1.50
ocs. 4p | Z )3 50p | 100725 6p | 3300/6 10p | 10t022003p; 3300 to 8200 4p; |2PCO 12V &1 | \;n 0.6V 0.6V 6VA £1.30
Q8R12  48p|mic | 3| loci0 ¢ | J00ito0 - <3 16000 5p dhcoizv a1 | Min 0-12v 0-12v 6vA £1.30
p | (8-pin A Min 0-20V 0- .
ZTX107 9p | uATBIS €247 | 150/16 6: 4700725 7s= v"l‘gflsc‘r?:‘s.(ﬁu SERIES) Clip P .;;‘v?/‘.‘-’u" 20V 6VA f”:
ZTX503  14p | (TO3 can) 150/63 12p | 4700740  93p |1V 5% C.F. 1p; +W 5% CF. Ip; | Reed Relay | 5.95.30 0-25-30V 1-5A £3.60
1W 2%, M.0. '3p 6-9V 85p
U.K. 10 ’?’TEQPSQ%"“"G 1 VAR All PCBs Fibregl Dc'ﬁ':!'l‘iAHL Tinned, L d
K. 10p per order. at cost—please all — °, s Fibreglass, Drilled, Roller-Tinned. Ayout an
for this when ordering and also state whpg(':gr :iroowr U.K. Orders only—add 10% to total cost or order. Circuit Diagrams Free with each PCB. Unless stated '"as
surface mail required—kit weights are shown in our, [published”, PCBs are designed by Ph ics. Pots
lise. . i .LIST i .. [are rotary unless sgated as slider, All components are
S.A.E. for free itemised list and with all enquiries|brand new, top quality, guaranteed. Prices an.dkdflivuries
bj: to stock i ility.

please.

of individual comp

PHONOSONICS, DEPT. PEI2, 25 KENTISH ROAD, BELVEDERE, KENT DAI7 5BW

MAIL ORDER ONLY
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Fig. 3.2. Graph showing the relationship be-
tween the centre frequency and the value of the
timing capacitor

trolled oscillator. The variation of this frequency
with the value of the capacitor is shown in Fig. 3.2.

The control voltage is prevented from exceeding
a preset level by a limiter between the control volt-
age amplifier and the voltage controlled oscillator.
This range is known as the tracking range and is
set by a control current into pin 7 of the i.c.

The typical operating voltage of these devices is
18V. The NES5S60B consumes less than 11mA, the
NES61B less than 12mA and the NES62B less than
14mA.

The NE560B and the NE561B require a minimum
of 100xV for locking, and can take 1V r.m.s. maxi-
mum. The corresponding figures for the NE5S62B are
2004V minimum and 3V r.m.s. maximum.

The maximum output voltage swing is 4V peak-
to-peak.

If one applies a 1mV, 10-7MHz f.m. input signal
which has a +75kHz deviation and a 50 ohm source
impedance, the demodulated output is typically
60mV in amplitude with a total harmonic distortion
of 0-39% (typical).

When one of these loops is used for demodulat-
ing f.m. signals a capacitor may be connected from
pin 10 to ground to provide de-emphasis.

At operating frequencies below 5SMHz the low
pass filter may be formed by connecting a capacitor
(or capacitor and resistor in series) across the low
pass filter terminals. At higher frequencies a capa-
citor from each terminal to ground should be used
to ensure loop stability.

APPLICATIONS

In order to illustrate the usefulness of phase
locked loops some circuit diagrams will be given.
Whilst it is not possible to give sufficient detail for
the systems to be built it is hoped that the informa-
tion given will give the reader an appreciation of
the practical aspects of phase locked loop i.c.s.

F.M. DEMODULATION

A phase locked loop can replace almost the whole
i.f. strip, limiter and f.m. detector of a conventional
receiver. A typical circuit using the NE560B as f.m.
demodulator with an i.f. amplifier and limiter is
shown in Fig. 3.3.

The input from the f.m. tuner unit is first ampli-
fied by the two sections of a Signetics NESI0A dual
high frequency differential amplifier. The low out-
put impedance signal from the NE510A is coupled
by C4 to pin 12 of the NES60B. The other input
(pin 13) of the phase comparator is grounded with
respect to radio frequencies by C5. The capacitors
C4 and C5 may each have a value of 20pF when
the signal frequency is 10-7MHz.

The frequency of the loop is set by the variable
capacitor C9 which is connected between pins 2 and
3 so that the centre frequency becomes approxi-
mately equal to the signal frequency. The value of
C9 may be estimated from Fig. 3.2.

+ 18V

r—7 71 R3

FM INPUT

2
FROM TUNER AESior

15 A A l

2 R6
NESIOA L\/W—‘l
] NEseos | ,/ c8
3 =co
g 3
3
o] |9
cio
I_DE-MODULATED
ouTPUT
2
mAl
C5 L-
CS-- [N 3 R7
* —— ———
K 0-OlpF

Fig. 3.3. Circuit diagram of the NE560B used in an f.m. demodulator
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Fig. 3.4a. Block diagram showing the NES61B
used as an a.m. demodulator

Fine tuning is easily accomplished by using a
variable capacitor for C9. However, a potentiometer
connected between the power supply lines with the
slider connected to pin 6 via a 200 ohm current limit-
ing resistor may be employed.

Components RS, R6, C7 and C8 form the low-pass
filter which controls the capture range and the selec-
tivity. The value of the capacitors in microfarads is
approximately 2660 divided by the required band-
width in hertz.

DE-EMPHASIS

The de-emphasis is introduced by merely connect-
ing pin 10 via a capacifor to ground. The value of
this capacitor multiplied by the internal -eight
kilohm resistance should produce a time constant
of about 50us for the standard f.m. broadcasts in the
UK. Thus C, = 50 x 10-6/8000 = 6-25nF, but
this value is in no way critical.

THE NE561B FOR A.M. RECEPTION

The NES61B can be connected as in the block
diagram of Fig. 3.4a for the detection of a.m. signals.

The 90 degree phase shift circuit changes the phase
of the input signal so that the voltage controlled
oscillator in the phase locked loop operates in phase
with the input signal. The output from this oscil-
lator is fed to the product detector where it provides
the local oscillator signal.

A practical a.m. detector circuit using the NES61B
is shown in Fig. 3.4b. It can be used over a fairly
wide frequency range, but component values will be
quoted for the medium wave band (550kHz to
1-6MHz).

The values of the by-pass and coupling capacitors
should be chosen for a low impedance at the operat-
ing frequencies. For medium wave use C2, C7 and
C8 may therefore be 0-1xF.

CAPACITOR TUNING

The value of CS must be selected so that the
voltage controlled oscillator operates at the required
input signal frequency. If desired, the capacitor C5

1064

7

12kt

Fig. 3.4b. Practical circuit of the a.m. demodu-
lator

may be a variable one, in which case the connections
to pin 6 (R3 and VR1) may be omitted.

When a variable capacitor is employed for CS5,
its value will be approximately 300 divided by the
input signal frequency in megahertz at the capacitor
setting concerned. For the S550kHz to 1-6MHz
range, the value of C5 should range from about
550pF to about 180pF.

RESISTOR TUNING

If the tuning is to be carried out by the variable
resistor VR, the value of C5 should be chosen so
that when no current is jnjected or removed from
pin 6, the voltage controlled oscillator operates at
the geometric mean frequency of the band to be
received. This geometric mean is equal to the square
root of the product of .the lowest and highest
frequencies in the band. In the case of the 550kHz
to 1:6MHz receiver, this mean frequency works out
as 940kHz.

The complete medium wave band may be tuned
by VRI; this potentiometer may be a ten-turn helical
type to permit accurate setting. The value of R3
is selected to give the desired tuning range and will
be about [-2 kilohm when an 18V power supply is
employed.

PHASE SHIFT

The component values of the phase shift circuit
may be determined in the following way.

If R, = R, = 3k}, the C, = C, = (13 X
10-4/H)F
where f is the midband frequency. In the medium
wave receiver, f is 0094MHz and C, = C, = 1-35
x 10-10F = 135pF.

LOW-PASS FILTER

The value of the low-pass filter capacitor, C4, is
not at all critical, since no information is derived
directly from the loop error signal. One merely
requires to establish stable operation. A 10nF capa-
citor is suitable for C4.

Practical Electronics December 1973
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TAPE RECORDER FLUTTER METER

A circuit devised by R. Blair of Houston using the
NES561B in a tape recorder flutter meter is shown
in Fig. 3.5. A 3kHz sinewave is fed to the record-
ing head. The output from the replay head is fed
to the phase locked loop which detects any variations
in frequency from the 3kHz value.

The NES6IB circuit is set to a nominal value of
3kHz using the fine tuning control. The demodu-
lated output is capacitively coupled to an amplifier
of high input impedance. The output level changes
with any change in the frequency of the signal
applied to the phase locked loop.

An oscilloscope may be employed to measure the
peak deviations and a true r.m.s. voltmeter to make
r.m.s. flutter measurements. (The waveform is com-
plex and therefore meters which read the peak or
average value will not give true readings.) The
output can be filtered to study any selected bands of"
frequencies.

THE 565

One of the best known low frequency phase
locked loops is the 565 device. This is available as
the Signetics NES65A device and as the National
Semiconductor LMS56SCN device in a 14 pin dual-
in-line encapsulation. The NES65K and the
LMS65CH are electrically equivalent devices in a
TO-99 circular encapsulation.

The basic circuit for all of these devices together
with the pin connections is shown in block form
in Fig. 3.6.

The loop is broken between the output of the volt-
age controlled oscillator and the input to the phase
comparator (pins 4 and S respectively) so that
frequency divider circuits can be inserted at this
point for frequency synthesis applications. The low-
pass filter is formed by the internal resistor marked
RA in Fig. 3.6 and the external capacitor C2.

FREQUENCY RANGE

The maximum trequency at which the voltage
controlled oscillator of the 565 devices can operate is

C4 0-15pF

1
c2

10
: & HEFERENCE
oUTPUT
PHASE
s DETECTOR AMPLIFIER o :

3-6kn
INPUT FROM 5

OSCILLATOR

INPUTS

VOLTAGE
CONTROLLED
OSCILLATOR

—7 .
3T ,

Fig. 3.6. Block diagram of the 565 low frequency
phase locked loop. This is the pin numbering
for the NE565A (Signetics) and the LM565CN
(National Semiconductor), both 14 pin dual-in-
line

g,

OSCILLATOR
ouTRUT

about S00kHz. The minimum practical operating
frequency is set by the maximum value of the tim-
ing capacitor (Cl in Fig. 3.6) which can reasonably
be used. If one decides that this maximum value
is 10,000xF, one can obtain a frequency as low as
0-001Hz.

The free-running frequency of the voltage con-
trolled oscillator is only partly determined by the
value of the timing capacitor Cl. The frequency
can be changed over a range of at least 10: [ using
a single value of Cl by varying the value of Rl in
the pin 8 circuit; alternatively the value of the cur-
rent fed to pin 8 may be varied.

The typical variation of the free-running frequency
with the value of Rt for four values of the timing
capacitor is shown in Fig. 3.7. For any given value
of the timing capacitor, the free-running frequency
is about an order of magnitude lower than that of
the high frequency loops.

The free-running frequency of the 565 oscillator
is given by the uapproximate equation f = 12/
(4R C,) where Rl and Cl are the timing com-
ponents shown in Fig. 3.6.

-
xz
™)
§ REPLAY HEAD
3 7
b
- 3kHz
& SINEWAVE
RECORDING HEAD SEHCRATON

+i8Y
e C6
L FILTER
2 ouT
TUNABLE
BAND PASS
FILTER FITER

T0
0SCILLOSCOPE
OR
‘rms VOLTMETER

Fig. 3.5. A tape recorder flutter meter using the NE561B phase locked loop
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Fig. 3.7. Relationship between the centre
frequency and the timing components for the
565 integrated circuit

The value of the timing capacitor Cl can vary
over wide limits, but the resistor Rl should have
a value of between 2k{} and 20k{(), the optimum
being about 4k(.

When using power supply lines which are sym-
metrical with respect to ground, the range of volt-
ages which may be employed is +5V to +12V.
When +6V power supplies are employed, the typical
current taken is 8mA with a maximum value of
12mA. The maximum permissible power dissipation
is 300mW.

THE OSCILLATOR

The voltage controlled oscillator circuit used in
the 565 devices can be obtained as a separate
integrated circuit type 566. It is available as the
Signetics 8 pin dual-in-line device type NE566V and
the similar National Semiconductor device type
LM566CN. The circular TO-99 equivalents are types
NES566T and LM566CH. The SE566T and LM566H
are close tolerance devices.

In the 565 phase locked loops, triangular and
square waves are generated by the voltage con-
trolled oscillator, but no buffer stage is provided to
give a triangular wave output as in the 566. The
square wave output (about 54V peak-to-peak) is
available at pin 4 of the 565.

The output of the low-pass filter (pin 7 of Fig.
3.6) is connected internally to the voltage control
input of the oscillator. The oscillator frequency can
therefore be controlled by a signal fed to the
demodulated output terminal (pin 7).

LOCKING RANGE

The range of input frequencies over which the
loop will remain in lock on each side of the centre
frequency is given by the approximate expression
+8f/V where f is the centre frequency and V is
the total voltage between the power supply lines.

The 565 can therefore track the input frequency
over a very wide range (typically +609% of the
centre frequency). Locking can be obtained over a
greater fraction of the input frequency than in-the
case of high frequency loops.

The 565 input impedance is typically 10 kilohm
(minimum 5 kilohm). The minimum input signal
required to produce tracking is typically ImV r.m.s.

The linearity of the f.m. response is very good
(typically about 0-2%).

1066

FREQUENCY MULTIPLICATION

In the circuit of Fig. 3.8, a frequency divider
circuit has been inserted in the loop between pins
4 and 5. The output of the voltage controlled oscil-
lator is divided in frequency by a certain factor and
the frequency divided circuit locks with the input
signal. The oscillator therefore operates at a higher
frequency than the input signal.

The value of C2 should be adequate to eliminate
variations in the demodulated output voltage at pin
7 in order to stabilise the voltage controlled oscil-
lator frequency.

The square wave output frequency can be taken
from pin 4.

METAL DETECTOR

Phase locked loops can be used to detect changes
of frequency. Such changes can be produced when
the coil of a tuned circuit approaches a piece of
metal. Phase locked loops can therefore be used
in metal detectors.

A circuit of this type which has been designed by
J. Blecksmith of California is shown in Fig. 3.9. The
8in diameter search coil comprises 30 turns
of copper wire (26 s.w.g.) and has an inductance of
about 0-SmH. It is connected in the Colpitts oscil-
lator circuit of TR1 which operates at about 100kHz.

This oscillator is coupled by C3 into the input
of the 565 circuit (pin 2)¢ A current source (TR2
and TR3) is employed to supply most of the cur-
rent of about 2-5mA which passes to pin 8 and
which equals the charging and discharging current
of C4. The use of this current source increases the
output of the loop at pin 7 to about 0-5V for a
1% frequency deviation. (This follows from the
‘fact that the 20k} resistor R7 will produce a
change in the current to pin 8 of 0-5/20,000 =
0:025mA for a 0-5V change. In other words a
change of 0-5V produces about 1% change in the
pin 8 current.)

The output voltage at pin 7 is compared with the
reference voltage at pin 6 by the differential ampli-
fier of TR4 and TRS. The output of this amplifier
drives a centre reading meter which has a +100pA
scale. The meter zero is set by VR2 and the
sensitivity by VR3.

When the search coil is brought near to a non-
ferrous metal object, the frequency of the TRI
oscillator circuit will rise and so will the meter
indication. Any object containing iron will increase
the inductance of the loop and reduce the frequency
of oscillation; the meter reading will therefore fall.

m 'L 2 51kt
c3
Nazsi
InF
8 7 10 4 10kn
w ’zuuzs

-] | L
T =

Fig. 3.8. A frequency muitiplier using the 565
and a divider
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LEARN about MODERN TV Design

by building this Heathkit 12’ B/ W Portable

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

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

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

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

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

in the shops.

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

FREE
Heathkit

Catalogue

Contains something for
everyone : Hi-F1 Stereo.
Testers & Instruments, SWL
Metal Detectors . .. even a
Battery charger Kit.

Maul the coupon . . . Today !
Heath (Gloucester) Limited,

Gloucester GL2 6EE.
LONDON showroom

233 Tottenham Court Road
Tel 636 7349
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the mains or off your 12 volt battery for car, boat or
caravan use. Add to this Heath’s world renowned
experience in the design of equipment for first-time kit
builders, and you will be impressed on all counts of
engineering, styling, and performance.

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

The GR-9900 is a kit you'll be proud to build and
own. You have a choice of fully finished cabinets in
teak or modern white and the kit price, £62,70 (carriage
extra}, includes a FREE high performance indoor aerial.

Choose cash or Heath Monthly Budget Plan

(Mail order prices and specifications subject to change without notice}

Moo —— == = o

ease send me a FREE Heathkit catalogue

ame

IN
I
IA

|
I
|
ddress |
I I
I |
|—— |
| HEATH Heath (Gloucester) Limited,Dept, PE/12/73 |
L_ Gloucester GL2 6EE, Telephone 0452 29451
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PIP 124p.

Catalogue 10p.

ES

Essex

(Saturday callers welcome)

1 Dockyard Station Road,
0ld Harlow,

All prices
inclusive
of V.A.T.

74 Series TTL

Linear Integrated Circuits

\.

1 25 25 1 25 1 25
sN7400 017 016 | SN7as 050 ode | SN7ssd 017 18 | BN7es 085 ose
8N7401 017 016 | N7427 050 046 | SN7460 017 016 | BN7495 086 082
8N7402 017 016 | 8N7428 077 076 | BN7470 032 029 [ 8N7496 096 093
8N7403 0-17 016 | BN7430 017 016 | 8N7472 0:32 029 | 8N74100 £1-82 £1-76
8N7404 017 0-18 { BN7432 050 046 | SN7473 0-41 0:39 | 8N74104 £1.07 £1-04
8N7405 017 016 | SN7433 088 083 | SN7474 041 039 | 8N74105 £1-07 £1-04
8N7406 039 034 | SN7437 071 068 | SN7475 050 048 | 8N74107 044 042
8N7407 039 034 | 8N7438 071 068 | SN7476 044 043 | 8N74110 061 059
8N7408 020 019 | BN7440 017 016 | BN7480 074 071 | BN74111£1-38 2127
SN7409 020 019 | BN7441 074 071 | SN7481 2132 £1-27 | 8N74118 £1-10 £1.08
8N7410 017 016 | BN7442 074 071 | 8N7482 096 0-95 | BN74119 £1-49 £1-38
SN7411 0-28 027 | BN7443 £1-43 £1-38 | 8N7483 £1-21 £1.16 | SN74121 044 041
8N7412 039 034 | SN7444 £1.43 £1:38 | SN748¢ 2110 £1-05 | SN74122 £1-54 £1.43
8N7413 032 029 | 8N7445 £1-98 £1-05 | SN7485 £3-968 £285 | BN74123 £3-08 £2-97
SN7416 048 044 | SN7446 £1.07 £1.04 | SN7486 035 034 | s Devices may be
8N7417 048 044 | 8N7447 008 088 | BN7489 2605 £578 | yiiei to quality for
8N7420 017 018 | SN7448 £110 £107 | 8N7490 068 060 | oo O,
8N7422 0-55 053 | 8N7450 017 016 | 8N7491 2110 £1-05 -
8N7423 055 053 | 8N7451 017 016 | 8N7492 074  O-71 | * 100 plus less 10% off
SN7425 0-55 053 | 8N7453 017 016 | 8N7493 0-74 071 | 25 plus break

301 DIL 0-50 | 307 TO99 0-89 ; 710C TO99 0-46 | 748C DIL 0-52
301 TO99 0-55 | 307 8 Pin DIL 0-68 | 723C DIL 0-99 | 7483C TO99 0-42
301 8 Pin DIL 0-48 | 308 TO99 £6-80 | 723C TO99 £21-00 | 1437 DIL £21-30
301A DIL 0~GD 308A TO99 £7-40 | 741C 8 Pin DIL 0-35 | 1458 TO99 £1-30
301A TO%9 88 | 709C DIL 0-35 | 741C 14 Pin DIL0-36 | 3046 DIL 0-84
301A 8 Pin DIL 0 86 | 709C TO99 0-34 | 741C TO99 0-38

307 DIL 0-89 ' 710C DIL 0-44 ' 747C DIL 0-80
Electrolytic Capacitors %

4 VOLT 10 VOLT 16 VOLT | 25 VOLT 63 VOLT
47uF éip | 22uF 6ip | 1000uF 17p | 2200uF 39p | 1uF éip
100uF éip | 47uF éip | 1500uF 25p ] 5000uF 68p | 2-2uF éip
220uF 6ip | 100uF 64p | 2000uF 43p 4-7uF &ip
330uF éip | 220uF 8p | 3300uF 38p 6-8uF éip
1000uF 13p | 330uF 10p | 6800uF 65p 40 VOLT 10uF éip
4700uF 29p | 470uF 10p 6-8uF éip | 22uF éip

1000uF 1p 15uF 6ip | 68uF 10p
6-3 VOLT 1500uF 20p 25 YOLT 33uF éip | 100uF llp
33uF 64p | 2200uF 24p | |0uF éip | 47uF 6ip | 150uF 13p
6BuF ip 22uF éip | 100uF 9 | 220uF 19p
150uF bip ’ 16 VOLT 47uF 6ip | 150uF 10p | 330uF 22p
470uF Ip | ISuF 6ip | 100uF 8p | 220uF lip | 470uF 26p
680uF 13p | 33uF 6ip | 150uF 8p | 470uF i9p | 1000uF 44p
1500uF 18p | 68uF éip | 220uF 10p | 680uF 25p
2200ufF 18p | 150uF 8p | 470uF 13p | 1000uF 25p
3300uF 26p | 220uF 9p | 680uF 20p | 2200uF 44p
6800uF 40p | 680uF 17p ' 1000uF 22p | 3300uF 65p

Mullard Polyester’'s

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-01uF, (-015uF, 0-22uF, 31p. 0-33uF, 0-047uF, 0-068uF, 4p, 0-1uF, 4ip.
0-15uF, 0:22uF, Bip. 0-33uF, 7p. 0-47uF, 94p. 0-68uF, 12p. 1-04F, 1dp. 1-5uF, 22p. 2:2LF, 27p.

MULLARD POLYESTER CAPACITORS C296 SERIES

0-033uF, 3)2‘
180V : 0-01 4!
0-33uF, 81p. 0-47uF, Bip. 0-68uF, 12p. 1-0uF, 14ip.

400V : 0-001uF, 0-0015uF, 0:0022uF. 0-0033uF, (-0047uF, 24p. 0-0068uF, 0-01uF, 0-015uF, 0-022uF,
0-047uF, 0-068uF, v luF, 44p. U-15uF, 84p. 0-22uF, 8ip. 0-33uF, 12p. 0-47uF, 14p.
0-015yF, 0-22uF, 0-033uF, 0-047uF, 0-068uF, 3p. 0-1uF 34p. 0-154F, 44p. 0-224F, 5¢p-

\)

lar T 2 P
Popular Transistors Y

(Many other types stocked)

AC107 18p| AD149 40p LCl57 13p | BFY50 17p  2N3053 26p | 40636 66p| OA47  9p
AC126 14p AD161 32p|BCIS 12p|RFYsl 17p | 2N3054 50p 0AS1  9p
AC127 14p | AD162 32p | BC1sY 13p | BFv52 17p 2N3055 s2p | DIODES |gas5 11p
AC128 14p | AF1l4 15p | BCi68 1lp | MPS1i1 35p 2N3702 llp | IN914  8p| OAS0  8p
ACI42K 25p | AF115 16p|BC169 1lp|0C28  40p | 2N3703 11p [1N916  8p| 0A%1  8p
ACI41K 26p | AF116 15p | BC182 12p|OC35 40p | 2N3704 1lp|IN4148 5p| OA95  8p
AC178 15p | AF117 15p | BCI83 12p | OC36  45p | 2N3705 1lp|1N4001 4'p

ACIS87 14p |BC107 9p|BCI84 12p OC44 14p |2N3708 1lp | 1N4002 4ip

ACI188 14p | BC108 9p |BC212 12p |OC45  14p | 2N3707 1lp | 1N4003 Sip

AC187K 25p | BC109 10p | BC213 12p OC71  ldp | 2N3708 1lp | 1N4004 8ip

ACI89K 24p | BC147 1llp |BC214 12p | OCBI  14p |2N3709 11p|1N4005 8p

ACY20 22p|BC148 1lp|BFI94 15p|TYP41A 79p | 2N3710 1lp | 1N4008 9p

AD140 40p ' BC149 12p | BF195 17p TIP424 9lp | 2N3819 28p | 1N4007 10p

Carbon
skeleton presets

Sinall high quality type (linear only)
A1l values 100—5 meg ohms,

01 watt 8p each

0-26 watt 7p each

Volume controls
POTENTIOMETERS

Carbon track 500Q to 22 meg Q
Log or Linear.

Single 13p. Dual gang (stereo) 44p.
Single type with D.P. switch 28p.

Vereoboard

. 015 01
Reslstors matrin matrix

28 » 31 ... 22p

100 plus 2% x5 .. 24p

} watt 59 carbon 1p 0-7p 3% x 31 24p
} watt 5% carbon 1p 0-7p 31 x5 28p
1 watt 109 carbon 2ip 2p 2 x 17 78p
range 10 ohms to 47 3% x 17 £21-08
megohma. Pin insertlo 82p

} watt mfo 2% 2-4p 8pot face cutter . 52p
range 10 ohms Pack of 36 pina . 42p

megohma. 20p 20p

P.E. RONDO KITS

lied to full

with top quality P.C. boards, components
and solder.

CBS SQ Matrix Decoder (including licence fees) £8:00 4 80p VAT

Preamplifier Board £3-00 + 30p VAT.

lgs‘l'{.er Volume/Tone Controls/4 channel Balance Control Board £8-50 4 8ip

Power Amplifier Board and Heat Sink (cach board contains a stereo pair of
amplifiers) £7:50 + 75p VAT.
Power Supply Board

Mains Smoother Capacitor
Mains Transformer

Puuched Chassis

Wooded Cased

£5-00 4 00p VAT.

p + Tp VAT,
£6-25 + 62p VAT.
£2-25 + 22p VAT.
2175 + 17p VAT.
Hardware Pack £2-00 + 20p VAT.
Controt Section Facia £3-50 4 35p VAT.
All other kits and coniponents ueed in the P.E. Rondo will be available as they
appear in this series.

Transformers

12-24 volt
Secondary
Volts Amps Volts Amps  Part No. Price
inc. P/P
12 500mA 24 250mA  MTI11 £1-2
12 1 24 500mA MT213 21- 28
12 2 24 MT71 £1-89
30 volt 50 volt

15, 20, 24, 30v
Price jnc. P{P
02

Secondary 19, 25, 33, 40, 50v
Amps Part No. Price inc. P/P
1 £2-54

Secondary 12,
Amps Part No.

1 MT103 - b
2 2 MT104 £23-75
5 4 MT106. 26-00
Many other types available
See our Catalozue.
We are now Stockists of AMTRON
qm an High Quality Construction Kits
0~ (S.A.E. for full list) P

UK65  Transistor Tester 2:50
UK92 Telephone Amplifier 7-91
UKII1Q Stereo Amplifier 5 + Sw t-o07
UKI IS Hi-Fi Amplifier 8w 4-31
UK 120 Hi-Fi Amplifier 12w 5-20
UK 125 Stereo Control Unit 6:30
UK160 1.C. Amplifier 8w 11-07
UK220 Signal Injector 2-57
UK235 Acoustic Alarm for Absent-minded Drivers 739
UK240 Parking Lights Automatic Switch 8.66
UKS500 LW/MW/FM Radio Receiver 35-30
UKS515 MW Radio Receiver 9-86
UK640 200mw Light Dimmer 7-24
UK79%0 Capacitive Burglar Alarm 7-57
UKB840 Adjustable time lag car Burglar Alarm 681
UKB875 Capacitive Discharge Electronic Ignition for internal

Combustion Engines 14-51
TRA | 24-hour Digital Clock 24-50
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/ COAXIAL 2200 2200 20kn
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C3 0-IpF L
] 11
6 565
I | 1} 2
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I 50kn
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Wl RIO 110044
S5kft 56kt
-6V

Fig. 3.9. A metal detector using the 565

WEATHER SATELLITE APPLICATION

As an example of a very different application of
the 565, its use in a weather satellite picture demodu-
lator will be outlined.

Weather satellites continually photograph the earth
from a distance of typically a few hundred miles.
The pictures are stored in an electrostatic Vidicon
tube and are read out during the succeeding 200
seconds.

The signal is transmitted on a 137-5MHz carrier
frequency modulated with a 2-4kHz sub-carrier;
the latter contains the picture information. The
demodulated 2:4kHz tone is normally recorded on

tape at the receiving station for subsequent
processing.
N < 65
e -
! |
INPUT FROM 1 PHASE L
TAPE RECORDER || DETECTOR T FILTER
|
| |
| e
| 1
VOLTAGE ]
| CONTROLLED
n OSCILLATOR
T 2-4kHz |
N 4
90° PHASE
SHIFT
LMI596
VIDEO
PHASE FILTER %
- DETECTOR COL
HORIZONTAL
7 SYNC

Fig. 3.10. A system for demodulating video
signals from the 2-4kHz sub-carrier which is
used by weather satellites
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When the tape is replayed, it is desirable to repro-
duce the 2:4kHz sub-carrier using a phase locked
loop, since the latter will effectively filter out most
of the noise and will track any flutter in the mag-
netic tape mechanism.

The basic circuit used in this application is shown
in Fig. 3.10. The loop locks at the 2-4kHz frequency.
If this is also the centre frequency of the loop, the
square wave output from pin 4 of the 565 will be
90 degree out of phase with the input.

However, the zero crossing times of the triangular
wave across the timing capacitor may be applied
to the LM1596 doubled balanced modulator so that
switching occurs in phase with the 2:4kHz sub-
carrier.

The picture may be reproduced on a cathode ray
tube. Detailed circuit information is available in the
National Semiconductor report AN-46.

AVAILABILITY

The Signetics phase locked loops are about the
most widely available type at the present time and
are available from many of the advertisers in
PracTicaL ELEcTRONICS. The NES60B, NES61B and
NES562B are available from S.D.S. Components Ltd.,
Portsmouth PO3 5JW at about £4:20 in small quan-
tities. The Signetics 565, 566 and 567 are obtainable
from the same source at about £4, £1-44 and £3-25
respectively.

National Semiconductor devices can be obtained
from- Semiconductor Specialists, Farfield Road, West
Drayton.

Further information on these devices may be
obtained from the Signetics Linear Integrated Circuit
book and in data and applications notes from Sig-
netics and National Semiconductors.

Next month: more applications of phase
locked loop integrated circuits will be described
including stereo decoding
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LOGIC TUTOR
EXPERINMENTS .

THE FULL ADDER

IN PRACTICE we must be able to add together two multi- A

digit numbers and as we saw last month the HALF ADDER HALF
does not go quite far enough to doing this. We have to g ADDER SOIBLE CARRY QUT
design a circuit that is capable of accepting the two digits of
the column (A with B) and incorporate a possible carry over 2
from the previous (less significant) column. ¢ HALF (FINAL SUM)

ADZDER
TWO STAGES .

The simplest way of doing this is to carry out the operation A
in two stages; first add together the digits that are in the ouT)
higher significance column—this is done in the HALF ADDER POSSIBLE C%TJRTV
| of Fig. 8.1.

If the digits were 0 and 0 we would get a partial sum of . . .

0 and a carry of 0. |If either of the digits were | we would fF;gr.nB.;.FEm:):;\[I;ERADDERS EjEombinedits
get a partial sum of | and a carry of 0 but if both digits were |
we would get a partial sum of 0 and a carry of I.

We shall come back to this carry in a moment but remember R e e g
that if we get a carry, at all, at the output of HALF ADDER | I
the sum output of it is bound to be 0. |

We now take the partial sum from the first HALF ADDER | _}—

[
i

PARTIAL SUM

{CARRY IN)

-] HALF ADDER 1

e

and combine it with the carry digit—that might have been

|

!

!

generated by the previous column. This is done in HALF & :
ADDER 2. This will generate a final sum and could generate | & =

a carry 84 |

' |

|

|

|

|

|

If you think about it you will see that if a carry is generated
at the output of HALF ADDER | it is not possible to get a

|
I —
| &
carry from HALF ADDER 2 (because the sum from the first |
| P
|

stage would have been bound to be 0). However, if the sum
from the first stage was | it might be that there was a carry
in from the previous column and these combine in the second
stage to give a carry out as well as the final sum. Whatever e R N e 14
happens it is not possible to get a carry out of both stages at
the same time so there is no question of having to add two
carries together.

FULL ADDER

Thus to generate a final carry out of the complete unit we
only have to OR together the two possible sources of carry.
This circuit is called a FULL ADDER and can be made using
the building blocks we have already described in NAND
form. We need two HALF ADDERS and an OR gate.

An unsimplified circuit showing the discrete stages in
NAND logic appears in Fig. 8.2. Do not make this on Logic
Tutor because we can simplify the circuit a little. Notice
that we have double inversion on the two lines feeding the
final NAND gate of the OR block. These negate each other
and we are left with a complete FULL ADDER using nine

NAND gates in Fig. 8.3. This you can make on Logic Tutor. Fig. 8.2. A FULL ADDER using blocks of logic

.] HALF AODER 2

Using the switches and lamps and a piece of paper and a in unsimplified form. Note the two sets of
pencil show that the circuit truthfully follows the rules of. double inversion before the final NAND gate
arithmetic necessary to add the three input digits together. in the C, line
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Co

{LP1)

{LP2)

Fig.8.3. A FULL ADDER that can be builton the
Logic Tutor

( s s
| 4 -
’
28 |
: > o] C
&3
£
=
3 DIGIT BINARY NUMBERS FA
\ 1 - r 1
] £
B, = — =
ol
l = *
{4 overFLow

Fig. 8.4 Block diagram of a parallel adder
capable of summing two, three-digit binary
numbers to give a three- or four-digit answer

MULTIDIGIT NUMBERS

in practice we have to add multidigit numbers together
and the simplest way of doing this is to cascade FULL ADDERS
__one after the other. The carry out from the previous
column is connected directly to the carry in of the next.
Fig. B.4 is a block diagram of such a summing unit.

Al and Bl are the least significant digits of the respective
multidigit numbers and because of this they only need a
HALF ADDER to produce a true sum and carry; however,
all higher order digits have to be combined in FULL ADDERS.

You would need as many adding stages as there are digits
when carrying out the process in parallel form consequently
a parallel adder can be quite expensive but it is very fast in
operation. A cheaper form is the serial adder (not shown in
this series) but there is rather more complexity in handling
the carry signals.
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by M. J. Hugh:;

BOOK
RENIRNS

HOW TO LISTEN TO THE WORLD. 7th EDITION

By J. M. Frost

Published in the U.K. by Fountain Presgs

160 pages, %in X 6in. Price £1-90
WHILST not exactly filled with “do it yourself”

information on the making and using of radio
receiving equipment, it does contain considerable
information of general interest.

For example, how many people know the fre-
quencies and addresses of a variety of Irish “pirate”
stations currently in operation? A section of this
volume provides details of a number of revolutionary
stations throughout the World and gives information
on their mode of operation.

On the technical side there is some interesting
discussion on the use of front-end tuners for RX
equipment, together with details of some the reader
can make. Other chapters cover medium wave work-
ing. improving a second-hand set, working South
America and a listing of the major broadcast
stations.

R.D.R.

PHOTOCELL APPLICATIONS

Published by English Universities Press

52 pages, 11{in x 8}in. Price £1-05
As AN introduction to electronics, photocells of

various types provide an excelient starting point
as they are easy to understand, they have a multitude
of applications and are relatively cheap.

Only a basic knowledge of electronic principles is
assumed and practical points such as resistor colour
code and circuit symbols are fully covered. The
projects range in complexity from a simple exposure
meter to a modulated light transmitter and receiver.

Through this book the reader can obtain not only
a knowledge of photocells but also other electronic
components such as transistors, and thus can dis-
cover some of the fascination of electronics.

S.R.L.

{BA TECHNICAL REVIEW—DIGITAL TELEVISION

Published by the IBA

64 pages, 9im x 7%in

N Tuis the third of the IBA's Technical Reviews
I ane extremely interesting account of the IBA
Engineering Section and its work on digital television
is presented. The book includes descriptions of the
recent work of the IBA in developing digital stan-
dards converters, among them the first digital inter-
continental conversion equipment (DICE) now in
operational service at Independent Television News.

This book is written by members of the IBA
Engineering staff and provides a valuable insight
into the design techniques and philosophy behind
some interesting projects.

Copies of this book may be obtained on request
from: IBA Engineering Information Service, 70
Brompton Road, London, SW3 1EY.

S.R.L.
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MEGHANIGAIYASSEMBIT
INTERWIRING

FACIA
SURROUND

I N THE previous parts of the RONDO series we have
discussed the construction of the main chassis
member which forms a trough-like carrier for the
power sections of the system. Now we come to a
discussion of the general mechanical assembly and
the wiring of the system.

GENERAL CONSTRUCTION

The facia of the RONDO system supports both the
controls and the r.f. tuning unit, whilst the remainder
of the boards are assembled in the chassis pan
itself. Thus, as can be seen from Fig. 4.1 the facia
consists of an aluminium framework supported on
four columns which are held in the main chassis by
SCrews.

The columns support two crossmembers (Fig. 4.1b)
made from aluminium angle ({in X lin) which in
turn support two sections of aluminium extrusion
made specially for the RONDO system and available
from a number of kit suppliers. The two sections are
separated by an inverted “U™ section of brushed
aluminium provided with ventilation louvres.

For those who wish to make their own facia
this may be made up from sheet material bent
up into the form at Fig. 4.1a, again supported on
the columns and drilled so as to carry a simple
aluminium facia in plain sheet. Drilling for this is
identical to that for the pre-form material with the
addition of master tone board mounting screw holes
added.

The plain face area shown above the four input
selector push-buttons on the left of the rRoNDO is
allocated to the tuner section, yet to be described.

The final main part of the mechanical assembly
is the “wrap-round™ or surround which forms the
sides of the RoNDo. This is made from wood,
veneered chipboard, or the like according to taste.

1072
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INTERWIRING & HARNESS

From Fig. 4.2 which shows the surround it will
be seen that there are two alternative methods of
fixing between the surround and the basic trough
chassis. The first is to make use of the natural
spring in the bent-up chassis by springing the two
longer sides apart slightly such that when the sur-
round is finally lowered over the facia to abut the
two flanges on the trough, these are pushed in
against the spring action. As the surround is lowered
further they will then spring out to engage with the
two grooves cut in the inner long surfaces of the
surround.

If the constructor prefers, he may replace this
method with one in which the surround is reduced
in depth by the distance between the lower edge
and the grooves and is supported on an extension
bolted to the two trough flanges as shown in Fig. 4.2.

WIRING DETAILS

The P.E. rRoNDO quadraphonic system is quite
complex and, if not carefully wired, will result in
an untidy maze. It is therefore strongly recom-
mended that a prefabricated wiring harness, or cable-
form, be made to cover the bulk of the inter-unit
wiring.

This cableform is constructed by means of a
simple jig illustrated in Fig. 4.3 and made from a
suitable piece of wood into which a pattern of
“pins” is fixed; 14in panel pins are ideal for this
purpose. They are hammered into the appropriate
points as shown and the heads are then clipped
off and the sharp ends smoothed.

When assembling the cableform make certain that
each wire or cable is inserted in the order given in
Table 4.1, since otherwise both simple mechanical
and electrical problems can arise.
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. ESCUTCHEON PLATE (2 0ff)20 SWG brushed
gluminium pierced gnd marked as shown
below (diug.paﬂ(b)%

FACIA

200X67X15 Transparent plastics Cover
bonded to Escutchtm!

205 ¢ - C
c .
:é/\a’bﬂull Showing Typical
Section through Hole A1
Faciq, "y
~

Spacer 6BA x /)
251,

Mounting Pillars (4off)
trom duralumin rod and

tapped 6B A x 13mm deep
each end.
L 80
| | .
. @_ : @3 5 4Holes A c'sk 6BA ciear (Tone Balance¥tc
T Spacer fixing method see
| O scrap Deta)l above.
5 70 4Holes'B c'sk 4BA(holes inChassis Fig3-4 mamow'n))
R 8 Holes'C' 13mm dia(through Escutcheon Plates only
LE
CALE S @ 1 Hole "D’ 13mm dia (through Escutcheon and Facia)

3 Slots ‘E{see detail) equally spaced 25mm pitch

All dimensions in mm 45Slots 'E{see detail) equally spaced 20mm pitch

8Slots F* TOX 4 spaced on 4 equal pitches
between Escutcheon Plates

Fig. 4.1. Construction of the facia. The upper drawing (a) shows the method of assembly using ‘*home-
made”’ aluminium panels and the lower drawing (b) shows the method of assembly using ready-made
aluminium extrusions
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SURROUND
& LOOM

Fig. 4.2. Construction of the
wooden surround with details
of the two methods of fixing
the trough

110 thick
Matern): £
Al dimensions in mm

Altersative metbod of
CHASSIS/ SURROUND
Tixing.

SUPPORT STRI2 321 oo X Z0ide,
Trom mild stesi strip}OSWG).
This {tem 15 bolted to Chasuis Troogh,
od then Sutroumd is assembled over
Focla, end secured whh wootwcrem,

Woodscr
XMebqavge

20 25 = 50 40 S0 45 75 —_ ==
B ~
ink . 9| o™t Cabletorm lacing detai
3 4 6 11, f
1 +Typical +- 5. || 7 B+—- . A— ———— | e e
9 i cors 30 1
lead | i | ' ¥
"—‘f | P
1 | 40 ' To Quad
— J ‘ | Sth'&‘or
7, 1 209 Furth
j_ connections
{ made at other
end(see Figad)
‘s )
25 27, 2%
5 5 AW | y % o] , ! Es} b Eri ) d )]
25 e, L [ lue
130 53} 15__:t 65
5

N.B. Cabletorm rises vertically
Lhrough height of 90mm
al this point

30

Auxiliary cabletorm for additional
Transformer /Power Supply connections

e

l 210 |

N'BAII dimensions in mm. Major o
dimensions only are given. |
®@indicotes consiructionping | _ Developed outline of Chassis Trough

Fig. 4.3. Details of the cableform wiring harness. Interwiring between the units is greatly simplified
if a cableform system is constructed as shown here
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Each piece of wire is firmly secured by wrapping
its start end round the first pin and then laying
it along the route shown in Fig. 4.3 and the point-to-
point wiring and assembly diagram of Fig. 4.4.

The intermediate pins along a route are used as
guides and gentle tension is applied to each wire in
order to produce a neat and tidy result. At the
termination point the wire is again secured to the
adjacent pin by wrapping. With the heavier wires it
may be found necessary to knot the wire around the
pin.

A “tail” some two to three inches long should be
left at each end of each wire for later circuit
connecting.

The cableform may now be “laced” up using lac-
ing twine or, failing the availability of this, a waxed
heavy thread or light nylon line. A simple form of
lacing is shown in Fig. 4.3 from which it will be seen
that this is merely a matter of tying the cableform
into one cohesive unit by using a series of loops
around the cables every }in or so.

After lacing, the cableform is gently eased from
the pins and is now ready for positioning in the
trough.

MECHANICAL ASSEMBLY

The two power amplifiers, already assembled com-
plete with heat sinks, are laid side by side, copper
side upwards on the bench. The power rails and
earth rails are connected and flying leads are sol-
dered as shown in Fig. 4.6.

The next step is to fit all sockets, rubber feet and
mains lead grommet to the chassis as shown in Fig.
4.4. The wiring harness is then laid in the bottom
of the main chassis as shown.

Starting at the rear of the chassis carefully identify
each wire and its connecting point. Cut the wire
tails to length and carefully strip the ends, wrap
round and then solder. Repeat this procedure until

Tabie 4.1

Start  Finish  Signal Cable Type

1 15 CD4 A

2 16 "

4 17 "

5 18 SQ

7 19 "

8 20 ” > Twin screened
11 21 Qs
13 22 "
14 23 "

9 26 Lal/P
10 27 Ral/P ]

3 50 + 24V Rail 14/0-0076 Pink

6 51 +20V Rail " White
12 51 " " " "
24 52 - 15V Rail " Black
25 47 +15V Rail " Red
35 40 Lr O/P " Yellow
40 32 "noon " "
34 39 Ls O/P " Blue
39 31 1" " "
33 43 Rr O/P " Red
43 29 "o " 1
30 36 Rs O/P " Green
36 28 noon " "
53 45 +18V Rail " Brown
46 44 Aerial Miniature Co-Ax
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to be terminated are

all wires that are shown
soldered.

The remaining wires and their terminations are
associated with the tuner unit which is to be the

subject of a separate article and they will be
described in detail then.

The two power amplifier boards, now joined
together, are pliced component side upwards in the
chassis. The two right-hand limbs of the wiring
harness (as seen from the front of the chassis)
should be under the bourds and the left-hand limb
along the edge of the heat sink.

Ensure that the yellow. blue, red and green wires,
in the centre limb of the harness. protrude ubove
the bourds at the appropriate outlet points. Cut,
strip. wrap und solder them. Similarly treat the
red and bluack wires in the right-hand limb. solder-
ing them to the positive and negative 15 V rails on
the power amplifier board.

The two rails ure duplicated on the rear power
amplifier bourd und the two boards are joined with
short lengths of red und black wire interconnecting
the rails.

HEADPHONE SOCKETS

A group of four pairs of wires, each pair of one
colour, namely yellow. blue. red and green, pro-
trudes from the front of the harness in line with
the headphone sockets. These wires ure connected
to the headphone sockets, as shown, ensuring that
the leads from the power amplifiers go to the appro-
priate tags on the right side of the headphone
sockets as viewed from the front of the chassis.
If these connections are not correctly made the
headphones will not function correctly.

The headphone sockets shown are of the normal
three-wire type which can exhibit problems with
the amplifiers set to high output levels. It is pos-
sible to either dumage the headphones or the ear-
drums if care is not taken when plugging the
headset in.

It is therefore recommended that the constructor
either takes great care under these circumstances or
adopts the use of a new style or socket which has
Just come onto the market. The new socket inter-
poses a load in series with the headphones in order
to limit the output level and current to a safe
value.

Using the new sockets, a suitable load resistor
for most applications is 2200, +W.
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SYSTEM INTERWIRING

Fig. 4.4. Main wiring diagram of the PE RONDO.
Wires are separated for clarity but should be
grouped together as indicated in Fig. 4.3

Ta
Speakers

Aerial
Socket

Fuse FS1

P'Clip retains,

Mains cable on inside
of Chassis Trough

3 way Tag Strip fixed to
Transformer frame

POWER AMPLIFIER
MODULES

Leads 1o Transformer
via grommet in Power
nSupply Screen

Connection shown made
thus to be from solid
16S.W.G tinned copper wire

ON/OFF ROCKER
SWITCH S2

I

Leads into -ﬁ’fi

i I

RECEIVER section TAPE INPUT/OUTPUT

These Sockets are instaile

in Chassis for externgl

Tape Recording facility

but are not employed at
| MAIN SMOOTHING this stage

CAPACITORS

4

POWER SUPPLY___j—+—
MODULE
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QS VARIOMATRIX ™ |o @ ‘o ® »loc¢
SYNTHESISE SOCKET ==l Earth ta
(not used at this stage) 8| o @ o o |« o iBunduQuaqucL
N SYN. switch flxing|
?},) 7] 05 SOCKET By L e
7 < e - -
,/ QuaDSELECTOR® B8 7 6 5 4 3 2

O\ SWITCH(for functi

. ion
& TRUSHTABLE'suTubIcwn
ext

>,

~—
These 6 leads to QS Variomatrix
Socket andare to be used at a
later stage

NOTES:

1--~lindicates twin cored screened wire.

2x====indicates Aerial wire.

3 All other wiring 14/0076" pvc covered
For wire colour function see Cableform
Fig 4-3.

4 For Cableform details see Fig4-3. Loom is
made up and placed in Chassis Trough prior
to assembly in Trough of Power Amplifier
Modules

INPUT SELECTOR
PRE AMPLIFIER
MODULE

B s @[@
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POWER SUPPLY SUB-ASSEMBLY

Returning now to the power supply sub-assembly;
fit the complete sub-assembly to the chassis with
four 4in round-head 4BA screws, plain washers, lock
washers and nuts. Similarly secure the power ampli-
fiers to the chassis by means of the heat sinks. Fit
the main smoothing capacitors to the chassis by
means of capacitor clips.

The power supply includes transformer, power
board and main smoothing capacitors and is
shielded by means of two steel screens. The smaller
of these screens, shown in Fig. 3.6, acts as a support-
ing baffle for the power supply board.

It is first fastened to one end of the mains trans-
former by four }in round-head 4BA screws, each
fitted .with one plain washer, one lock washer and
a nut. The board is then secured to this baffle by
three 3in round-head 6BA screws, washers and nuts
and, in each case, a }in spacer is interposed between
the board and the baffle.

The larger of the two steel screens is now fitted

+ to the chassis.

Refer to Fig. 44 and connect the leads to the
power supply coming from the harness. Connect the
mains lead and switch/pilot light as shown in Fig.
44.

Prepare the pre-amplifier board with flying leads

TUNER

for connection to the main chassis components.
Similarly connect the master volume/tone/balance
control board. Reference to Fig. 4.4 will give the
necessary guidance.

The four-way, six-change-over, pushbutton bank
is now pre-wired in accordance with Fig. 4.4 and
Table 4.2

The nine pairs of screened leads protruding from
the right-hand front of the wiring harness are care-
fully stripped and identified. Connection of these
leads to the switch bank is carried out with reference
to the figure.

Please note that no wiring is provided for the
SYNTHESISE position on the pushbutton bank.
Details of this facility will be given in a later
article together with the wiring of the tape sockets.

Fuses are now inserted into the holders on the
power amplifier boards and into the mains fuse
holder. See components list for ratings.

AMPLIFIER CHECKING

Before commencing, carefully check the accuracy
and completeness of the wiring. Extra time spent
here can save expensive components coming to
undue harm. Ideally, a parallel check between the
unit, layout drawings and theoretical circuit should
be performed.

POWER SUPPLY

TONE, VOLUME & BALANCE
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Connect the speaker outlets to dummy 8Q loads.
The dummy load may be made up from 15, 120Q
W carbon resistors connected in parallel. Only one
load need be made as each amplifier is tested
individually.

As the initial output power will be fairly low on
setting up, 2W resistors are adequate. If a cheap
81 loudspeaker is available to monitor each chan-
nel as it is set up, so much the better. Do not,
however, risk a good loudspeaker at this stage.

Turn the presets on all power amplifier channels
to maximum, that is clockwise. Reduce all level
and balance controls on the master board to mini-
mum and set the tone controls mid-way.

COMPONENTS . . .

Resistors
Headphone load resistors 220Q W (4 off)
Dummy load for testing 120€2 $W (15 off)

Plugs and Sockets
Speaker sockets
Tape infout sockets
Aerial socket
Headphone sockets

2 pin DIN (4 off)

5 pin 180° DIN (2 off)

Coaxial recessed

Switched stereo headphone
sockets (2 off)

B9G valve base

16 way 0-15in pitch edge
connector

CD4 connector
SQ edge connector

QS Variomatrix
Synthesise socket
QS edge connector
Fuse holder

8 way 0-15in pitch edge
connector

8 way edge connector

20mm chassis type

Switches
Push button bank, 4 bank, 17-5mm spacing, with
each bank
6-changeover per bank

Wiring

32ft 14/0-0076in stranded single p.v.c. (yellow
3ft, blue 3ft, red 5ft, green 5ft, white 5ft, pink 3ft,
brown 6ft, black 2ft)

20ft twin screened lightweight audio wire

2ft single screened light co-ax.

8ft lacing cord

Mains lead 3-core to suit

2ft tinned copper 16 s.w.g. wire

Materials.

Aluminium extrusion for facia (available from
Sonax Electronics) or plain 18 gauge sheet
aluminium if alternative construction method is
used. Aluminium "L or “U'’ form and in rod
for support members for facia. Boxform sur-
round (from Sonax) or wood to make

Miscellaneous

3-way terminal tag strip

Rubber feet (4 off)

Grommet 4in x fin, sleeved grommet for mains
lead

4in 4BA roundhead screws (17 off)

4BA nuts, plain washers and
(17 off)

3in 6BA roundhead bolts (16 off)

4in 6BA roundhead bolts (6 off)

#in 6BA roundhead bolts (3 off)

lock washers

_

6BA nuts, plain and lock washers (25 off)
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Connect a d.c. millivoltmeter across resistors R29
and R30 as shown in Fig. 4.6 on one power stage.
The sum of these two resistors is approximately
). Switch on the complete system.

At this stage a variable input transformer (Variac)
to adjust the mains supply slowly is very useful,
but not essential.

The millivoltmeter should now read from 2 to
10mV d.c.

If the readidg is more than 50mV switch off and
check wiring again. 1f all is well, slowly rotate
the preset VR8 anticlockwise until a reuding_of
approximately 20mV is obtained. This reading
corresponds to approximately 20mA  quiescent
current.

Disconnect the meter and repeat the procedure on
all the remaining power amplifiers in turn.

The main amplifiers are now set for optimum
quiescent current conditions and should not require
re-setting at all.

FINAL MECHANICAL ASSEMBLY

The master volume and tone board, preampli-
fier board and quadraphonic selector switch are all
assembled on the facia as shown in Fig. 4.1. It
must be remembered that the wiring to these boards
should be kept as short as possible to avoid inter-
ference and hum. However, they must be sufficiently
long to allow both initial assembly and possible
later dissembly.

The facia may now be attached to the trough by
its pillars and 4BA screws inserted upwards from
beneath the trough in the holes provided.

The surround may now be placed over the facia
and dropped down to engage with the lips on the
trough for either of the two fixing methods described
earlier to be effected.
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Table 4.1 WIRING OF QUAD SELECTOR
SWITCH

4 Holes '8' made when
Faciostyle 4-Ka) is used

TOP SIDE WIRING

Join A8, C8, E8, G8=Rr input
Join B8, D8, F8, H8=Lr input
Join AS, C5, E5, G5= L
Join BS5, D5, F5, H5=Lg
Join A2, C2, E2, G2=Rg
Join B2, D2,!F2, H2=Rg

To Fader Inputs

UNDERSIDE WIRING

7
Sholes'A.Theseonly are used to secure PCB
when Facla style Fig 41(h) is made,

Fig. 4.5. Drilling details of the Tone/Master volume
board to suit the facia of Fig. 4.4a.

D.C. milli voltmeter

OUTPUT

Fig. 4.6. Location of the test points for measure-
ment of the quiescent current in the power
amplifiers

Where “spring” locating method s used to
retain the surround the exact fit is adjusted as
required by applying a slight set to the sprung
chassis sides. Be careful not to overdo the tension
as this will make subsequent removal of the sur-
round difficult.

Ideally the springing should just cause the flanges
to “bite” the surround as it is lowered into posi-
tion and adjustment can be made in small steps until
correct setting is achieved.

To remove the surround using the same method
it is simply a matter of placing the finger tips against
the long sides from below and pressing lightly
inwards until the lips of the flanges release from
the grooves. The approach from below is important
as working from above is rather difficult. Thus it
is simplest to place the unit on a box or other
object first so that the hands can be positioned
lower than the bottom of the unit.

After releasing from the grooves a gentle upward
pressure will slide the surround free for removal.

EARTHING

The use of a wiring loom reduces the problems
encountered with hum and stray pickup and it is
for this reason that we have described a loom here.
Further steps can be taken to minimise these
unwanted signals.

Firstly, ensure that both screens are electrically
connected to the main chassis which must be itself

1080

. Rr=3A Lr=6A Rr=9A
Synthesise \p,_38  Lp=6B  Lr—98B
SQ Rr=3C Lr=6C Rr=9C

Rp=3D Lg=6D Lt=9D
Qs Rr=3E Lr=6E Rr=9E
Rp=3F Lp=6F ‘Lr=9F
CD4 Rr=36G Lr=66G Rr=9G
Rp=3H Lg=6H Lr=9H

Rows 1, 4 and 7 have no connections

connected to mains earth. Thus if there is any
doubt about good conduction between the screens
and chassis it is advisable to either insert a wire
link or clean the adjoining faces thoroughly before
assembly.

Secondly, there is a very useful technique which
can be applied to the RoNDO screened leads. Simply
make certain that all screens are earthed at the end
nearest to the signal source for that particular
length of lead. With a system as complex as the
RONDO this does make for complexity in deciding
which end must be earthed but the results bear
out the effort. The constructor may find Fig. 1.15
in the September issue of PrAcTicAL ELECTRONICS
useful in this context.

If hum is experienced and the circuitry in the
area of the decoders is suspected it is advisable to
remove the earth connections from both ends of the
screened leads between the boards and the selector
switch and replace each connection in turn until
the hum loop is isolated. This may involve connect-
ing from either end of a cable.

NOTE.
The output transistors in the power amplifiers
should be MJE 3055K and MJE 2955K.

Next Month: Loudspeaker enclosure design and
construction

December 1973
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RADIO STARS

In the early days of radio
astronomy astronomers were con-
stantly pointing out that there were
radio sources but no known radio
stars. In consequence the actual dis-
covery on rare occasions of a radio
star made headlines. Now, however,
particularly over the last few
months, quite a number have been
added to the list. The chance dis-
coveries have now been supple-
mented by those discovered as a
result of a definite programme of
search.

Theory suggested that an early
type of star which shows emission
lines and an excess of infra-red
would be a candidate. It is main-
tained that the infra-red occurs in
the surrounding dust and gas. This
was the place to look for radio
emission,

It is quite a neat piece of work
by a teamt from the Algonquin
Radio Observatory in Canada since
a comparatively small telescope was
used. The telescope operates at a
wavelength of 2:8 centimetres and
the dish is a mere 46 metres in dia-
meter. Drs Feldman, Marsh and
Purton have managed to secure this
scoop with apparent ease.

Now, no doubt, the larger tele-
scopes will turn their attention to
the matter. Since the astronomers
will now know what to look for and
where to look, it is to be expected
that more will be found and new
data will be obtained. It could mean
that a new and more successful
model of infra-red stars will emerge.

ANOTHER INTERPRETATION
OF THE SIBERIAN METEORITE

The spectacular terrestrial catas-
trophe that took place in Siberia in
1908, has led to much speculation.
No remnants of the meteorite have
ever been found so many quite
bizarre explanations have been
forthcoming, from a crashed space
vehicle to a lump of anti-matter.

The force that produced the blast
is said to have had an energy out-
put of 02 to 20 megdtons., The
physical effect of this is observable
even after many years. There is no
crater as such for it is a swampy
area.

Dr Stephen Hawking has sug-
gested, in the last year or so, that
if black holes do exist they would
be of all sizes. Many of these could
be quite tiny and may well have
been formed after a ‘“big bang”
start to the universe,

Since in their travels these small
units would suck into themselves
matter through which they passed
they may well be at the centre of
stars and even galaxies. Perhaps
here might be found a solution to
the problem of gravitational waves.

From the University of Texas
comes a suggestion by Dr A. A.
Jackson and Dr M. Ryan. They put
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forward the idea that one of the
small black holes moving at high
speed and passing through the
atmosphere would produce tempera-
tures of the order of 105 degrees K.

This would cause ultraviolet
radiation and a plasma column
would be formed. The black hole
would pass right through the Earth
because of its small size but would
have the mass of an asteroid. This
energy would carry it onwards into
space.

The plasma column would be
dissipated in the surrounding area of
entry. This plasma column would be
of a deep blue colour. Is it perhaps
significant that the many eye-
witnesses described the appearance
of the sighting as a “bright blue
tube™.

EXTRA VEHICULAR ACTIVITY

A new method of control for
astronauts is under development by
the RCA Company. The astronaut’s
voice is used to control movements.

This is a truly significant move.
It means that the actual movements
required can be initiated by voice
commands only. There are 12
basic commands that operate the
manoeuvering and propulsion
system. Thus right, left, up, down,
etc. can ‘be brought to any situa-
tion. A dream come true for many
applications, It is surely not far
from this point to the control of
vehicles in terrestrial situations.

Other activities planned for the
future concern two satellites to be
launched in 1975. Some of the
instruments to be carried are for
the determination of the immediate
Earth environment. More data will
be made available from the higher
levels of the atmosphere particularly
the thermosphere. The sort of
instrumentation that is required for
this work includes an electron tem-

perature probe as well as the usual
photometers and spectrometers.

The data to be gathered will be
neutral particle and ion composi-
tions, ion and the natural gas tem-
perature, information about the
air-glow and the detection of ther-
mal electrons and photoelectrons.

The satellite will weigh about
1,300 pounds and will carry a
momentum wheel for stabilisation.

SKYLAB PRELIMINARY
RESULTS

So much data has been gathered
on the second Skylab period of
observation, that it will take some
years to evaluate it all.

Perhaps the most consistent of the
findings relate to the Sun. The better
observation of the structure of the
atmosphere of the Sun and in parti-
cular the great hole that has been
found in the corona may unlock
secrets far away from the Sun.

Recently Dr C. H. Barrow of the
University of the West Indies has
been trying a new correlation of
micropulsations from the Sun and
those observed in the radiations
from Jupiter.

It could well be that the informa-
tion returned from the Jupiter
probe, which should be close to the
planet on December 10th, will help
to establish a positive result. The
micropulsations have been known
for some years but because of lack
of data from the Sun the matter
was only spasmodically reviewed.

The hypothesis involved is an
important one for, though there
have been a number of models
evolved, all lack the sort of con-
firmation required to establish the
facts.

COMET KOHOUTEK

Skylab will have a special mission
with respect to the comet Kohoutek.
The next mission (Skylab 4) is the
last in the projected series and
begins on November 9th.

Seven of the existing instruments
will be brought to bear on the
comet and the astronauts will have
with them a new far-ultraviolet
camera. It should be possible to
photograph the neutral hydrogen
cloud which is estimated to sur-
round the comet and extend to more
than six million miles.

Initially the plans are for the
Skylab mission to be completed by
January 4th. It would be a pity if
this could not be extended to
January 14th to allow further
observation. Such a unique oppor-
tunity to study the period immedi-
ately after the penihelion passage
may never come again.

The best time to view the comet
for Earth-based observers is at
about 12.00 to 14.00 hrs, right
ascension, in the morning sky near
the area of the bright star Spica.
This will be around December 4th.
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PE Sound Synthesiser |

By G.D.SHAW

THE article this month deals with the remainder of
the electronics sited within the keyboard unit
and details the divider system, the analogue memory
or hold circuits, modulation amplifiers, envelope
shaper/v.c.a.s and mixer. The overall system has
been extensively redesigned to take maximum advan-
tage of the greater versatility of the logarithmic
v.c.o.s and with the aim of improving the live per-
formance capability of the instrument.

BLOCK SCHEMATIC

A block schematic arrangement of the keyboard
unit is shown in Fig. 11.1 and the unit has been
designed to accommodate a four-octave Kimber-
Allen keyboard. The specified keyboard may be
obtained through the Electronic Organ Constructors
Society at 4 lLees Barn Road, Radcliffe-on-Trent,
Nottingham NG12 2DS. The E.O.C.S are also able
to supply the contact assemblies and mounting strips.
The type of contact assembly required is the G.B.-2
paired contact unit, also by Kimber-Allen.

Although a four-octave keyboard is specified it
should be made clear that smaller—or larger—units
may be employed with no changes to the circuitry
other than the adjustment to the number of divider
resistors employed. With respect to the use of
smaller keyboards, the E.O.CS. have informed the
author that they have a limited number of two-
octave organ keyboards by Herrburger Brooks.

"[ HOLD: *CIRCUITS l

These are full sized timber keys faced with plastic
and mounted on a hardwood frame. The keys them-
selves are in reverse colours with black naturals and
white sharps, and although they will require to be
sprung by the constructor, the additional work
required is reflected in the attractive pricing of
£5 per keyboard.

Reverting again to Fig. 11.1 it will be seen that
the keying system is divided into two channels
each channel having its own electronic assemblies
and signal path. Signals from both channels join
together in the final circuit, a simple virtual-earth
mixer. The purpose of this arrangement is to allow
a rhythm accompaniment and melody line to be
‘programmed at the same time, channel 1 pro-
grammed by the upper 31 keys and channel 2 by
the remainder.

The tuning arrangement allows the transition
between the two channels to be musically consecu-
tive. Spread apart by one or more octaves or the
channels juxtaposed in terms of frequency with the
31 note channel providing a bass line to a treble
channel 2. Since the combined effect of the tuning
controls is continuously variable there are a number
of intermediate possibilitie's such as channel 2 dupli-

VCOs. l MOD.AMPS. | ENV. ﬂPERS"
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R60 VR1 TkiL R61 v

ZQE/ 3901 2-1kfL

COMPONENTS . . .

[TURE]
R1
10k
R2
VvV

DIVIDER

10k Resistors
R1  10kQ

20K0

R4 TO R51 j
! EAcH ! i
]

Y1
IV-S (2%

O - TO S30Q
- T0 S3b

0k 8-2kNl

Fig. 11.2. Keyboard divider network

cating sections of channel 1 or, in more bizarre
terms, both channels programmed in different keys.
The programming voltage from the keyboard
is led to a memory circuit which holds the last
voltage entered until such time as a new voltage
is programmed or until the hold circuits are
grounded. The output voltage from the hold cir-
cuit is used to program its respective v.c.o. to the
desired frequency which is then amplitude modulated
in the envelope shaper/v.c.a. Triggering of the
envelope shaper takes place each time a key is
depressed in the appropriate channel and each
envelope shaper is provided with separate attack and
decay controls together with an additional percussive
attack facility which may be switched in as desired.
Frequency modulation between oscillators may be
achieved by means of the modulation amplifiers

which have sufficient gain
the v.c.o.s through the
Finally, a link 'switch is
channels of the system

to swing the frequency of
entire audio spectrum.
provided to enable both

to be programmed in
parallel. .

THE DIVIDER NETWORK

Fig. 11.2 shows the theoretical circuit of the
keyboard divider network in which resistors R4-
R51 inclusive form the actual divider which is
“floated” between the outputs of two operational
amplifiers. The output of ICI1 is coupled to the high
frequency end of the divider and IC2 to the low
frequency end. R60, VRl and R61 together form
an adjustable divider which is coupled to the invert-
ing inputs of both i.c.s. Thus, by means of VRI,
the main tuning control, the voltage on output of
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R2  20kQ

R3 510Q

R4-R51 47Q (48 off)
R52 510Q

R53 20k

R54-R56 10k (3 off)
R57 2.5kQ

R58 330Q2

R59 8-2kQ

R60 390Q

R61 2-1kQ

All 2% metal oxide

Integrated circuits
ICI-IC2 741C (2 off)

Potentiometers

VR1 1kQ semi-precision wire-
wound
VR2 10kQ midget moulded linear
carbon

VR3 500Q cermet

Switches
S1 s.p.c.o. miniature toggle
S2 d.p.c.o. miniature toggle

the i.c.s may be swung through a range of rather
more than 8 volts.

Since this latter effect will be equal at both
ends of the keyboard it is necessary to apply an off-
set to one of the i.c.s in order that a voltage differen-
tial will exist across the divider chain. The offset is
applied to the non-inverting input of IC2 through
the medium of either one of two divider chains.

SPAN FACILITY

R57, VR3, R58 provide what has been termed the
fixed span facility with the preset VR3 having
sufficient swing to enable the V/Octave range to be
adjusted between about 400mV/octave to rather
more than 1V/octave. R59, VR2 provide the vari-
able span facility which is adjustable over a range
of about 80V. The setting of VR3 is normally
adjusted so that one octave width on the keyboard
spans precisely one frequency-octave. VR2 on the
other hand enables the frequency spread of one
keyboard-octave to be varied between a fraction of
a semitone (micro-tones) to several tens of semitones
(macro-tones). The actual effect, in terms of fre-
quency range, resulting from the swing on both
VR2 and VR3 will depend very much on the require-
ments demanded by the v.c.o. as a result of the
“Law Adjust” setting.
. The exact value of the divider resistors R4 to
RS51 is not too critical except that they should be
of sufficiently low a value so that the combined
loading of the v.c.o.s does not cause a measurable
change in the voltage at any point on the divider.
Values between 10 and 60 ohms should meet all the
necessary criteria. For best results, however, it is
important that, whatever the nominal value of
divider resistor chosen, the individual resistors are
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Fig. 11.3. Circuit of hold, modulation amplifier and mixer for both channels with v.c.o0. interconnections.
The component values for the mirrored hold and modulation amplifier circuits are identical

COMPONENTS . . .

'R62
R63
R64
R65
R66
R67
R68

1

HOLD CIRCUIT (2 off)

Resistors

1MQ 5% carbon
470kQ 5% carbon
270k 5% carbon
100kQ2 5% carbon
47kQ 5% carbon
20kQ 2% metal oxide
20kQ 2% metal oxide

Potentiometers
VR4-VR6

Capacitor
1uF 63V polyester

Integrated Circuits
IC3-I1C4 741C

Switches
S3 2-pole 6-way

10k 15 turn cermet

S4 d.p.c.o. toggle
S5 d.p.c.o. toggle

MODULATION AMPLIFIER (2 off)

Resistors
R69 100kQ
R70 33kQ

Integrated Circuit
IC4 741C

Potentiometer
VR7 10kQ midget moulded linear
carbon

Switches
S6 s.p.c.0. miniature toggle
S7 2-pole 3-way

MIXER

Resistors
R71-R73
oxide

10kQ (3 off) 5% metal

Integrated Circuit
IC5 741C
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as closely matched to the nominal value as possible.
It is particularly important that the ohmic value of
any 12 consecutive ressstors in the divider should
be a close match with any other selection of 12
consecutive resistors.

The junctions between individual resistors in the
divider are hard wired to the moving contact of
their respective contact assemblies mounted below
the keyboard, the fixed contacts being joined into
two bus-bar units which can be joined by means of
a link switch. A similar arrangement is employed
for the second pair of contacts which serve to pro-
vide the sync pulse necessary for the envelope
shapers.

ANALOGUE MEMORY

The divider voltage resulting from the depression
of any particular key is routed into the analogue
memory circuits via S3 and S4 as shown in Fig. 11.3.
The purpose of the hold circuit is to retain the last
programmed keyboard voltage for sufficient time to
enable the desired tone processing to be completed.
For example, with S4 in position 1, the depression
of a key is sufficient to cause Cl to become charged
to the value associated with that particular key.
At the same time a sync-pulse is routed to the
envelope shaper which, if it is set to provide a rapid
attack, will turn on the v.c.a. and allow the oscil-
lator tone to be heard. If the envelope shaper is
also set to provide a long decay, the oscillator tone
will immediately begin to die away.

In operation the hold circuit utilises the common-
mode rejection of the 741 operational amplifier to
provide a very high input impedance. Positive and
negative feedback are applied by means of R67 and
R68 with VR4 serving to provide a balance between
the respective levels of feedback to the inverting
and non-inverting inputs of the amplifier. C1 is the
reservoir capacitor and is coupled directly to the
non-inverting input.
~ The input impedance of the circuit is given by the
paralleled value of R67 + part of VR4, and R68 +
part of VR4 times the open loop gain of the ampli-
fier. Thus depending on component tolerances the
input impedance can be anywhere within the range
250 to 2,500 megohms and since a 1-0uF capacitor is
specified the leakage time constant of the network
will similarly vary between 250 and 2.500 seconds.

PORTAMENTO

When keyboard voltages are routed direct to Ci
in the hold circuit the change in level of the charge
on Cl is virtually instantaneous. However, if a
resistance is interposed between the keyboard and
C1 the rate of change of charge is inversely propor-
tional to the value of the resistor. This provides a
very convenient means of adding a portamento
facility and R62-R66 are included for this purpose,
being switched in as required by S4.

Portamento is the name given to the effect when
the transition between two successive notes in a
musical piece is accomplished in a gliding manner
encompassing all the intermediate frequencies.

The nature of the hold circuit requires. that the
setting-up procedure be followed with great care
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since any output offset voltage present will inevit-
ably cause the holding ability of the circuit to
wander. With VR4 in its electrical mid position,
and with the wiper grounded, a 10 megohm resistor
is connected between the output and inverting input
of the amplifier. With power on, VRS is then
adjusted so that the output is precisely zero when
observed on the most sensitive setting of the oscil-
loscope. When satisfied that the initial setting up
has been correctly accomplished the circuit connec-
tions may be made as generally shown in Fig. 11.3
but omitting the connections to the v.c.o. and porta-
mento resistors. With power on again, and observ-
ing the output of IC3 on the oscilloscope, apply
about —6V transiently to the junction of R67 and
Cl. Careful adjustment of VR4 will result in vir-
tually negligible drift and, in the prototype, it was
found that a drift of 6mV/20 minutes was quite
easily attainable.

The —6V charge on C1 during the setting-up pro-
cedure is also quite an important value since it will
be found that the circuit will have a much greater
degree of drift if the applied voltage is significantly
higher or lower than this value. For this reason
SS is provided to ground the input of the hold
circuit during switch-on or when the keyboard is
“idling™ for any length of time thus ensuring that the
v.c.0. is not over or under driven.

The output of the hold circuit is routed directly
to the R10 input of the v.c.o. the three output wave-
forms of which are, in turn, routed to a selector
switch, $7.

MODULATION AMPLIFIERS

The wiper of S7 is coupled to the v.c.o. level
control VR6 and also directly to the non-inverting
input of what has been termed the modulation
amplifier. The output of the modulation amplifier
driven by VCOI is then routed to the R11 input of
VCO2 through S6, a similar arrangement existing
between VCO?2 and the R11 input of VCOI.

The net result of this arrangement is that each
oscillator can frequency modulate the other either
separately or at the same time. Although simple in
concept this system is capable of generating wave-
forms having very complex harmonic structures and
is thus able to produce an enormously wide range of
sounds and effects.

In the modulation amplifiers R69 and R70 set the
gain at about 45 and VR7 provides a modulation
depth control. S5a/b provide a means of turning
VCO?2 off in the sense that its input and output are
isolated and its frequency controllable either by its
own manual frequency control or by its associated
modulation amplifier or both. The main purpose of
this arrangement is to allow VCO2 to provide a
vibrato modulation to VCOI.

ENVELOPE SHAPERS

From the wiper of VR6 the v.c.o. signal is routed
into a v.c.a. based on the MFC6040 which is, in
turn, controlled by an envelope shaper triggered by
depression of any of the keys on the keyboard.
The working of the circuit shown in Fig. 11.4 is as
follows.

ICI-TR1! represent a current amplifier/follower
with overall feedback. The output at the emitter
normally is +4:5V under quiescent conditions thus
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LEVEL
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Fig. 11.4. Circuit of keyboard envelope shaper and voltage controlled amplifier

COMPONENTS . . .

ENVELOPE SHAPER (2 off)

Resistors
R1 91kQ
R2 10kQ
R3 3kQ
R4 47kQ)
R5 200k
R6 91k
R7 20kQ
All 5% W carbon

Transistors

TR1-TR2 BC209C (2 off)

Integrated Circuits

R8

R9

R10
R11
R12
R13
R14

IC1-1C3  741C (3 off)

IC4 MFC6040
Diodes

D1-D3 1N914 (3 off)

D4 1GP7
D5 BZX61V Zener
D6 1GP7

Capacitors
C1 1uF polyester
C2 0-22uF polyester

C3 2-2uF 35V tantalum
C4 4.7uF 35V tantalum
C5 4.7uF 35V tantalum

C6 1,000pF polystyr

Miscellaneous

S5 d.p.c.o. toggle,
3 way rotary (2 required), VR6-
10k midget moulded carbon
(2 off), 2mm miniature sockets
(12 off), 1-4 octave keyboard,
G.B-2 pair contacts (49 off) (see

ene

10k (2
3-9kQ
39k(2
15kQ2
390¢2
10k€2
1k€2

S7-4 pole

text), contact locating strip.
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driving ICI hard negative, or to —12-5V as
determined by the divider R3-R5.  With a
negative input signal to the non-inverting input of
IC2 the output of this device is also negative and
TR is turned off. With TR2 off the control input
of the MFC6040 rises to +6V and thus attenuates
the audio input signal by about 77dB.

The application of a negative trigger pulse to
the input of IC! causes TR to turn off and the out-
put at R2 to go to —15V. Cl thus discharges via
D2/VR2 and the output of IC2 rises from —12-5V
to about —4V. Under these conditions the non-
inverting input of IC3 becomes positively biased, its
output goes positive turning on TR2 which thus
effectively short circuits R10 and causes the control
voltage to IC4 to fall to about +4-3V. When the
trigger pulse is removed Cl charges to a level
again via DI/VRI and the original situation is
positive restored.

A separate percussive attack can be obtained by
differentiating the trigger pulse to the envelope
shaper by means of C2. The negative differentiated
trigger pulse is applied to the inverting input of
IC3 with the effect previously described except that
in this case the magnitude of the pulse causes the
v.c.a. control voltage to fall to +3-7V correspond-
ing to an audio signal amplification of about 12dB.
The percussive attack may be used on its own by
advancing the trapezoid attack control to the slowest
rate and playing the keys in a staccato manner.
Alternatively the percussive attack may be mixed
with the normal trapezoid control waveform or it
may be switched out altogether by means of Si.

The audio signal outputs of the envelope shapers
are led to a simple unity gain, virtual earth mixer
shown in Fig. 11.3. The level of signal from each
channel i1s controlled directly from VR6 on each of
the oscillators.

Next month: construction of the keyboard
housing, wiring and tuning instructions. Details
will also be given of a small p.s.u. which will
enable the keyboard unit to be operated
independently of the main synthesiser.
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TUDENTS of the Hammond

organ can usually detect aurally
which models use tone wheels and
which use integrated circuits. The
"“Concorde’’, introduced over a year
ago, was the first Hammond drawbar
organ not to use tone wheels.
Using L.S.l. techniques it is now
possible to synthesise the unique
sounds produced by these electro-
magnetic devices.

Another novel feature of this organ
is the multiple derivative divider
which divides down the 12 top notes
to the sub-octave frequencies giving
locked tuning.

Both of these features are also
found in the “Regent'’ cinema type
organ which was released recently
from the same stable. An adjunct
to both instruments is the Automatic
Rhythm 3 unit which is unusual
in that the waltz may be selected with
any other pattern for a rhythm
variation (such as waltz/cha-cha!).

NOTHING NEW

There seems to be nothing radically
new in the manufacture of electronic
instruments at present. The various
makers appear to be using integrated
circuits wherever possible, having
relegated the transistor to 'slave'
duty.

The Lowrey Venus Stereo

with a.o.c. and a Genie
supplying rhythm patterns
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Though R;C osciliators are usually
considered to be less stable than L/C
oscillators, manufacturers are now
using carefully designed R/C master
oscillators—presumably to reduce
weight and the possibility of inter-
action on small printed circuit
boards. The Lowrey ''Genie'’ uses
this system.

Lowrey are transistorising their
automatic orchestra computer cir-
cuit, which hitherto used a diode
matrix. Unless you play a Lowrey,
a.0.c. will not mean much, but the
sound is probably unconsciously
recognised by those that enjoy light
music. Harry Stoneham began to
broadcast regularly some six years
ago and has been featured by Sam
Costa, in “Breakfast Special'' and on
the Pete Brady Show: more recently,
he has appeared in Michael Parkin-
son's programme. His distinctive
sound is usually produced on a
Lowrey with the a.o.c. in action,
though Harry also plays Hammond
with equal dexterity.

A.o.c. allows the performer to play
a single note melody on the upper
manual (at the selected pitches)
which is automatically harmonised
with any chord played on the lower
manual. Whilst this feature was
probably designed with the beginner
in mind, the experienced player can
produce breathtaking runs of chords.
Lelt hand chords must be sustained
when using a.o.c. as the harmonising
facility is lost when the accompani-
ment keys are released.

REVERBERATION

An electronic instrument played in
a public hall may not need reverbera-
tion, though a crowd of people will
absorb both reverberation and output
power. In a small room with fitted
carpets and curtains, the instrument
will be dead without some reverbera-
tion. Adding echo makes the sound
source seem to come from deeper
within the speaker enclosure and
gives a more natural effect.

Tape, delay lines or spring units
may be used, the latter stili being the

simplest. Some commercial spring
units are too small and consequently
produce short delay times, often with
too much "direct"’ signal that can
only be reduced by going to work on
the circuit board.

It is possible to add reverberation
to an existing installation without
running to the expense of a further
power amplifier if some care is taken.
The main amplifier loudspeaker
signal is tapped off and fed to the
secondary of a small output trans-
former. It is a good precaution to
put a 100Q resistor in series with
one lead to prevent robbing, and a
smalil 6V lamp in series with the other
to act as a current limiter. The
primary winding of this transformer
feeds the driver coil of a magnetic
unit such as the Gibbs-Hammond.

The driven coil produces only a
few millivolts and requires a pre-
amplifier with a gain of about 50.
It is a fairly easy matter to arrange a
pair of BC109 transistors, directly
coupled, to recover the signal.
Small capacitors should be used at
both input and output of this pre-
amplifier. The base of the first
transistor should be biased by means
of a resistor from the emitter of the
second transistor.

A 50kQ potentiometer across the
pre-amp output is suggested, with a
T attenuator from the slider followed
by 250pF before feeding into the main
amplifier at a point after the main
volume/swell control. The small
capacitor temds to accentuate top
response. Needless to say, there is
some danger of howl due to feedback
and the 50kQ variable should be kept
near minimum while setting up.
ldeally, the spring driver coil should
be fed from a push-pull driver
amplifier, but the method outlined
above will probably give sufficient
echo for most needs, and it has the
merit of simplicity.

The Hammond Regent
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The Sinclair Cambridge...
no other calculator is so powerful
and so compact.

Complete kit-£24-95!......

The Cambridge — new from
Sinclair

The Cambridge is a

new electronic

calculator from Sinclair,
Europe’s largest
calculator manufacturer.

It offers the power to
handle the most complex
calculations, in a
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price —and by building it
yourself you can save a
further £5-50 !

Truly pocket-sized

With all its calculating
capability, the Cambridge
still measures just

43" x2" x3g". Thatmeans
you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a bulge. it
runson ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied —all you

need provide is a soldering iron

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

The cost? Just£27:45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 ~so you're
saving £5-50 ! Of course we’ll be happy to
supply you with one ready-assembled if

you prefer —it’s still far and away the best
calculator value on the market.

Features of the Sinclair
Cambridge
*%Uniquely handy package.
41" x2"x1L”, weight 33 oz.
*Standard keyboard. All you
needforcomplex calculations.
*Clear-last-entry feature.
% Fully-floating decimal point.
*Algebraic logic.
%Four operators {(+., —, x, =),
with constanton all four.
¥ Constant acts as lastentry
in a calculation.
*%Constantand algebraic
logic combineto actasa
limited memory, allowing
complex calculationsona
calculator costing less
than £30.
¥ Calculatesto 8
significantdigits, with
exponentrange from
102°t0 107,
% Clear, bright 8-digit
display.
¥%Operates for weekson
four U16-type batteries.
{MN 2400 recommended.)
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A complete kit!

The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need toassemble
your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents:

1. Coil.

2. Large-scale integrated circuit.

3. Interface chip.

4. Thick-film resistor pack.

5. Case mouldings, with buttons,
window and light-up display in
position.

6. Printed circuit board.

7. Keyboard panel.

8. Electronic components pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/ off
switch.

10. Soft wallet.

This valuable book - free! Why only Sinclair can make you this offer
If you just use your Sinclair Cambridge for The reason’s simple : only Sinclair— Europe’s largest electronic calculator
'°‘:1“”e ‘i‘;'r‘]hme“c —10'5'1099'”9' y manufacturer —have the necessary combination of skills and scale.
conversions, percentages, accounting, . . - . 7
tallying, and spo on —th?an you'll get m%re Sinclair Radionics are the makers of the Executive —the smallest_ electronic
than your money’s worth. calculator |n.the world. In spite of being one of the more expensive of the small.
. ) calculators, it was a runaway best-seller. The experience gained on the Executive
B:t I: you wa:tut) geft e\t/sn mo(rjeI outofit, has enabled us to design and produce the Cambridge at this remarkably low price.
u can go one step further and learn .. , . . .
Kow to u?'ﬂock thef‘LII potential of this Butthatin itself wouldn't be enough. Slnclalr also have averylong experience of
piece of electronic technology. producing and marketing electronic kits. Ypu may have used one,and you've
almost certainly heard of them —the Sinclair Project 60 stereo modules.
\ It seemed only logical to combine the knowledge of do-it-yourself kits with the
: knowledge of small calculator technology.
P\ And you benefit !

A
M

e Take advantage of this money-back, no-risks offer today

;n;-‘“'-‘-’-;?“: \ The Sinclair Cambridge is fully guaranteed. Return y our kit within 10 days, and
'5{:‘3‘:; we'll refund your money without question. All parts are tested and checked before
«:‘f ‘ despatch —and we guarantee a correctly-assembled calculator for one year.

Simply fillin the preferential order form below and slip itin the post today.

Price in kit form: £24-95 4+ £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 4 £3-00 VAT. (Total: £32-95)

PE/12/73
. . . - - To: Sinclair Radionics Ltd, London Road
How ? It's all explained in this unique I ) o .
booklet, written by a leading calculator Stlves, Huntingdonshire, PE17 4H.J
design consultant. In its fact-packed 32 I I
pages it explains, step by step, how you Please send me Name
can use the Sinclair Cambridge to carry I [ a Sinclair Cambridge calculator kit at '
outcomplex calculations like : £24-95 + £2-50 VAT (Total: £27-45) I
Logs Sines Cosines I [[] a Sinclair Cambridge calculator ready
Tangents  Reciprocals nthroots I built at £29-95 1 £3-00 VAT Address I
Currency  Compound (Total: £32-95)
conversion interest * I
and many others. .. Ienclo_se ch.equeforf; , made
» . outto Sinclair Radionics Ltd, and

sincl=mr- 0

I *Please debit my *Barciaycard/Access I
Sinclair Radionics Ltd, London Road, account. Account number I
Stlves, Huntingdonshire * g PLEASE PRINT
Reg. no: 699483 Engiand DB
VAT Reg.no:213 8170 88 h--——————————————-—d
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BAINER

HERE are many battery operated transistor radios
which are used almost entirely in the home,
and with the rising cost of replacement batteries
the question of a battery eliminator comes to mind.
To the home constructor the thought of buying a
ready-made unit goes against the grain, but it is not
easy to achieve a professional finish in a home-made
unit. Fortunately, the battery manufacturer pro-
vides us with an easily available case of exactly the
right size. The current trend amongst manufac-
turers is to use a thin metal casing and a battery
case of this type can be re-used quite successfully.
Most portable radios used in the home take PP9
batteries or an equivalent and this size is large
enough to hold the necessary components to.make
the eliminator. With a component cost of about
£1-50p the unit will pay for itself quite quickly
and, of course, the eliminator can easily be removed
whenever battery operation is required.

CIRCUIT DESCRIPTION

As can be seen from Fig. 1, the circuit of the
battery eliminator is relatively simple, but despite the
simplicity the unit delivers a regulated output volt-
age and provides protection against overloading or
short circuits.

m Dt
v
c ”t 207 TR2 %
IN4OO!
1
Mains BEYD
ct c2
D2 {1000 g 100
pFW‘ pF
N 1N 4001
BC1O7
d 0

=0
£ Iz

Fig. 1. Circuit diagram of the 9V Battery
Eliminator
1090

ELIMINATOR

BY A.M.RUDKIN ssc.(eng)Hons. L

A miniature mains transformer with a centre-
tapped secondary feeds a full-wave rectifier. The
reservoir capacitor, C1, smooths the rectified out-
put before it is applied to the series regulator circuit.
A 10 volt Zener diode, D3, provides a fixed base
voltage to transistor TR2, which in turn provides
a fixed output voltage of about 9:5 volts at low
impedance.

A second transistor, TR1, provides current limit-
ing protection since its base-emitter junction is con-
nected across a current sensing resistor, R2.

When the current flowing through the resistor
exceeds 100mA the transistor begins to turn on and
reduces the voltage across the Zener diode thereby
reducing the output voltage so that even under short
circuit conditions the current through the series
regulator never exceeds a safe value.

COMPONENTS . . .

Resistors
R1 390
R2 560Q

Capacitors
C1, C2 100uF 25V elect. (2 off)

Semiconductors
TR1 BC107
TR2 BFYS51
D1, D2 1N4001 (2 off)
D3 10V 400mW Zener

Transformer

+10% +W carbon

T1 Mains primary, 14-0-14 50mA secondary
(Henry's type MT991)

Miscellaneous
Printed circuit board, 4BA studding, mains cable,
nuts and washers, old PP9 battery case,
interconnecting wire
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The graph in Fig. 2 shows the way the output
voltage varies with load current and the rapid drop
in voltage as the current approaches the 120mA
limit can clearly be seen.

An electronic “fuse” of this kind may seem a
luxury but in fact it costs less than a fuse link and
fuse holder whilst offering a high degree of protec-
tion. The simple regulator used .in the battery
eliminator is quite adequate for use with radio
receivers and the ripple on the output is low enough
not to cause any audible hum in the radio loud-
speaker.

MOUNTING COMPONENTS

The electronic components are mounted on two
small boards which are supported by screwed rods
and it is recommended that printed circuits are used.
Dimensions of the boards and the track layouts are
shown full size in Fig. 3 and Fig. 5. If facilities
for making printed boards are not available then
as an alternative 0-lin matrix board (without copper
strip) may be used with point to point wiring.

BOARD |

Ouleut Vojtage
.0..( OLTS)

8-

2 0 60 80 100 120
Output Current (mA)

Fig. 2. Graph showing the variation of output

voltage with current. The fall off at 100mA is

due to the current limiting effect of TR1

BOARD 2

\O

Ja
N
\
N

R—

+

]

ToCircuit Board 2
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Fig. 3. The two printed
circuit boards used in
the Battery Eliminator.
The black areas
indicate copper. Both
are full size

To Circuit Board{
AL N
+ve -th

Fig. 4. Layout of the
components on the two
printed circuit boards
and interwiring between
the two
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Battery exterpal
case retained and
used for Cover

Original battery contacts

board to be moditied
as shown ¥

Mains input lead
approx 6t Score

46

3

vl

4-4BA X T6mm long
threaded Spacers

Printed circuit boards .
same over ali dimensions
Fixing holes to be made
via Contacts Board
details

Circuit Board 2

A

4—Holes A" 4BAclear
1—Hole ‘B’ 4Smm.dia

Before mounting the mains transformer onto the
printed circuit board shorten the leads to about
4in and strip the sleeving back to expose %in of
the wire. Mount the transformer on the board and
bend back the fixing lugs to hold it securely in
place. Fit the other components and interconnect
the two boards as shown in Fig. 4. -

Temporarily connect a mains lead and, as a safety
precaution during testing, cover the mains connec-
tions with self adhesive p.v.c. tape. Apply the mains
and check that the output voltage of the regulator
board is approximately 9-5 volts. A voltage very
different from this value indicates a fault condition
and -the voltages indicated on the circuit diagram
(Fig. 1) may be used to aid in fault finding.

USING AN OLD BATTERY CASE

It is quite easy to take a battery apart, but some
care should be taken in order that the casing may be
re-used. The battery should not be so old that the
cells have started to leak or the case may be
damaged.

In the battery used for the prototype the bottom
plate was made of plastic and was held in place by

1092

Battery base drilled to take Spacers

Al} dimns in mm.

‘the metal jacket which was folded over the rim of

the plate. This fold was carefully straightened by
bending back the metal with a small pair of pliers.
After this the contents of the battery can be removed
by pressing the top plate of the battery downwards.

The six cells are, of course, no longer required,
but the other parts should be kept. Contact between
the cells and the top plate with the “snap” con-
nectors is by a thin piece of brass strip and a spring
contact. Cut off the brass strip and remove the
piece of cardboard which separated the top plate
from the cells by cutting around the contacts with
a knife blade.

Drill holes in the top and bottom plates in accor-
dance with the dimensions given in Fig. 5. The
holle for the mains lead is drilled in the top plate
only.

ASSEMBLY .

When the boards are functioning correctly they
can be assembled onto the screwed rods. The dis-
tances between the boards and the plates are shown

continued on page 1097
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INGENUITY

UNLIMITED

A selection of readers' suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.

This is YOUR page and any idea published will be awarded
payment according to its merits.

RACE DOUBLER FOR TTL COMPATIBLE
GNALS

HE diagram in Fig. 1 shows a circuit for a trace
doubler, which displays the time relationship
between two series of pulses.

Gate G1 and its associated diode plus two
resistors and capacitor form a clock generator with a
mark to space ratio of 1 to 1. Gate G3 provides an
inverted clock waveform. One input of G4 is the
signal input, “A”. One input of G5 is the other signal
input, “B”. The other input of G4 is connected to
the output of G3, the inverted clock. The other input
of GS is connected to the output of G2, the true

clock.
These two clock signals are always the opposite of

Y INPUT A

VR2 S

A #

61 7S
1€3
w

e
= 21F

b
Fig. 1
each other, thus gates G4 and G35 are alternately
enabled or disabled. Any output from G4 or G5
is fed to the summing junction of IC3, via a 10k{)
potentiometer and a 1k{ resistor. The" operational
amplifier combines the signals and feeds them to the
oscilloscope to be displayed.

The idea behind the operation of this circuit is
that any signal information from input “A” is added
to a constant voltage, the inverted clock and is then
displayed below the trace for input “A”.

The 10k(2 potentiometer VR1 varies the separa-
tion between the traces and VR2 in the operational

- amplifiers feedback path controls the overall gain of
the instrument.

INPUT'D

C. Nicol, Brixton, S.W.9.

SIMPLE VARIABLE-DELAY PULSE CIRCUIT

ARIABLE delay time on a repetitive pulse is

frequently required, particularly in those appli-
cations concerning transient phenomena. A simple,
low cost, and easily constructed electronic circuit is
described which enables continuously variable
delayed times in the range 10uS to 80mS to be
achieved.

The circuit, shown in Fig. 1, consists of two mono-
stables, the first providing the controlled variable
delay time and the second giving the delayed output
pulse. The master pulse to be delayed is first
differentiated by the R1C1 network. The negative-
going spike obtained from this network is then used
to turn the first monostable over. The
turn-over period is given by: —

longer than 80mS can be obtained by suitable choice
of the passive components VR1 and C2, C3 C4.

The minimum width of the output pulse is 2uS.
This is varied using VR2 (1002 to 10k(2) and C7
(4000pF).

The sum of the delayed time and the pulse width
must, of course, be shorter than the periodic time
of the master pulse. The rise and fall times of the
output pulse are respectively, 25 and 30nS.

The delay times of the present circuit have been
calibrated against a standard time marker and found
to be both reproducible and reliable.

Drs. R. Hackham and P. Johnston
University of Sheffield.

T = 07 VR, X Cy, s, OF 4 .
The positive pulse from the collector vmg

of TR1 is fed into the second monostable
via another differentiating network.
Again the negative-going spike turns the
monostable over and a rectangular pulse
can be taken from the collector off TR3.

_ 8y
-0

E ]
VR2 R6 A8
470 470
n a

A negative output pulse could be taken
from the collector of TR4, but it would
be of poor shape due to capacitance C7
charging up via the load R8 in the
collector of TR4.

By both making VRI1 variable from
100£2 to 10k and by selecting the C2,
C3, C4 capacitors having fixed values of

e 1 ce lOOOpFIi_MO
-

0-1, 1:0 and 10¢F a continuously variable o TR
delayed output pulse in the range 104S to +
80mS has been obtained. 1008 091
The delayed times are measured from oF SR
the negative-going edge of the master foon
pulse. Both shorter than 10xS, and © ryenn T T 7T y g |8
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Fig. 1. Simple variable-delay pulse circuit
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SIMPLE TACHOMETER

+2v 1500 1 .
100 + 39
a K
10mA
33 1uF
F
u r' sov
47 " ! SN74121" °
v 1kQ
wOnwxl ALt 3 4 5 7
=
—L XM
ov 350y
O-
o TABLE 1:
HE CIRCUIT of a tachometer shown in Fig. | is Calibration Frequency corresponding to 1,000 r.p.m.
based on the integrated circuit SN74121. This is No. of
a monostable device available for under 50 pence. c I?r{d‘:ers 2-stroke 4-stroke
The circuit can be adapted for a wide range of y
meters up to 10mA fs.d. by simply connecting a frequency
resistor in series with the meter if required. Initially '
. b 1 16.7Hz 8.4Hz
the design was made for a 12V system but providing aH
the 150} series dropper is altered there should be no 3 33.4Hz el
difficulty in adapting for other voltages. 3 50Hz -
The timing components are the 3-9k{ resistor and 4 — 33.4Hz
InF capacitor connected to pins 10 and 11, and the 6 — 50Hz
capacitor should preferably be a reasonable quality 8 _ 67Hz

non-electrolytic tpye.

Meter movement at very low frequencies may be
countered by connecting a capacitor across the
meter but a good movement should not need this.

Calibration is via VR1 preferably against a pulse

generator of reasonable accuracy. Calibration fre-
quencies are given in Table 1.
C. J. Nother,
Portsmouth, Hants.

SCREENWASHER TIMING UNIT

THE device to be described operates the electric
screenwashers of a car for a period of up to
10 seconds after a single press of the switch so that
one hand does not have to leave the steering wheel
for more than a second or so.

Only two main components are used, a relay and
a capacitor, and from Fig. 1 it can be seen that when
the washer control button is pressed, Cl is
immediately charged up to the full 12V battery
voltage and discharges over a period of 10 to 15
seconds through the coil of RLA so closing the
contacts RLA1 and operating the washer pump
motor.

As C1 discharges through the relay, the current
eventually falls to below the hold-in value for the
relay, contacts RLA1 separate and the pump stops.

VRI1 is used to set the operating time of the pump
motor. By filing the copper rivet on the armature
flat with the face, the hold-in time can be slightly
increased and also has the advantage that the relay
drops out suddenly so preventing arcing of the con-
tacts which might occur if they separated more
slowly.

The relay used is a PO 3000 type with a 1,000}
coil with all the contacts removed except for one pair
of “make” contacts to increase sensitivity, though if
a second pair was fitted combined wash and wipe
with “one shot” operation could be achieved.

The can of Cl should be completely insulated
before mounting, using p.v.c. tape or tube and the

.
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CONNECTOR BLOCK r— CASE ===—=—===- k
SCREEN WASHER N
MOTOR  — ! 7 1
I RLA 1 1
+12V SA | ]
VIA IGN. | 100 |
SWITCH | |
I
I wRIYson o] |
] T

1000uF {

0 ) RLA
|
. e e e

Fig. 1. Arrangement of the screenwasher unit

complete unit should be mounted in a closed steel
case in a dry spot away from exhaust pipes. The
prototype has functioned perfectly over 1,000 miles
with no maintenance being required.

The circuit shown is for 12V negative earth
systems. For positive earth the connections to Cl
and the washer pump motor merely need to be
reversed.

The dotted lines in Fig. 1 show a slight modifica-
tion which is necessary where the existing switch
operates the original washer circuit by shorting one
side of the motor to earth, the other side being
permanently live, as is often found in the horn
circuit. :

In both cases, connection to the supply should be
via a SA fuse to a “live when on” part of the ignition
switch or terminal A4 on the fuse box.

A. Calder,
Leigh, Lancs.
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NEW TUAC POWER MODULES. Now in their second success-

ful year offering more power and quality than ever before.

TP100 % 125 Watts RMS continuous sine wave output
llustrated ¢ 4 RCA 150 Watt 15 Amp output transistors

Special layer wound driver transformer
Y Short, open, and thermal overload protection
* Compact size: 7 x 6% x 3in.

TL100 % 100 Watts RMS sine wave TL60 .
lNustrated %2 RCA 15 Amp output transistors % 60 Watts RMS
. sine wave
£] ] '50 *Rugged transformer driver . % RCA 115 Watt output transistors
YcFull thermal overload protection % Only six connections to make
YCompact size: 5 x 5 x 3in. Y Same size as TL100

Specification on all three power modules :
All output power ratings +1dB. Output impedance 8-15 Ohms. THD at full power 1% typically 0-5%.
Input sensitivity 60mV into 10k{). Frequency response 10Hz-25kHz +2dB. Hum and noise better than —75dB.

Power supplies vacuum impregnated Transformers with supply board incorporating
stabilised pre-amp supply :

PS 125 +50 volts for one TP100 .. .. .. .. .. .. . . £8-75
PS 100 +45 volts for one TL100 ™ =, a .. .. .. e " £8:00 1
PS 60 40 volts for one TL60 o -~ = % dd .. bE & £6-75
PSU 2 For supplying Disco Mixer .. o . 5 .. .1 o i £3-50

PRE AMPLIFIERS

All Tuac audio modules are constructed on glass fibre P.C. board, are ready assembled and fully tested. Low noise silicon
and FET transistors together with H.S. carbon film resistors are used throughout. Extensive research has gone into the VA08 ILLUSTRATE D

various wide range tone control circuits, producing superb sound quality from any signal. Previous range still available. 3§
40V d.c.; 60mV o/p. g ﬁﬁ w‘“ -~ b
t " Py

VAO08  Vol, Treb, Mid and Bass Controls. HI IMP. FET I/P. Suitable Mic, Guitar, Radio, Crystal/Ceramic £4.22 & -
P.U. Sensitivity 4mV. Treb +35dB at 16kHz, Mid +20-15dB at 1kHz, Bass +20-10bB at 40Hz. ¢ 'jl 'i| B :

{

VAO06 Vol Treb and Bass Controls. 8mV sensitivity. Treb +28-15dB at 12kHz, Bass +18dB at 40Hz. £3.72 Er .

AMFO1 Tuac Auto Fade Unit fades music when you speak. . ” ” ”
Auto Mic Over-ride for Qisco use. Feed Deck and Mic Pre-amps in. Auto fade O/P to main Amp. £4 40 SIZE 65 x 2" x1

30mV operating level. Depth and Vol. Controls.

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

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

TUAC DISCOTHEQUE MIXER WITH AUTO FADE £22.50

Q/./Q o o Q o o Q Q Q Designed for the Qiscerning D‘.J. of professional standard.

Offering a vast variety of functions.
¢ Q @ p @

Controls: Mic Vol, Tone, Over-ride depth, Auto Manual Sw. Tape Vol, L & R Deck Faders,
L} Deck Volume. Treb. & Bass. H. Phon Vol, Selector. Master Vol, on/off sw. Max. output
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" Bise S+ v RMS. Specification as VA0S, PANEL SIZE 18” x 4;” DEPTH 3~
TUAC HIGH POWER AMPLIFICATION—built to high TUAC LIGHT MODULATORS
standards, and built to L A

tested.
" IaSt Three cha”nnol lighlt n;‘od-
ulator will control three
?LLN:"J;PSQESASA::"EIF‘#QVE separate sets of lights, up
to 1000 Watts each set. One
Suitable for Disco, PA, Guitar. 4 inputs, channel responds to the
2 volume controls. Master volume, treble, bass, one to the middle, and
middle and bass controls. Rugged cir- one to the high frequencies, 3 Channel SILMB illus,
cuit, rugged leather-cloth covered case, Input sensitlvity only 0:5
short and open circuit protection. Tone Watt | Three Individual controls atlow for adjustment of
control specification as VAO8 pre-amp. the three channels, and a master sensitlvity control allows
FULLY FUSED. for input levels up to 100 Watts to be safely accommodated.
Full interference suppression. Full SILMB 3 Channel
wave control. Isolating input trans- »
42 25 former does not affect Amplifier 1 45
WATT operation. Fully Fused.
SINGLE CHANNEL VERSION S2L.MB
Increased capaclty of 1800 Watts. S2L.MB 1 Channel
Sensitivity control. Isolating input O
WATT transformer docs not aftect amplifier £6 47

operation.

MANUFACTURERS OF ELECTRONIC AND TRANSISTOR UNIVERSAL

AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR TU Ac AMPLIFICATION COMPANY LTD.
EQUIPMENT 163 MITCHAM ROAD, LONDON SW17 9PG

01-672 3137/9080

OPEN 6 DAYS A WEEK. 9.30 a.m. - 6.00 p.m.
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ARTRIDGE MAINS ISOLATION TRANSFORMER,

P
Pri: 1056-250V, 5V steps, Bec: 240V, 13 ampl
818, carr. pack. £1-50.

PARMEEO MAINS TRANSFORMEE isolated

L STER EO AMPI_IFIERS :il,n?-:'gap:l: 72501?:250V. fec: 90-120V at 4-5 amp.,

GARDNER’S POTTED TRANSFORMER, 0-250V.
Pri, 200-260V. Sec. Input: 18V 500m/n, 50V
150m/a, 6V 250m/a output. Bize: 3in x 2iln x
23in, 81, p.p. 28p. Ex equip. tested.

RIPLEY MAINS TRANSFORMER, Pri: 110V-240V,
Bec: 12:5V: 0:12:6V 750m/A 7V:0:7 V1A, £1,
p-p- 25p.

MAINS TRANSFORMER, Pri: 100-250V, Bec:
22:0:22 200m/A. 22:0:22 100m/A 0:24V 20mIA

LENGTH 86"

H:[h quallzy amplifiers giving 3W/channe! 80p, %5
RMS. With low distortion (0-2%). The » P.p. 2bp.
circuit is designed around the Plessey MAINS TBA!BFORIEB Pri: 230V, Sec: 14V,
integrated Circuit Type SL414A, 120 amps. #15, p.p. £
There is a single and a two-tone control MAINS TBAHSFOEHEE. Pri: 100-240V  a.c.
mosel e-(c;h des-n?ed to accept 2 crfysul 36-5-0-36-5V, 27 m/A, 0-21-5, 260 m/A, 80p, p.p- 25p.
e e M R 3 A R TRANSISTOR OUTPUT TRANSFORMER, Ratio
50 to 15kHz with a load of B ohm ime h o
pedance 3W/channel. gll" 8ll?()mli Centre tap 2 watts. output, 20p,
ranstormersifogaba e BMOOTHING CHOKE, 11MH, 13in x 1}in x 1iin,
amplifiers .. % £1-08 . D.p. 8p.
Single Tone Controls . £6.55 each PINKED ALUMINIUM HEATSINK, 41in x 6ln X
Dual Tone Controls N £8-25 each 1in, 2 x 2N30355, £1, p.p. 13p.
GOODMANS 8in SPEAKERS 30 2180, p.p. 28p.
MEOEEL LS LR LSS FINNED ALUMINIUM HEATSINK. 9in x 8in X
Incorporating 6 x 4in 13in. §n C.: 4 x 2N3055, 28, p.p. 29p.
Finelipenkendl o, 00 GARRARD MAG. TAPE DECES: 1jips., GOV,
; aus;. °'3" o solenoid operated brakes, etc. Mains voltage
'\:clpl; ;?f:f |"d° ms motors $7-50 each, p.p. 60p.
WIDTH 16" Teak Viny! covered MOTEK 3 speed tape deck (ljin x 3iin B 74in)
endclosurse w:dzh slot- reel {0 reel 7in mains operated, 87-50, p.p. 63p.
: A can
Available from your Local Retailer ‘?;2; 7;‘_0% '“'IE'I;:I igdnubegmgﬁs. 205;:.nted by push buttons
x7# x 34in. Idea N
COMPONEXT PANEL, 6 300V, 1-6A) 8 cond.,
01 and 0-15 pitch Vero Stap s ::""ke“ "‘“'?‘_’I':e" ISIeAiltors,Gdlodes,isp,.;r.;.(Sp. ™
suitable for all applications where £4.60 each. COMPONENT PANEL, 6 s'crs (200V 4 amps), 6

condensers, 12 resistors, 30p, p.p. 8p.

COMPONENT PANEL (9 1Cs FIH131) (1-CA300),
1 crystal 7-68kHz + various other componenta,

Plessey 1.C.’s Type SL4|4A- complete with
circuit diagram, £1-38.
Trade enquiries invited. Post and packing $1, p.p. 8p.

Tag Boards can be used

40p for speakers and amplifiers. Py
OMPONENT PANEL, 2 x 500mF 50V, 3 x 100mF
ALL PRICES INCLUDE V.A.T. 25V, cap. 1 x 2N2612, 2 x 2N404, 3 diodea plus

CIRTEC PRINTED CIRCUITS LTD [ | | farious ciber compenerte, 109, 77. 5.

COMPONENT PANEL, 24 0A81 diodes, 10p, p.p. 6p.

HIXON INDUSTRIAL ESTATE, HIXON VEEDER ROOT ELECTRICAL IMPULSE COUNTER
STAFFORD KON.RESETABLE, A.C. 200-250V, £1-10, p.p. 13p.
GEC MAINS CIRCUIT BREAKERS, 2 amp or &

amp, 81 each, p.p. 14p.

LEVER ACTION P.0. 1000 TYPE SWITCHES
Lock 4-pole changeover, 15p, p.p. 4p. Ex equip.

THE NUMBER Lock 2-pole changeover, 10p, p.p. 4p. Ex equip.
MULLARD & MALLORY SCREW TERMINAL
[ ] FOR CLOCKS. g‘m’cxgg&u 455335‘1»*2 s‘4,v 7, 10&@ 40V, swp enc:
2 35,000 15V, 5
. LSI CHIPS,KITS e g % T €2
MULLARD FULLWAVE EECTIFIERS

& DISPLAYS.

VERO ELECTRONICS L TD
INDUSTRIAL ESTATE
CHANDLERS FORD HAN |

Choose a combination from tho tables below. get out your Access :“8"' 1% ‘m&“l’-}'-lh 101;-
card and ring the above number, or send us a cheque, MO, PO, etc. m&f‘,‘;’egwnsupprle;’w :‘m&mnl;‘};es;_ubbﬂ covered
BYWOOD for ADVICE, SERVICE and of course COMPONENTS. B e R
= SOLENOIDS 12 VOLT PULL ACTION
§ = .é .é <l INTERFACES o z 2in x lin x %}n, 40p, p.p. 8p.
[y 5 of |+ e Z
I o E 3 ~ F-] SOLENOIDS 12-24V d.c. pull action 1fin x I{in x
srom e ool o Lol 12 ol B8l (¥ sl lekfe ezl 5 |3 o N _
Code [T|31818|3(Z 3= 3| 54| £ |E] o] alalB)<| 55| 5Ele= |2 PRICE g?lmm:lf‘,g"“‘P““"’""“”"’xw“x
MMS5311 |y [v[v]Y]Y 28{oiofv|v|=]-]nas 8 [ . [steck ] 11.50 muu'o zg.ﬂol{l'rmxhxfus%n Tw .
24 D - 2> n 8 Operaf n X n X 2in, P-P- {P-
Mmms314|y | v] |Y]Y D Tlr Inag| 8 Eﬁg 30Days| 11.00 ARROW RELAY, 240V a.c. coil, double pole change
MM5316]Y |4 Y Y|Y|Y Y|Y|40]|-|-i—~|=]D|k lo-29] 4 ] -o-g Stock | 16.00 over, 1 make contact's 104, 240Vac 25p, p.p. 9.
5017AA |v|s| [y]y]¥|Y|¥] |Y] [24]7]| V| V[¥ {x]|=[+18]18 .:gg Stock | 14.00 g:ﬁfl’e'pole ch:\l?eggg' I,1(‘¥’ew, 70:?;“%912" e
5017BB |v|8| [Y]|Y 24|77} v|v]|K|- [n-18]18 ,g§= Ltd 14.00 STC VARLEY, miniature relays 7000, 17-5-37V,
Qrx perspex cover, 4 pole changeover, 40p, p.p. 5p.
CT7001 |v|6] |v|v[v|v|v]v|v|Y|28{T|T|T|T|D| |1 S ¥ |Feb74 | 18.00 POTTER BRUMFIELD 12V d.c. 3 pole changeover
Biertlon 5 = Onit with base, contacts rated 7A d.c., 81, p.p. 10p.
Display R igit|Drive- igi ni LT.T. LOW PROFILE RELAYS. 4 pole cfovers.
Cade . |TYPe |Pack|Digs|size |Req. |COMmMon| Costf | Cost€ 500@ 1518V, 76p, .P. 5. pole slover
TIL360 | LEp [1eoiL] & [oains 2v10mA [Cathode 2.50 15.00 i Ry Lo ERDEEY O, B B BESE
DL707 LED 14 - 1 03ins |3v30mA | Anode 2.00 2.00 TELESCOPIC AERIALS
DL34 LED 14 -~ 4 0,1ins | 5v 10mA { Cathode 2.50 10.00 Chromed 7in closed, 28in extended, 6 section ball
1 6v30mA 6.50 jointed base, 28p, p.p. 5p new.
DL62 P hLoEs Dhov % - 0O.6ins |8v30mA | Anode 6.50 PRINTED CIRCUIT BOARD/19 ACY 19's 10 0A200
DG12H Diodpa. TUBE 1 12.5mm|25v 1rlgAM Htr Anode 2.00 2.00 Dlo‘;i:r:gl r;cd relay: 1)%22\1’2922;(?”7:“;’ u%w'l'mrl
res . 'OWEr s » m, WCo utpuf
TAB055 [iacrys. | epce[ 4 | oasins [REF N/A 3.25 13.00 240V a.c., £1, p.p. S0p. Ex cquwp. T
: i - WIRING CABLE
Sockets=240r28pin 115p, 40pin 135p. Case — Warm red Perspex 250p. Bize-1-020. Various colours. 350yds, 80p, p.p. 28p.
Kits 5017AAor BB + PCB + socket+ 4 DG12s + Instructions £24. \9,\ TAPE POSITION INDICATOR
MM5316 + " 4 »  +TABO55 + » £32. Re-settable 3 digits, 30D, p.p. bp.
All orders add 10% V.A.T.
CLOCK DATA SHEETS —-SAE. ADVICE — PHONE 0442-62757 CATALOGUE 15p
POST & PACKING — 10p. OVERSEAS (AIRMAIL) 50p. VAT — ALL PRICES EXCLUDE VAT. FIELD ELECTRIC
PAYMENT C.W.0. or ACCOUNT. ACCESS. ORDERS & PAYMENT 8Y PHONE ACCEPTED. LI MITED

QUANTITY DISCOUNTS ON MOST ITEMS — STATE REQUIREMENTS FOR QUOTATION.
3 Shenley Road

Bywood Electronics
181 Ebberns Road Borehamwood, Herts.
Hemel Hempstead Tel. 01-953 6009

HP3 9RDB
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MAINS NEON FLASHER

'HIS is a circuit which I have developed to remind
you to un-plug mains appliances as well as
switch them off. The neon glows when the appliance
is switched on and flashes when it is switched off
until it is unplugged.

With S1 (on/off switch of the appliance) closed
(see Fig. 1) the neon lights, R2 dropping the mains
voltage to the firing voltage of the neon. With Si
open Cl charges via R1 until it reaches the firing
voltage of the neon and then discharges through it,
thus making it flash until S1 is closed or the
appliance is unplugged.

With such devices fitted to all appliances, a quick
look round the room last thing at night will tell you
that they are all off and unplugged.

M. ]. Maynard,
Wednesbury, Staffs.

34 0r

similar .

N Fig. 1. Circuit diagram for
¢ the mains neon flasher

|11, [ROINI

Sir—Am I alone in thinking that quadraphony
(and indeed stereo) is a ‘“con”—or at least an
attempt by the industry to create a demand?

I remember several years ago an article in this
or a similar magazine, reporting a Continental idea
whereby the orchestra performed in the wide end
of a large exponential horn—the audience obtaining
the effect of hearing a live orchestra through a
metre-square hole!

Now this seems infinitely more sensible to me
than quadraphony. !

Surely the fact that an orchestra, or a pop-group,
is ten metres wide is irrevelant. If width is necessary
per se, why not spread the musicians out more? In
fact musicians have always stood as close together
as possible. Why?

A group of musicians constitutes a certain size
purely because human beings are the size they are,
and similarly with instruments.

“Stereo” and “quad” are NOT analogous to stereo
pictures. Surely it follows that the industry should
be putting the effort into improved colour, stereo
pictures instead of the absurdities of “quad”! The
present colour T.V. picture is on a par with a
washed-out, amateur transparency viewed through
a 50p lantern.

E. Wadsworth,
Huddersfield, Yorks:
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9V BATTERY ELIMINATOR
continued from page 1092

in Fig. 5, although the dimension between the
connector plate and the mains transformer board
may need to be varied slightly to ensure a snug fit
inside the battery casing.

Before fitting the connector plate pass the output
leads of the regulator board through the slot in the
mains transformer board and soldér them to the con-
tacts. The plain contact is positive and the castel-
lated contact is negative (on some modern batteries
the castellated contact has been replaced by a split
contact).

Pass the mains lead through the hole in the con-
nector plate and fit the plate onto the rods. Using
p.v.c. lacing cord or thin p.v.c. sleeving, tie the mains
lead tightly to one of the screwed rods to prevent
the soldered joints being stressed.

The length of the screwed rod is 3in where the
battery has a plastic bottom plate, but a slightly
longer rod will be needed if a different bottom plate
is fitted. The rod is normally supplied in 3ft lengths
and can be sawn very easily with a “junior” hacksaw.

One *“trick of the trade™ when sidwing threaded
rod is to thread a nut onto the length to be sawn.
After cutting and deburring with a file the nut can
be removed and this will automatically re-form the
thread on the cut end. This simple procedure saves
a good deal of time and temper.

FINISHING OFF

When the power supply assembly fits the battery
case satisfactorily the ends of the brass rod may
be filed down level with the tops of the nuts.
Finally fit the unit into the case ensuring that “+7
marking on the case is closest to the plain contact
and carefully re-fold the cas(ing over the bottom
plate.

The battery eliminator can then be fitted into the
portable radio in place of the normal battery
although a slot will need to be made in the radio
casing to allow for the mains lead. On the few
occasions that the radio is required as a true portable
the mains unit can be removed and a battery inserted
in exactly the same time as it would take to replace
a flat battery.

Photograph showing the two component boards
and the end plates of the battery before mounting
on brass studding 3
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LIGHT FINGERS

* Shop-lifting by well-heeled women
in London's West End has been
making the headlines. Not so well
publicised is the wave of petty and
not-so-petty pilfering in the elec-
tronic components industry since
the upsurge in world demand
created a component famine.

As usual, the incidence of crime
appears greatest in the United
States. Few of the semiconductor
manufacturers are immune and
* hardest hit, according to reports, is
Signetics with over £40,000 of
goods mysteriously disappearing.
Fairchild has also been hit.

It's not only straight pilfering
that's worrying the industry. Huge
quantities of below - standard
products have been hived off onto
the market at give-away prices in
recent years and many of these
are now re-appearing freshly re-
marked and not necessarily with
the original manufacturer's name.
These are being bought in good
faith and equipment manufacturers
have found performance not up to
scratch. Motorola has been one
company receiving back for re-
placement falsely marked semi-
conductors. Over in the States, the
police have been sleuthing away
and some arrests have been made.

The racketeers have not confined
activities to the USA. The very
nature of semiconductor devices
with their small size, light weight
and high intrinsic value makes
them a natural for shipping round
the - world and Bill Richardson,
Chairman of Britain’s Association
of Franchised Distributors of Elec-
tronic Components (AFDEC) has
warned the industry against dis-
honest brokers.
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Members of AFDEC are bound
by constitution to guarantee all
products they sell and this is the
best protection. Richardson quotes
a case where a UK manufacturer
disposed of a bulk quantity of sub-
standard products 12 years ago
which have recently re-appeared
on the UK market through sources
which can be traced back through
Tel Aviv and Geneva. Buyers
beware!

DEFENCE BOOM

The Royal Navy Equipment
Exhibition at Greenwich showed
defence equipment manufacturers
in good shape, technically and
economically. Defence exports
have been booming and climbing
in value every year. In 1968-69
exports were £150 million, in
1972-73 they had climbed to £345
million and this year will top £400
million, about 40 per cent of all
defence equipment manufactured
in the UK.

The sales success of recent
years owes much to the pioneer
work of Sir Raymond Brown who
resigned his Chairmanship and
business interests in Racal Elec-
tronics to become the first Head
of Defence Sales in 1966. Present
Head of Defence Sales is Sir Lester
Suffield.

The sales organisation does
market research, organises exhibi-
tions, assists industry with advice
and generally smooths the path
between initial enquiry and final
sale. Even Royal Fleet Auxiliary
vessels are pressed into use as
floating exhibition centres. For the
past three months RFA Tarbat-
ness has been touring the Middie
East and Far East on just such
a mission,

FIFTY YEARS ON

This has been a great year for
Golden Jubilees marking the 50th
anniversary of broadcasting and
of many of the pioneering com-
panies that sprang into existence
to -serve the needs of what was
to become an industry in its own
right. Of all the celebrations one
of the cosiest, if not the biggest,
was the informal party given by
Eddystone Radio.

Although the company is now
part of the giant GEC-Marconi
complex,  Eddystone’s managing
director Dick Carroll has managed
to preserve the family atmosphere
—perhaps .not too difficult with so
many of the staff having been
around for more years than they
care to remember.

Enough of the past. How is Eddy-
stone shaping up to the future?
Today's sets are all solid-state,
modular, up-to-the-minute and sell-
ing well. Eddystone profits are
buried deep in the corporate

accounts of the parent group but
| can reveal that they are healthy
in every way. Watch out for new
models and an expanded com-
ponent line in 1974.

COMPUTERISED
METROLOGY

Herbert Controls and Instruments
Ltd. was formed in 1969 from
three companies in the Alfred
Herbert Group and started life with
a 50-year background in measure-
ment techniques stretching back to
Sigma gas gauges, modern ver-
sions of which are still sold to the
gas industry. But more recently
HCIL moved into the field of
mechanical inspection equipment
and rapidly established a world
reputation for solving difficult
problems.

One of HCIL's most remarkable
machines is the Sigmatrace
designed specifically for inspection
of the aerofoil profile of gas and
steam turbine compressor blades.
This was traditionally a skilled job
which took a lot of time and
involved lengthy written records
which were passed to a blade
polisher to iron out humps and
hollows and get each blade right.
The inspector would compare the
workpiece under inspection with a
perfect master.

Sigmatrace does the whole job
in a minute, complete with a
printed record of deviation. More-
over, no master blade is ‘required
because all the master profile
information is fed into a computer
store direct from the drawings.
HCIL is ‘doing a roaring trade
world wide with this sort of elec-
tronic-based metrology and sup-
plies most major automotive and
aerospace manufacturers.

The chief engineer of HCIL, Dr.
Colin Gaskell, sees computer-
controlled gauging becoming really
significant in engineering shops
where more than 30 measurements
are needed on a workpiece. When
you get up to 80 measurements a
computer is practically a necessity.

DUCKS AND GROUSE

Mallard is dead—Ilong live Ptar-
migan. They are the code names
for the army’s trunk communica-
tions systems. Mallard died after
endless discussion. Now Plessey
has been appointed prime contrac-
tor for the new system, Ptarmigan,
with Marconi and STC as sub-
contractors. Initial contracts are
worth €17 million but the project
could lead to £100 million of busi-
ness over the years.

| marvel at the wit of those who
invent code-names. Mallard always
seemed a dead duck. And if Ptar-
migan doesn’t come up to scratch,
we'll have something to grouse
about. .
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Come home to this fine 8 track stereo system

| Elegantly styled in teak finished cabinets with satin aluminium
trims and controls.

Automatic and manual channel selection with at-a-glance
illuminated track indicator.

Separate bass treble and volume controls for exact tone
balance.

Full 5+ 5 watt rating from latest integrated circuit
amplifiers.

Solidly built bookshelf speaker units house high performance
elliptical loudspeakers.

The complete package including mains and speaker leads is
ready to play in minutes.’

Quentronic

Price Incl. VAT, P & P

£2850

Manufactured and distributed by
Quentronic Ltd., 4-6 Mill Lane, Brighouse, Yorks. Telephone: 048 47 4837
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RECORD PLAYBACK HEADS
(TRUVOX)

Individual prices of these are:—

2 track record playback heads 50p each.

4 track record playback heads 72p each.

Erase heads are also avallable separately—2 track
38p—4 track 56p.

MV metal mounting shields 89p each.

2 track-heads already fixed on heavy mounting
plate with shield £1.22,

DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes
speed from approxi-
mately 10 revs. to
maximum. Full power at all

speeds by finger-tip control.
Kit includes all parts, case,
everythlng and full instruc-

tions. £1.85. 13p post and p. Made up
model also available. £2.95.

MIGHTY MIDGET
Probably the finest possible radio, as described
in Practical Wireless, January 73. All electronic
parts £2:20 post paid.

TIME SWITCH

Smith’s malns driven clock with
15 amp switch, also notes
showing how you can wake up
with music playing, kettle
boiling or come home to & warm
house, warn off burglars, keep
pets warm, halve your heating
bills, etc. 81.95.

| CHIP RADIO

Ferrantl’s latest device ZN414 gives results
better than superhet. Supplied complete with
lﬁclhlilical notes and circuits, £1.38 each. 10 for

HI-Q TUNER COMPONENTS

For experimenting with the ZN414.

KIT NO. 1. Plessey Minlature Tuning Condenser
with built-in LW switch and 3in Ferrite slab and
litz wound MW coil, 72p.

KIT NO. 2. Air spaced tuning condenser 8in
territe rod litz wound MW and LW coils, 94p.

KIT NO. 3. Air spaced TC with slow motion
drive 8in ferrite rod, with litz wound LW and MW
coils, $1-10.

KIT No. 4. Permeability tuner with fast and

slow motion drive and LW loading coils, 50p.

AUTO—ELECTRIC CAR
AERIAL

with dashboard control switch
extendable to 40in or fully retrac-
table, Suitable for 12V positive or
negative earth. Supplled complete
when fitting instructions and ready
wired dashboard switch. £6-35 plus
25p post and insurance.

full

for portable, car radio or

SMOKE WILL KILL—GAS WILL KiLL—FIRE WILL KILL
But, it you Install SBAGA (our smoke and gas alarm) your [
tamily will have the latest electronic protection, against these
killers. Saga usesa fantasticelectronlcsensor which ** smells '
smoke and gas and sounds the alarm immediately, in a neat
case measuring approx. 5in X 3}in x 2{in, it has ite own
internal alarm, also a connector for additional bells. You
just plug it in to the mains and hang it near the ceiling. Baga
uses go little electricity that it will hardly move the meter,
leave it on always to give night and day protection. One
year’s guarantee, also 7-day cash return offer, (or kit of parta
£5-99, Battery model kit only 24.89), £6.99 plus 30p post and
service.
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CENTRIFUGAL FAN
Mains operated, turbo blower type. Pressed steel housing
containe motor and impeller. Motor is 1/10th h.p. giving
considerable air flows but virtually no noise. Approx. dimen-
siona 104in wide X 12in dia. outlet into trunking 10} x
4}in. £68.85 plus £1 post and insurance.

pre——STANDARD WAFER SWITCHES:

Standard size 1}in wafer—silver-plated 5 amp contact, standard }in spindle

2in long—with locking washer and nut.

No. of Poles 2way 3way 4way Sway 6way 8way 9waylOwayl2way
1 pole 44p 44p 44p 44p 44p 4p 44p 49p 4y
2 poles 44p 44p 44p 44p 44p 44p 44p 70
3 poles 44p 44p 44p 44p 77p 77 77p £1.04 21.04
4 poles 44p 44p 44p 77p 770 77p  77p £1-32 £1.32
5 poles 44p 44p 77p 77p 81.04 21-04 £1.04 £1.60 £1.60
6 poles 44p 77 77p 77p 81-04 $1.04 £1-04 £1-87 £1.87
7 poles 770 770 77p £1-04 £1.32 21.32 £1.32 £2.15 22-15
8 poles 770 77p  77p £1-04 £1.32 21:32 £1-32 £2-42 22.42
9 poles 77p 77p £1.04 21.04 £1.60 £1-60 £1.60 £22.70 £2.70

10 poles 77p  77p £1.04 £1-32 £1.60 £1.60 21-60 £3-00 £3.00

11 poles 77p £1.04 £1-04 £1-32 21.87 £1.87 21.87 £3.25 £3:25
12 poles 77p £1.04 £1-04 21.32 £1.87 £1.87 £1.87 £3.52 £3.52

-~ White Rocker Switches,

NEW ITEMS THIS MONTH
Four types available,
allsnap in Axing through oblong hole approx 1in x
frin, all rated at 10A a.c. All have white rocker
except 83, which is amber. Our ret R8 81,
push to make, spring return, {d4p. Our ret
RS 82, push to break, spring return to on, l4p,
Our ref R8 83, change over contacts, luminous
rocker, 28p. Ourref RS 84, changeover contacta,
normal rocker, 18p,

‘Rocker Switches, 15A Pritmac panel mounting,
hole size 1§in X §in. Our ref R8 85 price 11p
each, 5A made by Mem, their type ref 1600, our
ref R8 86, price 1lp each.

Ministure Hand Microphone. Dynamic, for tape
recorders but equally suitable for amplifiers, good
quality with lead and plug, price £1-37,

Open Coil Relays. All with 10A change over
contacts, all brand new. Our ref REL 81, 12
volt d.c. coil, double pole, 44p. Our ref REL 82,
110 volt a.c. coil, treble pole, 44p. Our ret REL
.83, 240 volt a.c. coil, treble pole, 55p.

Photo Transistor Bargain, First class maker but
slightly reject, covered, however, by our normal
six month guarantee, these respond to light or
infra red. Will work a burglar alarm system,
make detector counter, etc. Price 22p complete
with three circuits.

Mains Flex. Padded, circularcotton covered,
overall, 8ix A (23-36) 100 yard coils. Price
£2-78 plus 50p post.

Maing Contactor, This gerves the same purpose as
a treble pole relay but owing to tLe more robust
construction and more positive action it is much
more reliable and very sultable for heavy duty
malns circuits, for le, where a th t.
has to control a large number of heaters. The
contactor has four switches each in ita own com-

THE TWENTYLITE
Fluorescent lighting units with
polyeater choke and tinished white
enamel. 2tt. model, ideal kitchen,
bedroom, hallway, porch, lift, etc.,
with tube. Assembled ready to install.

Price #8220 + 40p P. & P

RADIO STETHOSCOPE
Easiest way to fault ind—traces signal from aerial to speaker
—when signal stops you’'ve found the fault. Use it on Radio

N lifier, anything kit
comprises two special transistors and all
parts including probe tube and crystal
earpiece, 282-20—twin stethoset instead of
earpiece 88p extra—post and ins. 20p.

TANGENTIAL HEATER UNIT
This heater unit is the very latest type, most
efficlent, and quiet running. Is as fitted in Hoover
and blower heaters costing £15 and more. We
have a few only. Comprises motor, impeller,
2KkW el and 1kW el allowing switching
1, 2 and 3kW and with thermat safety cut-out.
Can be fitted into any metal line case or cabinet.
Only needs control switch, £3.85, 2kW Model
a8 above except 2kW £8.75. Don’t misa thia.
Control Switch 44p. P. & P. 40p.

Room Thermostat made by the famous 8mith'a’Company. 15 amp at 250V
Elegant white and beige case, size 4}inlong by 1}in square approx. Adjust-
mnent is by slider (lockable), adjuats through range 30°-90°F.

8pecial 8nip price £1.85,

transmitter. Chrome plated

six_sections, extends from 74 to
47in. Hole in bottom for 6BA screw.

42p. KNUCKLED MODEL FOR F.M. 55p.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic {t. per hour.
Buitable for kitchens, bath-
rooms, {actories, changing
rooms, etc. it's so quiet it can
hardly be heard.Compact,5}in
casing with 5}in fan blades.
Kit comprises motor, fan
blades, sheet steel casing, pull
switch, mains connector, and
t}l)xhng brackets. 22:75 + 20p

. & P,

MAINS OPERATED SOLENOIDS

Model 772 — small but
powerful 1in  pull—approx.
size 14 x 1} x 1}in  68p.
Model 4001/—gin. pull.

ize 24 x 2 x 13in 83p.
Model TT1—1%in pull.
Size 3 x 2§ x 2in £1.98

plus 20p post and insurance.
MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and ampli-
fiers. Adjustable output 6v., 9v., 12 volta for up
to 500mA (class B working). Takes the place of
any of the following batteries: PP1, PP3, PP4,
PP6, PP7, PPY, and others. Kit comprises: mains
try rectitier, thing and load resistor
condensere and instructions. Real) snip at only
21-10. Plus 20p postage.

DESK.TELEPHONES

Ex G.P.0. Black standard
model with diallng dial but no
internal bell.8upplied with con-
nection diagram $leach. Ditto,

with bell but without dlaiing ~

dial 81-85. Model as illustrated
with bell and dial £1-50 each
plus 50p post for single then 65p
Pper pair,
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partment te from the others and each able
to make and break 10A with complete safety.
German made, these measure approx. 2jin x
2in x 2in, price £2-20,

GOOD COMPANION 1.C. VERSION

We can now offer these again in
I.C. version using Ferranti
ZN414 and Mullaré¢ AF Module
1172. Cabinet size approx. 1lin
wide x 8in high x 3in deep.
Complete assembly instruction—
Excellent tone wood cabinet
£5-75 plus 23p post and insur-
ance.

MOTORS FOR £1:50
Ag used in racing cara
and power models. All
battery operated and
reversible.
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Mains Transtormers.  Ail by first class makers,
all with normal 230V primary and static screen.
Our ret TR 81, 6:3V, 3A, with clamp and feet,
88p. Our ref TR 82, made by Hinchley for
Decca primary tapped 200/340 volt two secon-
daries 275-0-275 volt at 90MA and 64 volt at
3A, this is for above chassis mounting, open
construction, price £1-76 plus 25p poat. Our
ref TR 83, upright mounting with metal shrouds,
primary tapped 110 volt and 200/240 volt, two
secondaries 50 volt at 2A and 6 volt at 1A, 85-50
plus 25p post.

PC BOARD MARKER

Valve action fibre tipped marking pen filled
with black etch resist—it's easy with this to
make a perfect PC board, just draw straight
on to the copper—allow 15 minutes to dry,
then immerse in ferric cloride or other
etchant on removal the clrcult stand In high
rellet, 89p,

EDUCATIONAL KITS —all with
pictorial instructions

3 kits or more we
give FREE an
accurate 11 piece
balance kit. Price
of kits 44p each
post paid. Special
price for all 7

CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be amazingly
ELECTRONIC IGNITION 1§ ireless World about a year ago. We can supply
kit of parts for an improved and even more efficlent,
version (Practical Wireless, June). Price 88-58 plus
De-luxe model including printed circuit board, ete. £7.95.
24 HOUR TIME SWITCH
Made by Smiths, these are A.C. mains operated, NOT
or can be built into box with 13A socket. Two com-
pletely adjustable time periods per 24 hours, 3A
changeover contacts will awitch circuit on or off
Additional time contacts 55p pair.
PHOTO ELECTRIC KIT o
Contains photo cell, relay, transistor and all parts to make
We demonstrate these daily and almost always a sale results;
it really is a cracking amplifier. Only Mullard with their know-how
could have made it possible at this low price. BPEC.: Mains operated.
crods talk. Harmonic distortion less than 2%. Frequency response 50Hz-
15kHz. Inputsuitable for pick up tuner or microph 6-month
Only 211-80 post paid. Optional extras—Cabinet 22:20. Extra front plate

efiicient and rellable was first described in the
20p post. When ordering please state whether for positive or negative aystema.
CLOCKWORK. @deal for mounting on rack or shelf
during these periods. #2.75 post and ins. 25p.
light operated awitch. £1.76 plus 20p post and ins.
4 watts music or apeech per channel. Double wired power supply eliminates
£1. Pair of 15 ohm speakers £330,

S t—— kits £8-00 with
free bal kit.
KA2 Lens Kit. Eleven parts, concave lens, one

convex lens, stage and sllt frame, etc.
KA8 Water Pump Kit. Thirteen parts. Trans-
parent so that operating parts may be observed.
You can make Lift pump, Force pump and
Force pump with reservoir and nozzle.

KA4 Buzser Kit. Eleven parts. Operation of
buzzer seen.

KA7 Electro-Magnet Kit. Fifteen parts, includes
compass, showing how magnetism works.

KAS8 Current and Resistance Kit. Twenty-nine
parts, including bench and light bulb. " OHMS8
LAW ", etc.

KA9 Bell Kit. Eight parts, including bell and
push button awitch. Build a complete electric
bell.

KAL0 Morse Key buzser and bell kit.

25 part kit
easy to construct, simple to operate. "

TERMS: 10% discount if ten of an item
ordered, send postage where gquoted—other
items, post free it order for these items is
£6-00, otherwise add 20p.
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Transistdrs &

Constructors
By D. Bollen

The start of a great revolution in home construction is recalled by a well-known
contributor in this article, which brings to a conclusion our special series commemorat-

ing the invention of the transistor

IN THE TYPICAL home electronics workshop of
twenty-five years ago the enthusiast would be
surrounded by machines for bending, punching, dril-
ling, and rending asunder sheet metal. Construc-
tional techniques were based upon the chassis, a
box-like structure full of holes into which were
inserted spindles, screws, valveholders, grommets,
and trapped fingers.

Sometimes, when the burden of bashing metal
became tiresome, a piece of easily punctured Bakelite
might be pressed into service as a breadboard, but
this was considered very unprofessional, a throwback
to the days of coil winding, capacitor building, and
generally doing it yourself.

Components came from two main sources; sturdy
ex-government equipment which was cannibalised,
sometimes with the aid of a hammer and cold chisel,
and the “junk box™ where reposed an amorphous
heap of very second-hand items, ranging from a leak-
ing electrolytic capacitor dated 194] to a speaker
grille woven to depict a scene of nymphs and satyrs
dancing in a woodland setting. These were the lean
years just after the war, with no oriental imports,
kits of parts or regular sources of “bits”.

Into this man’s world of hot cathodes and 100
watt soldering irons was born the sub-midget tran-
sistor, and the wonder is that it managed to survive

.at all, let alone replace valves, which everyone said
it would never do.
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A TOUGH TIME

Transistor manufacturers were having a tough time
trying to fabricate the new device, probably because
they were ham-fisted too. In any event, if you were
fortunate enough to get hold of a sample in the early
fifties it was likely to be one that everybody else
had rejected, with a leakage current of two or three
milliamps, a current gain of five, and dying from
slow contamination.

Compared with a valve this’ was a pathetic thing
indeed!

Assume that you were the proud possessor of a
device no bigger than a resistor with three wires
sticking out of it. Where did you go from there?
Published information was scanty and far from
standardised. Maximum ratings were mere hearsay.
At the devaluation equivalent of £2 to £4 each,
the safest policy was to power the device at the
lowest voltage and current at which it was capable
of supplying useful work.

As far as circuits went, which was not very far,
there was a limited choice between the upside down,
thread-in-a-maze American sort, or the UK variety
which favoured the powering of each transistor in
a multi-stage circuit by its own personal 1-5V cell.

Apart from earth symbols and batteries floating
all over the page, there was also a general tendency
for transistor symbols to be shown doing a base-
down nose dive into the earth rail, this being the
only way they could be made to function above
10kHz.

GREAT DIFFICULTIES

So, in the face of great difficulties you managed
first of all to identify the leads on your transistor
with an ohmmeter and then to find, or rashly devise
a transistor circuit.

Were you supposed to solder the thing to a tag-
strip, and mount the resulting assembly on the
customary two acres of sheet aluminium? After all,
we were here dealing with impedances of a very
low order, for which electrolytic capacitors the size
of milk bottles would have to be accommodated for
coupling and decoupling purposes.

DELICATELY SOLDERED

The delicately soldered transistor clings to its tag-
strip. The scope (ex-government of course) displays
a straight line on its axis. Several meters are linked
to those parts of the circuit where a voltage or
current might conceivably occur.

After inserting the power supply plug into the
lowest voltage tap of a grid-bias battery . . . yes, we
have oscillation!
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True, it'is but a crude imitation of what would
normally pass as a sine wave from a valve circuit,
but it is early days yet. A few more volts perhaps?
Why is that meter reading creeping higher and
higher? Should the transistor run hot? It has
stopped oscillating.

“Grrr! They will never replace valves.”

AVAILABLE TO AMERICAN

The transistor was available to American
enthusiasts for about $18 in 1953. Over here, the
ubiquitous OC71 and “red spot” transistors (the
latter a polite name for manufacturer's reject) came
on the scene in 1956 priced at 24/- and 10/- respec-
tively. Full praise must be given to those suppliers
who struggled to bring us the amplifying crystal less
than eight years after its invention.

The silicon transistor also took only eight years
to reach the home after being first manufactured in
1952.

More than one enterprising magazine contributor
of the period went one better and gave full instruc-
tions for making a point-contact transistor from an
old crystal diode, but the problem here was that an
excess of audio signal or marital strife in the home
could dislodge the triple catswhisker and thus
degraded performance.

Another bright spark discovered that when the
paint was scraped off the glass encapsulated OC71
it responded to light in the manner of a photo-
transistor. The manufacturers quickly countered this
cunning move by filling their transistors with opaque
blue putty, labelling the clear putty variety OCP71
and charging more for it.

NEST OF SNAKES

An innovation of the middle fifties was the
transistor radio, which incorporated the new “nest of
snakes” unrepairable printed circuit and the fragile
ferrite rod aerial. Also at this point in time, the
word ‘“‘transistor’” was press-ganged into common
English usage to signify a radio receiver which could
be employed to annoy people on beaches, and also
render the user deaf in one ear by means of a simple
unhygienic earphone. )

The printed circuit defied all former rules of
construction.
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Components were held in position by solder alone,
a practice which previously would have been con-
sidered very naughty. With the passing of the
chassis, there was no longer anywhere to mount
controls, and this caused quite a few headaches in
constructional circles.

Eventually, it was tacitly agreed that serious pro-
jects would have their controls mounted on smart
metal front panels, while silly projects could use
sheet plastic or even wood. Alas, these attempts at
standardisation failed miserably.

One breakaway group defiantly insisted on using
metal tobacco tins for all projects, while another
sect mounted their controls on the printed circuit
itself! The latest trend seems to be to bung every-
thing inside a transparent plastic cube or sphere and
hope for the best, so confusion still persists.

ADVANCED STAGE

Valve audio amplifiers had reached an advanced
stage of development prior to the introduction of
the - “jump-a-groove” long-playing record in 1950,
but with the coming of the difficult-to-tune f.m.
radio in 1955, hi-fi purists were at last able to take
time off to just sit and listen to the music, without
having to bother about all that nasty distortion of
former years.

Unfortunately, this idyllic state lasted only until
1961, when the easy-to-blow power transistor started
to appear in output stages, accompanied by some-
thing called “the transistor sound”.

This unusual effect was characterised by a rattling
buzz from loudspeakers when gain controls were
turned low. After a good deal of concentrated sleuth-
ing, it transpired that transistor audio amplifiers were
subject to crossover distortion, so the purists had
to climb out of their armchairs and set about exor-
cising the demon with cabbalistic circuitry.

Since then there has been no further opportunity
to listen to music. Elimination of the output trans-
former led to severe difficulties in trying to match the
then extant 15 ohm loudspeakers to amplifiers requir-
ing a four to eight ohm load, and all problems were
multiplied by two when stereo came along.

Now they are about to be multiplied by four.

SURVIVE THE TRANSITION

What has the future in store for those who have
managed to survive the transition from valve to
transistor? Clearly, the introduction of a new
device is often accompanied by unpleasant side-
effects. For example, with i.c.s. we have already
experienced circuits which are best understood if
held upside down in front of a mirror, and the use
of postal codes for device numbering is to be
deprecated.

Above all, one thing is patently clear. A new
device seems to take eight years to mature to amateur
status. Furthermore, all information concerning a
new device is automatically witheld for five years,
or until it becomes obsolete, whichever period is
shorter. So it follows that there is no need to get too
agitated when a new device comes along, because the
threat to one’s peace of mind is not immediate.

NOTE : This last point is not quite true since it is the
avowed object of PRACTICAL ELECTRONICS to ensure that
the reader is informed of interesting developments as
soon as possible. Indeed, the problem nowadays would be
to avoid doing so—ED. *
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BATENT

FUEL MONITOR

BP 1 320 039

The reading given on the meter
is approximately proportional to an
arithmetical relationship between
the two signals controlled respec-
tively by the flowmeter and the
speed measuring device, being
approximately proportional to the
current received from the rotor of
the speed measuring device multi-
plied by the imbalance of the
bridge circuit due to the flow
meter. This reading represents an
indication of distance travelled by
the vehicle per unit of fuel con-
sumed and the meter ME1 can be
calibrated to provide direct readout
in miles per gallon.

NEW APPROACH TO TONE CONTROL

: J VA2
= . P
R3
ME1
L zn
Fig. 1
With petrol likely to be very

scarce or more expensive or both
in future, devices for accurately
measuring vehicle fuel consump-
tion will become more popular.

In BP 1 320 039 Alan Westwood,
Peter Davidson and Brian Dean
describe and claim just such
a device. The circuit Fig. 1 shows a
vehicle speed measuring device, a
flow meter to measure fuel rate of
flow (and thus proportional rate of
consumption) and an ammeter for
reading m.p.g.

The meter is connected between
opposite junctions of a Wheatstone
bridge comprising VR2 (which
forms part of the flow meter), R2,
R1 and VR1 for pre-setting bridge
balance. The use of R3 in series
with the meter is only necessary
with certain meters.

The opposite corners of the
bridge are connected together by
the vehicle speed measuring
device. This includes a rotor
geared to the vehicle transmission
with - brushes which alternately
connect capacitors C1, C2 across
the vehicle battery and discharge
them through the bridge. The
capacitors C1, C2 thus charge and
discharge alternately to give a
signal representative of the vehicle
speed.

The flow meter will generally be
in the form of a chamber with inlet
and fuel outlet pipes and a belfows-
type diaphragm. Fuel passing to
the engine flows through the cham-
ber to compress the diaphragm
in dependence upon fuel flow rate.
As the diaphragm is compressed,
the value of VR2 resistance is
varied by movement of the slider
over its track. The value of VR2
resistance is in practice an inverse
function of the fuel flow rate.
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In BP 1 304 774 Wilfred Palmer
of Dagenham, Essex, describes a
three part tone control circuit for
an audio amplifier. By way of
example he gives a list of specific
values for all the components, see
Fig. 1.

The variable potentiometer VR1
and d.c. blocking capacitor C1 form
a normal volume control. The slider
of VR1 acts as a common input
line to the three sections of the
tone control, shown dotted.

The bass circuit includes R1 and
R2 in series with VR2. The slider
of VR2 is in series with R3 which
feeds the output terminal.

The mid-range circuit has R4 and
R5 in series with VR3, and the slider
is also connected to the output via
R6 and C2.

0oaao

The high frequency circuit com-
prises VR4, the slider being con-
nected to the output via C3.

The resistor R7 between C2 and
C3 is intended to isolate the infinite
variations of time constant of the
treble circuit from the infinite varia-
tions of time constant of the
mid-range circuit. Also, the resistor
acts as an impedance to high
frequencies from the bass and mid-
range circuits. The inventor sug-
gests that in this way the signals
from the middle and treble circuits
are cleanly and fully mixed.

The bass circuit presents a high
impedance to high frequencies,
thereby attenuating them but pass-
ing low and mid-range frequencies.
This is due to the presence of resis-
tors R1 and R2. The inventor points
out that any resistor can be repre-
sented by a pure resistance in
parallel with the self capacitance
across the resistor terminals and
there is thus attenuation of high
frequency signals by the changes of
self capacitance with increasing
frequency. By using the resistors in
series, total self capacitance is
lowered.

The treble circuit presents an
increasing impedance as the fre-
quency decreases, thus attenuating
low frequencies but passing the
high and part of the mid-range
frequencies.

The inventor claims that the cir-
cuit eliminates the need for attenu-
ators in crossover units and allows
infinite variations of the signal fed
to loudspeakers over the whole
audio spectrum.

BP 1304 774
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Mocv! R FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

Build as you learn with the exciting
‘new TECHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself usenual technical “know-how'—like reading circuits,
p experimenting, building—quickly and
without eﬂ'ort, and enjoy every moment. B.LE.T.’s simplified study
method and the remarkable TECHNATRON Self-Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. and what's more, you will
understand exactly what you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors—
even a versatile’ Multimeter which
we teach you to use.  All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
30 you cin use it again and again.
You LEARN—but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build—and it’s a good one—is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating ‘as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A M-year-old could understand
and benefit from this clurse—but
it teaches the real thing. The
easy to understand, practical
projects—from a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a ‘“‘non-
technical”” type. And, if you
want to make it a career, B.LE.T.
has a fine range of courses up to
City and Guilds standards.

Special{st Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of “NEW OPPORTUNI-
TIES"”. This brand new booklet
—just out—tells you all aboul
TECHNATRON and B.ILE.T.s
full range of courses.

Dept. BPE22, ALDERMASTON COURT READING RG7 4PF

Accredited by the Council for the Accreditation of Correapondence Colleges.

POST THIS COUPON FOR FREE BOOK
CL | BPE22

(swcx CAPITALS)

ADDRESS.

§ SUBJECT OF INTEREST ... .

| P ———

1104

P.C.60RED?

— not with the

decon-
dalo

A unique drafting aid for the
electronics engineer enabling
him to prepare in minutes a
perfect PCB.

A fine-tipped marker charged
with a free-flowing etch-resist
ink. Simply draw the
desired circuit onto copper
laminated board—etch—
clean.

The circuit is ready to use.

NO MESS — NO MASKING
A perfect circuit every time!
The Decon-Dalo 33 PC marker is now available in France, Ger-

many, ltaly, Switzerland, Austria and all Scandinavian countries.
Send for details of lacal supplier.

Please send me further details on the 33PC:

Name ...

Address

PE12

Post to: DECON LABORATORIES LTD.
FREEPOST

PORTSLADE,BRIGHTON,ENGLANDI
(No Stamp Needed) Phone 0273 414371 |
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“One Source” buying makes sense—saves you time, |
money and postage.

After many requests, Electro Spares are now supplying lists of components for ALL the projects featured in
" Practical Electronics " commencing July 1973 issue.  Just forward a S.A.E. (preferably 9" X 4” minimum)
stating which project is of interest to you—we will forward an individually priced list of components required.
No need to buy a full kit—you need only purchase the parts you require at any one time. All Electro Spares
supplied components are new, branded products of reputable manufacturers and carry full makers' guarantee.
We regret we cannot supply lists for projects published before July 1973 issue.

“P.E. RONDO"” QUADRAPHONIC SOUND SYSTEM

Practical Electronics

Complete kits for the entire P.E. Rondo Project will be available as this appears in

the magazine.
etc. etc.

. “P.E."” F.M. VARICAP STEREO
TUNER

Electro Spares ofter a kit of high quality
parts to the published specification for
this remarkable tuner, featured in

“Prar .cal Electronics', May 1973.

Fer .res include pushbutton “Spot On”
tun.ng, with up to 5 pre-set stations (no
difficult tuning dial and drive cord).
Easy ‘‘no problem' construction
requiring only a few simple setting up
adjustments with a d.c. Voltmeter.
Uses NEW pre-set modules for R.F.
and |.F. circuits—no circuit alignment.
High efficiency integrated circuit Phase
Lock Loop Decoder for perfect stereo
reception, with stereo lamp indicator.

- Fibre Glass P.C. Board, neat slim-line
cabinet, with brushed aluminium front
panel, pushbuttons, etc. etc.

IDEAL FOR USE WITH THE “TEXAN",
“P.E. GEMINI”" AND ANY GOOD
- QUALITY STEREO AMPLIFIER.

These contain top quality components with fibre glass p.c. board,

“P.E. GEMINI" STEREO AMPLIFIER

QUALITY Hi-FI FOR THE

HOME CONSTRUCTOR. 30 Watts (R.M.S.)
per Channel into 8 ohms!

Total Harmonic Distortion 0-029,!
Frequency Response (—3 dB) 20 Hz—
100kHz!

We are still continuing to supply
components for this fabulous amplifier,
which is now recognised as practically
the ultimate in High Fidelity. We know
of no better unit for the home,
constructor, and can supply a booklet,
containing full specification, complete
constructional information, wiring
diagrams, fault finding guide, etc. etc.,
price 55p plus 4p postage.

Our new, low comprehensive price list
is supplied with each booklet, or prices
for components supplied separately on
receipt of large S.A.E.

FOR PEOPLE WHO REQUIRE THE
BEST—IT HAS TO BE THE “p.e. gemini"

 ALL PARTS for Varicap tuner and Gemini amplifier supplied separately.

Please send S.A.E. forfull details of any of the above or call yourself.

—easy parking.

ELECTRO
SPARES

The Component Centre of the North.
NEW QUICK and EFFICIENT MAIL ORDER DEPARTMENT

December 1973

Visitors welcome

288 Ecclesall Road
Sheffield S11 8PE
Tel.: Sheffield (0742)
668888




RECTIFIERS,

UK'S LARGEST RANGE OF TRANSIST

ALL SEMICONDUCTOR

RETAIL - TRADE - EXPORT &

ORS,IC’'S -
DEVICES

INDUSTRIAL

BEST PRICES
FREE BOOKLET __=<= MORE DEVICES
NEW PRICES
All types of G NEW RANGES
TRANSISTORS +  RECTIFIERS THIS IS A MUST
BRIDGES « SCR's « TRIACS FOR ALL

INTEGRATED CIRCUITS
F.E.T. LIGHT DEVICES
OVER 1800 DIFFERENT DEVICE

ENTIRELY NEW 1973 EDITION {ask for Booklet No. 36}
SEND FOR YOUR FREE COPY TODAVY!

INTEGRATED CIRCUITS, VERY IMPORTANT—ONLY BRANDED I.C's
ARE TO THE FULL MANUFACTURERS' SPECIFICATIONS. ALL OTHERS
ARE NOT. HENRY'S SELL ONLY BRANDED INTEGRATED CIRCUITS...
FROM TEXAS ...|.T.T.... FAIRCHILD ... SIGNETICS ... 50 WHY
BUY ALTERNATIVES OR UNDER SPEC. DEVICES WHEN YOU CAN PUR.
CHASE THE GENUINE ARTICLE FROM US EX STOCK ... NEED WE SAY

SEMI-CONDUCTOR
USERS!

MORE!
o . 1- 12- 30-
'ype 11 9 99
\,.f% £&p  £p  £p
SN74126N 69 68 60
8N74132N 72 72 63
12- 30- Type SN74136N 63 63 55
29 99 2y 9 SN74141N 100 90 80
£p £p £p £p &p &p SN74142N  2.88 2-88 2-52
SN7400N 20 18 16 SN7446N 216 216 1.89 SN74140N 144 144 1.26
8N7401N 20 18 16 SN7447AN 1.80 1.80 1.57 SN74147N 2:30 2:30 1.83
BN7401AN 88 38 83 SNT448N  1.50 1.27 1.13 BN74148N 2:01 2-01 1.63
8N7402N 20 18 18 BNT7450N 20 18 1@ SN74150N 2:30 2-30 2-01
SN7403N 20 18 16 SN745IN 20 18 16 SN74151N 115 1.156 1.00
BN7403AN 38 38 33 BN7453N 20 18 16 SN74153N 109 108 95
BN7404N 24 21 18 BNT7454N 20 18 16 BN74134N 230 2:30 2-01
BN7405N 20 18 16 SBN7460N 20 18 16 BN74156N 1.56 1-56 1-00
8N7405AN 44 44 38 SN7470N 33 30 2y SN74156N 1-00 1-09 1.00
8N7408N 40 38 35 BN7472N 38 38 84 SN74157N 1.08 1-08 95
8N7407N 40 38 35 BNT473N 44 41 37 SN74159N 2-44 244 214
SN7408N 25 22 19 8N7474N 48 48 42 SN74160N 1.58 1.58 1.38
SN7409N 38 33 28 BNT470N 59 55 51 SBN7416IN 1.58 1.58 1.38
BN7400AN 44 44 88 SN7476N 45 36 82 SN74162N 1.58 1.58 1.38
8N7410N 20 18 16 SN7480N 80 70 50 8N74163N 1.58 1-58 1.38
8N7411N 95 88 21 SN748IN 1.5 1.10 96 SN74164N 2:01 2.01 1.76
8N7412N 28 28 25 S8N7482N 87 80 72 SN74165N 2.01 2-01 1.7
8N7412AN 88 88 83 SN7483N 1-20 110 1-00 SN74166N 2:18 2-18 1-89
8N7413N 30 27 85 8N7485N  1.87 1.87 1-63 BN74167N 4-10 4.10 3.89
8N7414N 72 72 63 SN7486N 50 50 44 SN74170N 2.88 2.88 2.52
8N7416N 30 27 25 SN7489N  4-32 4-32 3.78 8N74172N 576 5.76 504
8N7417N 80 27 25 SN7490N 76 70 63 SN74173N 1.66 1-66 1.45
SN7420N 20 18 16 8N7491AN 1.10 1-00 $§0 8N74174N  1.80 1.80 1-57
8N7422N 28 98 26 SN7T492N 76 70 83 SN74175N  1.29 129 1.13
8N7422AN 88 38 83 SN7493N 76 70 63 SN74176N 144 1.44 1.26
8N7423N 87 34 32 SNT494N 85 80 75 SN7T4177N 1-44 1.44 126
8N7425N 87 37 82 SNT495N 85 80 75 SN74180N 1.44 1-44 126
SN7427N 37 §7 32 SN7496N  1.00 90 83 SN74181N 518 518 4.58
8N7428N 43 43 37 SN74100N 216 1.89 1.80 SN74182N 1.44 1.44 1.28
8N7430N 20 18 16 SN74104N 60 53 45 SN74184N 216 2:16 1.89
8N7432N 37 87 82 SN7410,N 60 53 45 SN74185AN 2.16 216 180
BN7433N 43 43 38 SN74107N 51 51 45 SN74188N 648 6-48 §-67
SN7433AN 57 67 50 SN74110N 67 &7 50 SN74190N 230 2:30 201
8N7437N 48 43 87 SN7411IN 86 86 75 SN74181N 230 2:30 201
8N7438N 43 43 37 SN74116N 216 2:16 1.89 SN74192N 2-30 230 2.01
SN7438AN 57 67 50 SN74118N 1.00 90 83 SN74193N 230 230 2.01
SNT7440N 20 18 16 SN74119N 1.92 1.2 1.68 SN74194N 1.72 1.72 1.51
SN7441AN 85 79 73 BN74120N 1.06 1.06 92 SN7419aN 1.44 1.44 1-26
8N7442N 8 79 73 SN7412IN &7 57 50 SN74196N 1.58 1.68 138
8N7443N  1-50 1.7 113 SN74122N 80 80 70 8N74197N 1.58 1.58 138
8N7444N  1.50 1.87 1.18 8N74123N 1.4 144 1.26 SN74108N 3-16 3-16 2.77
8N7445N 2.6 216 1.89 SN74125N 60 60 60 SN74199N 2-88 288 2:52
PRICING OF SN7400 SERIES IS CALCULATED ON THE TOTAL

NUMBER ORDERED REGARDLESS OF MIX
SN74 (HIGH POWER), 5N74 (LOW POWER) series in stock. Send for List 36
free on request. Low Profile Sockets, |4 pin, I5p, 16 pin, 17p, 8 pin, 14p.

TRANSISTORS—A selection
For full list send for booklet 36 today
£ £ £

£p £p P ] p £p
AAZI3 10 BCI69C 14 BYI00 15 OC36 65 V405A 25 2N3614 59
ACI07 35 BCI82 12 BY127 15 OC44 18 ZTX!108 10 2N3702 11
ACI28 20 BCY32 85 BYZI3 35 OC45 18 ZT X300 14 2N3714 1-60
ACI87 20 BCY3% 1-00 Cl06D 55 OC7) 15 ZT X302 18 2N3771 1-75
ACY!7 35 BCYSS 2.50 GETII1 55 OC72 25 ZT X500 15 2N37732:25
ACY39 65 BCY70 15 GETII5 75 OC77 55 2G30) 40 2N3790 2.25
ADI49 50 BCY7l 20 GET880 55 OC8! 28 2N697 15 2N3819 135
ADI6I 39 BCY72 13 LM309K1-87 OC83 25 2N706 10 2N3866 75
ADI62 39 BDI24 80 MATI21 25 OCI40 65 2N930 20 2N3903 IS5
AFI17 20 BDI3I 45 MJE340 50 OCI70 25 2N987_ 45 2N4062 14
AFII8 50 BFIIS 22 MJE520 65 OC200 55 2NI132 25 2N4126 IS
AF139 33 BFI80 33 MJE3055 75 OC202 90 2NI304 22 2N4871 35
AFI86 40 BFI94 13 MPFI05 46 OCP71 1.00 2NI613 20 2N5457 =36
AF239 44 BFXI3 25 NKT217 45 ORPI2 55 2NI1671 1.00 25001 3.00
ASY27 30 BFX34 55 NKT404 60 ORP60 45 2N2147 75 25026 8-90
BAIIS 10 BFX88 22 OAS 60 P346A 20 2N2160 69 25303 70
BAXI3 5 BFY50 20 OA8I 10 TIL209 25 2N2926 10 40250 45
BC107 12 BFY5I 20 OA200 8 TIP29A 49 2N3053 20 4036] 45
BCIO8 12 8FY64 45 OA202 10 TIP30A 58 2N3054 45 40362 40
BCI09 12 BFYS0 75 OCI16 85 TIP3IA 61 2N3055 45 40408 50
BC109C 14 BLY36 6.25 OC20 1.25 TIP4IA 74 2N3440 50 40486 75
BCII3 16 B5X20 5 QC28 65 TIP42A 90 2N3442 1-10 40636 1.0
BCI47 12 BUIOS 220 OC35 55 TI543 26 2N3525 80 40430 85

Al types offered subject to availability. Prices correct at time ofpress. E. & O.E.

“e“'y,s RADIO

LIMITED
EDGWARE ROAD, W2

1106

TBA 800 5 WATT LC.
Suitable alternative to
SL403D. 5/30 volt oper-
ated. 8/16 ohm 5 watt
output.

With circuits and data
£1-50.

SINCLAIR ICI12
With  circuits and
data. C with
printed circuit board
2BV operated, £1-80.

ZIN414 IC

Integrated circuit radio as
featured by many
magazines. (PW Jan. 73
Reprint Refl. No. 19
for 10p), £1-20.

TOSHIBA POWER
AND PREAMPLIFIER
MODULES

TH90I3P 20W power
amplifier 22-0-22 or
single 45V operated,
£4-57.

TG90I4P Stereo
preamplifier, £1:50. .
(Circuit book No. 42 price 10p).

on two channel

ULTRASONIC TRANSDUCERS

Operate at 40kHz wup to 100 yds.
|deal remote switching and signalling,
complete with data transmitter and
receiver. new |.C. circuits. Per pair,

5-90.
TA 960 |.C. with socket £1-80.

3015F 7 SEC.

IC size complete with data
price £2 each or 4 for £7.
(Digital clock circuits Ref.

U.K. post, etc, I5p per order.

404-406 Electronic Components and Equipment 01-402 8381
354-356 High Fidelity and Tape Equipment 01-4025854/4736
309 PA-Disco-Lighting High Power Sound 01-723 6963

303 Special offers and bargains store
Allmail to 303 Edgware Road. London W2 1BW

Practical Electronics

A
No. 31, 15p). B1/05 50V
BI/10 100V
TRANSISTORS—SPECIAL OFFERS | BI/20 200V
2N 3055 8Y127 B1/60 600V
25 47p each 25 12p each | +H x{L x &in. dia.
100 42p each 100 10p each I AMP
500 39p each 500 9p each | w005 50v
1000 34p each 1000 8p each | Woi 100V
W02 200V
AFI117 oc3s wos 600V
25 15p each 25 46p each || ¥ x #in. tubular
100 13p each 100  42p each | 2 AMPS
8 EmlE 2R
eac| 000 4p each
- ol L
ZENER
. B2/100 1000V
DIODES LINEARLC.£p 4H x 4L x Xin. dia
400m/w BZY88/ 702C (T05) 75 | 4 AMPS
BZ X83. From 709C (T0S) 39 § B4/100 100V 55p
3-3v—33V, 10p 709C (DIL) 39 { B4/200 200V 59p
each. . 723C (T099) 90 || B4/400 400V 65p
1-3W_5% Miy ia- 723C (DIL) 90 || B4/600 600V 75p
ture Tubulars 728C (DIL) 45 | B4/800 800V £1-00
IN4700 series. 728C (T099) 45 iH x 4L x &in. dia.
Frem 3:3V—33V, 741C (T05) 50 AMPS
18p each. 741C (DIL) 50 || B6/05 50v 65p
10w, Stnd. 747C (T09%) 1-00 || B6/10 100V 70p
Mounting z5 747C (DIL) 1.00 | B6/20 200V 80p
series 6-8V—100V 748C (DIL) 6t B6/40 400V 90p
5%. 40p each. B6/60 600V £1-00
+H x 4L x Xin, dia.
RECTIFIERS Sdul
E
SILICON CONTROLLED
I amp series. CONDUCTOR RECTIFIERS
IFNWOIGN IN4007. A 'Il'ype P )
rom 6p each. AMP (TOS) P.LV. 1-11
PLsooT % PLAO S Y 822 ”?g:; 150V Jgp
to 7. 30p
;rom 8p each. DISCOUNTS gzs l/%o:F 308¥ 35p
amp. 10°, o, S |1 /40AF 0 45p
PL7001 /IN5400. S s (F, CRS 1/6OAF 600V  55p
o R All one type 3 AMP (TO48)
er‘ OENUN St except where CRS 3/0SAF 50V 40p
. quantity discounts CRS 3/10AF 100V 40p
———— sr:_own. T (A g%g 3;10:F 200\6 45p
in. order -0 3/40AF 400 55p
MORE OF please. CRS 3/60AF 600V 65p
EVERYTHING 5 AMP 400V 60p
AT HENRY'S . CRS © s/400v  60p
See pages 935, 10 /0 VAT 7 AMP (TO48)
o, Brs CRS 7/100 100V 60p
over of this TO B8E ADDED CRS 7/200 200V 67p
gz TO ALL CRS 7/400 400V 85p
BEST VALUE ORDERS CRS 7/600 600V 95p

TRIACS—Stud
Mounting with
accessories

3 AMP RANGE |-II
Type P.I.Y. Price ea.
100V

TRIACS—Additional
Types
40430 TRIAC (T066) 85p
40669 TRIAC (Plastic)

0 90p
40486 TRIAC (T05) 75p
NEW RAN

GES
BRIDGE RECTIFIERS
FEATURES SMALL

250 M/A { AMP P.I.V.
025/05 50 16p
B025/10 100 18p
¥+ % § x §in dia.
i+ A -1
Type P.1.V. Price ea.
B05/05 50v 20
BO5/10 100V 22p
B05/20 200V 23p
B05/40 400V 25p
B05/60 600V 27p

Open:-
9am-6pm

6 days a week
All stores
open all day
Saturday

December 1973




LARGEST RANGE

UK's

OF KITS &
G6ADGETS

PANEL METERS - TRANSFORMERS - CONTROLS - RELAYS

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

SPECIAL PURCHASES

AVOMETER
MOVEMENTS
AVO 8 or 9 S50mA
MOVEMENTS. Ex

Brand New AVO's.
£3:50. Post 20p.

UFH TV TUNERS
CHANNELS21to64
Brand new tran.
sistorised geared
tuners for 625 Line
Receiver |F output.

TEST EQUIPMENT
MULTIMETERS

(carr,, otc. 30p)
200H (M210) 20k/V Slimline with case, £4:95
THLIID 2k/V Robust with case, £4- 95

U437 |0k/V Steel case. A.C. up to 40kHz, £4.95
U 4324 20k/V with A.C. current ranges, £6-00
AF 105 S0k/V with leather case, £9-50

U4313 20k/V A.C. current, Steel case, £10-50
U4341 Plus built in transistor tester, £/0-50
Model 500 30k/V, £9-95

OTHER EQUIPMENT
SE250B Pocket Signal Injector, £1-90, Carr. |15p
SES500 Pocket Signal Tracer, £1-50, Carr. i5p
TEI5 Grid Dip Meter 440kHz—280MHz, £13-45.
Carr. 30p
TEA40 A.C. Millivoltmeter |-2MHz, £18-75. Carr. 35p
TE65 28 Range Valve Voltmeter, £i9:25, Carr. 40p
TE20D 120kHz—S00MHz RF Generator, £16-95.
Carr. 40p
TE22D 20Hz—200kHz Audio Generator, £18.75,
Carr. 40p
SEJ350A Deluxe Signal Tracer, £9-95. Carr. 20p
SE400 Volts/ohms/R-C sub. /RF field/RF gen., £11:25.

Carr. 20p
NEW REVOLUTIONARY
SUPERTESTER 680R
680R Multi-tester, £18:50
Accessories £
Transistor tester 1100  Gauss meter 11-95
Electronic volt. Signal Injector 595
meter 1800 Phase sequence 595
Ampclamp 11-95 EHT Probe 595
Temperature Shunts 450
probe 1195 25/5041 00A each
A SELECTION OF INTERESTING ITEMS
C3025 Compact transistor tester, £5-50, P. P 1Sp
E|300 Mono mag cart preamp, £1-95, P. & P 1Sp
E$310 Stereo mag cart preamp, £4-95, P. & P. 25p
Easiphone telephone amplifier, £6:15. P. & P. 25p
D203 Teleamp with PU coil, £3-60. P. & P. 20p
LLI Door Intercomm. and chime, £11.95. P_ & P. 25p
Chattalite (lights as you talk), (IJ 90.P. & P. 20p
kv Dlmmer/con(roller £3-00. P. & P. IO
9in Twin spring unit, for Reverbs, (2 75.P.&P. 1Sp
16in Twin spring unit, for Reverbs, £6-50. P. & P. 25p
Car Tachometer Electronic, £7-50.P. & P. |5p
VHF Aircraft band corrector, £3-95, P. & P. 15p
82005 4 Ch. mic. mixer, £2. 95, P. & P. ISp
B2004 2 Ch. stereo mixer, £4.75. P. & P. I5p

BUILD THISRADIQ

PORTABLE MW/LW
RADIO KIT using Mullard
RF/IF  modute. Features
MW-—bandspread for extra
selectivity. Slow motion
tuning. Fibre glass PYC cabinet. 600 W output.
All parts £7-98 (battery 22p). Carr. etc. 32p.

EXCLUSIVE: SPECIAL OFFERS

MW/LW CAR RADIO Pair Akai ADM
+ or — earth with microphones.  £6-95
speaker and fixings, carr/packg. 20p.
FPLEHIEGHR g WAVEBAND
STEREO  (— earth) A E TN
with speakers, in E AKER RADI
pods and fixings. ';/P::WISW/ P A Ré
£12.50 carr/packg. 40p. CRAFT — PUBU
HANIMAX HC1000 SERVICES. £10-45
battery cassette carr/packeg. 30p.
recorder. £10.50 carr/ PORTAUBLE
packg. 25p. CASSETTE TAPE
HANIMAX ~ HC2000 PLAYER — for car or
battery/mains cassette carry around. £7-25
recorder. £13-50 carr/packg. 20p.

carr/packg. 30p.

AKAl GXC40 stereo
cassette recorder,
£59-95 carr/packg. SOp

HANIMAX  POCKET
CALCULATOR  with
% key. £33.50,

£2.50, Post 20p.

EASY TO BUILD KITS BY
AMTRON—EVERYTHING SUPPLIED

Model No,

310 Radio control receiver ..

300 4-channel R/C transmitter

345 Superhet R/C receiver ..

455 AM signal generator

1 65 Simple transistor tester. o0

115 8W amplifier .. o o

120 12W amplifier ., .. ..

125 Stereo control unit oo a0 oo
130 Mono control unit oo e a0
605 Power supply for |15

610 Power supply for 120 .

615 Power supply for 2 x IZO

230 AM/FM aerial amplifier ..

240 Auto packing light

275 Mic. preamplifier

570 LF generator 10Hz—ImHz

575 Sq. wave generator 20Hz-20kHz

590 SWR meter

620 Ni-CAD Ch:rler 1-2-12v

630 STAB. Power supply 6-12V 0 250-1A°
690 D.C. motor speed Gov

700 Electronic Chaffinch

705 Windscreen wiper timer

)
wovom
whas

VWANCONW CAGOOONNBOOINANCOUNVALWNLW=RUNN

383858282882 30083388

760 Acoustic switch .. 10-75
780 Metal Detector (electronics only) -65
790 Capacitive burglar alarm -85
835 Guitar preamp .. -25
840 Delay car alarm . -5
875 CAP. Discharge i l(nmon ‘for car enlme
(Ve Earth) 13-15
80 Scope calibrator .. 25
255 Level indicator .. 15
525 120—160mHz VHF timer 11-30
715 Photo cell switch 70
795 Electronic continuity tester 30
860 Photo timer 13.25
87| Slide projector auto feed control i5
235 Acoustic alarm for driver 7-60
465 Quartz XTAL checker .. 875
220 Signal Injector .. 2-30
390 VOX a0 . 15-50
432 Testakit oo 19-30
670 Buffer Bauery Ch:rzer .. 6.55
885 Capacitive Contact Alarm 6.25
850 Electronic Keyer 18-75
820 Electronic Digital Clock 5850

ALL KITS OFFERED
SUBJECT TO STOCK
AVAILABILITY

BUILD THIS
TUNER

MW/LW Radio tuner
to use with any
amplifier. Features Mullard

RF/IF module Ferrite aerial,
Excellent results.

battery.

builtein
Size: 7in x 2%in x 3fin. Al|
parts £4-85, Carr. I5p.

MULTI-USE AND RADIONIC KITS

£

10-1 10 Projects 3.60
50-1 50 Projects 800
150-1 150 Projects 320
Telephone Communicator 720
X20 20 (Elec) } Proi 4.95
X 40 40 (radio) rojects 9-45
(Carr./Packing 40p)
ALL TRANSISTOR CIRCUITS WITH

HANDBOOKS

All types offered subject to availability. Prices
correct at time of press E & OE, 109 VAT TO
BE ADDED TO ALL ORDERS. UK post, stc.
I5p per order unless stated.
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GARRARD BATTERY TAPE DECK

GARRARD 2 speed 9 volttape decks. Fitted record/

play and oscillator/erase heads. Wind and rewind
controls, Takes up to 4in spools. Brand new com-
plete with head circuits. £9-50. Carr. 30p.

TOP QUALITY SLIDER | MARRIOT TAPE HEADS

CONTROLS 4 TRACK MONO or
60mm stroke high quality[2 TRACK STEREO
controls complete with|'17' High Impedance,
knobs (post, etc. 1Sp any [ £2:00; ‘18 Med. Im-
quantity). pedance, £2-00; Ernso
Singles Log and Lin Heads for '17' an.
sk, 10kQ, 22kQ,| 75p; '63' 2 track mono-
s50kQ, 250kq,| Hi imp., £1 75; 43
500kQ, | Meg. 45p each.| Erase Head for ‘63", 75p.
Ganged Log and Lin {Post, etc. ISp any
10k, 22kQa, S0kQ,| quantity).
IOOkn.?SOkn. 65p each. ‘
(Quantity discounts | R730/E73 2 Track Mono
available), Complete | Record Erase Low imp.,
with knobs. 75p pair.

SINCLAIR, MINIATURE AMPLIFIERS
AND TUNER/DECODER

AMPLIFIERS (Carr. otc. 20p) £
4-300 03 watt 9 volt 1-75
| watt 9 volt 2:20
304 3 watt 9 volt 2:50
555 3 watt 12 volt 2-85
E1208 S watt |2 volt 450
608 10 watt 24 volt 410
410 10 watt 28 volt 4.95
Z30 1S watt 30 volt 3.57
EI206 30 wate 45 volt 975
Z50 30 watt 50 volt 4.37
E1210 24 + 24 wates 12 volt’ 5.25

RES00 S watt IC mains operated Ampl:fcr

with controls 50 6-30
SACI4 7 + 7 watcStereo with controls .. 8:00
SACI0 1S + |5 watt Stereo with controls. 11.00

SINCLAIR PROJECT 60 (Clrr 20p) £
Z30 3-S7 4-37
Stereo 60 Pre:mphﬁer 7.97
ZS 3.97
PZ 637
PZS (for ZSO) o 4.77
2.93
AFU 4.43

NEW SINCLAIR PRO]ECT 80 £
Stereo Preamplifier .. 9.30
Audio Filter Unit 350
Z40 15 Watt Amplifier’ 4-30
Z60 25 Watt Amplifier 5:50
PZS Model for | on 2 Z40 3.98
PZ6 Model (S. Tab.} | 'on 2 Z40 6.25
PZ8 Model (S. Tab.) | on 2 Z6O 6-30
TRANSFORMER FOR PZ8 . 295

POWER SUPPLIES FOR EVERY PURPOSE

All cased unless stated chassis)
470C 6/74/9V 300mA, (Includes Multi-Adaptor for
Tape Recorders etc.), €1.95, Post 20p
Car Lighter Voltage Adaptors J00mA (State Voltage
6V. 74V, 9V), £1-95 each. Post 25p
$C202 3/6/7§I9V 400mA, £3-25. Carr. 30p
HC244R Stabilised version, £4-25, Carr. 30p
PS00 9V S00mA, £2:80. Post 20p
Pl 24V S00mA (chlss:s) £2-80. Post 20p
P1526/28Y | amp (chassls), £2-70, Post 20p
P1080 12V | amp (chassis}, £3:25. Post 20p
P108! 45V 0-9 amp (chassis), £4-40. Post 20p
P12 44—I2V 0-4—1| amp, £6-75. Post 30p
SEIOIA 3/6/9/12V | amp (Stab.), £9-15. Post 25p
RP1646/74/9/12 1 amp {Stab.), £9.95. Post 30p

FIBRE OPTICS

0-01 dia. Mono Filament,
£1-50 per 25 metre reel.
0-13 dia. 64  Fibres
Sheathed, £1-00 per metre,
SPRAYS 1Smm dia.
Mares Tails, £9-50,
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STEREO AMPLIFIERS

(Carr./packing 50p) £
AKAL: AAS200 6170
AAS5500 78-50
AAS800 oo o9 5o 7-50
AMSTRAD: 1C2000 Mk. 1l .. 29.50
4000 M.l .. 2395
EAGLE: TSAI49 ao ag 2510
TSALSI ha oa oo 34.85
AA2 30-80
AA4 42-45
AA6 5595
HOWLAND WEST: DAI000  22-45
HENELEC TEXAN: Kit a 18-50
HENELEC TEXAN: Bu:lt 35-00
NIKKO: TRM300 25:95
TRM400 aa 32.50
PIONEER: SASOOA ag 3425
ROTEL: RA21| oa 32-65
RA31H 4118
RAG1 | 60-80
RA810 aa oo Ba 75-7%
RA1210 oo oo .. 92-50
SINCLAIR: 2000 22-95
3000. . oo oo 28-95
TANDBERG: TA300 66-10
TELETON: SAQ206B 2250
SAQ307 .. oo 22:50

GA202 .. .. .. 2850
STEREO RADIO TUNERS

{Carr./oacking 50p) £

AKAL: AT550. . 60-
ATS580 ag 94-50
AMSTRAD: 3000 13-55
EAGLE: AAB o oo 40.50
TSTIS52 .. 29.45
HENELEC Stereo Kit 20100
24-95
HOWLAND WEST: DAIOOOT 2535
PIONEER TXSOO 48-75
RO EL: RT222 32:-65
T322 43-75
RT622 go 6540
SINCLAIR: 2000 26-95
3000. 2695

TELETON: GT202 30.

DECODERS/SYNTHESIZERS

(Carr. etc. 30p) £
DYNACO QUADRATOR 16-90
EAGLE: AAIO 12-00
AA26 16-35
TATE | 7-95
TATE 3 Chassis 15-75
TATE 4 Ao aa 19-95
TATE7 Boxed .. 25-95

MATCHED SPEAKER SYSTEMS

Recommended pairs 8 ohms
RANK DOMUS £

150 .. e .. 2695 pair
175 . 5a .. 3375 pair
250 53.75 pair
MARSDEN "HALL

110, 10W . 22-50 pair
150, {5W 27-50 pair
200, 20W 34-50 pair
DYNACO

AlOQ 43-00 pair
A5} 20-60W 6900 pair
A3S . 79-00 pair
WHARFEDALE

Denton 2, 18W .. 27-20 pair
Linton 2, 20W 3265 pair
Triton, 25W oo 40-80 pair
MEelton 1 25 watts 51-80 pair
L

150, 18W .. 32:65 pair
250, 18W .. 4430 pair
CELESTION

120, 20W . 37-80 pair
County. 25W 33-60 pair
15, 30w 50-40 pair
44, 44W .. 81-20 pair
U.K.’s largest stockists for KEF
Acoustic Research, Mordaunt
Short and Cnmbridga audio
speakers, Instock and on demon-

stration. Phone for keenest price
STEREO MAGNETIC

CARTRIDGES {Carr, ecc. 15p)
SHURE
M3Dm £3-20; M44.7 £3.95; M44E

£4:25; M55E £4.95; M44G £4:2
M75/6/1B_ £6-75; M7SEDII
M7SEJI) £7-95; M75GII £7-25,
GOLDRING

G850 £2.85; G800 £3.95; GB800H
£3.95; G80OE £5.95; GBOOSE £10.00;
E‘lﬂilgstbﬂi; GB20E £10-00; GB20SE

oC
Q36 lolg70 Q32 £8-70; Q30 £5-90.

FTR(SIS F3E £11-25; FTE £8-25; MZ
£18.75,

109% VAT TO BE ADDED TO ALL ORDER

DISCOUNT HI-FI, TV, TAPE AND CAR ENTERTAINMENT

Low prices means less VAT - Henry's give full guarantees and demonstrations for callers. Plus big savings.
Also at Modern Electrics (Retail) Ltd., 120 Shaftesbury Avenue, W.I.—Your Sony dealer.

_J

EMPIRE

999REX 3.70; 999QUX 4.80; 999XEX
8-50; 999TEX £14-95,

RONETTE

$M500/7 .. .. .. 460
$M500/5 Ll a0
SM500/E . 695

RECORD DECK PACKAGES
(Carr./packing 75p)

*Less cart.—rest with £
(HL): SP25111/800 or H 15:95
(M) SP25 11/M756S . 19.45
(HL): AP76/ 25-55
(M): AP76/M756S 29-10
(HL): GL75 P/C 33-50
(HL): GL75 P/C G800’ 36:65
(HL}: GL75 P/C G800E 3915
(HL): MP60 TPD! G800 15.80
HT70(TPDI) GﬂOO 19-50
RANK D
B8D200 o0 00 00 43.60
BA400 00 oo 53.95
*Pioneer PLI2D 31.75
*Thorens TDI165 .. 43-80
*Thorens TD 160C 50-80
STEREO COMPACTS
complete with speakers
(Carr./packing £1-25) £
Fidelity UA3 . oo 39-
Sanyo G2601KL 125-50
Sanyo G2615N 71.50
Sanyo GXT4520KL i03-50
Sanyo GXT4730KL 97-50
£
Philips GF908 102.75
RH802 159-95
RF836 57-20
GF826 41.75
RH8) I/RH421 84.95
RF839 55.95
GF829 3995
GF815 47-75
GF808 65-75
RH8I4/RH4I 1 96-75
GF603 19-95

8 TRACK STEREO HOME UNITS
(Carr./packing 70p)

Amerlex ACR301 . £48-00
(With MW/FM stereo radlo)
PORTABLE TV BATTERY—
MAINS

{Carr./packing £1-00} £
Elizabethan T9 (9in) .. 43.50
Crown 9TV {%in) .. 46-50
Elizabethan T12 (12in) 43.95
Teleton TWI2(I2in) S 46-95
Sanyo 10T150 (9/10in) 52.50

Actually the price far
S helies the quahity of
)\ the superb player. It
is of beautiful

\ quality both in

soundandlooks,
Features wind

T rewind, volume and
e tone controls. Speaker is

[} very goodindeed Cnmes:nmansts

with earphone, batteries. Full

CAR CIBAR LIGTER guarantee. Optional adaptor to

PLOB-IKADAPTOR £136 ¢ off car or mains.

HAINS ADAPTOR  £1.95

DOLBY/NRU
(Carr./packing 309)
Teleton SNRIO
Philips N67.

£
Zg 50
Teac AN60/AN80/ANI80 stocked.

BATTERY CASSETTE

RECORDERS

(Carr. etc. 30p) £

Amerex 100 .. a oa 11.00

Wien ETI008. . ao oo 11-00

Philips EL3302 oo oa 14-40
N2203 o0 o 16-60
N221i | 19-95

Sanyo Mi IOI 14-65
™M1102 o 1295

S. Prices and description correct at

time of press E & OE. All goods offered subject to stock availability.
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BATTIRY/M)AI NS CI}SS!TTE
13-65
2:00

(Carr, etc, 35p,
Wien RT452 , .
Amerex ACI01
Elizabethan LZ315
Amerex AC104

PhilizpstZJ2204

N .. N

Pye 9115 27-75 @)

. .. 2120 o /" ~
Hitachi TRQ291 27.50 v 3
Sanyo M2000G 2325 )_, ~ 731050

Re0i0G 28.95 ‘ ( )
4000G .. 4950 Ty

BASF CC9201 .. . 3128 /&

Hitachi TRQ2335 . 49-50 ¢

BATTERY/MAINS RADIO = o

CASSETTE RECORDERS

(Car. etc. 30p)

Amerex ACR200
ACR20F .. Ao ..

Eli:zzbsel%hzn LZ416 .. 0o

BASF CC9301 oo o SgEREO RE%?RD!RS A

Philips RR322 (Carr lpzckmg p)
1IpS Akai 1721L 67:20
R:‘ 13 Cassette £

3 7}‘11“” i Akai GXC40 Dolby . 59.95

as e GXC46 Dolb 8995

Philips N2400/RH4| i 63-75

M2400FG 1/RH41 74-50
M4400FG

Grundig C250 . N240|S/RH4|II 79-98

Hitachi TRK | 240E 8 Teack 1° &
TRS{ l6|
KCT 33.50 Akai, CR81 .. 6620

STERE® RECORDER DECKS ?&:.-'7:;:;:;?553)““ £

(Carr./packing 50p) Elizabethan 8/LZ 13:40

€ izabethan 8/

Sr:f.';s e 4450 | McDonald/BSR Toes 12.75

Phillips N2410 87-10 WELEN 1323

Pye 9145 ag 44.50 | STEREO TUNER—AMPLIFIERS

Tandber, TCD!OOO 112.00 | (Carr./packing 7Sp)

Akai CS30D 50.65 | Akai AA8B030 . 92‘50
CS330 o 62-50 | Goodmans Module 80 5920
GXC36D .. 65-15 | Goodmans Module 90 75-75
GXC40D .. 57.-40 | Goodmans One/Ten 88-50
GXC38D Dolby 81-45 | Pioneer $X525 90.75
e

o . ao . otel .. .. E

TEAC: A250/A350/A450 stocked. q :iigg: oo oo a0 2:;

Reel to Reel a ao 3

Akai 400DS 62:50 RX600A 9000

Tandberg 3321 X/334I X 107-70 RXBOO 114.50

Large range Akai/Tandberg/Revox/ RX154A 78-30

Te;: stzcked. a Ta‘rlldt;eo%TRZOOMPX :ggg

racl 143.
kai CRBID .. 53.60 TRI10IOMPX 149-95
CR80DSS 93-65 | Teleton TSFS5 57.70
(carr/ Pioneer: SE20A £5-90; £18.25; Courier MCI0I

STEREO packg. SEJ0A £9.45; SES0 £|0~95; PC51  £14.75;

PHONES &tk il g St ariin 4isi

Akai: ASEIl  £4.75; £12-99. ' Stereo cassette (carr./

235520 £7-30; ASE22 ﬁtzc-u?nes; HIOBI 2/ pa'clgz. 35?() comsphlete
.25, unction ox with speakers. ira

Dulci: SH650D £2.25; £1:40; IB3DE Din NIAZOO pnaa-so; CP401

SH850G X N £€3-95; SH igrl-clgono fo ‘,"°°‘ gizg Phulu;:/ szé?7

1300VS £5-25. e Luxe Junc- e

AJKOG: K60 £9-25. tion Box £1-95; 0250 302CS £32; Pye o22‘57.

Rotel: RH630 £4-85; Phone Switch £4-75. £24.75; 2253 £28. 40;

RH700 £6-75. Control Boxes: G130l Hanimax HC6010

Senheisser: HD414 (two phones) £2:62; £38.95; Selmar (slus

£11.25. G 1305 Controller £2-15; MW/LW radio) £38

Whar'edoll;IYN (IS%([)) EEI{S Z—p'a(lrs (Slld;;s) Stakr-o gst;ack (ca|rr/

£8-95; IS . g oss packg p) complete

o ket ele vy Bn, ot S e RIS

cu-zs; 7 113 -50; g alitham

KRD7I1 £7- 95,‘I HVI Mk.I1l Controller £6:90, TREISOOk(I . KT

£17-50; K07278 £12.45; track witl

K0747 (P[Rs gs,c :;\ga A IN CAR ;.sw) radio (Icarr./p.cggr;

£21-95; 051 95. P, complete  witl

Howland West: CIS ENTERTAINMENT speakers. Shira STI1000

2000£2-75; C15250 £5-25;

C|S|000 - 50; C152000 35p). MW/LW complete MW/Stereo FM (carr./
£15-25, with speakers. Shira packg. 35p) complete

TTC: G3000 £660; Touring £7; Shiramatic with speakers. Sharp
G2222 £5-95. 9; Philips RN270 AR953 car radio £36- 50.
Cost: MD802 (|J~65; RP305 £17-40; Lear Jet 277 (plus 8

(I 95 MD806 £3-75.

Car radios (carr./packg.

Pye 2644 £26-75; 2062

£25.70;ST2000£31.50.

crack) £42:65.

YOU CAN PAY BY
BARCLAYCARD OR ACCESS
For callers or by ph

ALSO STOCKED AND DEMONSTRATED
Armstrong — Acoustic Research
—Cambridge Audio—Leak—Lux

‘—Marantz—Quad—Revox-—
-4 cood

01-402 4736

Easy credit terms for callers to
309 and 354-356

' fodale.l: d hd 1, z
Whar C

Grundig—Kef—Teac—Bose—
Sherwood

Call or phone 01-402 4736 for best priges

404-406Electronic Components and Equipment 01-4028381
354-356 High Fidelity and Tape Equipment 01-4025854/4736 | 9am-6pm
309 PA-Disco-Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mail to 303 Edgware Road, London W2 1BW

Practical Electronics

Open:-

6 days a week
All stores
open allday
Saturday
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ZIGGY’S 2001

SPECS. MULTIMETER
U4324. Sensitivity 20,000 OPV
DC. Usually high current ranges.
3 amps a.c./d.c. Voltages
AC3 to 900V d.c. 0-6 to 1200V,
Resistance 500 ohms—20-200-
2,000k (. Transmission level
—10 to  +12dB. This high
quality instrument has diode
protection. Complete  with
test leads, batteries, etc.

£8.80 plus 25p P. & P

MULTIMETER 4313. Similar to above but
spe::al features include 3 amp current range
and instrument is housed in mectal case with
carrying handle. (illustrated leaflet sent on
request.) ONLY £10:45 plus 30p P. & P

SANWA JP-5D

SPECS. 2000 OPV

1000V A.C.-D.C.

500 M/A current D.C.

A robust instrument with diode
;lwrozec(ion, Only £6:64. P. & P.
op.

MAINS TRANSFORMER
Eagie MT6, 6-0-6, 100 M/A,95p plus 6pP. & P.
MTI2, 12-0-12, 50 M A, 95p plus 10p

L& P.
Eagle Type MT280 6-0-6, 250 M/A l All
MTIS0 12-0-12, 150 M/A { £1.43 plus

MT100 24-0-24, I00 M/A 12pP. &P
R/SIJVOSAmpCT £1.4
JVOJAmpCT plusllpP&P.

Charger Types 9vV. 17V
L Amp

2 Amp (I>65
4 Amp £1-95
6 Amp £2-62

ovonY
Pﬁﬂﬁﬂﬁﬂ
TTTT

»

1=

©

POTENTIOMETERS

log orlin less switch (& |k lin) (-5 12p

6&-10 1ip each. Il plus 10p each.

Skn S0k ) 500k 2

10k 100k Q Im§)

25kQ 250k 2mQ

Izoox or lin with switch 1-S 24p. 6-10 23p. || plus
p.

dual less switch -5 39p. 5-10 J7p IO plus 35p.

Any mix for Quantity Prices. P. 5

MINI LOUDSPEAKERS
2iin B S0p.5p P. & P
31in B0 50p. 5p P & P.

ENAMELLED COPPER WIRE
S.W.G. 16, 18, 20, 22, 24, 26, 20z reels, 26p.

28 30, 32, 34, 36 38, 40, Joz reels, lbp.

Postage |- 5 IOp 6 plus, 15p.

ANTEX SOLDERING IRON BITS

Chrome Type for 15 watt Models.

5?’5in. &in, Sin. All 26p ecach. Postage Sp

TELESCOPIC AERIAL

Six Section, Swivel Base. Only 20p. P. & P. Sp.

TURNTABLE SERVICES

Headshells
Garrard 5P25 Mk.| & Il. Type M7 £1-10
$.M.E. 52 Shell £2.77
Thorens TP50 for TD150 £3-30
Thorens TP60 for TD 160 £3-30
Goldring PH7 for GL8S £3-80
Head Siides Postage 5p. per item
Garrard Cl for SL75 etc. 50p
Garrard C2 for SP25 Mk.l), SL9S etc. 50p
B.S.R. for MP60, 310, 510, 6i0 50p
Jockey Wheel:
Garrard SP25 Type etc. 55p
McDonald MP60 etc. 50p
Styli Diamonds for Sonotone
9TA/HC LP/78 65p
9TA/HC LP/LP 95p
TRANSISTORS

Any six 50p.

BCI107, 108, 109, all 9p each.
P. & P. 4p.

EAGLE LT700 TRANSFORMER

40p. P. & P. 5p

NEW MULLARD DATA BOOK 1973/74
lop.P & P. 5p.

FOR_ SPEEDY DELIVERY OF THESE
MINT CONDITION COMPONENTS
PLEASE SEND C.W.O. to ZIGGY'’S 200!

ELECTRONICS CO. LTD., DEPT. P.E.3,

34 MABLEY STREET, LONDON, E.®
All prices include VAT, please add pos(age where
indicated.

JOSTY KITS
SPECIAL OFFER

To celebrate our introduction to this famous
rans e of Damish kits we are offering them free

AT and postage All modeis are available
For prices see the Radio Supplies advert or
send a SAE tous

BATTERY ELIMINATOR BARGAIN
The most versatile
eliminator ever
offered. Input from
a.c mains. Output
selected by switch is

. 4:5 6,7-5. 9 and
12V d.c. at 500mA.

ONLY £3-60 (58p)

——

NEW SINCLAIR ONLY
CAMBRIDGE £26.45 (53)
CALCULATOR y

SINCLAIR EQUIPMENT

Project 605 Stereo 80 Preamp £9-53 (€1 05}
£19-90 (£2-30) Project 80 Tuner  £8-85 £1:10]
240,£4-25 (63p) Project 80 Decoder £5-69 (77p
260 £5-38 (74p) Project 80 AFU £5-38 (74p)
230 £3-50 (55p) Stereo 60 £7-80 {98p)
Z50 £4-30 (65p) Trans for PZ8 £2-95 (50p.

PZ5 £3-47 (57p) 2000 Amp £28 (£3

PZ6 £6-30 (83p) PZ8 £8-40 (84p)
AFU £4-40 (65p) Q16 Speaker £5-90 (79p)
PROJECT 80 KIT £2-70 (49p)

Our extremely popular kit contains the extra
capacitors, din plugs and sockets, cable and
fuseholder needed to complete Project 60

IC RADIO CHIP TBA8S1 £2-10 (32p)
The world's most advanced IC radio chip. Con-
tains RF Amp, oscillator, mixer, IF Amps. wide
range AGC circuitry and.voltage stabilizer With
data £2-10 (32p). Send S.A.E for free leatlet. A
kit of resistors, capacitors and IF filters is avail-
able to go with the chip for £1:75 (29p)

SINCLAIR SUPER IC12 £2-10 (43p)

Supplied
complete with
free 44 page
instruction
bookist and
printed circuit

DE LUXE KIT FOR THE iC12

Includes all parts for the printed circuit and
volume. bass and treble controls needed to
complete the mono version £1-55 (26p) Stereo
model with balance contro! £3- 50 (46p).

BASIC KIT FOR THE iC12

Contains components tor P C. board and volume
and simple tone controls. Mono version £1-25
{24p) Stereo model with balance control £2-90
(40p).

I1C12 POWER KIiT

A set of components to construct a 28V 0-5A
power supply £2-47 {S0p)

LOUDSPEAKERS FOR THE IC12

5ln 8 ohm £1-10 (27p). 5in x 8in 8 ohm £1-55 (37p)
IC12 PREAMPLIFIER KITS

Type 1 for magnenc pickups. mics and tuners
Mono model £€1-30 (24p). Stereo model £2-30
(34p). Type 2 tor ceramic or crystal pickups
Mono model 80p (17p) Stereo £1-20 (23p)

SEND S.A.E. FOR FREE LEAFLET ON KITS
S-DECS AND T-DECS

SDECS £1-44 (25p)
T-DECS £2-88 40p)
u-DEC A £3-18 =
u-DEC B £5.94 (71p
16 il IC

carriers £1-20 (17p)

SWANLEY ELECTRONICS

32 Goldsel Road, Swaniey, Kent
Please add the sum shown in brackets after the
price to cover the cost of post and VAT. Ofticial
credit orders from local authorities and schools,
etc., wtlcomn Lists 10p

P.E. RONDO

FULL SPECIFICATION KITS

Complete designer approved kits. Full data and
even solder included. Top quality PCBs and
components.

* CBS-SQ MATRIX DECODER
8,00 Post Free
80p VAT

* PRE-AMP BOARD, COMPLETE
Post Free
30p VAT

* MASTER VOL/TONE/BAL. BD.
Post Free
85p VAT

* POWER AMP BOARD
SINK
£7-50

* POWER SUPPLY BOARD

HEAT-

Post Free
75p VAT

Post Free
S0p VAT

* MAIN SMOOTHING CAPS
Post Free
+ 7p VAT

* MAINS TRANSFORMER
6_25 Post Free
62p VAT

* PUNCHED CHASSIS

il
* REAL WOOD CASE
£175

* HARDWARE PACK
2_00 Post Free
+ 20p VAT

* CONTROL SECTION FASCIA
Post Free
+ 35p VAT

All other items will be offered as published
TRADE ORDERS WELCOMED

STUDIO ELECTRONICS

P.0.BOX No. 18, HARLOW, ESSEX CMI8 6SH
Telephone: Harlow (02796) 25457

CBS-SQ DEC. ENCLOSED
PRE-AMP
MASTER VOL. £
POWER AMPS CHEQUE
(2 for RONDO) P.O.
POWER SUPPLY M.O.
CAPACITORS

TRANSFORMER

CHASSIS

WOODEN CASE

HARDWARE

CONTROL FASCIA

NAME ...

ORDER—PLEASE SEND jl
1
|
I
|
[
|
I
I
|

ADDRESS ...

Mail order only. No calers please.
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
SILICON P.N.P, AF124 20 75MHz 20p | BXY27 Varactor Dicde. ' S Band. £1
An aero:cflwslprzfvzvlo?f!rrv\'g :Ecv:rlwemem Voitage Frequency Pricel AFY19 32 350MHz 20p Cut-off. 70 GHZ
BCY71 45 200MHz 12p|ASY32 25 SMHz 10p | BXY28 Varactor Diode, Cut-off. £1
ber ot
?laaans:r'nre{::ug:pcgu?tnyb:\:;n ;;nopl‘y:o%':g BFS92 100 70MHz 20pjASZ21 15 450MHz 20p 100GHz o
quickly BFS95 40 70MHz 17p| GET113 32 — 10p | BXY32 Frequency Multiplier, "X £1
Method Spray copper laminate board |BFX12 25 210MHz 10p|GET120 32 2 watts 10p Band, 150GHz
with light ‘sensitive spray. Cover with | an2906 60 200MHz 15p|0C123 50 1MHz 10p [ BXY35A/C  Frequency Multiplier,  £1
e o o homt (N nesq [2N3702 40 100MHz 11p|OCP70 Light-sensitive 20p] "X Band. 25GH:
to use ultra-violet } Spray with developer, |2N3703 50 100MHz 12p|2N1307 30 10MHz 15p | BXY36C/ID  Frequency Multiplier. €1
rinse and etch in normal manner SILICON N.P.N. 2N1309 30 15MHz 15p X Band. 75GHz
Light sensitive aerosol spray £1 |gCc108 30 150MHz 10p|2N443 60 150 watts £1 | BXY37C/D Frequency Multiplier, £1
Developer and Etchant , b |BC109 30 150MHz 10p| HIGH FREQUENCY, POWER ‘X Band. 100GHz
(plus postage) (g, 9 225 125MHz 40p| BFR64 40 1200MHz g1 | BXY38C/E Frequency Multiplier,  £1
BF 180 30 625MHz 25p| BLYBIA 35 650MHz £5 X Band. 120GHz
NEWER THAN NEW!!! BFWS8 80 80MHz 15p| BLY93A 60 500MHz £5 | BXY39C/D Frequency Multiplier.  £1
Fibre Giass Board pre-treated with ight- [BFX43 30 500MHZ 20p|BLY218 36 1200MHz £ X Band, 150GHz
sensitive lacquer enabling you to produce IgFxge 40 SOMHz 17p|2N709 15 800MH2 15p [ BXY40D/E  Frequency Multiplier, £1
prototype printed circuits within five |geygs 30 S0MH2 10p| 2n3926 36 250MHz £1 X Band, 180GHz
e 100mm a3p [BSX19 40 500MHz 10p| MICROWAVE DEVICES price | BXY41C/D/E Frequency Multiplier,  £1
158mm x 108mm n“:g BSX67 30 ZOgMHz 1;9 CLB300 Gunn effect oscillator. £40 X Band. 200 GHz
(BRI & E i | 219697 DR SMEZ 12pf 9 4GHz CVITT7 (AAY51) Microwave Mixer  £2
2N709 15 300MHz 30p|CL837T0 Gunn effect oscillator.  £10 Diode. 183,)41
SPECIAL v O 12 9 SGHz CAY10 Microwave Detector Diode, €5
- |2N753 25 250MHz 12p|CLB38B0  Gunn effect oscillator. €10 250GHz2
o F F E R 2N744 20 300MHz 12p 10 5GHz
2N1613 75 60MHz 17p| cL8390 Gunn effect oscillator, €10 AEY1:(!3 Microwave Tunnel Diode, £5
_ 2N2220 60  250MHz 15p 11 5GHz 6GHz
UNI-JU NCTION 2N3053 60 100MH2 17p{ L8430 Gunn effect oscillator. £40| AEY16 Microwave Tunnel Diode. £10
TRANSISTOR 2N3707 0 — 12p| "9 35GH2 10GH2
SIMILAR TO 2N5179 20 900MHz 40p|CLB450 Gunn effect oscllator, £40| AEY17 Microwave Detector. 18 GHz £3
2N2646 GERMANIUM P.N.P. 9 35GHz AEY31A Microwave Detector, 18 GHz  £3
25 ACY44 50 MH2z 10p| CLB470 Gunn effect oscilator. £40| BAWSS Schottky Barrier Diode. 50p
p ADY26 80 75 watts €1 9 35GHz 12GHz
~4 WATT RESISTORS 1 VEROBOARD CUTTER 20 ASSORTED UNUSED § COMPUTER PANELS
£1 :gg CERAMIC £1 5 2¢inx0-15 BOARDS £1 MARKED, TESTED £1 CONTAINING MASSES OF
CAPACITORS 50 SQ.IN "ODD PIECES" ;gADN’ﬂEsTTgRs F&gggbLI;Ar;:g;?g:,s
108, . b
100 DIODES VERO AND CAPACITORS
POSTAGE 20p PACK No 1 POSTAGE 20p l PACK No 3 POSTAGE 20p PACK No, 5 | POSTAGE 27p r PACK No. 7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
£1 100 CERAMIC £1 100 CERAMIC £1 SIGNAL TRACER KIT 100 CAPACITORS
CAPACITORS CAPACITORS T TRANSISTORISED (ASSORTED TYPES)
100 POLYSTYRENE $0 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS
POSTAGE 20p PACK No 2 POSTAGE 20p ] PACK No 4 | POSTAGE 20p I PACK No 6 | POSTAGE 20p PACK No. 8
POSTAGE (MINIMUM) 20P PER ORDER ALL GOODS PLUS 10% V.A.T.

perience.

The series

will be of ex-
ceptionat vatue in
training mechanics and
technicians in Electricity,

WHAT READERS sAY Radio and Electrontcs.

1 am very pleased with the books for they are of
great assistance to me in my employment.
S.A.K., Luton

These books are, without a doubt, the best
explanatory books that I have ever possessed
., Sunderland

Basic Electronics received today Excellent—
would you now please send Basic Electricity.
E.Q., Blackpool

I am very pleased with these manuals: they give
the best instruction I have ever had on the subject
yet. K. J., Grays

POST NOW FOR THIS OFFER !

1110

BAS I C ELECTRONICS(6vols)
TELEVISION@Gvols)

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

r--------------—-------1

!
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i
i
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|
i
i
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ELECTRICITY(5v0ls)

0
GUARANTEE

Shouid you be, in
any way dissatis-
fied with the
MANUALS your
money will bere-
funded by return

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

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

BASIC ELECTRICITY 5 parts £4- 50 O

BASIC ELECTRONICS 6 parts £5-40 []

BASIC TELEVISION 3 parts £3-60 []
Tick Set(s) required. Prices include Postage and Packing.
YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

/3 sonaonemeoncascoonannoonoonos C000000000000000000AAEANEONAAOAGAACOCAAG coonanons onnonon .
BLOCK LETTERS

FULL POSTAL.....ciirriiiinitiennicicccene e, HOMOOOACAONOTORONGAGAONONGS
ADDRESS .......ccivviiiiienn QooonmoManaoHaANCaoS HO0BGACHONTAOAONAAACOO000G

.---’—-----—--_———---———-J
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PRICES NOW INCLUDE VAT

SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier, Brand
new coniponents
throughout. 5 silicon
trangistors plus 2
power output transis-
tors in push-pull. Full
wave rectification.
Output approx, 13W
r.an.e. into 8 ohm.
Frequency response
12Hz—30KHz + 3db.
Fully integrated pre-
amplifier stage with
separate Volume, 1ass 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 buiit and tested, with knobs,
escutcheon panel, input and output plugs. Overall size
3in high x 6in wide X 7}in deep. A.C. 200/250V",
P.& P,

PRICE £11-60 7.8
DE LUXE STEREO AMPLIFIER
.'Q

A.c. naing
200-240 volts.
Uslng heavy
duty fully
isolated
mains trans-
former with
full wave

7 il s
—— = £

= Q "f — rectification
o f - giving ade-
— quate smoothing
>

with negligible hum.

Valve line up:—2x
LCL88  Triode  Pcntodes.
1~ BZ280 as rectifier. ‘T'wo dual potentiometers are

provided for bass and trcble control, giving bass and
treble boost and cut. A dual voluine control is used.
Balance of the left and right hand channeis can he
adjusted by menns of a separnte "balance’* control fitted
at the rear of the chaasis. Input sensitlvity js approxi-
mately 300m/v for full peak output of 4 watta per channel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefuily calculated circuit, nilows high
volume Jevels to be used with negligible distortion.
Suppiied complete with knc.ba, chassis size 11in, w x 4in. x.
Overal) height including valvea 5in. Ready built and
tested to a high standari. Price £9-90. P. & P. 50p.

NEW! POWER SUPPLY UNIT

200/240V A.C. input. Four switched fully smoothed D.C.
outputs giving 6V and 7§V and 9V and 12V at 1 amp
contlnuous (1} amp intermittent),
Fltted insvlated output terminals and pilot lanip indicator.
Hammer finish metal case, overall size 8* + 3}" ~ 2}”
Buitable for Transistor Radios, Tape
Amplifiers, etc., etc. Ready buiit and tested,
PRICE £5 "5
—_— 35p.
BLACK ANODISED 16g. ALUMINIUM HEAT SIKKS.
For TO3, complete with mica’s and bushes. 8ize 2in x
3in approx. 28p pair. P. & P, 6p.

HIGH GRADE COPPER LAMINATE BOARDS. 8" x 6,
5 for §8p. P. & P. 23p.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-13-20-23-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps
full wave, 8ize 3Inl, ~ 3}inW x 3inD. Price £2:10.
P.& P 40p.

MAINS TRANSFORMER. For transistor power supplies.
Prl. 200/240V Hec. 9-0-9 at 500mA. 81 P, & P. 25p.

Pri. 200/240V Bec. 12-0-12 at 1 amp. £1-10 P. & P. 26p.
Pri. 200/240V Bec, 10-0-10 at 2 ainp. £1-65 P. & P. 35p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR 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-25K Hz.
Gain 26dB. Solid encapsulation size 11 x 1} % }in.
Brand new — complete with instructions. Price
21, P. & P. 15p.

3 REFERENCE ENCYCLOPEDIAS FOR ELECTRONIC
ENGINEERS AND DESIGNERS, covering between them,
transiator characteristics, di.xie and transistor equivalents.
Many thousands of up-to-date European types listed,
Dlode Equivalents 80p
Transistor Equivalents
Transistor Characteristics
All three together
POST FREE

HANDBOOK OF TRANSISTUR EQUIVALENTS
AND SUBSTITUTES

Recoarders,

90p
£1-20

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

NEW ISRUE—Thyristor, Triac, Dlac, ete. encyclopedias
95p Post Free.

CENTRE ZERO MINIATURE MOVING COIL METER.
100uA for balance or tuning. Approx. size lin < lin
~ #in. Limited number 88p. P. & P. 1Yp.

RECORD PLAYER BARGAINS
Mains modeis, All brand new in maker’s packing,
LATEST B.S.R. C109/C129 AUTOCHANGER UNITS.
With latest stereo/mono compatibie cartridge £7-60 plus
S0pP. &P,
Garrard SP26 Mk. III with heavy precision machined die
cast turntable. £10-58. Carr. 55p.

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge 'Colorcoat’
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2300, 3000, 3500, 5100,
8P25 11 and III, 8L65B, AT60, etc., or B.8.R, C109,
C129, A2], etc. Black leatherette finish, B8ize 12}in x
14}in X 34in high (approx. 7}in high, including rigid

smoked acryliccover). P. & P, 70p. Now Oﬂly £4-95

LATEST ACOS GP91/18C. Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1-50. P. & P, 15p.

SONOTONE 9TAHC COMPATIBLE STEREQ CARTRIDGE
T/0 styius. Diamond Stereo LP and Sapphire 78. ONLY
£2:30. P. & P. I0p. Also available fitted with twin
Diamond T/O stylua for Stereo LP, 22:80. P. & P. 15p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/8tereo/78. 21-83. P. & P. 15p.

LATEST RONETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono/stereo records on mono equipment £1-50.
P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier emiploying heavy
duty double wound maine transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in. w. - 3d. > 6 h, Ready buiit and tested.
PRICE 2440. P. & P. 50p.
mounted on board with output transforier and speaker.
PRICE £585. P. & P. 60p,

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with ost
attractive Tygan-Vynair front. 8ize 16in high
x10}in  wide x 6in deep. Fitted with E.M.I.
Ceramic Magnet 13in x8in bass umit, two H.F.
tweeter units and crossover. Max. power handling
10W. Avaiiable 3, 8 or 15 cbm impedance.

Our Price £9-25 Carr. 75p.

CABINET AVAIL.SEPARATELY £4-95. Carr. 65p.
Also available in 8 ohm with EMI 13in x 8in, bass
apeaker with parasitic tweeter. £7-15. Carr. 7bp.

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a douhle wound fuily
isolated mains transformer. rectifier and ECLS82 triode
pentode valve as audio amplifier and power output stage,
Impedance 3 ohma. Output approx. 3-3 watts, Volume
and tone controls. Chassis size only 7in. wide » 3In. deep -
8in. high overall. AC mains 2007240V, Supplied absolutely
Brand New, completely wired and tested with goor

quality output transformer,
£3-30 T&*

OUR ROCK BOTTOM
BARGAIN PRICE

LOUDSPEAKER BARGAINS
5in 3 ohm 21-08, P, & P.15p.7 X 4in 3 ohm £1'15,P & P,
20p. 10 X 6in 3 or 13 ohm £1-90, P. & P. 30p. L.M.I,
8x3in 3 ohm with high lux magnet £1-62, P. & P. 20p,
E.M.I. 134 x 8in with high Aux ceramic nmagnet with
parasitic tweeter 3, 8, or 15 ohm £3-50. P. & P. 20p.
E.M.I. 13 8in, 3 or 8.or 15 ohun with two inbuilt tweeters
and crossover network £4:65. P. & . 30p.
EMI CERAMIC MAGNET HEAVY DUTY TWEETER.
pprox. 3}in. Av. 3 or 8 or 15 ohms. £1-25 plu~ 20p p. & p.
BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm,.
Current production by well-known British maker. Now
with Hiflux ceraniic ferrobar magnet assembly £7-50,
Guitar models: 25w £7-50. 35w 29-35. P. & P. 45p each.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. § ohm impedance.

£2-70. P. & P. 35p.

Also available specification as above but size 10”7 x 6"
#2-70 and size 8” round £2-60 P. & P. 36p.
LIMITED NUMBER EM1 2}” 8 chm Tweeters. Mounteil
on fiat bracket, size 2" wide x 71* Jong. 70p per pair
plus 15p P. & P. Ex equipment but new and tested.
70p per pair plus 15p P. & P,

12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 15 olim, £2-45. P. & P, 36p.
35 ohm SPEAKERS 3”. ONLY 70p, P. & P, 25p.
“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 11%in X 14{}in x 1%in deep. Weight 1%az.
Power handling 20W r.un.s. (40W peak). Impedance
8 ohm only. Response 40Hz-20kHz. Can be ted

ALSO AVAILABLE-

HI-Fl STEREO HEADPHONES
Adjustable heddband with comfortable flexifoam ear-
mufts. Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for mono. PRICE
23-30. P. & P. 25p.

HAVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

B
NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY
PRINTED CIRCUIT BOARD
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EASBIER CONSTRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uses
14 transi 8 includ Silicon T i 8 in the Brst
five atages on each channel resulting in even lower nolse
level with improved sensitivity. integrated pre-amp
with Baes, Treble and two Volume Controls, Suitable for
use with Ceramic or Crystal cartridges. (Very slmple
to modifly to suit magnetic cartridge—inatructions
included). Qutput stage for any speakers from & to 15
ohms. Compact design, all parts supplied Including
drilled metal work, high quality ready drllled
printed circuit board, smart brushed = anodised
aluminlum front panel with matching knobs, wire, solder,
nuts, bolts—no extras to buy. Simple step by step
instructions enable any constructor to bulld an amplifier
to be proud of. Brlef specification: Power output 14W
r.m.s. per chanoel into 5 ohms. Frequency response 4 3dB
12-30,000Hz. Sensitivity better than 80mV into 1MQ.
Full power bandwidth + 3dB 12-15,000Hz. Bass boost
approx. to + 12dB. Treble cut approx. to —16dB,
Negative teedback 18dB over main nmp. Power require-
ments 35V at 1:0 amp. Overall size—12" wide x 8° deep
% 24" high.
Fully detailed 7-page constructlon manual and parts list
free with kit or send 18p plus large 8,A.E.,
PRICES AMPLITFIER KIT, £11-55 P. & P. 25p.

(Magnetic input coinponents 33p extra)

POWER PACK KIT, #£3.30

CABINET, 13- . .
(Post Free if all units purchased at same time). Full after
sales mervice. Also available ready built and tested,
22810. Post Free. Y
Note: The above amplifier is suitable for feeding two
mono sonrces into inpuis (e.g. mike, radio, twin record
decks, etc.) and will then provide mixing and foding
facilities for d i powered Hi-Fi Discoth use, ele.

3-VALVE AUDIO
AMP. HA34 MK |1
Deslgned for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7}in w. x 4in. d. x
43in. b. Incorporates ECC83,
EL84, EZ80 -valves. Heavy
tuty, double wound mains
transformer and output tranas-
former matched for 3 obhm
speaker, Sepurate volumne control and now with improved
wide range toue 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 85-50, P, & P. 45p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entlrely dlfferent and
advanced circuitry. Complete set of parts, etc. #4-80,
P, & P. 45p.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly @nished
mopaural amplifier
with an output of
14 watts from 2
ELS84s in push-pull.
Super reproduction
of botb music and
speech, with negli-
gible bum. Reparate
inputs for mike and
gram allow records
and announcements
to foliow each other
Fully shrouded section wound outpul transtormer to
match 3-15() speaker and 2 independent volume controls,
and sepurate bass aud treble controle are provided giving
good lift and cut. Vaive line-up 2 EL84s. ECC83. EF86 and
EZ80 rectifier. 8iniple instruction booklet 15p pius 8,A E.
{Free with parts). All parts sold separately. ONLY £8-80,
P. & P, 60p. Also available ready buiit and tested #12-10,
P.& P.70p.

on ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send 8.A.E. for full detaiis. Only
28-55 each. P. & P. 34p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price 85p yd, length, P. & P. 25p
per yd. {(min. 1 yd.). 8.A.E. for samples.

Open 9-5.30 Mon. to Fri.
9-5 Sat. Early closing Wed.

A few minutes from South Wimbledon
Tube Stotion.

HARVERSON SURPLUS CO. LTD.
Dept. PE, 170 High St., Merton, London, S.W.19 el.01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASBE NOTE: P, & P, CHARGES
QUOTED APPLY TO U.E. ONLY,
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

Practical Electronics December 1973

1111




YATES ELECTRONICS SHME. PULGE, | POST AND RACKES

Catalogue which contains data sheets for most of the

(FL|TW|CK) LTD' 3 components listed will be sent free on request.
DEPT. PE, ELSTOW STORAGE DEPOT 10p stamp appreciated.
KEMPST ON HARDWICK CALLERS WELCOME Mon.-Sat. 9a.m.-5 p.m.
[
BEDFORD PLEASE ADD 10% VAT
RESISTORS r‘.{/LLQORDI FFOLYOEISSTFER CA{;ASIT?%? CF296°SE;'(IES2 ;
W Iskra high stabili bon film— Jlow noise—capless construction, | 400¥: 0:001uF, 0-0015uF, 0-0022uF, 0-0033uf, 0-0047uF, 2§p. 0-0068uF, 00)uF,
Iw ST Lt B e ol ey B T S, | 0°015uF, 0:0224F, 0-033uF, 3p, 0-047uF, 0-06BuF, 0-1uF, 4p. O-15uF, 6p. 0-22uF, Tip.
tW 2%, ELECTROSIL TRS 0-33uF, Hp. 0-47uF, 130,
Pow:r Values Price 160V: 0-01 uF, 0-015uF, 0-022u4F, 0-033uF, 0-047uF, 0-068uF, 3p. 0-1uF 34p. 01 5uF 4ip,
watts  Tolerance Range available 1-99 100+ 0224F, Sp. 0-33uF, 6p. 0-47uF, Tip. 068uF, tip. 1-0uF. 3p.
p ) 470-23Ma E24 o .65 | MULLARD POLYESTER CAPACITORS C280 SERIES
i 109, 3IMO-IoMD EN2 14 o080 | 250V P.C. mounting: 0-01uF, 0-0154F, 0.022uF, Ip.  0-033uF, 0-047uF, 0-06BLF,
+ &2 100-1MQ E24 35p Ip 3ip. O IuF, 4p. 0-I15uF, 0:22uF, Sp. 0-33uF, 63p. 0-47uF, Bip. 0-68uF, lip. |'0uF, 13p.
H |o°/: 1a- 390 EI2 Ip 0-8p | |'5uF, 20p.'2:2uF, 24p. g
4 5% 470-1MQ EI2 ip 0-8p
4 10% 1g-100 EI2 6p 55p | MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS
Quantity price applies for any selection. ignore fractions on total order. 0-001 uF, 0-002;:F, 0-005uF, 0-0luF, 0:02uF, 100pF to 10,000pF, 2p each.
24p. 0-04uF, 0-05uF, 0-068uF, O-1uF, 3ip.
DEVELOPMENT PACK
05 watt 5% Iskra resistors § off each value 470 to IMQ. ELECTROLYTIC CAPACITORS—MULLARD O15/6/7
EI2 pack 325 resistors £2-40. E24 pack 650 resistors €4-70. (WFIV) 1/63, 15/63, 2:2/63, 3:3/63, 47/63, 6:8/40, 6-8/63, 10/25, 10/63, 15/16, 15/40,
15/63, 22/10, 22/25, 22/63, 33763, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/63, 68/16,
POTENTIOMETERS 100/4, 100710, 100/25, 150/6-3, 150/16, 220/4, 220/6-3, 220/16, 330/4, 6p. 47/63, 100/40,
Carbon track 5k0 to 2MQ, log or linear (log W, lin W). 150/25, 220/25, 330/ 10, 470/6-3, Tp. 68/63, 150/40, 220/40, 330/16, 1,000/4, 10p. 470/10,
St 5 008 i S0 B e - O o L IR T S
., . X . 3. P . LN b 3
SKELETON PRESET POTENTIOMETERS 2,200/10, 3,300/6°3, 4,700/4, 21p.
g:::rzén;l?gzlzri%trsi?gn and decades to SMQ. Horizontal or vertical P.C. | sOLID TANI?LFU';SBEAD CAPACITORS ) | 12p
Sub-miniature 0-1W, 5p each. Miniature 0:25W, Tp each. 0.11::; 35\\§ };ﬁ: gg\\; %3":: lgx
0-47uF 35V 6-BuF 25V 47uF 63V
TRANSISTORS 1-0uF 35V 10uF 25V 100uF 3V
AR O A - 3 3
126 p  AF 1p BFI 32p 7 P p ACK PLUGS AND SOCKETS
ACI27 ISp AFi80 40p BFI79 32p |OC7]  12p |2N3819 I2p VEROBOARD & e s '
ACI28 15p AFI8I 40p BFI180 32p | OC72 12p 2N4062 12p | 5 2 Stindard screened  18p 2-5mm insulated 8p
ACI31 12p BCID?7 12p BFIBI 32p OC8l  i2p 2N4286 20p 1 x 3t i1p 16p | Standard insulated 12p  3-Smm insulated 8p
ACI32 (2p BCIOB 12p BFI94 14p| OC820 I12p |2N4285 20p 24 x5 24p 24p | Stereo screened 35p  3:5mm screened p
ACI3e 15 BCI09 12p BFI95 14 IN2646 60p | 40360  35p | 3Ex3 p  Up [ Standard socker  13p 2:5mm socker 8p
ACIg7 22p ECI47 12p BFI97 ;;p %N%gg: zl.gp 40361 I5p I7‘ :1 15: 51?9 Stereo socket 18p 3-Smm socket 8p
ACIB8  122p C 148 12p BF200 p 2N p | 40362 40p
ACIE Mo BCli 130 BEYSO 20p 2N2054 50p 40408  dop |17 3. 19 780 | D.LN.PLUGS AN D SO CK - 6 bi
ADI49 45p BCIS7 |4p BFYS| 20p 2N30SS 60p ZTXI08 I5p | |7 53 ‘(* 1aim) sob | pin, 3 pin, S pin , 5 pin 240" 6 pin
ADI6l 33p BCIS8 I4p BFYS2 20p | 2N3702 13p ZTX300 I5p | |5 ”i (9,:'3:) = o Plug 12p, Socket 8p.
ADI62 3ép BCISY I4p  BUYI0S 2N3703 12p ZTX302 20p | '3, 357 N A2o [ frarEcicenedicableiSp/meress
AFII4  20p BCIB7 12p €35 2N3704 13p ZTX500 1sp | 3P3EMR) — 122 1 6 way screencd cable 12p/metre.
AFII5 10p BDI3I 75p OC26  45p | 2N3705 12p ZTX503 20p | pil i ertion tool 52 525
AFlI6 20p BDI32 75p OC28  SOp 2N3706 Mip ot Tace catter 425 41b | BATTERY ELIMINATOR £1-50
AFII7  20p BDI33 T3p OCI5 S0p 2N3707 I2p P’l’(; 50 pin 0p 1op 9V mai ower s ly. Same size as PP9 batter:
AFl1I8 38p BFII5 23p OC42  I12p 2N3708 10p a &) (XD P 4 ns P upply. ik
AFI126 20p BFI73 20p OC44 12p 2N3709 |Ilp LARGIE&()CAFN)4ELE7C‘TROLYT;§OSO "~ oo 50 s 16V 50
ZENER DIODES WIRE WOUND POTS, 3w, 10, 25 OuF 64V 74p (o P o P
L ' ' ' ' 2500uF 40V T4p 2800uF 100V £2:60 4500uF 25V £1-68
400mW 5%, 3:3V to 30V, I2p, 500 and decades to 100k Q, 35p. 25004F SOV 58p 3200uF 16V S0p S0001F S50V £1-10
DIODES
] HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT
R oy n 120 L 7o 0:0) uF 10p 0047uF  1p 022uF  20p
IN400 | 1A Tp OA90 Sp 0:022uF 12p 0 lufF Qp 0-47uF 22p
s Y I 8o A 7 roLysTYRenE capaciTORS 160V 24%
IN4006 800V 1A 0p IN4148 50 [ 10pF to I.000pF EI2 Series Values _ 4p each.
IL40C 781 000} A D BAIN4 o) SMOKE AND COMBUSTIBLE GAS DETECTOR—GD! on of
The | is the world’s first semiconductor that can convert a concentration of gas
I‘;”S,':F?_ﬁ"ﬂ?'“";ﬂ !‘:ON‘ELS % 2in=7 THERMISTORS or smoke into an electrical signal. The sensor decreases its electrical resistance when
in % 6in=125p; 12in X 24in=10p; 9in in=Tp | VAI0S5S I5p | it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
' VA 10665 13p | methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or
SLIDER POTENTIOMETERS VAI077 15 [ smoke. This decrease is usually large enough to be utilized without amplification.
86mm x 9mm x 16mm, length of track 59mm. R53 £1:35 } Fyll details and circuits are supplied with each detector.
SINGLE 10K, 25K, 100K log. or lin. 40p. i | Detector GDI, €2, Kit of parts for detectors including GDI and P.C. board but
DUAL GANG, 10K + 10K etc. log. or tin. 60p. THYRISTORS excluding case. Mains operated detector £5:20. 12 or 24V battery operated audible
:;JOOP?TFQ:NAEEOGZE 12p. %mgg:gzsooo\/ ?)BBA }‘;p. alarm £7-30. As ab%ve"l'oArRP:9'!‘>auery. £6-40. o7
(B VO-8A , | PRINTED BOAR E P
'q Gll{le panel 12in x 4in with slots cut for use§ CRS|/40 400V (A 25:, Draw the planned circuit onto a copper laminate board with the P.C. Pen, aIAIowA(o
wl|elh :I@:rquu. q Gr‘ey or matt black finish com. zgsss‘()A\l:sA 40p, 106D | dry, rand immerse the board in the etchant. On removal the circuit remains in high
plete with fixings for 4 pots. p. relief.

LARGE RANGE ITT/TEXAS IC’s NOW IN STOCK

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX

1-11 12-24 25-99 100+ 7448 188 175 170 165 74118 100 82 7 64
p p p [ 7450 18 16 14 ¥} 74121 Q 40 38 36
7400 18 16 4 13 7451 I8 16 14 13 74141 100 95 %0 85
7401 18 16 4 13 7453 8 16 14 13 74145 150 140 135 130
7402 18 16 14 13 7454 18 16 14 13 74150 330 280 250 220
7403 18 16 14 13 7460 8 16 14 13 7415) 110 100 95 89
7404 20 18 6 14 7470 30 28 25 24 74153 120 1o 105 95
7405 20 8 16 14 7472 30 28 27 23 74154 200 180 170 160
7406 50 45 40 35 7473 40 38 36 30 74155 150 120 100 86
7407 56 50 4“4 38 7474 40 36 32 28 74156 130 120 100 9
7408 36 30 27 23 7475 55 52 50 49 74180 155 136 12 108
7409 36 30 27 E] 7476 40 36 n 30 74190 195 190 183 180
7410 18 16 14 13 7480 100 [ 90 85 74191 195 190 185 180
7411 23 2l - 20 18 7481 125 15 1o 105 74192 200 190 180 164
7412 3 30 27 2) 7482 100 9 90 85 74193 200 180 170 150
7413 34 28 26 22 7483 100 97 ”s 9”2 74196 200 190 180 170
7416 a5 43 3 34 7484 120 1S 110 105 74197 200 195 180 170
2N A A
486 45 [} 7 B

7426 32 29 pi] 20 7490 75 67 60 5 LINEAR IC's
7430 20 8 16 14 7491 A 100 2 85 79 709 14 pin DIL 40p
7432 40 36 2 28 7492 78 70 68 60 741 8 pin DIL 40p
7440 20 1] 16 14 7493 75 68 60 52 741 14 pin DIL 38p
7441 80 75 70 65 7494 95 90 85 80 723 14 pin DIL 95p
7442 80 75 70 65 7495 103 100 98 90 747 14 pin DIL 85p
7443 120 "s 18 749 100 95 90 85 748 8 pin DIL 45p
7447 175 165 150 120 74100 280 240 s 230 DIL socket, 14 pin and 16 pin 16p
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STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIP.
MENT. W & SECONDHAND MUSICAL INSTRUMENTS.
NES

DISTRIBUTORS FOR A.K.G."HIGH QUALITY MICROPH

SAXON PA MIXER- gur-wrws _.
Better built CONTROL UNITS DD
N N R

Better erform ance in extra slimline easy-fit case.
p Usénlg gr;qped p)air; gl(iridpu}ds (hligh z . ‘ . . . . ° ©
t t ual bass, 2
Better Va'ue :peblzwand‘nvpoulusm:vl:or::'rt;\lfsl on eas:sh 0080000000688
pair, plus master controls. These low- 84 XON

SAXON HI-FI nois’eTunits v‘zill f}e‘ed A;II Ir;ukels bo(

. t 3
FOWER AMPS marnreT il @ MAH
FOR DOMESTIC compact design. In strong metal cases. S0 o 410w Z inputs, 4 set
& COMMERCIAL Al Units guaranceed for 3years. S8R o *Case 167 x 82 and £ | 8450 + V.AT.
USE . - @ HIGH AND LOW lMPEDANCE only 2fin deep. Carr. paid.

INPUTS @ M6HL
@ BASS/TREBLE/VOLUME ON 12.meucs (¢ hish Z,8 low 2) £97.60 , V.AT.

New Versions using 3A
'Plastic Power' Driver
Transistors now available,

5
v Carr. paid
s ¥ N EACH PAIR
i‘l;ocluz\:det ‘demma:rde, \;:w:‘:fvual b ’&u‘;ﬁ Channal section modules, for
module in our well-established : = g . MASTER GONTROL ON (bial.ddal;‘l Y?:;:::;;‘:;ﬂ::éad)a £3050 + Y.A.T.

OUTPUT swing. Carr. paid.
CONTROL UNITS

and proven range. All these
power amplifiers are carefully
assembled, tested an
guaranteed. They offer superb
value  for reliability and

versatility. E‘Iono;ss shown). ‘6.50
arr. 20p. "
For 9 v. battery operation. ‘, 3

&

I5W RMS uses As stereo model, less mic.
A 5 g_trdansiséors andd7 L4 input. .
iodes. Carr. paid. Stereo. 0
Carr. 30p. £I5 80 .
Two decks, and full headphone monitor'ng. The unitis mains operated and measures 174in X

A NEW ADD'T'ON IS THE 3in x 4in deep and is finished with a smart white on black facia. The gontrols are: Left/Right
deck fader, volume, bass, treble, Headphone Selector and volume, Microphone volume, bass

treble, mains on/off.
at COMPARABLE TO UNITS AT OVER TWICE THE PRICE.

%
Carr. paid. A rugged, well built unit, capable of VPkETAs'E‘)AI?T%'I!ELOV:&':E 120 W HEAVY DUTY MODULE
SOW RMS out, with all the advantages of Saxon dablo Rugged class A driver stage. This module will run from all our
Amplifier design and quality. Ready now. OF YOUR ORDER mixers, etc., and most other makes. Delivers 120W into an
s.A.E. brings Saxon ;igg::o:mé:a_lélgg‘employs 4TO3 can (1 15W) output transistors.
e PECIFI
SA100 makes an id ema | B s, nus
I Freq. response, i z + wer I
makes an | eal Input sensitivity, 200mV into 10K &‘;’.,,_ 4’3:)" / £|8'95
. . d. bl. ® |60’;«ln| version SConsEruction. Fi::re(z‘rl,ass bo’:rd v A h s
with power ize, Bin x 4in X 4in (5in with supply not. r Sax
ur“t n isco assem ies supply ‘27-90 Llow distortion parallel push-putl a e' on
(Carr. 50p) output stage. winner!

SOUND AND LIGHT UNITS

Our popular 3 channel model handies up to 3kW (3,000W) of
lighting and incorporates versatile sound control arrangement

A real glutton for work. Reliable,
tough and compact. [l transistors, £ I o' o
6 diodes. Carr. paid.

BRIEF SPEC. FOR ALL THREE MODULES

Freq. 15-40,000Hz + 148 All modules to enable professional standards to be achieved. Both unitsare
D.roqunse 029 e ist':’oErrﬁoAr:sa excellent examples of Saxon quality and value,
istortion B at z
Loads 4to°|6 ohms SHORT 3 CHANNEL UNIT SINGLE CHANNEL UNIT
Quiescent ISmA CIRCUIT N .
current PROTECTION, Includes bass, middle and treble as well as Operates from 5-100W amplifiers. Supplied
Noise Qetter than —75d8 plus proof master controls, 2 amplifier sockets eliminate for bass note operation, is easily adapted for
Supply SA35-45V SASO 45/65V against over- need_for split leads. Up treble or mid-range at a
voltage  SAI00 40-70V dhesipation and | to 3kW lighting load. toitor sbout 5p. carr pd.  £8°90
Size 44in x 4in X lin (SA100) faulty inductive Smartly finished steel case. £ I 9’75
4in x 3in x lin (SA35/SAS0) ;oAald, inits Carr. 30p.
00
Circuits, connecting instruction and application data are COMPLETE AMPLIFIERS
supplied free with all modutes, c
SE 100 £34:90 carr. free
POWER SUPPLIES This versatile unit is now available in a black vynide
case and so represents even better value than ever
FOR THE SA35, SAS0 AND SAI0 POWER AMPS. delivering speech and music powers of up to 100W
ABOVE Rr:s _;nd”:onxinuouljls dsignal outputs oL7OW. Two
PU4S Unstabilised supply for 2 SA3S's £4-90 individually controlled inputs with wide range bass
PUTO ;Jn;ubili;edl supply for one or t\z7o15 “ and treble controls.
AS0 or SA 100 <75 carr. 40p
Psas Stabilised module for two SAIS’s SAXON 100 £48-50 carr. free
£3:50 carr. free »
MT45 Transformer for above, heavy du‘tzyas 2 & ‘ < |
. carr. 20p [ ] . .
MT30 Transformer for unstabilised supply complete v e ¢ YX")‘V’{/ an RMS output of 120W speech and music,
with rectifier diodes mounted continuous power, four individually con-
£3.50 carr. 20p ® 6 ¢ O trolled FET input stages and wide range bass and
PST0 Stabilised supply module for one or two : SAXON treble controls, this amplifier has established itsell
SA100's £4.90 carr. free as a unit offering quality and reliability at low cost.
MT70 Transformer for PS70 £4:90 carr. 40p LOUDSPEAKERS British made bargains!! 600 Watt 3 colour Light
ALL MODULES ARE BUILT ON GLASS FIBRE P.C. 12in 25W 8/1S ohms £€5-95 carr. 30p.  15in SOW 8/15 ohm £14-50 carr. Boxes. Prices subject to
BOARD AND SUPPLIED FULLY TESTED 50p. 12in 40W 15,000 gauss magnet system 8/15 ohm £11-50 carr. 40p. Elt;rgi%n without notice

Order and personal shoppers to:

SAXON ENTERTAINMENTS LTD., 329 Whitehorse Road, W. Groydon, Surrey GRO 2HS

Telephone 01 _684 6385 rr quotad do not include TERMS OF BUSINESS

V.A $10°% must be added on to
From 9.30 a.m.-5.30 p.m. total value of order for V.A.T Cash with order (C.W.O.). For C.O.D. please add 35p

TRADE AND EXPORT ENQUIRIES INVITED extea, cash by regd. letter please.
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KEEPWARM ATA
COOL PRICE.

Slash central heating costs with
AMKIT.

If you can putin electric wiring, you can install
Amkit. The unique nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages:

No soldering .

No ‘T’ junctions

No special equipment

No leaks, no lagging, no corrosion
No structural upheaval

Just reliable, effective central heating (Guaran-
teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

Clip the coupon, and we'll te_H you more.

To Autocon Manufacturing Co.
Spring House, 10, Spring Place, London, NWS5, 3BH
I Please send your brochure telling me all about Amkit.

SPECIAL 40 MHZ SCOPE—
SOLARTRON CDIi212 ONLY
£50, Has to be asnag. There are no
plug-in Y amps available.

TB—100 nanosecs per cm to S secs
per cm in 24 calibrated ranges. 20
nanosecs per cm with times S
expansion. Sin flat faced tube.
Trace locator. 0-2 microsec signal
delay. Built-in calibrator 1kHz
square wave. 200 micro volts to
100 volts in 18 calibrated ranges.
Tube sensitivity 3 V/cm. Main Frame
Y Amp boosts this to better than 200
MV per cm at 40 MHz. 240V 50 Hz
input. Complete with full manualin-
cluding plug-in circuits. Come and
see one working or Carriage £1-50,
MAKE YOUROSINGLE BEAM

H UR NEW LOW
PRICED SOLID STATE
SWITCH. 2 Hzto 8 MHz. Hook

up a 9 volt battery and connect
to your scope and have two traces
for ONLY £5-30. P. & P. 25p. (Not
cased, not calibrated.)

NEW WIDE RANGE WOBBULATOR
5 MHz to 150 MHz up to I5 MHz
sweep width. Only 3 controls,
reset RF level, sweep width and
requency. Ideal for 10:7 or TV
IF alignment, 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 £5-75p. P. & P. 25p. (Not
cased, not calibrated.)

20 Hzx to 200 kHz WB,

SINE and SQUARE GENERA-
TOR. Four ranges. Independent
amplitude controls, thermistor
stabilised, Ready to use, 9V supply
required. £7-85 each. P. & P. 25p
(Not cased, not calibrated.)
GRATICULES. 12cm x l4cm high
quality plastic 15p each. P. & P. 5p.
12" Long Persistance Cret, full spec.
Price £12:30 to include V.A.T. & carr.

COMPONENT PACK consisting
of 5 pots, various, brand new; 250
resistors  and 4 watt, many high
stabs, etc. Fine value at 50p.
P. & P. 17p.

P.C.B. PACKSS& D. Quantity 2sqft
~——no tiny pieces. 50p plus P. & P. 20p.
FIBRE GLASS as above £I plus
P. & P. 20p

5 CRYSTALS 70 to 90kHz. Our
chonce 25r 15p

5 NG COIL METERS
varlous £2, P. & P. 37p.
CAPACITOR PACK—SO Brand
new components only 50p. P. & P,

7p.
POTS—IO different values.
new—30p. P. & P. 17p.
TRIMMER PACK. 2 Twin S0/
200pF ceramic 2 Twin 10/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
prese: 30/IOOpF n ceramic base,
ALL AND NEW, 25p the lor.
P. & P 0

FLAT FACED 4" Twin Beam Tube,
type CV2193. Green (race Brand
new £4 each. P. & P. 37p.
LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 3I8p each. Hoider Ip each.
Information Sp
PHOTOCELL equ. OCP71, 13p
PHOTO RESISTOR type Clare
703. Two for 50p
MODERN TELEPHON!S type
706. Two-tone grey, £3-78 each.
The same bu: black, £2-75 each.
P. & P. 25p ea
Also TOPAZ 'YELLOW £4:50
each. P. & P. 25p.
IDEAL EXTENSION Telephones
with standard GPO type dial, bell
and lead coding. £1.75 each. P. & P
25p.
DELIVERED TO YOUR
DOOR | cwt of Elec(romc

Scrap chassis, boards, etc. No
Rubbish. FOR ONLY £3.50.

8rand

PLEASE ADD 10% V.A.T.

OPEN 9a.m. to 6.30 p.m. ANY DAY

CHILTMEAD | 7D

7/9 ARTHUR ROAD, READING, BERKS.
{rear Tech. Collage) Tel.: Reading 581605/65916

or see for yourself at: THE AMKIT D.L.Y. CENTRE,
15, Procter St., London, W.C.1. (opp Holborn Undgnd).
Open Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m.

Give us sixmonths,

and we'll turnyour hobby
info a career.

mathematical genius), have a
clear, logical mind and a will to
work, then we can train you to be
a Computer Engineer inside six
months.

You have a hobby for a very
good reason. It gives you a lot of
pleasure.

So if you can find a job that
involves your hobby, chances are

It’s quicker and easier to phone, but if you
prefer, send this coupon to: Control Data
Institute, Wells House, 77 Wells Street,
London, W.1.

Please give me further information.

you’ll enjoy your work more, and  So give us a call. CDI. We're
you’'ll do better work. the Training Division of one Name

Now CDI can help you find of the world's largest computer === S— ——
such a job. A job where you'll be  manufacturers. And we have the Address .
responsible for the maintenance experience to know if you can S —
of a computer installation. A job makeit. A ten minute talk with us,
that pays well too. If you're inter- and you could be on the way to T T - e -
ested in mechanics or electronics  spending the rest of your life with Age Phone PES

(without necessarily being a  yourhobby.
Ring

01-637 2171

between 9 a.m. and 9 p.m. and ask for Mr PLATT

CONTROL DATA
I

The Training Division of one of the worid's

largest Computer manufacturers.
S S—
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ALL OUR PRICES INCLUDE

BSR HI-FI AUTOCHANGER
STEREO AND MONO

Plays 127, 10" or 1" ucordn.
Auh or Manual. ag
unit backed by A
rcllt ity with 12 months’
g;untu. A.C. 200/250V
e 13+ x 11}in.
Above motor board 33in.

with STEREO and MONO XTAL £6 * 25 post 2sp.

PORTABLE PLAYER CABINET

Modern dasign. Black rexine covered. Siiver front griile.
hrome fittings.

Motor board cut for BSR deck £4 ° 50 Post 25p

below motor board 2;In

ANOTHER R.C.S. BARGAIN!
4 TRANSISTOR MONO AMPLIFIER

Powerlul 3 watt output, 15 ohm. AC mal
transformer. 3-Controls, volume, treble,
switch with knobs. Ready mldo on printed civcun board.
Fused Inputs and outputs. Famous

make, slze 8in wide x 4n

high. Sultable 7" x 4~ speeker, L“)l( oin £5 95 20"

R.C.S. STABILISED POWER PACKKITS

All parta and Instructions with Zener Diode, Printed Circult,
Bridge Rectifiers and Double Wound Mains Transformer
Input 200/240V e.c. Oulpul volugn nIIInblo Sor9ori2or
15 0or 18 or 20V d t 100m

PLEASE STATE VOLTAGE REGUIRED. £2 20 Poat
Detalls S.A.E. Size 3} x 1} x 1¢in.

COMPACT PORTABLE STEREO HI-FI

Two full size loudepeakers 13} x 10 x .'lt}ln Player unl(
clips to mal It

channel,

overall size onry 13 x 10 x I}In 3 watts
volume and

Bargain Price

Attractive
Teak finish £25
Welght 13 ib. 85p carrlage

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH
Single pole two-way. Surface mounting
with fixing screws. Will replace
existing wail awlch to glve light
for return home, garage, autometic
anti-burglar lights, etc. Varlable knob.
Turn on or off at full or Inuvmodlm

t Two types 0to Type A or
0 to 6 hours Type B. Makers' Inl Ilu price £4. 50 Brand
new and lullx quaunlud Fully Insulated.
OUR PRICE £1-85 or ;

{PLEASE STATE TYPE A OR B WHEN ORDERING)

WEYRAD P50 — TRANSISTOR COILS
RA2W Fo"‘lle Aerlal ::: [ Driver Trans. LFOT4 685p

25p

Osc /1 Printed Circult, PCA1 65p
I.F. P50/2CC 470 40p J.B. Tuning Glng ..lsp
3d I.F. PSOJ3CC ... 40p l Weyrad Bookst . 100
Spare Cores » | opPt1 . 85
Mullard Ferrite Ro tin., 20p.6 ! m 20p.3  fin, i0p.
VOLUME  CONTROLS {80 ohm Coax dp yd.

5 K. ohms to 2 Meg. LOG or | BRITISH AERIALITE

LIN. L/S 15p. p. |AERAXIAL-AIR SPACED

.P. 25p.

D.P. 7Sp. |40 yd, £1-40; 60

FR NGE LOW L SS

ideal 825 and colour 10p yd

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

Dual cone pln(lclud roll sur-

L/!
STEREO L/S 559
Edge 5K.S.P. Transistor 25p.

- P
8in 10 watts, 10in 12
wafts music power.

€375 post 20

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

ideal for Mike, Tepe, P.U., Gultar, stc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. opnu(lon Slize:
1} x 1} x } In, Response 25 c/s to 25 kc/s. 26 dB gain.

For use with valve or tranalistor equipment. Ponl
Full Instructions supplied. Detalls S.A.E. p

E.M.l. WOOFER AND TWEETER KIT

Woo'ov 10} x B¢in. Ceramic Magne uox 13,000 lin
Hn, are, 10,000 lines. Cr
mu |nnlruc1lom supplied. lmpod.nco 3 ohms, power

12 watts. £5:75 rostasp.

BRITISH FM/VHF TUNING HEART

68 to 108 M/CS British made. 2 Transistors ready aligned
requires 10-7 M/CS I.LF. Complete with tuning gang.
Connections supplied but lom. technical experlence

essential. Our p”ce £3:95 1 pont 200

MAINS TRANSFORMERS (PR
Eagle MT12 12-0-12V 50 mA ._90p
250-0-250 80 mA, 6:3V 3:5A 6-3V 1A or 5V 24 . | £2-50
350-0-35080mA,'8-3V 3-5A, 8:3V 1A or 5V 2A . 300
300-0-300V 120mA, 8:3V4AC.T..6-IV2A ... £3.25
MINIATURE 200V 20 mA, 8-V 1A 2{ x 24 x din " T8p
MIDGET 220V 45 mA, 8- :wz 24 In. 90p

HEATER TRANS. 80p
GENERAL PURPOSE LOW VOLTAGE Tapped oulpun
at 2 amp. 3, 4,5, 6, 8, 9, 10, 12, 15, 18, 24 and OV £2-80
1amp. §, 8, 10, 12, 18, 18, 20, 2‘, 30, 38, 40, 48, 60 £2-25
2 amp, &, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 60 £3-80
$ amp, 8, I, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 60 £3-75
3 amp, 5, & and 13V £1-00; Ditto 5 amp £1-20. 3 amp,
3, 5 8, 10, 13 and 5-0-5V £1-30, Ditto 5 amp. £1.50;
A 90p 9V 1 amp 95p, 12V 300mA 159. 12V
500mA 85p, 12V 750mA 95p, 40V 1 amp £1-75.
AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £2-25; 500W £6.25; 750W £10; 1000W £15
CHARGER TRANSFORMERS. input 200/250V,
for & or 12V, 14 amp £1-50; 2 amp £1:-80; 4 amp £2-50
BATTERY CHARGERS. Ready built with leads and cilps
H}um £2; 4 amp £4; 5 -ma £4-50.

LL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12V outputs, 1{ amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER
Pvlm.vy 0—110—240V .’Sncl.condlry 0—2‘0\’ 3A T20W.
In steel case with fixin R

Famous make. (Value OUR PRICE £10 ’c."

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

E.M.I. 13} x 8in.
SPEAKER SALE!

, £4-50

Joréo
s mullu(od Post 25p
With flared tw.

r cone and ceramic

Bas 8. 45-8
Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 25p

18 x 10 x 9In. £S'50

Teak finish Post 25p

Bookshelf Cabinet

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

NIUM CHASSIS. 18 s.w.g. 25in sides
x ®n 53p; 10 x 7in 85p; 12 x 8in 85p;
x Bln 90p; 12 x 3in SOp; 16 x 10in £1.

ALUIMN(UM UOXES 3 x 3 x 3in 80p; 4 x 4 x 4in T0p;

Mp'.xlx 4n €112 x 4 x 4In £1-30.

8 x4 x din

ALUMINIUM PANELS 18 s.w.g. 8 x 4in 9p; 8 x 8in 15p;
14 x 3in 18p; 16 x 7in 19p; 2 x $in 20p; 12 x 8in 20p;
18 x 8in x #in Mp, 12 x 12in 40p; 16 x 10In 50p.

PAXOLIN PRNEL 10 x 8in 15p.

RADIO COMPONENT SPECIALIST

Iltustrated Colour Brochure, Radio Books and Component Lists 10p.

Practical Electronics December 1973

NEW :chmoumc CONDENSERS
250125V Adp

2/350V 50+ 50/300V ...

4/350v 80 + 100/350V

8/450V 32+ 32/250V

18/450V 32 + 32/450V

32/450V 22p | 350 + 50/325V

25/25v 8+ 18/450V . 25p | 32+ 32 + 32/350V ...55p
50/50V 16 + 18/450V . Aop 100 + 50 + 50/350V . 55p
100/25V 32+ 32/350V ...40p

LOW VOLTAGE ELECTROLYTICS.
1,2,4,5,0, 18, 25, 30, 50, 100, 200mF 15V 10p.
500mF 12V 15p; zsvzgg 50V 30p.

1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p.
2000mF 8V 25p; 25V 42p; 50V 57p.

2500mF 50V 62p; 3000mF 25V 47p: 50V 85p.

5000mF BY 25p, 12V 42p; 25V T5p; 33V 85p; SOV 85p.

CERAMIC, 1pF to 0-01mF, lp Sliver Mics 2 to 5000pF,

PAPER SOV-O 14p, 0-513p; 1mF 1 2mF 150V 15p. o
500V-0-001 to 0-05 4p; 019025! 0‘7

SILVER MICA. Close tolerance 1 S&pF 8p; 580-

2, F 10p; 2,700-5,000 pF 20?.. -01, mfd 30p each.
TWIN GA G, ‘0-0"" 208pF + 1 I-H SOOpF standard 45p.
85pF + W5pF  with 25pF +

25pF, Si
SHORT WAVE SINGLE. WPF an, 2
NEON PANEL tNDICATORS 250V AC/DC. Amber 20
RESISTORS. iW, {W, 1W, 20% 1p; 2W, 5p. 100 to IEM
HIGH STABILITY. {W 2% 10 ohms to 8 meg., 10p.
Ditto 5%. Preferred vaiues 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 wnn 10 ohms
to 100K 10p each; 0-5 ohm 1o 8-2 ohms 10p
TAPE OSCILLATOR COIL Valve type 35p.

(Minimum posting charge 20p.)

vl Al TI

NEW MODEL ‘‘BAKER LOUDSPEAKER'', 12IN 50 WATT.
GROUP 50/12. 8 OR 15 OHM HIGH POWER.
FULL RANGE PROFESSIONAL QUALITY. £1 7 * 60

BAKER MAJOR12”£9 90

Post free
S s : 30-14,500 c/s, 12in. double
~ cone, woofer and tweeter
cone together with a BAKER
ceramic magnet assambly
having & flux denasl of
14,000 gause and a total flux
of 145,000 Maxwells. Bass
resonance 40 c/s. Rated 20W.
NOTE: 3 or 8 or 15 ohms must
be stated.

Module kit, 30-17,000 c/s
with  tweater, crossover,
baffie and

Instructions. £12 50

Pluu state 3 or 8 or 15 ohms. Post free

BAKER *‘BIG-SOUND’’ SPEAKERS Post free

‘Group 25'| ‘Group 35'| ‘Group 50’
2w £8-80/ 4y £9-90| gw £22
3 or l or 15 ohm 3or 8 or 15 ohm 8 or 15 ohm

TEAK VENEERED Hi-Ft SPEAKER & CABINETS
For 12in or 10in dla. speaker 20 x 13 x 8in, £9-90. Post 25p
For 13x 8In or 8 peaker 16 x 10 x 9in, £5-50. Post 25p
For8xS5in s r 186 x 0 xBin, £4.40. Post 25p
For 6In and gwnur 12x §x Bin, £4.00. Post 25p
LOUDSPEAKER CABINET WADDING 18In wide, 15p ft.
GOODMANS 64in. HI-FI WOOFER
8 ohm. 10W. Large ceramic magnet.

Specisl Cambric cone surround.

Frequency response £4

30-12 000 d:- ideal P.A.

HI-Fl
Sulubh Cablnet 12 x 8 x l 4 Sulllbh Twulor £2
ELAC CONE TWEETER
The moving coll dhghugm gives a good
radlation pattern to the higher frequencies
and a smooth extenslon of total response
from 1,000 c/s to 18,000 c/s. Size 3jx
3} x 2in deep. Rating 10W. 3 ohm.
Crassover 85p £1- 90 Post 20p.

SPEAKER COVERING MATERIALS. Sampl,

Horn Tweeters 2. 10W 8 ohm or 15 ohm £1-85.
De Luxe Horn Tv:ul-u 2-18kc/e, 15W, 15 ohm £3.
CROSSOVERS, TWO-WAY 3,000 ¢/s 3 or 8 or 15 ohm 95p
LOUDSPEAKERS P.M. 3 OHMS. 7x 4in,, £1-25; wn U 50

8 x 5In, £1-80; 10in, £2-00; 8in, £1-75; 10  8in, £1-

SPECIAL OFFER| 60 ohm 24in, zwr 35 ohm, 2in, Jin,
25 ohm, 2}in dia., 3in dla., Sin die. EACH
15 ohm, J?In dle, lxlln 7x4in, 8 xSin, TYPE

3 ohm, 230n 2iln, 3iin, Sin dia. (uxﬂn 8 ohmse £1-50.)
RICHAR| ALLAN IN CONE LOUDSPEAKERS,

8in. DIAMETER 4W £2- 50 10in diameter 5W £2-50;
12in dlameter, W, £2.9.

VALVE OUTPUT TRANS 25p; MIKE TRANS 50:1 25p.

5 WATT MULTI-RATIO, 3, 8 and 15 ohms 80|
Mike frans. mu metal 100 :1£1.25.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER

All purpose transistorised.
ideal for Groups, Disco and P.
4 Inrun speech and music. l
mixing. Output 8/15 ohm. n:
Separate treble and bass conlvoh
Guaranteed. Detalis SAE.

SUPER VALVE MODEL, 100W, cailers only, £89.

BARGAIN AM TUNER. Medlum Wave. £4 0 95
Transistor Superhet, Ferrite aerial. 9 voit.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.

£ 4 Cnrr

rophone, records, tape and tuner
avlio'::om'oll Into single output. 8V. £3 95

Two c ANNEL STEREO VERSION £5-.95

BARGAIN 3 WATT AMPLIFIER. 4 Tvlntlﬁor £4 50

Push-Pull Ready bulit, with volume, 18 volt.

D.C. Treble and bass controls.

COAXIAL PLUG 10p. PANEL SOCKETS 10p LINE 18p.

OUTLET BOXES, SURFACE OR FLUSH 2

BALANCED TWIN RIBBON FEEDER ) ohms. Sp yd.

JACK SOCKET Std. open-circult 14p, closed circuit 23p;

Chrome Lead-Socket 45p. Phono Piu?- 5p. Phono Socket 5p.

JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 12p. DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p. Din SOCKETS lead

3-pin 18p; n 15p. DIN PLUGS pln 18p; S-pin 25p.
VALVE HOLDERS, Sp; CERAMICS 8p; CANS Sp.
REVERSIBLE 4 POLE MOTOR
o Touimr. e it 6105
|Iluﬂulod Wit Cooilng Fan.a mv Post25p
ONE RPM GEARED MOTOR 95
240V A.C. main ]
idesl for d'lp|lyl/d|l¢0 light wheels. Post 25p.
E.M.l. GRAM MOTOR. £1
120V or 240V a
2,400 r.p.m. 2 poln TOmA. Slze 2§ x 2t x 2§in. Post 25p.

337 WHITEHORSE ROAD, CROYDON
Open 9-6. Wed. 3-1, Sat. 9-5 (Closed for lunch 1.15-2.30)

Buses 50,68, 159, Raii Seihurst. Tel. 01-684 1665
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ALL NEW GOODS
FULLY GUARANTEED

Please add 10% VAT to
Total Order including P. & P.

SPECIAL COMPONENTS OFFER!

HILLS DYNAMIC HEADPHONE VEROBOARD PLINTH AND COVER FOR GARRARD SP-25
MODEL H-707 VS DE-LUXE (P &P 12p) : - 15 | ANTEX BITS (P8P 120) | |l or BSR MP§0. Our Price £2-75 (P_ & P.65p)
An extremely high quality head- 2-5in x 3-75 19 16p 10p ey
phone supplied wI:L Padded (A 2‘5:,1 x 5in " 23p 22p 11p Hg? :g: 88:;3 ﬁr"" 25 ANTEX SOLDERING IRONS Rec. Our
toustbar with SUDER voisme 4 3:75in x 3:75in 24p 22 — | 1102 tor CCN240 in 25 | (P8P 12p) Retail  Price
c%gnlrols for precise llstening | 3:75in x Sin 2p 26p 17p 50 for X25 Jyi 33p [ X25 25 watt a9 e
it il S b b £ 0 5 o 2 [ Gl
ul a i n Insertlo 00l
20-20,000Hz Im Pins—sing ,: or double sided. 0-1 or 0-15 | Antex Hest Sink 10p | X25E Replacement 25W Element £1-08
9 CCN240E Replacement 15W Element £1.06

Relgn Price ggl?:i £5 . 75 P. &P pitch. 18p {per pkt. 36).

B PLUGS AND SOCKETS ® 8P 120) | AUDIO EXTENSION CABLES (P &P.12p)
HILLS DYNAMIC HEADPHONE " Chassis | HH-101 Straight Headphone Cable 9p
MODEL H-101 VSM g o Plugs - Sockets | HH-102 15#t Coiled Headphone Extension Cable £1.45
Oftered at a remarkably low price DIN 3 b o) W% % | GL20 201t Coiled Guitar Cable, Straight Jackplug to Angled Jackplug £1-30
Supplisgipath (padded hasckang {E} DIN 5 pin (180°) 13p % SEND FOR OUR FREE CATALOGUE (ENCLOSING 5p STAMP)
S el coates it Siotas DIN S (240 o -

ol .

?"r‘\d g‘o‘r\;o&\ﬂ;ch. 8 ohms }gnTAonoaP’I;:lic 12p 122 H l LLS COM Po N E NTS LTD .
Rec, Astaii Pap | finfono Chiome S DEPT. PE12, UNIT No: 6, MELINITE INDUSTRIAL ESTATE
£5.25 price £3-75 2o iSwitched BRIXTON ROAD, WATFORD, HERTS. WD2 5SL. Tel. Watford 27711

FAN/
BLOWER

Precmion-built
Dynamically balance
(:200/2240)
reversible
I

uni

rated,

run

t

Size

in Germany.
mainy
continuous
B0IA o

dia, x 24

deep. Back plate 13 tapped

for
plied).
Similar unit to above but 7

4+ fixing

HCrews

Well under maker’s pru.e at £3. P. & P. 2
dia. x 37 «eep.

£3.30.

SMITHS RINGER-TIMER
Reliable 15 minute times, apring wound
{concurrent with time setting) 5 x | min,

itivisions,

dlivisions. Panel

approximately
mounting with

V.

between
chrome

bezel 337 «lia. £1-40. P. & P. 13p

GEARED MOTORS

“Parvalux’

Reversible

100

rpmn geared imotor. Type HDH
230/250V  a.c.,

apindle.

each. .

REVERSIBLE Parvalux type
Varlable nmzle drive shaft. Ex-equipment in

40 1b/in.

BR-\ND
L& PO

’D19.

good condition. £7. P. - 50p.

SHADED POLE Mains motor.

Double ended
motor. £1. P. & P. 20p.

OPEN FRAME
shaded pole
GEARED
MOTORS
gear

¢, 28rpin.
HIGHTORQl'E.apprm.
overall size: 331" X3]"x
31"+ spindie {" dia. as itlust

4" shaft projecting

rated. 23.

1" x 1

13"

Ib/in
NEW. £13.70

"40V a.c. 30rpm.

1" x 2* high.

each side of

. & P. 30p.

8imilar to above, 19rpm. £2-70, P. & P. JO,
110rpm with pressed steel gear case (aimilar to above

hut alight!y smaller). £2:70, P.

& P.30p

SPIT MOTOR

Syrpm.
Shaft }” o/d,
socket inside. £,

237 x 4" x 617 high.
length with hexagon

1;°

240V a.c.

2. P. & P.30p

AMPEX 7.5v. DC
MOTOR
This ie an ultra precision tape
motor designed for uge 1 the
AMPEX model AG20 portable

recorder.

Stall
H0mA

adjustment.

load at
on run.

Auppression.

spindle,
Original

PRICE £3.30, P. & P
(special quotations)
75]! eaLh P. & I'. FREE

2op.

Mu-netal

motor
cost,

Internal

£16-50.

Torque 450GM/CM.
H00mA,
G00rpm -

Draws
apeed

AF/RF
dia. x 17
dia. x 137,
OUR:

Large quantities available

enclosure

availahle.

“DAVENSET" MAINS SOLENOID

17 travel, 81b pull (approx.).
2* high. Similar in appearan
& P.20p.

ELECTRO-TEQCH coveonenrs .

1116

Size:
ce to

217 long X 23/167
“SORENG"

. £1-88

MAINS
SOLENOID

This little unit gives
vertical lift of approxi-
mately | through
hinged elbow’"
Bracket incorporates 2
217, 240V a.c. Pull at coil is approximately
P. & P. FREE. Bpecial quotes for quantities.

QJ/

1ib. 21,

SOLENOIDS

by WESTOOL

240 a.c. type MM6

31b. pull, 237 x 1 x

1.°. Travel 17, 90p

| each. . & P. 10p.

240 a.c. type MM4. 21b. pull.
147 X 127 x 17, Travel " 70p
each. P. & 1I'. 10p. Qualmn
diseounta; 10-50 10%. 50 up-
wards 259,

“DECCO’ MAINS
SOLENOID

Compact and very powerful. 16lb.
pull. 1" travel which can be increased
to 1" by removing captive-end-plate
Overall size: 2" x 24" x 2} high.
£2-20. P. & P. 20p.

MAINS SOLENOID by MAGNETIC
DEVICES LTD.

A beautifully constructed solencid at half normal
price. A 2-sided bracket is incorporated for vertical
or horizontal mounting. Size: 27 X 1}" x 14~.
approximately 2lb, plunger travel 1}°. Fixing eye
taken up to }” bolt, plunger non-captive. NEW in
original maker's boxen. £1-20. P. & P. 20p. Large number
available, special price for quantity.

“CROUZET"” MOTORS
Type 965

1154240V . 50Hz. 48W. Stoutly con-
strycted, 2 11/16° Jia. x 3}" long
plus spindle 17 X {* dia. Anti-

clock. £3-30 each. P. & P. 25p.

“RE CIRK IT'' Mains 10amp
cut-out

by "'Neimman Electric’
Eliminates fuges. Size: 2
75p each. P. & F. 10p.
each. P. & P. 20p.

Germany.
X I7 X 117 deep.
4 or more 55p

KNOWLE (U.S.A) MINIATURE
MICROPHONE CAPSULES

Iinpedance approx. 200Q, output 60 or 80 DB at 1 Kec.
Am used in deaf aids, bugging devices, etc. Size (60 DB)
7327 x 5/327 x 1" (80 DB) 37 x 5327 x 3 Ex
equipment, all tested. £1-40 each. I'. & P. FREE.

| UNLESS OTHERWISE STATED
all items are NEW and UNUSED. Postal or carriage
charges are for it. Britain only.
We welcome orders fron  established compnmeu,
educational depta., etc. All orders under £2-50. C.W.0.
please. Conipany orders under £2-30, surcharge 60p.
unless C.W.0.

fixing screws. Length of arni, |

éﬁf"

Pull is |

PLUG-IN RELAYS by SCHRACK
(Perspex enclosed)

OCTAL (2¢c/o) 6 amp conuctl at lollowmz volugal
48 d.c., 60 d.c..60a.c.,1104.c., 380 a
PRICE EACH £1-10.
11 pin (3 c/o) 6 amp contacts:
12a.c.,48d.c..48 a.c. . ti0a.c,60d.c.,1104d
240 a.c. PRICKE EACH £1-40.
RA and RN Series (4 ¢/o) 3 amp Gold Plated ConuctL
Handsome modern conatruction - 1" x 14* high.
Following voltages: 6 a.c., 12a.c.,24 a. c. 48a.c..484d.c.,
80a.c.il0d.e. . 115ac..120a.c.
PRICE E.\CH £1.
Base sockets for all above types 15p.
Please add 10p towards P. & P. on all orders.

5 ac.

From JAPAN. TAKAMISAWA Perspex enclosed
relays. Type MQ308 24V d.c. 600 ohms (4¢/0).
Complete with base socket. 90p. P. & P. 10p.

SILVANIA
MAGNETIC SWITCH

Now complete with reference
magnet!

A magnetically activated switch, vacuum sealed
in a glass envelope. Silver contacts, normally
closed. Rated 3 amp at 120V. 1} amp at 240V,
Size: (approx.) 14" long x {” dia. Ideal for
burglar alarms, security systems, etc. and where-
ever non-mechanical switching is required. 10
for 22. P. & P. 15p; 70 for £8-80; 100 for
216:50. P. & P. FREE over 10

NORPLEX

The famous American filbre-glass copper-clal laminate.
Finest quality with woven glass base of Epoxy-resin.
Excellent Mech. and Elec. conductive properties. Heat
resistant, ideal for P.C.’8, etc. THI8 IS A SPECIAL
PURCHABE AND ONLY AVAILABLE WHILE
STOCKS LAST! Sizea: 127 x 127; 24" x 127; 24" x 24
FULL SHEET 43" x 37 (11 aq.ft.). Single-gided Copper
with thickness of 1/327, 3/64", 3/32". Also double-sided
1/327, 1167, 3/32*. £1 per sq.ft. Cut sizes (1-10 sq.ft.
P. & P. 25p. Full S8heet £8 each. Carr. £1 for Ist sheet
plus 25p each additional sheet.

TANGENTIAL
HEATER

Silently driven by shaided
polé Mycalex motor, pow-
erful and amooth running
with alumininm impeller
(outlet 53" x 1}*). Mains
voltage PLUS matching
heater unit with spiral
element. May be awitched
for 500 or 1,000W. £2.-20,
P. & P. 30p.

ALL PRICES
NOW INCLUDE
VAT

S

315/317 EDGWARE ROAD
LONDON, W.2
Tel. 01-723 5667 01-402 5580
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Project 80
. exciting new thinking
in modular hi-fi design
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Project 80 tuner Stereo decoder Project 80 Active Filter Unit (AFU}

the slimmest,most elegant hi-fi modules ever made

o —

Living with hi-fi takes on new meaning now that Project 80 is here. These amazing new modules mark a brilliant technical advance
all round: their size and presentation bring exciting new opportunities to install systems in ways hitherto only dreamed about but
never before made practical. You can build a Project 80 system virtually anywhere and it is unbelievably simple to install and
connect up. Everything that could possibly be wanted in a top quality do-it-yourself domestic hi-fi system will be found in Project
80 — compactness, elegantly ultra-modern styling, ease of fixing and operation, new control methods, and above all superb per-
formance. New as well as popular established ideas on installation are featured on page four of this announcement to provide just
a few examples of the system’s fantastic versatility.

=irnci=ir-
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Project 80 new modules

As with other Project 80 untts. the Stereo 80 1s
mounted by means of two bolts fixed at the rear
which pass through holes dritled in the wood or
plastic on which modules are 1o be mounted.
All the electronics are contained within the 3*
deep front panel/! Connecting leads are taken
away similarly out of sight Each channel in the
Stereo 80 has 1ts own independent tone and
volume controls operated by shiders This en-
ables exceptionally good environmental
matching to be obtained Provision s made for
magnetic and ceramtc pick-ups. radio and tape |
in and out A wirtual earth input stage forms
part of the up-dated circurtry of the Stereo 80 -1
to ensure the finest possible quality from all R.R.P. E11 . 9 * \%AIAT9
signal sources Generous overload margins are
allowed on all inputs Clear instructions with
template are supphed

Stereo 80 pre-amplifier
and control unit = NEW

@ For P.U., radic and tape
@ Tape monitoring switch
@ Two-holefixing

20
TECHNICAL SPECIFICATIONS ®
Size — 260 < 50 - 20mm (104X 2 x 3ins) 0
Finish — Black, with white markings ~ L1
Inputs — Mag P U 3mV RIAA corrected: Ceramic P.U. 300 mV G
Radio 300 mV. Tape 30 mV @ 0 I
S/Nratio - 60db N
Frequencyrange — 20Hz to 15KHz - 1dB* 10Hzto 25KHz4-3dB -5
Power requirements - 20 to 35 volis 10 ™~
Qutputs— 100mV { AB monitoring for tape T~
Controls - Press button for tape. radio and P.U selection Volume, -15
Bass-r 12dBto - 14dB at 100Hz. Trebie +11dBto—12dB at 10KHz 2

50 WOH2 L3 10KHz

FREQUENCY

Project 80 FM tuner
smaller, more efficient

A truly remarkable tuner in every way — 1ts unbelievably compact size —
1ts original circurtry — its dependable performance - all this in a boldly
designed modern case measuring 85 50 < 20mm (3% 2 x 2ins).
Greater adaptabiity (and possibly financial convenience) results from
the tuner and stereo decoder section being made available separately

TECHNICAL SPECIFICATIONS

Size- 85 - 50 - 20mm (approx 3% - 2 - 3ins)

Tuning range —87 1o 108 MHz

Detector—1 C. balanced coincidence, for good A.M. rejection
AFC - Switchable. with thermistor control to prevent from drnft
One 26 transistor I.C.

Twin dual varicap tuning

Distortion — 0 3% at 1KHz for 75KHz deviation

Ceramic filterin i.F. section

Aerialimpedance— 75 Qor 240-300 Q

Sensitivity - 4 microvolts for 30dB quieting

Power requirements— 12 1o 45 volts

@ AFC switch

@ Twin dual varicap tuning
@ 4-hole ceramic filter

@ Slidertuning

ree £11.95 70,7

Project 80 stereo decoder

Making the Project 80 decoder separate from the F.M. tuner gives the
constructor a wider choice of systems as well as saving money in cases
where stereo reception may not be required This unit gives a 40dB
channel separation with an output of 150mV per channel. The gallium
arsenide light emiting beacon automatically ights up to show when a
stereo transmission is tuned in Designed essentially as an integral part of
Project 80 systems, this multiplex stereo demodulator may be used in
many cases with existing single channel frequency modulated tuners to
provide stereo reception

Size —47x50~20mm (13- 2 - 3ins)

One 19 transistor I.C.

1118 Practical Electronics December 1973

@ Solid-state stereo
indicating beacon

@ Readily adaptable
for use with other
tuners

rer £7.45 TUAF




new constructional techniques

...and again Sinclair leads the world
1962‘ Micro-mimature power amp small enough to stand on a
10p. piece. Slimline pocket receiver smaller than a 20
cigarette pack

1963 Micro-6receiver, smaller than a matchbox

1964 Pocket F.M.receiver; PWM amp.

1965 Z.12 power amplifier module: PZ.3 power supply

1966 Stereo 25 pre-amp/control unit

1967 Micromatic: Q.14 loudspeaker; the first Neoteric

1968 IC.10. the firstever integrated circuit for constructors’ use

Project 80 active filter unit

This efficiently designed umit makes a highly desirable part of any
waorthwhile system where inputs may be from record. radio or tape As
with Stereo 80. separate controls are applied to each channel thereby
making it easier to obtain i1deal stereo balance in any kind of indoor
enviranment.

TECHNICALSPECIFICATIONS

Size-108x 50 < 20mm (41X 2x 3ins)

Voitage gain—minus 0 2dB

Frequency response — 36Hz to 22KHz, cantrols minimum
Distortion —at 1KHz — 0 03% using 30V supply

HF cut off scratch) — 22KHzto 5 5KHz, 12dB/oct slope
L.F. cut off (rumble) — 28dB at 20Hz, 9dB/oct. slope

Z.40 & Z.60 power amplifiers
totally short-circuit proof

Either of these entirely newpoweramplifiers s intended for use tn Project
80 installations although. of course, they are readily adaptable to an
even wider range of applications Both Z.40 and Z.60 incorporate built-
In protection against shortcircuiting and nsk of damage ansing frem
mis-use 1s greatly reduced. Comprehensive Instructions are supplted
with each of the modules.

Z.40 Technical Specifications
Size —55Xx 80x 20mm

(2% % 33 x 3ins) 9 transistors
Inputsensitivity — 100mV
Qutput— 15 watts RMS continuous
into 8 Q (35V). 30 watts music
power|into 4 Q (30V)

Frequency response — 10Hz—
100KHz+ 1dB

Signal to noise ratio — 64dB
Distortion —at 10 watts into 8 Q
less than0 1%

Power requirements — 12-35 volts

Z 80 Technical Specifications
Size —55x 98 x 20mm

(2% x 33 % %ins) 12 transistors
Input sensitivity — 100-250mV
Qutput—25 watts RMS into

8 Q (45V). 50 watts music power
inta 4 Q (50V)

Distortion — typically 0 03%
Frequency response — 10Hz to
more than 200KHz+1dB
Signal to noise ratio — better
than 70dB

Built-in protection against
transient overload and shart
circut

Load impedance —4Q2min; max
safe on open circunt

Sinclair power supply units PZ.8

the worlds most
advanced unitin its class

Stabilised power supply unit.Re-
entrant current imiting makes dam-
age from overload or even direct
shorting impossible, a prninciple
never before inorporated in a com-
mercially available constructor mod-
ule. Normal working voltage (adjus-
table) 45V

R.R.P.£7.98+0.79p VAT.

Without mains transformer

PZ.5 30V unstabilised
R.R.P.£4.98+0.49p V.AT.

PZ.6 35V. stabised
RRP.£7.98+079p VAT.

[— g | — ||

R.O. London Rd.. St. Ives. Huntingdon PE17 4HS Reg. England 899483
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1969 Q.16 —improved version of Q.14 Systems 2000 and 3000:
Project 60 launched
1970 1C.12 Project 605

1971 Project 60 stereo FM tuner Z.50: PZ.8

1972 Improvementsto Project 60 with 2.50 MK.2 and PZ.8 Mk.3
The Executive Calculator: Digital multi-meter.

Q.30 speaker

Cambridge Calculator
PROJECT 80 LAUNCHED

@ Forscratch and
rumble control

@ Transistorised
active circuitry

rRePr. £6.9

NEW

240
rae £5.4

1973

...and next?

+ 0 69p
VAT

+ 0-54p
VAT

Z.60
e £6.95 TURY

Recommended Project 80 applications

System The Units to use Units cost
Simple battery record player  2.40 £5.45
+54pV AT
Mains powered record 2.40,P2.5 £10.43
player +f104VAT
30W. RMS continuous 2 < 2.40s, Stereo £30.83
sine wave stereg amp 80;P2.6 +f308VAT
50W (8 ©) RMS continuous 2~ 2.60s, Stereo £33.83
sine wave de luxe stereo 80;PZ.8 +£338BVAT
amplifier Z2.60,.PZ28 £14.93
Indoor P.A +£1.49 VAT
Car Radio F.M. tuner, £16.40
Z.40 +£1.64V AT
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From Sinclair
the worlds most advanced hi-fi modules

A Project 80 system could A 2% strip along the edge
be built into a book-shelf a shelf could be sufficient

to contain a complete
system

The modules mount very easily '
onto a playing plinth .

A novel application
would be to burld
around the base of a
lampshade

Two Sinclair Q.16 loudspeakers
suitably positioned together
with Project 80 could be

mounted on to a false wall
Project 80 could

be easily
mounted onto a
loudspeaker
cabinet

When you have seen for yourself how
fantastically slim and cleverly designed these
modules are, further ways will suggest
themselves in which they can become a
pleasing part of your particular domestic
environment.

F-------------q
To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Piease send postpad
Guarantee

If, within 3 months of purchasing any
product direct from us. you are dis-
satistied with it. your money will be
refunded on production of receipt of
payment. Many Sinclair appointed
- Stockists also offer this guarantee.
Address Should any defect arise in normal
o use. we will service it without charge.
-— — For damage arising from mis-use a

I RE12 smail charge (typically £1.00) will be
T T S S S S S S S —— — — BRIy 2 AR T

2 ] ] i s
§ ‘ Sinclair Radionics Ltd.
I I r - London Road, St. Ives,
EI = EI Huntingdon i iy
Telephone St. Ives (0480) 64311

for which | enclose Cash/Chegque for £ including V.AT.

Name




VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V
All Types {
from } to 50 amp from stock.

SHROUDED TYPE

1A £8-75. Post50p | I0A £28-15
2.5A €100, Post | I5A £31-25
60p | 20A €612
5A £14-60, Post 37.5A £102:50 3
7 50A £122°50

5p
CARRIAGE AND PACKING
EXTRA unless shown 2-5amp
(Panel Mounting) OPEN TYPE
| amp £8-75, Post 50p. 23 amp £10-10, Post 60p.

RING TRANSFORMERS

Functional Versatile Educational
These multi-purpose Auto Transformers,
with large centre aperture, can be used
as a Double wound current Transformer,
Auto Transformer, H.T. or L.T. Trans-
former, by simply hand winding the
required number of turns through the
centre opening. E.g. using the RT.100
VA Model the output could be wound to give
8V @ I12iA, 4V @ 25A or 2V @ 50A, etc.

Price:
RT.I00VA 318 turns per V. £3.00. Post 35p.
RT.IKVA 1:82 turns per V. £8-60. Post 50p.
RT.2KVA |-5 turns per V. £14-00, Post 75p.
RT.3KVA |5 turns per V. £19.00, Post £1.

2 <

STROBE ! STROBE'! STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT

Speed adjustable 1 to 30 flash per sec. All
electronic components inciuding Xenon Tube
and instructions £6-30. Post 30p.

NEW INDUSTRIAL KIT
Ideally suitable for schools,
Speed adjustable 1-80 f.p.s.
Approx. 4 output of Hy-Lyght. Price £10-50.
Post 50p.

HY-LYGHT STROBE MK |11

For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
Light output greater than many {so called 4
Joule) strobes. £12, Post 50p.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe.

® Variable speed from 1-3 flash per sec.

® Reactor control circuit producing an intense
white light. ONLY £20. Post 75p.

ROBUST, FULLY VENTILATED METAL

CASE. For Hy-Lyght Kitincluding reflector £4-75,

Post 25p.

Super Hy-Lyght Kit inctuding reflector £7. Post

60p.

7-inch POLISHED REFLECTOR

Ideally suited fo- above Strobe kits. Price 55p.

Post 15p.

laboratories, etc.

VOLTAGE CHANGING TRANSFORMER
M.f.g. to highest W.D. spec. Auto wound, and
tapped 0-130-160-200-250 at least 2kVA. Can also
be used as 230-240V input, 115V out for US.A.
equipment, or reverse to obtain 240V from 115V,
The ideal transformer for making up solid state
constant voltage unit, by use of taps the following
voltages may be obtained 30-40-50-70-90V at
10 amps. Weight 40ib, length, 260mm, height
190mm, width 230mm. In original maker’s wooden
case, £8. Carr. £1.

BLOWER UNIT

200-240 Volt A.C. Precision
German  built. Dynamically
balanced, quiet, continuously

rated, reversible motor. Con-
sumption 60mA. Size 120 mm.
dia. x60 mm. deep. Price £3,
Post 30p.

4 BANK 3c/jo PUSH
BUTTON ASSEMBLY

Black rectangular buttons.
5 units (min. order) 85p.
Post 15p.

PARVALUX Type: SDI.
$/86896/0J

230/250V A.C. 50 r.p.m. 7 Ibjin.
Continuously rated.

£6. Post 30p incl. base.

. 600 WATT DIMMER SWITCH
Easily fitcted. Fully guaranteed by
makers. Will controt up to 600W of all
lights except fluorescent at mains
voltage. Complete with simple in-
structions. £2.75. Post 25p.

2000 WATT POWER CONTROL

For Power toois. Heating, Sewing Machines, Lighting,
etc. £8.00, Post 27p.

‘@i

VENNER TIME SWITCH
TYPE MSQP

200/250 Volt 2-ON/2-OFF every 24
hours at any manually pre-set time. 20
amp contacts. Fitted diecast case. Tested
and in perfect condition €4 75.Post 25p.

FOOT SWITCH
Suitable for Motors, Drills,
etc., etc. 5 amp. 250 volt.
Price 75p. Post I5p.

UNISELECTOR SWITCHES
N EW 4 Bank 25 Way,
24V d.c. operation. £6:90. Post
30p. 6 Bank 25 Way, 24V d.c.
£7-90. Post 30p. 8 Bank 125
Way, 24V d.c. operation.
£9-50. Post 40p.

TRIACS
GENERAL ELECTRIC POWER-GLAS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.5.A. Long term reliability. Type SC146D
10 amp, 400 PIV, £1. Post Sp. Type SCI46E 10 amp,
500 PIV, £1-30. Post Sp. {Inclusive of data and applica-
tion sheec.) Suitable Diac 18p.

All Mail Orders—Callers—Ample Parking

Dept. PEl|, 57 BRIDGMAN ROAD

CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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RAINBOW STROBE FOUR LIGHT
CONTROL MODULE

Will operate four of our Hy-Lyght or Super
Hy-Lyght Strobes in either 1, 2, 3, 4 sequence;
2 + 2: or all together. Thoroughly tested
and reliable, Complete with full con-
nection instructions. Price: £18. Post 50p.
Send S.A.E. for details.

COLOUR WHEEL PROJECTOR
Complete with oil-
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system, -50.

Post 50p.

6 INCH (OLOUR WHEEL
As used for Disco
lighting effects, etc. Price £5. Post 30p.

| R.P.M. MOTO

220/240 volt a.c., | r.p.m.synchronous motor.
2 watt. Ajclock. Spindie |0mm long, 3mm dia.
Motor only 20mm deep. Fixing centres 44mm.
Price £1-10. Post 5p. Suitable for above wheel.

BIG BLACK LIGHT

400Watt. Mercury vapour
ultra violet lamp.
Powerful source of u.v.

Innumerable industrial appli-
cations also ideal for stage,
display, discos, etc. P.F. ballast
is essential with these bulbs.
Price of matched ballast and
bulb £16. Post £1.

Spare bulb £7, Post 40p.
BLACK LIGHT FLUORESCENT U.V. TUBES
4§t 40 watt, Price £5-50. Post 30p. 2ft 20 watt,
£4-25. Post 25p. (For use in stan. bi-pin

fittings.)
MINI, 12in 8 watt, £1-60. Post 15p. %in 6
watt, £1-30. Posc IS5p. Complete ballast

unit and holders for 9in and I12in tube,

£1.70, Post 25p. (%9in and 12in measures
approx.

> PN ]

\ k) ELECTRONIC

= == ORGAN KIT

Easy to build. Solid State. Two full ocraves
(less sharps and flats). Fitted hardwood case.
Powered by two penlite 14V batteries. Com-
plete set of parts including speaker, etc.,
together with full instruccions and 10 tunes.
Price £3-25, Post 35p.

50 in | ELECTRONIC PROJECT KIT
50 easy to build Projects. No soidering, no
special tools required. The kit includes
Speaker, Meter, Relay, Transformer, plus a
host of other components and a 56-page in-
struction leaflec. Some examples of the 50
possible Projects are: Sound Level Meter, 2
Transistor Radio, Amplifier, etc. Price £7-75,
; P. & P. 25p.

Al prices aresubject. to

10% VAT. (iopinthet)

To all orders add 10% VAT to totat
value of goods inctuding carriage/
packaging.

SERVICE
TRADING CO

Superior Quality Precision Madre,

NEW POWER RHEOSTATS

New ceramic construction, vitfeous

ename! embedded winding, heavy

duty brush assembly, continuously
WATT  10/25/50/100/250/300/500/ 1 k/ohm

£1-15, Post 10p.

50 WATT 1/5/10/25/50/100/250/500/ 1 k/1-5k/

ohm £1-60. Post 10p.

100 WATT 1/5/10/25/50/100/250/500/ 1 k/| -5kf2:5k/

3-5k/5k ohm £2-35, Post I5p.

Black Silver, Skirted knob calibrated in Nos.

1-9. l4in. dia. brass bush. |deal for above Rheostats,

22p each.

RELAY

SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

Col.(1) 1 2 3 4
Coil ohms 02 6 s 00°
= P
Col. (2) 150 6-12 4cjo 80p*
Working 185 8-12 6M 60p*
d.c. volts 280 8-16 2c/o 60p*
Col. 3 410 10-18 4 c/o 70p*
Contracts 700 16-24 4M 2B 60p*
700 16-24 4cjo 80p*
Col. (4) 700 15-35 2cjo HD | 70p*
Price 700 16-24 6M 60p*
700 6-12 | ¢/fo HD 50p*
HD = 700 20-30 6 cjo 80p
Heavy duty | 1,250 24-36 4 cjo 60p*
.500 36-45 6M 60p*
*Incl. Base }2,400 30-48 4 clo 60p
,800 24-26 2 clo 60p
All prices 9.?20 40-70 2 c/o 60p*
incl. P. & P. s CES0H0 &M See

6 VOLT D,C, 2 make contacts 75p. Post 5p.

9 VOLT D.C. RELAY

3¢cj/o 5§ amp contacts. 70 ohm coil. 75p. Post 5p.
12 VOLT D,C, RELAY

3 ¢jo 5 amp contacts. 75p, Post 5p.

24 VOLT D.C. 3 ¢/o 75p. Post 5p.

230 VOLT A.C. 'DIAMOND H°
RELAYS (Unused)

Three sets ¢/o contacts raced at5amps.
PRICE: 55p. Post Sp.

100 VOLT A.C,

2 cjo seated type,
Post 10p.

24 VOLT A,C. 3 c/o 55p. Post 5p.

MINIATURE LATCHING RELAY
Manufactured by Clare-Elliott Ltd. Type F. 2 ¢/o per-
manent latching in either direction. Coil 1150 ohm,
15-30 Volt D.C. Size {” high, 3" wide, 1" thick. Com-
plete with 3in. leads. New 65p. Post 5p.

octal base £I.

230/240 VOLT _A.C. HEAVY
DUTY SEALED RELAY ; A
2 cjo 20 amp contacts £1-25. Post 10p. ()

DRY REED RELAYS

Mfg. by ERG, 12 volt d.c. encapsulated. i
Single ¢/o 65p, post paid. Two c/o 85p, post paid.
STC280 ohm coil 6/12V d.c. 3 make metal shrouded
60p, post paid. .

Large range of other types, details on request.

e
“HONEYWELL” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at B N -
10 amps 240V. A.C. Black knob | in.
Fixing hole § in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

VERY SPECIAL OFFER
Micro Switch. 5 amp cfo <cone

tacts. M.fg. bg. Honeywell.
NEW. Twenty for £1.50. Post
10p (min. 20).

‘HONEYWELL’ LEVER OPERATED
MICROSWITCH .
1S amps 250 volt A.C. c/con-
tacts. In maker's carton.

PRICE: 10 for £1-90, Post 15p.

INSULATION TESTERS
Test to L.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin, W.4in, H.6in, weight 6lb.
1,000V, 1,000 megohms, £34. Post
ggp. 500V, 500 megohms, £28, Post
P.

BALANCE/LEVEL METERS
100-0-100 Micro Amp. Size Hfin+ I4in+
§in. Price only T0p. Post 5p.

METERS NEW! 24in.  Flush
round. Available in D.C. Amps |, 5, 10,
15, 20 or A.C. Amps I, 510,15,20,
bothtypes £2:00, Post I15p. Voltmeter
0-300V A.C. £2. Post I5p.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 74
Phone 01-437 0576

1121



Practical Elecironics Classified Adverfisements

RATES: 9p per word (minimum 12 words).

Box No. 20p extra.

Semi-Display £7 per single column inch.

Advertisements must be

prepaid and addressed to Classified Advertisement Manager, ‘‘Practical Electronics” IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

SITUATIONS VACANT

% 5-day week

car allowance

01-540 1304 or write to:

YOUR TALENT CAN EARN YOU MONEY

as a

T.V. Engineer

with

Radio Rentals

Britain’s No. | T.V. Rental Company

Are you on the right lines in your present job?
Switch to Radio Rentals and be assured a good future.
Here are 5 star reasons for joining us.

% Full Training given for Colour T.V.

% Private use of a Company Vehicle or generous

% 3 weeks’ holiday per year, rising to 4 weeks
¥ Good salary (up to £34-95 per week after 2 years)

Your present holiday arrangements will be honoured.
Work towards a better future, better chances of
promotion and more security. Telephone Mr. Mann,

RADIO RENTALS
86 The Broadway * Wimbledon - London - S.W.19

FOR SALE

TV LINE OUT-PUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandycombe
Road, Richmond, Surrey TW9 2EQ
01-948 3702

CATALOGUE NO. 18, Electronic and Mechan-
ical Components and manufacturers’ surplus.
Credit vouchers value 50p. Price 23p, inclu-
ding post. ARTHUR SALLIS RADIO
CONTROL LTD., 28 Gardner Street, Brighton,
Sussex.

8EEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials, S.A.E, K. R.
WHISTON, Dept. PE, New Mills, Stockport.

1122

MORSE MADE EASY!!
FACT NOT FICTION. It you start RIGHT
you will be readiug amateur and commercial Motse
within a month (norinal progresa to be expected).

Using acientifically prepared 3-speed rtecords you

ically learn to ise the code RHYTHM

without translating. You can’t help it, it's as easy as
learning a tune. 18 W.P.M. in 4 weeke guaranteed.

Beginner's 8ection only #8:30, complete course £4.50

P.P.1., etc., plus 10%.
{Overseas £1 qgtra) details only, 4p atamp. 01-880 2896
G3HSC (Box 18), 45 GREEN LANE, PURLEY, SURREY

SMALL ELECTRONIC MANUFACTURING
COMPANY (mixers) with excellent record for
sale. ldeal opportunity for technically ex-
perienced entrepreneurs. Approx. £2,000.
Box No. 53.

HEATHKIT aural/visual signal tracer in
perfect condition. Complete with instruction
manual, £15 o.n.0. Tel. 01-735 4698,

MEN!
£50p.w.
can heyours

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £2500 + 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
M92, Oxford House

9-15 Oxtord Street, W. 1
Telephone 01-734 2874

Department of
Atmospheric Physics

UNIVERSITY OF OXFORD

Applications are invited for a tech-
nician (prototype wireman) to work
on electronic equipment for a satellite
project. Experience in wiring solid
state circuits would be an advantage.
University salary scale rising to £1,794
p-a. according to age and experience.
Apply in writing, giving full details of
education, training, qualifications and
experience to Dr. C. D. Walshaw,
Clarendon Laboratory, Oxford OXI
3PU.

LADDERS. ‘ Special Offer ” Unvarnished
Triples. 9ft 7in closed—24ft 7in extended.
£13-20 delivered. HOME SALES LADDER
CENTRE (PEE2), Haldane (North), Hales-
field (1), Telford, NShropshire. Tel. 0952
586644.

FIBRE OPTICS
Flexible Light Pipe for conveying lights to in-
accessible positions, Fibroflex Type |. Glass
I'14mm effective dia. PYC sheathed. 44p per
metre. (VAT inc.), P. & P. i0p. Any quantity.

Polariser Sheet up to | sq, ft. max, size, 16ip
per sq. in. (VAT inc.), P, & P, up to 6 in, square
10p; over 6 in. square 30p

Y Cut down glare

Y See those nixie tubes

% Cross themfor light control

% Make your own strain gauge for plastics

and glass

Circuit Board Etching Kits. Full instructions.
£1-37% (VAT inc.), P, & P, 20p

Photographic CDS Light Cells—used (with
part of original circuit free), 33p (VAT inc,),
Post free,

All items are strictly C,W.0,

From: ARVIN SERVICE COMPANY
12 CAMBRIDGE ROAD
ST. ALBANS

Practical Electronics December 1973



APPOINTMENTS '

T.V. Studio Engineer

The Road Transport Industry Training Board has in operation
at its Wembley Headquarters, a 3 camera broadcast-quality
colour television studio with full telecine and video recording
facilities which includes R.C.A. TR 50 and |” Helical Scan
Systems. We now wish to appoint an experienced studio
engineer to join a small team working on the production of
training and educational television programmes.

The applicant should not be less than 24 years of age and
have a good working knowledge of the above equipment.
Salary will be negotiable depending on qualifications and
experience. Three weeks holiday, contributory pension and
life assurance scheme.

Please send all relevant personal history stating how the above
requirements are met, and quoting reference GEA335, to:

Mrs. H. M. Brown
n Personnel Manager
Road Transport Industry Training Board

T Capitol House, Empire Way
Wembley, Middlesex HA9 ONG

SERVICE SHEETS
00000000000000000000000000000000000000000

SERVICE SHEETS - VIANUALS - BOOKS
SERVICE SHEETS 40p plus SA.E. *  SERVICE SHEET CATALOGUE 25p

OVER 12,000 SEAVICE SHEETS & MANUALS IN STOCK ON COLOUR/MONO TELEVISIONS
RADIOS, RADIOGRAMS, T/RECORDERS, R/PLAYERS, ETC. S.A.E. WITH ENQUIRIES

NEW BOOKS & PUBLICATIONS PRICE
HOW TO GET THE BEST OUT OF YOUR TAPE RECORDER by P.J.Guy. 142 pp...... £1.50
CREATIVE TAPE RECORDING by Vivian Capel. 183 pp. Shows advanced techniques. £3.50
TAPE RECORDERS by H.W.Hellyer. 239 pp. A must for the enthusiast. . ........... £2.25
UNDERSTANDING ELECTRONIC CIRCUITS by lan R.Sinclair. 204 pp. 127 lljus..... £3.50
UNDERSTANDING ELECTRONIC COMPONENTS by lan R.Sinclair. 218 pp. 130 lllus. £3.50
FAULT LOCATION EXERCISES in Radio & TV Servicing by K.J.Bohlman. VOL.1. ... £0.80
FAULT LOCATION EXERCISES in Radio & TV Servic'ng by K.J.Bohlman. VOL.2. ... £1.35
WORLD RADIO TV HANDBOOK 1972, 26th Edition. 384 pp. Special reduced offer.... £1.10
WORLD RADIO TV HANDBOOK 1973, 27th Edition. 400 PP eavecssancscocsonven . £3.00
TRANSISTOR AUDIO & RADIO CIRCUITS by Mullard Ltd. 283 pp. 2nd Edition... . £1.80
POWER ENGINEERING USING THYRISTORS by Mullard Ltd. Vol.1. 228 PP +evev... £1,50
RADIO TECHNICIANS BENCH MANUAL by H.W.Hellyer. 215 pp. 131 lllustrations .. £3.00
AUDIO TECHNICIANS BENCH MANUAL by John Earl. 182 pp. 114 lllustrations ..... £3.00
MOBILE RADIO TELEPHONE EQUIPMENT HANDBOOK. Ccts. diagrams for PYE mods £4.00
ELECTRAONICS IN MUSIC by F.C.Judd. 169 pp. Circuit designs and operation....... £3.15

HANDBOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES by B.B.Babani .. £0.40
HANDBOOK OF RADIO, TV, TUBE AND VALVE EQUIVALENTS by B.B.Babani . £0.40
HI-Fl, PA, GUITAR & DISCOTHEQUE AMPLIFIER DESIGN HANDBOOK by Baban £0.75
RADIO AMATEURS OPERATORS HANDBOCK by Data Publications Ltd, 80 pp . £0.45
SIMPLE SHORT WAVE RECEIVERS by Data Publications Ltd. 140 PP £0.80
SERVICING TRANSISTOR RADIO RECEIVERS by F.R.Pettit, 3rd Editi £0.75
USING AN OSCILLOSCOPE by D.W.Easterling. 108 pp... £0.70
SERVICING WITH THE OSCILLOSCOPE by G.J.King. 176 pp. Illustrated. £1.80
BEGINNERS GUIDE TO RADIO by G.J.King. 7th Edition. 204 pp, lllustrat £1.00
RADIO VALVE AND TRANSISTOR DATA by A.M.Ball. 9th Edition. 240 PP v.ve £0.75

@ NEWNES RADIO & TELEVISION SERVICING books bought & sold (all years) Good prices paid.
Send large S.A.E. for FREE booklists. Postage on above books is 5p in the £1.00 (UK only).

e BELL’S TELEVISION SERVICES

ALBERT PLACE, HARROGATE. YORKSHIRE. Telephone 0423-86844 @
009000000000...00...000000....00.0..000003

Tliasmpus elacironis

Add 109% VAT ( 45) to all prices. Al brand new, no
reiects. Money Back Warranty.

5V DIGITAL INDICATOR: 0-9DP socket and
filter £1-29,

LED TYPE 1" 0-9DP DIL 21.75 each; §Xx £1.89
each. 4 digit type £11.

LIGHT EMITTING DIODES. All with data and
panel clip. TIL 209 i* dia. 28p. Red }* dia. type
28p. Green 55p. INFRA RED beam LED £1-10.
QA8 detector 81-689. Ultrasonic transducer 22,
DALO PCB resist marking pen 69p. Copper board
127 x 6* SRBP 40p. FeC etch PAK 19p.
INTEGRATED CIRCUITS: with data if required.

IC LITE SWITCH : Phouto amp/trigger 40ma/11-20V
relay or TTL 87p. Dll relay £1-09.

IC digital cloch

MOS/L8I type. 28 pin, 4 or 6 digit, 12/24hr.
Chip with socket £18; PCB £1-69; KI1T £20. DVM
voltmeter £12. Data 39p. 3W AT amp £1-24.

741 Dil 8 pin 28p; 709 19p. Dil 29p; 748 28p; mono
710 33p. 555 TIMER/mono/astable osc. clock 88p.
REGULATORS: 1}A § to 20V £1.49; 723 §7p.
RECEIVER ZN414 £1-19. Mini Rx Kit 21.99.
1310 stereo decoder for tuner £2:69, KIT £3-45.

A 9N TTL Mow
tiveed! PRICES
GATES 7400/1/2/3/4/5{10/20/30/40/{30, etc., 1l4p
each 7413 87p; 7441 78p; 7447 21-09; 7470, 7472
28p; 7473, 7474 836p; 7475 60p; 7476 82p; 7480
59p; 7492 67p; 7480 69p; 7483 £1-10; 7486 37p;
7493 78p; 7494 88p; 7495 88p; 7496 8%p; 74121
45p; 74141 98p; 74190/91/92/93/96 8£2.89. DIL

Plugs/IC case 10mm high 16 pin 35p.

DIL $OCKETS: low or high profile 8/14/16 pin 18p.
SEMICONDUCTORS:

2N3055 40p; BC107 8p; BC108 8p; BC109 8p;
BC147/8/9 10p; BC167/8/9 138p; BC177/8/9 15
BC182/3/4 10p; BC212/3/4 11p; BCY7(72 18
BD131/2 58p; BFY50/51/52 18p; TI843 UJT 24p;
2N706 1lp; 2N2369 12p; 2N29260y 8p; 2N2646

49p; 2N3053 .17p; 9¢N3055 40p; 2N3614 55p;
2N3702/3/4/5/6/7/8/9/10{11 Al Op each.
FETS: 2N3819 27p; 2N3823 20p; BCR 400V: 1A

28p; 4A 55p. TRANSFORMER: }A 6 and 12V £1.
CAPACITORS: Disc 22pF to O-1uF 4p. 25V
electrolytic 10, 50, 100uF §p; 1,000pF 35p. PRE-
SETS 5p each. RESISTORS iW 5% 1ip each.
CARBON POTS 12p each. Dual 40p. 8witch+12p.
All Din Plugs 18p; sockets §p; Vero RRP.

FPLUORES CEIP
REQRBRP8 1208279

13" 8 watt fully built with diffuser.

TRIO and CODAR communicativns and Hi-Fi
retailer. ELECTRON1C ORGANS from £687.

PW ELECTRONIC CAR IGNITION KIT £26-67.

VAT: YOU MUST ADD 10% ( 4) to all prices.
FREE CAT. 5.A.E. Dats sbeets 8p each. P. & P.
8p. C.W.0. P.0. BOX 28, BRACKNELL, BERKS.

SERVICE SHEETS for Televisions, Radios, 5—N-Channel FETs 3819E—£I
Transistors, Tape Recorders, Re,cmfd P]ayprs. Full specification devices complete with circuit
etc., from 5p with free Fault-Finding Guide. details for building voltmeter, timer, ohm.
8.A.E. orders/enquiries. Catalogue 15p. meter, etc.
HAMILTON RADIO, 47 Bohemia Road, St. Send 10p for full list of field effect transistors and
Leonards, Sussex. Telephone Hastings 20066. other top quality transistors available at bar.

gain prices.

REDHAWK SALES LTD.

S8ERVICE SHEETS, Radio, TV, etc. 8,000 45 Station Road, Gerrards Cross, Bucks.
models. Catalogue 15p. S.A.E. enquiries. MAIL ORDER ONLY

TELRAY, 11 Maudland Bank, Preston.
RADIO & TELEVISION AERIAL“BOOSTERS

£2.95, five television valves 45p. p bargain
RECEIVERS AND COMPONENTS transistor packs, bargain £1 resistor and cap-
acitor packs. UHF-VHF televisions £7-50.
TUNBRIDGE WELLS. (omponents from Carr. £1-50. S.A.E. for 3 leaflets. VELCO
TELESERVICE, 108  Camden Road, ELECTRONICS, Bridge St., Ramsbottom,
Tunbridge Wells, Kent. Telephone 31803. Bury, Lancs,
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LARGE COMPUTER PANELS E42 18 trans, 44p.
E44 12 trans, 83p. E46 16 trans, 44p (post 12p each).
M.C. METERS, THREE ASSORTED 2-3in. £1-15
(27p). 5 FIGURE RESETTABLE COUNTER
18/22V. works on 12V, £2-20 (20p). SILICON
DIODES 650V 1}A. 10 on tagboard 85p (5p). NEW
800V _4A. 6 for 26p (5p). STABILISED MAINS
POWER SUPPLY variable output. 13-26V 4A. d.c.
10x7x7in £8-50 (60p). COPPER CLAD PAX,
PANELS 5¢ % 5}in 6 for 46p c.p. 7§ X 9in 25p c.p.
6 tor £1-85 c.p. 84 X %in 30p c.p. 6 for £1-35 c.p.
10X 9in 85p c.p. 6 tor £1-45 c.p. WIRE ENDED
NEONS 10 for 50p (8p). Bank of five with 5x C407
driver trans. 50p (8p). COPPER CLAD FIBRE GLASS
PANELS 15 X 3}in or 12 X 4}in 80p c.p. FOUR WAY
PIANO KEY SWITCH WITH INTERLOCK 33p (7p).
SILVER MICA CAPACITORS 100 assorted 55p c.p.
POLYSTYRENE CAPACITORS 100 assorted 75p c.p.
Your choice 8p each.

71b ASSORTED COMPONENTS £1-65 c.p.

2ib ASSORTED COMPUTER PANELS £1-65 c.p.
List of computer panels, etc.10p stamps, refunded on

purchase.
J.W.B. RADIO
2 BARNFIELD CRESCENT
SALE, CHESHIRE M38 1NL
Postage in brackets. Mall order onty

BRAND NEW COMPONENTS by return,
Electrolytics 16V, 25V, 50V—0-47, 1, 2-2, 4-7.
10 mF, 4p; 22, 47, 43p (50V, Bp); 100, 54p
(50V, 7p); 220, 6p (50V, 9p). Subminiature
bead-type tantalums 0-1/35V, 0-22/35V, 0-47/
35V, 1/36V, 2-2/35V, 4-7/35V, 10/16V, 8p.
Mylar Film 100V-—0-001, 0-002, 0-005, 0-01,
0-02, 2p; 0-04, 0-05, 3p; 0068, 0-1, 3§p. Poly-
styrene 63V E12 series 10-1,000pF, 2p; 1,200-
10,000pF, 3p. Miniature highstab resistors,
5%, E12 series—Carbon Film {W, 1Q-10MQ
(10% over 1 M(Q). Metal Film }W, 10Q-
2:2MQ and 1W, 27Q-10MQ all 3p each.
Postage 8p. The C.R. SUPPLY CO., 127
Chesterfleld Road, Sheffield, 88 ORN.
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PRECISION -
POLYCARBONATE CAPACITORS

Close tolerance. Migh stability. All63V d.c.

0-47uF: +1% B50p
1-0uF: +1% 60p
3-3uF: 1% 78
47uF: +19% 8118
6-8,F +19% 21-50
10uF: 1% £1.80

8 I
18uF: +5%81-60; £2%8210; +£19% 8270
TANTALUM BEAD CAPACITORS. Values
available 0-1, 0-22, 0-47, 1-0, 2-2, 4-7, 6-8uF at
35V, 10uF 25V, I15uF 20V, 22uF |5V, 33uF 10V,
47uF 6V, 100uF 3V—all at 8p each; 6 for 45p;
14 for 95p. Special pack 6 off each value (78
capacitors) £4.50.
NEW |—TRANSISTORS. BCI07, BCI08,
BC109. All at 9p each; 6 for 50p; 14 for £1, Al
brand new and marked. Fuil spec. devices. May
be mixed to qualify for quantity prices. AFI78
at 35p each or 3 for 95p,°
POPULAR DIODES. IN9I4, 6p each; 8 for
45p; 18 for 90p. IN916, Bp each; 6 for 45p; 14 for
90p. 1S44, 5p each; || for 50p; 24 for £1. All
brand new and marked.
NEW LOW PRICE —400 mW Zaners.
Values available 4.7, 5-6, 6-8, 7°5, 82, 9-1, 10,11,
12, 13-5, 15V. Tol. £5% at 5mA. All new and
marked. Price 7p each; 6 for 39p; 14 for 84p.
Special offer 6 ofreach voltage (66 zeners) £3.65.
RESISTORS. Carbon film 5%, +W at 40°C, {W
at70°C. Rangefrom 2:2Q t02:2MQ in El 2 series,
i.e. 10,12,15, 18,22,27, 33, 39, 47, 56, 68, 82 and
their decades. High stability, low noise. = All at
Ip each; B8p for 10 of any one value; 70p for
100 of any one value, Special pack—10 off each
value 2:2Q to 2.2M0 (730 resistors) £5.
440V A.C. CAPACITORS, 0-14F, size | §in X
4in, 25p; 0-254F, size 13in X #in, 30p; 0-47 and
0-54F, size 13inX $in, 35p; 1-0uF, size 2inX tin,
45p; 2-0uF, size 2in X lin 75p.
SILICON PLASTIC RECTIFIERS 1-5A—
Brand new wire.ended DO27. 100PIV at 8p
each or 4 for 30p; 400PIV at 9p each or 4 for
34p; BOOPIV at [4p each or 4 for 50p.
7p post and packing on all orders below £5,
Please add 10% VAT to all orders
MARCO TRADING
Dept. EI2, The Maltings, Station Road
Wem, Shropshire

TELERADIO ELECTRONICS
ARE STOCKING THE MODULES
FOR THE P.E. RONDO
QUADRAPHONIC SYSTEM

Matrix Decoder £8.80
Pre-Amplifier £3.30
Stereo Amplifier £8.25

Controls & balance panel £9.35
Prices include VAT and Post

Further information gladly supplied on
request

TELERADIO

325-7 Fore Street, London N9 0PE
01-807 3719

DIGITAL CLOCK COMPONENTS
4/6 Digit Clock Chip £9:00; 6 Minitron
Displays £6-00; Kit of Discrete Driver
Transistors and Diodes £3-50; Minitron
Sockets25p each. 2N 7447 drivers £1-20 each.
LOW COST LED LAMPS

Red 3mm dia. 20p each; Red 4-45mm dia.
23p each; Green 3mm dia. 55p each;
Green 4-45mm dia. 55p each.
CALCULATOR DISPLAY
0-12 inches Character Height
£2.00 each.

SLIDER SWITCHES

I pole 2 position—Miniature l4p each;
2 pole 2 position 14p each; 2 pole 3 position
21p each; | pole 4 position 23p each.

U.K. Postage and packing 10p. Overseas
25p. ADD VAT 10%

PERDIX COMPONENTS LTD.
Eept. PE73, 31 Green Lane, Chislehurst,
ent.

Flatpack

COMPONENTS GALORE. Pack of 500 mixed
‘components. Manufacturers’ surplus plus once
used, Pack includes resistors, carbon and
W.W., capacitors various, transistors, diodes,
trimmers, potentiometers, etc. Send £1 10p
P. & P, C.W.0. to: CALEDONIAN COMPO-

NENTS, Strathore Road, Thornton, Fife.

1124

DRY REED INSERTS

Y i s e NN
| PR, e " -

Overall length |-85~ (Body length 1-17),

Diameter 0-14". Max, ratings 250v D.C. and

00 mA, Gold clad normally open contacts. 69p

per dozen; £4-12 per 100; €30-25 per 1,000;
£275 per 10,000. VAT and post paid,
G.W.M, RADIO LTD.

40/42 Portland Road. Worthing, Sussex 0803 34897

NEW ELECTROLYTIC CAPACITORS
3V, 450mF; 6V, 200, 250, 320, 500, 640, 1,000mF;
10V, 125, 160, 400, 1,000mF; 12V, 50, 100, 200,
250, 350mF; 15V, 100, 500mF; 16V, 25, 30, 40,
50, 80, 100, 250, 500, 1,000mF; 20V, 40mF:
25V, 10, 12, 16, 25, 50, 100, 160, 200, 250, 500,
1,000mF; 40V, 16mF; 50V, (2, 50, 100, 0,
175, 200, 250, 500mF; 64V, 6:4mF. 0/1,500mF
3p each; 1,500/3,000mF 4p; 3,000+mF 5p.
Postage 15p, over £3 free: Discount £5/£25
15%: €25 4 20%,; No VAT,

W.E.B. ELECTRONICS
P.0. BOX 4, MALVERN, WORCS. WRI4 3HX

MINIATURE HIGH STAB RESISTORS
5% W 220 to 2:2M E12 series 10 each value.
Total 610, £3.
ANTEX X215 25W SOLDERING IRON
R.R.P. £1:92, Our price £1-57.
BC107, 10p; BC108,9p; BC109, 10p; | NS4, 4p;
8 pin 741, 39p.
NEK ELECTRONICS (P4)

28 Carnegie Road, St, Albans, Herts.

Please add 10p P, & P, Mail order only.

high, 0-070 bore, 30p. GOODHART,
Beitinge Road, Herne Bay, Kent CT6 6DB.

CERAMIC S8PACERS. 250 PCB stand-off 0-270

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.

Veroboard 6x5 01 Matrix, 2 for £I.
44} 01 Matrix, 4 for £1. 12x32 0-15
Matrix, 75p each.

Muliard A.M. Module. |.F. Strip, LP1166,
£1-10 inc. P.P.

FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 25x 2X 14 in with
circuit, £1-37§ inc. P.P.

Crouzet Geared Motors, 30-60 r.p.m.
New, £1:54 inc, P.P.

UHPF TV Tuners. Transistorised, £1-65
inc. P.P.

VCRI38 CRT. New, boxed, £3:30 inc. P.P.
Transformers. 7-5V + 7.5V 1A, 66p inc.
P.P. 18.0-18V, 200mA + 24V, 77p inc. P.P.
9-0-9V, 100mA, 69p inc. P.P. 12-0-12V,
100mA 69p P.P. 20V, |A 88p inc. P.P.
Transformers. 52-0-52v, 1A + 22-0-22V,
200mA, £2:20 inc. P.P.

?.C.PBPo:rd. S/S, 54 x S54in, 10 for 70p
inc, P.P.

Panel with 5.200 PIV | A SCRs + 14 OA200
diodes plus components 70p inc. P.P.

2,500 mfd 100VW capacitor 44" x 13", New,
85p inc. P.P,

Panel with 2 SN7490, 2 SN7441 counting
circuit with end connector, £220 inc. P.P.
Panel with 2 min, nixie tubes to slot in, £2
inc. P.P.

Transistorised Timer. Variable delay. [ 10
or 250V A.C. input. With instructions.
Brand new, £2 inc. P.P. Size 3" x 2” x 27,

FOR BARGAIN LI8T8 worth seeing, plus FREE
SAMPLES send 8.A.E., 2 Richmond Terrace

Ulvsreton, Lancs.

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

NEWNES RADIO and TV Servicing Books
wanted. From 1960-1966, £2 paid per copy
quantity  bought.
BELL'S TELEVISION SERVICES, Albert

by return post. Any
Place, Harrogate, Yorks. Tel, 0423 86844,

PRACTICAL ELECTRONICS—June 1969, any
condition. STEED, 60 Brock Hill, Wickford,
Essex.

EDUCATIONAL

A SUCCESSFUL
CAREER
IN RADIO

Get Ihe success you deserve—take an
ICS home study course. Pass C4G,
M.P.T. exams FIRST TIME! Free books.
Low cost. Personal tuition. Send
TODAY tor FREE Guide on Radio, TV,

Electronics. Electrical Engineering. I

Name

Address

a Dept. 730A I
ﬂs Stewarts Road,
I London SW8 d4UJ

_MISCELLANEOUS
ENAMELLED COPPER WIRE
S.W.G. 11b Reel 3/b Reel
10-t4 £1-27 72p
15-19 £1.27 T2p
20-24 £1:30 75p
25-29 £1-38 83p
30-34 £1.43 p
35-40 £1.54 9lp

Please add 109 to all above prices to cover VAT
The above prices cover P. & P. in UK. Supplied by
INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone No. 061-224 3553

(NEW FROM ELBON )

L.E.D.’S (Red Emitting) ideally suited for pane! indicators
Price only: 33p each or £2°50 for 10
Light SENSITIVE SWITCHES
Two types available giving wide operating voltages:
LITE-IC2 11V-20V working - £1 each - £8+50 for 10
LITE-IC3 20v-30V working - £1 each - £8°50 for 10
Applications include: Relay, Triac or Logic Drive,
automatic light switching and door control, beam /break
detection - burglar alarm, batch counting and code
reading.
BARGAIN PACKI
2LITE-IC2, 2 UTE-IC3 and SLED's all for £5°00
ALL PRICES INCLUDE VAT, PACKING AND CARRIAGE
Please send C.W.0. to:
UTE-IC, ELBON, SUMMERFIELD,

THE CRESCENT, WEST WITTERING, SUSSEX
N—

CONSTRUCTION AIDS. Screws, nuts, spacers,
etc., in small quantities. Aluminium panels
punched to spec. or plain sheet supplied.
Fascia panels etched aluminium to individual
requirements. Printed circuit boards—masters,
negatives and boards, one-off or small numbers
Send 6p for list. RAMAR CONSTRUCTOR
SERVICES, 29 Shelbourne Road, Stratford-
on-Avon, Warwks.

CLEARING LABORATORY, scopes, V.T.V.M’s,
V.0.M's, H.8. recorders, transcription turn-
tables, electronic testmeters, calibration units,
P.8S.U.'s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M C relays,
components, etc, Lower Beeding 236.

METER REPAIRS., Ammeters, Voltmeters,
Multi-Range meters, etc., also Linear scale
Transistorised Ohmmeters for sale. METER
REPAIRS, 39 Chesholm Rd., London N16 0DS.
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fibre optlic suppliers
LOW COST_ LED—MLED 500, MV 54
MLED 500 is in TO92 case, for PC board mount-
ing MV 54 is T} size, 2mm, miniature. Both
emit visible red light. Current requirement
20mA, 150Q resistors available for 5V d.c.
{TTL) operation.

2N5777—SILICON PHOTO

DARLINGTON AMPLIFIER
Economical, high sensitivity, T092, LIGHT
DETECTOR

| 2 5 10 25
MLED500 22p 44p £1:10 £2:20 £3.74
Mv54 22p 44p  £1-10  £2.09 £3.52

1500 = — — — Ilp
2N5777 55p £i-10  £2.53 £4.62 £9.90
ULTRASONIC TRANSDUCERS—
TRANSMITTER RECEIVER PAIR
40kHz for burgular alarm, remote control,
novelties. Great value at £3.85 per trans/

receiver pair,

HNCP 37—NEUTRAL CIRCULAR

POLARISER
Reduce glare on crt’s, meters, displays, panels.
50mm x 50mm (2in), 66p; 75mm x 75mm,
£1.21; 150mm_x 150mm, £4.40.
CROFON 1610—64 FILAMENT
LIGHT CONDUIT

{-8mm active dia., 3-:3mm o/d. Simply cut _to
length and conduct light where required. For
displays. internal illumination, muitiple point
lighting. | metre, £1.32; 2m, £2-64; 5m, £5.50;
10m, £10-45.

FP40—PLASTIC OPTICAL MONO-

FIBRE, imm DIAMETER

Single strand unjacketed light guide, simple to
use. 5 metres, £i-10; 10m, £1.98; 25m, £3-85.
FP20 (0-5mm) and FP60 (1-5mm) also available.

MARE’'S TAILS FOR DECORATIVE

DISPLAYS

7,000 fibres, professionally finished, beautiful.
Add lamp, stand, cover to make a Fibre Optic
tamp. Eye catching in boardroom, hall or
foyer, £11.00 each.
All prices shown include P, & P., VAT. C.W.O.
please. For full information on our complete
range, send 9in X 6in 5.A.E. to

FIBRE OPTIC SUPPLIERS (PE)

P.O. Box 702 London WI0 éSL

8PAIN is behind in electronics. Rent a shop

in Torremolinos. Meet Spanish directors in ‘
London, Details—PAWLAK & SOXNS, 03 |
st. John's Road, SW11. Tel. 01-228 4466.

DON’T LOOK

unless you can resist the temptation
to get these super ‘attention-getters’:

POCKET-SIZED MAXI-VOLT Big

inch Spark Generator (instant 15,000
volts!) Ready-made, needs no batteries.
Carry it around anywhere. Only weighs
about 3 oz (85g). Send £135 for your
Maxi-volt now!

% UNIQUE TRANSMITTER/RE-
CEIVER KIT. No licence examinations
or tests required to operate this transis-
torised equipment. Easy to build. Get
transmitting. Send £5:90 for yours now!

+ PSYCHEDELIC MINI-STROBE KIT.
Take a pocket-sized lightning storm to
Disco’s and Parties. “BRAIN-FREEZE”
'EM with vari-speed stop-motion flashes.
Includes super case, too. Send £2°20 now!
(All prices include VAT, packing & postage)

Send remittance to:
BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey (Mail order only)

Or for more details, send |5p for lists, plus
free design project sheet

A.L.S. PRESENTS OUR

E.C. 100 Watt Hi-Fi Amplifier

ready drilled P.C.B. with full instructions
only £2 plus 10p post.

We also supply:

Service Sheets, Manuals, Books, etc.
See our main advert in ‘TELEVISION’
or send S.A.E. for details.

10 DRYDEN CHAMBERS, 119 OXFORD ST.,
LONDON WIR LPA (B).

FM TUNER

NELSON-JONES
Tuning now avaifable.
the Texan amp.

gang tuning. S.A.E. please for lists.

PUSH BUTTON VARICAP

Six Position variable push button unit with individual
frequency scales. Teak case and full metalwork matches

Approved parts of this outstanding design. Featuring 0-75uV
sensitivity. Mosfet front end. Ceramic I.F. strip. Triple

PE RONDO

SQ Decoder £8:00 Pre-Amp £3-00

We are kit stockists for this excellent design

Vol/Tone board £8:50 Power Amp board & H/S £7°50

RED only 29p each 10+ 23p
GREEN only 69p each 10459

compatible. ONLY £2-46 each, p.p. 10p.

LIGHT EMITTING DIODES

P

7 SEGMENT LED DISPLAY

0-325in Characters 0-9 and nine letters. TTL, DTL

INTEGREX LIMITED, DepT. PE.
P.O. BOX 45, DERBY DE} ITW

|

1

|

Please add 10% V.A.T. for U.K. orders. |
|

|

Tel.: Repton (0283 89) 3580 |
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TREASURE

TRACER

MK I et tecr

B Varicap tuning
B Excellent sensitivity a
B Weighs only 220z.

W Spoaker and sarphon
@ Knocks down to only

B Thoroughly professios
ollers and snips

Send s.a.e. for leaflet

nd stabibty

e operation
1fin.

B Prebultt search coll assembly
B Ministry approved design

nal finish

B You only need soldering iron, screwdriver,

S\ W Complotely new design

D
i £9:80 v £13°75

Post 35p

MINIKITS ELECTRONICS, 355 LANGLEY DRIVE, WANSTEAD

LONDON Ell LN . {(Mall order only)
BA NUTS PER 100
BOLTS AND Size Nuts Bolts Wirs
WASHERS o S 5 p
Assorted length wp Sp  p
bolts. shake- 4 3Bp  Mp p
proot washers 6 %p Bp 18

SELF FASTENERS

P¥C 100
TAPPING
SCREWS Box of g:oxl':irs@
Box of 100

B 29pY | ™ 5ip |5 a4p
5in SIDE CUTTERS 5in PLIERS

on {0,
59p M | iewie 59p

Post frae Orders under £2
over £2 add P & P 15p

All prices
inctude VAT

SILHILL PROD

Tel 021-440 3600
A &

Dept PE1 226 Mary Street, Birmingham B12 9RJ

ucTs

BRREE:

Send this coupon today for

1Y

CATALOGUE:

your free copy of

Lasky's famous HI-FI, Audio and Electronics

catalogue.

T TR LT e e T T T L R R A AR A A A
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CATINY FLAMEUPTO — i

we L12.65

FLAME TIPS

A precision tool using a
combination of butane and
compressed oxygen or micro-
nox, Gives a flame of pencil
lead thickness, Adjustable (emperatures up to
5,000°F, Lights instantly, no priming. Cuts metals,
welds, brazes and solders, etc., gold and silver. Ideal
for el 1 work, j . kers, silver-
smiths, Up to 40 minutes' operation using fuel
aupplied. Replacement set of 2 micronox and 1
butane cylinders £1-45 extra inc. post. Complete

with instructions.
35p p. & p. Send £13-00.

301 Cricklewood Lane, Child’s Hill, London, N.W.2
Tel. 01-458 5917. Callers welcome.

SWITCHES UNUSUAL

PRESSURE MAT—flexible, hard-wearing plastic
mat containing {80 contacts. Contacts close when
pressed, open when released. Rating 50V, A,
Size 30in X 24in. £3-50.

MINI MAT—size 24in X 7in, £2. (Construction
as above but more sensitive). Both items suitable
for burglar alarm, counter, foot switch, games,
seat belt indicator, car alarm, door opener, Uses
limited by imagination.

POSTAGE 15p PER ITEM. C.W.0.

ELECTRONIC SWITCHING DEVICES
P.0. Box 10, Aspley, P.D.0. Nottingham
For further details send S.A.E.

e Mullard C. Camera

Kits are now available with compre-
hensive 'construction manual (also
available separately at 764p)

SEND5” 7" S.A.E. FOR DETAILS TO:
CROFTON ELECTRONICS

GLASS FIBRE P.C. BOARDlarge supplies

available, in single sided one ounce copper,
2p per 3 sg in (under 1ft); 75p per 8q ft (over
1ft), #indoublesided one ounce copper, 1p per

sq in (under 1ft); &1 per sq ft (over 1ft),
Please add 10p per sq ft postage and packing.
We can cut to your size at 1p per cut. SOLID
STATE LIGHTING, The Firs, Smallworth
Lane, Garboldisham, Diss, Norfolk.

HARDWARE —Screws, nuts, washers and

other useful itemns in small quantities, Sheet
aluminium to individual requirements,
punched/drilled. Send 6p for list. RAMAR

CONSTRUCTOR SERVICES, 29 Shelbourne
Road, Stratford-on-Avon, Warwickshire.

OSM ABET LTD We make transformers
* amongst other things.

AUTO-TRANSFORMERS, 110/200/220/240V.

500W, £9-80; 760W, £12-75; 1000W, 815-75 ; 2000W,

£98-50; 3000W, £89-00; 4000W, £60-00, etc.

LOW VOLTAGE TRANSFORMERS

Prim. 200/240V a.c. 6:3V 8A CT, 82-10;12V 1-5A,

£1-85; 3A 32.15; 6A CT, £2-80; 18V 1-5A CT,

£2:15; 24V 1-5A CT, 22:15; 3A CT, 22:85; 5A, £4-30;

8A, £6-75; 12A 29-40; 40V 3A CT, 23.75; 50V 6A

CT, $11-25; 25V 2A + 26V 24, 24-15.

LT TRANSFORMERS TAPPED SEC, Prim. 200/240V

0-10-12-14-16-18V 24, 22:25; 4A, 28:40;
0-12-15-20-24-30V 24, 28.00; 44, 24-05;
0-5-20-30-40-60V 1A, £8-00; 24, 24-20;

0-40-50~60-80-00-100-110V 1A, £4:20,

MIDGET RECTIFIER TRANSFORMERS

For FW rect.: 200/240V a.c. 9-0-9V 0-3A.12-0-12V
0-25A or 20-0-20V 0-15A, £1.48 each; 8-0-9V 1A,
21-80; 12-0-12V 1A or 20-0-20V 0-75A, 31-88 each.
MAINS TRANSFORMERS FOR POWER
AMPLIFIERS

Prim. 200/240V a.c. TX8 sec., 425-0-426 500 Ma,
8:3V CT 6A, 63V CT 6A, 0-5-6-3V 3A, $15.00;
TX1 425-0-4256V 250 Ma, 63V CT 44, 63V CT
4A, 0-5-6-3V 3A, £20-40; MT3 Prim. 01.110-240V.
Fec. 250V. 100 Min Amp. 6-3V 2A E-F $1.50,

0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3-8-150hms, A-A 66k 30W,
$4-80; A-A 30 50W, 28-00; 100W (EL34 KT88,
etc.), £18-80; tapped Multi O/P 10W, £2-26.

G.B.0. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400W, 80p.
LOUDSPEAEKERS FOR POWER AMPLIFIERS
BAKER 25W, £6:40; 35W, £7-20; HI-FI, Major
Module 20W w/tweeter Xover, £8-20; Baker speaker
lists; FANE 50W, £10-50; 60W, 218.50; EMI
13 x 8in 3 or 150, £1:80; epeakera for HI-FI 5in
80, 21-18:8x51n3,80r 15 0 $1°75.

SINGLE GHANNEL
SOUND-TO-LIGHT
CONVERTER

)

WITH LIGHT DIMMER

Max. Load 2kW at 250V a.c.
Price includes ready built and tested module, edge
connector/mounting bracket, dimmer potentiometer,
audio sensitivity potentiometer, full connecting
data. Price £7-80 inc. VAT + 25p P. & P.
EXTRA FACILITIES, Push-button for Manual
Pulsing, 28p extra. Photocell for turning on the
lights as the ambient light decreases, 75p extra.

THREE GHANNEL
FILTER UNIT

When used with three single channel modules this
unit filters the sound Into bass, middle and top
frequencies enabling three coloured light displays to
be shown. Independent sensitivity controls on each
channel. Ready built and tested.

Price £8:40 inc. VAT + 15p P. & P.

OIL WHEEL PROJECTOR
@‘ Build your own

using our
MULTI-COLOURED
OIL WHEEL ARD
MOTOR KIT
Sujtable for mounting
on virtually all Blide
Projectora.

\\\\\\§

‘!j:

Kit contains:

+ 6in dia. or 4in dia. OIL WHEEL (please state
size required when ordering).

% Suitable Miniature mains motor.

% Full instructions.

For Professional Discotheque use or home enjoy-

ment. Price £7-15 jnc. VAT & P. & P.

ELECTRONIC COMPONENTS
BARGAIN COMPONENT PACKS
Pack No.
1 500 Carbon resistors, §, }, 1, 2W.
2 100 Electrolytic Condensers.
3 230 Ceramic. Polystyrene, 8ilver Mica, etc. Con-
densers.

'S

250 Polyester, Poiycarbonate, Paper, etc. Con-
densers.

25 Potentiometers, assorted.

250 High-stab. 1%, 2%, 3% resistors.

30 Assorted Tagstrips.

1ib wt. Assorted Nuts, bolts, washers, spacers,
ete.

25 Assorted switches, rotary, lever, micro, toggle,

LOUDSPEAKERS
24in 3,8. 18 or 750, 24in25Q, 3in, 3,8 0or 260, 84in
8, 15 or 80Q, 80p; 6in 3, 8, 15,25 or 350, 6 X
8in 8, 8 or 2560 £1.05; 64in 30, 68 x 4in 250,
7 x 4in 3, 15 or 260, 8 x 21in 30 81.288; 8 x
5in 15 or 2560 £1-60; 10 x 6in 30 #1.50,
SPEAKER MATCHING TRANSFORMERS
12W 3t0 8 or 150 up or down, $1-15.
BULK TAPE ERASERS
Instant erasure, tape apools, cassettes, demagnetises
tape heads a.c. 200/240V . 842.50 plus P. & P.
OONDENSERS
Paper, tubular W/E 2-2mid 250V Xovers, etc, 18p,
45 per 100: Block 4mfd 800V, 78p; 8mfd 750V, 76p;
Electrolytic, 900mtd 350V, 80p; 200 +100+100/
350V, 50p. V.A.T. extra on all orders.
Carringe extra on all orders.
8.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY
40 Konilworth Road, Edgware, Middx. HAS 8YG
Tel. 01-9568 9314

15/17 Cambridge Road, Kingston-
on-Thames, Surrey KT1 3NG

@1

©

ete.
10 50 Preset Potentiometers.
ALL COMPONENTS NEW AND UNUSED

£1 + 25p P. & P. per pack 25 lor b packs
post free.

C.T. ELECTRONICS

267 Acton Lane, London W4 5D6
01-994 6275

ALUMINIUM S8HEET to individual sizes or in
standard packs, 3p stamp for details. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne
Road, Stratford-on-Avon, Warwks.

UFO0’s. Wave DPrediction Chart, 49p. TV
Notes for Detection, 2 Optical Circuits, 58p.
UFQ Map, 42p. Daily Flight Pattern, 42p.
Transistor Optical Circuit, 66p. Optical/
Radiation Detector Circuit, 44p. Microdetector
Circuits, with Memory, L3I, 75p. R. & K.,
Highlands, Needham, Suffolk.

L) (]
Dimmit ~o=
range of light dimmers

Illustrated is the popular PMSDI000 moduie.
A 1000W professional quality dimmer, linear

D T4 DEEPATCH SYSTEM

EDUCATION - EXPERIMENT - DESIGN
BUILD A CIRCUIT IN SECONDS, NO SOLDERING. CONNECTION BY
MINIATURE GOLD PLATED STACKING PLUGS.

operation, interference suppression. 60mm slider Unit §  £3:50 will carry 3 D.I.L. 14 PIN IC’s
rar:’ged: size I2hx5 x4 cl:ln. dld;al forhlo»;v co:‘t stage Unit2 £3-50 will carey 2D.1.L. 16 PIN IC’s
an isco lighting. se y schools, theatres, Unit3 £460 6 L.E.D. indicators with driver
dios, etc. Complete with scale plate, fixing screws "!t Mty '," " W L A
:tnt:g full ;nm-uuioz,_ ‘5.50"ing. VPAT, add .3, P. & Unit 4 £3-90 OP 'AMP’ with variable resistor and discrete com-
Also available in 2kW, with separate heatsink. . ponents wired in .
he Dimmit range includes standard wall mounting Unit 5 £3-80 Dual clock generator and monostable

models for home and office, etc. Professional modules for Unit 6 £3-90 Output stage for audio or D.C. amplification with
use on tamps, heaters, motors, etc. Rotary and Slider transistors and relay sockets
control versions. Ratings: 400V, |,000W, 2,000W. . it 15 £0-75 Logic indicator probe

NEW addition to Dimmit range—Model SL800 sound to light U"!t ogic indicator pre . ) d
converter. Modulatesthe lightin time with sound. Built-in microphone. Unit 13 £0-60 Set of stack plu;'llg\ks_. 4 each short, medium, long an
Just place unit near any sound source—radio, hi-fi, tv, human voipe. etc. stack plug—croc clip links .
No connections to speaker required, simple wiring—similar to dimmer. Unit 10 £7-90 5V regulated power supply with circuit protection

Black Al case—size 12 x 4 x 7em. Full instructions. £6:50 inc. VAT, add
10p P. & P. Send 10p for complete illustrated cotalogue and price list.

YOUNG ELECTRONICS v.ii order pepe.

54 Lawford Road, London NWS 2LN. Telephone 01-267 0201

Post and packing |0p per order. Please add 10% VAT to
total cost of order including postage.
Other units, and ies ilabl Send for details to:
D. WOOD — ELECTRONICS
17 Wellmeadow Lane, Uppermill, Oldham, Lancs. Tel.: Saddleworth 5177
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WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE .

SEMICONDUCTORS AND COMPONENTS

GUARANTEED

40316
40318
40360
40361
40362
40363
40389
40394
40395
40406
40407
40408
40409

AC187K
ACIB8K
ACY17
ACY18
ACY19
ACY20
ACY21
ACY22
ACY28
ACY30
ACY39
ACY40
ACY4l
ACYH

AD140
ADl4z
AD143
AD149V
AD150

ABY28
ASY29
ASY50
ABY55
BC107
BC108
BC109
BC113
BC114
BC116
BCI116
BC116A
BCL17
BC118
BCl19
BCI21

AD136V

0-50
0-92
0-48

covosc0s o
BRELLRERER

018

SO0 C

S582EBERELTER

-
&

c0o » 90000
3

& G 1 22 G 21 G O v 3 1m0 80 2 80 1 T 20 10 G B IR BOK:

00000000 PO P00000000000000 00000000000 9O

Bronkbona 8888

TO 14 1t 1t 1t 4k et

ES3

E815

E830
E850
EV3
AVT
UHRT0
MUE7
EWIs
Ew20

HTRO0
LO 1000

LO350

NTI15
NTA&3

DROO
WT7

WT9

and
All

[144mHz-146mHz].  Built  and
aligned .. ao I

All prices plus 109, VAT

instructions and covered by a

| KELLNER CONSTRUCTION KITS

WE ARE THE SOLE DISTRIBUTORS

i

IN U.K. !

3 watt Mono Transistor Amplifier |
Kit .. .. . ..
15 watt Hi-I'i Transistor Amplifier
Kit {uwo for stereo] with Tone

£4-00

Control and Pre-Amp . .. £11 94 ‘
30 wart Mono Hi-Fi Power Nuplis \
fier .. .. oo ag .. £8:32
50 watt Mons Hi-Fi Power Ampli-

fler . .. .. aa .. £053
Distortion  Compensated  Pre-
Amplifier a5 . £300

Aerial Amplifier. LW
VHF, T/{V Channels

£1-83

FM Transmitter Kit.

143mtz. A GPO Licence s
required an .. .. 2252
Short. Wave and VIIF Receiver

Kit. Companion to UHST0
25mHz-130mHz o .. £293
Electronic Dice Kit aa .. £591
Electronic  Dice  with  Sensor
Button . - o0 £6-64
Strobe Light Kit, 120W/8 . £7-11
Prychedelic Light Control, single
channel £7 00

Psychedelic Light Control, three
channel o .. .. .. £13-50
Power Supply—4 to 30V, 15W .. £678

Professional  Stabilized  Power
Supply, 5 to 7OV, 24 o .. £11-34
BOOW  Light Dimmer Speed
Control a0 oa aa .. 2270
Al ft Communications  Tuner
110-130mHz. Built and aligned .. £14-00
Transmitter VFO for 2 melers

14-00

plus 15p post & packing.
kits with easy to follow

full guarantee.

BC301
BC302
BC303
BC307
BC307A
BC308
BC30RA
BC308B
BC304%
BC309A
BC309B

BC34
BC338
BCY30
BCY31
BCY32
BCY33
BCY34
BCY38
BCY39
BCY40
BCY42
BCY43
BCY58
BUY54
BCY70
RBCY71
BUY72
BCYST
BCYSR
BCY8Y
BCZ10
BCZ1}
BDI115
BD116
BDI2I
BD123
BDl124
BD130
BD131
BD132
BD135
BD136
BD137
BD138
BD139
BDI140
BDYI0O
BDY1!
BDYI7
BDYI18
BYDI9

Pout and Packing 13p per order. Europe 25p. Commonwealth (Air) 65p {MIN).
transistors only) 15p extra per pair. Prices subject to stock availability.

0-34 | BFS21A 280 | MJ421  0-88
027 092 | MJ430 075
B 0-27 | MJ340 071
0.28 | MJ4BO 075
0-10 0-61 | MJ481 085
0-10 0-61 | MJ490 0-94
909 0:23 | MJ491 1-10
2-09 0.30 | MJBO2 412
0-09 0-25 | MJ9O1 285
0-10 0-30 | MJ1001 2-34
0.10 0-33 | MJ1800  1.88
0-10 2.48 | MJ2300  2:92
0-24 0-68 | MJ2501  3-25
0.22 0-24 | MJ2955 100
0-19 0-29 | MJ3000 2-47
019 0-24 : 279
0-43 0-28 083
0.51 0:25 4-44
115 0-45 0-47
0-34 0-35 0.73
0-38 0-45 080
0-53 0-90 0-59
1.05 0.35 073
0-81 0-36 1.93
015 0-50 1.57
0.15 0.40 119
0-21 0-20 1-56
0.22 0-43 5 1.85
0:17 0-65 | MJE3055 0-83
0-22 0-22 | MM1613  0-43
0-13 0-18 { MM1711  0-48
3-47 0-20 | MM1712  0-64
2-40 0.15 | MM2712  0-84
0-97 0-34 | MPK102 0-51
0.36 0-41 | MP8111  0:32
0-50 0-22 | MP8112  0-40
0-75 0-24 | MP8113  0-47
0-50 0-36 | MPSA0S 0-25
0-75 0-60 | MPSAOG  0-20
0-82 0:38 | MPSAI2 040
0-67 013 [ MPSAL4 0-24
0.57 0.14 | MPSA3> 0-30
0.40 0:20 | MPSAD6 0-28
0-50 0.49 | MPSAGS 0.26
0.43 0-84 | MPSAGS 0-28
0-49 0.25 | MPSU0l 0-44
g.gg g-gz MPSU05 0-48
om 042 RETURN
- 01
i-zg 0-20 OF
5! 0.25
i s2s| POST
17 0.20
147 o3| SERVICE

Matching charge {(audio

TTL LOGIC I.C's

SN7400 28p | SN7430 28p |, SNT472 40p
HN7401 38p SNT432 48p [ 8N7473 57p
SN7402 28p SNT7437 52p { BN7474 48p
SN7407 58p 8N7440 20p | BN7475 86p
NNT4I0 28p | SN7441 75p | 8N7476 84p
SNT4IE 22p | SNT442 79p | SNT481 21.25
SN7413 48p £1.04 | SN7483 21-00
SNT7420 20p £1-04 | SN7484 85p
22p £1.85 | SN7485 £1-80
48p £2.00 | SN7490 £1-00
52p £1-30 | 8N7491 £1-60
48p 20p | 8N7493 £21-00
32p 3 20p | SNT7494 85p
48p RN7452 20p | 9NT495 80p
50p BNT454 28p | SN7496 £1-00
We also stock the unusnal numbers as tollows:
250 1563 SNT74176 1-50
0.43 2:00 | ANT74180 1-86
1.00 1-55 | SN74181 700
1-92 1.80 | 8N74190 1.88
0-80 2:80 | SN74191 1-96
{gg g'gg HNT4192 1-80
0-90 100 1 S!‘{i«il:.i 1.80
1-50 .05 | SNT4196 1-60
3.35 2.00 | SN74198 4.60
BNT4I15] 1-10 1.85 , SN74199 4-00
BRIDGE RECTIFIERS
PIv 50 100 200 400 600
[EY R4p 26p 35p 35p 40p
A 32p 37p 41p 46p 52p
4A 80p 70p 5p 88p 85p
GA 62p 76p 80p £1.10 21.25

NES55 TIMER 1.C, 90p.

NE360 PHASE LOCKED LOOP, £4-48.
SCORPIO TGNITION KTI'T for improved performance £10 4

50p P. & PP

DIODES AND RECTIFIERS

: 84 | ING402 (3A 200pv) 20p
Y00pv) 9p | 1N3404 (3A 400pv) 28p
00 10p | (L7005 (34 600pv) 259
J00p) 1ip | CL7006 (34 B00pY) 27
00D ) 12p | CLT007 (3A 1080pv) 30p
S00pv) 15p CL1002 (10A 100pv} 86p
1000pv) 20p | CL1003 (104 200pv) 40p
IN3400 (3 30pv) 15p | (L1004 (10A 400ps) s
IN3401 (34 10013 17 | L1003 (104 600pv) 56p
ANODE AND CATHODE STUD
IN1I83 (354 50pv) 92p | INLIBS (334 100pv) 1266
IN1184 (354 100pv) £1-19 | IN1190 (33A 600pv) 23.15
1N 1186 (354 200pv) £1.57
CATHODE STUD ONLY
INBTE6 (354 R00PY) £3.65  IN3768 (33A 1000pv) 2420
IN34A  10p  BAl4l  17p | BY237 12{p  OAT® )
INO14 7 . BAle®  17p | BYzlo 8p  0Asl 8p
1N916 7 | BAls  1gp | BYZI1 32 0A85  10p
AN 7p | BAlL  17p | ByZlz  80p | 0A%0 b
AAIZS  15p | BAld  12p | OA® 10p | oa91 »
BA100 18p  BY100 18p | OAI0  20p | OA9 ™
BAle g BV 18 | OAT T 0A200 7P
BALID  86p | BY1Zl 17jp | OAT0  7ip | DA202 109
BAlls  7p  Bylao 41 | O0A73  10p | oa210  27p
OPTOELECTRONICS POTENTIOMETERS
MINITRON 3016F 7-SEGMENT | Carbon:

INDICATOR (16 PIN DIL) £2.

DRIVER SN7447 £1-30
SOCKETS B 20
TIL 208 LIGHT EMITTING
DIODE. Made by TEXAS [NST.
(Red). 35p

MOTOROLA MC SERIES, RCA
CA 3000 SERIES AND COSMOS,
PLESSEY SL SERIES. TRY US
FIRST FOR LINEAR AND DIG1-
TAL INTEGRATED CIRCUITS.
ENCAPSULATED FULL-WAVE
RECTIFIER. 1-8A 100 piv 25p ea.

IRE-WOUND RESISTORS

25 watt 8% (up to 270 ohms
only), 7.

5 watt 5% (up to 8 2k Q only), 9p.

10 watt 5°, (up to 26kQ only),
10p.

Log. or Lin., less switch, 17§p.

Log. or Lin., with awitch, 20p.

Wire-wound Pots (3W), 88p.

Twin Ganged Stereo Pots, Log. or
Lin., 47p.

PRESETS (CARBON)

0-1 Watt  8p VERTICAL
0! Watt  8p OR
03 Watt  7{p HORIZONTAL

SLIDE POTENTIOMETERS
58min TRACK
SINGLE GANGED. LOG or LIN
1k to IM. 30p each.
TWIN GANGED. LOG or LIN
1k to 500k. 80p each.
KNOBH, bp each.

Small value

SUB-MIN, ELECTROLYTICS
wide range of values only 7p each

ALL PRICES EXCLUSIVE OF 10% VAT

GLASGOW BRANCH
65 BATH STREET, GLASGOW, SCOTLAND
Tel. 041-332 4133

TRANSISTORS
2G301  0-15 | 2N3414  0:10
2G802  0-15 { 2N3415  0-10
2G303  0-25 | 0N3416 0-15
2G306 0-80 | 2N3417 0-21
2G309  0-80 | N35670 1.
2G346B  0-25 | oN3G71  1-12
2G371  0-15 | 2N3572  0-87
2G374 0-15 | 2N3702  0-11
9N174  1.40 | 2N3703  0-10
2N 404 0-48 | 2N3704 0.14
2N 456 0:-75 | 2N3706 010
2N456A  0-75 | 2N3706 009
2N457A  0-80 | @N3707  0-13
22;3; ﬁg 2N3708  0:07
2 -18 1 9N3709  0.09
2N697 121 [ 9N3710 012
2Ng98  0-25 | uN3711 009
2N699  0-52 | oN371n .96
2N706 016 | yN3713 195
2N706A 018 | Jyaois  g.0p
NI Sae | eNerlo  Laa

9N3716 300
2N711 0801 yN3773 396
2N718 021 “
2N718A 0-48 | 2N3779 315
22?]2‘: g-gg 2N3790  4-21
2 -85 | | i
BNol4 038 | GNGiol .00
2N918  0-41 | oN3792  2.20
2N918 1801 9N3794  0-10
b g'}g 2N3819  0-32
N 48 | N3s20 047
2N1090 028 | g\ ngys 1.4
2N1091  0-28 | 03894 133
2N1131 282 | jnsgos  g.93
gg};gg g',gg 2N3854  0-18
2N1303 018 | 2N3854A 018
oN1304 0-20 | 2N3855 0-18
2N1305 0.20 | 2N3830A 0-20
2N1306 0.2 | 2N3856 018
2N1307 0.2 | 2N3856A 0-20
2gN1308  0-25 | 2N3868 017
aN1309 0-25 | 2N3858A 0-19
2N1483  0-80 | 2N3859 0-16
aN1507 0-24 | 2N3859A 0-19
2N1613 0-88 | 2N3860 0-20
2N1631 0-35 | 2N3866 1-88
oN1637 0-36 2N§871 0-26
2N1638  0-32 | 2N3877A 0-28
9N1701  1.10 | 2N3900  0-20
aN1702  2:16 | 2N3900A 0-21
oN1711 0-45 | 2N3901  0-82
2N1893 0-81 | 2N3903  0-24
2N2102 0-30 | 2N3904  0-27
9N2147 0.70 | 2N3905  0-24
2N2148  0.84 | 2N3906  0-27
2N2192  0-40 | 2N4036  0-46
9N2192A 1.21 | 2N4037 0-40
2N2103  0-40 | 2N4058  0-18
9N2193A 0.81 | 2N4059  0-09
2N2194 078 | 2N4060 011
2N21944 0-80 | 2N4061  0-11
2N2195 0.87 | 2N4062 011
2N2195A 0-18 | 2N4302 0-25
oN221BA 0-88 | oN4303  0.47
2N2219 0:-87 | oN4916 0-20
2N2219A 0-88 | oN4917 0.17
2N2220 0-45 | uN4918  0-73
oN2221 0-41 | 9N4919 0-84
2N2221A 0-83 | oN4920 0-98
oN2222 0-80 [ uN4921  0-78
2N2222A 0-91 | 2N4922  0-84
2g2§gg 83; 2N4923  0-88
2N2 -87 | eN5172 012
2N23694 041 | oNol7s 0.
2N2646 077 | aNp175  0-26
2N2647  1-20 | oN5176  0-32
2N2711  0-30 | yn5190  0.92
2N2712 012 | ox5191  0-98
aN2718 017 | onzign 124
2N2714 018 | yn5193  1.01
2N2008  0-88 | hN5104 110
2N2904A 0-70 | 5nrig;  1.48
2N2006  0-71 | SNioan (.43
2N2905A 0-88 | ,uoics  glap
2N2906  0-85 | sNSisx  0.46
2N2908A 0-70 | uSine  glag
2N2907 070 | guYhg .73
2N2007A 088 | 5ui3s 1.85
2N2023 012 | 5yi3¢ 1.4
2N2024 014 | 59150 o902
2N2925 017 | 5N741 081
2N2926 3Ni42 058

Green 012 | 3N143  0.75

Yellow 0-10 | 3N152 092

Orange 010 | 3N1535  0.81
2N3053 0-82 | 3N154  0-84
2N3054 086 | 3N159 117
oN3055 0.75 | 3N187 1.5
2N3390 0-26 | 3N200  2.49
2N3391 0-28 | 3N201  1.08
2N3391A 0-29
2N3392  0-18
2N3393  0-12
2N3394 017 | 40050 0-78
2N3402 018 | 40251 0-81
oN3403  0.19 | 40309  0-30
9N3404 0-24 | 40310 ° 0-50
2N3405 0-27 | 40313 092
Tel. 01-452 0161/2/3

Telex 21492

42 CRICKLEWOOD BROADWAY, LONDON, N.W.2

A. MARSHALL & SON

VISITORS WELCOME
HRS. 9-5.30 MON.-FRI.
95 SAT.
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BUILD A CHORDING PROFESSIONAL SYNTHESISER
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The Synthesiser shown above is the Dewtron "“Apollo"
A.1. which we sell ready-builtto professionals. Believe it or
not, it uses the SAME precision modules as we sell to you,
the Constructor, to build any kind you like. The revolutionary
Modumatrix system of routing makes old-fashioned patching
a thing of the past. VCO-2 voltage-controlled oscillator
module has accurate built-inlog-law for chording and other
professional effects. 3 and 4 octave keyboards and contacts.

using nem,on (Regd. Trademark)

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, £8. Voltage-controlled
Oscillator VCO01, £10-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£13. White noise type WN1, £7. Voltage-con-
trolled amplifier VCA1, £10. Voltage-controlled
selective amplifier (filter for waa-waa, etc.) SA1, £13.
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £10. etc., etc.

ALL MODULES. ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls £550. REVERB

VCO-2STABLE, PRECISION V/C OSCILLATOR gives
SINE, TRIANGULAR AND SQUAREWAVE outputs, 1 volt/
octave voltage control. £24 each or £27 each 2 or more
matched. SHE-1 SAMPLE, HOLD AND ENVELOPE
MODULE gives variable attack, sustain, touch sensitive
playing when used with VCO-2 signals. £17. OFT-1chording . .
module £9.  Modules (except VCO-1) guaranteed two Module and spring unit £15. V.A.T. 10% extra.
years. V.A.T. paid orders over £75.

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound
effects!  Ask any of our customers. See our producls in the music stores, loo. Suppliers of special equipment lo leading groups.
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "' Gipsy’' G.l. Approved
by a Musical Association. Send 15p for full catalogue of our famous musical effects.

D.E.W. LTD.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

e  COMPONENTS AND HI Fi
FOR THE HOME CONSTRUCTOR

1 OUR SHOPS ARE OPEN ALL DAY
FROM 9 AM. TO 6 P.M. 6.30 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 8031685

CRESCENT ... ..

{1 & 40 MAYES ROAD, LONDON N22 6T1 585 3206

“CRESCENT” BUBBLE LIGHT | ‘ TRI-YOLT BATTERY DIGITAL CLOCK KIT | “CRESCENT” 100 WATT R.M.S. ALL PURPOSE AMPLIFIER
SHOW ELIMINATOR 24-hr. Nixie dig. clock kit. U.BUILD.IT
. y Wesupply: a complete set | We supply the three modules for you to build this Disco-
A new and Enables you to work -3 . of components; a complete | Group-P.A. amplifier into the cabinet of your choice.
exciting vour Transistor "  set of easy to follow | % THE POWER AMP MODULE TPi00W
feature for Radio. Amplifier or instructions; printed circuits made to { 170W r.m.s. 8q. wave 300W instantaneous peak into 8 ohm
the pro- Cassette, etc., from make construction as simiple a8 possible;

fessional disc jockey or to give
the private party an electric
atmosphere, a projecled kaleiio-
scope of colour makes the music
you produce nore interesting
and will appeal to the visual as
well as the audio senses.

This budget systern .compares
very favourably with the more
sophisticated and much higher
priced models.
8Bpecification—Projector: 150W,
convection cooled, at 30ft the
projected image = 16ft: Motor
1 rev per 2 min. Liquid Wheel
6in diameter multicolour.

The Motor is fitted to the
Projector and can only be
purchased as a single unit. The
Liquid Wheel., however, i3 our
very popular standard model &
may be purchased separately. A
bargain—Projector with Motor
ready for instant use, £15; 6in Li-
quid Wheel, £6=£20 + 75p carr.

thea.c. mains through this compact
Elimiinator. Just by moving a
piug you can select the voltage you
require, 6, 7§ or 9 volt. This
means all your transistor power
pack applications can be handled
by this one unit. Approx. size
23in < 2}in x 3}in. Qur  Price
£2:75 plus 10p P. & P. Same
model sunitably wired for the
Philips Cassette £3 plus 10p P. & P.

a cabinet and front panel to give a

professional finish. All for the

the components. £29:50 4+ 50p ¥'. & P.

Please senii 8.A.E. if you requ
information.

(60W into 16 ohm).
price of

ire more | £3:98, carr, 25

£14-28, carr. 45p.

% THE PRE-AMP MODULE

Four control pre-amp, Vol.,, Basa, Treble, Middle controls.
Designed to drive most amplifiers using F.E.T. first stage.

Y THE POWER SUPPLY MODULE PS100

AT
From 1st April, 1973, will you
please include on your Total (Goods
plus Postage and Packiug) Value
Added Tax at the Standard Stated
Rate.

200/250V MAINS RELAY
Heavy duty contacts. 2,500Q
coil. Allnew andu nused D.P.D.T.
mains relays 50p + V.A.T. Carr.

TRI:VOLT CAR SUPPLY
Enables you to work vour Transistor Radio, Amplifier
or Cassette, etc. from the 12 volt car supply. Positiveor
negative earth. Approx. size = 2in. X 3}in. x 1}in.
This converter aupplies 6, 7} or ¢ voits and is transistor
A real money saving device {or £2.50 plus

regulated.
10p P. & P,

Free. Special ﬁ

£40 per 100 refays,

STEREQ/MOXKOQO
HEADPHONE
VOLUME
CONTROL BOX
Plug stereo
phones into this
control box and

MINI LOUDSPEAKERS
2}in 80 ohm, 50p; 2lin 40 ohm,
50p. Please include dp P. & P. on
each L.8.

incorporate a r.
_—

left hand volume control

quantity price:
W

TWO WAY 8TEREO
ADAPTOR

Btereo Jack plug to two
stereo free sockets, com-
plete with 110mm cabte.
For connecting two stereo

2

you then
ight and

is supplied complete with the main8
transformer. £9-88, carr. 50p. Com-
plete fixing instructions are supplied
and no technical knowledge is re-
quired to connect the three ready
wired modules.

A fantastic bargain. If you purchase
all three modulea. £25, carr. 756p.
8end 8.A.E. for further details on
this or our ready built amplifiers.

SpP. &

CRESCENT CASSETTES
Top quality casseties at unbeatable prices (complete with
standard storage case): C60 28p, C90 38p, C120 48p plus
7o

P e S

IKILOWATTS PSYCHEDELIC LIGHT CONTROL UNIT | *
Three Channel:

Bass

Middie—Treble.

EMI LOUDSPEAKER 450
10W 13in x 8in + two 2:2fin
tweeters and cross-over. All wired
and ready for use. This ever-
popular 450 in 3-8-15 ochm imp.

£3'75 plus 38p P. & P. each.

X % and astereo/monoswitch. | inputs into one.
!0 A i [Complete with stereo .
’,._ 5 jack plug and 2mcable. A A 'f,”gai;' at 85p. plus
bargain at £1. P. & P.10p§%0 V- o
w
PR ] LOW VOLTAGE
e, = SINGLE AMPLIFIER
crescent CHANNEL 5 transietor amplifier complet
best ~ SOUND TO with volunie control, is suitable
brite LIGHT UNIT | for 9V d.c. and a.c. supplies.
w? This fantastic | Will give about 1W at 8 obhm
> little box | output.

7in X4in LOUDSPEAKER
A

top  quality
o

speaker ideal where
small size is Import-

Each channel has :ts own sensitivity | approx. 4° x 3" x 21° when i P input this ampli- ant. Manufactured

e cuqtrol. Just connect the input of this | sonnected to the output of a :‘\e:thvl::]“lh I“-n:,k I;s a ,ecgm by E.M.I. for a well-

unit to the loudspeaker terminale of an | sound source from’l to 100 watts player baby alarm.,  etc., known hi-ft  =et

amplifier, and connect three 250V up to | hroduces a psychedelic light amplider, K maker. Size: 7in X

) B00OW lamps to the output terminale | gigplay of up to 1000 watts. 4in. Impedance: 8 ohms. Flux:

7 of the unit, and you produce a fascinating | Compiete with a sensitive level . 38,000. Max. Free range: 90Hz to

7 sound-light display.  (All  guaranteed) [ control (he unit ie fused and can- = £| .75 12kHz.  Power handling: 5W.

£18.50pIus 38p P. & P. not harm your amplifier. / Unbeatahle. Price: £1-80, Free

If you require more i nformation please send 8. A E A Bargain at £7.50 plus 10p. plus 13p P. & P. ¥ postage on thieitem.
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Over 150

ways to
engineer
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.LE.T. and we’ll send you full details and a free
book. B.I.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.LE.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-tearn.

\Why not do the thing that really interests veu? Without losing a
dav’s pay, vou could quictly turn, voursell 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 hesy thing vou ever did.

Others have done it, so can you

“yeaterday [ oreceived a letter from the Tnstitution informing that myv
application for Associate Membership had been approved. | ean honestly
<ay that this has been the best value for money T have ever obtamed - a
view echocd by two colleagues who recently Connmenced the conrse™ - -
Stude it D LB Yorks,

SCompleting vour course, meant coine from a job | odetested to a job
that 1 love, with untimited prospects”. —Student 7.0, Dublin.

SMy tradnng with BT quickly chanuwed e caming capacity and,
i the rext few vears, myoearnings mereasd tourtold™.— student
C.C.P., Backs.

AND QUT FOR YOURSELF

These leticrs —and there are many more on file at Aldermaston Court
- speak of the rewards that come to the man who has given himself
the ap ~crthised know-how emplovers seck. There’s no surer way of
gettiag «head or of opening up new opportunities for vourself. It
will Cost vior a stamp to find out how we can help yow. Write to
3 LE.T. Deps BPEII, Aldermaston Court, Reading RG7 4PF.

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

3 transistor radio kit.
Everything you need to know
about Radio &
Electronics
maintenance and
repairs for a spare
time income and

a career fora

better future.

mwe wem muCUT OUT THIS COUPON—-——ﬂ

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

MECHANICAL
society ol
Engineers—
AMB.E. (Mech.y
Institute of
Kngineers &
Technicians
(ANMLED i
CITY & GUILDS
Gen. Mech. Kng. 2
Maintenance Kng. 71
Welding !
Gen. Diesel Eng. 11
Sheet Metal Worke
Eng. Inspection 7
Eng. Metallurgy

ELECTRICAL &
ELECTRONIC
Soclety of
Kngineers—
ANMS.E.(Elecy 7
CITY & GUILDS

3 al
Installations 1
Electrical Maths
Computer
Electronics 7y
Electronic Eng. |
Practical Radio
& Electronics
{with kit) -

MANAGEMENT &
PRODUCTION
Institute ol Cost
& Management
Aceints. 2
‘omputer
Programming L
Works M 'ment. |
Work Study
Gen. Production
Eng.
Estimating &
P’lanning
sStorekeeping
Management
skills N
Quality Control !

DRAUGHTSMANSHIP
Institute of
Engineering
Designers
CADMLE.DO
General
Draughtsmanship
Ilec. Draughts-
manship C
Architectural
Draughtsmanship o
Technical

Drawing Il

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS,
Radio, TV
Electronics
CITY & GUILDS
Telecoms.

Gen, Radio & TV
Eng,

Radio Amateurs
Exam

Radio Servicing
TV Servicing
Colour TV

AUTOMOBILE &
AERONAUTICAL
Instituteofthe
Motor Industry
AM.IL

MAA IMI
CITY & GUILDS
Auto Eng. [}
Gen. Auto Eng.
Motor Mechanies
Auto Diesel Eng, o
Garave M'ment.
ARB Aero kine)-
neering Certs.
Gten. Acro Eng

CONSTRUCT!IONAL
societv ol
Enginceers—
ANLSE A Civa
Institute ot Butld-
mg—L.LO B.

11

nr

A.B.T.Clerk ot
Works

Construction
SurveyorsInsti-
tute—1.C.8.1.
CITY & GUILDS
General Building
tall branches
Heating & Vent.
Inst. Clerk ol
Works 0]
Site Surveying I
Health Kngineer-

ng
Road Construe-

GENERAL
Agricultural Eng, _
Councilof Bng.
Institutions

Farm Science
Plastics (]

courses for Nut.
Cerbincales.,

G.C.E.

~ choose from
58 ‘0’ & ‘A’
level subjects.

Coudhng o mar
cvws el aina
CAGandossestie e
mONC NG,

POST TODAY FOR A

BETTERTOMORROW

To B.LE.T., Dept. BPEII

Atdermaston Court, Reading RG7 4PF

§ name

Block Capitals Please
ADDRESS

OTHER SUBJECTS

HISH INSTIT

Accredited by ¢4 O

Supplem-ntary l

QN

’V BPY 11
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i DONT RELY ON YOUR MEMORY
« ABUY NOW AT BARGAIN PRICES -

Order your latest Henry's Catalogue Price 55p post paid

Henyys

You pay less
VAT with Henry's
Low Prices

Now built and
used by thousands
of satisfied cus.
tomers.
FEATURES: slim
design, overall size in
cabinet IS-}.n x2%in x 6fin
6-I1C’s, 10 transistors, stabilisers,
Gardeners low field transformer, Fibre
Glass .*C Panel, complete chassis work.
Now available builtand tested as well
as in kit form
HIGH QUALITY & STABILITY ARE ~ .
PREDOMINATE FEATURES—DEVELOPED )
TEXAS E'IGINEERS FOR-.PERFORMANCE, BY
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. Onjoff switch indicator, headphones

socket, separate treble, bass, volume and balance controls,
scratch and rumble fiiters, mono/stereo switch, input selector;

complete with Discount Vouchers

BUILD THE

TEXAN

20+ 20 WATT IC STEREO

AMPLIFIER

As featured by
Practical Wireless 1972

P
L

=P

Mag.P.U., Radio Tuner, Aux. Can be altered for Mic, Tape, Tape-head, etc.

Constructional details Ref. No. 2t, 30p.
Distributed by Henry’s throughout UK.

FREE Teak cabinel with complete kit.

KT £23 . 50 (+ VAT + 50p
PRICE carrfpacking)} or
built and £35 5 00 (+ VAT + 50p
tested 3 carrfpacking)

as illustrated

EARN YOURSELF EASY
MONEY, WITH
PORTABLE

DIsCO :
EQUIPMENT o 0

DISCO MINI: A complete portablé disco,
fitted mixer/preamp, 2 decks all facilities. .
As above but with Slider Controls
100 watt ampilifier for above
SLI0O: 100 watt mnxerlamplnﬁer with
slider controls

RS50: 50 watt m-xerlamphf‘er ..
R 100 100 watt mixerfamplifier o8
DISCO AMP: 100 wace m:xetlampllﬁer
chassis unit
DISCO MIXER/PREAMPLIFIERS (o1
for up to 6-100 watt amplifiers):

SDLI (rotary controls): £49.50
SDLII (slider controls): £58:50
DISCO VOX slider controls): The com-

plete disco preamp. £69-50
DJ100: 100 wact power ampl:f‘er for above £42.50
DJ30L: 3 channe! 3k sound to light £31.50
DJ40L: as 30L plus built-in microphone .. £38.75

DIMAMATIC. | kW adjustable speed auto
dimmer

Carlsbro Reverberatlon Umt
SCENESTROB

ROAD STROBE bo

SUPER STROBE ..

Disco anti-feedback m:crophone
Colt i50 wate liquid wheel projector
150 watt QI liquid wheel proiectot
150 watt QI cassette wheel projector R
Spare Effects and Liquid cassertes, large

range of patterns . £6:00
Mini spot bank ﬁtted 3 Iamps 5 £12.95
Auto Trilite (mini with flashers) . £17-00
Bubblemaster with | gal. liquid . £41-15
MIXERS/MICS/SPEAKERS/LIG HTING

U.K.’s largest range of Disco lighting

6in liquid wheels 50 £5-00

FREE stock list Ref. No. 18 on request.
AKG/RESLO/DJ/CARLSBRO/EAGLE
CHASSIS AND COMPLETE SPEAKER
SYSTEMS, MEGAPHONES, TURNTABLES,
PUBLIC ADDRESS COMPONENTS, MICS.,
STANDS. MIXERS. CABINETS

Aii prices carr. paid (UK) (VAT EXTRA).
Barclaycard/Access call, write or phone your order
01-723 6963—easy terms for callers.

TEXAN
STEREO SYSTEM

PLUS Price Savings

T

=

The Texan Stereo Systems include
the high quality Texan Stereo
amplifier assembled and ready to
use. A pair of Type 200 20 watt
Speaker-Tweeter systems, size
125 12 % 10in and a choice of
Garrard players built into a
plinth with cover with Goldring
G800 magnetic cartridge. System
25 uses Garrard SP25 Mk.ii} and
system 76 the Garrard AP76 de
luxe turntable. All necessary
leads are supplied.

SYSTEM 25 (list approx. £10Y)
£79-50
SYSTEM 76 (list approx. £117)
£89-50

(plus 10% VAT and plus £]-45
carr/packing).

BARCLAYCARD/ACCESS
Call, write or phone your order
ol 4024 36.

EASY TERMS FOR CALLERS

STEREO DECODER  £7.45
All items post paid—Best price

Stereo Preamplifier £11.95
Audio Fiiter Unit . £6-95
Z40 15 watt Amplifier £5-45
Z60 25 watt Amplifier £6-95
PZ6 Mod.for | on 2 Z40 £4.98
PZ Mod. (S Tab) | on 2

Z40 .. o5 . £7-98
PZ8 Mod. (S Tab) | on 2

Z60 5 £7-98 |°
TRANSFORMER FOR

PZ8 0o £2.95
NEW FM TUNER £§1-95

on request.

Catalagug

BUILD THE NEW
HENELEC STEREO
FM TUNER

A completely new high stability stereo FM tuner. Features variable
capacity diode tuning, stabiliser power supply, IC Decoder, high gain
low noise. IF stages. LED
indicators, Tuning meter, AFC,
Easy to construct and use.
Mains operated. Slim
modern design with fibre

glass PC, teak cabinet,

etc. Available as a kit to

build or ready built.
Overall size: 8in x 2%in

X 6kin. Produced to give

high performance with a
realistic price. (Parts tist

and constructional details

Ref. No. 5, 30p.) Henry's

are sole distributors UK and Europe.

Kit Price  £21°00
orbuiltand tested £ 4 * 9 5

( + VAT)
( + VAT)

LlVING SOUND LOW NOISE TOP QUALITY CASSETVES

MADE BY EMI| TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'’S, ALL POST PAID
LESS THAN { REC. PRICES. COMPLETE WITH LIBRARY

CASES. . R
3for  6for .10for 25 for  , Eyew DI
C60 £1.00 £1.80 £2.80 £6-75 ikl )
Cc90 £1-33  £2.57 £420 £10.25 /“’L _ 4
CI20  £1-62 £315 £500 £1225 4 o @
= r

Quantity and trade enquiries invited.

LEARN A LANGUAGE—complete with phrase book. German,
French, Spanish, Italian. £1-36 per course. €5 for any 4.

LOW COST Hi-FI SPEAKERS
SPECIAL OFFERS

EMI 13in xBin—full range speakers {post 20p each or 30p pau).
*150TC—8 ohms Twin Cone 10 watt, £2:20 each or £4 pair: ‘450
watt ¢/o Twin Tweeters 3, 8 or |5 ohms, £3-50 each or £6.90 pair; EV
I5 watt 8 obms cjo Twee'et £4:30 each or £7-90 pair; 350 20 watt
c/o Tweeters 8 or |5 ohms, £7-50 each or £14-20

pair.
* Polished wood cabinet £4:60, post 35p,

8 ohms full range (post 20p)

FR4 4in 5 wate, £4; FR65 64in 10 watt, £5:50;
FR8 8in |5 watt, £760 FR23 9 x 6in |5 watt,
£6-00.

BASS AND MID RAN GE—8 ohms (post 20p)
AAI2 5in |5 watt, £3-20; B110 54in |5 watt,
£5.60; R200 8in 15 warrt, £6-45; B139/2 13in x 8in
30 wart LF, £10.25.

TWEETERS AND CROSSOVIRS (post 20p)

K2006 10 watt 8 or |50hms, £1:90; FHT6 15 watt 8 ohms, £3.20; K201 |
30 watt 8 ohms, £3.75; T27 KEF, £4-25; Axcent 100 3C watt B chms,
£4.90; K4009 I kHz/SkHz c/o, £2; SN75 3kHz var. c/o, £1-75.

SPEAKER KITS (carr. etc. 35p)

20-2 8in 30 watt, £10 each; 20-3 8in 40 watt, £15 each: LINTON 2
20 watt, £15-95 pair; GLENDALE 3 30 wart, £28:95 pair; DOVECALE 3
50 watt, £42 p:ir; KEF KK2, £20-40 each; KEF KK3, £3Z each

| BUILDYYOURSELF A POCKET C/

A complete kit, packaged in a polystyrene cori-
tainer and taking about 3 hours to assemble—
that’s the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features include
interface chip, _hick-film resistor pack, printed
circuit board, electronic components pack.
Size: 45in long x 2in wide x {}in deep.

Free of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
to calculate Logs, Tangents, Sines, etc.

Price £24°95 (+ VAT)
£27-22 (+ VAT)

Also assembled
ready to use

|°% VATTO BEADDED TT ALL ORDERS. Prices and descriptions correct at time of press E & OE. See pages 1106, 1107, a~d 1108 of this
magazine. L.k~ a permaner. job at Henry's? Experienced and trainee salesmen required. Tel. 01-402 8791.
2 P

* 404-406 Electronic Componentsand Equipment 01- 4028381 =
54-356 H vgh Fldelltvand Tape Equipment01-402 5854/ 4736

Henry's e

EDGWARE ROAD, W2




