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Why take therisk?

fdamage to expensive
transistors and integrated

circuits, when soldering?
Use Antex low-leakage

220-240 Volts or
100-120 Volts

/ Model X25\\\

The leakage current of the NEW X25
1s 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 it's 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".

A,

Totally enclosed element in ceramic PRICE: £1

;_\‘

\

2 other bits available 3/32"" and 3/16".
.75 {rec. retail)

: ';L;\ solderingirons

The 15 watt miniature model CCN.
also has negligible leakage.
Test voltage 4000v. A .C.
Totally enclosed element in
ceramic shaft. Fitted
jong-life iron-coated bit 3/32"
4 other bits available
1/8"”,3/16"" 1/4" and 1/16"

\ PRICE: £1.80 (rec. retait)
OR Fitted with triple-coated,

(iron, nickel and
Chromium) bit 1/8"

(i\;‘ MOdel CCN 220 volts or 240

.

‘ Y

\

and steel shaft Bits do not “‘freeze”
and can easily be removed

Suitable for production work

and as a general purpose iron PRICE: £1.95 (rec. retail)

I —

MODEL CN
Miniature 15 watt soldering iron fitted 3/32"

A SELECTION OF OTHER SOLDERING EQUIPMENT.
| em——

iron-

MODEL
SK.1KIT

contains 15 Watt miniature iron fitted
with 3/16" bit, 2 spare bits 5/32"

coated bit. Many other bits available from 3/64" to
3/16". Voltages 240, 220, 110, 50 or 24
PRICE: £1.70 (rec. retail)

MODEL CN2

Miniature 15 watt soldering iron fitted with nickel
plated bit 3/32''. Voltages 240 or 220.

PRICE: £1.70 (rec. retail)

& ¥ ]

MODEL G

18 Watt miniature iron, fitted with tong life iron-
coated bit 3/32"". Voltages 240, 220 or 110.
PRICE. £1.83 {(rec. retail)

miniature ir

s

% 'I‘* and 3/32", heat sink, solder, stand
\ Lr _,-___é"’s i and “How to Solder’’ booklet.
! - PRICE £2.75
(Rec. retail)

2 spare bits 5/32""and 3/32°

,¢mlon

j} Xl wwcm\s wit

\=

MODEL SK.2 KIT
contains 15 Watt
on fitted with 3/16" bit,

heat sink,
solder and
booklet ' How
to Solder’

O >0 PRICE £2.40

| MODEL (Rec. retail)

MES.KIT Battery-operated 12v. 25 watt

" PRICE £1.95

(Rec. retail)

D Please send the ANTEX

colour catalogue.
D Please send the foltowing:

(e

From radio or electrical dealers,
car accessory shops or,

| enclose cheque/P.O./Cash
{Giro No. 2581000)

NAME

in case of difficulty direct from:

ADDRESS

ANTEX LTD. FREEPOST

{no stamp required) Plymouth
QU 1BR Tel. 0752 67377

=




The BIG discount hous

AMPLIFIERS
Amstrad Integra 4000
Amslrad 8000
Amatrad B000 Mk Il
Amatrad IC;
Amphonic 1000
Cambridge PSO
Cambridge P100
Dulct 207
Duicl 207M
Eagle TSA150

o AA2
Eagle AAd

Eagle AAS

Ferrograph F307 Chassis Mk Il

Ferrograph F307 Mk Il (wood
)

case

Leak Delta 30

Leak Deita 70

Linear 808

Linear LT88

Linear 505

Metrosound ST20E

Metrosound ST60

Philips RH580

Philips RH590

PhHips RH581

Pioneer SAS00A

Pioneer SAB00

Pioneer SA700

Pioneer SAS00

Proneer SAS00

Pioneer SA1000

Pioneer SC700

Pioneer SF700

Pioneer SM700

Rogers R brook CH

Rogers R brook Cased

Rogers R'bourne CH

Rogera R'bourne Cased

Rotel RA210

Rotel RA310

Rotel RAG10

Revox AT8

Sansui. Full range In stock

Sinclatr PROS0S

Sinclair 2000

Sinclalr 3000

Sinclair AF U

Sinclair ST0 +2 Z30 IPZS

Sinclair ST80 +2 Z30 P26

Sinclair STB0+2 250 P28
Trans.

Whartedsle Linton

Quad 303-33

(Carriage and packing 50p)

TUNER AMPLIFIERS

Wharfedale 100 1
R

Sonab R4000

Sansui Full range n stock
Philips RH702

Philips RH901 {with spkrs}
Goodmans Module 80
Goodmans One Ten

Leak Deits 75

Rogers R brook Cased
Rotet Fax 331A

Rof

Rotel RX150
Rotel RX200
Rotel RX400
Sharp STARL

Cerriage and packing 50p

TUNERS

Amstrad MLX3000
Leak Deita FM

Leak Delta AM FM
Korting Te00

Pioneer TX1000
Pioneer TX800

Ploneer TX800

Pioneer TX700

Ploneer TX800

Ploneer TX500A
Sinclair Project 80
Sinclair

Rogers R’'brook Cased
Rogers R'brook CH
Rogers A'bourne Cased
Rogers A'bourne CH
Rotel RT3

Rotel RT62¢

We specialise in mail/order/personal callers

welcome.

Send Cheques. Money Orders,
Bank Draft or Cash (Registered). Barclay-
card facilities by mail order. By quoting your

£13
£15

28223

7
£

22 SREIRYY

£18 75

£37 00
£90 00

189 00

P/O. Giro.

Sansui. Full range In stock
Revox AT8FM £150 00
TUNERS carriage and packing S0p

SPEAKERS
Price per pair
Bowers & Wilking DM1 2t

Bowers & Witkins DM2 £87 00 I
Bowers & Wilkins DM3 4 00 C
Bowers & Wilkina Model 70 £220 cc
Cambridge R.40 £162 00 0
Cambridge R.50 £156 00 TP
Calestion Ditton 15 £53 )
Celestion Ditton 44 £7s C
Celestlon Ditton £38 00 8
COunIY
Celestion Ditton 25 L o [}
Celestion Ditton 86 £137 [1]
Celealion Ditton 10 £
MK 1l
Decca Deram 4
Goodmans Magister £77
Goodmans M-gnum Kit £58
03 £a4

a7

4
Goodm: %
Kef Coﬂcnno 00
Ket Cadenza 85
Kef Chorale £55
Kef Ceteste £48
Kef Crestor £
Kef Canta 4
Ket Coda £35
Kelstraon KN40O £
Ketetron KNGOO =21
Ketetron KNBOO 28
Keletron KN1100 932
Keletron KN1800 £40

Keletron KN2100
Metrosound Duplex 15
Metrosound Duptex 25
Leak 600

Leak 250

Leak 150

Philips AH407

SE38E

BBEEE

Philips RH411
Ste-Ma Hi-FI §
Ste-Ma 350
Ste-Ma 450
Sonab VI
Sonab QA4
Sonab QAS
Sonab QASK

2
-

Tannoy Chatsworth
Tannoy 12in Lancaster
Tannoy 15in Lencaster
Tannoy 3 L.Z
Wharfedaie Denton 2
Wharfedale Linton 2
Wharfedale Triton 3

LB R R _ 3B 8
8 88888888888888888888888883888883888888888888888883883838 888 BR8888

wag R T I T L R A T T R R L LD L L L L

Wharfedale Meiton 2 4
Whartfedale Dovedale 3 80
Sinclalr Q18 €12
Eagle DLS7 £30
Viceroy VSE10 s
Viceroy VSES £20
Viceroy VSM15 £2
Viceroy VSM5 12
Viceroy VSM20 £25
Viceroy Major 50
Ferrograph S1 Monitor

(atand inc} £140
Quad Electrosiatic £112 00
Carrlage and Packing A—75p. 8—€1
c—£2 0—£2 50

SPEAKER KITS AND CHASSIS
Full selection In stock including

Price per pair

Ket K2 €38 00 8

Ket K3 £57 00 C

KM TIS Mk o754A

9 00 A

£15 00 A

Ker 8% £14 00 &
Kef B129 Mk Ii £18 50

Whartedale Unil 3 £18 00 A
Wharfedala Unit 4 24000
Wharfedaie Unit 5 0 00
Poerloss 2-8 Kit £10 50 A
Peesrless 10-2 Kil £16-00 A
Peeriess 3-25 Kil £3 00 ¢
Peeriess 20-2 Kit £20 00 B
Peorless 20-3 Kil 0210008
Peerleas 3-15 Kit £21 008
Peeriess 430/12 Kit £44 00 0

Sp

Carriage and Packing A—50p. 8—7'
c—£1 b—£1 S0,

COMBINATION UNITS/COMPACT
SYSTEMS

Philips GF828 (inc spkrs) €63 00
Philips GFB08 {inc spkrs)} £77 00
Philips GF805 (Inc spkra) £50
Phillps GRBOB (inc spkre) 117 00
Philips RH811 {inc apkra) £95 00
Philips RHB14 (Inc spkrs} £108 00
Philips RF835 (inc apkrs) 154 00
Philips RF838 (inc spkra} £72 00
Philips RH80Z £110 00
Phllips RH891 £151 00
ity UA1 €72 00
Decca Sound 613 £54 75
Decca Sound 614 £48 00
Decca Sound 1204 €75 00
Decca Sound 1203 £71 00
Decca Compact 3 £103 00

Goodmans Compact 80 (Whie)£132 00
Goodmans Compact 80 (Teak) £124 50
(Carriage and Packing £1 50}

PRECISION PICK-UP ARMS

SME 3009/ S: £21 45
SME 3012/52 £25 00
SME 3009 52 (ME) £28 00
SME 3012/S2 (HE) 127 00
SME §2 2 20
SME Pt Spacer £1 00
Audio Technica AT1005 Mk Il £14 95
Audio Technuzs Lift L2 £3 00
Decca International £19 65
Goldring L69 f6 50
Goldring L75 £9
Ortoton AS212 £24 25
Neat GX £11 95
Neat G208 £13 95
Neal Litt £3 10
Transcriptor Fluid £24 00
{Carriage and Packing 15p}

PLINTHS 8 COVERS

SME 2000 System in Teak

Wainut or Rosewood 027508
Viceroy De Luxe lor Garrard

AP76 SL958 Zero, 100 Base .
Teak—Top Perspex Size

Approx D 38vz W 3Bcm M .

19cm 575
Standard Version £4 00
Viceroy De Luxe tor Garrard

2025TC SP25 SLES8 Base

Teak—Top Perspex Size

D RemW 37cmH 1Bcm £4 50 A
Standard Version £2 95 4

HOWLAND AND WEST—Full range n
stock

PLINTHS & Covers (Carriage and
Packing A—50p -

TURNTABLES

Garrard SP25 Mk Il £10 00
Garrard AP76 €19 00
Garrard 401 £25 95
Garrard SL958 £31 50
Garrard SL.728 £22 00
Garrard SL65B £12 95
Garrard 2025 TC with

Sonatone 9TAHCD £9 00
Gerrard Zero 100S 3% 00
Garrard Zero 100/A £37 00
8 SR MPBD 9 50"
B SR MPE0 TPD1 £19 00
B8 SR MPS0 TPD2 €17 00
BSR HTT0 £19 00
BSR HTTOP.C £28 00
Transcriplors Saturn £54 00
Transcriptors Hydraulic REF  £75 00

Transcriptors Hydraulic REF

" with 9in or 1010 Arm £87 S0
Transcriptors Sweep Arm 0975
Transcnpiors Stylus Brush £2 20
Transcriptors Stylus Scales 370
Goldring GL/85/P (with lid} £81 00
Goldring GL75 127 00
Goldring GL?S/P £34 00
Goldring GLA&P £22 50
Goldning GL72 £22 00
Goldring GL72P £28 50
Goldning GL Lid s 00
Goldring GL Phinth £7 00
Goldring G101/p-¢ 20 00
Goldnng G £20 00
Thorens TD150AB £37 00
Thorens TD150A £33 00
Thorens TX11 4 00
Thorens TD150 £27 00
Thorens TD125 Mk 11 £58 75
Thorens TD125A8 Mk I €92 0o
Thorens TX25 s 50
Pioneer PL12AC £34 95
Pioneer PL1SC %75
Pioneer PLA2S £62 50
Phihips GA202A (with Cart) 148 00
Philips GA212 POA
Philips GA308 (Less Cart) £ 00
Philips GA160 {with Cant) £3 00
Sansur Full range 1 stock
Sonab 7558 £53 00
Carnage and Packing 50p
HEADPHONES
Koss PRO 800 4AA £23 00
Koss PRO 4AA £20 25
Koss KO 7278 £12 00
Koss K6 £ 00
Koss K&LC £19 00
Koss K7/11 £7 00
Koss ESPE £33 00
Koss ESPS 49 00
Koss KOT47 £15 00
Amstrad HPSS5A £3 90
Amstrad HPS6A is 70
Amstrad HPSTA ® 0
AKAI ASE 9 £4 25
AKAI ASE 22 £7 25
AKAI ASE 20 £6 00
Rogers R brook £13 00
Pioneer beglJ)nces on
application Pioneer SE30A s 00
Rotel 800 £4 50
Ratel 700 £7 25
Sennhevser HO414 25
Whartedaie DD1 £a 35
Sansus Full range in stock
Stax SR3 £38 75
Tripletone TS5H1500 £11 00
Ctark ‘03 £19 00
Grosven £10 00
Philips LBE”O‘ 4 50
Eagie SE5 £2 25
Eagle SE30 €5 75
Eagle SEB0 112 50
Eagle SE100 £13 35
H/Wesl C15250 £4 25
H/West C15300 8 50
H/West C15500 £10 00
AKG K120 £4 50
AKG K80 €10 25
Carriage and Packing 15p
TAPE DECKS & RECORDERS
Aka: G. 296 00 DA
Akai xznooso 1208 00
Akay X1800SD e
Aka) X2000 £108
Akar 4000D % 250
Akas 172L £58 »
Akar GX2200 £164
Akai G.

GX2800
Ferrograph 702 704 P.W
Fe.rograph 722 724 PIW
Ferrograph 722/H P/w
Ferrograph 702/ H e
Ferrograph 702/4 Dulby Prw 1200
Ferrograph Dolby 702H P/wW 210
Ferrograph Dolby 7224 PIW £223
Ferrograph Dolby 722H P/W £233
Philips N4307 £4
Philips N4308 w
Philips N4404

2

H

H
3#88888888883;‘{388

@ ——u

1 Philips N4407 i se
Philips N4500 91 50 0
Philips N4418 £156 00 §
Philips N4450 £207 00 AD
Philips 4303 29 00 A
STANDARD SERIES (3%-T"21.p.0.)
Revox 1120/4 £190 00 AB
Revox 13024 €190 00 AD
Revox 1122/4 £220 00 AD
Revox 1322/4 1220 0C AD
Revox 1222/4 229 00 M

Revox High Speed Senes
{7%2-1% p 8 ) UK Conversicns
Revox {Slale Choce of
NAB 1EC Equalzalion)

Revox H1102'4 £229 00 AR
Revox H13024 £229 00 AB
Revox H1122/4 £250 00 AB
Revox H1322/4 £250 00 A
Revox 1222.4 £200 00 AD
Revox High S Series

(Tv2-15.p s ) Ex-Factory

Version

Deck only H1106 (NABEC) £250 00 AU

2-track only H1108 (1ECEQ) 1250 00 AB
Deck Plus 10 Watt Amps

H1126 (NABEQ) £278 00 A
2-track only M1128 (1EC EC) £278 00 AR
Sutcase Comptete H1226

(NABEQ) L2687 00 A8
2-track only H1228 (IEC EQ) tur ou Al
Revox Dotby DL1132/4

Carriage and Packing A—50p l—u

CASSETTE & 8- TRACK

DECKS/RECORDERS

Akar CR80 80 00 §
Akar CRBOD €05 50 0
Akar CS50 £33 00 8
Akai C5500 £78 00
Akar GXC40 082 25
Aka1 GX40D w7 5.
Phiipa EL3302 £15 00 &
Philips N2202 €7 75 4
Philips N2204 £22 75 &
Philips N2205 £32 50 &
Philips N2209 €38 50 &
Philips N2400 ©5175a
Philips N2401 £62 50 A
Philips N2405 £54 00 &
Philips N2506 €47 00 &
Phips N2000 10 50
Wharfedale DCS w? 25
Metrosound 448 £41 00 &
Metrosound $530 84 75 &
Carnage and Packing A—50p B —f!
CARTRIDGES

Audio Techmica ATE6 075
Audio Techmica AT5S £5 00
Amastrad 900C £3 45
Amstrad 900D 15 45
Amstrad 900EX % 70
ADC 10E Mk 4 £20 50
ADC 26 144 00
ADC 25 £83 00
Empire 1000ZE: X £53 00
Empire 999VE/X £37 00
Empire 999TE/ X 21 50
Empire 999SE/X 7 %
Empire 999€ X [k
Empire 908E X £10 25
Empre S0EE: X N
Ortofon SL1SE 23 o0
Ortofon M15E 125 00
Ortoton M15 £22 00
Ortofon MF15E £19 00
Ortofon MF15 £15 00
Ortofon 2 - 15k Transter £5 40
Sonalone §TAHCD €1 45
Goldring GAsQ €3 29
Goldrning G8OO £5 00
Goldring G800 E €7 00
Goldnng GBOOSE £14 25
Shure V15 Type 2 Impr £24 50
Shure M75ED £10 25
Shure M75EJ Type 2 085
Shure M756 £r 25
Shure M75G £7 85
Shure M55 E 5 85
Shure M4 E £e %0
Shure M4C 57 l 55
Shure M3D

AUDIOI SUPPLIES

10 7.30 p.m.

Barclaycard number. name and address and

expiry date. any item can be yours without

delay by telephone or letter.

C redit facilities available for Personal callers

all

(Open Mon.. Tues..
6 p.m. Sat 9to S p.m.). Late Night: Friday 9.30

Personal callers note: We are easy togettoby
public transport.

Weds.. Thurs 930 to

Send large stamped addressed envelope with
correspondence

(except orderst  and

enclose 15p for large comprehensive price

spending £50 or more. All goods are brand

new. and carry manufacturers’ guarantees.

For an extra charge:

necessary.

36 hour securicor
delivery (from when cheque is cleared).

list if required.

All prices are subject to change us and when

All mail order to Stamford Hill address

50 Stamford Hitl,

London N.16. Tel: 01-806 3611.

120 Nottinghili Gate, London W.11. Tel: 01-229 1437.

Tivoll Shopping Centre, 1536 Coventry Road. Yardley.

Birmingham.

NAME

I 12 London Road. North End, Portsmouth, Hants.
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B.D.2 Press Button Speed
Change Turntable

Now a new development on the well established Connoisseur BD2 _belt

drive turntable - press button speed change. This new development is

exciting news for the enthusiast and comes as part of an integrated )

turntable and pickup arm assembly which also features a special version of

the popular SAU2 arm. This is now fitted with a new lifting .device which

gives improved lowering characteristics, the headshell aIIOV\{mg f.or Iatergl
adjustment of the cartridge. The BD?2 is supplied as a chassis unit or spring mounted

on a wooden plinth with dust cover.

S.A.U.2 Pick-up Arm

Recognlsed as-one of today's most advanced
pick-up arms it features
@ Auto-bias Compensator
@ Hydraulic Lowering Device
@ Precision Balance
@ New Adjustable Head Shell.

K

The B.D,1. well known for its
superb performance and
quality two speed working
through a flexible belt drive
system is now available in kit
form. Constructiomn is
simplicity itself with no
soldering required. Now it's
so easy to own the best.

A.R.SUGDEN & CO.(ENGINEERS) LTD.

Market Street, BR'GHOUSE HD6 1DX. Telephone: Brighouss 2142. Telegrams & Cables: Connoisseur, Brighouse.

KONTAKT “Cold Spray 75"

For rapid and effective fault location
Non-toxic, non-inflammable, Cold
Spray 75 is a ‘chemically inert coolant
capable of producing temperatures
of down to —42 centrigrade. It can
also be used to prevent heat damage
during soldering processes, for the
rapid freezing of small articles for
biological and technical purposes and
the prompt location of hairline
cracks and other faults in temperature
dependent components.

Other Kontakt products:

o Kontakt 60 and Kontakt 61 for relay contact
cleaning; Plastic Spray 70, transparent pro-

’TO-N-_ il
Ta t HEW
o)
.ASTAL‘_}ADE", | tective lacquer; Insulating Spray 72; Kontakt

W WL, Spray Wash: Antistatic Spray 100,
Antistatic agent for plastics; Politur 80,

Polish and cleaner; Fluid 101, Dehydrating
Fluid.

Details from U.K. distributors:

Special Products Distributors Ltd.
81 Piccadilly, London, W.1. Tel. 01-629 9556

890

Are you alright
for Jacks? i@

Ask for Rendar Jack plugs and sockets at your local

stockist. They come in a wide variety of configurations, |
and in cases of difficulty can be ordered DIREC™ from #
the Rendar factory.

Standard, mini and sub-miniature sizes ... plugs in both 4
screened and unscreened versions . . . socket bodies in high melting
point thermoplastic . . . several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications

If you want to study all the facts and figures, all the ingenious con
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products

The cost of the catalogue is 25p, including P & P, and it's money very

well spent]
' RENDAR

Rendar Instruments Ltd., Victoria Road
Burgess Hill, Sussex.Tel. Burgess Hill 2642-4
| Cables: Rendar, Burgess Hill

Practical Electronics  November 1972



2HZ to 20MHZ SOLID STATE BEAM

SWITCH

Completely assembled P.C. Board, ready to use on
any standard commercial oscilloscope.
P & P 25p.

encased with attenuators and BNC connectors

X 3%in, £9-25 each.

£25 each.

20HZ to 200KHZ SINE WAVE
GENERATOR

in four ranges. Wein bridge oscillator, thermistor
stabilised, amplitude control, 3V peak to peak.
Completely assembled P.C. board, ready to use.
9 to I5V supply required. £4-85 each. P & P
25p.

Size 42in
Completely

TRANSISTOR INVERTOR
12V to I-5kVv 2 MA AC.
Size l4in x 24in x 4in.
ONLY £295 each. P & P
25p.

STABILISED POWER
UNIT
For BC 221 Frequency meter.

Slide-in and connect. ONLY
£3-75 each. P & P 75p.

MODERN INSTRUMENTS CASES

All aluminium construction, etched chassis with removable blue
vinyl cover.

Large case

Size 4}in wide, l{in high, 43in Size 8in wide, 3in high, 74in
deep with 2 position tilted deep. Price £1-87 each. P & P
hinged rest, 95p each. P & P 25p.

i5p.

The advertised Beam Switch, Square Wave Generator and Sine Wave
Generator will fit the smaller case.

Small case

LARGE RANGE OF
OSCILLOSCOPES
ALWAYS AVAILABLE
WRITE FOR LISTS

WOBBULATOR

For displaying response of 10-7MHZ (FM receiver L.F.'s) and 30-
40MHZ (TV LF. alignment). Requires 6:3V AC and any general
purpose oscilloscope. Instructions supplied. Completely assembled |

CHILTMEAD

P.C. Board, £9 each. P & P 25p.

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605/65916

Practical Electronics
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Come and listen
at the year's

most excting
exhibition

Join thousands of Hi-Fi enthusiasts in an
atmosphere that will set your ears tingling
with excitement. Whatever your taste —
classics, jazz or pop - there will be
something for you. The international giants
of the Hi-Fi industry will be there - showing
the latest specialist equipment: unit audio;
tape recorders, cassette, cartridge and
reel-to-reel; loudspeakers; AM/FM tuners,
receivers; amplifiers, radios; tapes and
discs. There will be continuous
demonstrations in over 65 special Audio
Studios - plus daily presentations, lectures
and discussions in the Hi-Fi Theatre. And
the Sunday Mirror is offering concession
rates of admission to its readers, plus
exciting competitions. Don’t miss this
great event.

THE 1972
INTERNATIONAL

AUDIO

FESTIUAL AND FAIR

Sponsored by the Sunday Mirror

oLYmPI4.......

Tuesday 24 October to
Saturday 28 October
Daily 10 a.m. to 9 p.m.
Admission 40p

YOU MUST HEAR

MIN'WISE aupiLECT| THE

YOUR No. |
PERSONAL TUTOR| .1

Bring PLEASURE to your CAREER or HOBBY
through Integrated LEARNING.

ORGANIZED TUITION in your own HOME at
your own SPEED—with the TUTOR OF YOUR
CHOICE will give you rapid UNDERSTANDING—
the key to SUCCESS.

ASSURE YOUR FUTURE in RADIO, TV or
ELECTRONICS.

WRITE NOW—RIGHT NOW TO
MINIWISE PRODUCTS
FREEPOST, BLETCHLEY, BUCKS

FOR FREE DETAILS OF THIS UNIQUE sensible
method just send us your name and address quoting
PE!ll, no one will call. Or include only 90p to own
a trial LESSON* on either a C90 cassette in Lib.
case or L.P. Tape (state which).

*Your money INSTANTLY REFUNDABLE if not 100% convinced that
this can be the turning point in your hobby or career.

THE NATURAL WAY TO LEARN

The most accurate
pocket size

CALCULATOR

in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send £4-50 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. PE43)
54 Dundonald Road, London SW19 3PH

SANWA MULTI TESTERS
2,0000/V £4.85 360 YTR 10,0000 /V
12,0000 /V £5-80 A303 TRD 20,000Q/V
U 20,0000 /V £8-35 N40I 200,000Q/V
Ri DING TAPE
S. 5in  600ft 50p 54in 900ft 65p
L.P. 5in  900fc 65p 5%in 1200ft 83p
D.P. 5in 12001t 92p 53in 1800ft £1.18
MAGNETIC CARTRIDGES
G800 Super E  £18-25 MS5-E
£6-95 G850 £4.95 M75-6 Slim
- M75-E)(2)
£6-95 M75-E(2)

7in 12001t 78p
7in 1800fc  98p
7in 2400fc £1-44

BCIl47 120p QC71
BDI112
BFY51
0OC26

P
47p BCI09 12p 0C28
R.S. COMPONENTS, TUNERS, AMPLIFIERS, DISCO, VERO BOAR

52p

S.A.E. for FREE leaflets. CATALOGUE 25p POST FREE
All prices POST FREE. Minimum order 50p.

MAIL ORDER ONLY FROM

CELECTRON-E
P.0. BOX No. |, LLANTWIT MAJOR, GLAMORGAN CFé 9YN
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ALMOST UNBELIEVABLE! Think o1 the year 1984 and i

what might be produced then—now get the fantastic ASTRAD | ) ’ I
17 and SEE for yourself that the incredible Russians have i §77/ 0O/ p ; DA

dane it all NOW! It's the radio perfectionist’s dream

come true! THIS ONE SUPERSEDES ALL EARLIER T”EFAB Lous\ /ng\ B n
OFF

MODELS! It will probably make your present radio seem “P\N“ ER

NERL 4ol WORL

like a “crystal set”! Complete with eptional battery eliminator B “\“m" \,OFNWLXq" R W’nE

for both battery and mains use! We're almost giving them away ‘svht‘-hc;%“‘— \‘S < ‘T"WSAME&FI';IN'ON

at only £20-75—a mere fraction of even today’s Russian miracle “‘,“\ M“'- s“\_\_ mﬂ‘ﬂlms POUR 1y fMISSIaMS

price! We challenge you to compare performance and value ‘S‘\“‘_‘“ \N\\.\. "CDRNEHSD! r"EﬁD‘MHy;
W\ :

wi at of £80 radios! *Tes days, we'll refund instantl “M“
if tyhou[haf'e nozoas(:unded! TElle:ant Yblack IL chrome :iani(s: B\E‘R\\t\é\“\‘]‘“““‘- ORMTﬁlB,INEIgAATD'boN&\

facia, set in fabulous Cabinet built case—constructed of "MAGIC EYE"tuning

2
fine Russian hardwood in beautiful Teak Venecer finish— \“\BBM RECEWER \ levelindicator
AR

prevents vibraticn, ensures purer & sweeter tone than ever!

Volume controlled from a whisper to a roar that would fill a hall! 5 A — !
Much wider band spread, for absolute “pin-point” station L D @ e 1Y
selection! Plus “"MAGIC EYE" tuning level indicator for A D U B

ultra perfect tuning sensitivity! Yes, the Russians have sur- [ ] " E§E§S§ f.

passed themselves. proving again their fantastic ability in the field of ¢ a1 ' §§§§§§$~\

electronics and brilliantly reflecting their advanced micro-circuitry SESESSSSSS |
techniques in the field of spaceship and satellite communications. RN | “ || ai(l | §§§§§§§§§§§ J |
Yes, EVERY WAVEBAND instantly at your fingertips including 2 DT 1Al i SESSE $§§§§$ Ll
Standard Long, Medium, Short and Ultra Short Waves ' . DF l *xCOMPARE S‘§§§§

to cover the four corners of the earth 24 hours a day in- Jf, l § 5 1TS PERFORMANC §$$§1 [
cluding all normal transmissions. VHF, AM, FM, MW, g | : . ISSS ‘
LW, USW, plus local & new stations not yet operational, A w’th £80 §§ A i

and messages from all over the world! Expensive TURRET RADIUS’ ~
TUNER side control waveband selection unit (as used on ex- ! \
pensive T.V.'s!). Every waveband clicks into position giving

incredible ease of station tuning! Genuine push-pull output! " 4

ON/OFF volume and separate Treble and Bass tone controlsfor utter Ty

perfection of reproduction and tone! Press-button dial illu-§. i .

mination! Take it anywhere—runs economically on standard 14 )

batteries (obtainable everywhere) or direct through battery

eliminator from 220/240v AC mains supply. Internal ferrite rod A RA R

aerial plus built-in "rotatable’ telescopic aerial extending to ATOR 410 0

39ins approx. It's also a fabulous CAR RADIO. Can also = - 34
be used through extension amplifier, tape recorder or public address system. SIZE l4ins x
104ins x 45ins overall approx. Magnificently designed, made to give years of perfect service. (U.K. service
facilities & spares available for years & years to come, if ever necessary!). With WRITTEN GUARANTEE
manual with simple operating instructions & circuit diagram. ONLY £20:75 (with mains/battery eliminatar
£1-48 extra). BOX, POST, ETC. S0p. *BUT WAIT, for only 55p extra you get the sensational
“COMPUTERISED"” WORLD TUNING GUIDE (it enables you to time, pinpoint & get transmissions
the whole world over—even a child can do it in a flash—it even lets you know when to tune into the
U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard ‘longlife’ batteries PLUS
ultra sensitive earphone for personal listening. (Sorry—We cannot change these new radios for
any earlier modei purchased.) HURRY! Send today or call at either store.

| ic .. PERSONAL PORTABL fabuloys

25 Qi1 PR CARRADIO St G
K WORLD | . Europe = ot

.’ffm RECEPTION : el

oA, AR RADIO, | Shecavse of

our crazy price,

contract stipu- VHF AM/FM
lates we must

NOT men- suEwn

0
/N YOOR O ositioniL 0L LEL g
TO01 (RS0 12y mu\\srw\\h::tﬂy‘.l)il = Blf

o= L d\eh\' - tion name! |
nhatleries: | Beaucitully and
i i RE I S OW made. 9x5X s -—E
[} 2% inches over-
£ s o CASSETT
f -to-
g sl Il TAPE RECORDER
L logical improve-
OF ment, 15 SEMI- & PLAYER
i COND ? C-
. =B A [J TORS: 9% Tran-
o “ sistors. 5 Diodes
and Stabiliser! WITH REMOTE
PR F U R CONTROL MICROPHONE
A YV E -
[] NANDS! Yes, | Shopertunities “thunder”” ahead with an offer that’s FANTASTIC (even
L] VHF model | by our standards!) We've snapped up 500 magnificent machines. Latest
with AM/FM sensation in the world of sound! First-class makers! Fabulous VHF, AM/
Long and FM Radio AND Cassette Tape Recorder & Player combined & it also
O O s Short wave- runs off standard batteries or mains. (Simply plug in the 220/240V. AC line

bands! Will | cord.) Recordand play back anything, anywhere! Even tape directfrom the
et stations | Radio as you listen! RECOMMENDED RETAIL PRICE GENUINELY
around the world, including Standard Long. Medium and Short Wave, also | £44! WE OFFER AT ALMOST HALF PRICE! Wonderful features:
Tocal and new stations not yet oparational!  Built-in internal ferrite aerial plus | % Press-button Keyboard Control Panel or latest MASTER SWITCH
S section 26in. swivel telescopic aerial. On/off/volume and tone controls. CONTROL! *x “MAGIC EYE"” Visual B'at(ery check/recording lavel
Clear Station Selector Dial. Waveband selector! Equally wonderful | indicator or built-in automatic Leveller! 4 Separate ON/OFF and
in CAR or HOME! TWO Tuning Dials for flat or upright use as illustrated. [ HI-LO volume controlst % Heavy duty built-in speaker! < Earphone
AUNS OFF12VOLT BATTERY! (AS A PORTABLE it runs onstandard | (for personal listening or “monitoring’) and extension speaker sockets!
bacteries) PLUG IN 12 VOLT ADAPTOR JACK PROVIDED and | * Be|m:>1t:‘ control m;fro&hon_e’!_ G*tlﬂuult-l‘r; swivel te!:;copu: ugh.nséfn
automatically cut out internal batteries, using car battery only! Don't you | aeria In_approx.): agnificently made case wi XAy LBl Ge
think 1c's miraculous? Span the Oceans and pi” in hundreds of transmissions | (DESIGNS VARY SLlGHTLY-)h Takes ;(:‘ngardh 30, 60, 90 or I_7'.O~mm'u(le
day and night. including short wave—even in car! BUT WAIT—simpty | Cassette Tapes obtainable cverywhere. chepamazinsRbuiicainfiy

remove Radio {rom car, "snap on'' optional carry handle AND YOU HAVE A circuit VHF,»AM/FM Radno gives you superb_ clarity of tone, -n»credn le station,
DE-LUXE PORTABLE, with additional upright tuning dial. WRITTEN seleccion. Unique rotating Station Selector Dial—get all local city and regional
GUARANTEE. Only £9 95 box post 45p. *Sprung all metal matching stations in every part of che country plus B.8.C. National, VHF. = Picks up dozens
detachable carry handle (as illus.) + batteries only 25p ex. if required. of foreign stations. Flbulouls in ZROL“O'r:Er!(I;‘;; chAIdaaayEt_'.ré(;Smorecfor a
Match with sets costing £35 or more. Test 7 days—refund if not delighted. CardRad iololCardCasscerclloavey d ety : o b, (s

8 A lete with simple instructions, remote control micrcphone with on/off
Order by post to Uxbridge Road address, or call at either store. Peiteh and microphone stand.. WITH WRITTEN GUARANTEE. Send

. . twdoy or call at either store. Test 7 days, refund f not delighted.
COMMERCIAL TRAVELLERS NOTE: Merchandising office at Holborn Store. ! BONUS OFFER; Batteries and Cassette Tape 15p extra if eagineal

S H 0 P EHTU N ITI ES LTD Dept. PE/22, 164 UXBRIDGE RD. (facing Shepherds Bush Green),

LONDON WI28A@. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m) BOTH STORES OPEN FROM MONDAY TO
SATURDAY FROM 9 A M. UNTIL 6 P.M.
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[R][T}{vi[c] THE

THE FABULOUSLY SUCCESSFUL
VISGOUNT fil AUDIO £52complete

14 4+ 14 watts r.m.s. 40Hz to 40kHz + 3dB. Total distortion at 10 watts PRICES: SYSTEM |

X Viscount 111 R 101 amplifier £22:00 +90p p&p
at lkHz —0-19%. ) 2 x Duo Type || speakers £14-00+£2 p&p
This is real value for money! We have designed 2 systems and the heart of them Garrard 5P25 Mk. |11 with

all is the Viscount Ill amplifier. A unit of great eye appeal with teak finished cabinet.,  MAG. cartridge plinth and )
5 . . H A . " cover £23-00+£1-50 p&p
FET's (Field effect transistors) are incorporated on the input stages, just like top

priced units. FET's give you more of the signal you want and almost none of the Total £59-00
hiss you don’t. Both units have output sockets for headphones and tape recorder. Available complete for only €52
Filters and tone controls give a wide range of bass and treble adjustment.’ £350p & p
For both systems we have chosen the famous Garrard SP25 Mk. |11 deck — —
i i i i PRICES: SYSTEM 2
which comes complete with simulated teak pll.nth and dust cover. A A e £22/00450p p&p
The exclusive Duo loudspeaker systems are incomparable for quality within their 2 X Duo Type ||l speakers £32:00+£3 p&p
. 3 . . » . Garrard SP25 Mk. |11 with
price range. Large speakers in extremely substantial cabinets. There’s a choice of KRG carcridge plinth and
the Duo I i’s for the smaller room or the big Duo I11's for real bass response. cover £23-00+ £1-50 p&p
SPEAKERS h Total £77-00
Duo Type 11 Size approx. |7in. = 10}in. - 6%in. Drive unit I3in. ¢ 8in. with parasitic tweeter. ; —
Max power 10 watts, ohms. Simulated Teak cabinet. Available complete for £69 + £4p & p

£14 pair + £3p & p

Duo Type 111 Size approx. 23in. » [ 14in. X 94in. Drive unit [34in. < 8}in. with H.F. speaker.
Max power 20 watts at 3 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet.
£32 pair + £3 p & p.

SPECIFICATION RI0I

|4 watts per channel into 3 to 4 ohms (suitable 3-15 ohms). Total distortion @ 10W @
I1kHz 0 1%, P.U.I. (for ceramic cartridges) 150mV into 3 Meg. P.U.2. (for magnetic cartridges)
4mV @ IkHz into 47K equalised within +1dB R.I.LA.A. Radio 150mV into 220K. (Sensi-
tivities given at full power.) Tape out facilities: headphone sogket, power out 250mW
per channel. Tone controls and filter characteristics. Bass: +12dB to — |7dB @ 60MHz.
Bass filter: 6dB per octave cut. Treble control: treble +12dB to —12dB @ 15kHz.
Treble filter: 12dB per octave. Signal-to-noise ratio: (all controls at max) ~P.U.l.and
radio —65dB, P.U.2 —58dB. Cross talk better than —35dB on all inputs. Overload
characteristics better than 26dB onallinputs. Size approx. 133in. x 9in. x 3%in

Send S.A.E. for fully illustrated brochure.

12 MONTH'S WRITTEN GUARANTEE.

-ONLY FROM US

Viscount 1]

Sokd State Srereo Amphfier

[ TREBLE

BASS
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u s The whole system is complete including superb cabinets in simulated teak—just simply screw

! together the components and you save pounds!
| A £ Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC turntable com-
plete with stereo ceramic cartridge, teak simulated plinth and tinted acrylic cover. Plus
the big 13in. x 8in. EMI Twin-cone speakers ready for mounting in their elegant cabinets,

which simply need screwing and glueing together. All glue and screws supplied.

Easy to follow step-by-step instructions guide you quickly and effortlessly to taking the
wraps off truly realistic stereo sound.

£25 complete plus £2:80 p. & p. Diamond Stylus £1:25 extra.

Power output: 4 watts per channel into 8 ohms. Inputs: 120 mV (for ceramic cartridges).
Stereo headphones with adaptor £4-00.

UNISOUND MODULES ONLY £695 Py
If you prefer, you can buy the three modules—pre-amplifier [ -
power supply/dual power amplifier, and control panel—by

4 themselves for only £6-95. P. & P. 50p exzra. .

.~ No soldering, just simply screw together with screwdriver
supplied. Their overall specification is the same as shown for the R
complete Unisound console, using the high efficient 1.C. mono-
lithic power chips to ensure very low distortion at all power

> =
levels, correct operation in all ambient temperatures, full power m
over the audio spectrum.

#
A‘NATURAL ONLY FROM |r][THVv||c
THE TOURIST PB CAR RADIO KIT If you can solder on printed circuit

Apart from thhe Outpn:it Strfe'-WhiCh is an integrated circuit, the onl)_'rother electronic button car radio kit. It’s simple—
components that need =oldering are some capacitors, resistors, etc. The kit includes a H -

pre-built RF tuner unit, and fully modulised IF stages which are pre-aligned before lust f':)llo-w the st_ep
despatch. As well as electronic components, this kit also contains 2 diamond-spun bY' step instructions.
aluminium knobs, elegant matching front panel, dial, washers, screws and wire.

The Tourist PB is sutable for 12 volt working on both negative and positive earth
vehicles. It covers the full medium and long wave bands. Four push-buttons for medium
wave, one for long wave. [t is permeability tuned and sturdily constructed. Outputisa
full 2-5 watts into an & ohm speaker. But the Tourist PB will operate into any loud-
speaker ffom 8to |15 ohms. Power consumption is less than | amp.

The Tourist PBcan be mounted inany standard size dash panel and it has an illuminated
tuning scale for easy reading at night. Chassis size is: 7in wide, 2in. high and 4}§in.
deep (excluding front panel, etc.).

% Circuit diagram and zomprehensive instructions 50p, free with parts.

% Fully retractable lockable car aerial £1-25 post paid.

PRICE ONLY £7 - p & p 50p

8 ohm speaker with baffle and fixing strips £1 .50 + 25p p & p, post free if
brought with the kit.

. RELIANT MK.IV

e e Q‘/" 5t % 5 Electronically Mixed Inputs. % 3 Individual Mixing
; } -‘—'—*’{", @ @/i ~ s~ %1l Controls. % Separate bass and treble controls common

NS D0k - to all 5 inputs. % Mixer employing F.E.T. (Field Effect

A Transistor). % Solid State Circuitry. % Attractive
Styling. % Sides finished in solid teak.

INPUTS: |. Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable

for a wide range of medium output equipment (Gram., Tuner, Monitor, Organ, etc.). All 250mV sensitivity.

CONTROLS: 3 Volume controls. Bass contro! range: 13dB @ 60Hz. Treble control range: + 12dB @
15KHz. Separate ON/OFF Switch. Neon indicator. POWER OUTPUT - 12 Watts

R.M.S. into 3 to 4 ohms speaker. SIGNAL NOISE: Better than —60dB on inputs £1 o‘ 5 o
3, 4and 5 & —50dB on | & 2. SUPPLY:—220-250 A.C. Mains. SIZE:12}in.

6éin.  3}in. plus p & p 60p

VISIT OUR SHOWROOM

Radio and TV Components (Acton) Ltd.

2ID High St., Acton, London W3 6NG
I v 323 Edgware Road, London, W.2

Mail orders to Acton - Terms C.W.O. - All enquiries S.A.E.

Goods not dispatched outsige U.K.
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TRANSFORMERS

MAINS ISOLATING SERIES
Primary’ 100-150 Yolts Secondary 240 Volts Centre
d (120Y) and Earth Shielded
ALSO AVAlLASLE WITH [15/120V SEC. WINDING

Ref. VYA Weight Size cm. P &P
No. (Wotts) Ib oz p
07 20 |

WITH 3 in 1 AC/DC POWER SUPPLY SYSTEM
L/ MAINSTBATTERY plus BUILT-IN BATTERY BOOSTER

OUR PRICE £1 0-50
+40p P. & P.

THIS NEW 1972 RADIO. Nu less than
3 VHF BANDS. licks up Aircraft Trans-
missions, Pop Pirates, Taxis, Ambulances, Local
Radio, Continental and all BBC., VHF Stations plus
fascinating Public Service Transmissions we are not allowed to
mention! Even TV sound in certain areas. PLUS A SPECIAL
WEATHERBAND. Frequency ranges: MW340-1600k Hz, FMS88-108MHz,

w
®—

coocoAmN

°$~__
wWOoONU»mN oL
[P
R RO OIS
—®-OnONVO
XX KX X X X X
L~
AO=NNANN -
O DWW T
CWONOON O~

AUTO SER} T ISOLATED)
Weight . Auto Taps

(Wanx) b oz Airband 108-145 MHz, VHI" 145 MHz, semiconductors 12 tran-
20 5.210-240 INUICATOR siators, 11 diodes and thermistors. Automatic frequeney control.31in

1 -210-240 . telescopic aerial. Ruus off maink a.c 250\ or off 4 U2 hatteries, or
-200-220-240 . ‘ uxe te-chargeable nickel alkali cell.  Finished in atrong leather grained case with

carrying handle. Approx. xize [03inX63in  37in. Written guarantee. Special
magnetic ear-piece for peraonal listening. dry bnlteneu free. HURRY' Limited
quantity only from Marktyme.

: epiorort o, £28'95

TOTALLY ENCLOSED 115V AUTO TRANSFORMERS PRICE

115V 500 Wate totally enclosed auto transformer, complete wiih +50p P. & P. I

mains lead and two | ISV outlet sockets, £7-87, P & P 67p.

Also available a 20 Wart version. £1:67. P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)

PRIMARY 200-250 VOLTS 12 AND/OR 24 YOLT RANGe

Size cm. Secandary Windings P&F

£
4 0-12V at 0-25A x2 005

*

NW-Xo@Ny

Tune into the world with this amazing
communications recelver. A truly exceptional
unit in periorimance ahd looks- leatherette
with Stainless steel trim. Looks good any-
where. {'se either as a portable
with standand batteries or plug it
directly into 220-240V «domestic
maing  supply. 14 transistors:
Y diodes: 1 thennistor. Internal
ferrite rod antenna plus telescopic
aerial. Reparate tonc, volume and
tuning cottrols with push-button
selectors for the 8 WAVEBANDS.
Complete with Hi-Fi earphone for
personal  listening. Frequency
0

wovomoox—
ADU A O VOW
DVOALOOR A
—OONN A AW

|
14
16
~20
21-

~
ES

MAP & TIME
ZONE DIAL

. 76< 57> 4
s I o 83. 5i- 5
1 I 0 70~ 64 57
2 14 e
3 12 2> 76 6 ranges: Long wave 150-350 kHz
8 44" 8BRS Medium 353-1605 kHz. Marine 1645 Milz.
B 9 8 4R B Short Wave 12-24 Wilz. FM/VHF 88-108
10 1113 121 114-102 MHz,  Ajreraft 108 Miz. PUBLIC
SERVICE BANDS 135-174 MHz. Iully
15 1612 1335129 121 guaranteed
30 34 0 170145 125 0-12V at 30A x2 b ¥.B. Th - - 2 2
XN.B. The Ministry of Poat & Telecomomunications has pointed out that « licence
30 YVOLT RANGE (not generally arvailable to the public) is rejuired for reception of transmiszions

=
N
o
a
3

by Fire Brigade. Aircraft. Shipping, elc.

(Dept. PE6), 372 EDGWARE ROAD
LONDON, W.2. Tel. 0§-723 0094
Callers welcome Mon. to Sat. 9 a.m.-6 p.m.

Secondary Taps
0-12-15-20-24-30V

Amps. Weight
o

1 AN

Py
AD——

s TESL (ELECTRONICS)

£88

83
70
89
02
02
210
21
40
40

©—000mNOW
NUOOOWVO AN
x %

NOD®BONNO AN
X % %

Soanaswn—o
00600600%
Mo~ AW =T
LiZal

=

R I\{,Ve:gh( Size cm. Secondary Taps 37 TAL D
oz
(3] 11l 70x 70 0-19-25-33-40-50V GARTH ROAD N ON
{8 g Ig Ig% gg . a0 : MAIL ORDER ONLY
30 & 0 102x102 e : THE ONLY “SPEC” OF DIFFERENCE IS THE LOWER
R et
9'8 |g 9 133%133 : BRAND NEW FULLY GUARANTEED
l 19 1 Sxllax :
° L Y VOLT RANGE RESISTORS
Weight e oo T T o Full range of ISKRA carbon film resistors. All 5% (except
"I o v values over 4:7MQ2)- ~high stability—very low noise-—E|2 values.
0-24-30-40-48-60V %) W, W ip; IW 2p.
. . POTENTIOMETERS

- i Carbon track 5K(2 to 2ZM() log or linear.
- ! . Single tip; Dual gang (stereo) 38p; Single D.P. switch 23p.

PO WnwN
NODMOAO AN

Soawn—o

Ve 000000W
s

23 2
SLIDER POTENTIOMETERS

Overall length 86-6mm. Fixing centres 80mm.
Single 10K, 25K, 50K, 100K, 35p each.

2 134 Dual gang dual values as above, 50p each.
3§ ERT ERIE R & B R A p et e Koeblicgabore; J0pleachy
6 9 02 2 i .
: £ i i clude rectifiers ;;g 2; TRANSISTORS
All ratings are contmuous Sundard construction: open with solder ACI25 12p AFl 14 l4p BCI147 95p
tags and wax impregnation. Enclosed styles to order. ACI26 12p AFL1S I4p BCi48 95p
FULL SPEC, TRANSISTORS ACI27 Ilp AFI16 l4p BC 149 9-5p
B8C107/108/109 9-0p each | 2N 3055 68p each | AD 161/162 60p pair ACI28 Itp AF117 14p 2N2218A 13p
254+ 7 +mica and bushes| + mica and bushes ACI32 12p BCL07 Tp 2N2222 13p
o e s B o ACIB7  l4p BCIO8  Tp IN2222A 13p
Minimum order 10 500+ 40p ACI88 14p BCI09 Tp 2N3014 13p
pieces this range. 1000+ 40p A
AVOMETERS - MAINS KEYNECTOR 257" o0 "% 1 000 4
ELECTROSIL RESISTORS Discounts 0%  20%  40%
*CARRIAGE VIA BRS Wholesale enquiries welcome
’ % DIODES
BARRIE electronics o
e ec ZENER-—400mW 59, 3:3V to 30V, I2p each 709C, 25p each
- SIGNAL-—OA90, 4p; OAS9I, 4p 723, Slpeach
11 MOSCOW ROAD. QUEENSWAY RECTIFIER—IN4001, 4p; IN4004, 7p 741C, 30p each
LONDON W2 4AH Tel: 01-229 6681/2 Terms: C.W.0O. please. P. & P. please add |0p for orders below £2.
Discount 73% for orders above £10.
NEAREST TUBE STATIONS: BAYSWATER, QUEENSWAY Full Cataloéu/g on request. S.A.E.appreciated.
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FROM ADCOLA

4T THE BEST IN SOLDERING KITS

Styrene packed with see-through top

4

Contents ‘

BOX OF SOLDER

TWO SPARE BITS
HINTS ON SOLDERING
686 SOLDERING STAND
646 INVADER SOLDERING TOOL

F‘ Y Built to world
safety standards

The Adcola Invader Soldering Kit comes
to you in a presentation pack !

The ‘READY TO USE KIT’ offers maximum
* versatility of a 23 watt soldering

instrument. only £3.gg

6
THE FABULOUS 's-oﬁ?m

/ INVADERS | INSTRUMENT X

SOLDERING INSTRUMENTS STAND

The number one accepted
soldering instrument used
by the professional in
industry. 1S NOW ON

OFFER TO YOU. -t
e P
L706 19watts £1-96 s / 2 =
L646 23watts £2:12 | g Pre fluxed solder
L1076 27 waus £2-18 The perfect instrument ‘READY TO USE’
No heat sink required. Stock voltages Sl (e oty AInvEeer prci%uateAciNS?( SB|ZSEIS aat
110v., 220v. and 230/250v. f1n £0-41and£116 4
PLEASE SEND ME THE FOLLOWING ITEMS INVADER SOLDERING KIT
1076 'INVADER’
NAME & ADDRESS 646 'INVADER'

706 'INVADER'

686 SOLDERING STATION
"2 kg SOLDER REEL
SMALL SOLDER REEL
Postage & packing add 10p.free over £2

» 2 ADCOLA PRODUCTS LTD.ADCOLA HOUSE
GAUDEN ROAD LONDON, SW4 6LH
& U TELEPHONE. 01-622- 0291/3

Enclosing P/0 and cheque
PE
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TANGENTIAL HEATER

Silently driven by a shaded pole
Mycalex motor. Compact, powerfnl
and quiet running with aluminlun:
immpeller (outlet 5§ = 1}). Mains
voltage. PLUB matching heater unit
with spiral element. May be switched
for 500 or 1,000 watts. PRICE ONLY P. & P. 40p

SYNCHRONOUS
AUTO-RESET
PROGESS
TIMER

By LONDEX LIMITED

Type IMP Mk. 2. Brand New and Boxed. Thexe well
known tinmers are already in world-wide use and are
perfect for Industrial Electronic Timing. Research and
for all machine control timing prohlema. Repetitive
accuracy better than 0-5% of fuli scale setting. Two or
more can be interconnected to give control of a series
0t processes. 230/250v. 50Hz, also

avallable 60Hz. 15 minutes ful OUR PRICE
scale, 15 seca. per division. Drh en ONLY

by self-starting syne. motor. Con-

tact rating 5 amp at 250v. a.c. In-
corpaorates solenoid operated clutch
Also, lever actuated micro switches.
Norinal price probably in excess of
£18. Complete with multi-pin con-
nector as Wustrated.

ELEGTRO-TEGH) LTD

SEEN THIS ?

This is the only way way we could illustrate this
fabuious item.

the 1amous American fibre-
N 0 R PI. Ex glasy copper-ciad laminate.
Finest quality with Woven
(llass base of Epoxy-resin. Excellent mech. and elec.,
conductive properties. Heat Resistant. Ideal for
P.Cs., ete. THIS I8 A S8PECIAL PURCHASE AND
ONLY AVAILABLE VVHILL BTOCKS LAST.
Sizes: 12° x 127: 247 x 12°: 24" x 247 FULL
SHEET 43" x 37" (11 sq. ft.). Single sided copper
with ticknesses of 1/54", 3/4s", 1/14” 3/32". alzo Double
gided /32", V16", 332"
PRICE ONLY £1 per 8q. tt. £8 per tull sheet.
& P. 250 up to 4 gq. ft.
Over 4 sq. {t. (cut sizes only) Post FREE. Full sheets
post by rail G.B. only £1 one or more sheets.

MICRO-LITES

Wonderful engineering—miero minia
ture incandescent lamp small enough
to pass through the eye of a needle!
1,000’s of uses. Will operate from
the output of a transistor
Rating: 1:5v, 10-15ma. Size
4-4 x 1-4mm. dia. Leads
22mm. These fantastic

per doz.

E {3

Free p. & p.

expectancy of 1,000 hir
NEW AND UNUSED

OUR PRICE

Postal or carriage charges are for Great Britain only,
We welcome orders !rom established companies.
educational depts., etc. All orders under £2-50, cash
with order please.

l

FURTHER BULK PURCHASE

SILVANA i
MAGNETIC SWITCH !

NOW COMPLETE WITH REFERENCE
MAGNET! A magnificently activated switch
Vacuum sealed in a glass envelope. Silver \
contacts normally closed, rated 3 amp at

120v. 1} amp at 240v. 8ize (approx.) 17/(4" lonug

" dia Ideal for Burglar Alarms, S8ecurity syatems.

£2 ete.. and wherever non-mechanical
all

gwitehing is required. New Lower
PROGRAMMER TIMER
B \

|

Price. Only £2-10 for 12, £8 tor 50
or £15 for 100 complete with magnel .

WELL

A hank of 15 micro-switches are each independently
operated by 13 pairs of cama which in turn are individu-
ally adjustable to give switching perlods of zero tu
12 meconds with infinitely variable combinations. A
mains synchronous motor drives the cam ahaft at 1 rev.
per 12 seconds (5 R.P.M.). Designed originally for
vending machlnes at a cost of £15-00
plus. Many applications where con
tinuous sequence progranmes are
required. such as lighting effects etc
New in original makers cartons. First
clasa value at £5-75 plus 25p P. & P.

5 EDGWARE ROAD, LONDON W2. Tel. 01-262 22

Vary the strength
of your lighting witha

W HITGH

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt  £3-20. Kit Form £2:70

300 Watt- £2:70. Kit Form £2:20
All plus 10p post and packing.
Please send C.W.O. to:

DEXTER & COMPANY

1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883

As supplied to H.M. Government Departments

898

N-T-E-R-L-0-C-K-I-N-G
PlASTIc STORAGE DRAWERS
—

Newest, neatest
system ever
devised for storing small

parts and components :

resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparenc plastic drawers have label slots/
removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !

SINGLE UNITS (ID) (5ins - 2}ins
2lins). £1-35 DOZEN.
DOUBLE UNITS (2D) (Sins ~ 4}ins

2}ins) £2.25 DOZEN.
TREBLE (3D) £2-35 for 8.

DOUBLE TREBLE 2drawers, inone outer
case (6D2), £3-65 for 8, EXTRA LARGE
SIZE (6D1) £3-30 for 8.

PLUS QUANTITY DISCOUNTS!
Orders £5 and over DEDUCT 50‘, in the £
Orders £10 and over DEDUCT 7% in the £
Ordgrs £20 and over DEDUCT IO"O inthe £
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £5. Orders £5 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID
(Dept. PE11) 124 Cricklewood
Broadway, London, N.W.2
Tel. 01-450 4844

LM

TONE TESTER

The Tone Tester is a solid-state dual
impedance continuity tester with tone
injection.

Applications: Wiring. Cable installation.
Production line testing. Damage free
testing of solid-state assemblies.

Power supply: integral 1-5vbattery.
Continuity test: impedance-low 010
chms high 0-50k ohms.

Tone injection: 1-4 Vp—p up to 300 ohms
D.C. loop. Tone injection on HTD only.

HTD dual impedance with tone injection
£5-80. HTL low impedance only £4-84.
HTH high impedance only £4-96.

Highams Electronic Communications Ltd
Dept £ 58-60 Redchurch St London E2
1972
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2IPREPAK

COMPLETE TELEPHONES
B  EX. G.P.O. NORMAL
HOUSEHOLD TYPE

¥  ONLY 95p

OUR YERY POPULAR 3p TRANSISTORS
TYPE A’ PNP Silicon alioy, TO-5 can.

TYPE ""B" PNP Silicon, plastic encapsulation,
TYPE "E'' PNP Germanium AF or RF

TYPE "F"" NPN Silicon plastic encapsulation.

CATALOGUE
F R FOR

TRANSISTORS,

. 4 # RECTIFIERS,
D
POST A PACKING 35p EACH FULLY TESTED AND MARKED n:'?g(;ighsn
TELEPHONE DIALS SEMICONDUCTORS CIRCUITS,
ACI07 015 ocizo 3 i
Standard  Post  Office  type. - LISTS
Guarantesd in working ordar. Ag:%g g:; | 88;0:) g‘g
128 0153 | OC201 023
ONLY so’ :€I76 0-20 | 2N1302-3 015
POST & PACKING I5p :%Y;J sg §::§&; gg
8ci4 010 | INisisrer o4 RELAYS FOR
MMIESTEDIMHDICUARANTEE 9IRS BCI54 0-20 | 2N4416FET 0.35 VARIOUS TYPES £1
B2 4 graoto g;l\;s,OSgn B;ueArues. sop BClO0Y 0:10 P. & P, 2Bp
Lre) (19 CAN/G BRSO 21l BCios 0-10 | Power
B79 4 IINO%%)Z’I%;'i Rec. dilode_s, SOP gg:os 8:3 5.82"0.i't°r. o
d amp. plastic 69 3 .
B8I | Reed Switches, mixed types gq BF194 015 | 0C23 025 INTEGRATED CIRCUITS
large and small 50p :g" g}g 8815 8-% c i-12 13-25 26-50
™ R § B B . locked Flip Flop, BMC931 20p §8p 16p
8%% 200 qu::{di{(;,acp:z::’;ds b?'ife'ﬁ;’r‘u 50p Bsy2s B || 9=k o% £x. 2dinpur Buffer BMC932 120 115 10p
sbd b H i t Exp: r, BM P
HA 250 Mixed Resiscors. Aporox. g BSY27 013 OC3% 037 Fiex. Inverter, BMC934 15 11p 10p
quantity counted by weight BSY28 0-13 | ADI149 0-33 Hex. inverter, BMC935 12p 1ip 10p
H7 40 Wirewound Resistors. Mixed 50 SY29 013 | AUYIO 075 Hex. Inverter, BMC936 12p Hp 10p
types and values P BSY95A 010 | 25034 025 Hex. Inverter, BMC937 12p llp 10p
He 4 BY127 Sil. Recs. - OC4| 0-15 | 2N3055 0-40 Decade Counter, BMC938 25p 23p 2p
1000 PIV | amp. plastic 50p OC44 0-13 | Div. by 16 Counter, BMC939  15p 23p 2lp
H OCP71 Light Sensitive QC45 0:10 | Diodes Hex. Inverter, BMC940 12p ilp 10p
2 e Trag s SOP [eTer]] 0-10 | AAY42 0-10 Hex. Inverter, BMC94| I12p ilp t0p
OR’Iran - oc72 0-10 { OA95 007 Type D Flip Flop, BMC942 20p 18p 16p
H28 20 OC200/1/2/3 PNP Silicon 50 [elel 1] 013 | oa79 0-07 Ex. 2/4-input Power, BMC944 2p lip 10p
uncoded TO-5 can >0p gcelo 013 | e B Clocked Fiip Flop, BMC945  20p 18p 18P
H30 20 | Wt Zener Dicdesy  50p 8&8s 0.13 | OA95 0.07 B e Fion, SMCo48 200 180 160
o OCI140 0-13 | IN9I4 0.06 Quad invercer, BMC949 12p 1ip 0p

H1s 100 Mixed Diodes, Germ. Gold sop

bonded, etc. Marked and Pulsed Trig. Binary, BMC950 20p 18p 16p

Monostable Multivib.. BMC951 25p 23p 2ip

Unmarked
. Dual J/K Fiip Flop, BMC953 20p 18p 16p
H18 30 Short jead Transistors, Dual J/K Flip Flep, BMC955 20p 18p 16p
NPN Silicon Planar types sop POWER TRANSISTOR Dual J/K Flip Flop, BMC956 20p 1Bp 16p

PRICE BREAKTHROUGH!

Plastic Cased Silicon Power Transistors of
latest design, 40 wates and 90 watts.

Quad. 2-input Power, BMC958 12p 1ip 10p
2/4-input Gate, BMC961 12p 1ip 10p
3/3-input NAND Gate, BMC962 11p 10p 9p
3/3-input NAND Gate. BMC963 t2p |tp 10p

50 £1-40 £1:36

H9 Integrated circuits 6 gates ;
10 BMC 962, 4flipflops BMC 945 sop

UNMARKED UNTESTED PACKS

Bi 50 Germanium Transistors 50 PNP and NPN types. Alltypes available Audio Amp. 3-watts, i
PNP, AF and RF P at' the most sl‘;:ueringl; Il'ow pnc;s SL403D
B66 |BO Germanium Diodes ~ of all ume. All are fully cested, Linear Op. Amp, 709C 25p 20p.13p
150 Min. xla;s type SOP marked and guaranteed! Decade Counter. SM7490 65p 60p S5p

B8l Trans. manufacturers’ re-
200 Trans men i PP, S0P
Sil. and Germ.
Bo4 Silicon Diodes DO-7 glass
100 S (o Sai00, Oa0r S0P

LOW COST DUAL IN LINE I.C.
SOCKETS

14 pin type at 15p each | Now new low
16 pin type at 16p each | profile type.

PAKS of matched pairs:

B86 §0 Sil. Diodes sub. min. MP40 40W + 40W  50p 48p 46
5 ‘SN"'T‘ and LNP"’\"‘;_LP;S ,sof MP90 90W 4+ S0W 60 s8p Sep
B88  §( Sil. Trans. , : BOOKS
equiv. to OC200/1 SOp We have a large selection of Raference and

2N706A, BSY95A, etc.
H6 250mW. Zener Djodes
40 DO-7 Min. Glass Type 50p
Hi5 30 Top Hat Siticon Rectifiers,
30 750mA. Mixed volts SOP

Tachnical Books in stock. .

These are just two of our popular lines:

B.P.J Transistor Equivalents and
Substitutes; - 40p

This includes many thousands of British

A CROSS HATCH GENERATOR
FOR £3.5021¢

YES, a complete kit of parts including Printed

-r O Circuit Board. A fou ositi itch gi U.S.A., European and C.V. squivalents.

His Fn):zg:l;r:dntce{:wﬁta:( B’“a SOp X-hatch, Dots, Vertic';lpor' .:l:n’x::\(t:al Ig':‘v:ss The liiffa Radio Valve & Transiscor
supplied ! tntegrated Circuit design for easy construction Data Book 9th Edition; 75p

T < and reliability. Thisisaprojectin the September Characteristics of 3,000 valvas and tubes,

4,500 Transistors, Diodes, Rectifierr and
Integrated Circuits. o
Send for lists of these English publications.

amp. Sili Recti- oy q e
Hi 20 f";:r’:,pm?;(‘;?:‘oslgd ectl SOP edition of Practical Television.
H20 20 BYI126/7 Type Silicon Recui-

20 fiers | amp. plastic. Mixed SOP

_ volts -

H4 Power Transistors, PNP,

15 o NP Sicon TOS3 50
Car

This complete kit of parts costs
£3-50, post paid.

A MUST for Colour T.V. Alignment.

" 152 P N R G g
Please send me the FREE Bi-Pre-Pak Catalogue.

Our famous Pl Pak is still
leading in value for money.

Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and 2 host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
_Idenliﬁ:nion Chart supplied to give some
information on the Transistors.

Please ask for Pak P.I. Only 30p.
10p P & P on this Pak,

MAKE A REV COUNTER
FOR YOUR CAR

The 'TACHO BLOCK'. This
encapsulated block witl turn any
0-1mA meter into a linear and
accurate rev. counter for any

&5 Gt eta] el (G MINIMUM ORDER 50p. CASH WITH ORDER g
PLEASE. Add 10p post and packing per order. l
OVERSEAS ADD EXTRA FOR POSTAGE ”

£1 each _r L

- ! o DEPT, &, 222-224 WEST ROAD, WESTCLIFF-ON-SEA; ESSEX
M ol il  TELEPHONE: SOUTHEND (0702) 46344
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SPECIAL OFFER
Garrard P25 Mk. (i

Goldring G800 £|775

Teak plinth and nnted cover.
All leads supplied
Please add €125 for P. & P.

TURNTABLES
Please add 75p post & packing

Garrard SP25 Mk. ill £10.25
Garrard AP76 £17-75
Garrard 5L65B £12.65
Garrard 1025T + cart. £5-97
Garrard 2025TC, Sonotone

9TAHC cart. £8.75
Garrard 401 £26.00
Garrard Zero 100 (Auto) £38-75
Garrard Zero 100 (Single} £36-55

BSR MP&0 £9.65

Goldring GL72 £12.00
Goldring GL72/P £28.75%
Goldring GL75 £29-50
Goldring GL75/P £35.7%
Goldring GL85/P £55.50
Goldring 101/P.C. £22.00
Leak Delta £34.00
Wharfedale Linton + cart.  £27-25
Thorens TD125 £57-50
Thorens TDI125AB £92.00
Thorens TD 150 Mk. (I £17.50
Thorens TDI50A Mk. Il £33.50

AMPLIFIERS

Please add 75p post & packing

Amstrad 8000 Mk. Il
Amstrad 1C2000 £27-50
Amstrad Integra 4000
Armstrong 521 (Teak cased) £43.95
Alpha Highgate 212 £24-95
Alpha Highgate FA300

Alpha Highgate FA400 £34.50
Leak Delta 30 £47.65
Leak Delta 70 £56.50
Metrosound ST20E £24:45
Metrosound ST60 £45-95
Pioneer SAS00 £92.00

Pioneer SA1000 £94-00

Rogers R/brook }Chassis) £35-00
Rogers R/brook {Cased) £37.00
Rogers Ribourne (Chassis)  £41.95
Rogers R/bourne (Cased) £47.50
Rotel RA210 £14-50
Rote! RAJIO £33.00
Rotel RA610 £49.95
Scaneltra HTS8 29-

£29.75

Z30/PZ5 £14-95

Z30/PZ6 £17.00
Z50/PZ8/

Trans £21-25

Sinclair AFU (Filter Unit) £4-40

Sinclair 605 £18-50

Sinclair PRO60 2
Sinclair PR0O60 2
Sinclair PRO60 2

Sinclair 2000 Mk. 11 £11.50
Sinclair 3000 Mk. i1 £29:25
Whar{edale Linton £37-50
Goodmans Max Amp £37-95
Eagle TSA 49 £14.95
Eagle TSAI51 £34.50
Teleton SAQ 206B £20.50.
Teleton SAQ 307 £22-50

All prices correct
at time of going
to press E. & O. E.

ALL BRAND NEW

in manufacturer’'s s

GUARANTEED
TUNERS

Please add 75p post & packmg
Amstrad Multiplex 3000 £27
Armstrong 523 ()9-50
Armstrong 524 £30-93
Rogers Rlbrook FET4

(Chassis}) £31-00
Rogers R/brook FET4

(Cased) £35.00
Rogers R/bourne FET4

(Chassis) £43.00
Rogers R/bourne FET4

(Cased) £48-00
Sinclair PRO60 (Module) £16.50
Sinclair 2000/3000 Tuner £31.93

Philips RH690 £33-00
Leak Delta FM (Cased) £34.73
Leak Delta AM/FM (Cased) £64.50

TUNER/AMPLIFIERS

Please add 7Sp post & packing
Armstrong 525 (Teak cased) £67.95
Armstrong 526 AM/FM

(Teak cased) £77.75
Leak Delta £124.78
Philips RH781 £30-00
Philips RH702 £82-50
Teleton 2100 £19-95
Goodmans One Ten £99:50
Rogers Ravensbrook

(Teak cased) £78.50
Rogers R/brook (Chassis £72-78
Scaneltra 515 AM/FM £102-50
Scaneltra 3030 FMG £110-50
Scaneltra 1515 FM £74-50

SPEAKERS
Please add £125 for post &

packing Price per pair
Amstrad 138 £15.95
Wharfedale Denton 2 £18-30
Wharfedale Linton 2 £33.90
Wharfedale Meiton 2 £47:25
Wharfedale Dovedale 3 £39.50
Celestion Ditton 120 £37-45

Celestion Ditton |5 (52-00
Celestion Ditton 25 £87.
Celestion County (new prod.) £55 95

Goodmans Double Maxim 8-25
Goodmans Mezzo 3 (“-95
Goodmans Magister £74-00
Sinclair Q16 £12-50
CARTRIDGES

Please add 10p post & packm(
Goldring GB50

Goldring G800 (5<75
Goldring GBOOE £8-50
Goldring G800 Super E £14.35
Shure M3D £3.8%
Shure M44E £5.63
Shure M55E £5.85
Shure M75E Type 2 £10-35
Sonotone STAHC £1.75

£320%

Plus 35p P. & P.
Finished in teak veneer with tinted
dust cover. (Fully assembled). For
Garrard _ SP25;  2025TC; 3000,
AT60; 2000; 2500; 3500; 5100:
1025; SLGSB; Also  for BSR,

3.
For AP76; AP75; SL72B; SL75;
SL95B*. £4.20 Pplus 35p P. & P.

Also finished in walnut to match
Japanese equipment—at no extra.

AU

ARENU

ept.(PEI5)174 Pentonvillie Road,
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

tiford, Essex.

London, N1. Telephone 01-278 1

Tet: 01-550 1086.

Open Monday to Saturday 9.30 a.m. to
6 p.m. LATE NIGHT FRIDAY 7 p.m.

MAIL ORDERS: Micaey Graior:Back Drats- Giro or Cash oy Fograrared

PHOTOELECTRIC KIT

CONTENTS. < .. (,]\an Boards, Chen

als, Etching Manval, Infia-Red Photo-

transistor, Latching Rela nles, Resistors, Lain Control, Terminal
Block, Elegant (ase, Screws, ete. In fact everything vou neel to buitl a Steady-Light
Photo-Switch/Counter/ Bulgldl Alartn, cte. (Praject No. 1) which ean be wooditiend for

mosdulated-light opers ation

PHOTOELECTRIC KIT

Postage and Pack, 15p (UK )
PHOTOELECTRIC Connnonwealth

BURGLAR AL aRM
(INVISIBLE BEAM TYRE))

SURFACE MAIL 25p
ATR MAIL £1-40
Australia, New Zealand,

S, Africa, Canada and U.8.A,
Also Essential Data Circuits
and Plans for Building

i 10 Advanced Designs
INYISIBLE BEAM OPTICAL KIT
Everything needed (except plywooid) for building: | Invisible- Bean Projector and |
Photocell Receiver (as illustrated). Suitable for all Phatoelectric Burglar Alarmis,
Counters, Door Openers, etc.
CONTENTS: 2 ienses, 2 mirrors, 2 45-degree wooden blocks. Jufra-ted tilter, pro-
jector lamp holder, buikding plans, cte. Frice £1-25.  Postage and Pack. 10p (U.K.),

Commonwealth: Surface Mail 20p; Air Mail 501,

LONG RANGE INYISIBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standard hit. Large: Lenses, Filter, ete.
Price £1-85. Postage and Iack. 15p (U K.). Cammonwealth: Surface Mail 20p. Air
Mail £1:15.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steasdy-light I'hoto-Switeh, Bwiglar Alariu, Door
Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra-Red 8ensitive Phototransistor, 3 Transistors, Chassis, Plastic Case,
Resistors, Berews, cte. Full Bize Flans, Instructions, Data Sheet 10 Advanced Photo.
electric Designs’’.

Price £1.25, Postage and Pack. 10p (U.K.). Commonwealth 20p: Airroail 50

JUNIOR OPTICAL KIT
CONTENTS: 2 Lenses, Infra-red Filter, Lamphalder, Bracket, Mans, ete. h\el)(hmg

{except plywood) to build | miniature invisible heau pru]eﬂnr and phnwccll receiver
for use with Junior Photoelectric Kit.
Price 75p. Post and Pack. 10p (U.K.). Connuonwealth. Surface Muil 20p: Air Mail 30,

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

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

for fast,easy
reliable soldering

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

IDEAL FOR HOME | EASY-TO-USE
CONSTRUCTORS | DISPENSERS /|

Size 5

{Savhit) 18swg,

18p (illustrated)

Size 1A

(60/40 alloy)

18swg. 18p
Size 1 cartons all at 25p each | Size 15 ::-_:-_‘:.f'_'-’-_
in 40/60, 60/40, (60/40 alloy) Ncad

22swg. 22p

ER AND CUTTER

Model 3A. Strips insulation
from cable or flex without

. nicking wire.4 different

‘> settings, 4&6BAspanner ends,
round cuttlng edges Price 32p.

/ Iso available,
/VE”/. de luxe Mode! 8. Price 58p.

From Electrical and Hardware Shops. If unobtainable, write to:
Multicore Solders Ltd.. Hemel Hempstead, Herts.

or Savhit alloys in 7 gauges.

BIB WIRE STRIP

Mail. CALLERS: Please note tnat cheques can only be accepted together
with cheque cards-(not Barclay Card).

November 1972
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Practical Electronics

FOR
RAPID
SERVICE

TRANSFORMERS

all with 0-250 Volt primaries

Miniature

MM6 6V, 500mA + 6V, 500mA

MMI2 12V, 250mA + 12V, 250mA

MM20 20V, I150mA + 20V, I50mA
£1:29 plus 13p p. & p.

L.T.

LTI16:3V. | 'SA—75p plus 18p p. & p.
LT26-3V, 3A—80p plus 26p p. & p.
LT3 12V, |'5A—80p plus 26p p. & p.
LT4 12V, 3A—£1:31 plus 30p

p. & p.
LTS 9-0-9v, 0-SA—T75p plus 2ip
p. & p.
LT6 12-0-12V, |A—95p plus 26p
p. & p.
LT7 30-0-30V, tA—£1-87 plus 30p

p. &p.
Multl-tapp
MT30/2 0-12-15-20-24-30V, 2A—
£1.95 plus 30p p. & p.
MT60/1  0-5- 7.0 30-40-60V, {A—
£1-97 plus 30p p. & p
MT60/2 0-5-20-30-40-60V, 2A—
£2-90 plus 34p p. & p.
Charger
CT/0l |IA—£1 plus 26p p. & p.
CT/02 2A—£1:25 plus 30p p-

&p
CT/03 4A—£1-50 plus 30p p. & p.
Secondaries—0-5-11-17V.

SEMICONDUCTORS, etc.
Zeners—400mW, I15p; 1:5W, 22ip
L.D.R.—ORPI2, 56p

S.C.R.—400 P.I.V., 3-0A, 5Tp

Bndge rectifier—40 P.I.V., [|:5A,

Bn%ze rectifier—200 P.I.V., 2:0A,

Transistor sockets—ép

D.LL. I.C2 sockets—I14 pin. 210p;
16 p

lNJOOI—SOPIV 1-0A, 6p

IN4002—100 PI.V., I-0A, 7p

IN4003—200 P.1.V., | -0A, 8p

1N 4004—400 P.L.V., 1-0A, 9p

IN4005—600 P.I.V., 1:0A, I12p

ALUMINIUM BOXES
with lids and screws
L. W. D.Pricep. &p
S5fin 2%in l4in 38p |ISp
4in  4in lkin
4in 23in l¥in
5fin 4in  lfin
4in  24in 2in
3in 2in lin
6in  4in  2in
Zin  5in 2fin
8in  6in Jin
10in  7in 26p
. These sizes fit
standard
veroboards

EQUIPMENT CASES

with sloping front panel
wW. D Price p.&p.
S53in  24in
73in 34in
93in  44in  TSp

Plain  aluminium.

Stove - enamelled

silver-grey ham-

mer finished, 20p

extra.

CONSOLE CASES
in plain aluminium, ideal for mixers,
|nstrumen(s etc.
Typew A B C D Price p. & p.
ininin
342 3 £1.42  30p
3;2 3 £1.58  30p
32 3 £1.72 30p
Id |

-

VEROBOARD
o1

Size matrix
% 3in

A

0-15
matrix

[}
Pins—either size; packetof 36 I8p

ELECTROLYTICS

32-32.F

500uF 50-50uF 350V

MINIATU RE ELECTROLYTICS
1.F ATuF
4T7uF
68uF
100F
220uF
3304F
A70.F
1,000uF
1/500uF

CASSETTE OWNERS'!

For Philips and similar cassette recorders.
PUI2 Power unit for connection to
12V 4 or — E car electrical
systems, giving 74V, stabilised
- £3.25
Ul4 As above but switched for
. 6V, 74V or 9V output. ES Io
75 Mains power supply, output .
B | £1-95

All units are complete with cable and plug.

VARIABLE POWER SUPPLY
Input: 240V, a.c.
£4-20

OQutput: Switched 3, 45, 6, 75,
9, 12 volts d.c. at S00mA

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment
PP6 Input 240V a.c. Qutput 6V d.c.
PP9 Input 240V a.c. Qutput 3V d.c.
Price £1-50 plus |2pp. & p

NEW NEW
ILLUSTRATED
1972-73
CATALOGUE

Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, I15p
Single. D.P. switch, 14p
Tandem, less switch,
S5k, 10kQ. 25kﬂ SOkH
SOOkﬂ IMq, 2M

100k Q, 250kQ,

SLIDER CONTROLS, 87Tmm.
complete with knobs.

Single, 44p; Tandem. 55p. 10kQ, 25k,
50k, 100kQ), log. or lin.

RESISTORS

Carbon
All 5%, high-stability, E12 values W, Ip;
LW, I{p; W, 4p; 2W, 6p

Wire-wound

SW, 10p; 10V, I2p

LOUDSPEAKERS

7in < 4in, 30—£1-12, 80 —£1.12,
15Q-—£1-40.

Bin Sin, 30—£1.85 80 —£1.77,
150 —£1-70.

10in 6in, 3020—£2-32, 80 —£2-32,
150—£€2'32,

Bin round, 30 —£2.10, B2 —£2.65,
150—£2-10

Adastra"Hi-Ten",IOin,IOW,EorISn—(J-M).

Please add 20p p. & p. to all speakers.

BONDED ACRYLIC FIBRE

B.A.F. wadding, !Bin wide, lin thick. The
ideal lining for speaker enclosures. 25p per
yard.
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DEPTFORD BROADWAY, LONDON,

PLUGS
Car aerial
Co-axial
D.I.N. 2 pin (speaker)
3pin

.4 pin

-5 pin, 180

.5 pin, 240

.6 pin
Jack 23mm unscreened
Jack, 2fmm screened
Jack, 3fmm unscreened
Jack, 3¥mm screened
Jack, $in unscreened
Jack, tin screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Phono, ficted 4 ft lead
Woander, red or black
Banana 4mm, red or black

LINE SOCKETS
Car aerial

Co-axial

D.LN. 2 pin (speaker)
D.ILN. 3 pin

D.LN. S pin, 180
D.I.N_5 pin, 240
Jack, 3ftmm

Jnck, 2in screened
Jack, stereo, screened
Pheno, plated metal

GARLAND BROS. LTD

SE8 ¢aN

SOCKETS

Car aerial

Co-axial, surface
Co-axial, flush

D.LN. 2 pin (speaker)

in, 240
Jack, 2ymm
Jack, 3fmm
Jack, }in unswitched
Jack, {in switched
Jack, stereo, switched
Phono single
Phono, 2 on a strip
Phono, 3 on a strip
Phono, 4 on a strip
Wander single, red or bilack 5p
Wander, twin strip P
Banana 4mm red, or black 6p

CAPACITORS

2:2pF
3-3pF
5pF
10pF
10pF
1SpF
15pF
18pF

0:0022u:F 1,000V

MAIL ORDERS:

charge shown against them,
the charge is |2p for any selection,
goods are ordered the charge is I2p plusany p. & p
shown. (Qverseas extra.)

0-0027.F Sim ISp
0-003uF
0 0033uF
0 0033u.F
0-0033uF
0-0036uF
0 0047uF
0-0047uF
0-0047uF
0-0047uF
0-00SuF
0-005uF
00068 F
0-0068..F
0-0068uF
0 00824F
0-0082:F
00luF
001 uF

0 47ufF

0-47uF

0-47uF g
t-OuF 250v

Note:
S/M =silver mica 1% tol.
P.S. =polystyrene 23% tol.
MDC—a.c. rating =300V
M.F.=Mullard min. foif
Cer. =ceramic.

Some items have a post and packing

Where p. & p. is not shown

When both classes of
p. charges

Telephone 01-692 4412
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BSR LATEST SUPERSLIM
STEREO & MONO

Plays 127, 10" or 7” records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
guarantee. AC 200'250v.
Bize 13} 11}in.

Above motor board 31in.
below motor board 23in.

with STEREO and MoNO XTAL £8-75 post 25p.

MONO-COMPATIBLE
Plays all records £7°75 pont 25p.

RCS DE-LUXE 3 WATT AMPLIFIER. Ready made,
tested. Printed circuit. 3 watts output, Tone and volume
Complete with output valve and rectifier, two
d high perlormnnce loudspeaker. Double wound
ated mains transformer. A.C. mains 200/250V.
Relponle 50-12,000 cps. Sensitivity 300mV. £4 Polt

GARRARD DISCO DECK
£'0 Post Free

4 speeds. Plays all
sizes of records. 4
pole beavy duty
motor.  9in. steel
turntable. Plug in
head complete with
stereo/mono ca.tridge. Adjustable stylus pressure. Auto-
stop. Brown and Cream finish. AC mains 110/240v.
Base plate size 12in  8in. Operating area 14in. 12jin.
Above motor board 3in., below motor board 2in.

Ideal for Home Hi-Fi or Discotheque.

GARRARD AUT AUTOCHANGERS with Sonotone Cutndze:

Btereo Diamond and Mono Sapphire., Model 1025 £10.
Model 3500 Stereo and Mono Autochanger £14. Post 25p.

BSR JUNIOR
SINGLE PLAYER

Heavy duty 4-speed motor with
sepn_]rslte pick-up arm Aftted
LP/78 turnover mono .
cartridge £4 50
BI-FI PICK UP CARTRIDGES. Diamond LP Stereo,
Stereo/Mono 8TA £2-50; GP94 £2-50; GP93 £2.

8apphire Mono GP91 £1-50; Powerpoint LP/78 80p.

GARRARD DECCADEC SP25
Mk. Il RECORD PLAYER

Single piay Stereo
Mono Deram
transcription
head and arm.
Four speeds.
104in. turntable.

R.C.S. STABILISED POWER PACK KITS

All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectiflers and Double Wound Mains Transformer
input 200/240V a.c. Output volugel available 8 or 8 or 12

or 15 or 18 or 20V d.c. at 100mA or less

PLEASE STATE VOLTAGE BEQUIRED £2 Post

Details S.A.E. Size3. 1! 1in.

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

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

E.M.I. I13L x 8in.
SPEAKER SALE !

o o ©o £4+25

And crossover,

watt. State 3 or 8 or

15 ohm, As illustrated. Post 26p
With flared tweeter cone and ceramic

magnet. 10 watt. £2. 25

Bass res. 45-60 cps.
Flux 10,000 gauss.

Battery 9-12v. oall T. line 200- 300v25D .C. og;r;:lon Size State 3 or 8 or 15 ohm. Post 25p
1 “ 1", Response 25 c.p.s. to 25 Kc/s, gain. I
For use with valve or transistor equipment. Post 16 10 - 9in. Post
Full instructions supplied. Details S.A.E. 90P 10p TEA K CABI N ET Fluted Front ‘ 25p
NEW TUBULAR ELECTROLYTICS CAN T GOODMANS 6in. HI-FI WOOFER
2/350V . 14p; 250/25V l4p 50+50/350V 35p 8 ohm, 10 watt. Large cenmlc magne(
4/350V 14p 500/25V . 20p | 60--100/350V 58p  Special Cambric conc surround
8/450V 14p | 100025V 35p | 32+432/250V.. 18p  Frequency responge 30-12, 000
16/450V 15p | 1000/50V 47p 32+ 32/450V 33p cps. Ideal P.A. Columns.
32/450V 20p | 8-+8/450V  18p g ¥ Hi-Fi Enclosure Systems, etc.
350 + 50,325V 50p
25/25V . 10p | 8416/450V 20p
50/50V 10p ‘ 18-+18/450V 25p | 32 +32 +32/350V 43p \

100/25V.. 1op | 32+ 32/350V 25p

LOW VOLTAGE ELECTROLYTICS.
1, 24,5, 8,18, 25, 30, 50, 100, 200mF 15V 10p.
500mF 12V 15p; 95V 20p; 50V 30p.
1000mF 12V 17p; 25V 35p, 50V 47)). 100V 70p.
2000mF 8V 25p; 25V 42p;
2500mF 50V 62p; 3000mF 25V 47p, 50V
5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85[1. 50V 95p.

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

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

500V-0 001 to 0 05 4p; 01 5p; 0-25 811. 047 25p.

SILVER MICA. Close tolerance 1°,. 2:2-500pF sp. 560-

2,200pF 10p 2, 100- ,800pF 20p; 6, BOODF-O 01, mld 30p each.
NG. +0-0" 205pF+178pF 85p; Slow motion

dnve 366pF+365pF with 25pF +25pF, 50p; 500pF slow

motion, standard 45p; small 3-gang 500 pF £1-60.

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

100+ 50+ 50°350V48p

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

Values up to 100pF. p ench
Section Couplers lupplled FREE with two or more gangs.

NEON PANEL INDICATORS 250V AC/DC Amber 20p.
RESISTORS. t w., } w., 1 w., 20", 1p; 2 w. 5p. 100 to 10M.
HIGH STABILITY. ; w. 2"0 10 ohms to 1 meg., 10p.
Ditto 5°,. Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
100bms to 100K 10peach; 2! wait, 1 ohm to 8-2 ohms 10p.

MAINS TRANSFORMERS %)'>%
250-0-250 80 mA. 83 v, 4amp. ..... ......... £1:50

250-0-250 B0 mA. 8.3v.3.53.6.3v.1a, or 5v.2a.£250
350-0-350 80 mA.8.3v.3.53.83v.1a,0r5v.23a. £3
300-0-300 v. 120 mA., 83 v.4a. C.T.; 6.3v. 2a. £3:25
MINIATURE 200 v. 20mA 83v.1la. 2')(2‘)(2"1 75p

MIDGET 220 v. 45 mA., 6. 3v.2 a 2] x 2! x2in. 90p
MINI-MAINS 20v. 100mA., 1y w13~ 12 50p
HEATER TRANS. 6.3 v 3a AR . 80p
Ditto tapped sec. 1.4 v 5,6.3v. ' amp 95p

GENERAL PURPOSE LOW VOLTAGE Tlpped oulputs
at 2 amp., 3,4,5,6,8.9,10,12,15,18,24 and 30 v. £2-25
1lamp., 6, 8, 10, 12. 18, 18, 20, 24, 30 386, 40, 48, 60, £2-25
2amp.. 6, 8, 10, 12, 18, 18, 20, 24, 30, 36. 40, 48, 60,
5 amp., 6,8,10,12, 186, 18 20 24, 30 36, 40, 48.60 £8-75
3 amp. 5, 8'and 13V £

5amp. 5, 8and 13V ... .. £1-.20
3amp. 3. 5. 8, 10, 13 and 5-( £1.30
51mp35810131nd505V -50

L £1
AUTO TRANSFORMERS. 113v to 230v or 230v to 115v.
150w. £2-25; 500w. £6-25; 750w. £10; 1000w. £14.
CHARGER TRANSFORMERS. Input 200/250v.
for 8 or 12v., 1} amp. £1-50; 2 amp. £1-80; 4 amp. £2-50
FULL WAVE BRIDGE CHARGER RECTIFI IERS:
8 or 12v, outpuis. 1! amp. 40p; 2 amp. 55p; 4 amp. 85p.
LUCAS 2DS500 Bridge 70v. 5 amp £1.

Anti-rumble filter.

Bias compensation.

Laboratory motor.

SPECIAL £ I 8 50 Flost

PRICE

METAL PLINTH AND PLASTIC COVER

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

Most will play with cover in position. °

Latest Design. Covered in black

leatherette. Antimagnetic.

12f¢ 14}  7§in. high. Post 25p

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

COAXIAL PLUG 6p, PANEL SOCKETS Gp LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 2:
BALANCED TWINK RIBBON FEEDER 300 ohms. 5p yd
JACK SOCKET Std. open-circuit 14p, closed circuit 23p:
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3-5mm Chrome l4p. DIN
SOCKETS Chassis 3-pin 10p: 5-pin 10p. DIN SOCKETS Lead
3-pin 18p: 5-pin 15p. DIN PLUGS 3-pin 18p: 5-pin 25p.
VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2!in. sides
6 x 4in. 45p; 8 x Bin. 53p; 10 x 7in. 85p; 12 x 8in. 85p;
14x9in. 90p: 16 x 6in. 80p; 12 x 3in. 50p; 16 10in. £1.
ALUMINIUM PANELS 18 s.w.¢, 6 x 41 8 x 8in. 15p;
14  3in. 18p; 10 x 7ip. 18p; 12 0p; 12 x 8in. 28p;
18 x 8in. 28p; 14 x 9in. 34p; 12x12m. AOp, 16 .10mn., 50p

RADIO BOOKS (Post Paid)

Handbook of transistor equivalents ..... e 45p
Radio valve guide, Book 1, 2, 3, 4, 5 (each) 30p
Master colour code folder . ........... ... 13p
Boys' book of crystal sets and simple circuits . 20p
Universal gram motor speed indicator 10p
High fidelity loudspeaker enclosures . 42p
Practical Stereo handbook .. . 22p
Trangistor superhet receivers - 42p
Coil design and construction manual . . 30p
Radio, TV and electronics data book . 26p
Transistor circuits manual, No. 4 ..... 20p
Practical transistor audio amplifier Book 1. 22p

Transistor subminiature receivers
Manual of transistor audio amplifiers Book 2
Resistor colour code disc calculator . ...

Engineers’ reference tables ... .
TV iault finding .................
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MAINS ISOLATING TRANSFORMER

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

watts. Imulated terminals. Varnish impregnated. Fuily

enclosed in stee) case with fixing feet. £|0 Carriage
50p

Famous make, BARGAIN[OFFER
WEYRAD P50 — TRANSISTOR COILS

RAZW Ferrite Aerial... 72p Spare Cores .... . 3p
Osc. P50/1AC....... .3ap Driver Trans. LFD’M ..58p
LF. P50/2CC 470 kcs ..38p Printed Circuit, PCAl .58p
3ed LF, P50/3CC. . . 38p J.B. Tuning Gang . .85p

P51/1 or P51/2 | .38p Weynd Booklet. . ’ 10p

P50/3V dsplopPTl ... . ... 8p

Mullard Ferrite Rod 8 x sin. 20p G X Yin, 20p.

VOLUME CONTROLS | 800t Coax 4o su.
BRITISH AERIALITE

Long spindles. Midget Size
5 K. ohms to 2 Meg. LOG or i | AERAXIAL-AIR SPACED
LIN, L/s 15p. D.P, 25p, ' 40 yd. £1-40; 80 yd. £2.
S8TEREQ L/8 55p. D.P. 75p. FRINGE LOW LOSS 'OD
Edge 5K. 8.P. Transistor 25p. ' Ideal 625 and colour

liinck DIAMETER WAVECHANGE SWITCHES. 25p.
2p. 2-wny, or 2 p. B-WAy. or 3 p. 4-way 25p each.
1p.l 2.w r 4 p. 2-way, or 4 p. 3-way 25p
TOGGLE SWITCHES 8p. ldp, dp. 18p; dp. dt 23p.

7 ELAC CONE TWEETER

The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Bize 3} x
3! > 2in, deep. Rating 10 watt. 3 obm or

15 ohm models. £ 1.90 pogt 10p

GOODMANS
8 in WOOFER

8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
resonance 35 cps. Frequency
response 30-8,000 cps. 4 50

SPECIAL OFFER! 80 ohm. 2lln 21in, 35 ohm, 2in.; 8 in.
25 obm, 2:in. dia.; 3in. dia.; G 4in; 8 Sin. " EACH
15 ohm, 3 ia., 6 - 4in: 7° 4in;
3 ohm, Ziin, 3in, Sin dia. .
LOUDSPEAKERS P.M. 3 OHMS. 7 4in. £1-25; 81in. £1-50;
8x 5in. £1-60; 8 x 2in. 21-50; 8in. £1-75; 10 x Bin. £1-80,
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in. dia. 4 watt; 10in. dia. 5 watt; 12 in. dia. 8 watt,

3 or 8 or 15 ohm models £2-20 each. Post 15p.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-18Kc/s, 10W 8 ohm or 15 ohm £1-50.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 ohm £3.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 95p.

TWO-WAY CROSSOVER NETWORK 3,000 /s

‘With variable tweeter attenuator giving accurate l}igh/lgw
frequency balance. Mounted on panel 5lin. x din. with
control knob, tweeter and woofer Ieldlandmpu¢£ ' .90 Post
terminals. Suitable for 3 to 8 ohm impedance. 10p

VALVE QUTPUT TRANS. 25p. MIKE TRANS, 50:1 25p.
5 WATT MULTI RATIO, 3, 8 and 15 ohms 80p.

HEAVY DUTY PUSH-PULL OUTPUT TRANSFORMEBS
50 watt .. .. £9-50 100 watt £12-50

STEREO/MONO HEADPHONES

Model 6000 with new type slider
volume controls. Stereo/Mono
switch. 8 ohms. £10.

High Quality with tweeters and
volume controls, 8 ohm. £7.
Budget Model. 8 ohm. £3-25,
Stereo Stethoscope 8 ohm £1.98.
HEADPHONE JUNCTION BOX
with switch £1.50.

ACOS H.R. 1000 ohms. 53p,
Mono Stethoscope 8 ohms. 53p,
EAR PIECES. Crystal 25p.
Magnetic 8 ohms. 13p.

Magnetic 250 ohms. 23p.

BRITISH MADE STEREO
MULTIPLEX DECODER

Brand New. 7 transistors plus integrated
circuit. Fibre glass printed circuit board.
Size 2! x 8. x lin. Pre-aligned. Com-
plete with stereo beacon indicator. 12V
d.c. operation., 400mV output for 100V
input. Full instructions for any FM Tuner
Some technical experience 50
essential.

DIPOLE LOFT AERIAL £1-50.

CABLE 4p yard.

AM—FM/VHF TUNING GANG

Super quality small size 1} x 1}
1lin., plus spindle 1} x lin. 365 +
385 pF with 25 + 25 pF. British
Il: i made. Geared slow motion drive
‘L 8:1. Plastic dust cover. 6BA tapped
front fixing. Castaluminium frame.

f% sop Post free

HI-FI STOCKISTS.

RETURN OF POST DESPATCH.

HINIMUM POST AND PACKING I5p.

RADIO COMPONENT

Radio Books & Component Lists 5p.

Written guarantee with all orders,

Practical Electronics  November 1972



E M WOOFER AND
. slsa TWEETERKIT

£5.75 POST

Comprising  flne example ol a Woofer
107 x84in, with a massive Ceramic
Magnet, 440z, Ganss 13,000 lines,
Aluminium Cone centre to improve
middle and top response, Also the E M.I.
Tweeter 3iin, square has a special
lightweight psper cone and magnet flox

10,000 lines. With Crossover condenser.
Impedance 8tandard 8 ohms
Maximam power 12 watts

Usetul Response 35 to 18,000 cps

Bass Resonance 45 cps

SUITABLE ENCLOSURE 20x 13X %in, £9 Pos
MODERN TEAK DESIGN 25p

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

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bsass resonance
g§ ;gm t8 18hm1 impedance.
in. 10 watts, 10in. 12 d

watls music power. £3 75

TEAK Hi-FI SPEAKER CABINETS
Fluted Wood Fronts

MODEL “A”. 20 x 13 x 8in.
For12in. dia. or £ Post
10in. speaker. 25p
MODEL .‘B”. 16 x 10 x 8in,
For 13 x 8in. or £ Post
8in. speaker 25p
MODEL “C”. 18 x 8 x 6in.
For 10 x 8in. or £ Post
6in. speaker, 26p
LOUDSPEAKER CABINET
WADDING 18in. wide, 15p ft
BARGAIN AM TUNER.
Medium Wave.

T istor § het .
F:::i.te' aerrill?lpﬂervoelt. £4 50

BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical

highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and tuner with separate
controls into single output.
8 volt. battery

ra|

ope - -
S8TEREO VERSION OF ABOVE £4-50.
BARGAIN FM TUNER

BAKER 12in MAJOR £9

b [ 30-14.500 c.p.s.. 12in.
?&é *?%; doubie cone, woofer and
YN e tweeter come together
¢ with a BAKER ceramic

magnet assembly having
a flux density of 14,000
gatss and a total flux of
145,000 Maxwells. Bass
resonance 40 ¢.p.s, Rated
20 watts. State 3 or 8 or
15 ohm. Post Free.

Module kit, 30-17,000 c.p.s.
with tweeter,  crossover,

bafle and £| |50

instructions.

BAKER
"BIG-SOUND"
SPEAKERS

Robustly constructed to stand up to
long periods of electronic power.
As uzed by leading groups.

Useful response 30-13,000 cps.
Bass Resonance 55 cps.

GROUP 25"
12in, 25 watt
3,80r 15 ohms.
Post Free
GROUP ¢35
12in. 36 watt
3,8 or 15 ohms.
Post Free
GROUP 50"
15in. 50 watt
3, 8 or 15 ohma.
Post Free

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 inputs speech and
music. Mixing facilities
Response 10-30,000 cps. Matches
all loudspeakers. A.C. 200/250V.

Separate Treble and Bass controls.
Guaranteed. Details §.A.E.

88-108 Mec/s 8ix Tran-
sistor. 9 volt. Prirted
circoit, Calibrated slide

dial tuning,
£12-50

Walnut Clbmet

Size 7 x 5 x 4in.

BARGAIN FM TUNER .

a3 above less cabinet £8 85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built, with volume control.

8 volit battery operated.

£3-50

THE “INSTANT” BULK TAPE

ERASER & HEAD DEMAGNETISER.

Suitable lor cassettes, and all

sizes of tape reels. A.C. maing 200/250V.

Leaflet 8.A.E. £2.3 Post
15p

WAFER

Nt HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and
drying lpplicluonl in the home, garage, greenhouse,
factory {avasilable in manufacturing qnantities). Approx.
size 107 x 8! x kin. Operating voltage 200/250V. a.c.
250 watts approx. Printed circuit element enclosed in
asbestos fitted with wires. y flexible
providing sate Black heat. British-made for use m photo-
copiers and print drying.

Ideal for home handymen and experimenters. Suitable
for Heating Pads, Food Warmers, Convector Heaters, etc.
Must be clamped between two sheets of metal, etc.. to
make efficient clothes dryers, towel rails—ides] for airing
copboards. Ideal for anti-frost device for the garage—
prevenung frozen radiators or acting as oil sump heater.
Use in the greenhouse for seedraising and plant protection.
Invaluable aid for bird houses, incubators, etc., etc, Can
be used in series or parallel.

ONLY 40p EACH (FOUR FOR £1°50)

ALL POST PAID —Discounts for quantity.

CALLERS ONLY: DE-LUXE 100 WATT AMPLIFIER
CHASSIS. 7 Valve version, 4 inputs, 10 wide range £55
controls. Limited number!

Q MAX CHASSIS CUTTERS

A die, punch and Allen Screw

+in. Round. 68p | iiin. Round 98p  Key “B” for
%in. Round 756p |lin. Round  98p| above . 8p
Key “T" for 1 Lin. Round 98p|2in. Round £2-05
above .. . 5p I:in. Round 98p| 24, in. Round £2-30
tin. Round 83p |1 %in. Round £1.05( Key “C” for
in. Round 83p 1.,7..|n Round £1-C5 ahnve 12p
: 83p |1lin. Round £1.05| 22in. Round £4.10
Efm. Round  88p |1 : in. Round £1-10| 2}in. Round £5-25
R S Ltin. Round £1-19| din- Round  £8-10
itin. o
{in. Round  9op |Liin. Round £1-25| "yp,0p 18p
Key “A” for 13in. Round £1-43| 1in. Square
sbove .... 5p{llin. Round £1-50 with key £1-83
SLIDER
VOLUME
CONTROLS

Avallsble m both LOG and LINEAR iype.
ze 3 7 I X iin. with knobs.

SK 10K 25K 50K, 100K.

250K, 500K. 1 MEG. 2 MEG.

E.M.I. TAPE MOTORS. 120v. or
240v. AC, 1.200 r.pam. 4 pole 135mA.
Spmdle 0-187 - 0-75in. Size 31 - £| 5
- 2lin. (illustrated). Post 15p.
BALFOUR GRAM. MOTORS.
120v. or 240v, AC. 1,200 r.p.m. 4 pole

65p EacH

50mA. Spindle 1 3/20. Size.

2% -2} liin. Post 15p 85p
E.MI  GRAM MOTORS. 120V  or 240V a.c.
2,400 £pm. 2-pole 70mA. 75 Post
Spmdle » X %in. Size 2] x 2! x 2tin. P 15p

BAKER HI-FI SPEAKERS

HIGH QUALITY — BRITISH MADF

REGENT

12in. I5 watts

An inexpensive unit for the
beginner in high fldelity and
for general purposes. May be
used to advantage with any

Radio, Amplifier or Tele-
vision receiver.

Bass Resonsnce 45¢cps
Flux Density 12,000gauss

Useful response 45-13,000cps
3 or 8 or 15 ohm models

£8
DE-LUXE Mk 11

12in. 15 watts

Especially designed to provide
full range reproduction at an
economical cost. Suitable for
use with any high fdelity
system. Built-in concentric
tweeter cone.

Bass Resonance 30cps
Flux Density 14,000gauss
Useful response  25-16,000cps
8 or 15 ohms models

£10
SUPERB

I2in. 20 watts

A high quality loudspeaker,
its remarkable low cone
resonance ensures clear repro-
duction of the deepest bass.
Fiited with a special copper
drive and concentric tweeter
cone resulting in full range
reproduction with remarkable

Post
[Free

Post
Free

efficiency in  the upper
register.

Bass Resonance 25cps
Flux Density 18,500gauss

Useful response 20-17,000cps
8 or 15 ohms models

£l

AUDITORIUM
12in. 25 watts

A full range reproducer for
high power. Electronic Gui-
tars, public address, multi-
speaker systems, electronic
organs. Ideal for H-Fi and
Discotheques.

Bass Resonance 35cps
Flux Density 15,000gauss
Uselul response 25-16,000cps
8 or 15 ohms models

£14

AUDITORIUM
ISin. 35 watts

A high wattage loudspeaker
of exceptional quality with a

Post
Free

Post
Free

level response to above
8,000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic instruments and the
home.

Bass Resonance 35¢ps
Flux Density 15,000gauss

Useful response 20-14,000cps
8 or 15 chms models

£20
|

F1 Encl Macual containing 2l
data and cubic tabies. 42p. Post Free.

Post
Free

CALLERS WELCOME

(Export: Remit cash and extra postage.)
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CUSTOMERS FREE CAR PARK

SPECIALISTS

Buses 50, 68, 159. Rail Selhurst

337 WHITEHORSE ROAD -

OPEN 9.6 p.m. (WEDNESDAYS 9-1 p.m., SATURDAYS 9-5 p.m.)

CROYDON

Telephone 01-684-1665
903"




The CONQUEROR

An outstandingly simple and
efficient new soldering tool,
featuring a fully enclosed
element and slip-on bits
which can’t seize. Five tip
sizes available, +&in to Zin,
covering most work with one
iron only. Lighter and
slimmer than comparable
irons, and with better per-
formance. A pleasure to use
and excellent value. Mains
or low voltages. Conqueror
spring stand gives complete
safety and convenience, and
holds spare bits.

£1.80 with Copper Bit
£2.03 with Long-Life Bit

Note that we are now supplying a
range of small pliers, cutters,
soldering aids and other small
tools for use in Electronics. Please
ask for leaflet. .

Please ask for leaflet 37/1016.

LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road * Croydon CR9 2LL 01-688 8589/4559

Conqueror Stand
g and sponge £1.48

GUNTON ELECTRONIC no.ar . .
IGNITION KIT 7795 ..%

ALL HIGH QUALITY COMPONENTS %
Capacitive discharge ignition is recognised as being the most efficient
system and will give you:
@ Continual Peak Performance
® Up to 20% reduced fuel consumption
@ Easier All-weather Starting
® tncreased Acceleration and Top Speed

B.H. COMPONENT FACTORS LIMITED

POLYESTER CAPACITORS MULLARD C280 250V
uF:0:01,0-015,0:022, 0-033, 0047, 3p each; 0-068, 0-1, 0-15, 4p each; 0:22, 5p;
0:33,7p; 0-47,8p; 0:68, 10p; |-0, I13p; |5, 20p; 22, 23p.

MULLARD POLYESTER CAPACITORS C296 SERIES
160V : (uF) 0:01, 0-015, 0-022, 2p; 0-047, 0-068. 3p; 0 15, 0-22. 4p; 0-33, 5p;
047, 6p; 068, 1-0, 10p,
400V: (uF) 0-001, 0 0015, 0 0022, 0 0033, 0-01, 2p; 0-015, 0-033, 3p; 0-068, 4p.

MINIATURE ELECTROLYTIC MULLARD C426 SERIES (5p each)
(uF/V) 0-64/64, 1-6/25, 4/40, B/40, 10/40, 10/64, 16/40, 20/64, 25/25, 32/10,
40/16, 64/10, 8O/ 16, 8O/25, 100/6-4, 125/16, 200/6-4, 200710, 320/6 4.
MULLARD C437: (uF'V) 64/64, 9p; 160/25, 9p; 160/40, Ilp; 640/6-4, 9p;
1600/6-4, 14p.

ELECTROLYTIC CAPACITORS, Tubular and large can
(uF/V) 2:5/50, 3p; 4/10, 6:4/50, 16/1S, 20/25, 25/15, 25/25, 40/6, 64/10, 200/6,
250/10, 4p; 10/6, 10/50, 25/50, 32/50, 50/10, 64/25, 100/25, 5p; 50/50, 64/40.
250/15, 1,000/3, 6p; 100,50, 250/25, 400/t0, 500/10. 500/12, 640/10, 1,000
8p; 500/25, 10p; 500/50, 12p; 1,000/12, 10p; 1,000/25, 2,000/12, 2,500/12, 15p:
1,000/50, 35p; 2,000/25, 25p; 2,500/25, 30p; 3,000/50, 65p; 5,000/§0, BSp.

CERAMIC PLATE CAPACITORS
750V: (pF) 5, 10, 25, 40, 70, 100, 220, 24p; 22pF 50V, 2}p. (uF/V) 0 001/50,
8-??]4{)’(/,30. 0-01/50, 0-01/350, 2p; 0-022/50, 2ip: 0 047/30, 3p; 0 1/30, 4p;
B . 5p.

CARBON FILM RESISTORS ;W 5%, 10 ohms—IM, Ip each, or 100 for
55p.
SPECIAL RESISTOR KITS (W 5% CARBON FILM)

10E12 Kit: 10 of each E12 value, 10 ohms—IM, a tocal of 610, £2-80 net
15E12 Kit: 25 of each EI2 value, 10 ohms—IM, a total of 1,525, £6-50 net

YEROBOARD IN400) 6p | 2N706 10p | ACI27  15p

0-1 0-15 IN4002 7p | 2N708 13p [ ACI28 20p

24 x Sin 25p 25p IN4003 8p | 2N1303 17p | BClO8 Ip
2+ % 3in 23p i7p IN4004 9p | 2N3055 60p | BFYSI 20p
33 x Sin 29p 30p ING14 6p | 2N3B66 B0p | OCT7I 12p
33 x 3%in 25p 25p 7400N I5p | 7440N 25p | OC7S ISp
24 x lin 2for t2p I2p 740IN I5p | 7470N 30p | OC83 18p
Zi x §in (plain) — 12p 7410N t5p | 7483N  120p | OC84 t8p
2% % 3}in (plain) — Ip 7430N i5p | 7493N 80p | ul9l4 30p
5 x 3%in {plain) — 20p Tunnel DiodesIN3717 £1, TD715, TD716 50p

Insertion tool 54p 54p

Track cutter  40p  40p Panel Neon 240V, Red ... ......... 15p
Pins, pke. 25  8p  8p R Chokes (uH) 022,22, 12.22 ... e
i 2 PVC wire 7/0076, 5 - 10yd ........ P
§OCE'J;_ .‘3,',’.‘ Plue. 125 | pyc ire 140076 5 - 1byd 30p
pin DIN Piug, 13p; Neon bulb B0V wire ended ...... 5 for 20p
Socket, 10p. ! ' Min. push button, push to make .... 10p
5 pin DIN Plug, 180", 15p; Mains transformer 32-0-32 at 150mA .. 50p
Socket, I12p.

Transistor Equivalents C.W.0.only. P. & P. 10p on orders below £5.
Book, 40p 'Discount: £10—10°,, £20=—15",.

Dept. P.E. 61, CHEDDINGTON ROAD, PITSTONE
Near LEIGHTON BUZZARD, BEDS LU7 9AGQ
Tel.: Cheddington 668446
Inquiries—S.A E. List 5p. Callers by appointment only.

@ Longer Spark Plug Life

® increased Battery Life

@ Elimination of Contact Breaker Burn

® Purer Exhaust Gas Emission

12 volt only——state pos. or neg. earth. Supplied
withillustrated assembly and fitting instructions,
with details for fitting all types of tachometers.
Can be built-in an evening and ficted in 15 minutes. Spare snap-on con-
nectors for coil, etc. Call in for a demonstration. $.A.E. all enquiries
please. Ready built unit, guaranteed 5 years—£9 95 4 35p P. & P.

“SCORPIO” COMPONENTS: Transformer £1-85 + 25p P. & P. Fibre-
glass printed circuit board 65p + 10p P. & P, Silver-grey stove enamelled

steel and aluminium case with heat sink 75p + 20p P. & P

ELECTRONICS DESIGN ASSOCIATES

82 BATH STREET, WALSALL WSI 3DE

904

NEW LIGHT SENSITIVE SWITCHES

TWO NEW LITE-IC's—
CQMPLETE LIGHT SWITCHES
CONSISTING OF
PHOTODETECTOR +AMPLIFIER
+TRIGGER +DRIVER—AIl in a
single 4mm. dia. can.

NEW FEATURES: WIDER
VOLTAGE SUPPLY RANGE—
LITE-IC 2 11V to 20V
LITE-IC 3 20V to 30V
HIGHER OUTPUT CURRENT
DRIVE—to 40mA.

APPLICATIONS INCLUDE: Relay, Triac or Logic Drive. Automatic
Light Switching and Door Control. Beam/Break Detection—Burglar
Alarm, Batch Counting and Code Reading.

PRICE ONLY 95p each with full operating instructions. 10 off for
80p each. Postage free in the U.K. P.O./CHEQUES made payable to

ELBON and crossed (with order).
LITE-IC, ELBON, SUMMERFIELD, THE CRESCENT, WEST WITTERING,'SUSSEX
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NEW'!
.
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW], MW2, LW, SW1, SW2, SW3,
TRAWLER BAND. VHF AND LOCAL STATIONS ALSO AIRCRAFT BAND.

Built-in ferrite rod aerial for MW/LW. Retractable, chrome plated telescopic aerial, for
peak ehort wave and VHF listening.  Push-pull output using 600mW transistors. Car
Aerial and tape record sovkets. 1o transistors plun 3 djodes. Fine tone moving coil
apeaher. Air spaced ganged tuning condenser with VHE aection. Sepavate coil for Aireraft
Band. Attractive case in black with
wilver blocking.

Volume/unjoff, wave change and tone controls,
Rize 9in X 7in X 4in,
Easy to follow instructions and diagrams. Parts price hst and easy bnld plans 30p (FREE
with parts). Earpiece with plugand switched socket for private Jistening 30p extra.

Build yourself aTRANSISTOR RADIO

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

TOTAL BUILDING
COSTS

£8:50

P.P. & INS. 50p
(OVERSEAS P. & P. £1)

ROAMER
EIGHT
Mk. |

NOW WITH
VARIABLE
TONE
CONTROL

7 TUNABLE WAVEBANDS: MW1, MWZ2, LW, SW1.
SW2, SW3 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW, Retractable chrome plated tele-
scopic aerial for short waves. Push:pull output using
600mW transisto~s. Car aerial and tape record sockets.

SEVEN
Mk. IV

7 TUNABLE
WAVEBANDS:

MW1, MW2, LW,
SW1, sW2, SW3
AND TRAWLER |
BAND. Extra

Luxembourg, ete.
and LW,
telescopic aerial for AW,
ful push-pull output. 7

6 TUNABLE

. WAVEBANDS:

medinin waveband provides easier tuning of Radie MW, LW,
Built-in ferrite rod aerial for MW SW1, SW2,

24in chirome plated TRAWLER

Retractable 4 section
Socket for car aerial.
transistors and 2 diodes,

SIX

Power- BAKD PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. Sensitive ferrite

rod aerial aud telescopic aerial for short waves. 3in

Helectivity switch. Switched earpiece socket complete
with earpiece. § transistors plus 3 diodes. Fine tone
oving coil speaker.  Alr spaced ganged tuning con-
denser. Volume/onfoff, tuning, wave change and tone
controls. Attractive case inrich chestnut shade with gold

including iniero-alloy R.F. transistore. Fine tone moving
coil speaker. Air spaced ganged tuning condenser.
Volmuefonjoff, tuning and wave change controls.
Attractive case with carrying handle. 8ize 8in x 7in x
4in approx. Easy to follow instructions and diagrams,

wpeaker. 8 stages 6 transistors and 2 diodes including
micra-alloy  R.F. transistors, ete.  Attractive Dblack
case with red grille, diat and black knobs with

polished metal inserts. Size 9in x 5fin x 2]in approx.

‘ blocking. Size %in X 7in X 4in approx. Easy to follow
instructions and diagrains. Parts price list and easy
build plans 25p (FREE with parts).

parts).

P.P. & INS. 45
TOTAL Yo P TOTAL
BUILDING COSTS £6 98 (OV.ESSEAS BUILDING COSTS £5

Parts price list and easy build plans Uip (FREE with

'98 rbSEl‘l.le"As§‘sP TOTA £3 9 P. P. & INS. 30p
(OVERSERS
P &P.£1) BUILDING COSTS (e

Easy build plans and parts price list 13p (FREE with
partsi.

POCKET
FIVE

5 TRANSISTORS
AND 2 DIODES

BANDS: MW, LW,
TRAWLER BAND
WITH EXTENDE)

NDED
MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stagesa— O transistors and 2 diodes,
supersensitive ferrite rod aerial, fine tone moving coil
speaker. Attractive black and gold case. Size 3}inx
13in x 3jin.  Easy build plans and parts price fist
10p (FREE with parts).

BAND. 7 stage
moyving coil speahe
speaker grille. Hize
plana and parts price list

3TUNABLE WAVE BANDS: MW,LW AND TRAWLER
o transistors and 2
rod aerial, tuning condenser, volume control, tine tone
Attractive case
in x 4tin x lin.

P, P.&INS. 2 P. P. & INS. 24

TOTAL . p TOTAL ] P

BUILDING COSTS £2 2 §,°V.",}si“35) BUILDING COSTS ° (OVERSEAS TOTA 4 4 P EmcIies. 320
- & P. 63p - & P. 63p) TLOING cosTs (“,m

TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

8 TUNABLE
WAVEBANDS:

BAND. Sensitive ferrite rod aerial for MW and LW.
Telescopiv aerial for short waves. 3in apvaker. 8
improved type transistors plue i diodes. Attractive
case in black with red grille, dial and black hnobs with
polished nietal inserts, Size 9in X 3fin x 2}in approx.
Push-pull output. Battery econoiniser switch for
extended hattery life. Ample power to drive a larger
speaker. Parts price list and easy build plans 25p
(FREE with parts).

diodes, ferrite
with red
Easy build
wilh parta).

10y (FREE

NEW! “EDU-KIT”

BUILD RADIOS, AMPLIFIERS, ETC.. FROM
EASYSTAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controla: 2
Slider Switches: 37 Speaker: Terminal Strip:
Perrite Itod Aerial: 3 Plug: 1 Nockets: Battery
(lips: 4 Tax Boards Balanced Armature Unit:

10 Transistora: 4 Diodea: Renis-
tors Capacitors: Three  tin
Knobs.

Units once constructed are de-

tachable from Master Unit, enabling
thern to he stored for future use.
ideal for Schools.  Kducational
’ Authoritics and all those interested in
o radio construction.
ALL PARTS

INCLUDING . P.P. & INS. 32p
CASE AND PLANS

——

| RADIO EXCHANGE LTD

61 HIGH STREET, BEDFORD. Tel. 0234 52367 l

| enclose £

ROAMER TEN
ROAMER EIGHT

please send items marked l

N ROAMER SEVEN [
7  TRANS EIGHT
TRANSONA FIVE [7] ROAMER SIX
POCKET FIVE O EDU-KIT

Parts price list and plans for

Name

FULL
AFTER SALES

(OVERSEAS P. & P. £1)
% Callers side entrance Barratts Shoe Shop
¢ SERVICE

% Open 10-1, 2.30-4.30 Monday-Friday, 9-12 Saturday
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S.C.S. COMPONENTS

P.0. BOX No. 26 ¢ WEMBLEY ¢ MIDDLESEX HAO 1YY
the "“PROFESSIONAL’ amateur supplier

NEW

SIGNET! ATA K £1 each

p‘oGstage :(E\sd EackingBIoO?. SIGNETICS NES55V Timer

Book one digital bipolar circuits— first time offered to constructors,
contains  full Data Sheets and

Application notes on complete Features

Signetics range of Digital devices. e .

596 pages. @® Timing from microseconds
Book two covers full range signetics through IHr.

linear devices including Audio
Amplifiers and preamplifiers.
240 pages.

Can either free run or hatch.

Adjustable duty cycle.

L]
[ ]
SPECIAL OFFERS @® Time delays can be reset.
MELI2 50 -

@ Temperature stability 0:005%

per

Operates from 4 to |5 volts
EM404 for 1%, change in timing.
C10601 Timin
g can be changed 10-1
SAZE with control voltage.

IMQTrimpots -

Texan 20 + 20 watt Stereo.

Complete kit of Semiconductors
£6-3

Output can source or sink
100 M.A
* * * 2N3055 Si NPN power

TX 115 watt . 3S5p -
send S.A.E. for priced list of all
parts for any E.T.l. constructional
project.

8 pin plastic D.1.L. package plus
Dataand Application Notes 90p

SEMICONDUCTORS

BFI179
BF180
BFI184
BFIB5
BF 194
BF195
BFi196
BF197

BTI06
BU105/02
BY 126
8Y127

BY 147

BY |64
BZY88 ser
BZY94 ser
BR {00
BRC4443
BRY39 TIP29A
E1222 TIS60M/61M
E5024 TIS6!
GET102 TIS91
GETI103 2N 404
15921 2N697
15923 IN706
MEQ404 2N708
MEQ4!12 2N753
MEO0413
ME0462
ME2002
ME4003
ME4102
ME4104
ME6002
ME6101

IN4148

TERMS. Retail mail order subject to £1 minimum order. Cash
with order only. Trade and educational establishments M/AC
on application (minimum £5). Postage 10p inland, 25p Europe.
GUARANTEE. All goods carry full manufacturer's warranty.
Special Enquiries, etc. Please enclose stamped addressed
envelope.

906

ELECTROKII

Now available from one company are complete kits for
many of the articles published in the Electronics, Radio
and TV Journals. Examples of our range are:

SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971),
£10:50, including P. & P. This kit includes all the parts for
the assembly of this popular and reliable system. The hard-
ware and instruction data are included.

ELECTRONIC PIANO (P.E. Sept. 1972), price £41,
including P. & P. This kit consists of all the resistors,
capacitors, presets and semiconductors to complete this
project. The hardware and keyboard are not included in
the kit.

DRILL SPEED CONTROLLER (E.E. Aug. 1972). Kit
consists of resistors, rectifiers, thyristor and tag board as
specified in the article, price £1-05, including P. & P. Kit
with M.K. box, plate and switch, price £€2:05, including
P. & P. We shall also be offering kits for most articles
published in the P.E. and other popular electronics
magazines and will be pleased to quote prices,

Send for details of Light Dimmer and WindscreenWiper
Delay Kits (please enclose S.A.E.). At present we can only
accept orders by post but if you have any inquiries please
phone 01-286 5282.

ELECTROKIT

126 Headstone Road + Harrow - Middlesex

NOTJUSTARADIOBUTACOMPLETE [PV
COMMUNICATIONS RECEIVER S

Y/MAINS
ABLE
IVER

WHAT RADIO PRICED ATUNDER £120
GIVES YOU SUCHAVARIED CHOICE
OF TRANSMISSIONS 2

8 WAVEBANDS
The most exciting radio
ever!

dep. + 50p P. & P.and 6|
months at £7 (£56-50).

Picks up ALL THE USUAL BBC Programmes % All the new local radio
stations % Continental % World-wide transmissions % Pop Pirates
+ Radio Hams % Aircraft % Shipping % Police % Taxis % RAC & AA
% Fire Brigade % TV Sound % Ambulances and [,000s more.

THE BEST PORTABLE RADIO EVER MADE! We think so. What radio
priced at under £120 gives you such a varied choice of transmissions’ As well as
the standard long and medium wavebands it has three short wave bands {(includ-
ing the Marine and Trawier Band) AND NO LESS THAN THREE VHF
BANDS, truly a complete WORLD-WIDE communications Receiver. JUST
THINK! one minute you can be listening to your favourite BBC programme and
then—at the flick of a switch—you can tune into the control tower and hear a
“crippled airhiner "' being talked down to safety. Or listen to the trawlers
and ocean-going liners—Eavesdrop on the taxi-cabs, fire brigades, ambulances,
AA, RAC and 100s of other RT mobiles—even your local police!! Extensive
shortwave coverage can give you Australia, Pakistan, Luxembourg, North America,
Far East, etc., etc., you name it—it gets it! Manufactured by one of the world's
leading specialists in communications and TV equipment, each set carries a
FULL 3-YEAR WRITTEN GUARANTEE. Beautifully finished in Teak
VWood and Stainless Steel—will add distinction to any living-room. Completely
portable 12in x 9in 4in, using standard batteries—or can be plugged directly
into mains. |4 transistors, 6 diodes, | thermistor, internal ferrite rod
aerial PLUS two external-telescopic antenna—with sockets for additional
aerials, Complete with beat frequency oscillator for the real enthusiast or
car aerials. Automatic Drift-Free Reception. Tone control. Fine squelch concrol.
Hi-Fidelity earphone for private listening, local DX switch. FREQUENCIES:
Long W 150-350 Kcs. Medium W 540-1605 Kcs. Marine | 6-4 Mcs. Short Wi
3.7-9 Mcs. Short W2 9-22 Mcs. FM (VHF) 88-108 Mcs, Aircraft (VHF) 108-136
Mcs. Public Service (VHF) 148-174 Mcs. THE ULTIMATE in communications
receivers—used by professionals and amateur enthusiasts all over the world.
INSTANT CASH REFUND if not overwhetmed by the superb tone clarity and
performance range.

SCIENTIFIC AND TECHNICAL (PELI)
507-S11 LONDON ROAD, WESTCLIFF, ESSEX
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THIS IS THE FIRST PAGE

OF THE GREAT Bi-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES

NOW-TURN OVER FOR
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ACl07 0-20 ADI62 083 BCl148 0-10 BDIs7 0-45 BF188 0-40 0C19 0-35 2G371 0-18  2N2219 0-20 2N3054 0-48 2N4059 0 10
\C113 020 ADI161 & BC149 0-12 BD138 0-50 BF194 0-12 0cC20 0-63 2G3718 0-12 92Nu220 0-22 2N3055 0-50 2N4060 0-12
1C115 0-23 ADI162 (MP) BC150 0-18 BDI3® 055 BF195 0-12 0C22 038 2G373 0-17  2N2221 0-20 ©9N3391 0-14 2N40681 Q-12
ACI17K 0-20 0-55 BCl151 0-20 BD140 0:80 BF198 0-14 0cC23 0-42 2G374 0-17  2N2222 0-20 ©2N3391A 0-16 9N4062 012
AC122 012 ADTI40 0-50 RC152 0-17 BDI155 0-80 BF197 014 0OC2H4 0-56 26377 0-30  2N2368 0-17 ©2N3392 0-14 92N4284 0-17
AC125 0-17  AF1l4 0-24 BCI153 0:28 BD175 0-80 BF200 0-45 0C25 0-38 2:378 0-18  2N2369 0-14 ©N33u3 0-14 4285 0-17
AC126 0-17  AFI15 0-24 BCl154 0-30 BD176 0-80 BF222 0-95 0C26 0-25 2G381 0-18  2N23494 0-14 2N339: 0-14 2N4286 0-17
AC127 0-17 AF1i6 0-24 BCI157 0-18 BD177 0-85 BF257 0-45 0OC28 0-50 2G382 0-18  2N2411 0-24 2N3395 0-17 2N4987 0-17
ACi28 0-17 AFI17 024 BCI158 0-12 BDI178 085 BF258 0-60 0C29 0-50 20401 0-30 2N2412  0-24 ©N3302 0-21 ©N4u88 0-17
ACL132 0-14 AFIB 0-35 BC159 0-12 BD179 070 BF259 08 0C3s 0-42  2G414 0-30 047 2N3403 0-21 2N4289 0-17
AC134 0-14 AF124 0-30 BC160 0-45 BDI180 070 BF262 0-55 OC36 0-50 2G417 0-25 0 21 2N3404 028 92N4200 0-17
AC137 0-14 ArF125 0-25 BC161 0-50 BDI85 0:65 RBF263 0-55 0OC41 0-20 0-85 2N2712 0-21 ©2N3405 0-42 017
ACHdI 014 AF128 0-28 BC167 0-12 BD186 085 BF270 0-35 0C42 0-24 0-56 2Nu2714 0-21 2Nus414 015 0-17
ACI41K 017 AF127 0-28 BC168 0-12 BD187 0-70 BF271 0-30 0C44 0-15 0-20 2N2904 017 2N34156 0-15 0-1?
A\Cl42 014 AF139 0-30 BC169 0-12 BD188 070 BF272 0-80 0C45 0-12 0-28 2N2904A 0-21 2N3416 0-28 0-12
ACI42K 0°17 AFI178 0-50 BC170 0-12 BD189 075 BF273 0-35 0C70 0-10 0-42  2N2905 0:21 2N3417 028 0 32
ACl151 0-15 AFI79 0-50 BC171 014 BDI19¢ 0-76 BF274 0-35 0C71 010 0-49  2N2905A 0-21 ©2N3525 0-75 2N5458 0-32
AC154 0-20 AF180 0:50 BC172 0-14 BD195 085 BFWI10 0-80 OC72 014 0-42  2N2906 0-15 2N3646  0-09 2N5459 0-40
AC155 020 AFI181 0-45 BC173 014 BDI% 085 BFX290 027 0C74 014 0-45 2N2906A 0-18 ©N3702 0-10 928301 0-50
AC166 0-20 AFI186 0-45 BCI174 0-14 DBD197 0-90 BFX&4 0-22 OC?5 0-15 0-12  2N2907 0-20 ©2N3703 010 9283024 0-42
AC157 024 AF239 0-37 BC176 0-22 KBDI98 0-80 BFX85 030 OC7s 015 0-13  2N29074 0-22 2N3704 0-11 28302 0-42
AC165 0-20 ALIO2 0-85 RC177 0-18 DBD199 0:85 BFX8 0-22 O0C77 0-25 2N698 0-24 2N292, 0-14 9N3705 0-10 28303 0-55
AC166 0-20 ALI03 0-85 BC178 0-18 BD20¢ 095 BFX87 0-24 OCBI 0-15 2N699 0:35 2N2924 0-14 2N3706 009 928304 0-70
AC167 0-20 ABY26 0-25 BCl79 0-19 BD205 0-80 BFX88 022 OCSID 0-18 2N706 0-08 2N2925 0-14 2N3707 0-11 24305 0-84
AC168 0-24 ABY27 0-80 BClRY 0-24 BD206 0-80 BFY50 0-20 OCS2 0-16 2N706A 0-08 2N2926 (G) 2N3708  0-07 128306 0-84
1C169 0-14 AS8Y28 0:25 BCISI 0-24 BD207 095 BFY51 020 OCB2D 015 2N708 0-12 0-12 2N3709 0 08 28307 084
AC176 0-20 ABY29 0-25 BC182 0-10 BD208 0-85 BFY52 0-20 OCS3 0-20 2N7IL 0-30  2N2926 (V) 2N3710  0-09 928321 058
AC177 024 ASYS50 0-25 BCig2L 010 BDY20 1-00 BFY53 0-17 0C84 020 2N717 0-35 ‘11 2N3711  0-09 28322 0-42
AC178 0-28 ASY51  0-25 BC183 010 BFl115 0-24 BPX25 0-85 OCI139 0-20 2N718 0-24  2N2926 (0) 2N3819 0-28 983224 0-42
AC179 0-28 AS8Y52 0-26 ECIB3L 0-10 BFI117 0-45 B8X19 015 O0Cl40 0-20 2N7184 0-50 0-10 2N3820 0-50 928323 0-56
ACI80 017 ABY54 0-25 BCI84 0-12 BF118 0-70 BSX20 0-15 OC169 025 2N726 0-28 2N2926 (R) 2N3821 0-35 28324 0-70
ACI80K 0:20 ASYs5 025 BCIS4L 0 i2 BFI19 0:70 BSY2;, 0-15 0C179 0-25 2N727 0-28 0-10 2N3823 0-28 28325 0-70
AC1I81 0-17 A8Y56 0-25 BCI8S 028 Br21 0-45 BSY26 0-15 0OC171 025 2N743 0-20 2N2926 (B) 2N3903 0-28 28326 0-70
ACI81K 0-20 ASYS7 025 BCI87 0-28 BF123 0-50 BSY27 0-15 OC200 0-25 2N744 0-20 0-10 2N3904 0-30 28327 070
AC187 0-22 ABY58 0-25 RBC207 0-11 BF125 0-45 B8Y28 0-15 0C201 0-28 2N914 0-14 2N3010 0-70 ©2N3905 0-28 928701 0-42
ACI87K 0-20 AS8Z21 0-40 BC208 0-11 BF127 050 BSY29 016 0C202 028 2N918 0-30 ©2N3011 0-14 92N3906 0-27 40361 0-40
\C188 0-22 BCl07 0-09 BC209 012 DBF152 0-55 BSY38 018 0C203 0-25 2N9ug 0-21  2N3053 0-17 2N4058 0-12 40362 045
ACI88K 0 20 BCl08 0-08 BC2I12L 0-11 BFI153 0-45 BSY39 0-18 O0C204 0-25 2N930 ¢-21
ACY17  0-25 BCl09 0-10 BC213L 011 gl'"lfld 0-;5 BBY+0 3 28 08205 0-35 2N1131 0-20
ACY18 0:20 BClI3 010 BC214L 0-14 F155 0-70 BBY41 -28  0C309 0-40 2N1132 0-22
\CY19 0-20 BUIl4 015 BC225 025 BFLS6 048 DSYS 0-12 Pasha  0.20 21300 0. 14 e AR C T EER S
\CY20 0-20 BCI15 015 BC226 0-35 BF157 0-55 BBY94A 0-12 P397 0-42 2N1303 0-14 0:08 BYI33 021 O0Al0 0-35
ACY21 0-20 BCIlIS 0-15 BCY30 0-24 BFI68 0-86 Bulo0s 2:00 OCP7Y 0-43 2N1304 0-17 0-08 BYI164 0-50 OQA47 0-07
ACY22 016 BC117 015 BCY31 0-28 BF159 0-60 Cl111E 0-50 ORP12 0-43 2N1305 017 0-08 BYX38/30 0A70 007
\CY27 018 BClLI8 0-10 BCY32 0-30 BF160 0-40 C400 0-30 ORPAO 0-40 2N1306 0-21 0-09 0-42  OA79 0-07
ACY28 0-19 BC119 0-30 BCY33 0-22 BF162 0-40 C407 0:256 ORPS61 0-40 2N1307 0-21 010 BYZI0 i 007
ACY29 035 BCI120 0-80 BCY34 0-25 DBFIA3 040 C424 0-20 BTI140 0-12 2N1308 0-23 010 BYZI1 0-09
ACY30 0-28 BC125 0-12 BCY70 0-14 BFI164 0-40 C425 0-50 8T141 0-17 2NI1309 023 0-21 BYZI2 008
ACY31 0-28 RCi26 0-18 BCY71 0-18 BFI165 0-40 C426 0-85 TIBa3 0-30 2N1613 0-20 0-22 BYZI3 0-08
ACY34 0-21 BCl132 0-12 BCY72 0 14 DBFl67 0-22 C428 0-20 UT46 0-27 2N17i1 0-20¢ 0-14 BYZI1s 0-07
\CY35 0-21 BC134 018 BCZ10 0-20 DBF173 0-22 C441 0-30  2G301 0-09 2N1889 0-32 0-12 BYZ17 008
ACY36 028 BCli5 012 BCzll 0-25 BF176 0-88 (442 0-30 2G302 0-19 2N1890 0-45 0-14 BYZ18 007
\CY40 0-17 BC136 015 BC212 0-25 BF177 0-35 C444 0-35 2G303 0-18 2N1893 037 0-13 BYZI9 0-05
ACY41 0-18 BCI137 0-15 BDI21 060 BFI78 0-30 C450 0-22 2G304 0-24 2N2147 0-72 0-15 Coe2 0-05
ACY44 0-35 BCl139 0-40 BD123 0-85 DBF179 0-30 MATIO0 0-19 2G306 0-40 2N2148 0-57 0-12 (Eg) 0491 0-07
ADI30 038 BC140 0-30 BD124 0-80 DBF180 0-30 MATIOL 0-20 2G308 0-35 ©2N2160 0-60 017 0-05 0-07
AD140 0-48 DBCI41 0-30 BDI131 0-50 BF181 0-830 MATI20 0-19 2G309 0-35 2N2192 035 0-12 CG651 N 0-08
AD142 0°48 BCl42 0-30 BDI32 0-80 BFI82 0-40 MATI2I 0-20 2G339 0-20 ©N2I93 0-35 0-14 (Fq) OA70- 914 0-08
AD143 0-38 BCl43 0-30 BDI33 0-65 BFi183 0-40 MPF102 0-42 2G339A 0-18 2N2194 0-35 DBYI27 0 15 0A79 0-08 IN4148B 0-08
ADI45 0 50 BCl45 0-45 BDI35 0-40 DBFI184 0-25 MPF104 0-37 2G344 0-18 ©2N2217 0-22 BYI28 015 045 0-35 18021 010
ADI81 0-33 BCl47 0-10 BDI36 040 BF185 0-30 MPF105 0-37 2G345 016 ©2N2218 020 BYI30 018 O°A58L 0-21 18951 0-08
JUMBO COMPONENT PAKS THE NEW S.G.S. EA 1000 AUDIO
NEW COMPONENT PAK BARGAINS MIXED ELECTKONICCOM PONENTS
- Exceptionally good calue AMP MODULE *Guarantee
ac n N f
A : Resistors, capacitors, pots, electrolytics
No. Qty. Description Price and coils plus many other usetul items.
C 1 250 Resistors mixed values approx. couat by weight 050 Approximately 3lbs in weight. Price incl. a s
C 2 200 Capacitors mixed values approx. count. by weight 050 P. & P. £1-50 only.
c3 50 Precision Resistors 1%, -019% mized values 0-50 R.M.S. N
Cc4 76 ith W Resiators mixed preferred values 0-50
C5 5 Picces assorted Ferrite Rods 050 BRAND NEW ONLY
Ccé 2 Tuning Gangs, MW/LW VHF 050
c1? 1 Pack Wire 50 metres assorted colours 0-50 POST OFFICE £2 " 63 each
C8 10 Reed Switches 0-50 TYPE TELE- e
R SRNIciolswitches o LY PHONE DIALS g&dugl T:B;;dezan%ocll;f;l}!ze;é Price vach, Larger
. 8 i ce each,
€10 16 Aesorted Pots & Pre-Sets 4 oa aa .. 080 quantities quoted on request. Full hook-up diagraima
CIl 5 Jack Sockets 3 x 3:5m 2 x Standard 8witch Types 0-50 ONLY 75 h and complete technical data supplied free with each
C12 40 Taper Condensers preferred types mixed values 650 P eac modual or available separately at 10p each.
Cl13 20 Klectrolytics Trans. types o . . . 0 50
Cl4 1 Pack assorted Hardware— Nuts/Bolts, Grommeta ete, 050
Cl15 4 Mains Toggle 8witches, 2 Amp D/I' 0-50
C16 20 Aessorted Tag Stripe & Panels 650 sYs I E M 1 Z s I E R E O
C17 10 Aesorted Control Knobs 0-50
Cl8 4 Rotary Wave Change Bwitches 0-50
w3 s A Qe = o & o3} Each Kit contains two Amplifier Mod-
ets Copper inad pprox, 107 x 77 o aa -
" :d = :’Opf o e;”" ¢ packs, oiusa turther 10§ U1€S) 3 watts RMS, two loudspeakers,
leade ad 1+ post and acking on all componen acks, us & further .
on pack Nos. G, G2, C15, C20. ponent packs. ¥ " ] 15 ohms, the pre-amplifier, trans.
former, power supply module, @ J
PL "s-M"c” MUBE- front panel and other acces- / (o]
sories, as well as an illus- @ \
SEND Now FOR THE trated stage-by-stage instruc- ONLY Q@
tion booklet designed for the
[14 r” i
BI-PAK “Component Catalogue’ | beginner. . a FREE
Further details available on P.& P
5p to cover postage etc. request.
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The largest selection

NEW LOW PRICE TESTED S.C.R’s | KING OF THE PAKS  Unequalled Yalue and Quality | QUALITY TESTED BEMICONDUCTORS
PIVIA 34 84 54 74 10A 18A 30A Pak Ro. Price
TO5 T066T068T064T0t8T048T048T048 £p
50023 0-25 0-35 0-35 0-47 0-50 0-53 NEW BI-PAK UNTESTED Q1 20 Red spot transistors PNP ........ 0-50
100025 033 0-47 049 050 058 0.6 1.40 SEMICONDUCTORS Q2 16 White apot R.F. transistors PNP 0-60
200 0-35 0-37 0-49 0-49 0 57 0-61 0-75 1-60 Q3 4 OC 77 type transistors .. ... ... ..
400 0-43 0-47 0-56 0-56 0-67 0-75 0-93 1:75 Q4 6 Matched transistors 0044/4a/81/ﬂ1n0 50
600 0-53 0-57 068 0-68 0-77 0-97 1-25 Batistaction GUARANTEED in Every Pak, or money back. Q5 4 OC 75 transistors . 0-50
800 0-6:5 0-70 0-80 0-80 0-90 1-20 1-50 4-00 Q8 5 OC 72 trausistors . . 0-50
Pak No. Deacription Price | Q7 4 AC 128 transistors PNP high gain. . 0-50
Q8 4 AC 126 transistors NP .0
SIL. RECTS_ TESTED X} 1 120 Glass 8ub-Min. General Purpose Germanium Diodes 050 Q9 7 OCEI type ":m'!wrs K
PIV 300ma T50mA 14 1A 34 104 304 U 2 60 Mixea Germanium Transistors AF/RF 050 7 0C71 type tranafstors .. .. ... ...
0056 0-05 0-07 0-14 0-21 0-60 U 3 75 Germanium Gold Bonded 8ub-Min. lke O (B 2 AC 127/128 Oomplementar ‘pairs
égg g~g; g-gg 0:05 0-13 010 0-23 070 1T 4 40 Germianium Transistors like OCBI, 4 0-51 3 ’;‘;P{;‘FP“W ALLETTLLLLE > B
o - 04 <06 014 020 0-24 1-00 U5 b 0 .
400006 013 007 0-20 0-27 0.57 .95 | U0 00 200ma Sub-Min. Silicon Diodea [] 3 AF 117 type transistors 0-50
660007 0-16 0-10 0-2, 0-34 0-45 1-86 U 6 30 8il. Planar Trana. NPN like BSY956A. 2N706 ... ... ... 0- 3 OC171 H.F. type transiators . 0-50
g
800010 0-17 0-11 0-25 0-37 0-55 2-00 U 7 16 8il. Rectlfiers TOP-HAT 750mA VLTG. RANGE up to 1000 0- u nz.:i;?l’gmo?.'rls Epoxy  transistors )
Jopg OMt 0725 0114 0°30 040 0:632:30 | T8 50 Bil Planar Dioles DO-7 Glass 250m A llke 0A200/202 . 0- 9 GETS80 low noise | G,;.'.,',{,,'n'.um
U 9 20 Mixed Voltages, 1 Walt Zener Dlodes .. ........ .. .. 0 transistors .. ..., ... -50
TRIACS FULL RANGE OF | U10 20 BAY0O charge storage Diodes DO-7 Glaca o S MADT8 2 x MAT 100 & 5 mm 080
vBOM24 64 10a | ZERERDIODES Uli 26 PNP Bil. Planar Trans. TO-5 like 2N1152, 2N2604 0 oM xMaTlobes: ¥ MAT .50
TO-1T0-66 TO-88 VOLTAGE RAKGE | U2 12 8illcon Rectifiers Fpoxy 500mA up to 800 PIV 0 3 MADT'S
0 ¢ 2-33V.  400mV_(DO-7 PN 8il. Transistors 0C200 & 28 104 0 . é(“ Grgsconaatzogaa) o-gg
P Case) 18p ea. 1}W (Top- | 13 150 Mired A Corrs R E ermanlum transistora -
100 30 850 78 | et teren 10 (80 o | ULs 160 Mixed Silicon and Germanium Diodea 1 4 AC 127 NPN Germaniun transistors 0-50-
™ o Stud) 25p ea. All fully{ U5 25 NPN 8il. Planar Trane. TO-3 like BFY51, 2N697 - 22 20 NKT transistors A.F. R.F. coded .. 0-50
80 90 1 icuted 5% tol. and| Ul6 10 3 Amp Silicon Rectifiers 8tud Type up to 1000PIV 10 0A 202 8Silicon diodes sub-min.. 0-50-
0 70 & 36 o s dithd oo 8 OA 81 diod 050
7% 110 ;!;a;l?fgd Bate voltage | 17 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 15 INO14 g",cg;’, diodes 75 PIV 75mA 0- 80
DIACS a ) Uls 86 Amp ‘llicon Rectlfiers BYZ)3 Type e up to 800 PI PIV E 8 OA95 Germanium diodes sub-min
FOR USE WITH 10 U19 25 Bilicon NPN Translstors ltke BC108 .. ... .. ... .0 JINBE L -50
TRIACS amp POTTED |00 1515 Amp Bilicon Rectifiers Top Hat up to 1000 PIV . 0 LR M licon “‘”““‘"",IB‘“‘"“ 0450
8il tifiers BYZ 13 .
BRI100 (D32) 87p each BRIDGE RECTIFIER : e ilicon power rectifiers BYZ 13 .. -850
_121 30 AF. Germanlum Alloy Transiators 2(}30(3_89_1‘195 & OCT1 0 4 Bilicon transistors 2 X ONoQﬁ
FREE on heat sink. U238 30 MADT's like MHz Series PNP Transistors ... ... BE 1 x 2NG9T, 1 x 2N6OB . ... .. ..
Oue B0p Pak of yoor| 10OPIV-90peach | U924 20 Germanium | Amp Rectifiera GIM Series up to 300 PIV_ 0 5 S s transistors  2N700
own choice fres with U25 25 300 M1z NPN Sllicon Transistors 2N708, BSY27 . 050 fq31 6 5“,00"";;;"'£’h ‘transistors 2N708
orders valued £4 or over. | NEW LIKE U26 30 Fast Bwitching Silicon Diodes like IN914 Micro- Min, 0-50 PN cons™ooa d
D Yo Gdn ;":'"C ill':;ggg':gws U27 12 NPN Germanfum AF Transistors TO-1 like AC127 050 f Q32 3 1”{*’2%:" 1§§ tranaistors 2 x 2N1131, 0
mp. 1 = AL U Tans e sl 0 1xewise -
GERM. TRAMSISTORS | 5o v RMS  82p eacl, U20 10 1 Amo SCR’s TO-5 can, up to 600 PIV CR81/25-600 0801 433 3 Bilicon NPN tranaistors @N1711. . 0-50-
Coded and Guaranteed 100 v RMS 37p U30 719 L’lastic Siticon Planar Trans. NPN 2N2026 . i 050 § Q34 7 Silicon NPN transistors 2N2369,
8 u in0 v RMS  48p .. | UST 20 Silicon Planar Plastic NPN Trans. Low Noise m.»zNa, 080 . O0MHz (code PIOD)
Pak No. EQVT | 8ize 15 mm x 8 mm. | U32 25 Zener Dlodes 400mW DO-7 care 3-18 voits mixed . . 050 Q5 3 ISXIIC;)I{”“M oL 2 x 2N2004 & 0-50
g %G%’%s gg?l e | 1733 16 Plastlc Case 1 Amp Silicon Rectifiers IN4000 Series 050 | Q36 7 2N3646 TO-18 plastic 300 MHzNPN 080
1 75 URIJUNCTIOR U3¢ 30 Bilicon PNP Alloy Trans. TO-5 BCY26 283 28302/4 0-50 | Q37 3 2N3053 NPXN 8llicon transistors .. 0-50
1216 5q v - L = p
R0, Rei },1?1"‘? riolst. (IN264% | U35 26 Bilicon Planar Trausistore PNP TO-18 2N2006 0-50 | Q38 7 NEX transistors 4 x IN3T03, 5 %
8 2G382T OC82 | 27p each, 2599 25p) U3F 25 Sliicon Planar NPN Transistors TO-5 BFY50/51/62 . o080} "~~~ "~~~ """~~~ "~
8 263448 0C44 b N -8
8 2G3458 004 | o2 Rt 8illcon Alloy plranaistore 802 1Y 3]?;“}{”2‘22"0] 980 | sECTRORIC SLIDE-RULE
8.263738 018 | CADMIUM CELLS 38 20 Fast 8witching Silicon Trans. NI ) MHz 2N3011 . 050 ¢y MK Slide Rule. designed to simplify Elec-
8 2G399A 2N1302 U39 30 RF. Germ. PNP Transistors 2N1303/6 TO-5 0-50 | tronic calculations features the following scales:—
T10 8 2G417 AF117 0RP1)2 43p U460 10 Dual Transistors 6 lead TO-5 2N2060 .. . . 0-50 | Conversion of Frequency and Wavelength.
Al 50p each pak ORPGO, O kP51 40p each | {14 95 RF Germantum Transistors TO-5, 0CA5, NKTTZ . 9-50 | Caloulation of L, ¢ and fo of Tuned Circuite.
2R2060 NPN SIL. DUAL GERERAL PURPOSE U4z 10 VHF Germaniun PNP Transistors TO-1 NKT667. ‘“‘”7 9 EO Volume of Cylinders. Resistance of Conductors:
TRANS. CODE D169 | NEN SILICON SWITCH- | U43 25 Sil. Trans. Plastlc TO-18 A.T. BCT13/114 0-50 | Weight of Conductors. Decibel Calculations.
TEXAS.A Our price £5p IRG TRANS, TO-18 I‘Ni 20 8il, Trans. Plastic TO-5 “0115/ PN o 050 Anglg Func.tious. Nutuya.l lLogs and ‘e’ Functions.
b SIM. TO 2N706/8, BSY- | - — —_— Multiplication and Division. Byuaring, Cubing
each. 27/28/95A. All ueable | U45 7 34 BCR.TOS6 up to 600PIV ... 100 | and Square Roots. Conversion of kW and Hp.
devices no open or short A must for every electronic engineer and enthusi-
120 VOB MIXIE DRIVER | circuits. AL80 AVAIL- | Code No‘s. mentioned above are given as a guide to the type of device in | ast. Size: 2 em x 4cm. Com;)ﬁete with case and
TRANSISTOR. Sim. | ABLE in PNP 8im. to ] the pak. The devices themselves are normally unmarked. instructions. Price each: £3-35
R8X21 & C407, 2N1893 | 2N2006, BCY70. When
FULLY TESTED AND | ordering please rtate
CODED ND 120. 1-24 § preterence NPN or PNP. :g‘.}-g%“ TPOFIOBTOLQHER'::& INTEGRATED CIRCUIT PAKS
}‘;D ﬂlbgh- Tg-5 N.P.N. 0 £p NPN 8im. to BP x 25 and P21. Manufacturers “Fall Outs’ which Include Functional and Part-Functlonal Units.
25 up 15p each. 2 For 050 BRAND NEW. Full data These are classed as ‘out-of-spec’ from the makers very rigid specifications, but
138 ;g: }gg avatlable. Fully guaranteed. are hdeal for learning about I.C's and experimental work.
Ail. trans. suitable for : Qty. 1-24 25-99 100 up . .
P.L. Organ. Metal TO-18 1ggg ;g: 1;:38 Priceeach 45p 40p 85p Pak Ko. Contents Price Pak No. Contents Price | Pak No. Contenis Price
P‘?g;{tdé'l‘?\-?oo Sp each. g}ggoﬂzxuoo 0-50 | UIC48=5x7446 050 UICH6=5x 7486 050
y ¥ 1=12x 7401 0-50 | UIC47=5x7447 0-50 ULC90 =5 x 7490 0-50-
SIL. G.P. DIODES £p F.E.T.'S UIC02 —12x 7402 0- | . 7 < g0
[ — .E.T. x 50 | UICi8-5x7448  0-50 | UICO1-5x7491 0-50
POWER 300mW 30 080 ,na0ie o D M UIC03=12x7403 0-50 | UIC50 0-50 UICO2=5x7492 080
4OPIV(Min) 100,150 % 5oaio0 00 2N8459 f00 | Ulcos-12x7404 0:80 | UIC5 0-50 | UIC93=5x7493 0-50
TRANS Sub-Min. 500 .5-00 e 859 BFWI10 ‘0' UIC05 =12 x 7405 050 UIC53=12x 7453 0-50 UICH4 -5x7494 080
Full Tested 1,000. 900 .}i{&s% 80’ MPF105 40’ VIC06 =8 x 7406 0-50 VIC54=12x7454 0:50 VICHS5 =5 x 7495 0-50
BONANZA ! § IVeal for Organ Builders. ¢4 P g]lgmous x7407 050 TICK0=12x 7460 0-50 UICY6 =5 x 7496  0-50
10-12x7410 0-50 | UICi0=8x7470 0-50 | UIL100=5x74100 0-80
UIC13 =8 0-850 | UICT2=8x7472 0-80 | UICI21—=5x74121 050
GENERAL PURPOSE GERM. PNP =5 5 . , 2
TPl IO R A e (kb s e NEW EDITION 1971 g}ggg %0 420 0-50 | UIC73-8x7473 0-50 | UICL41=5x74141 0-50
d e U DN STV & Th 2x7430 0-50 | UICT4—8x7474 0-80 | UICI51 -5x 74151 0-80
REPLACE. —0C25 28-29-30-35-36. NKT 401-403 UIC40=12x7440 0-50 | UICT5=8x7475 0-50 | UICL54 5x74154 050
404-405-406-430-451-452-4563.  TI13027-3028, 2N2504, ff TRAKSISTOR EQUIVALENTS | (1041 —5x 7541 0-80 | UICT6—8x7476  0.50 VICI93 -8 75193 0-50
2N456A-457A 458A, 2NO11 A & B. 2(220-222, ETC. | BOOK. A complete cross reference | {1cg0 5 x 7442 0-50 | UICBO—5x7480 0-50 UlClQers' 1“§9 0-50-
VCBO 80V VCEO 60V IC 10A PT. 30 WATTS Hte j§ and equivalents book for European, | U148 -5 x 7443 0-50 TUICK1 :5x"481 0-50 me
30-170. American and Japanese Tranais- UICH4 =5 x 7444 0-50 I UICs2 75x'l]484 0-50 UICXI 25 Assorted
PRICE 1-24 25-99 100 up Jtors. Exclusive to BI-PAK 909 | 15— 5x7445 ©0.50 | UIO83—5x=433 ©0.50 | A 50
43p each 40p each 36p each [ each, - ! 4's
SILICON Higxh Voltage 250V KPK Packs cannot be spiit, but 25 assorted pieces (our mix) is available as PAK UIC X1.
TO-3 case. (i.P. Bwitching & Amplifier 2N3055
Applications. Brand new Coded R 2400 ALARGE RANGE OF TECHNICAL | BI-PAKS NEW COMPONENT SHOP KOW OPEXK WITH A WIDE RANGE OF
ﬁ%’iﬂ"’“";ﬁﬂ,g 1500/1110 6A/30 Watts. ARD DATA BOOES ARE KOW | ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES—
T o S S ;‘;wWE;"N’:}; AVAILABLE EX. STOCK. 18 BALDOCK STREET (AI0), WARE, HERTS.
1-24 25-99 100 wp | g0 B acH SEND FOR FREE LIST. TEL. (STD 0920) 61593.
50p 45p 40p P OPEN MOK.-SAT. 9.15 a.m. to 8 p.m., FRIDAY UNTIL 8 p.m.
5 SILICOK 50 WATTS MATCHED NPK/PNP
AD16] / 162 »rup et Wi L IR a0 LIaals o auﬂg u}vldl:u plsnue add 10p post and packing. Send ali orders to BI-PAK P.0. Boz 6,
M/P COMP GERM TRANS. VCBO 100/VCEO 50/IC 10A. HFE type 100/t 3mH2Z.
OUR LOWEST PRICk OF OUR PRICE PER PAIR: All mail orders plesse add 10p post and packing.
85p PER PAIR 1-24 prs. 80p 25-99 prs. §5p 100 prs. §0p Send all orders to BI-PAK P.O. BOX 6, WARE, HERTS.
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-the lowest pn'ces!

1 25 100+
8N7400 0-15 014 012
8N7401 015 014 012
8N7402 015 €14 012
8N7403 015 014 012
BN7404 015 014 0-12
8N7405 015 014 012
BN7406 0-35 @-31 028
B8N7407 0-35 ¢31 028
BN7408 0-18 €17 018
BN7409 018 017 018
BN7410 015 €14 0-12
B8N7411 0-25 024 0-23
BN7412 035 ¢33l 028
BN7413 020 €2 024
BN7416 0-43 ©-40 0-38
8N7417 0-43 0-40 0-38
8N7420 015 014 012
BN7422 0-50 0-48 045
BN7423 050 048 045
BN7426 050 0-48 0-45
BN7427 0-45 042 040
8N7428 070 065 0-60
BN7450 015 0-14 o¢-12
8N7432 045 042 0-40
8N7433 080 075 070
BN7437 0-64 062 060
BN7438 084 062 080
BN7440 015 014 012
BN7441 0-67 064 058
BN7442 067 084 058
8N7443 £1-30 £1-25 £1-20
8N7444 £1-30 £1-25 £1-20
BN7445 21-80 £1-77 £1-78
BN7446 0-97 094 088
8N7447 £1-00 097 0-895
BN7448 21-00 0-97 0-85
BN7450 0-15 0-14 012
B8N7451 015 014 o0-12
8N7453 015 014 o012
8N7464 015 014 0-12
BN7460 015 0-14 0-12
BN7470 029 028 0-24

74 Series T.T.L. 1.C’s

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS

8N7472 [ g g

8N7473 037 035 032
BN7474 0-37 0-35 032
8N7475 0-45 043 042
BN7476 0-40 0-39 038
8N7180 0-67 084 0-58
8N7481 £1-20 £1-1b £1-10
BN7482 0-87 0.8 085
8N7483 £1-10 £1-05 095
8N7484 £1-00 095 090
BN7485 £3-80 £3-50 £3-40
B8N7486 032 0381 030
8N7489 £5-50 £5-25 £5-00
8N7400 0:67 064 058
B8N7491 21-:00 09 090
8N7492 0-87 064 058
BN7493 067 064 058
BN7494 0-77 074 068
8N7466 077 0-74 0-68
BN7496 0-87 0-84 078
8N74100 £1-65 £1-60 £1-55
BN74104 0-97 094 038
8N74105 0-97 094 088
8N74107 0-40 038 036
8N74110 055 053 050
8N74111 £21-25 £1-15 £1-10
BN74118 £1-00 095 090

8N74119 £1-35 81-25

]
-
—
o

BN74121 0-40 037 034
HN74122 £1-40 2£1-30 2£1-10
8N74123 £2-80 £2-70 £2-60
8N74141 0-87 84 0-58

o 0- N3
8N74145 £1-50 £1-40 £1-30
BN74150 £3-00 -

8N741867 21-90 £1-80 £1-70

LINEAR 1.C's—FULL SPEC.
Price
25-99 100 up

Type No. 1-24

BP 201C—8L201C 83p 53p 45p
BP701C—8L701C 83p 50p 45p
BP 702C—8L702C 63p 50p 45p
BP 702—72702 53p 45p 40p
BP709—72709 36p 34p 30p
BP 709P—uA709C 86p 34p 30p
BP 710—72710 44p 42p 40p
BP 711--uA711 45p 43p 40p
BP 741—72741 %5p 80p 50p
MATOIC—uATO3C 28p 268p 24p
TAA 263— 70p 60p 56p
TAA 203— 90p 75p 09
TAA 350 170p 158p 150p

8.G.8. EA1000 2-63

ROCK BOTTOM PRICES
LOGIC DTL 930 Series I.C's

Type Price

Ko. 1-24 25-99 100 up
BP930 12p 11p 10p
BPO32 13p 12p 11p
RP933 18p  12p 11p
BI'935 13p 1gp 1lp
BP936 13p 12p 11p
BPO44 13p 12p 11p
BP945 25p 24p  22p
RP946 12p 1lp 1lop
BP948 25p  24p 22p
BP951 a5p 80p 56p
BPY62 12p 1lp 10p
BP9093 40p 88p  85p
BP9094 40p 38p 3%y
BP9097 40p 38p 86p
BP9099 40p 38p  35p

Devices may be mixed to quality for
quantity price. Larger quantity prices
on application. (DTL 930 Beries only).

NUMERICAL INDICATOR TUBES

i 1’ MODEL CD66 | GRI16 | 3015F
l = | Minitron
Anode voltage (Vdc) 170min 178min 1
Cathode Current (mA 2. 1 All indicators
! e—n(m-)_. ._3_ 14__ _B_ 0-9 4+ Decimal
| Numerical Height (mm) | 16 18 9 point. All side
i viewing. Full
Tube Height (mm) 47 | 32 22 data for all
types available
] Tube Diameter (mm) 19 | 13 12 wide | OD reguest.
! | LC. Driver Rec. BP41 or | BP4l or | BP47
141 141
! ! I I PRICE EACH 2170 | 2185 | £1-90
RTL MICROLOGIC CIRCUITS DUAL IN LINE SOCKETS.

Frice each
Epoxy TO-5 case 1-24 25-99 100 up

aL900 Buffer 35p 383p 27
uL914 Dual 2if/p

gate 83p 2
ul923 J-K flip-lop 80p 47p 45p
Date and Circuita Booklet for IC’s

Price 7p.

Practical Electronics

14 & 16 Lead Bockets for use with

DUAL-IN-LINE I.C's. TWO Ranges
PROFEBSIONAL & NEW LOW COST.
PROF. TYPE No. 1-24 25-99 100up.

TSO 14 pin type 80p 27p  25p
T80 16 ,, ,, 85p 82p 80p
LOW COST No.

BP8 14 150 18p 11p
BPS 16 180 14p 12p

November 1972

BI-PAK DO IT AGAIN!
S0W ok 25w (rms)

019, DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

% Frequency Response 15Hz to ONLY

100,000—1dB. £3_25 ach

% Supply voltage 10-35
Volts.

% Load—3, 4, 8 or 16 ohms.

% Distortion—better than
1KHz.

1% at

% Overall size 63mm

% Signal to noise ratio 80dB. 105mm x 13mm,

Tailor made to the most stringent speclfications using top quality components
and incorporating the latest solid state circultry and ALBO was concelved to fiil
the need for all your A.F, amplitication needa.

FULLY BUILT - TESTED — GUARANTEED.

STABILISED POWER
MODULE SPM80

AP80 ls especially deslgned to power 2 of the AL50
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest components
and circuit techniques incorporating complete short
circuit protection. With the addition of the Mains Trans-
former MTB80, the unit will provide outputs of up to 15
amps at 35 volts. 8ize: 63mm X 108mm x 30mm.
These units enable you to build Audio Bystema of the highest
quality at a hitherto unobtainable price. Also ideal for many
other applications including:—Disco Bystems, Public Address,
Intercom Unlts, etc. Handbook available, 10p PRICE £2.95

TRANSFORMER BMT80 £1.95 p. & p. 25p.
STEREO PRE-AMPLIFIER TYPE PA100

Bnilt to a specification and NOT a price, and yet atill the greatest value on the market,
the PA100 stereo pre-amplifier has been conceived from the latest eircult tecbniques.
Designed for use with the AL50 power amplifier system, this quality niade unit Incorporates
no lesa than eight silicon planar trangistors, two of these are speclally selected low nolse
NPN devices for use in the input stages.
Three switched stereo inputs, and rumble and scratch filters are features of the PA100,
which also has a STEREQ/MONO gwitch, volume, balance and continuously variable
bass and treble controls.

SPECIFICATION
Frequency Response
Harmonic Distortion

20Hz — 20KHz 4 1dB
better than 0-1%

Inputs : 1. Tape Head 1:25 mV into 60K
2. Radie, Tuner 35 mV into 50K Q
3. Magnetic P.U, 1:56 mV into 50K £2

All input voltages are for an output of 260mV. Tape and P.U. inputs
equalised to RIAA curve within £ 1dB. from 20Hz to 20KHz.

Basa Control £ 18dB at 20Hz
Treble Control 4 15dB at 20KHz
Filters : Rumble (High Pass) 100Hz

Beratch (Low Pass) 8KHz
8ignal/Noise Ratio better than — 65dB
Input overload 4+ 28dR

-+ 35 volts at 20mA
292mm x 82mm x

ONLY £11°95
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1
SPM80, 1 BMTS80 & 1 PA100 ONLY £23'00 FREE p. & p.

Bupply
Dimensions

All prices quoted in new pence Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

BI-PAXK

P.0.BOX 6, WARE - HERTS

Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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PROFESSIONAL
F SRADE
SEMICONDUCTORS

New Llow Prices!

All devices Top grade, Brand new K Fully guaranteed

BFS59 ZTX304 19p ZTX503 12p 25142 30p KksO36A17e | GEMINI AMPLIFIER

BFS60 ZTX310 8p ZTX50439p ZS170 9p KSO39A I7p
giggé %1?;:; ;P %}ig;g :;P %g:;{ ::P ﬁzg:;ﬁ :;P Set of Main Amp. semiconductors (stereo)
P P p P .
BFS97 ZTX313 10p ZTX53120p Z5(74 15p KSOSIA I7p | Set of Pre-amp. semiconductors (stereo) ..
BFS98 p ZTX314 1lp ZTX550 I5p ZS176 20p KSOS56A I7p Set of Power Supply semiconductors
Z¥§:8§ 8p 21)(358 ?BP ZrI§(05555| I15p ZS|7g 3;9 KSngﬁ :;P Main amp. printed circuit board
z 7p ZTX33013p 2 65p 25270 10p KSO&8A I7p ) -
ZTX109 10p ZTX331 14p 75271 14p KSO75A 17p | Pre-amp. printed circuit board
ZTX!11420p ZTX382 Ilp *DIODES* ZS$272 lép KSOB2A 17p Power Supply printed circuit board . -
§}§%:§ ::P %}iggi :29 %g:g? ;P %g%;z ;;P Eg?&'}:\ |;P (P.C.B.’s are glass fibre and are roller tinned and dnlied)
p P p P
ZTX214 13p ZTX450 15p 2122 75278 33p KSII0A Set of GEMINI TUNER semiconductors : :
ZTX300 10p ZTX451 I5p Z5123 KS120A
ZTX301 1lp ZTX500 10p ZS124 *ZENERS* KSI30A P. E. ELECTRONIC PIANO
ZTX302 15p ZTX501 llp Z5140 KSO30A ITp KSI50A 350 ZS170 £20-00 110 ZTX300 £9-50
ZTX303 12p ZTX502 I5p ZS14l KSO33A 17p KSI80A 24 ZN7474E £14-40 14 KSO47A £2.30

Postage & packing 10p. Free over £2. Send SAE for Ferranti data.
WE CAN SUPPLY ANY FERRANTI DEVICE, Send SAE for quotation.

DAVIAN ELECTRONICS ., PO BOX 38 , OLDHAM |, LANCS

UHE-AERIALS BUILD YOUR OWN

Suitable for colour and monochrome reception. LI QUID O| L WHEEL PROJ ECTOR
PLANAR fol ipol MESH refl
olded dipoles -+ MESH reflectors SUITABLE FOR DISCO OR HOME ENJOYMENT

=) = 7 =
e T D e CCCC, TOP QUALITY
=1 ™
%@%J/ﬁzzw) 233330 6 inch dia. MULTICOLOURED OIL WHEEL
' PLUS
ILLUSTRATED UHF.50
Aerial Arrays designed for fringe area reception UHF,50 £3-90 I R.P.M. MINIATURE GEARED MOTOR
UHF,18 £2-60 Complete Kit £6°50 inc. postage
Without alochrome process for
loft/window sill mounting UHF.10 £1-95
e el iy I C.T. ELECTRONICS
wall Bkt & 5" angled mast W.5 £1-00 .
(Avariable by mail order only when ordering UHF.50-UHF.18 or FM Aerials) 267 ACTON LANE, LONDON, W.4 01-994 6275
SURPLUS ELECTRONICS WAREHOUSE NOW OPEN AT
VHF/FM AERIALS 20-24 BEAUMONT ROAD, LONDON, W.4
Aerial Array single-dipole B,21 £1-306 Thousands of component and equipment bargains
Aerial Array dipole-reflector B,22 £1-65
CAR-AERIALS
Wing mounting spring Aerial 3-section extends to 481" A,6 £1-60
Motorised electric Aerial complete with details & STEREO IC DECODER
switch. 12V poss or neg. 5-section extends to 40” A,7 £6-00 HIGH PERFORMANCE PHASE LOCKED LOOP (as in ‘W.W." July '72)
PRE-AMPLIFIERS MOTOROLA MCI3IOP
. . EX STOCK DELIVERY
Suitable tor colour and monochrome, freq coverage 40-860 MHZ-1448 Gain . : ,
Weather proof Pre-Amplifi 7 £5-25 Specn. Separation: 40dB 50Hz—I15kHz. Distortion: 0:3%. I/P level:
eI AR AN 560mV rms. O/P level: 485mV rms per channel. Input impedance: 50k.
240V.A.C. Power Unit T1/PU  £4:25 Power requirements : 8-12V @ I6mA. Will drive up to 7SmA stereo
Low-Loss co-axial cable sold in multiples of 5 meters at 40p, nylon cable clips l:lnTI::"gI:PIIiESES FIBREGLASS PCB
per 100 at 30p. Aerial switches at 30p Co-axial plugs at 8p. (Printed and tinned), Resistors, I.C., Capacitors, Preset Potm. &
P & P. UHF & VHF/FM Aerials 50p, Car Aerials-Amps & cable etc., 25p, Instructions. Only £3-50 post free.
When ordering UHF Aerials, please state channel combination LIGHT EMITTING DIODE (Red)
5 L N L. Suitable as stereo ‘on’ indicator. For above with panel mounting clip
or transmitter location. S.A.E. with enquiries please. and instructions. Only 35p -+ p.p.
Terms P.0/Cheque with arder. UK. Mainland only. MCI3I1OP only £2:77 + p.p. 6p
IN4001 SOV I A RECT. DIODSS"EF‘:IIK;L o’f‘FFE’R Devi ONLY 5 h
. . e ton evices. eac
AVEE (COMMUNICATIONS) LTD 709" DIC 14 PIN O AMPS, Full Specification Devices,  ONLY 34p eath
Dept P.E.1. 96a Plains Avenue, Maidstone, Kent Fi-Comp Electronics
Telephone Maidstone 56962 BURTON ROAD, EGGINTON, DERBY DE6 6GY
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JUST PUBLISHED °’73
AUDIO-TRONICS

The great new 1973 edition of Lasky's famous
Audio-Tronics catalogue is now available—FREE on
request. The 48 newspaper size pages—many in
full colour—are packed with 1,000's of items from
the largest stocks in Great Brl(aln of everything for
the Radio and Hi-Fienchusiast, Electronics hobbyist,
Serviceman and Communication’s Ham. Over half
the pages are devoted exclusively to every aspect
of Hi-Fi (including Lasky's budget Stereo Systems
and Package Deals) Tape recording and Audio
Accessories, see the great new Lasky's Credit Plan
Scheme—enabling you to buy your ideal choice of
equipment on easy terms. Send your name and
address and I5p for post and inclusion on our
regular mailing hszt.

LEAK TEAK CASES

Teak or Walnut zase for Stereofetic tuner only.
LIST PRICE LASKY'S \ C&P
£7-37 PRICE £2.50 25p

Double case to hold Steres 30 or Stereo 70 and
Stereofetic tuner in Teak or Walnut.

LIST PRICE LASKY’S .
£10-37 PRICE £4.95

C&P
3I5p

3 LEAK
TRUSPEED

2-speed 45 and 33f rpm
.belt drive turntable
:omple(e with plinth, cover
and Shure cartridge.

M LIST PRICE £69-50

LASKY'S £47.50

PRICE

C&P
£1-50

diodes, printed cir-

cuit, coils, squelch

circuit |.C. Decoder,

be mounted into any cabinet you choose. It may

be used with any High Fidelity Amplifier. Power
requirements 25/30V DC.

carp

SINCLAIR PHASE LOCK
etc., supplied com-
LIST PRICE 'L,IR\ISCKEY'S £15.75 2L

LOOP STEREO FM TUNER
pletely built and

£25-00
BSR TAPE DECK

== Incorporates varicap
tested and ready to
sCooP

7 Reels not
supplied

BSR TD2

FANTASTIC VALUE, ONLY Lasky's can offer
you a tape deck at such an amazing price.
The BSR TD2 tape deck operates by a simple
reliable mechanism using the minimum of
controls.

With } track mono heads. Incorporates fast
wind and fast rewind, records at 3} ips. giving
up to 3 hrs playing time, takes up to S5%in.
spools. Size 13in.  83in. front to rear, 24fin.
below plate, | {}in. above plate.

‘ALSO SUITABLE FOR USE AS A TAPE
TRANSPORTER

LASKY’S C&P35p
price £8°95

o

s DORKDEK AU DUKK

»
]

A

ONDO 3N
»
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BELTEK C5700
8 TRACK

Stereo car
Flayor

Accepts all stand-
ard pre-recorded
8 track stereo car-
tridges. Features
include automatic
head cleaner,
channel select and
channel repeat push but-
tons, slider type volume and tone controls, channel
balance. Qutput 5 watts per channel, frequency
response 50Hz-10kHz. Output imp. 4 ohms, size
43 (W) x 143 (H) ~ 64(D) in. Operates on 12V DC
negative earth. Beautifully styled with black ivory
and chrome trim.

BELTEK C5700 complete with mounting
brackets and 8 track pre-recorded demon-
stration cartridge.

£19.758 car3op
BELTEK R5310 FM TUNING ADAPTOR

Matches the C5700, the ideal car stereo system.
LASKY'S PRICE £ 895 carase

Add £3-75 to any BELTEK car player for
pair of FANTAVOX KS701 car soeakers.

w4,

AKAI TAPE
¥  RECORDER

/~

y: SCOOP!
. ¢ (C & P75ponail
', Tape Decks.)

AKAI 4000D iflustrated
List Price £93-65
AKAI 1720L
List Price £87-36
AKAI X1800SD
List Price £162:79 ..
AKAI X200D
List Price £157-93
2 CSS-8 Speakers
List Price £25-00 (pair) Lasky’s Price £15.95
C & P 50p
2 ADM 11/8 mics. Suitable for use on all Akai
tape recorders. List Price £11-90.
Lasky’s Price (pair) £7.50. C & P I5p.

NEW
WELLER

MINI

WORKSHOP KIT
MODEL 600K

Powered by a 25,000 rpm, |15V, 7SA Universal
motor. This small versatile, easy to handle, power
tool is ideal for handymen, hobbyists and profes-

/y“{ E

Lasky's Price £61.50
Lasky's Price £58-95
Lasky’s Price £111.50
Lasky’s Price £106-50

DIGITAL
CLOCK

EXCLUSIVELY
FROMLASKY'S X
The clock meas- %
ures 57 (W) x 24"

(H) x 3"(D) {over-

all from front of
drum to back of switch). SPEC.:210/240V a.c. 50Hz
operation; switch rating 250V, 3JA. Complete with
instructions, NOW WITH ILLUMINATED
DIAL COMPLETE WITH KNOBS
FEATURES: @ MAINS OPERATION @ i2-
HOUR ALARM @ AUTO “SLEEP” SWITCH
® HOURS, MINUTES AND SECONDS
READ-OFF @ FORWARD ANDBACKWARD
TIMEADJUSTMENT@SILENT OPERATION
® SHOCK AND VIBRATION PROOF
@ BUILTIN ALARM BUZZER
SPECIAL QUOTES LASKY'S

FOR QUANTITIES PRICE ‘6'15

BSR TD8S s L 5+

8 TRACK STEREO >l
CARTRIDGE PLAYER -

The TD8S is suitabte for ;ﬁ( P
use with most modern R
stereo amplifiers and delivers a Ca&pP
pre-amp  output of 125mW. 3I5p
Power requirements: 210/250V AC, 50Hz. Frequency
response: 50Hz-10KHz. 4 pole dynamically batanced
synchronous motor. Black and woodgrain plastic

c&P
25p

cabinet. Size: 85(W) - 3j(H) 104 (D) in.
Lise LASKY'S
Price £24-20 PRICE ‘|1'9s

Garrard Record -

Players \é‘s

SP25 Mk. Il
Deck Only
&

SP25 Mk HlI £l0-85
AP76 £18.75
SL9SB £32-50
SL95B on base with 9TA cart. £44-00
SL728 £23-95
401 £28-95
408 . £9-50
2025TC with stereo 9TA cart. £1-95
Zero 100 £39.95
Zero 100S £37.50

NEW RECORD
PLAYER MODULES

These new “"Module’ systems from Garrard
and Lasky's enable you to buy your record
player complete with attractive wood
plinth, tinted acrylic dust cover and high
quality compatible stereo magnetic carcridge

together offering optimum performance
and appearance.

GARRARD MODULES

Garrard SP25 Mk. Il turntable
Shure M75/6 cartridge

with
£23-95

sionals. The wide selection of bits helps you grind. Gerrard AP76 turntable with Shure
sharpen, drill. rout, cut, etc. Perfect for delicate M75/6 cartridge . £33-95
work and hard to reach places. The complete Garrard AP96 (urn(able (snngle play
MINI-WORKSHOP is housed in a strong plastic version of SL95B) . £38.75
carrying case. For 240V a.c. mains operation. Garrard Zero 1668~ sraehh | ok
MODEL 600K place Kit contains: @ Model 600 Shure M93/E cartridge £52.75
Power Unit @ Accessory Caddy @ 8 Grinding/ C.&P 75p
Sharpening Bits B 3 polishing Wheels @ 4 Cleaning
Bits @ 8 Abrasive Discs @ 3 Abrasive Bands @ Ex- LASKY M
panding Drum @ Drill Bit @ Mandrell @ Chuck o A LI
Wrench @ Dressing Stone @ Plastic polish Lasky's (Garrard) SP25 Mk. Ill turn-
® Jeweliers Rouge @ Complete with owners” manual table with Goldring G800 cartridge £20-50
@ Size of power unit only 74in. Lasky's (Garrard) AP76 turntable with

Goldring G800 cartridge £30.50

Lasky's(Goldring) GL75 turntable with
LEAK SPEAKERS Goldring GBOO carcridge b, 4500

Lasky's (Goldring) GL75 turntable
150 Speakers (pair) £3895 C & P with Goldring GBO0O/e cartridge £49-50
250 . o 80 oo £48 95 £250 C.&P.7Sp
600 " . . £68°75 ’

e d and Bra e
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PCB’s and KITS
For Designs Published in P.E.
All PCB’s Fibreglass, Drilled, Roller-Tinned

Ies] (Circuit and assembly notes free with each PCB)

AURORA—Multichannel Sound Controlled Light

j j — Designer Approved PCB's and Kits.
qUIte SImPIy the beSt Semiconductors (SCR's excl), 8 Ch., £7:65; 4 Ch. £4.50
R's, C's, Pots, Ferrite Cores, 8 Ch., £10.00; 4 Ch., £5.50
Power supply (will supply B Channels), £2.85

RESISTORS Egg ((:zin 6Il|r;) hoédspgre-amp and 4 chans., incl pots, £1-35
in $in) holds U, Sync Gen., 8 cores, 8 SCR's, £1.35
FULL RANGE OF CARBON FILM RESISTORS - CALLERCORD—Automatic Answering Machine
W (range 47 ohms to 470K) These Mlmatu_re High Stability Designer Approved PCB and Kit
|p each carbon Film Resistors have neghgible S$/C's, R's, C's, Pots, Switches, Relays, T/former, £12
iw and) +W (range 47 ohms to noise factor, II:CB (4in . 74in) also holds edge-cons. and relays, £1.50
10 Megs)................ lp each Al Resistors =5 per cent (except arrot tape recorder, £6.95
IW (range 47 ohms to |0 Meg) values over 47 Megs). These DIGI-CAL—Details of PCB's on request
p each Resistors are even lower in price DOOR BELL YODELLER .
2W (range 47 ohms to 10 Meg) than most 10 per cent and older S/C's, R's, C's, Pots, £4.45; PCB (3in_. 37in), 75p
3p each carbon composition types. ELECTRONIC PIANO—Details of PCB's on request.
GEMINI PRE-AMP (
H Semiconductor set (stereo), £1-90
PRE-SET POTENTIOMETERS R's, C's, Rotary pots and Sw's to fit PCB (Stereo), £8-85
Standard values of pre-sets from 100 ohms to 5 Meg— PCB (34in 104in) Stereo. Also hold pots an? Switches, £2-10
i . : GEMIN! MAIN AMPLIFIER (30W per channel)
Standard/miniature. ... ... Tp each Sub-miniature . . . S5p each PCB (34in 54in) Stereo, £1.40; R's, C's, Pots (stereo), £4.30

GEMIN! POWER SUPPLY
(2in x 4in), 7Sp, R's. C’s, Pot, £3-70

SIEMENS PROFESSIONAL CAPACITORS CB
GEMIN! STEREO TUNER

POLYCARBONATE AND
POLYESTER ELECTROLYTIC PCB (43in - 10in) as published £1.80 ‘

Voltage Capacitance Price Voltage Capacitance Price h?g;gﬁhgﬁﬁla&%ylxgﬁf II‘;:’CB s-——details on request.
Hoo) L i3 hoy 22uf e S/C's. R's, C's. pots, £2-90. PCB (33in - 44in) also holds pocs, £1:20
ooy oLk ée oV 470uf I3 MODEL SERVO CONTROL—AI PCB's—decails on request.
100 Qi o0 e S L PHOTOPRINT PROCESS UNIT
oo 33LE Too 25y, MLoLE Tp S/C’s, SCR, LDR, R's, C's, Pots. Relay, Sw's, T/former, £7.90

v P 2 2 00uF o0 PCB (34in x 5%in) also hold pots, relay, keyswitch, £1:20
1o O Isp 23Y) 220uf e TAPE NOISE LIMITER

ov 0.01uF 2oy RL0un 140 S/C's, R's, C's, Pot, PCB (14in - 3in) £2:20
3 3 2 Z3Y) 1,Q00uF 11p VERSATILE LIGHT EFFECTS UNIT—Single Channel Sound
o s 2 23 2,200uf 41p Controlled Light
v eO22LE > 3oy ary? 7o S/C's. (excl. SCR) R's, C's, Pocs, T/formers, Keyswitch, £8-85
o 0e03o4H ge o] 2201 140 PCB (5tin « 5kin) also hoid pots, Sw, T/former (T/T7). £1.50
250v 0 065ﬁF 6: 1oov ZIﬁﬁ 93 Orders 10p P. & P. Other Designs Available. S.A.E. for list.
250v u 6p 100V s t4p

PHONOSONICS
SPECIAL OFFER DEPT. P.E.Il, 25 KENTISH ROAD, BELVEDERE, KENT
Bumper Bundle of power transistors, capacitors MAIL ORDER ONLY
and diodes. Retail value £5. Yours for only
£1-50. Offer valid for limited period only.

®
troductio
Here are just a few examples of our LOW Semiconductor prir.oes ... Many
W

more semicons available all at equally sensational prices

COUN
1+ 25+ 1+ 25+ |+ 25+ U

AC 127 24p 11p | BZYBBC Series 0C76 22p 2lp
AC128 199 16p | EI2(27V-30-0V) oCI70 24p 11lp
AC176 15p  13p — 10p"  9p | IN400I 6p  Sp
ACY 18 18p I5p | NKT210 24p 19p | IN4002 6p Sp
ADI6I 27p 25p | NKT211  24p 19p | IN4003 Tp  6p (4
ADI62 27p 25p [ NKT212 24p 19p | IN4004 8p TIp
AF139 28p 26p | NKT2I3  24p 19p | IN4005 10p  9p
BCI107 9p 8p | NKT2l4 19p 17p | IN4006 120 Lllip
3 RN R

P 8p 24p 19p 1N4148 4p P
BEl4 85 7o | NKiiai  3io 196 | 3NIes  2i5 108 by 4, Watson Ph.D.

P [ 4 lp P P P
BC 49 8p 7p | NKT242 14p 12p | 2NI613  l4p 13p University of Wales )
gg;? ;39 :gn :5;33? %p ;:n %:;;“ igp ;;n 128 pages about the theory and applications of field effect

1 P P P -] P . 1 i
BCYT72 4p 12p | NKT402 75p 599 21N2905 24p 22p transistors: e Introduction to the field effect transistor
SFDng ;:p ;gp NKT403  64p S0p | 2N2906 19p I8p o Characteristics, parameters and tolerances ot the field effect
5 246 135 AEER ‘ég ’g: R ?3: ﬂz transistor e Biasing and audiofrequency amplification e Voltage-
BFYS0 190 18p | OA79 6p Sp | 2N3054 49p 47p ntrolled resistors, current- limiters and d c. amplifiers e High
BEY5| 18p 17p | OA% Sp 4p | IN3055  STp 52 ?O Uizl S T a FET switches ph oo sa%d
BFY52 190 18p | OC70 120 I12p (8D130) . requency amputiers and mixers e switches, chooper.

analogue gates. e Integrated circuits

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE:
e Miscellaneous devices and applications

Switches, Comprehensive range of N.S.F, Toggle switches and Rotary
Wa(er switch kits (to enable you to make your own switch to your own specifica- = ——
tion). . . . SILICONIX LUTD.
Coppeg !ardmnate and all materials available to make your own printed Sketty . Swarses, SAR BEA
circuit boards. € . .

Lamps and lampholders for every requirement. Ready Built Circuits and Tel:Swanseal M=
Modules,

Freezer and Cleaner aerosol sprays.

Jack plugs and sockets,

Variety of speciality products.

Recording Tape.

r | s
Please send copy coples of : ‘W

All orders value £2 or over post free. Other orders please add 10p P. & P. , .
“an Introduction to Field Effect Transistors -

We only sell new products—do not confuse with ‘"seconds’’ or surplus stock.

B f k i h i | U.K. d B.F.P.O.
addresses only, o priees we regret che prices apply to = for which | enclose cheque/P O. No 4
To GSPK (Sales) Limited I
Dept. P.E.,, Head Office, Hookstone Park, Harrogate, Yorkshire HG2 7BU to the value of £ i .
(YL | Please 6t in che coupon and send with 10p (refundable on | Name__ !
CALLERS I ordering) for catalogue | Company - - : e
WELCOME Name ....... e el AR o 1o st st T T pmes o Address B o - 1
| Address! .. guimm - g e e “onnzas bado 5200000000 5300000000082 I > l) % -
MON. TO FRI. = — = = g
................................................................... PiE.
e e B e N S CHE AN AR NS I
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MULTIMETERS /- EVERY purpose/

[SEW PANEL METERS

USED EXTENSIVELY INDUSTRY, GOVERNMENT | H s, L o ORELEZaX
DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 3 0/10/50/250/1000 v A.C. O\crhead prumnuu
@® LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN 0/1/100 M.A. 0/150 K ohnw. | 5/25/100/500/1000V D.C.

STOCK @ OTHER RANGES TO ORDER 0 £1-97. P. & P. 15p. i 10/50/250/ 1000V A.C.

.'xgyA/‘.’Z:Om.\. ‘.'(2(/% x)l'xﬁg

ohm. —35 to 52db.
NEW ‘““SEW’ DESIGNS TMX MODEL MD.120. | £4:97. P« P 15p.

CLEAR PLASTIC METERS | BAKELITE PANEL METERS | | Yo scale  u0knivolt MoDEL PLASe. 20k 0

vmc d.c. 8k0/Volt

TYPE SW. 100 | TYPE S-80 R e @ . Mirfor scale. 06/

100 x 80 mm ' 80 mm square fronts Current  0-60uA/0-12;0~ g‘/!l;r/jslo]/;g(/)/ggé)‘y d.c.

| 50uA £3-50 " 300mA.  0-60k2/0-6M 0 a.c.

. — dB. 24621 P. & P. 10p. 50/ 60024/ 60/600mA.

:g.:g 20 to +63 24621, P & 15p o

£3.30 — 2. —20to + 46dB.

2305 p HODEL 500. 30000 26974. F. & P.124p.

£2:85 1A d.c. -85 — PV, with  overload 57

22-85 SAd.e. .... £285 protection, mirror scale ﬁ,o,zl:‘l' :&2:{ ‘-,{En

£3- . £340 5 ... £2.85 300V ac. .. 22.85 0/-5/2-5/10/25/100/ meter, polarity

100-0-100uA zsao VU Meter .. £4- £2-85 VU Meter  £3-70 250/600/1.000 V d.c. 0/2:5/ reverse witeh.  Sen-

10/25 /lOU/”ﬁO/uOU/ 0]\\ t.
1,000 V' ae. 0/50 A /5/50" 2 IR
500 m amp e,

0/60K /G Meg./60 Megq.

“SEW'" CLEAR PLASTIC METERS

Type MR.85P, 4}in - 4{in fronts. Type MR.38P. 1 21/32in square Ironts.

I 50mA .. .. £3-10 200mA . . 2178 £8-87}. I'ost paid. et !
100ms ... 2310 —raieme 1| 300ma ... £1-78 ! : f,of)::;c"f,
500maA . . £3:10 " 5 i 10K, 100 00K, |...e“4
}A .. .. 2310 | TMK LAB TESTER 10 meg. 20 to + 2501, £12-50.
SA .. £3.10 A 100,000 P. & P.17%)p.

134 . £3-10 G}m scale buzzer
30A........ £3:20 short circuit check. | HIOKI MODEL 700X
'C
20V d.e. ... £3-10 Sensitivity: 100,000 O.P.V. Overload
nsitivity: 100,000
50V dee. . . £3:10 Vo g protection. Mirror scale.
130V doe 310 OPV d.c.5/Volt a.c.
300V 0o, | £3.10 | 50uA £2:30 : e SO B, B8 -31-6/1-2/1-3/8/6/12/30,60-
15V ac. . | 5310 | 50.0-300A . $510 : 5175 10, 50, 250, 1,000 120/300/600/1200V DC
Fem o o OO Heteind oo L d. i e volts: 3. 10, 50, 2 o "500, 1,000V 157316/ 12/30/607130/300 500
govom B3 || Rn a LAl L d. 175 .. current: 10, 100;m 10, 100, 500mA, | 1200 vAC
_)00 8 Meter 100-0- 100“\ si-ss I 100V dee. £1-75 25, 104, Resistance: 1K, 10K, 100K, | 1550mats 6/30 60/150
A o £880 ) Imd . £3-15 | 200ud £1.96 150V d.c. . £1.75 10 meg, 100 meg. Decibels: —10 G0 | 300 ma
VU Meter . £3-95 200uA 28 B | B gk 5%'75 +49dB. Plastic case with caccying handle. 5112 AMP DC
1Aac* .. £3:10 | 500-0-5 u\ £1-75 | 500V d.c. £1.75 size T4in x 63in X 3fin. £18-90. T. & P.25p. | WK 1000K /2 Meg 20 i
£3.10 | 5Aac* . . £310 | ImA . ... £1.75 750V de. . £L75 Ao L LD B3T3 i
£3-10 10Aac* .. £310 | 1-0-lmA... £1.75 15V ac. . . ~20 to + 63 db

£3:10 204 ac* .. £310 | 2mA . . .. £1.75 | 30V a.c. . P& 1. 20p.
... £310 30Aact . £3.10 | SmaA . . £1-75 150V ac ROUND SCALE TYPE PENCIL 2850 1 :
_ | 1omA . ... £1.75 300V ac TESTER MODEL TS.68 RUSSIAN 22 RANGE MULTIMETER
Type MR.52P. 23in square fronts, 20maA . 21.75 500V a.c. Model U437 10,000
S0uA ... .. £3-40 120V de. ... £2.20 S0mA .. . 2175 S Meter = o.pr. A ftirst class
50.0.50 A .. £2.85 ' 0V de. .. £2.20 | 100mA . .. £1.75 ImA | . versalile  nstinment
_____ £2-85 300V dc. .. £2.20 | 150mA ... £1-75 V17 meter l(l;aqn\‘;(iﬂ;'f\ln'l: llm
100 0- 100;1,\ £2-75 15Vac. ... £280 | —— - ————— — — - crinblido o o
300uA £2-55 | 300V a.c. £2-30 Type MR.45P, 2in square !ronu . i h'“h"" gtanands:
1mA 8 Meter S0A ...... 29. . £1.85 Completely portable, simple to use pocket 2o/ 10750
JmA . 1A £2-30 | 50-0-50 H £1-85 sized tester. Ranges 0/3/30/300V a.c. and e
10mA VE Meter 23-50 HA # oV de g d.c. at 2,000 o.p.v. Resistance 0-20k{2. 0 500
1 , 100uA . .. £2:30 o de | 4185 ONLY £107. B ps Moo e
50maA .. PlAac* . £220 | 100-0-100pA £2:05 | 300V d.c. .. £1.85 ¥ £197. P& T 13p. e
100ma 3 ace .. £2.20 ¢ 2000 A || Bees, - ‘2'83 - - T 100mAJiA. Resist-
104 ac.* £2-20 | 204 )60“ N 2122 e 2 TMK MODEL 117 F.E.T. ELECTRONIC ance 300 ohins /3 /30, 300kQ [ 3¥M Q.
204 a.c.* €2.20 | 7,04 £1.85 MmA £2.05 VOLTMETER Complete with batteries, test }}-anS. in-
30A a.c.¥ £2:20 | 5mA .. . . £1.85 | VU Meter .. £2.50 Battery operated, 11 structions and sturdy steel carrymg)(‘:;wre.
- Be—— 10mA ... £1.85 | 1y a0 £1-85 meefinputgooicansesy OUR PRICE £5-67. S L
Type MR.65P. 3tin - 3}in fronts. S0mA . . ELBS -y e Large 41in mirror scalc. T0-3 PORTABLE OSCILLOSCOPE
SOpA £370 | 0V de. . £240 | 10oma . gles  Ob At .. 2188 Size 5gin x 4iin x _ )
5010-500A . £3-00 | 30V de. | . £2.40 | 00ma £1.85 108act o £185 Ain. Do volts 0-3- Fin tube. Y amp. Sensiti-
£ 150V de. .. £240 | 1A .. . . g1.85 20Aac*  £185 DI200A AR ol 232 Vity 0-1V pp/CM. Band-
300V . L. £2:40 | 5A . .. £1-85 30Aack . £185 S0 I AL S MBI 0SK008 width 13 cps13MHz.
13Vac . £2.55 - - - - oA lmi“anfc’;”;ml’;ﬁ- Sl Qi Input np. 2megQ 25pk
50000-5 JOOM 5540 p i “SEW"™ BAKELITE Decibela —20 to +51dB. Complete with o ae Ry 008
Tma . 00 de40 ‘ £9.55 PANEL METERS leada/instructions. £17-50. P. & P. 20p. ez sl SpE.  Time base,
i B9 | 1y w5 04 squace oo : o e,
30mA ... £2-40 3 £2-60 S e e T ETER al. lumiinatod scate 190 x 215 x 350
100ma ... £2.40 | VU meter . £3.7 TRANSISTOR TESTER evternal. Hlmmmated acale 1403215 x 3
500ma T €240 | SomA st €940 00,000 o.p.v. MIRROR SCALE s AV [ERDEA RN "yd.
N a - - chad OVERLOAD PROTECTION Drati . new with handb: 3
1A .. Aact g
5A L. ‘ iggxnr:: :g* :g :g I . 0f-121-6/37 12730 [ 120/ 600 Garr 20n.
104, . . S00mA a.c.*  £2.40 oV de VDU, 0/6/30/10/500 VAC. HONEYWELL DIGITAL
15A. £2.40 ' 1aac* .. 2240 10V de. .o 0/12/600uAf12/ 300MA /12 VOLTMETER VT.100
204 . ... £240 0 £2.40 20V.de. . £215 | AMP DC. 0/10K/I MEG/ Can be panel .
304 . .. g2.85 0T |50V de. £2:15 | 100 MEG. — 20 to +50 db. bench 1uounted
504 . ... g5 | 10Aact 4240 S 150V 2215 | .01~ 2 MFD. Transistor Rasic  meter
3Vde .. £2.40 | 20A a.c.* £2-40 300V d.c. £2-15 tester measures  Alpha, measures 1
0Vde . . £240 30Aac* £2-40 S0mV de .. £240 | Bety aud Ico. Complete volt d.c. hut

£2-40 with batteries, instruetions
£2-20 | and leads. £13-50. P. & P.

*MOVING IRON —

can he used
To easure

lOOm\ 4| -

) £2:20 | L & wide range

ALL OTHERS MOVING COIL | 100-0-100u3 g0 | T | ARETE c
00uA . . B - volt, e and ol th optional
Please add postage 3004050054 CHe e 12-%5 e SQUARE WAVE ;1i:.'g-\i.:“.»h;.'||:.“ nt and ohms with optiona
ImA .. £235  lAac* . £215 AUDIO GENERATORS T, 0 S o T
“SEW' EDUCATIONAL | i-0-1ma. . A -2l Siner20eis e |G Reston: V. N, of dgits: 5
SmA . . 3 . s on fou serange dunt  Overrange:
METERS | 1oms . | 3215 £2.15 bandssmauare: |G ey
Type ED.107. Size | 50mA . .. £2:15 304 22-15 2efs o 3 kel b g0 s o, Measurmg cyele: L per
overall 100mm x | 100mA ... £2-15 504 a.c.* £2-15 ontput - fuped - second.  Adjustment. Automatic zeroing,
80mm » 108mm. S00mA ., £2-15 VU meter £3-40 ance 5,000 ohins, full scale adjustisent against an internal

A new range of high 200{250% a.e,

reference voltage. Oserload to 100V die.

quality moving coil
instruments  ideal
for school experi-
ments and other
bench applications.
3" mirror scale. The
meter movement is easily accessible to
demonstrate internal working. Available
in the following ranges:

Supplied  brand
new ajul wnaran-
teed withinstrac:
tion mannat and leads £17-50. Cari. 371p.

TE-20RF SIGNAL GENERATOR

Accurate  wide range signal generator
covering 120 ke/s=260 Me/s on 6 bands,

Input: Fully tloating (3 poles). Input
power 1 (N HHB0 egcles.
Overall stz n. x , 1. x ¥ 3/18in
AVAILABL BRAND NEW AND
FULLY GUARANTEED.

£35.50 Carr. 50p

S0uA ig-so | 20V dee. .. 24-85 Directly cali- e W ST
10004 - 10 L brated  variable LWL
1mA .. 24.85 1 90V de . 2485 *. attenuator,

50-0-50uA .. £510 300V de. . 24.85

tion 200"

& CO (RADIO) LTD.

| ‘ Oper:
1-0-1mA. ... £4.85 23-40 ' 500uA ... .. £3-05 240V a0 .
1A de. ... 4y Dudlrange £330 | 1ma 2270 | fend] oy Also see next two pages
5A de. . . 2485 J00mA/5A d.c.25-10 ‘ ]000 lOOpA £3.20 300V a. 22-70 P& B ATip

00,1

10V de. ... 24-85 , 5V/50V d.c.

Iractical Electronics
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SEMI-CONDUCTORS/|VALVES

2N222¢
2N2222A
2N2297
2N2368
2N2369
2N2369A
2N2410
2N2483
2N2484
UN2539
2N2540
2N2613
2N2614
2N 2646
2N2711

2N29260
2N2926Y
2N3011
2N3014
2N3053
2N3054
2N3055

914

28p | 2N3708

0p | 2N 3823

88p 2N5457

ALL DEVICES BRAND NEW AND FULLY GUARANTEED

eN341S
2N3416
2N3417
2N3439
2N3440
2N 3564
2N 3565
2N 3566
2N 3568
2N3569 25p
2N3570
2N3572
2N 3600
2N 3606
2N 3607
2N3638 18p
2N3638A 20p
2N3641 18p
2N3642 18p
2N3643
2N 3644
2N 3640
2N3691
2N 3692
2N3693
2N3694
2N 3702
2N3703
2N3704
2N3IT00
2N 3706
2N3707

4
£7p

20p
25p
260
189
18
16p
18p
10p
10p
11p
10p
[ 1]
1ip
»
2N3709  9p
2N3710  9p
2N3711 1
2N3713 187p
2N3714 200p
2N3715 123p
2N3716 130p
2N3773 240p
2N3791 208p
2N3819 84p
2N3820 55p
80p
2N3834  £7p
2N3854A £7p
2N3855 27p
2IN3855A 80P
2N3836 80P
2N3836A 85p
2N3858 8bp

88p 12N 38284 30p

2N3839 27
IN3839A 38D
2N3860 30p
2N3866 160p

0p

40p

2N4285
2N4286
2N4287
2N4288
2N4289
2N4290
2N4291
2N4292
2N4294
2N4303
2N4964
2N4965
2N5027
2N 5028
2N5029
2N5030
2N5172
2N5174
2N3175
2N3176  4Bp
2N5232A
2N5245
2N5248
2N5248
2N5265
2N3305
2N5308
2N5307
2N5308
2N5309
2N5310
2N3354
2N3335
2N53568
2N 5365
2N5366
2N63687

2N 5458
2NG459
28102
28103
28104
28301

ABY@7
ABYS86
AB8Z21
AUY10
BC107
BC108
BC109

303! BC113

in
£hy

150p
10p
}09
10

BFW89

€ See previous page L] G.W. SMITH & To. (RADIO) LTD. . See opposite page »

LT R PR R PR PR R R

NKT219

100p
1
0

MJEJ70 80p|TIS47
MJE371 80p|TI848
MJE520 60p|TIB49
MJE521 70p|T1850
MPF102 48p|TIB51
MPF10S 38p| TI862
MPF104 37p{TI853
MPF106 37p| XB112
MP83638 38p(XC141
NKT124 48p|ZTX107
NKTI20 $7p|2TX108
NKTI26 $7p(2TX109
NKT128 87p|ZTX300
NKT130 87p|ZTX301
NKT137 &8p(ZTX302
NKT210 30p(ZTX303
NKT211 80p(2TX 304
NKT212 30p(2TX
NKT213 $0p|ZTX601
NKT214 80p(ZTX602
NKT216 88p(ZTX0603
NET216 38p|ZTX504
NKT217 40plZTX56M

-
=
-

§ESTESFIIESEIITEEE

o
33

EE35

EE L B AR

L ER O T

§333EESPRIF

FJH101
FJH111
FJHI121
FJH181
FJH141
868p | FJH151
FJH161
FJH171
FJH181
FJH221
p|FIH231
FIH241
FJH251
FJJ101
FJJ111

BN7433

CAS018A
11
CA3019 84p
CA3020 196p
FIJ121

CA3020A
1609 (FJJ131
CAS021 1588p | FJJ141
CAS022 130p|FJJ181
CA3028 126p(FJJ191 68p
CA3028 100p|FJJ211
CA3028A 74p|FJJ2s51
CA3028B FIL101
108p| FI Y101
CA30290 87p
CA3028A
165p
137

g

8N7493
8N7495 87p
8N7496
BN74107
CA3030 BN74153
CA3035
8N74154
BN74160 200p

MC780P 247p
180p
BN74161

MC788P 146p

o
MC799P 68p|BNT4164

MC1303L
MC1304P

8N74165 .

8N74182
MC1305P

P
MCS38P b9y
MC1435P

8N74193
TAA241
1

»
LIV 428p
1p|TAA243 150p

TAA263 78p
p|TAA203 97

TAAS00 176
TAA3I0 125p
TAAS20 72
TAA360 176p
TAA435 147p
TAA521 182p
TAAb22 360p
TAA530 495p
TAAS11 448p
TAB101 97p
TAD100 150p
20p{ TAD110 180p
23p(8L403D 180p
48p)BL702C 1479
80p| UA702A 280p
84pl UAT02C 77p
84p | UA703C 187
20p/ UA709C
81p| UAT10C 125p
48p{UA716 187p
80p| UA723C 100p
20p| UA730C 160p
48p| UAT41C 80p

50PIV 4A
100PIV 44
200P1V 4A
400PIV 4A
600PIV 4A
60p| OOPIV 6A
45p| 100PIV 6A
80p | 200PIV 6A
200P1V 24 85p| 400P1V 6A
400P1V 2A 80p| 600PIV 6A 859

SILICON RECTIFIERS
MINIATURE WIRE ENDED PLASTIC
SERIES m PL CL

1 AMP 1.5 AMP 3 ANP
4001 50P1V ki g 8 19p
4002 100PIV »
4003 200P1IV
4004 400PIV
4005 600PIV
4006 800PIV
4007 1000PIV  16p D 3
DO+ less 15% 100+ lesa 20%
SILICON RECTIFIERS
STUD MOUNTING
10A 1754 354
— 45p 50p 21-88
2y 50p 56p
30p 56p 62p
iy 60p 7y
) 87
40p 86p 41.08
50+ leas 15% 100+ less 20%

MC1552G
MC1709CG
MFC4000P

BN7400
50p|8N7401
BN7402
8N7403
BN7404
8N7405
8N7406
8N7408
BN7409
BN7410
B8N7411
BN7412
BN7413
BN7418
BN7417
BN7420
8N7423
8N7427
8N7428
8N7430
8N7432

$335533888

BOOPIV 1A
SOPIV 24
100PIV 2A

DIODES
400MW 1-5WATT | 10 WATT
3-3-33V I 2:4-100V l 3-8-100V
10p each 85p each 40p each
264 leas 15% 1004 less 20%

TRANSISTOR DISCOUNTS:— 12 + 10%;
20 + 15%; 100 + 20% any one type.
Postage on all 8emi-Conductors 7p extra.
S8.A.E. JOR FULL LISTS

Practical Electronics

VALVES
0A2 38p, 2024 30p ELSS  38p
0B2 48p | 2525 42p)EMB0 48y
0Z4, 30p|2526 65p|EMS1  60p
IL4 20 %15 80p|EM84  8Bp
IRS 40p|30C17  00p|EMSS 1089
185 20p|80C18  80p(EMBT 709
IT4 25p|S0F5 88p|EY51  40p
104 30p|30FL1  76p|EYSS  40p
1U5 60p|30FL12 120p|EYS7 4%y
2D21 36p|30FL14 96p|EZ40  BSp
Q4 80pi30L15 B8Bp|EZ4l  80p
384 38p{30L17  80p|E280 £7p
3V4 48p{30P12  B0p|EZ81  £9p
5R4 78p|30P19  88p|G232  48p
5U4 38p|30PL1  75p|GZ34  60p
5V4 48p|30PL13 98p KT66 208p
5Y3 40p|30PL14 80p|KT88 200p
5Z4G  40p|35L6 80pIMUl4  76p
6/30L2 80p|35W4  35p| PABCSO 40p
6ACT 40p{3524 38p| PCB6 [
6AG7  40p(35Z5 80p| PC88 60p
6AKG  3Bp|50B5 80p| PCY7 4p
6AKS  80p|50C35 80p It
6AL5 80 86p|PCCB4  40p
6AM6  80p|85A2 80p|PCC85  40p
6AQ5  38p|807 80p|PCC88  B8p
6A86 40p[ 1625 S0p|PCC8Y  B0p
6AT6  3Bp|[5763 70p| PCC189  58p
6AUS  £5p|6146  160p|PCFS0 30p
6AV6  30p[AZ3l 85p|PCF82  34p
6BA6  25p|CY31  36p|PCF84 60p
6BE6  30p|DAF91 30p|PCFe6  60p
6BH6  78p{DAF98 48p|PCF800 80p
6BJ6  50p|DF91  22p|PCF801 80p
6BQ7A 40p(DFo6  4bp|PCF802 B0p
6BR7  90p|DK91  40p|PCF806 80p
6BR8  70p|DK92  88p|PCF806 70p
6BW6 36p|DK96  80p|PCF808 76p
6BW7  80p|DL92 35p|PCL82  38p
6BZ6  40p|DL94  48p|PCL83  6¥p
8C4 81p| DL98 46p|PCLB4  45p
6CD6 125p|DM70  40p|PCL85  40p
6CL8 S0p|DY86  32p|PCL86  46p
BCW4 8bp|DY87 38p| PFL200 66p
6F1 62p| EBSCC  100p| PL36 86p
6F6G  3Bp| E160F 100p|PL81 80p
6F13 45p| EABCS0 38piPL82  45p
8F14 70p|EAF42 88p|PL83  46p
6F15 85p{EB91  20p|PL84  40p
6F18 80p|EBC41  88p|PL500  78p
6F23 85p|EBC81  30p|PL504 80p
6H6 17p|EBF80 40p|PY32  58p
834 80p| EBF83 40p|PY33 63p
835 25p|EBF89 83piPYS0  40p
6J5GT 80p| EBL21 60p|PYS1  30p
6J8 20p{EC88  60p|PYS2  36p
8J7 48p|EC88  60p|PYS3  38p
6K8G  40p|ECC40 88p|PY88  40p
6L6GT 46p[|ECC84 30p|PYS00 40p
6LD20 50p|ECC85  40piPYS801  B80p
6Q7 40p|ECCBS  40p|u2s 80p
68A7 40p!ECF80  88p|U26 80p
68G7 40p]ECF82  88p|U50 40p
68J7 40p|ECF86  83p|Us2 88p
68K7  40p[ECH21 87p|Ul9l 75p
88L7 85p | ECH35 100p| U281 40p
68N7  85p|ECH42 78p|U282 40p
88Q7 40p| ECH81  380p|U301 40p
6U4 68p| ECHB3 45p{usol  180p
6v6G  28p(ECL80  48p|UABCBO 40p
6V6GT 38p[(ECL82 88p|UAF42 P
6X4 85p|ECL83  70p|UBC4l 60p
6X5G  30p(ECL86 40p|UBCS1 40p
6X5GT 40p(EFS7A 120p]UBF80. 40p
10C2 50p(EF39  80p|UBFs89 35p
10F1 78p|EF40  B0p|UCC84  49p
10P13 EF41  8bp|UCC85 40p
10P14 110p|EF42  70p|UCPB0 58p
12AT68  80p|EF60 26p|UCH21 60p
12AT7 80p|EF85  356p|UCH42 70p
12AU7 80p|EF86  30p/UCHSI 40p
12AX7 §80p|EF89  28p|UCL8s2 38p
12AV8 40p|EFS1  30p|UCLS3 60p
12BA6  40p|EF92  38p|UF41  60p
12BE6  40p|EF183  3Bp|UF80  38p
12BH7 48p|EF184 30p|UF85  40p
19AQ6 38p[EH90 40p(UF8s  40p
20D1 S50p|EL34  50p|UL4l  68p
20F2 65p|EL41  80p|ULS4  40p
20L1 110p| EL42 88p| UY4l 48
20P1 80| prs) ssp|UYB5  40p
20P3 809 oy psp| VR105/3088p
20P4  110p P{ VR150/3035p
20P5  190p|FL85S  43p]|4dd 18p in 8
2516 80pl EL91 86p | for postage
DIODES & RECTIFIERS
IN34A 10p;BA1G4 12p,GJTM  37p
INSI4  7p{BAX13 12pjOA5
IN916  10p|BAX16 7p{OA6
AAll®  7p|BAY31  7pj0A9
AA129  10p|BAY38 15p|0Al0
AAZ13 10p|BY100 106p[0A47
AAZ1s 10p[(BY103 £8ploav0
BA100 18p|BY122 $7p{0A73
BAl02 30p|BY124 18p|0A79
BAll0 85p|BY126 12p|0aAsl
BAlll #7p(BY127 18p|0ASs
BAll2 70p|BY184 68p[0A90
BAll5  7p|BY210 36p[0A91
BAl41 3%p|BYZ1l 30p|0A9S
BAl42 8%p|BYZ12 30p|0A200
BAl44 18p|BYZ13 88p(04202
BAl43 80p|BYZ16 4&0p[0A210
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SAVE UP TO
33’% OR MORE

SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

MP60/GBOU*
MP60 TPD1
MP&O/TPD I/

(GB00*
MP§0 TPD?
610 TPDI
510 TPDI
210 Package*
HT70

HT70/G3800* B
HT70 Package£21-60
HT70/Pack/

G800*  £23.95

GARRARD
2023 T/C*

PIONEER
PLI2AC
PLILsC
PLA3S

THORENS

’[‘[)100(‘
T150
TDIS0A 11
TDI50AB 1T
TD150 Plinth
TX11

238 95
£38-85
ZERO 1004 £3-80
ZERO 1008 £3-80
IMono cart. *Stereo cart. .All others less
cartridge. Carriage 50p extra any model.

RECORD DECK PACKAGES
Decks supplied with
cartridge ready wired
in  teak veneered
plinth with cover.

TC/$TAHCD

Garrard 2025

Garrard 8 I”/‘)TA"(D £16-85
Garrard 8 £18-50
Garrard 8 £18-50
Garrard 8 £18-75
Garrard 8P23 £20-95
(iarrard 8P25 111/1\15 JE . £22-40
Garrard 3P25 1I1/GR00 (I lay on

Plinth and Cover) . £18-75
Garrard AP76/G800 £28.7
Garrard AP76/M73-6 £30-25
Garrard AP76/M35 £32-25
Garrard AP76/M75EJ £34-25
Garrard AP76/GSNOE B

Garrard AP76/M44E
Garrard APTH/M75ED

B3R McDonald MP60/GROO
BSR McDonald MF60/M44-7

BSR McDonall MF60/M44-K

Goldring GLT2/GBOO £34-50
Goldring GL £41.95
Goldring G L £44.95

Carriage 30p any itemn

SINCLAIR EQUIPMENT

Project 0. Package offers. 2 x Z30 amphifier,
stereo 60 pre-amp. PZS power  supply,
£15-95. arr 374p. Or with PZ6 power
supply, £18-00. Carr. 37§p. 2 X Z50 amph
fier, stereo 60 pre-amp, PZ8 power sup
£20-26 Carr. 37¢p. Transformer for IP
£2:87 extra. Add to any of the ahove
£4-45 for active filler unit and £13-80 for
pair of Q16 speakers. Project #0 FM Tuner
£15-75. Carr. 37¢p. New Project 605 £20-97.
Carr. 37p. All Sinclair products in stock. ICI2
£1-80. P. & P. 10p. 2,000 amplifier, £21-85
Carr. 374p. 3000 Amplifier, £28-50. Carr.371p.
Neoteric amplifier. £43-95. Carr. 37}p.

LATEST CATALOGUE
Our 7th edition gives full details of a
comprehensive range n( Hl FI hQUlPVth’l‘
COMPONENTS, TEST E ENT and
COMMUNICATION U]PM T.¥REE
DISCOUNT COUPONS VALUE 50p.
320 pages, fully i lustrated and detailing
thousands of iteme at bargain prices.

T SEND
. NOW—
ONLY

40p
P.&P.
10p

awimitaecel

Practical Electronics

TELETON  F.2000
TUNER AMPLIFIER

AM/FM  STEREO

WHARFEDALE MID-RANGE HI-FI UNITS
As used in world famous

system. 5~ dia. Impe- A\t
dance 4/8 ohms. High A
flux ceramic magoet. 4
20 watts rme. Brand
new, 21.50. Carr. 37p.

MCA. 220 AUTOMATIC
VOLTAGE STABILISER
Input 85-125 VAC. Output
120 VAC or 176 OV input
output 240 VAC. 200 VA
rating. £11:87. Carr. 50p.

BELCO AF-5A 8OLID STATE SINE
SQUARE WAVE C.R. O8CILLATOR

Sine

Probably thie niost popular budget Tuner/
Amp. and now offered at a ridiculous low
price. 5 watta ran.s. per channel. Tape/
Cer phono inputs. AFC/Built-in MPX.
OUR PRICE £2825. Carr. 50p.

% TRANSISTORISED FM TUNER v
6 TRANSISTOR

HIGH QUALITY
TUNER, SIZE
ONLY 6x4x2}in.
3 L. stages.

A Double tuned dis-
i Anmple
output to feed most
amplifiers. Operates
on 9V battery. Coverage 88-108 Mz, Ready
built ready for use. Fantastic value for
money. £6:37}. P. & P. 124p.

Stereo multlple\ adaptorv £4-974.

List Price £2-98
OUR PRICE

£|.8 P. & P

10p.

TAPE CASSETTES. Top quality Hi F1 Low
Noise in Philips Library cases,

€60 3 for 75p 10 for £2.35 P.& P,
C90 3 for £1.05 10 for £3-30 lup
C120 3 for £1-35 10 for £4.20 extra

Tape Head Cleanct 30p each

NS-1,600wW STEREOQO AMPLIFIER

Exceptional budget
price amplifier. Al
silicon transistor.
Handsome waluut
case. Switched n-

put selector, separate balance, volume,
treble, bass cuntrols.  Output 2 x 6W
RALS.  Inputs Mag, Tape, Xtal. Tuner,
T’um Out. £14-75. Carr. 37p.

BH.001 HEADSET
AND BOOM
MICROPHONE

Moving coil. Ideal for

language teaching,

communications.

Headphone imp. 16

ohms. Microphone

unp. 200 ohms, £4-62.
>, 1op

P & F

SKYWOOD C X203
COMMUNICATION RECEIVER

00060000,

Solid state. Cuverage on 5
KHz and 0-55 to 30 MHz
Lilumninated slide rute dial.
Bandspread. Aerial tuning. BFO. AVC.
ANL. '8"mcter. AM/CW/SS B. Integrated
speaker and phone socket.  Qperation 220/
240V AC or 12V DC. Hize 325 X 266 X
150mm.  Complete with instructions and
cirenit. £28.50. Carr. 50p.

'

bands 200-420

O TOTTENHAM RD o
O NHAM R O
5 8 TO NHA RD
TLIBAM ¢
5 2 ONDO
» RE ROAD ONDO
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18-200,000Hz;
Square
18-50,000H z.
Output max
+10dB 10k ).
Operation
internal
batteries.
Attractive two-tone case 7jin » 5in
Price £17:50. Carr. 174p.

2in,

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
aceuracy at  low
cost. Ranges: R.
10-11-1 meg
+1%.
H-111
HENRYS 6 Ran-
ges -29%. C. 10pF
+1110mlrd.
Ranges ~+ 22, TURNS RATIO 1:1/1000-
1:11100. 6 Ranges -+ 1°,. Bridge voltage at
1,000 ¢ps. Operated fiom 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
case, Size 7§ x )X 2in. £20. P. & P. 25p.

230/240V
SMITHS
SYNCHRONOUS
MOTORS
Built in gearbox. Al bransd
new and boxed. 8ORPM
i 30RPH U\ ‘_’R/IIR
I‘/lll{ DAY

»mmm N

240° WIDE ANGLE
1mA METERS

MWI1-6 60mm square
23971, MWI-3 80mm
square £4-974. P. & P
extra.

HELICAL POTENTIOMETERS
ITT MCPMIS 10 turn 2 W.  Available
5000hm, 1K, 5K ohm, £1-25 ea. P/P 15p.

SPECIAL OFFER!!
SINCLAIR PROJECT
STERE&FM TUNER

Thbe first tuner in the world to use the phase
lock loop principle—as used for receiving
signals from space craft because of its vastly

improved signal to noise ratio. Providea
{antastic results even in difficult areas.
Tuning range 875 to 108M1lz. Automatlc
stereo indicator. Heusitivity: 2uV. AFC

range + 200K Hz. Signal to noise ratio:
65dB. Output voltage 2X 150mV. Operating
voltage 23-30V D.C. Hize: 93 40 « 207mm.
REC. LIST PRICE £25.

OUR PRICE P.
£1575 P gr
Unrepentuble offer —buy now and save over £9.
PS.200REGULATED POWER
SUPPLY

Solid state. Variable output
5-20 volt D.C.up to 2 amp.
Independent  meters to
monitor voltage and current.
Onlput 220 /240 V. A.C.
Nize 71inx 54m « sl
£14.97.P. &

25E.

P5.1000B REGULATED
POWER SUPPLY

Holid state. Output 6, 9
or 12 volt DC up to 3~
amps. Mcter to monitor
current. Input 220/240V
AC. Size 4in X 3}in x
6%in £11-97. P. & P. 25p.

¥
0.5 4
UNR-30 RECEIVER
4 Bands cavering 550}\]{1 $O0MHz
Built in NSpeaker
with instructions.

BFO

LAFAYETTE
HA-600
RECEIVER

(eneral erage 100-400KHz, b00KHz-
30MHz. T front end, 2 mech. filters,
product detector, variable B.F.0., noise
limiter, % Meter, Bandspread. RF Gain.
15in - 43in 8}in. 18lb. 220/240V a.c.
or 12V d.¢ Brand new with instructions
£50. Carr. 30p.

AUTO TRANSFORMERS

0/115/230v. Step up or step down. Fully
shrouded.

80W. £210. P. & P.18p
150W. £2:70. P. & P.18p
", £380. P. & P.23p
£525. P. & P.33p
£7-50. 1. & P. 38p
d 210°20. P. & P.43p
2,250W. £17°25. P. & P. 50p
5,000W. £36-00. P. & P. £1.

SDH-8V HI-FI PHONES
Input 8-160. Frequency
20-18,000Hz stereo  or
monon  switch, separate
volurie controls each ear-
piece, padded headband.
£397. P. & P.20p.

POWER R

High quality ceranuc construction.
enamel. Heavy duty brush wiper.
ex-stock Single hole fixing, }in. dia. shafts.
25 WATT.
50 WATT.
100 WATT,

Windings embedded 1n vitreous
Continuous rating.
Bulk quantities available.
10/25/50/100/250/500/1,000/1,500/2.500 or 5.000 ohma,
10/25750/100/250/500/1.000/22,500 or

1/5/10/25/50/100/250/500{1.000 or 2.500 ohms, £1-85.

Wide range

90p. P. & .
5.000 obnis, £1-15. P. & P. Tip.
P. & P.7Tip.

74p.

“YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS

Excetlent quality .

$-260 General Purpose
Bem:h Mountmg

Low price

Immediate delivery

$-260B Panel Mounting
1A 5 o £7-00
234 . o o £8-05
Please add postage

ALL MODELS
INPUT 230 VOLTS. 50/80 CYCLES,
OUTPUT VARIABLE 0-260 VOLTS
Special discounts lor quantity

AIM t l

All Mail Orders to~
11-12, Paddington Green,

London;W.2
Tel: 01-262 6562

915




HOME RADIO (Components) LTD. Dept. PE, 234-240 London Road, Mitcham CR4 3HD Phone 01-648 8422

From a recent copy of
““Everyday Electronics™...

Editorial extract reproduced
by kind permission of the Editor
of ' Everyday Electronics”’

Our famous Universal Chassis, which for
many years has formed the basis of
thousands of radio and electronic projects,
consists of a top and four separate sides.
The five parts, which are made of 18 S.W.G.
aluminium, can be quickly assembled with
. the screws provided to form a chassis even
The advantages of this unique chassis are: more rigid than the standard type.

1. From stock, we can offer you a choice of 188 sizes,
ranging from3 » 3 = 1lin. to 14 X 14 - 4in.

2. All parts are sold separately, so that a spoiled plate can
be quickly and cheaply replaced. This is invaluable to
the experimenter, who can use the same sides over and
over again.

3. By fitting a plate to the bottom, a whole range of small

- metal cabinets, complete with handles if required, can
be assembled.

T 27

This unique UNIVERSAL CHASSIS

is obtainable ONLY from
Home Radio (Components)Ltd.

A fuli list of plate sizes, together with reference numbers for POST THIS COUPON Witﬁ your cheque
ordering, is given in our Components Catalogue. This famous | der for 70
* Constructor's Bible" lists over 8,000 components, over 1,500 of or POSta order for pence

them illustrated. It provides the quick, simple means of ordering
all your component needs. Every catalogue contains 10 vouchers,
each worth 5p when used as instructed. The Catalogue costs
70p, including postage and packing. Drop us a line or use this
coupon.

It would help us considerably if we
knew whether this was your first
Home Radio Components Catalogue.
If it is please place a tick in the box.

F--_-----\ 5 5 J ] ---------1

This is my first H.R. Components Catalogue D ﬂ
Name_ o .

Address_

Ring 01-648 8422

Ask for details of our = 3
" Credit Account Service

HOME RADIO (Components) LTD.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD

to catalogues purchased by
customers in the U.K. and to
BFPO addresses.

e 3
| W =z

The price of 70p applies only
P P app .; -
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OUR BUSINESS

THIS magazine has its own established editorial con-
ventions relating to constructional projects. These
have remained unaltered since we started business and
we have no plans to depart from these well proven
conventions in the future. Perhaps these conventions
should be clarified for the benefit of our readers.

Firstly, let us deal with the “exceptional”™. From
time to time a constructional project appears with the
prefix “PrRACTICAL ELECTRONICS” incorporated in its
title. This distinction is not awarded haphazardly. Our
name is attached to selected projects only when the fol-
lowing conditions are fulfilled: the project is unique. in
that it offers the home constructor something not pre-
viously available in a detailed comprehensive form, and
it represents a significant or important new application
of electronic circuitry. The original concept for the
project may have come from the staff of this magazine:
or may be the result of consultation with an outside
designer. In either case, the actual development and
production of the first model is put in the hands of a
specialist contributor.

Apart from such commissioned designs, there are
examples where a completed project has been offered
to us in the normal way (without prior collaboration in
the initial planning stage) and upon examination the
project proves to “qualify” in the terms stated above.
In such an event it may be decided to *‘adopt™ this
design to bring it into a special, close relationship with
this magazine. This is subject to the agreement of the
contributor naturally—but none so far has raised any
objections to an adoption proposal!

We are certain that every one of the selected designs
published under the P.E. insignia has been a credit to
the designer concerned; furthermore we believe these
designs stand out as notable landmarks in the eventful
story of home constructed electronics, an activity which
has progressed and expanded so dramatically over the
recent years.

This special singling out of certain projects in no way
diminishes the merit of the other projects published in
these pages. All designs are rigorously vetted before
acceptance and many of these do indeed indicate a very
high degree of technical inventiveness and skilful work-
manship on the part of the individuals responsible for
their conception and subsequent execution.

Constructional projects are obviously the life blood of
this magazine. Only projects designed and built
expressly for the home constructor (the designer may
himself be either a professional or an amateur in the
electronics sense) are considered for inclusion under this

continued on page 922
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HE audio frequency signal generator to be

described here produces sine waves or pulses
over the frequency range 19Hz to 200kHz in four
bands. The amplitude of the sine waves is sensibly
constant over the entire range, and the waveform
good. The pulses are square in shape, with 1 ; | mark/
space ratio over the lower three bands, that is from
19Hz to 20kHz. Above this frequency the wave-
form and level progressively deteriorates.

The maximum output Jevel, both for sine and
square waves is 3V peak-to-peak, just over one volt
rm.s. A constantly variable output control enables
this to be reduced to zero, and is calibrated down
to 100mV.

There is also a second output socket permanently
attenuated by 20dB, thus permitting accurate setting
of the output level to 10mV.

The complete unit operates from a self-contained
9V dry battery, and is housed in a case measuring
7in X 5in X% 24in. Costing less than £4 to build from
new components, this test set will be of value to
the radio experimenter and hi fi enthusiast.

918

WIEN BRIDGE

The circuit is illustrated in Fig. 1. Transistors TR
and TR2 are connected as an inverted Wien bridge
oscillator. To sustain oscillation positive feedback is
arranged between the two emitters via network LPI
and RS.

At the same time, considerable negative feedback
from TR2 emitter to TR1 base prevents the circuit
from oscillating at any frequency except that selected
by the Wien bridge network. This consists of VRI1a,
R1, VR2, R2, and VRIb:; a pair of capacitors
selected by the range switch Sla ganged to SIb com-
pletes the network. The variable resistors VR1a and
VRIb are in fact one double-gang control which is
used to provide continuous tuning over each range.

The series resistors R! and R2 are chosen to
provide a 10:1 frequency swing without permitting
the minimum resistance of the network to reach
such a low value that it seriously loads the emitter
circuit of TR2.

The potentiometer VR2 enables both arms of the
network to be balanced, particularly at the high

Practical Electronics  November 1972




frequency (low resistance) end of each range, other-
wise there is a tendency for the output level to dip
beyond the auto-control circuit. VR2 can be omitted
and the values of RI and R2 set by trial. For
example. in the prototype the values of R1 and R2
were 4-7 and 5-1 kilohms respectively.

The capacitors C1 to C8 determine the frequency
ranges as follows:

Capacitors Nominal Value Frequency Range
C1, C2 120pF 19kHz to 200kHz
C3,C4 1,500pF 1-9kHz to 20kHz
C5, C6 0-015uF 190Hz to  2kHz
C7,C8 0-15uF 19Hz to 200Hz

It will be noticed that Cl and C2 are made less than
the expected 150pF, due to the effect of stray capaci-
tances. To ensure accurate range multiplication each
of these capacitors may consist of a 100pF silver
mica fixed capacitor in parallel with a 30pF air
spaced trimmer which is adjusted during calibration.
In the prototype it was found that single fixed 120pF
capacitors of close tolerance provided sufficient
accuracy.

POSITIVE FEEDBACK

The amount of positive feedback in the oscil-
lator is critical. It must be sufficient to sustain
oscillation without being so large that it drives the
transistors off the linear part of their characteristic
and produces unwanted harmonic distortion.

Unfortunately the changing characteristics of the
load, power supply, and frequency selective network,
tend to cause large variations in signal level which
can only be overcome by using some form of auto-
matic level control. Changes in level due to range

cn® o 3

30 100 15 005 ({:75
_#F F ;ﬂ‘ﬁ M,L

switching can be countered by switching in different
series resistors' (VR3 to VR6), but this is insufficient
when, as in this case, the frequency swing on each
range is in the order of 10:1, consequently a more
sophisticated arrangement is employed.

The usual method of solving this problem is to
use sensitive thermistors which are both fragile, and
costly. The circuit in Fig. 1 achieves the same result
by using a 6 volt 40 mA lamp. The lamp in series
with a 150€) resistor is connected across the oscil-

“lator output.

As the output voltage increases, so does the cur-
rent through the lamp, heating the filament and
causing the lamp resistance to rise. This has the
effect of reducing the voltage appearing at the junc-
tion of the lamp with the resistor, and thus the posi-
tive feedback. With careful design, the circuit
becomes self balancing, and the output level stable.

It will be noticed that the lamp normally runs
just below the level where it produces light, although
under certain conditions a glow can just be seen.
The nominal current through the lamp is in the order
of 20mA.

The output of the oscillator is taken direct from
the emitter of TR2 as a sine wave, or via TR3 and
TR4 as a pulse or square wave. TR3 is a grounded
emitter amplifier with a high value collector load
resistor. Squaring occurs because the input signal is
sufficient to bottom the base and collector charac-
teristics on alternate half cycles.

Resistor R8 isolates the input circuit of TR3 from
the output of TR2, thus preserving the sine wave
output, and with R9, regulates the input to TR3
to ensure a square wave mark space ratio of 1:1.
Adjustment of these resistors provides a convenient

- —
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Fig. 1. The circuit diagram of the complete a.f. signal generator
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Fig. 2. The front panel drilling details to take the controls and sockets.
The component board is bolted to this panel before the panel is covered
with adhesive plastics sheet
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Fig. 3. The components are assembled on a tag board attached to the
front panel
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COMPONENTS . . .

Resistors R6 6800
R1  390Q R7 4.7kQ
R2 3900 R8 33k
R3  1:5kQ R9  10kQ
R4 1.2kQ R10 (see text)
RS 1500 R11 680
All +59% +W carbon
Potentiometers
VR1 50k (2 linear, twin-gang
VR2 1kQ linear preset
VR3, VR4, VR5, VR6 2.5k} linear preset (4 off)
VR7 1.5k Q linear
Capacitors
C1, C2 100pF silver mica in parallel with a 30pF

air spaced trimmer or single 120pF silver
mica (see text)

1,500pF 400V

C5, C6 15,000pF 400V

C7, C8 0-15uF 250V

C9 200uF elect. 16V

Ci0 100uF 400V

c11 200uF 400V

Ci2 270pF ceramic disc

C3, C4

Transistors
TR1 BC108
TR2 2N3704
TR3 2N706
TR4 BC108

Switches
S1 3-pole, 4-way switch
S2 3-pole, 3-way switch

Battery
B1 9V dry battery

Lamp
LP1 6V 40mA lamp

Miscellaneous
Aluminium case 7in x 5in X 2%in
Jack sockets (2 off)
Wander sockets (2 off)
Battery connector
Pointer knobs
Lamp holder, m.e.s.
Component assembly board

method of tailoring the mark space ratio to indi-
vidual requirements.

Capacitor C12 provides a degree of high frequency
compensation. Transistor TR4 matches the high load
resistance of TR3 to the comparatively low impe-
dance output circuit.

OUTPUT TERMINALS

Selection of sine wave or pulse is by switch S2a,
which is ganged to S2b and S2c¢ in series with the
battery to put the unit to “off” in the centre switch
position.

The standing d.c. potentials at the emitters of TR2
and TR4 are blocked from the output by capacitor
C11, which must be of sufficiently large capacitance
to pass the lowest frequency without significant
attenuation.

The output control VR7 can be reliably calibrated
down to 100mV, but for many applications, such
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as testing pre-amplifiers, this is too high; hence the
alternative output attenuated by network R10 and
R11 which enables an output level of 10mV to be
selected. Separate output sockets are preferred to a
switched attenuator, as they facilitate simultaneous
connection to two circuits, e.g. a test load and a
monitor.

Terminals connected across the battery and
brought out to the front panel facilitate battery
checking, and may perhaps be useful in providing
a power source for some other item of equipment
but should not be allowed to interfere with the
oscillator stability. The normal voltage across these
terminals will be from 7-8 to 9 volts depending on
the state of the battery. The battery should be
replaced when the voltage falls below 7-8V on load.

CONSTRUCTION

The aluminium case was purchased ready made
and consists of two “chassis™ type box trays with
butting corners. The shallow tray acts as a lid and
becomes the front panel. All of the components
are mounted on it including the battery, as shown
in the photograph.

The frequency control VRI dominates the front
panel with sufficient space around it to accommodate
a large pointer knob and associated calibration. It
is positioned off-centre in order to provide
accommodation for the battery which is mounted
alongside VR, and retained by spring curtain wire
stretched between two 4B.A. bolts.

Switches S| and S2, and the output control VR7,
are mounted in line across the lower part of the
panel. Their fixing also retains the tagboard on
which all the other components including the tran-
sistors and preset controls are mounted. This
arrangement facilitates wiring, which is kept as short
as possible to minimise stray capacitance effects.

The holder for lamp LPI is also wired on to
the tagboard between SI and S2. The output jacks
and battery test terminals are fitted at opposite ends
of the front panel in line with VRI.

In order to provide a suitable background for the
calibration marking and switch legends the front
panel is covered in self adhesive plastics sheet. The
same material is used on the underside to insulate
the tagboard. The panel is covered after it has been
drilled and before the components were finally
mounted.

A single sheet covered the whole panel including
the holes, and unwanted parts were removed with
a half round file. The covering will take instant
lettering transfers, typewriter ink, or ball pen mark-
ings, which are then made permanent by a coating
of clear varnish. Fingernail varnish is ideal. Without
this protection the marks are easily removed using
a clean cloth.

All the required words and figures can be typed
on to a single sheet of plastics which is then var-
nished. It is a simple matter to cut out the appro-
priate word or figure as a label and attach it in the
required position on the panel during the test and
calibration process.

TESTING

After carefully checking the wiring, and correctly
connecting the battery, switch the unit on to sine
waves. For this first test a current meter was
inserted in series with the battery to monitor the
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current, which should not exceed 25mA. With the
output connected to an oscilloscope. the appropriate
positive feedback preset potentiometers VR3 to VR6
were adjusted for each range so that the level at the
output remained sensibly constant over the entire
sweep of the frequency control without there being
any apparent distortion. The aim is to produce a
clean sine wave with minimum harmonic content.

Due to the thermal lag of the lamp LPI. the
level tends to “bounce™ if the frequency control
is adjusted too rapidly. A tendancy for the chuange
in level between the low and high frequency ends
of the frequency control to be outside the control
circuit was corrected by adjustment of VR2.

Having established that the sine wave generator
was operating satisfactorily, the unit is switched to
square waves, which should be good up to 20kHz.
but thereafter deteriorate as the frequency s
increased.

As an alternative to an oscilloscope. headphones
or an amplifier and loudspeaker could be used for
audible testing of the unit over the three lower ranges.
The higher frequencies are of course outside audi-
bility. The positive feedbuck preset potentiometers
should be adjusted to the point where oscillation is
sustained over the entire range. Remember that too
much feedback will produce a distorted waveform.,
On sine waves the tone is clear and pure. On square
wiaves the harmonics become noticeable. the tone
harsh, and apparently louder.

CALIBRATION

Frequency calibration is most easily done using a
counter. The writer used an oscilloscope to com-
pare the low frequency end of the output against
the 50Hz mains supply (via a suitable low voltage
isolating transformer), and the high frequency end
against a separate 100kHz oscillator beating against
the carrier frequency of the transmisston (BBC
Radio-2 Long Wave 200kHz 1.500 metres) for the
high frequencies.

An alternative method would be to compare the
note heard through headphones with that from
well tuned piano. Piano keyboard frequencies based
on orchestral pitch (A = 440Hz) are given in
various reference books and cover the range
27-SHz (bottom A) to 4,186Hz (top C).

The output control was calibrated in volts peak
to peak beciuuse this value is meaningful for square
waves as well as sine waves. Again an oscilloscope
was used. An uncalibrated oscilloscope could be
used for this purpose with reasonable accuracy by
setting it up against the a.c. voltage runge of a
multimeter fed by the unit switched to sine waves
at about 50 to 100Hz. One volt rm.s. on the meter
is1 X 24’2 = 2-8 volts peuk io peuak.

Suppose that the oscilloscope is adjusted so that
2.8V peuak to peak produces a deflection of 5-6cm.
then the oscilloscope sensitivity is 56/28 =
2c¢m/volt, and so S00mV peuk to peak would pro-
duce a lcm deflection. Lower values can be
measured by expanding the trace. For example,
with 500mV peak to peak producing a deflection of
S5cm, 100mV peak to peak would produce a lcm
deflection.

The values of the fixed attenuator network RI10
and RI11 are nominal preferred values and were
selected on test to reduce the output to one-tenth
using the methods of measurement just described.
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OUR BUSINESS -continued from page 917

heading. We do not include commercial Kits in this
category. Not that we have anything against Kkits.
Some of our best advertisers are in this business, and
for the man in a hurry, there’s a lot to be said in
their favour. But we feel it would be a mis-use of
our editorial pages to describe in detail how to
assemble some such kit. Provision of this kind of
information is the business of the kit suppliers.

We know our business: encouraging genuine
enthusiasts to build and learn: and encouraging
individual circuit designers and application inno-
vators to produce novel and practical projects to
sustain this absorbing hobby. The steady expansion
of our wide ranging readership at home and over-
seas convinces us that this policy is the right one.
The almost insatiable demand for original designs is
a challenge. but one our contributors and ourselves
eagerly and willingly accept.

As stated in the opening paragraph, no changes
are contemplated. (Why interfere with a successful
formula?) PracTicaL ELECTRONICS will continue as
an unrivalled source of original design and construc-
tion information—conceived and planned throughout
with the private constructor first and foremost in
mind.

F.E.B.

POINTS ARISING

NOUGHTS AND CROSSES GAME (Oct. 1972)

in Fig. 6 p. 834 (caption omitted), all contacts on wafer
Sle should be blank except for a ‘1" against position 5
Instead of position 6 as shown.

The 10-pole 10-way switch can be made from ‘‘Maka-
switch'” components but if a ready made switch is pur-
chased, all wafers being make-before-break, then one
wafer can be converted to break-before-make as required
by carefully trimming the wiper contact until it does not
short two contacts as the position is changed.

COMBINATION LOCK (/ngenuity Unlimited Oct. 1972)

The transistors can be almost any low power pnp
switching types or general purpose types, so long as they
are all the same.

T17'2L) EQUIVALENCE GATE (/ngenuity Unlimited Oct.
19
In the diagram the last gate before the output has two
inputs. These inputs are connected to the outputs of the
preceding pair of gates respectively; they should not be
joined together.

In the truth table, both "difference’ conditions should
have a *'1" output.

TRANSELECTOR (July 1972)
The value of R6 is 2:2 kQ.

WHO’'S WHO

1.C.INTERCOM in the October 1972 issue has been
accredited to the wrong author. The author of this
article is J. LEWIS, to whom we offer our sincerest
apologies. We regret any inconvenience which may
have occurred to Mr Lewis and to Mr R. A. Penfold,
who is the real author of the CR Bridge in this issue.

Practical Electronics  November 1972



SI'AB[WMI}H

BY FRANK W. HYDE

ORBITING OBSERVATORY

The Jargest telescope that has
ever been put into space is carried
aboard the newest orbiting
observatory OAO-C. 1t is to be
named Copernicus in a tribute to
Nicklaus Copernicus as the father
of modern astronomy. This forms
a fitting part of the celebration of
the 500th anniversary of his birth.

The observatory weighs some
4,900lb and orbits at 460 miles
altitude. The spacecraft is about
ten feet long and the 32-inch reflect-
ing telescope occupies the centre of
the vehicle.

In an effort to save weight the
mirror is made of fused quartz and
has been reduced in thickness to
save 250Ib. The actual weight is
1051b as against a normal reflecting
mirror which would amount to
about 350/3601b.

To achieve the necessary rigidity
and constant figure the thin main
disc is supported by quartz ribs and
since gravity is reduced there is a
further safeguard by carrying the
telescope in space. This type of
construction has been put into
operation before by amateurs in an
effort to reduce costs using the nor-
mal glass.

The 32-inch primary mirror col-
lects the light rays and directs them
to a smaller mirror 39 inches in
diameter and thence to a spec-
trometer. The received data is then
telemetred to earth.

This telescope is designed for the
observation of ultra-violet light
which is absorbed in the atmos-
phere. By working at a level where
the atmospheric effects are minimal
very valuable observations can be
made. This type of work has been
continuing for some time but with
much smaller telescopes.

In addition to the large telescope
there are three smaller telescopes on
board the main purpose of which
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is the X-ray observations that are
to be made. These telescopes are
part of the equipment provided by
University College, London.

Work on the detection of X-ray
sources has been going on for some
time and to date some 200 sources
have been identified.

In the early days X-ray studies
were made with the sounding
rockets and later with the famous
Explorer 42 perhaps better known
as UHURU which was launched in
December 1970. The observations
confirmed that there were X-radia-
tions from distant sources very
much greater in amount than those
from the sun. It is believed that
these may come from the far distant
parts of the universe.

The record of these orbiting
observatories has been an extremely
good one. Apart from the unfor-
tunate accidents during the early
stages of the series, with the first
one failing three days after launch
in April 1966, and the third one
failing to attain orbit because of
the malfunction of the shroud jetti-
son mechanism, the programme for
the four observatories in this pro-
ject has had its rewards. Some
10,000 observations of celestial
objects have been made including
major observations of comets and
in May 1972 the event of a super-
nova.

On board the OAO-C observatory
will be a computer capable of stor-
ing about 1,024 commands from
the ground. This gives comprehen-
sive and fully automatic operation
while within range of the ground
station at Rosman, North Carolina.

Any information obtained by the
Copernicus  observatory will be
freely available to researchers all
over the world.

LAST OF THE APOLLO’S

The Apollo 17 spacecraft left its
berth at vehicle assembly Cape
Kennedy, Florida on August 28,
1972. This spacecraft, the last of
the Apollo series will carry the sixth
team to a landing on the moon.

This last mission for this period
will  commence on Wednesday,
December 6 at 21.53 EST (02.53
GMT Thursday) for the 12-day
round trip to the moon. Three days
will be spent on the surface of the
moon.

Making his first space flight will
be 37-year-old Harrison H. Schmitt,
Ph.D., who is the first geologist to
take part in an Apollo mission.
His companion on the lunar surface
will be 40-year-old Eugene A. Cer-
nan, a veteran of some 264 hours
of space flight and one of which
took him to within 8 miles of the
moon. Cernan will also undertake
specially selected tasks during the
mission.

The two astronauts will set up
the fifth automatic station on the
moon. The instruments to be set

up are varied and one of these is
the tidal gravimeter or lunar surface
gravimeter. This instrument has
been under development since 1964
and will be used to test the theory
of gravity waves. This is at the
moment a most important point in
understanding the nature of the
forces which celestial objects exert
on each other.

Another type of gravimeter
named the traverse gravimeter will
be carried on the lunar rover. With
this instrument the astronauts will
record the changes in the gravity
that take place over the lunar ter-
rain, Thus, the anomalies will
enable comparisons to be made
with earth gravity changes.

Explosive  measurements  with
seismic instruments will show the
profile which will help determine
the physical structure of the moon.
Also operating will be instruments
to check the cosmic dust and
meteoritic fall-out, to see what are
the effects of erosion on the moon.

The spacecraft will be launched
on a Saturn V rocket and will be
the first to be launched after dusk.

THE EXPLODED PLANET

Many people have explained the
asteroid belt, the multitude of small
bodies from less than egg size to
chunks large enough for a space
probe to land on, by the theory that
there was a planet which was dis-
rupted by the tremendous forces
that exist in the solar system. This
belt which lies between the orbits
of Mars and Jupiter is being
traversed by the Jupiter probe
which may take photographs of
some of them. In terms of prox-
imity, of course, there is not likely
to be many of these fragments near
each other.

The problem of this debris is
highlighted by the recent work of
Michael Ovenden. Formerly of
London and Edinburgh, Professor
Ovendon 1s now at the University of
British Columbia. He has been
seeking a solution to certain celes-
tial problems and his latest theory
seems to be a satisfactory way of
explaining the asteroid belt.

The various bodies which all
interact with each other tend to
settle to a minimum attraction posi-
tion. Ovenden has checked this on
such systems as Barnard's star
which has planets. He has been
able to get to an accuracy of
99 per cent with his theory.

To get the sums right for the
earth and the rest of the solar sys-
tem a planet 90 times heavier than
the earth would be needed. It seems
that the asteroid belt formed into a
planet would be needed. It seems
that the asteroid belt formed into
a planet would satisfy this criterian.
So he has called this planet Aztex.
Though its real existence cannot yet
be proved it is a good point from
which to proceed.
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ELECTRONIC

PIANO

THlS part of the series is devoted solely to the
main circuit boards of which there are 13
containing 90 per cent of the electronic com-

ponents involved in the project. For convenient
reference this board has been called the pitch board.

The function of the board, as described previously,
is to generate a basic pitch and sub-harmonics of
the same, followed by attack, decay. mixing, and
tone circuits.

PITCH OSCILLATOR

The important requirements of the pitch oscil-
lator is that it should have good long term frequency
stability, good stability under varying ambient tem-
peratures, and that it should present a suitable wave-
form which will reliably drive the frequency divider
circuits. The circuit used is given in Fig. 3.1 which
shows the various circuit elements that go to make
up a complete pitch board.

The frequency of operation is determined by the
tank ‘circuit components C48 and L1. The induc-
tance L1 is variable and is wound on a bobbin set
in a ferrite core. After initial setting up C48 is fixed
and comprises a number of capacitors in parallel
dependent on the pitch concerned.

The oscillator transistor (TR16) is followed by a
high gain buffer stage (TR17) which squares the
waveform to give sufficiently fast edges at the collec-
tor to drive the first divider 1C2. The cathode of
diode D34 is returned to the divider supply rail in
order to limit the positive excursion of the output
waveform from TR17 ensuring that the maximum
voltage presented to the divider input is approxi-
mately 5-3 volts.

PITCH DIVIDERS

In order to produce sufficient tones to cover the
" five octaves the fundamental frequency from the
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Part 3

By A. J. Boothman B.Sc.

buffer transistor is used for the top octave, whilst
the other notes are produced at the outputs of four
integrated circuit dividers which are packaged in
pairs.

With the increase in availability of certain inte-
grated circuits, the cost of these devices has dropped
considerably, and to such an extent that in addition
to circuit board area saving and ease of assembly,
the incorporation of integrated circuits results in a
significant cost reduction when compared with
equivalent discrete circuitry.

The divider circuits (IC2, IC3) are dual-in-line 14
lead packages each containing two flip-flops. The
type of element used is described as a D-type edge
triggered JK flip-flop. From its description it fol-
lows that the input waveform must have clean fast
edges for reliable operation. For second, third and
fourth stages this is provided by the previous flip-
flop, but for the first stage it is important that the
output from TR17 should have fast edges. To ensure °
that this condition is met R119 is kept deliberately
low.

FLIP-FLOP ACTION

The D-type flip-flop element (Fig. 3.1) operates in
such a way that when a leading (positive going)
edge dppears at the clock input (CP) then the output
at Q takes up the same state as that present at the
D input immediately prior to the appearance of the
clock pulse. Thus, if D was at a high voltage
before the input signal rises then Q will take up the
high voltage state and remain there after the input
voltage falls again. If the input at D is then changed
to a low voltage then Q will change to a low voltage
as soon as the input waveform rises.

The state of the D input is controlled by externally
connecting the Q output to the D input. By defini-
tion Q is the complement of Q and so it can be
seen that when the cloek input is low D is always

Practical Electronics November 1972




ENVELOPE SHAPERS

o
Vs
D8
&TAIN 2
INPUT 25170
03 =
KEY 2517046
RN
8
D12
1
| §
25170
013
KEY >t
25170 a5
820kN
27X300
65 R75
7kil 5.6kl
D16
L
25170
1
D17 f 2] O Q X5
O~
KEY 5170 p3g 3 =1
i &7y Nne
f, 120 D ol [
820kN T
LT fe
rR61  <R66 -
820kn <27k AL %_]
:
fIL
R87
27k [ 16,
2 Dﬁﬁ 5
R82 ]
3fcP
e * Sk L&+ 1c3
Y
N INTLTLE
7 fra 20 O o R
: I [
s20kn | TR14 T—G 8
10,F 2TX300 u
0-5uF
Rz <R67 R77 R9g > /A
820k <27k 56kl 2700 -
he
D2t
ﬂ R115
25170 e
5
~
c49
KEY 28120 pyp 0-2,F o-syp/
25170 R73 OUTPUT TO
a PRE -AMP
20 820kN
2TX300 -
€37 Rea <R68 R78 R102 W RI22
20k <27k 5.6kl 2700 680
SuF
% PITCH AMPLIFIER
Fig. 3.1. Circuit diagram of a pitch p.c.b.
Practical Electronics November 1972

925




the opposite to Q, such that when the clock input
rises Q will always change state, and remain in the
new state until the clock has both fallen and risen
again, at which point Q will again change state.

Since the clock input signal from the pitch
generator is a square wave signal f, the Q output
from the first flip-flop will be another square wave
signal at half the frequency, /2.

The other sub-harmonics are similarly generated
by routing appropriate Q outputs to succeeding flip-
flops.

ATTACK AND DECAY ENVELOPE

The most important area in determining the
character of this instrument is that concerned with
the envelope, or attack and decay characteristic.

N
i i

voLTS ——
~

ENVELOPE VOLTAGE
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Fig. 3.2(a).

In order to obtain a percussive effect a fast rate
of rise is required on the leading edge, followed by
a rapid decay to a medium level of sound, and
further followed by a relatively slow decay. On
releasing the key the decay of sound should be
fast but in the case of a piano this does take a
finite time.

A string piano is activated by a hammer system
where the level of attack is determined by the
impact velocity of the hammer on the-string, which
is proportional to the rate of acceleration of the
finger placed on the key. In the case of the elec-
tronic piano, in addition to a simulation of the
hammer velocity action on each key, the maximum
level of attack is determined by a five position touch
switch which presets the key voltage supply.
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Envelope circuit output characteristic in the non sustain mode with key released after

0-3 seconds. (b) Envelope circuit output characteristic with (1) key held depressed in the system or
non sustain mode; (2) key released after 0-3 seconds in the sustain mode

The influencing factors involved are listed as
follows:
(a) The rate of rise of the leading edge of the
envelope (attack).
(b) The height of the leading edge.
(c) The amount of rapid fall following the attack.
(d) The length of decay when a key remains
depressed.
(e) The length of decay after the key is released
(non-sustained).
(f) The length of decay after the key is released
with the sustain pedal on.
It is of course possible to display the output wave-
form of a string piano on an oscilloscope, and this
could be followed by a point by point attempt at
electronically simulating the envelope. In experi-
menting in this way, combined with straight-
forward comparative ear tests, the author noted
certain features of the electronic equivalent which
made it desireable to depart from an identical copy

of the string piano envelope.

SLOW DECAY ENVELOPE

The curve shown in Fig. 3.2a indicates the
envelope required under non-sustaining conditions,
ie. when a key is depressed and released fairly
quickly without use of the sustain pedal.
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The level of initial attack on a string piano, when
compared with the mean level of sound output, is
very high, and a similar ratio is difficult to repro-
duce electronically if economical amplifier and
loudspeaker capacities are to be used. This is the
first point of compromise which has to be con-
sidered. Having recognised the need for a clear pip
at the commencement of the envelope it is then
necessary to consider the rate of decay in the medium
level of sound region mentioned above. This is
clearly coupled with the full decay period and again
due to peak/mean power considerations it is some-
what slower than on a string piano.

Finally, when the key is released on a string
piano a damper comes into operation immediately
and quickly kills the vibration of the string. This
action is reproduced realistically by an analogous
electronic circuit.

LONG DECAY ENVELOPE

The curve shown in Fig. 3.2b indicates the other
two possible conditions.
1. When the key is held depressed for a consider-
able time.
2. When the key is released quickly, but the sus-
tain pedal is depressed.
In both cases the first part of the envelope is
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A completely assembied pitch p.c.b.

required to be exactly the same as in Fig. 3.2a. If
the key remains depressed then the output decays
slowly to zero in a time that is easily varied by the
suitable choice of one resistor value in each envelope
circuit. In the prototype this provides a decay of
approximately 3-5 seconds, which is somewhat
larger than for a string piano.

In the key released, sustain pedal on condition, it
is more important to have a large amount of rapid
fall following the attack in order to retain the per-
cussive characteristic of the instrument when
repeatedly playing the same note at a fast rate. As
mentioned earlier a string piano has a very high
peak capability and a fast initial decay. This allows
fast repetition of one note whilst, even under
sustain conditions, maintaining the discrete identity
of each impact via its attack characteristic,

The attack characteristic of the first curve in
Fig. 3.2a is insufficient to reveal differentiation
between consecutive notes in the sustain condition,
and a second characteristic is therefore introduced
whereby a second fall in level occurs as the key is
released, followed by a shorter decay time of
approximately 3 seconds.

THE ENVELOPE CIRCUIT

Each of the d.c. key inputs in Fig. 3.1 are shaped
by envelope circuits. As can be seen there are five
duplicated circuits that precede the mixers to fulfil
this function. To understand the action of these let
us look at the topmost shaper of Fig. 3.1.

A note is initiated when a d.c. level of between
11 and 18 volts, cdepending on ‘the touch setting, is
applied to the input of the circuit via the keyboard.
Capacitor C33 is charged via R44 and C28, with
R44 providing some slight slowing of the rise time
in order to protect against key noise, and also being
a factor in determining the height of the attack pip.

Following the relatively quick charging of C33,
C28 is charged which means that point “X” falls
towards ground potential. The presence of D10
isolates the input circuitry from C33 and there is
no further interaction between the two circuits.
Removal of the key voltage results in the discharge
of C28 via the diode D11 and resistor R45.

It is important that RS54 should be sufficiently
low to provide fairly rapid charging of C28, and
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that R45 should be sufficiently low to allow com-
plete discharge of C28 before the next key voltage is
applied. However, both resistors are involved in
determining the voltage applied to C33 during attack
(voltage sharing with R44), and all values are there-
fore both important and interrelated.

TOUCH SENSITIVITY

In order to give touch sensitivity R45 can be
replaced by a grounded switch contact in the key-
switch action which becomes a double throw switch
between a zero volt potential and the supply voltage
on the second pole.

During the interval when the switch is changing
over, C28 is charged by a bleed resistor between
rail voltage and the centre contact of the change-
over switch. This reduces the attack voltage excur-
sion at the point when the changeover is complete,
by an amount dependent on the time taken over
the movement between the two poles. Further
details on this will be given later.

SUSTAIN AND DAMPING

Now, ignoring the input circuit, we can consider
the sustain and damper portion of the envelope. The
keying operation had charged C33 to approximately
5 volts, and whilst the key .remains depressed point
“Y™ is held at approximately 14 volts, thus isolated
from the output line by diode D28.

In this condition C33 is slowly discharged by the
combined effect of R59 and the load placed across
the output. If at any point during this decay the
key should be released then D28 and R64 would
appear across the output, and since R64 is made
very low compared to R59 this provides the damper
action.

When the sustain pedal is in operation D8 is held
at approximately 45 volts which causes a quick
drop in the output voltage on release of the key,
but then holds off the action of R64 during the
remaining part of the sustain period.

TONE FORMING

Tone forming in the system is very simple and
consists only of a low pass capacitive filter after
each transistor. The complete circuit of the com-
bined envelope and tone forming section is shown in
Fig. 3.1.

As stated in the first article the prime purpose of
the project is to provide a reliable portable key-
board instrument with a percussive characteristic
similar to that of the piano. The tone of a piano
is of course extremely variable from one instrument
to another, and whilst it is possible to incorporate
involved tone circuits to match one particular piano
colouring, the author decided that the simple filter
above produced a sound which is completely accept-
able for both the home and band applications.

TONAL CHARACTERISTICS

It is difficult for the author to give an objective
description of the sound produced by the instru-
ment, but generally the piano type characteristics
are most noticeable above middle C, and the attack
becomes less apparent in the lower registers, where
a fuller more organ like sound is evident.

When driving an external amplifier of course,
using the appropriate output socket, the tonal
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characteristics can be varied over 3 wide range by
variation of the tone control settings on the external
amplifiers.

The piano has been used in this manner on a
number of occasions and exhibits the characteristics
of piano, vibraphone and electric guitar depending
on the chosen bass and treble positions, and the
way in which it is played.

PITCH AMPLIFIER

Each printed circuit board contains five envelope
circuits which are then fed into a pitch amplifier
which in turn is followed by the pre-amplifier
described last month.

The values of C49, R121 and C50 are important,
as up to this point all coupling has been direct, and

it is necessary in the amplifier to filter out the large
very low frequency excursions due to the keying
action.

ETCHING DETAILS OF PITCH P.C.B.

The 8in X S3in printed circuit board is etched
according to the pattern of Fig. 3.3. Thirteen such
boards are required. Fig. 3.4 shows the component
layout for the boards.

COMPONENTS

All transistors specified are Ferranti type ZTX300.
It is of course possible that other equivalent tran-
sistors could perform the same functions, but no
work has been carried out to prove this. The diodes
contained in the prototype were a mixed batch of

COMPONENTS . . .

Resistors
R44* 1kQ
R45* 1.8k
R46 1kQ
R47 1.8kQ2
R48 1k
R49 1-8kQ2
RS0 1kQ2
R51 1-8kQ2
R52 1k
R53 1.8k
R54*-R58 5.6k (5 off)
R59*-R63 820k Q2 (5 off)
R64*-R68 27k (5 off)
R69*-R73 820k Q2 (5 off)
R74*-R78 5:6k€2 (5 off)
R79*-R83 56k 2 (5 off)
R84*_R88 27k (5 off)
R89* 27k Q)
R90O* 10kQ2
R91* 2704
R92 27k <)
R93 270Q
R94 10k
R95 27k
R96 10k <2
R97 27002
R98 27k Q2
R99 27042
R100 10k$2
R101 27k$2
R102 270Q2
R103 10k )
R104*-R108 10k (5 off)
R109* 1kQ
R110 220 3W
R111* 390Q
R112* 56k <2
R113* 27042
R114* 1-8k§2
R115* 10k
R116* 1k}
R117* 56k Q2

PITCH BOARD

(12 are required with a full component complement as listed.
The thirteenth requires components as shown asterisked)

R118* 560k (2
R119* 1.8k (2
R120* 3.9k Q
R121* 10k Q2
R122* 682

All resistors +-5% +W carbon except where other-
wise stated

Capacitors
C28*-C32 10uF elect. 15V (5 off)
C33*-C37 5uF elect. 15V (5 off)

Cas* 0-05uF

C39 0-1uF

C40 0-2uF

C41 0-5uF elect. 15V
C42 1uF elect. 15V
C43* 100uF elect. 15V
C44 100uF elect. 15V
C45 100uF elect. 15V
C46* 100uF elect. 15V
CaT* 0-2uF

C48* See text

C49* 0-2uF

cs50* 0-5uF

Transistors
TR11-TR18 ZTX300 (8 off)
(4 required for p.c.b. 13)

Diodes
D8-D32 ZS170 (25 off) (see text)
(6 required for p.c.b. 13)
D33—KS047A 4.7V 400mW Zener (or equiv-
alent)

Integrated Circuits
IC2-1C3 Z7474E (2 off)

Inductor
L1—260 + 260 turns of 36 s.w.g. enamelled copper
wire. S.E.l. pot core assembly for this can be
obtained from Clef Products (Electronics
Division), Yew Tree Lane, Poynton, Stockport,
Cheshire
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*Information on our sophisticated
but low-cost kits . . .

*New 1214 Audio Range. Build your
system in a few evenings.

*New loudspeaker range.

*Unbeatable quality and speci-
fications.

*Incredibly good value for your
money.

*New continuous credit and no-
deposit terms. Even includes instru-
ments.

*QOver 30 new models.

*QOver 130 models in range.

*Packed full of invaluable
information about the world’s finest
electronics . . .

It's New. It's the biggest Audio/

it's absolutely FREE.

Our new jumbo size Heathkit
catalogue is full of good things : low-cost
Testers and Instruments, Metal Detectors, Electronic
Calculator, Intercoms., Amplifiers, Tuner/Amplifiers,
Tuners and Loudspeakers —there’s even a Battery
Charger.

You name it, Heathkit can supply. What's
more, you can build everything yourself. Heathkit
help you each step of the way. Simply follow the
Heathkit step-by-step construction manual. it's

like painting by numbers but with something unique at

the end of it. Fantastically satisfying, and less

expensive than buying readymade. Our products are

advanced in specification and performance. And
they're regularly reviewed by leading journals. You
have to be good to merit that sort of treatment.

We guarantee that by using the Heathkit step-by-

step construction method you can build a piece of
electronic equipment without needing to know the
first thing about electronics.

Mail the coupon today for your copy of the free
Heathkit catalogue. The kits shown take just one or

two evenings, and we promise that whichever kit you

chooseit'll be more rewarding than washing the car
or watching television.

Why not visit your Heathkit Electronics
Centres .. .and see our Instruments and Testers.

London 233 Tottenham Court Road. Telephone : 01 636 7349
Open hours: Monday ~ Saturday 9-6.00 p.m.

Birmingham 17-18 St. Martin's House, Bull Ring

Telephone 021 643 4386 Open hours:Friday - Saturday 10-5.30 p.m
Gloucester Cole Avenue Roundabout, Bristol Road

Telephone 045229451 Open hours: Monday - Friday 9-5.00 p.m.
Saturday 9-12.30 p.m.

Practical Electronics November 1972

Want to know more?
Mail the coupon for a FREE CATALOGUE.
Don'’t forget. .. This includes

Instruments and low-cost Testers.

IT-18 ) IM-17U

Fr——————————

Please send me the FREE New 1972 Heathkit catalogue

HEATH (Gloucester) Ltd.,
I e Dept. PE 11/72 I
L Sl Ol Cloucester GL2 6EE
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HENRYS -Your complete Semi. Conduclor Stere!
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HENRY’S

RADIO
LIMITED

INTEGRATED CIRCUITS SPECIAL OFFERS! | rissser masoxsmen cmcors
SEMI-CONDUCTORS e with 8- (%,
Why buy alternatives when you can buy the genuine article from us at FY90 59py IN2926 10 Eggﬁé:’i:&,‘ke LES ef)
competitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR. L 4 Y /
T 1000 MC/S All Colours and data g
25 + 20p 25 + 9p A A
o 100 + 170 190 + 8o £1.50 cxcn
0 6
\mm“ﬁ *i%e | e+ [TRIACS
|——————— | STUD WITH ACCESSORIES i}
Type . Type 1/11 12/24 25/99 | Type 11 12/24 25/99 | AFI ';Mu“ard 25p 2N382|59 18><Jaos 35p | Type ¥<>Ilt€, Plrllc; rE
P [ ) P P P » P P 5 + 17p P o K
8N7400 0-20 0-18 0-16 | 8BN7450 020 0-18 0-18 | 8N74145 1-50 1-40 1-80 100 + I5p 100 + 25p 3 AMP RANGE
8N7401  0:20 0-18 0:16 | BN7451 0-20 0-18 0-16 | 8N74150 8-35 2-95 2-18 500 + 12p 500 + 20p 8C35A 100 78p
8N7402 020 0-18 0-16 | 8N7453 020 0-18 0-16 | BN74151 1-10 0-85 0-90 1000 + 15p BC35B 200 79p
8N7403 0-20 0-18 0-18 | BN7454 0-20 0-18 0-16 | BN74153 1-35 1-27 1-20 8C35D 400 85p
BN7404 0-20 018 0-18 | 8N7460 0-20 0-18 0-16 | BN74154 2:00 1-75 1-85 | OCI70 Mullard 25p]| BC107, BCI08, 6 AMP RANGE (TO48)
BN7405  0-20 0-18 0-16 | 8N7470  0-30 0-27 0-25 | 8N74165 1-85 1-47 1-85 25 + 10 BCIO9 10p each | BC40A 100 85p
BN7406  0-30 0-27 0-25 | 8N7472  0-30 0-27 0-25 | BN74156 155 147 135 100 + 180 All Makes BCAOD S 200 B B0
BN7407  0-30 0-27 0-25 | 8N7473  0-40 087 0-85 | BN74157 1-80 1-70 150 500 + 155 5+ 8 8C40D 400  2£1.00
BN7408  0-20 0-19 0-18 | 8N7474 0-40 087 0-35 | 8N74160 2-80 2-40 2-28 1000 + 135 R o 7 SC40E 500 £1-20
BN7409 045 0-42 0-35 | 8N7476  0-55 0-52 0-50 | BN74161 2-60 2-40 2-25 D 500 + D 10 AMP RANGE (TO48)
8N7410  0-20 0-18 0-16 | BN7476 046 0-42 0-39 | SN74162 340 3-25 2-70 oy 8 2 8C454 100 9p
BN7411  0-23 0-22 0-20 | 8N7480  0-80 0-75 0-87 | BN74163 3-40 325 270 | By 9y My(jard |5 + s 8C45B 200 91'00
8N7412  0-42 0:40 0-35 | 8N7481 1-25 1-15 1-10 | 8N74164 275 230 2-10 ullard 1apj=toesre=s—r——"| 8Ci5D 400 21 26
8N7413 030 027 0-25 | BN7482 0-87 0-80 0-70 | EN74165 4-00 350 3-00 25 + I2p ADI6I, AD162 35p | 8C45E 500
8N7416  0-30 0-27 0-25 | HN7483 1.00 0-90 0-85 | 8N74166 4-00 3-50 3:00 100 + 10p each | 15 AMP RANGE (TOAB)
8N7417 0-30 0-27 0-25 | BN7484 0-80 0-85 0-80 | 8N74167 6-25 5-80 5-10 500 + 9p 25 + 32p 8C50A 1-28
8N7420 0-20 0-18 0-18 | SN7486 0-45 0-41 0-38 | SN74170 410 3-55 805 1000 + 8p 100 + 28p 8C30B 200 11-86
BN7422 048 0-44 0-40 | SN7490 0-75 0-70 0-85 | 8N74174 2:00 1-75 1-30 500 + 25p 8C50D 400 £1.05
BN7423 048 0-44 0-40 | BN7491AN1-00 0-95 0-90 | 8N74175 135 1-27 115 1000 + 22p 8CS0E 500 #1-85
8N7425 0-48 0-40 0-35 | BN7492 0-76 0-70 0-65 | S8N74176 1-60 1-35 1-20 | OA202 10p DIAC D32 25p
BN7427 042 0-39 0-85 | BN7493  0-75 0-70 0-65 | 8N74177 1-80 1-85 1-20 25 + 8p 2N3053 20p | TRIACS—
§N7428  0-50 0-45 042 | 8N7494 0-80 0-75 0-70 | BN74180 1-55 1-30 120 100 + 7p 25 + 18p Additional Types
8N7430 020 0-18 0-18 | 8N7495 0.80 0-75 0-70 | BN74181 7-00 6-00 5 50 500 + 6p 100 + 15p 40430 (TO68) 885p
8N7432 042 0-39 0-35 | SN7486 1:00 0-97 0-95 | SN74182 2:00 1-80 1-60 1000 - Sp 500 + 12p 40669 (Plastic)
BN7433 0-70 0-61 0-44 | 8N7497 625 5-50 5-00 | AN74184 2-40 200 1-80 1000 + 10p 2100
sguav 0-85 g-ag g 50 | BN74100 2-20 2-30 £-00 | 8N74185A 240 200 1-80 40486 (TO5) _80p
8N7438 085 0-60 0-50 | 8N74104 1-451-35 1-20 | SN74190 195 1-85 1-78
§N7440 0-20 0-18 0-16 | BN74105 145 1-35 1-20 | SN74191 1-95 1.86 175 0C352§1ulla‘rd B msess . %5°| NEW BRIDGE
BN744JANO-75 0-72 0-70 | 8N74107 0-50 0-45 0-40 | BN74192 2-00 1-90 1-80 100 % 4{;’ 100 + 150 RECTIFIERS
8N7442  0-75 0-72 0-70 | 8N74110 0-80 0-70 0-60 | BN74193 £-00 1-80 1-80 530 e sh 500 + 14
BN7443 1:00 0-95 0-90 | SN74118 1-00 0:95 0-80 | 8N74194 2.50 225 1-90 1000 + Jg" 1000 1 ”" SMALL SIZE AND LOW COST
aN7445 2-00 1.75 1.60 | SN74119 1-90 1-78 1-85 | S8N74195 1-85 1.70 1-60 + 30p P Type Volts Price
ol B sl 0 8N74121 0-80 055 0-50 | 8N74196 1-50 1-40 1-30 V. 1-11
8N7446  2:00 1-75 1 80 | gN74122 185 125 110 | 8N74197 1:50 1-40 130 HALF AMP
BN7447 175 1-60 1-45 | gN74123 2-70 2-55 2:47 | BN74198 4-60 8-70 3-85 BO5/05 50 0
ZENER LINEAR / 20p
8N7448  1:75 180 1-45 | 8N74141 1-00 0-85 0-80 | SN74199 4:80 3-70 335 BO5/10 100 25p )
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) ONE AMP # x 1
ORDERED REGARDLESS OF MIX R N , TUBULAR
400 M/W 5% 702C TO5  75p | BI/05 56 25p
RGER QUANTITY PRICES PHONE (01) 402 4891 i, 7006 TO99 A /
TEXAS HANDBOOK NO. 2. 1.C. 700 PAGES DATA 60p, POST 20p. Pinistuge iy S0 R | R 10 25p
HIGH POWER SN 74 HOO} Now in stock—send ZY 88 Range 52 oaEetl | e 200 30p
LOW POWER SM 74 LOO | for list No. 36 All voltages 796 brnoos | onelamr (ory P \
%oi'e‘ﬁhw" 725C  TOY9 £4.50 | TUBULAR
A SELECTION OF SEMI-CONDUCTORS FROM STOCK . o | 7G DIL S [ Wor 160 3% ”
AAY30 10p | BCI147 12p | BU105 2:25 | OC44  15p | TIB3 85p | 2N3055 5p 1001 3§ 747C  TO99 £110 wo» 200 40p
AAY42 15p | BCi69C 12p | BY100 15p r OC45  15p | V4054 25p | 2N3440 75p 500 + ¢5p | 47C D.LL. 600 45p
AAZI3 10p j BC182 10p | BY126 15p | OC67  50p | ZTX108 12p | 2N3442 125 | 1000+ 5p £1-10 TWO AMPS t H x { L m—
AC107 85p | BC214 15p | BY127 18p | OC71  16p | ZTX300 12p 2N3525 75p 72741P D.LL. 60p A co]
AC126 25p | BCY32 75p | BYZ13 86p OC72 25p | ZTX301 15p | 2N3614 59p | Any one type. 72748P D.I.L. 60p B2/05 50 3I5p 8"[
ACl127 25p | BCY34 35p | CLO6D 85p | OC77  4bp | ZTX302 18p | 2N3615 76p — - BINCLAIR B2/100 100 a0
AC128 25p | BCY39 100 | GETI11 55p | OC81 25p | ZTX341 20p | 2N3702 10p 14 Watt 5% 1C12 £1.80 B2/200 200 45p
AC176  25p ‘ BCY42 30p | GET115 55p | OCB3  25p | ZTX500 16p | 2N3704 10p | wWire Ends TOSHIBA B2/600 600 50p
ACI87 5p | BCY43 25p | GET880 45p | OC140 55p | ZTX503 17p | 2N3705 10p [ Metal Case TH9013P B2/1000 1000 60p
AC188  25p  BCY55 250 | LM309K 0C170 25p | 2G301 30p | 2N3714 180 | Ayl vollages 20 WATT AMP FOUR AMPS (]
ACY17 809‘ BCY70 15p | (T03) 187 | OC171 80p | 2N404 20p | 2N3771 175 | 5.3 100 Volts £4-47 POST PAID | {H x L x %
ACY20 20p | BCY7) 20p | MATI21 25p | OC200 45p | 9N627 85p | 2N3773 2:00 20p each THY014P Pre Amp | B4/100 100 60p
ACY21 20p | BOY72 15p | MJE340 50p | OC201 78p | 2N696 15p | 2N3790 225 £1:50 | B4/200 200 [
ACY39 55p | BCY87 299 | MJE370 70p | OC202 80p | 2N697 15p 2N3819 3bp 25+ 180 | paTA AND B4/400 400 70p i
ADI40 50p | BCZ1l 50p | MJE520 75p | OC203 S0p | 2N706 10p | 2N3820 50p | 100+ 18p | GYRCUITS REF B4/600 600 75p
AD149 50p | BD124 80p | MJEZ2955 OCP71 125 | 2N930 20p | 2N3866 85p | 500+ 12p 4210 B4/RO0 800  51-00
ADISl 85p | BDI31 75p 110 | ORP12 50p | 2N987 45p | 2N3903 15p | 1000+ 10p = 0P | s1x Amps
AD162 35p | BDI32 80p | MJE3055 ORPGO 40p | 2N1131 25p | 2X3906 12p FREE WITH 1H x L x &
AF117 20p  BF115 25p 75p | P346A  20p | 2N1132 25p | 2N4061 12p Any one type. PURCHASES B6/100 100 70p
AF118 50p | BF167 25p | MPF10540p | RAB310AF 2N1302 18p | 2N4062 12p - - B&/200 200 75p
AF124  256p | BF173 25p | NKT21420p 45p | 2N1304 22p | 2N4126 15p 3 Watt Plastic B6/400 400 90p
1‘\1};132 23;, BF17% 30p | NK¥216:op RAS.’)OBAI‘;) 2N 1305 gzp [ 2N4871 35p | Wire Ends 5% TRANSISTORS, | Bi/soo 600 2100
AF1 p | BF180 30p | NKT217 0" 2N1307 25p | 2N56457 30p | 3EZ Range .
AF239 40p | BFI94 15p | NKT40370p | TAA263 75p 2N1308 25p | 2N5777 55p I1C’s, TRIACS, | SILICON CONTROLLED
ABY27 30p | BF195 15p | NKT40450p | TIL209 38p | 2N1613 20p 28001 1.00 | All voltages BRIDGES, RECTIEIERS] .
ASY?28 25p | BFEGL 25p | OA5  50p | TIP20A 50p | 2N1671 1.00 | 28012 1000 | 5:8- 100 Volts SCR’s, LDR’ Type ol pinice i
BA102 30p | BFSo8 25p | OA10  35p | TIP30A 60p | 2N2147 75p | 28018 625 | 0B each. J s PLV. 111
BAIl5  7p  BFX13 25p | OAS1 10p | TIP31A 60p | 2N2160 b8p | 28026 8-90 = ONE AMP
BA145 15p | RFX34 75p | OA91  7p | TIP32A 70p | 2N2217 25p | 28301  50p =———==—. | CRS1/05 50 25p
BAXI3 5p | BFX37 30p | 0A200 7p | TIP33A 2N302] 20p | 23903 e5p | SILICON POmmiaeoue | | CR31/10 100 30p
BAX16 7p | BFX88 04202 1-00 | 2N2292A 28304 RECTIFIERS CR81/20 200 30p
B 20p 10p 0 | | 283 3p |
BCi07 10p | BFY50 20p | OCI6  75p | TIP34A 5p | 40250  50p LA‘E EXDED N = [} {CRe 208400 35p
BC108 10p | BFY5l 20p | OC20  95p | 50 | 2N2369A | 40360 4o0p | FPLASTIC i CR81/60 600 45p
BCI09 10p | BFY52 20p | OC23  85p | TIP35A 15p | 40361 40p | Type PIV.I-11 = THREE AMP (TO48)
BC109C 12p BFY64 50p | OC25 40p | 2N2606 20p | 40362 50p 1 amp miniature E | 50 30p
BC113 15p | BFY90 58p | OC28  65p | TIP36A 2N2026 (all | 40408 B0p § IN4001 5 P / = 30,
P | BLY34 800 | OC35  50p 300 | col) 10p | 40486 755 | INd002 100 7|/ A | 20 200 3% A,
BCI17 20p | BYX20 15p | OC36  85p | TIP414 75p | 2N3053 20p | 40636 110 | IN4003 200 8 1= GO aR dh
BCl43 35p | BSY27 15p | OC42  40p | TIP42A 85p | 2N3054 50p 40430 1.00 | IN4004 400 8 s ;{KVHESI:&P ?fl{g“) 55p 05
IN4005 600 10 :
; CRS5/400 400 60p
INTEGRATED CIRCUIT SOCKETS IN4006 800 12 I
INTEGRATED CIRCUIT SOCK: QUANTITY DISCOUNTS DN s 12 | NEw FREE | SEVEN At (ous £
10°% 12+ : 15% 254 ANY ONE 1-5 amp miniature BOOKLET CRE} 77200 200 85p !
;'A s 2 20% 100+ : 85% 250+ TYPE gﬁgg}) 108 8 CRS 7/300 100 20p
”}* P 5 From above rections except Invsgrated PL400§ 200 10 (No. 3¢) CRS 7/600 600 pe)
*r Gircul i OVER 1500 SIXTEEK AMP
ircuits and Bpecinl Offers where dia- PL4004 400 10 TEEN A N
(16 Lead (14 Lead (8 Lead counta are includei. PL1005 600 12 | TYPES— SCRMG/1005100
I)IL) DIL,) D.I.L) Minimum order value £1 please. PLi006 800 15 | Send for yours | SCR 16200200 3Amp
15p Vostage 7p en all ordera. PLI007 1006 16 | teday! e

MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W.
RETAIL SHOP: 404-406 EDGWARE ROAD. (01-402 8381]2)

Open 6 days a week 9 am - 6 pm Monday to Saturday
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The thirteen pitch boards mounted in a wooden sub-frame

rejects from the Ferranti ZS170 and ZS100 series
production lines. Reject devices are not available
from the manufacturer, but similar diodes are avail-
able from a number of suppliers.

The specification required is that all diodes should
have a breakdown in excess of 20 volts, and be
reasonable low leakage, which should be adequately
covered by the use of silicon types.

The 47 volt Zener diodes were Ferranti type
KSO47A, but again a number of equivalents shouid
also be available.

PITCH BOARD LAYOUT

In arranging a component layout for the pitch
board an attempt was made to match the physical
to the circuit arrangement. This can be seen by
comparing Figs. 3.1 and 3.4.

Thirteen boards are required in total. Of these
12 are required containing the full circuitry and
they cover bottom F to top E.

It must be obvious, however, that in a five octave
61 key system a single note generator is required to
produce top F. In general the only requirements
for the thirteenth board are an oscillator, single
envelope circuit, mixer and pre-amplifier. No
divider circuitry is required.

The components required for this particular board
are marked with an asterisk in the components [ist.

WINDING THE TUNING COIL

To make up the tuning inductors for the oscil-

lators, simply pile wind 260 turns of 36 s.w.g.
enamelled copper wire onto the bobbin. With even
layers this works out at about 33 turns/layer. When
this is done bring the wire end out through one of
the siots on the bobbin on the same face as entry.
Doubling the wire back, continue to wind on an
additional 260 turns. The point where the wire is
doubled is, of course, the centre tap and this and
the two ends should be cleaned prior to tag solder-
ing.
To hold the coil in place on the bobbin, wrap
round a piece of insulation tape. With the pot core
clamped round the bobbin and lead outs soldered to
the tag board the inductor can be assembled to the
p.c.b.

Details on the tuning process and choice of
capacitor will be provided later.

Note: All enquiries for Kimber-Allen keyboard should
be directed to Alan Douglas, 4 Lees Barn Road,
Radcliffe-on-Trent, Notts.

FESTIUAL AND FAIR

OR the fourth consecutive year PRACTICAL ELEC-
TRONICS is exhibiting at the International Audio
Festival and Fair, held at Olympia, London from October 24
to 28, 1972. Equipment on display on Stand 19 includes
the P.E. Electronic Piano (currently being described in the
magazine) and a number of other exciting projects to be
published in the coming months; these are:

Sound Synthesiser

The P.E. Music Synthesiser is a completely self-
contained sound effects unit whose composition
possibilities extend as far as the user's imagination. The
modular construction of the various electronic sub-
assemblies means that the synthesiser can provide a
limited facility for sound source production and treatments
even in early stages of construction. This, of course,
offsets the total production cost and enables the con-
structor to build, test and play with the separate modules
according to his effects requirement.

A fascinating feature is that the synthesiser can be
programmed to play by itself for as long as the listener
wishes, (See Lecture-Demonstration below.)

l’racticz;l Electronics  November 1972

Rhythm Generator

This variable-tempo rhythm generator can be pro-
grammed to any required rhythm to accompany a piano,
organ or other musical instruments.

The percussive effects available are bass drum, high and
low bongos, blocks, snare drum, cymbals and fong and
short brushes, Besides the programmed facility a selector
switch provides a choice of a number of popular rhythms.

High Quality Tape Link

Forthcoming articles will describe how to build new
stereophonic electronics for an existing tape transport
deck or for a complete recorder.

The Tape Link employs separate record and replay
amplifiers, the latter being driven via an extremely low
current bias f.e.t. stage from a low impedance head;
consequently noise and distortion figures are kept to a very
low level. Replay equalisation is achieved with an
integrated circuit operational amplifier, which also provides
frequency compensation for circuit stability and output
short circuit protection. Power amplifiers are not included.
Tape speeds catered for are 1§, 33, 74 inches per second.

Lecture-Demonstration

Visitors to the Audio Fair should note the P.E. Sound
Synthesiser is being demonstrated during a special lecture
entitled "Sound Synthesis for the Amateur', presented
in the exhibition lecture theatre on Tuesday, October 24
and again on Saturday, October 28, at 2 p.m.

We welcome all readers in London in October to see our
exclusive designs in the flesh. Only at Olympia, October
24 to 28, 1972,
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INCE few component manufacturers use really in-
S delible identification markings on their com-
ponents, it is inevitable that sooner or later the home
constructor will require a piece of equipment, which
will enable him to measure the value of a component
from which these markings have been erased. Such
a unit is also extremely useful when trying to locate
a faulty component, or when trying to identify one
with an unfamiliar colour coding. The bridge
described in this article will fulfil all these functions.

CIRCUIT DESCRIPTION Fig. 1. The basic Wheatstone Bridge circuit (left)

An extremely simple circuit with only three tran- Fig. 2. A modification of the Wheatsone Bridge
sistors is used. Ranges of the bridge cover capaci- circuit normally used for resistance measurement
tance from 100pF to 10#F and resistance up to (right)

100 kilohms, in five ranges of capacitance, and five
ranges of resistance.
These ranges are as follows:

Range Capacitance Resistance Y
] 100pf-1000pf 0-10%2 J_

2 1000pf—-0-01 «F 0-100%2 & G )

3 0-01 .F-0-1uF 0-1kQ2 LA LAl To Amplitier

4 0 lpF=1puF 0-10k{2 L& AC

5 1 F-10uF 0-100k {2 st VR,

i i t2

THE WHEATSTONE BRIDGE y T

The circuit is based on the Wheatstone Bridge,

¢ a short explanation of th ration of this wi ) )
g explanati D (e en daris Tl Fig. 3. An improvement of the previous circuit

be given. : :

~ The circuit of a basic Wheatstone Bridge is given el (PERNIEES € (sl ey (U

in Fig. 1. It will be seen that the bridge consists of Fig. 4. A modification of the basic bridge circuit
four resistors and a meter. There will be no indica- used to measure capacitance. This system does
tion on the meter when the circuit is balanced, that not produce a linear scale (right)

Scmple
C-R BRIDGE +

By R. A. PENFOLD

&5 N
B2 s 4

P



is, when there is the same voltage at the junction of
the 1 kilohm and the 10 kilohm resistors as there
is at the junction of the 10 ohm and 100 ohm
resistors.

The meter will read the difference between the
two potentials at these points. As there is one volt
across both points, there is no difference in potential,
and there can be no deflection on the meter.

Should one of these resistors be altered in value,
even very slightly, then there would be an indication
on the meter. If R, and R, were replaced by a
potentiometer, as in Fig. 2, then it would be possible
to adjust this component so that the circuit was once
again balanced.

The voltage on the slider of the potentiometer
would be variable from zero to the supply voltage,
and could therefore be adjusted for zero reading
on the meter, whatever the ratio of R, to R,,.

If the variable resistor is fitted with a suitable
scale, then when this component is adjusted for a
null on the meter, the value of the resistor under
test may then be read off the scale.

This is of course only possible if R, is a fixed, and
known value, or a series of resistors of known
value. Whatever the value given to R,, the same
value will appear at the centre of the scale of VR,.

IMPROVED METHOD

Theoretically the circuit is capable of measuring
any resistance from zero to infinity, but in practise,
the scale would become so cramped at the ends, that
it would be impossible to use.

Therefore if R, is made of several switchable
resistors, then the resistor to be tested can be
measured near the centre of the scale, where it is
less cramped.

An improved arrangement is shown in Fig. 3. This
will measure resistance from zero to the value of
R, with a linear scale. There is no cramping of the

scale, which covers a far smaller range than the
arrangement of Fig. 2.

This arrangement is also different in that the d.c.
source has been replaced by an a.c. source, and
the meter has been replaced by an audio amplifier,
which would be connected to an earpiece.

Using an a.c. source enables capacitance to be
measured by changing the resistor, R, for a
capacitor. Fig. 4 shows the arrangement for the
measurement of capacitance.

Unfortunately, when measuring capacitance a
linear scale is not obtained. This is due to reactance
(resistance to an a.c. flow) decreasing as capacitance
increases.

This means that the bridge will measure from the
value of C, to infinity, with a centre scale of double
the value of C,. The scale does become rather
cramped at the high value end, but this is far less
so than the arrangement of Fig. 2.

THE PRACTICAL CIRCUIT

A circuit diagram of the complete C-R Bridge is
given in Fig. 5.

A multivibrator using two BSY9S5A transistors is
used to provide the a.c. source. The audio amplifier
uses a single type 2N2926 transistor, which feeds into
a high impedance crystal or magnetic earpiece.

The range switch is a two-pole five-way wafer
switch which selects one of five resistors from
10 ohms to 100 kilohms and one of five capacitors
from 100pF to IuF. A second switch is used to
select either resistance or capacitance.

Separate power supplies have to be used for the
amplifier and the multivibrator, to prevent the ampli-
fier from picking up the output from the multi-
vibrator through the supply lines. This also makes
the coupling between the bridge, and the oscillator
and amplifier much simpler.

Two torch batteries are used to supply the power.

C6 01uF

c7 0'01uFI I
| IICB 1000 pF
€9 100pF

C5 1uF
TR
>~

0
0

0 (',
0

-

-
c3 .
—01;.|F
!
Rt R2 R3 R4 RS siofle s
5:6k N 100k 100k N 560 <IkN ~
—
]
—4 B1 ¢
JR1 C1001WF C2001WF TR2 v :
T
BSY 95A BSY 95A
VR 1kl

~

$3 7
[4
4
,

-
’

R71000

R8 1000

R 1kl

o
a_ RIQ 10k

S2b

g

TO COMPONENT

UNDER TEST

Fig. 5. Circuit diagram of the complete unit with the oscillator, bridge and amplifier
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COMPONENTS . . .

Resistors

R1 56k
R2  100kQ
R3  100kQ
R4 56kQ
RS 1kQ 2%
R6 220kQ
R7 10Q )
R8 100Q L
R9 1kQ 2%
R10 10kQ
R11  100kQ

All -10% W unless otherwise stated

Potentiometers
VR1 1kQlinear wirewound
VR2 1k miniature skeleton preset

Capacitors
C1, C2 0-01uF ceramic (2 off)
C3, C4 0-1uF ceramic (2 off)

C5 1uF

Cé 0-1uF

C7 0-01uF »5% or better
Ccs8 1000pF

Co 100pF |

C10  047uF

Transistors
TR1, TR2 BSY95A or similar (2 off)
TR3 2N2926

Switches
S1 2 pole on/off slide
S2 2 pole 5-way rotary
S3 1 pole changeover slide

Miscellaneous
PL1, PL2 and SK1, SK2 Miniature jack plugs and
sockets (2 off)
LS1 High impedance earpiece
B1, B2 3V torch batteries (2 off)
3%in x 13in  0-15in matrix Veroboard
Aluminium case, battery clips, crocodile clips

COMPONENTS

As the sensitivity of the earpiece may vary accord-
ing to which particular type is used, a one kilohm
preset potentiometer is incorporated, so that the
output may be reduced, should it be found to be
excessive. The circuit is unsuitable for use with a
low impedance earphone.

Although adequate results may be obtained using
a carbon potentiometer for VRI, better results will
almost certainly be obtained using a wirewound
type. Other components for the bridge should
preferably be one or two per cent tolerance types,
with a high stability, if a reasonable accuracy is to
be attained.

Transistors other than the types specified have
been found to work in the circuit, and it would
operate using almost any transistors.

CONSTRUCTION

The prototype was built in an aluminium case,
measuring 63in X 43}in X 2. 8in, but almost any
case of about these dimensions could be used,
although the unit could not easily be made much
smaller than this.

936

If a metal case is used, neither the oscillator or
the amplifier should be earthed to it as this would
encourage oscillator breakthrough.

A small piece of Veroboard (0-15in matrix) 21 X
7 holes, was used as a basis on which to construct
the main circuit. A wiring diagram for this is given
in Fig. 6.

The best method for connecting the component
under test into circuit was found to be a lead with
a jack plug one end, and a couple of crocodile clips
the other end.

The jack plug may be plugged into the bridge,
while the crocodile clips connect to the leads of the
component under test.

INTERWIRING

All wiring associated with VRI1, switches S1 and
S2, and the two crocodile clip leads, should be as
short as possible otherwise breakthrough of oscil-
lations may make it impossible to locate a proper
null point on some ranges, and capacitance in the
wiring could make capacitance Range 1 wildly
inaccurate.

Both the earphone socket and the test lead socket
have to be insulated from the front panel to prevent
them from being electrically connected, and to pre-
vent breakthrough. This may be achieved by dril-
ling the mounting holes slightly too large, and then
fitting bakelite washers either side of the panel.

Capacitor C10 is only required if the bridge is to
be used with a magnetic earpiece. If a crystal type
is used, C10 may be omitted, and the earpiece con-
nected directly to the slider of VR2.

CALIBRATION ACCURACY

Although both the resistance and the capacitance
scales can be calculated mathematically this is
unnecessarily complicated, and is unlikely to be as
accurate as the following method. This method is
to calibrate the scale against a number of close
tolerance components of suitable values.

An individual scale is required for each range.
The resistance scales will read in the opposite direc-
tion to the capacitance scales. They should be
marked in preferred values, from 10 to 100. At the
end of each scale there should be added a multi-
plier. For example. On Range 4 resistance X 100
should be added at the end of the scale, so that if

Rear view of the unit showing the disposition of the
batteries, component board and switches
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ELECTRONIC ORGANS ' - .

We begin with electronic organs,
because these instruments repre-
sent the most ingenious combina-
tion of mechanics and electronics,
can often be built at home, and
are capable of endless develop-
ment. All such instruments are
played from keyboards and the
controls follow internationally re-
cognised methods to a great
extent, but certainly not exclusively.
The whole concept of organs has
changed in the last 20 years. There
is now no resemblance (in the
popular mind) to the conventional
organ with pipes. Yet, incredibly,
the same conventional names for
the sounds appear on the stops!

Harking back to the days when
valve circuits tended to be un-
stable, mechanical systems with
transducers seemed the best
answer; of these, two survive today,
Hammond and Compton. Such
organs are permanently in tune but
require complex circuitry and
switching devices. With the in-
creasing cost of manufacture it
seems probable that they will dis-
appear in time. Already solid state

circuitry is taking the place of
mechanical  switching in  pipe
organs, although slowly, but for

other kinds of electronic organ,
semiconductors are paramount.

Fig. 1.

TWO

The three manual Conn Custom organ has
independently tuned oscillators for each note.
can provide at least three different waveforms for tonal
synthesis of a church or concert pipe organ.

It is easier to start from the top
and work downwards, so we give
an example of an imitative organ
by Conn as representing the ‘real
thing”. Fig. 1 illustrates a church
or concert organ having tonal and
control properties exactly corres-
ponding with pipes.

This instrument has indepen-
dently tuned osciliators for each
note and these can give at least
three different waveforms for tonal
synthesis. As the sound in a pipe
organ comes from a widely dis-
persed source, so this class of
electronic organ requires many
channels of amplification and many
loudspeakers—a minimum of per-
haps 25.

Multiple oscillators are never
exactly in tune, but perhaps more
important is the fact that there are
trifling differences in the harmonic
content of each oscillator. This
gives a close resemblance to organ
pipes, which have the same proper-
ties. The sound is full and rich,
excellent for a real organ, but quite
useless for pop or jazz.

Nine out of ten organs of the
popular domestic type which can
be seen in any music shop use a
quite different generating system.
The 12 top notes are produced by
tuned master oscillators, but all

These

&

other pitches downwards are ob-
tained by frequency division. Since
the octave is an exact doubling or
halving of any frequency, 2:1 bi-
stables or flip-flop circuits serve
admirably. Readers will recall that
this was the method used in the
P.E. organ. It lends itself to mass
production especially now that
i.c.s are becoming so cheap; and
with diode or transistor keying,
cheap single contacts per key
suffice.

If properly designed, this kind
of organ can be very satisfying
more especially at the low output
levels demanded in the home. Un-
fortunately it is commonly found
in forms which have neither the
proper playing facilities of imita-
tive organs, or the "new’” sounds
associated with rhythmic organs.
Excessive  amplification makes
these organs lose what character
they possess, and underlines the
old saying that you can’t get a
quart out of a pint pot.

However, the prompt attack and
the easy application of rhythm units
to this kind of instrument makes
them eminently suitable for pop
groups and this has led to a form
of tonal synthesis which contrasts
well with guitar or voice. To a
great extent they must be treated

The Kentucky Challenger with string, flute and wood-
wind voicing available via the 4-octave solo and accom-
paniment manuals.

The effects include solo manual and pedal sustain,

variable attack, reverberation, vibrato and Hawaiian

glide.
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Isco

SPEAKER
SYSTEMS

Strong leather cloth
finish 17 board, fully
lagged. Fitted high
efficiency 8 or 16 ohmn
«peakers.

PRINCE. 50 watt rins, 12%, Size 24% x 16
(19

CONSORT. 100 watt s, 2-127 speakers.
Size 36" » 18" x 12°

MAJESTIC. 100 watt
Bize 38”7 x 24 x 157,
SOVEREIGN. 100 watt rnis. 187 Bass, 12° Full
range. Size 50° x 26" x 147

rine. 15% Crescendo,

FULL RANGE OF MICROPHONES,
TANDS, ETC. ALWAYS IN STOCK

SOUND CONTROLLED AND
SOUND TO LIGHT UNITS

Mid, Treble and Bass Channels, up to lkw of
lamps per channel plus override switching.
DJ3OL. Sound to light. Takes output from
most amplifiers. Adjustable levels.
DJ40L. Sound controlted version. Built
microphone, no connections required .

"SOUND & LI

EOUIPMENT

DISCO-AMP. 100 walt
rms. output for 8-16
ohms, 4 channel inputs,
2-mic, 2 decks. Separate
volume control plus
masters. Response 30Hz
-30KHz, distortion less
than 1%. Treble/Bass/
PFL/Mic over-ride etc.
Panel size 164" < 77.

DJ.70S MIXER/AMPLIFIER. 70 watt rms. output for

8-16 ohms. 2-mic, 2-aux/decks. Master volume/Bass/
Treble. Size 154" x 5" x 6".

DJ.105S. 30 watt rms. version. Size 113" -~ §" =~ 6",
DISCMASTER SLAVE AMPLIFIER. 100 watt rms.

from 4 SPECIALISED DISCO STUDIOS

HIGH POWER | PA—DISCO AMPLIFIERS | EF

1

ECTS PROJECTORS

%

A wmall selection from our vast stock

DISCO COLT. 150 watt.

LIQUIMATIC MINI, 50 watt Q1 with 6 wheel
DISCOWHEEL, 50 watt Q1 with quick change
Casuette.

GNOME 150, 150 watt Q1 with Cassette.
LIQUIMATIC, 150 watt Ql with 6* wheel.
PLUTO TUTOR-2, 250 watt Q1 with Cassettr
and 67 wheel.

TUTOR-2, with Liquisplade Tank.
KALEIDOSCOPE LENS (for Tutor-2) &~
Liquid  Wheel and Crystal Wheel Liqutd
Cawsette and Moire (24 different types to
chooge from). Portable Hi-Power Strobes.

YOU WILL BE SURPRISED BY THE
LOW PRICES & PEREORMANCE

for 8-16 ohms. £59.50

ASSEMBLED DISCOTHEQUES

DISCO-PLINTH. Consists of 2 turntables
fitted with high quality ceranuc cartridges.
The unit has a built in cross-fade rotary
control for transferring the round from left to
right decks. The unit has no amplification
built in and must be used with amplifiers such
as the D.J. 1058 or D.J. 708. Size 32 >
E4}" x 77 (incl 1id). £565-00
DISCO-IMP. The latest addition to the Disco-
sound Range of discotheques, Even amalles
and more compact than the Disco-Mini, 1t
contains all the necessary features for the
sinooth running of a mobile unit. 8ize 297 x
18" x 7°. £79-00
DISCO-MINI. Complete portable Disco with
built-in full function preampiifier/mixer. P
use wi any power amplifier such as “*Di
master™’. Size 30° x 20° x 8. #£08-b
DISCO-STANDARD. Has all the facilities of
the Disco-Mini with the addition of a built-in
100 watt power amplifier making it a com-
pletely seif contained disco unit. A V.U. meter
gives visual indication of output levels. Size
327 x 277 x 7}". £180-00
JDISCO-SUPER. A slightly larger version of the
Disco-Standard. Fitted individual controls for
both mic. and deck inputs plus a cross-fade
tor deck to deck transfer. A built in P.F.L.
cueing system, mic. over-ride, also a V.U.
meter gives visual indication of cutput levels.
DJ. 30L (3000w) 3-channel psychedelie light
untt is a standard dtting. Deck cut out awitches
wre also featured for ease of cueing. Size
38" x 27 x 107,

ISCO-SUPREME. All facilities of the Disco-
3uper plus a third turntable which can be
used for Jingles or other effecis without using
the main deck system. Flexi lights are al«o
tted. Size 507 > 277 x 10", £261-00.

A

NEW D.). 500 SERIES P.A. AMPLIFIERS
SOWATT, 70 WATT & |00 WATTMODELS

This new range incorporates many features that niake them ideal for
the professional user, clubs, discotheques, factories etc. Fibre glass
P.C. Boards are used throughout with low noise sillcon transistors,
high stability resistors, gemerously rated componcnts and hand w'-~d

SDL POWER SPEAKERS

High efficicnecy 12* speakers. Perrite magnets
Heavy duty voice coils and cones for Dixce
and (roup use.

12 50 watt rms. 8 ohm Full range.

12" 25 watt rms. 15 ohm Mid-Treble.

157 50 watt rms. 15 ohm. Full range.

15 100 watt rms. 15 ohm. Bass.

18" 100 watt rms. 15 ohm. Bass.

assemnbly to  ensure
reliability and guality.
* Exclusive *'Fail
8afe””  Electronic
Protection circuit.
Fault Condition
warning lamp.

Built in bass boasl

below 30 Hz.
4 channel mixer with slider contruls.

*

*

*

All three ampliflers have a huilt in emitter follower ouiput socket for
connecting a slave amplifier to enable the power output to be increaseu
up to 1000 watts or more if required. A matching range of slave power
amplifiers and a separate matching 100v line tranaformer is available
SPECIFICATION

Frequency Response 50.20,000 Hz + 3db (10dB Bass Boost at
10 Hz)

better than =50dh.
less than 1%
8-16 ohma.

SmV at 50K ohms (50 or 600 ohm to order)
100mV at 1 meg ohm.

153" x 5 x 6",

Signal/Noise Ratio
Harmonic Distortion
Hpeaker Inipedance
Inputs; Mic 1 & 2
Aux 3 & 4
dize (all mndels)

Power Output: Model D.J.500 — 50 watts R.M.8.  £56-25
{at 8 ohms) Model D.J.700 = 70 watts R.M.8.  £67-50
Model 12.J.1000 — 100 watts R.M.8. £78-00

DISCO MINI

DISCO SPOT BANK

Designed to take three K3 Type spot or
colour bulhs up to 150 watts each. The unit ix
of all metal construction and has one 3-piv
maing inpul socket plus one 3-pin  main-
output sockel for connecting more than one
bank togethcr if required. The unit can be
left free-standing or wall mounted if needed.
Black crackle finish gives the unit a very
professional appcarance.

Rize 18" x 6% x 77 (excluding bulbs)

Also in stock: Ultra Violet Spot Lamps and
Fluorescent Lamps, Standard and Colour Spot
Lamps and Fittings. Rotating Colour Displays.
Flexilights, Fibre Optics, Dimmers, Flashers

Hardly larger than a
suitcase yet contains
all the necessary features
for a high quality mo-
bile unit. The pre-amp
hae separate tome con-
trols for both mic. aml decks
and each input has its own indi-
vidual volume controls and inputs,

plus the addition of a cross fade for deck to deck sound transfer. A
built in P.F.L. aystem for cueing, together with mic-over-ride facility
are standard on all units. Response 20-20,000 Hz. Mic. input 5mV.
50K. Output I volt.

McDonald M.P.60 Turntables are used with high quality ceramic
cartridges, and each deck has its own individual cul out switeh fitted,
This unit is suitable for Discos or Clubs having a power amplifler, or
for use with the -Discniaster’ 100 watt power amplifier as above.
8ize 32° x 20° x 8°. £98-50.

A

l Eftects Foils, etc. Your enquiries invited. l

MIXER UNITS

DJ.101. Battery powered, 6-channel, variable
levels, 3 x 50k mic., 1 x 10umV. aux., 2
100mV p.u. OQutput 250mV.

DJ.102. Maina operated, 4-channel. variable
levels. 2 x 50k mic., 2 x 100V pu. PFL
control, master volume, mic. over-ride, output
variable 0-500mV.

DISCO 40. Pre amp part of Disco amp (ser
above), All facilities. Output will drive up to
ten 100 watt amplifiers,

Discoscene | Discosound | Discosound |Memmie Disco

536, Sutton Road,
Southend, Essex.
(0702) 611577

122, Balls Pond Road,

(Birmingham) Ltd.
494, Bristol Road,
London, N.1.

(01) 254 5779 (021) 4721141

tCHECK WITH YOUR NEAREST STUDIO FOR LATEST PRICES AND DETAILS

Selly Oak, B’ham 29.

309, Edgware Road,
London, W.2.
(01) 723 6963

(TRADE AND RETAIL
SUPPLIED)
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Go Hi-Fi yourself!

New Goodmans Din 20
loudspeaker kit—specially
designed to give the D.L.Y.

enthusiast excellent hi-fi aUdio Ics

reproduction at moderate

cost. fr
This system has been thoroughly tested to

Goodmans high standards. It will provide extremely

satisfactory listening levels from amplifiers rated at u
10 watts (per channel, in the case of stereo
equipment) but it may also be operated from BN

amplifiers of higher power.

The kit contains all parts needed to complete
the system (except timber and other material for the
cabinet itself) and has detailed, illustrated
assembly instructions.

Contents

Bass unit 204mm (8in) diameter

Dome HF radiator 25-4mm (1in) diameter
Port tube

Crossover panel with colour coded leads
Terminal board R '
Foam gasket

Input lead complete with DIN plug and spade terminals
Acoustic wadding foam pad

Fixing screws and hardware

Cabinet template (on bottom of box)

Specification:
20 watts DIN, 4 ohms imped-
ance, 8in bass unit, dome
HF radiator, crossover fre
quency 4,000 Hz

For further details
and the name of
your Goodmans
dealer, send the
coupon now

s

See us at the Audio Festival and Fair

AN

N L]
To: Goodmans Loudspeakers
00 mans htd.. Dhqwnley Road, Havant, Ferranti Limited, IC Marketing,
ampshire Electronic Components Division,

H Please send me free leaflets on ;
‘ Sound reasoning. Consteructrc‘ns'f eequip(rgent and . S;:?(l:sM(l)liigcgil(iserton, Oldham,
T ™ Grou th d s .
THORN A member of The Thorn Grout deealer:'ame of my oodman Telephone: 061-624 6661

Name

Address )

PE3 FE] {RAAL J II
. FE420
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as new sound devices and we show
one of the most modern and effec-
tive examples in Fig. 2. This is
made by Jennings Electronic In-
struments, and bristles with
ingenious features.

In this organ, the emphasis is on
facilities for rhythmic playing
rather than on simulation of con-
ventional organ tonecolours; a
special training and a special
mentality is required to conform to
the needs of a purely rhythmic
group, and this is an excellent
example of an instrument specially
designed to this end.

The foregoing organs have all
had tuned oscillators for each
primary function and once these
are adjusted, it is not possible to
alter them easily. But now, it is
possible to design and make an
organ having only one master
oscillator from which all pitches
are derived. One great advantage
is clearly that transposing is easily
carried out—i.e., if one presses
just one key, the pitch can be
changed by a single adjustment so

that one passes through a succes-
sion of keys. The player who can
only use the white keys can now
accompany say, a B flat clarinet
whilst still using his white keys.

There are several ways of doing
all this, mostly very complex, and
all a tribute to microminiature cir-
cuits; for without these it would be
quite impossible to build such an
organ within any console or case.
Modern i.c. component density can
reach 2,000 elements in a chip
only $in square and so the very
complex circuitry required to steer
and smooth the pulses of such a
system can be made quite small.
Two of the present methods for
generating the frequency spectrum
from a single source have been
described in Practical Electronics
for July 1972 but in the picture of
the Philips generator the actual
size was not obvious; in Fig. 3 you
can see the relative size of this
unit.

An organ built from half a dozen
of these units would have amazing
powers of synthesis.

fig. 3. Demonstrating the small
s.2e of the N.V. Philips’ digital
o-gan generator.

Fig. 2. The three manual, portable, Jennings J.71 with
drawbar control of harmonics from 16" to 1’ pitch and
percussive attack. This, with the provision of dual
waveforms, enables the organist to reproduce any
mixture of sound required.

Other features include separate by-pass tabs for
Theatre and Baroque organ. The top manual covers
three octave providing 16’-8’- and 2’ pitch with controls
for tonal effects which include vibraharp, piano, string,
percussion and sustain.
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One of Hammond’s new models, the Concorde, incor-
porates custom buil! LSI packages. This harmonic
tone-bar organ has iwc 61 note keyboards and such
features as polysynisesis percussicn, manual and pedal
sustain, automatic accompaniment and automatic
rhythm, lower manual to pedal couples and cassette
recorder.
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Talking about synthesis, we find
small keyboard controlled devices
mounted in the Wourlitzer organs
on which many effects not obtain-
able with any ordinary organ cir-
cuits can be produced. For in-
stance, gliding tones, wah-wah,
touch sensitive vibrato, extended
pitch range and other effects are
some of the attributes of the Orbit
synthesisers on this organ. Cer-
tainly it is time that double touch
was more used on organs, especi-
ally since it was an integral fit-
ment of all cinema organs since
the 1920s. So many things can
be done with a second touch.

Now we have seen three kinds
of tone generating systems for
organs of a more or less conven-
tional kind. But for the beginner,
or one who does not wish to lay
out much money on a single-pur-
pose instrument, there are other
ways of making musical sounds.
Perhaps the simplest device is the

Fig. 4.

The Dubreq Stylophone has a reedy voice,

stylophone, shown in Fig. 4. This
is a simple multivibrator, played
by using a metallic stylus to make
the connection for changing the
pitch. It is a continuously re-tuned
system, capable of only one note
at a time, but having a vibrato
circuit which relieves the mono-
tony. Constructional articles for
something of this kind have
appeared in various journals and it
is a nice project for the beginner.

A more sophisticated device is
the Pianomate. This assumes
ownership of a piano, although it
could be energised by a separate
keyboard. It can be seen in Fig. 5
lying over the keys of a piano.
Again, it is a simple generator, but
chords can be played with care.
The system uses one generator for
every three notes, but if played
with the piano, which of course is
fully polyphonic, it appears that
the organesque sounds from the
generator are also fully poly-
phonic.

A small mains unit which stands
on the floor contains all the elec-
tronics and allows changes of tone-
colour; a volume control opedal is
also available. Incidentally, as the
contact unit for the four octaves of
keys only rests on the back of the
piano keyboard, it can be removed
or placed on another make of
piano in a moment and cannot
damage the woodwork.

We find many people interested
in playing music who are not satis-
fied with synthetic tone colours;
certainly many organs become very
trying to listen to for long and
relv heavily on vibrato to break up
the lifeless sounds. Many attempts
have been made to bring the actual
sounds from organ pipes or orches-
tral instruments to the keyboard,
culminating in the Mellotron. Oriai-
nally this instrument was much
more complex but the present ver-
sion is easily portable and just as
accurate tonally.

Fig. 5. The Dubreq Pianomate in position on a con-

derived from a multivibrator circuit. To this vibrato
can be added if desired. This instrument is only
capable of producing one note at a time, each being
selected with a metal stylus which constitutes part of
the electronic circuit. In concert the sound produced
can be very pleasant.

SiX

ventional pianoforte keyboard. This consists of two
double octave unit whose contacts move with the piano
key to augment the piano sounds with organesque tone
colours. A tone selector switch provides three different
colours: flute, church organ and jazz buzz. A two
speed vibrato is also included. The Pianomate is
completely tuneable via a single control for pianos
which may be out of pitch by as much as a semitone
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The system uses pre-recorded
tapes but these are not in the form
of loops as might be thought; the
ingenious mechanism is too com-
plex to describe here, but in
essence when a key is pressed,
a tape head is brought into con-
tact with a record of the selected
sound and continues to sound (so
long as the key is held down) for
up to 8 seconds. The tape then
rewinds at once and is ready
again. All the sounds provided are
of course as authentic as the
fidelity of the reproducer, all can
be mixed, and many effects sounds
can be brought in on other tapes;
indeed, the Mellotron is popular
as a pure effects machine, from
which every conceivable noise can
be obtained at will. Fig. 6 illus-
trates the action of this instrument.

Fig. 6 A pure effects machine, the
Mellotron is a source for every
conceivable noise.
uses prerecorded tapes of other
instrumental sounds or special
effects which can be mixed at will
by the performer making him, in
effect,aone man band. The action
of the Mellotron can be under-
stood by referring to the profile
drawing of the key and tape
transport system;when the key is
depressed the idler engages with
the capstan pulling the tape into
the storage box; the tape is kept in
tension by the rising pulleys; with
the key released the tape is made
ready for replay as the tension
spring returns to its original
position pulling the stored tape
with it.

PULLEYS

TAPE HEAD ON ROLLER ASSEMBLY
The system AUBBER
TAPE FXED  PRESSURE OLER
CLAMP =~ BUIDE  PAD e —
\ ¥
[ M :. 2 ==
# 3
N A \\)1
~gf b/ =g
i =
h_—
CAPSTAR
TAPE-[—— A
TAPE i 4
FRAMER] 41
-
PLASTIC / TENSION

SPRING

The RIHA Largo, besides having the normal footages
in the upper and lower manual, has fractional number
stops to provide more colourful registration. Playing
features include a two-speed Leslie tremulant (a spatial
effect achieved by feeding the loudspeaker output into a
rotatable drum), vibrato delay, which provides a much
more natural vibrato sound and solo percussion which
gives the choice of many effects such as banjo and
Hawaiian guitar.

The sustain feature on the pedals provides a string-
bass effect on the pedal 8 stops so giving rhythmic
support to melody on the manuals. The sustain can
also be used to play legato on the 13 note pedalboard.
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The Harmonics Solette organ with a specification
designed to cover all aspects of organ music from the
classics to pop. It has a full size 61 note keyboard and

a total of 19 registers.
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INSTRUMENT TRANSDUCERS

Electric guitar pick ups have
been with us for a long time; more
recently the use of transducers has
spread to other instruments such
as clarinets, saxophones, violins
and accordions. The aim of these
methods is twofold; to amplify the
original sound, and to be able to
alter the waveform of the sound by
electronic means, e.g. to remove
harmonics or to add extra octaves
by frequency division; or to modify
the steady tone in some other way.
But firstly let us look at how the
guitar operates.

The diameter of a string is so
small compared with the wave-
length of any frequency within the
range of that string that the back
wave from the vibration would at
once neutralise the front wave and
nothing would be heard; the string
produces no sound, it drives the
belly or resonating body of the
guitar and this couples with suffi-
cient air to make the resultant
vibrations audible as sound. How-
ever, it is costly to make a good
acoustic guitar and the resulting
sound is not loud enough to com-
pete with other sounds in a
modern group; the acoustic guitar
is therefore reserved for the classi-
cal player, since it is many times
more sensitive to fingering than its
electrical counterpart, and the tone
is not coloured by amplifiers or
loudspeakers.
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For the pop scene, it is desir-
able to convert all sounds into
electrical waveforms and hence
have complete control over them.
So all we need is the vibrating
string with suitable pick-ups. This
means a simpler instrument in
theory, but by the time that elec-
tronic  controls  and perhaps
multiple pick-ups are fitted, it may
well be more complex. Construc-
tional data for pick-ups has been
published and it is very easy to
amplify this sound; one can then
add simple tone controls and so
alter the effect. If, therefore, it is
possible to use steel strings or
strings wrapped with steel wire
over the pick-up location, magnetic
pick ups are easily applied to any
stringed instrument.

Note that the string pick-up is
to be preferred to any form of
microphone attachment; because
the latter is sensitive to air pres-
sure waves as well, and can pick
up breathing and scratching noises
from fingering the string. But when
one comes to other instruments, in
which the same amount of energy
is not required of the player (or in
a different form, such as blowing a
clarinet), then it is possible to use
noise cancelling types of micro-
phone to amplity the tone. Cer-
tainly this has advantages if only
because the waveform of the
generated sound can be changed

Hornby-Skewes
accordion micro-
phone is connected
to the side of the

Farfissa Transicord electric
accordion with seven voices,
sustain and vibrato tabs. A
rhythm section can be used in
conjunction with a bass-chord
facility. It has a 41-note key
and 120 bass buttons. A mains
supply and pre-amplifier are
contained in the separate
module

accordion and picks
up sound for feeding
to an amplifier

®
Six magnet pick-up for flat top guitars.

PRACTICAL ELECTRONICS SUPPLEMENT— NOVEMBER 1972

and one may get the effect of
several different kinds of instru-
ment from the one. An excellent
example of this is the electric
mouth organ or harmonica.

There are examples of amplified
accordions and a number of purely
electronic ones, using the circuitry
of a miniature organ and connected
to external amplifiers and loud-
speakers. Then again, it is possible
to obtain an electronic strina bass
unit, buttons producing all the
effects from normal bowina to
pizzicato or col legno (playing
with the back of the bow). This is
made by Hohner.

Many of these existing tone
qualities can be completely trans-
formed by, say, a percussion unit;
this enables some sound which
would normally be smooth and
sonorous to be made aggressive
and staccato. This kind of per-
cussion unit can be wired in any-
where between a pick-up and its
amplifier. It is not to be confused
with a rhythm unit, which is a quite
independent source of percussive
sounds acting as rhythm markers
and non-musical in effect. Many

such rhythm boxes are on the mar-
ket now, nearly every large domes-
tic organ has one as an integral
part and many can be bought to
add to whatever
would benefit.

sound source

Ben

e s

Magnetic type contact pick-up with
fingertip control.
string guitar.

Suitable for nylon




A Yamaha electric |
guitar. g

The Farfisa Super Piano with keyboard and decay as
on the conventional piano. The effects which can be
obtained on the first 24 notes are, for the bass: bass,

The Harmony Baroque electric

string bass and bass guitar. For the chords: piano- mandoline with a body shape
forte, guitar and banjo. Also available is automatic that departs from the classical
bass and chord rhythms. Output available is 25 watts. for ease of playing.

The Jennings Winchester ‘‘Rifle’”’ guitar with a body
which is constructed entirely of metal providing a
crisp, pure tone. Apart from the normal guitar sound
this instrument has internal electronics to provide bass,
treble, fuxz, presence and repeat.

e |
2000
= —

29 909

Typical reverberation unit from the Laney Sound
Supergroup Series.

Soundimension: a device for providing
echo and reverberation affects when “Fuzz-face’’ distortion unit with
used with an amplifying system. A ““Cry-baby’’ wah-wah pedal.  separate volume and fuzz controls.
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' SPECIAL EFFECTS

The continual search for new
effects has led to the electronic
controls known as wah-wah, growl,
glide, etc. All of these do some-
thing not normally expected from
the instrument to which they are
attached. Once associated solely
with the guitar, they are now found
on electronic organs and other
complex devices. Readers will be
familiar with the effects on the
tone, and constructional details for
most have been described in the
press.

The wah-wah is a tuned circuit,
the resonance of which can be
altered at will; some band of fre-
quencies is then accentuated and
moves progressively to another
band by the manipulation of a foot
control. The growl! is almost identi-
cal, but operates at lower frequen-
cies. A glide circuit is found on
some organs, usually it provides a
limited frequency shift by altering
the base biasing of a transistor
oscillator through a voltage con-
trol; again the foot is used to move
a variable resistor of some form.

Since some of these effects may
be needed at short notice, it is
possible to combine the controls on
a single foot pedestal where the
toe selects the function, whilst the
heel operates a rotary volume or
similar control. A commercial

multiple control unit is shown in
Fig. 7. There is clearly a limit to
the number of controls which can
be used by someone who s
usually playing an instrument at
the same time.

The vibrato produced by a
violinist, which is an important part
of his technique, may be imparted
by a mechanism which alters the
tension of the -guitar strings by a
lever; but it can also be done by
an electronic circuit—commonly a
form of adjustable speed multivibra-
tor. This again can be inserted
between the pick-up and the ampli-
fier but naturally it is not so expres-
sive or controllable as manipula-
tion of the strings. However, play-
ing finesse is not so important with
groups.

Since power is such an essential
ingredient with today's performers,
we find large amplifiers which are
now sophisticated in that they have
mixing and vibrato circuits incor-
porated; however, we shall not
discuss these or loudspeakers at
this time. Suffice it to say that
many groups prefer valves, since
they stand such overloads and
misuse.

There is room for improvement
in the means for connecting units
together, there still are casualities
from time to time and it is diffi-

Fig. 7. The Jennings Scrambler is
a complete remote foot control of
effects associated with amplifi-
cation. Besides the quadrant of foot
switches the Scrambler has two
rotary turntable conltrols for
intensity volume and wah-wah.

cult to understand why Ministry of
Defence or Home Office approved
connectors are not compulsory.

One final piece of apparatus
which has effects uses is the ring
modulator. This is a circuit artifice
whereby two applied signals are
combined to form sum and differ-
ence frequencies, one of which is
extracted and used as a final sia-
nal. For this reason the device
should be fed from sine waves, but
since these do not exist outside the
laboratory, some very peculiar
sounds result—always discordant.

The ring modulator is often fed
from a musical source, a singing
voice via a microphone, a pick-up
from a saxophone, etc. Many in-
triguing effects are possible with
care, certainly all are novel and
often incapable of analysis by the
hearing system yet of too short a
duration to give rise to irritation. [t
is in fact interesting to note that
distortion is deliberately sought, so
intense -<is the search for novelty.
The clipping amplifier or fuzz box
is a good example of such tech-
niques. Of course, as the ambient
noise level around us increases,
discomfort arising from other
noises has less effect and we come
to accept it.

A quartet of effects units that can be used with almost
any kind of electronic musical instrument.
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SYNTHESISERS

The idea of compounding sounds
from their bare ingredients is far
from new; indeed, one of the most
successful synthesisers was built
20 years ago; but, it occupies a
whole room! So for a more general
acceptance of these devices, we
had once again to wait for the semi-
conductor.

Now a synthesiser is nothing
more than a number of units which
represent the basic parameters of
sounds, so organised that they are
easily controlled by the operator
and of such a nature that the abso-
lute values of these parameters can
be set up again and again with
accuracy; in other words, so far as
is possible, the elements are
calibrated.

One can compose music with a
range of tonal qualities, but can-

not write this down in conventional
musical notation, although it can be
written in terms of instrument
settings. It was never possible to
write the composition of, say, a
trumpet sound on a conventional
music score, but one can write this
electronically in terms of the values
of the constituents; so in this way,
the actual nature of a sound can
be put in black and white so that
someone else can recreate the
same sound and this has never
before been possible.

Clearly the facilities of a synthe-
siser relate to its use. An amateur
experimenter may not need the
many duplicated osciilators, noise
sources, amplifiers and treatments
which are called for by a profes-
sional musician or composer. So
it is useful that simple modules can

The Synthi 100 synthesiser made by EMS of London
has almost unlimited facilities for sound synthesis and
serious composition. It has provision for storage and
immediate recall of sounds devised. Compare the
that of the VCS3

elaborate patch panels
synthesiser.
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be made or bought and added to
as required. One must have at
least one good tape recorder for
the weakness of all synthesisers of
low cost is that they have no
storage facilities; all work involves
short-term events and constant re-
recording.

Most if not all modern synthe-
sisers are voltage controlled; thas
is, the conduction properties of the
transistors are set by applied d.c.
voltages; in this way, several advan-
tages follow at once, the principal
ones being linearity of signal with
applied voltage change; low impe-
dance of control circuits; and com-
plete absence of hum pick up
because one does not trail base
(or grid) circuits out from the main
apparatus. Hundreds of feet of
signal control cable can in this
way be run out.

Voltage control is also con-
venient for a keyboard, since at no
time would the voltage across any
part of the system exceed about
30V. By controlling the frequency

M
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SAXON

ENTERTAINMENTS

STANDARD and CUSTOM-BUILT AUDIO and ELECTRONIC EQUIPMENT
NEW and SECONDHAND MUSICAL INSTRUMENTS. MAIN DISTRIBUTORS
FOR A.G.K. HIGH QUALITY MICROPHONES

SA25-SA35-SA100

LOW-PRICED AUDIO MODULES FOR
DOMESTIC and COMMERCIAL USE

BRIEF SPEC. FOR ALL THREE MODULES

Freq. response 15 -40,000Hz - IdB
Distortion 0-29, at |kHz
Loads 4 to 16 ohms
Quiescent current I1SmA
Noise Betcer than —75dB
Supply voltage 25-45V, SA25/35
40-70V, SAI00
Size 44in - 4in lin (SA100)
4in 3in lin (SA25, SA3S)

Circuits, connecting instructions and application data
are supplied free with all modules.

POWER SUPPLIES FOR THE SA25/35 and SA}00
AUDIO MODULES

PS45 Stabilised module for 2 SA25's or two SA3S's,
£35-0, carr. free

MT45 Transformer for above, heavy duty, £2:85,
carr. 20p

MT30 Transformer for unstabilised supply complete
with rectifier diodes mounted, £3-50, carr.
20p

PUT70 Unstabilised supply for one or two SAIQ0,
£6-75, carr. 40p

PS70 Stabilised supply module for one or two
SA100'8, £4-90, carr. free

MT70 Transformer for PS70, £4-90, carr. 40p

ALL MODULES ARE BUILT ON GLASS FIBRE P.C.
BOARD

CALLERS AND MAIL
ORDER:
327-331 Whitehorse Rd.,

West Croydon, Surrey
CRO 2HS Tel.01-684 6385
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OTHER SAXON PRODUGTS . . .

120 WATT HEAVY DUTY MODULE £13-90+20p carr. or with

Featuring a rugged class A driver stage. this module will run supply £18-95-+40p carr.
from all our mixers etc., and most other makes of mixer. It

delivers 120W into an eight ohm load and employs 4 TO3 = _Wel N "
can (1 15W) output transistors. 5 . “‘m
SPECIFICATION 4 15
120W into 8 ohms

30-30,000Hz + 2dB

200mV into 10K N

Freq. response
Input sensitivity

Power output i =
h.. ilr

Construction Fibreglass board ‘ \ ¥ . '
Size 8in 4in 4in (Sin with supply) o -~
Low distortion parallel push—pull output stage. il iy

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and reliable unit operates from amplifiers with
outputs from 5-100W. Does not impose a heavy load on Q\
é i

the amplifier, or, if connected in the wrong polarity, cause
£8-90

any damage, as with some units.

Operation is simplicity itself and the unit is fully fused. The
unit is supplied to function from bass notes but may easily be
converted to respond only to treble or mid-range notes by
the addition of components costing less than 5p

carr.
free

THREE CHANNEL SOUND TO LIGHT UNIT

Handling the total of 3,000W (3kW) this unit is unique for its price in that not only bass middle
and treble but also master controls are provided. Two amplifier sockets eliminate the need for

t . .S i in h ] with bl
e S e, o e M e B QTH
SAXON STEREO CONTROL UNIT £1 5.80 carr.
— o 30p

PV = o g g B =

MONO VERSION

£6-50, carr. 20p
(As illustrated left. S.A.E.

details. 9V operation)
QUTPUTS UP TO |V RMS
Two decks, and full headphone monitoring. The unit is mains operated and measures | 7¢in 3in

4in deep and is finished with a smart white on black facia. The controls are: Left/Right deck
fader, volume, bass, treble, headphone selector and volume, microphone volume, bass, treble,
mains onjoff. THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCO-
THEQUE AND IS COMPARABLE TO UNITS AT OVER TWICE THE PRICE.

COMPLETE AMPLIFIERS
THE CS 100. £34:-90 carr. free

This versatile unit is now available in a black vynide
case and so represents even better value than ever,
delivering speech and music powers of up to 100W

S. and continuous sine wave outputs of JOW.
Two individually controlled inputs with wide range
bass and treble controls. Ideal for small groups, D.J’s, etc.

The SAXON 100. £48-50, carr. free.

With an R.M.S. output of |20W speech and music,
100W continuous power, four individually controlled
F.E.T. input stages and wide range bass and treble
controls, this amplifier has established itself as a
unit offering quality and reliability at low cost.

[N VI N N ¢ ®
e & & OJAXON

LOUDSPEAKERS British made bargains ! !!
12in 25W 8/15 ohms £5-95, carr. 30p. 1Sin 50W 8/15 ohm, £14:50, carr. 50p.
12in 40W 15,000 gauss magnet system 8/15 ohm, £11.-50, carr. 40p.
A.K.G. microphones suitable for disco, group or general P.A. use
DHDHL rr.p. £11, our price £9-45 post free.

D190C High Z r.r.p. £21:50, our price £17:45 post free.

| D1000C 24 ct. gold plate r.r.p. £37, our price £32 post free.

SEND S.A.E. FOR
OUR A.K.G. PRICE
LIST. DISCOUNTS
ON ALL MICS,

CALLERS ONLY:
6a Delco Rd., Rochester,
Kent: Tel. Medway 404199

BUSINESS TERMS OF BUSINESS: C.W.O. or

HOURS: C.0.D. (35p extra). All cash in regd.

9.30 a.m. to envelopes please! Telephone orders

5.30 p.m. to our CROYDON BRANCH. TRADE
AND EXPORT ENQUIRIES
INVITED

THIRTEEN
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ORGAN KITS

Build your own Electronic Organ, if you want
the best value for your money. Yes you really
save over 50% and get the best and up-to-date
designs. There are four models to choose from.

Y Portable—4 octave keyboard with {0 voices,
3 pitches—vibrato, at £103-00, P/P £1-50.

% Console—5 octave keyboard with 10 voices,
3 pitches . Keyboard can be split into solo and
accompaniment. Vibrato built in amplifier and
50 watt 12” Goodmans speaker at £167:00,
P/P £5-00.

Y Console—2 x 4 octave keyboards and i3 note pedal
board. 29 voices, Vibrato, Delay Vibrato, Sustain
Reverberation, Precussion, Wah Wah, etc. at £406-00.
Carr. paid on complete kit U.K. only.

RIS LA
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% Console—2 x 5 octave keyboards and 32 note pedal
boards, 32 voices. Vibrato, Delay Vibrato, Sustain
Reverberation, Precussion, 3 Couplers, etc., at £572-55
carr. paid on compiete kit U.K. only.

We regret H.P. facilities are not available, but components
can be bought separately. Trade and overseas enquiries
welcomed. Send 25p for latest catalogue.

Please call in for demonstration. Business hours: 0 a.m. to
7 p.m. Monday to Saturday. Thursday closed.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

8, PUTNEY BRIDGE RD., LONDON
S.W.18 TEL: 01-870 4949

Bus numbers 37, 220, 225, 168 pass the door. Nearest stations:
Wandsworth Town, East Putney, Putney, Putney Bridge.

I AR A R =

For all your

BUILD A ELECTRONIC. MUSIC

Voltage-Controlled § |=-  pasrs
=

SYIHESISEH contact

, Harmonies @z ke
“S“‘g (BROMLEY) LTD. TelM(Ln-m 2122

Dewtron

nLe2. TRACT MARM WILSIC SOUND EFFECTS KITS
pl'ﬂ'ESSiomll MO(III'ES WAH-WAH PEDAL KIT (lllustrated)

Kit comprises a SELECTIVE AMPUIRER
MODULE KIT to convert the FOOT
VOLUME CONTROL PEDAL (as photo)
to Wah-Wah operation.  Amplifier
module £1-75, pedal unit £3-13, COM-
PLETE KIT £6-50 add 38p for assembly of
module, but please note we cannot
supply kln fully buile.

These modules are as used in our
synthesiser which was recently on
demonstration at the British Musical
Instrument Trade Fair.

For details see our PROJECT X advert. on page 982 of REV%RBERAIION UNIT KI;I" For” ot affect. r‘nd C:)br:l:ml.m
ie i i nics. sound source, mic., atc., and amplifier. Battery powe
ihis)iscuejiiachcalltbction c2 KIT £9-50 (exclud.{ case £7-50). Assembled and tested £12-58.
. VIBRATO UNIT KIiT. Foot pedal unit with variable speed and depth
254 Ringwood Road controls. COMPLETE KIT £5-25.
Ferndown SEND I5p for the WILSIC PLANS BOOK, with full details of these
ollme ° ® Dorset kits; circuits, drawings and price lists.

LATEST CATALOGUE Sp (stamps)

WILSIC ELECTRONICS LTD.
6 COPLEY ROAD. DONCASTER, YORKS.
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of an oscillator by adjustment of
the base voltage from a resistor
chain contacted by playing kevs,
intervals other than those of the
equally tempered scale can be pro-
duced. This is very useful for ex-

ploring the possibilities of the
quarter or tenth tone scale—or
other subdivisions. This is an

approach to the continuous or
gliding scale, available on certain
instruments like the violin or trom-
bone, but only to a very limited
extent; there is no limit to elec-
tronic glissando.

Synthesisers have envelope con-
trols; the overall shape of a wave-
form is called its envelope. By
altering the rate at which the wave
starts, or stops, or both, profound
changes in the character of the
sound emerge. One could thus
determine, for instance, if it would
be a good thing to make the attack
of a ’'cello longer or shorter, by
simply feeding the pick up on the

‘cello into the envelope shaper
circuit. These methods have been
used on the continent to try to
improve the properties and charac-
teristics of some instruments of the
orchestra.

Then there are noise generators.
Electronic noise is very controllable
and can be useful to augment the
impact of certain musical effects.
It is also valuable to imitate storm,
rain or wind and for this latter
purpose can be coloured by a tone
superimposed, rather like the
sound of wind in telegraph wires.
In short, if the synthesiser has
enough parameters, almost any
musical or abstract array of wave-
forms can be achieved and re-
corded; and there are commercial
examples of disc records based on
purely electronic sound.

Today there are many synthe-
sisers on the market; most have
similar parameter facilities, but
some are much easier to patch or

cross-connect than others. As ex-
perience was gained in their use,
controls became simpler and more
accurate. The one time room full
of gear became a table-top unit as
we can see in the illustration of the
EMS portable synthesiser.

The ultimate in versatility is the
Synthi 100, as used by the BBC
and other broadcasting authorities,
and made by EMS of London. It
has storage facilities and quite
elaborate compositions can be
realised and performed on it
There is provision to call up any-
thing previously recorded, erase or
add to it, and play it at any time.
In short, it has all the facilities
one could reasonably demand.

Supplement cover picture by courtesy of St.
Giles Music Centre.

The Dewtron synthesiser which combines a whole
range of effects in a simplified unit.

The VCS3 electronic music synthesiser produced by
EMS (London) Ltd. This small scale voltage controlled
studio is capable of producing a great many sound
effects by treatment of three oscillatory sources. Signal

sources and treatments are labelled down the left-hand
side of the patch board. These may be connectedinany
permutation to the signal input and control input listed

along the top by simple jack plugs.

Effects produced

can then be applied to the keyboard if required.
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I.L.P. (Electronics) Ltd
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THE HY41
The HY41 supersedes the popular HY40 introduced by ILP last year. This highly improved
LLP module achieves true High Fidelity with a dramatic reduction in distortion {typically 0.05% at

| 1KHz into 8 ohms!) and is electronically and mechanically compatible with the HY 40,

~ Fowsr Fack
| ™ HY4) = With this important improvement the HY41 retains all of the quality characteristics found in
the earher version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive
12345678 manual are ncluded in the basic kit. No further components are required to construct a complete

power amplifier of extremely high performance sufficiently versatile to provide power not merely
for Hi-Ft but also for public address systems and industry.

The free manual gives a full circuit diagram of the HY41 and sts various applications including
a complete stereo amplifier.

Like its predecessor the HY 41 is based on conventional and proven circuit techniques developed
over recent years.

QUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts
R.M.S. continuous.

LOAD IMPEDANCE: 4-16 ohms.

INPUT IMPEDANCE: 30K ohms at 1KHz

VOLTAGE GAIN: 30db at 1KHz

TOTAL HARMONIC DISTORTION: less than 0,15% (typical 0.05%)
at TKHz.

FREQUENCY RESPONSE: 5Hz—-50KHz + 1db.

SUPPLY VOLTAGE: + 225volts D.C.

SUPPLY CURRENT: 0.8 amps maximum.

PRICE: inc. comprehensive manual, P.C. board, five extra components and P. & P..
MONO: £4.90 STEREQ: £9.80

UNIQUE HYBRID PRE-AMPLIFIER

The HY5 has rapidty established a position in the WORLD as the sole hybrid
pre-amplifier to contain all feedback and equalization networks within an integrated
pre-amplifier circuit. Ip”,,s

Supplied with the HY5 are two stabilizing capacitors and by the addition of
volume, treble and bass potentiometers it is ready for use.

Internally the HY5 provides equalization for almost every conceivable input, the
desired function is achieved by use of a multi-way switch or by direct interconnection,

Two distinctive features of the HY5 are 1ts inbuilt stabilization circuit, allowing 1
to be run off any unregulated power supply from 16-25 Volts and a balance circuit
which, when linked by a balance controt to a second HYS5, forms a complete stereo
pre-amplifier.

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5
combines extremely low noise with a high overload capability. When used in con-
junction with the HY41 and PSU45 forms a completely intergrated system.

INPUTS QUTPUTS
Magnetic Pick-up (within +1db RIAA curve} Main Pre-amp output 500mV.

2mV 47K ) Direct tape output 120mV.
Tape Replay (external components to suit

head). 4mV. 47K} ACTIVE TONE CONTROLS (Bexendall) SUPPLY CURRENT
Microphone {flat} 10mV. 47K §) Treble + 12db. 6mA approx.
Ceramic Pick-up (equalized and compen- Bass * 12db. OVERLOAD CAPABILITY

satable) 20—2000mV. variable. INTERNAL STABILIZATION better than 26db on most sensitive input
Tuner (flat) 250mV. 100K §} Enables the HY5 to share an unreguiated infinite on tuner and auxl.
Auxiliary 1 250mV. 47K ) supply with the Power Amptifier OUTPUT NOISE VOLTAGE: 0.5mV
Auxiliary 2 2-20mV. 100K {) SUPPLY VOLTAGE '

16-25 volts
PRICE: MONO: £3.60 STEREO: £7.20

SIXTEEN

POWER SUPPLY PSU45

The versatile P.5.U.45 is designed to supply your HY41's +HY&’s in stereo or mano format.

Specification

Input: 200—240 Volts
Qutput: + 22.5 Volts at 2 amps.
Overall Dimensions: L. 7'"; D. 3.8"; H. 3.1

PRICE. £4.50 inc. P. & P.

CROSSLAND HOUSE -NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218

-
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Fig. 6. Layout of the components on
the Veroboard
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82 is read off the scale, this multiplied by 100 to give
8200, which is the value in ohms of the resistor
under test.

MARKING THE SCALE

The procedure for calibrating the unit is as fol-
lows. With the unit switched to resistance, a resistor
of the same value as that switched in by S2 should
be connected across the test leads. The control knob
of VRI1 should be swung towards the high value of
the scale until the bridge balances, and then the
scale should be marked 100 at this point.

A resistor one tenth of the value of that switched
in by S2 should then be connected across the test
leads. The knob of VRI! should then be swung to
the low value end of the scale until the bridge
balances, and the scale marked 10 at this point.

A full range of components should then be used
to fill in all the numbers of preferred values between
these two points. The same procedure should be
used for all five resistance ranges.

CAPACITANCE RANGES

Suitable scales for the capacitance ranges may
then be marked by the same method, except the

\'-’
The completed C-R Bridge showing the scale fixed to
the front panel and calibrated
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components required to mark the ends of the scales
will have to be ten times the value, and the same
value as that switched in by S2.

The accuracy of the unit will depend almost
entirely on the tolerance of the components used in
its calibration. The only other factors affecting this,
being, the stability of the components used in the
bridge, and the care taken when marking the scales.

Most potentiometers have fairly large tolerances,
and it is possible that this could cause the unit to
be unable to cover the full ranges quoted. If this
should occur, it may be corrected by reducing the
value of RS to 910 ohms, or if full coverage is still
not obtained, 820 ohms.

USING THE BRIDGE

Adjustment of VR2 has to be made before the
unit may be used. The range switch should be
switched to resistance Range 1, and the earphone
plugged in. VRI should then be adjusted for maxi-
mum output in the earphone. VR2 is then adjusted
so that the volume is fairly loud, but not excessively
so.

To measure the value of a component it is merely
connected to the two crocodile clips, and then the
bridge switched to read resistance or capacitance as
dpproprlate If the component under test is wired
into a circuit, one of its leads must be disconnected,
to prevent other components in the circuit from
affecting the reading.

If the value of the component is known, and
it is merely to be checked, then the bridge should
be switched to the appropriate range, and then
balanced (VRI1 set for minimum output in the ear-
phone).

COMPONENTS OF UNKNOWN VALUE

If a component of an unknown value is to be
measured, then the bridge should be switched to a
middle range such as Range 3, and then balanced
if possible.

Should the bridge balance with the pointer of
VRI! on the scale, then a reading may be taken. If
the bridge will not balance and it is a capacitor under
test, then a lower range should be tried.

Should this occur when a resistor is under test,
then a higher range should be tried. If the bridge
balances, but is off the scale, then either a higher
range of capacitance, or a lower range of resistance
is required.
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THE BIG INDUSTRIAL
“TRANSFER’’ MARKET

HE past few weeks have seen
a spate of activity in takeovers
and mergers.

As forecast in this column in the
July issue, Racal were in fact in
negotiation at the time and the
result was the acquisition of the
communications division of S. G.
Brown Ltd. from the Hawker Sidde-
ley Group for a reported cash sum
of about £1 million.

Unitech Group have acquired
APT Electronics from the Bono-
chord Group. APT's range of

INDUSTRY
NOTEBOOK
gy’

power supplies will now comple-
ment those already manufactured
by the Unitech subsidiary, Coutant,
although | understand that APT and
Coutant will continue to operate as
separate companies. Having hived
off APT, the Bonochord Group then
acquired Livingston Hire and its
subsidiary companies for a sum in
excess of £1 million.

RATIONALISATION

The old-established Dubilier, it-
self only acquired a few months
ago by a consortium headed by
Hambro's Bank and Slater Walker
Securities, has now acquired
Greenpar Engineering and Kenneth
E. Beswick. Greenpar was acquired
by Thorn Group not all that num-
ber of years back-—was it two or
three?—and Beswick, who has
been in the fuse business for fifty
years was a subsidiary of Tremletts. |
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Then there was the merger of
Gresham Recording Heads with
Information  Magnetics Corpora-
tion of California, a company little
known in the U.K. but well-
esteemed in the U.S.A. even though
it has been in business only since
1969 manufacturing disc recording
heads in competition with IBM and
other U.S. giants.

All this flurry of activity {and the
examples | have given are by no
means all) shows a general trend
towards re-grouping in the face of
increasing competition and the
need to decide which market sec-
tor is appropriate to the business
you think you are in.

CALCULATED RISK

Advance Electronics has gone
the whole hog in the competitive
electronic calculator market by fol-
lowing up the Executive 8,
announced at this year’'s I.E.A. ex-
hibition, with a further five models
including a pocket machine which
sells at £52-50 for which Advance
expect sales of at least 25,000.

It has been generally thought
that the Japanese had the bulk of
the world market for electronic
calculators nicely sewn up. Not so.
See what has happened in the
United States when some of the
more enterprising manufacturers
decided to take the plunge in the
low-price consumer field. They are
choc-a-bloc with orders. So much
so that they are now in trouble.

Computer Design Corporation, one
of the entrepreneurs, has been
complaining that the semiconductor
manufacturers have let them down
on the supply of the LS| MOS chips
which are the heart of the
machines. Computer Design has
been reported as having over 4,000
machines on the shelf waiting for
components. Computer Design has
three suppliers of LSI memory cir-
cuits to be on the safe side but
delivery dates have been seriously
under-estimated, in some cases it
is reported the delay is six months.

Another U.S. manufacturer of
calculators is complaining not only
of late delivery of circuits but also
that rejects were as high as 70 per
cent although the figure has now
improved to 10 per cent.

Nobody has extolled the virtues
of LS!I more than the semicon-
ductor manufacturers. Now they
find they can't cope with the
demand. The supply of LS! chips
is in the hands of a very few multi-
national manufacturers who can
dictate where available supplies
should go. Such is their power
that they could make or break a
calculator manufacturer if they so
wished.

ELECTRO-OPTICS

In our September issue | wrote
that nobody has yet made a fortune
out of lasers, but they could

become big business. | now record
that the enterprising Munich Trade
Fair Company is promoting a Laser
73 exhibition in their city next
September with the forecast that
this no-longer novel technology
(the laser was first demonstrated
in 1960 by Theodore H. Maiman in
Hughes Research Laboratories) will
have a civil market alone worth
billions of dollars. Be that as it
may, the exhibition should itself
prove a profitable affair because
despite its title it will cover the
whole field of electro-optics which
is about the fastest growing sector
of electronics.

... AND MICROWAVES

If electro-optics is a booming
industry so is microwaves judging
from the response to the Micro-
wave '73 international exhibition
and conference scheduled to be
held at Brighton next June. Stand
area has just been increased by
40 per cent to cope with the
demand for space. So far, nearly
80 companies from U.S.A. and
Europe have booked space as
exhibitors and the accompanying
conference, | understand, will be
heavily slanted towards applica-
tions of microwave technology
rather than theory.

“FAX"” MARKET
OPENS UP

Facsimile transmission was first
demonstrated—at least in prin-
ciple—by Alexander Bain, a Scot-
tish clockmaker, way back in 1842.
Now, 130 vyears later it is really
beginning to be big business and
the high-powered companies are
already moving in.

Plessey is one of the recent
entrants with an American de-
signed machine built in Japan.
Plessey did a test marketing opera-
tion last year before deciding to
go ahead. The operation is already
swinging and Plessey expect to be
selling over 5,000 a year by 1976.

Most unusual use for the Plessey

“Remotecopier’’ was in ‘'British
Steel” during the recent single-
handed transatlantic vyacht race

when skipper Brian Cooke had one
aboard for reception of weather
charts from which he was able to
predict wind changes several hours
ahead of his competitors. But the
big market is in offices where it
is being promoted as ‘business
tool"".

But, as the market opens up, so
the competition increases. There
are seven major manufacturers in
the field. In the U.K., latest entry is
EMI who is marketing EMIfax
machines through its subsidiary
company SE Computer Peripherals.
The machine is produced by the
German company Rudolph Hell
which happens to be a subsidiary
of Siemens.
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By RW.COLES PARTS

ENTRY REGISTER LOGIC AND HARDWARE

AsT month we dealt with the construction of the

keyboard logic panel which has the function of

converting each key depression into suitable logic
signals for entry and control of data.

As stated in the first part, entries of up to six
digits can be made. The subject of this month’s part
is the Entry register and associated logic which
has the function of storing these six entered digits
in their correct order for use in calculation to come.
A six digit number can also be placed in 4 memory
for use at any number of times during the calcula-
tion.

This part also discusses the possibility of a “fixed
constant” key whereby a single depression of an
extra key causes a chosen number (such as =) to
be entered into the entry register.

ENTRY REGISTER LOGIC

A block diagram of the ENTRY register complex is
shown in Fig. 5.1. which is an expansion of the
ENTRY register section of the overall arithmetic sec-
tion block diagram from Part 1 (Fig. 1.3).

The operation of the ENTRY register and its
associated constant store and display multiplexer is
relatively straightforward, each of the possible six
decimal entry figures being stored as a four-bit
parallel B.C.D. code, requiring a total of 6 X 4
(= 24) separate storage bistables.

The 24 bistables or flip-flops are arranged as a
shift register six decimal digits long and four B.C.D.
digits wide, so that with each clock pulse a complete
B.C.D. group (i.e. one decimal digit) is shifted into,
or down, the register.

Each time a number key is pressed, the keyboard
circuits (which were described last month) staticise
the corresponding B.C.D. code and generate a single
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clock pulse. which is used to clock the four bit code
into the ENTRY register.

Pressing a second or subsequent number key
causes the first group to shift down the register to
the “left.,”” its place being taken by the new entry.
This process can continue until the first entered
number ends up in the extreme left-hand location of
the register, after which any further entries will
cause that first number to be destroyed by being
shifted out of the end of the register.

CALL-UP STROBES FROM DISPLAY

S

T 586 78
Y v ¢ov vy
MULTIPLEXER |

i

| LTI 4 DATA BUS

I 1 T0 DISPLAY
.

[

ENTRY REGISTER 71
G: A__T__‘ rL7 8|9
T “J 2115
1 3
CLEAR CLOCK b=t -]
o| [«
KEYBOARD
(ex]
CDNSTANT STORE

ENTER CONSTANT
{ __; 1 RECALL CONSTANT

Fig. 5.1. Block diagram of the Entry Register
complex showing the inputs and outputs
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Note that the ENTRY register accepts the most
significant digit of the complete figure entry first,
just as we write figures ourselves. This makes the
ENTRY register a “left-shift™ register and distinguishes
it from the other registers which normally accept
the least significant digit (L.S.D.) first, and are thus
termed ‘‘right-shift™” registers.

CIRCUIT PARTITIONING

The ENTRY register and associated constant store
and multiplexer, are built on three sepurate plug-in
cards. The way in which the circuit is divided
among the four cards is shown in Fig. 5.2., where
it is immediately apparent that three of the cards
are identical.

In effect partitioning the circuit in this way results
in three independent shift-registers, each two decimal
digits long and four B.C.D. digits wide, and each
having a proportionate amount of constant storage.

In use these small units are connected in series,
via the edge connector wiring, but because each
card is identical they can be freely interchanged
and this is a great help in tracing any faults which
may occur.

The display multiplexer is built on a separate
card with a 44-way edge contact instead of the 22-
way type used for the other three cards, and
although not shown on the block diigram, this card
also houses two SN7440 buffer gate packages used
to drive the cLoCcK and CLEAR lines of the register.

STROBES
3 4 5 7 8
{]
4 J‘> DATA BUS
T call
3 €2 -L
S +— -0 cLock
Jh LO
% KEYBDARD DATA
!
- r <
8l |8 5| |8 3 |s
5 3 4
I
[ .
- — —_— ENTER K
X + - —ORECALL K

Fig. 5.2. Partitioning of the entry Register onto

the four boards. Boards E1

, E2, E3 are identical

and each contain two digits of the entry and

two digits of the stored constant. Board ED
contains the multiplexer
R&2
R C15 00TF %_1 %
= S'6kA =-r cu o]
0 I = e O 2] -+ 2
& al-q.c-r 3 RLS [] R4 8}
1032 | PR . —¢ 1cao
. SNTL74 56k SN 1 Sbkil
x CLQD > Ll i 8
8CD ! r%\ £ L 8cO
Q/f: I INPUT
MSD) [y 56kil
2 I 5 6kA
| © S R39 8
Ica
| A SN 77 I 56k{l A
| -8
° (WL 4
i A H
Seg 8O i
5V GND TEXT } comted
-k o
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: - - 2
. . c
' I F_@-—‘i— ﬁ@' ) O
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)
e | " e o8
1
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N NI S
X l b b l )
1 — 1
H 1c1 103 16 |
A sNmTs SN7401 _ | _svre
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) ENTER K
O FROM EO
SLOCHy [ BOARD

Fig. 5.3. Circuit of the Entry Register board E1. Boards E2 and E3 are identical to this. The dotted
line encloses the constant store which may be omitted if not needed
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REGISTER CIRCUIT

The full circuit diagram of an individual register
board is shown in Fig. 5.3, three of these sections
being required to form the complete register.

The circuit splits horizontally into two logical
sections, the upper four ic.s forming the shift
register proper, and the lower four forming the con-
stant store.

The components forming the constant store are
enclosed in a dotted box for easy identification, and
it is these i.c.s which may be left out if required,
along with their associated wiring.

The eight bistables which comprise the shift
register itself are SN7474 dual D-type elements,
chosen because of their flexibility and low power
dissipation.

Both of the two bistables in each package have
independent clock, data, preset and clear inputs,
together with true and inverted outputs. D-type
flip-flops are more suitable than the J-K types for
shift register application because they only require
a single data (D) input which has the effect of
reducing wire interconnections and leaving pins
available for the independent preset function with-
out recourse to the more expensive 16-pin package.

To form the register the flip-flops are connected
in series pairs, there being four such pairs on each
board to cater for the four separate digits (A, B, C,
D) of the B.C.D. code.

Each vertical group will contain four binary digits
which, taken together, represent one of the decimal
numbers zero to nine.

The clock input to the register has to drive all of
the flip-flop clock inputs in parallel so that after
each pulse the data in a particular four bit group
move one place to the left, and are themselves
replaced by new data.

It is necessary to clear all the data from the
ENTRY register simultaneously when required by the
programme. and to this end all the CLEAR inputs are
connected together to a common input, a low level,
or “ground™ condition on this input will set the
Q outputs of all the flip-flops to zero. and the Q
outputs to one.

CLEARING OPERATION

The contents of the ENTRY register are transferred
in parallel to the z register early in the arithmetic
programme, except during MULTIPLY, when they
remain to be compared with the contents of the
counter.

When the register contents are finished with the
ENTRY register is cleared by a signal from the
programme, ready for subsequent entries to be made
by the operator.

Any errors made during figure entry (e.g. pressing
“8" instead of “6™) can be corrected by pressing the
CLEAR ENTRY key which also has the effect of clear-
ing the contents of the register ready for new data.

CONSTANT STORE

The constant store is shown beneath the ENTRY
register, and is of the same 24 position capacity, so
that any entry made can be stored for further use
in a calculation.

This store is not essential to the correct operation
of Digi-Cal and can be left out permanently or
temporarily if desired. without the need for any
modification to the rest of the circuit.
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In operation, with the desired constant entered in
the usual way into the ENTRY register, the ENTER K
(ex) key is pressed, which duplicates the contents
of the ENTRY register in the constant store by means
of a single, parallel, 24 bit transfer.

Constants stored in this way remain available until
they are either replaced by a new number or the
machine is switched off, there being no requirement
or provision for clearing this store, other than by
entering a constant which consists of all zeros.

Constant recall is carried out by pressing the
key in the numeral section of the keyboard where-
upon a reverse transfer occurs, in paraliel, from
the constant store to the ENTRY register. This opera-
tion does not destroy the contents of the store so
that any constant can be used as many times as
required in a calculation.

The constant store need not be used simply for
storing constants in the accepted sense, since it
will act as a memory of any result or intermediate
answer if required, provided these numbers are
entered through the keyboard in the usual way.

This mode of operation really acts as a substitute
for pencil and paper. and can be most useful at
times in long calculations.

DISPLAY MULTIPLEXER

The display board, described in Part 3, will dis-
play either entries or answers depending on a signal
from the programme, entry and answer data being
routed to the display via two four-line “‘buses.”

Timing signals, in the shape of “character call-up™
strobes are produced by the display board to enable
the four line buses to carry all the data in their
associated register to the display in a time-shared
sequence, the sequence being produced in a multi-
plexer circuit.

There are two multiplexers in Digi-Cal, one for
the eight digit answer and the other, which we are
interested in here, to handle the six digit entries.

Only strobes three to eight inclusive are used by
the ENTRY multiplexer, each of these allowing only
one four-bit B.C.D. digit on to the bus at any
instant in time, the strobe direction being from most
to least significant digit (M.S.D. to L.S.D.).

CONSTANT CIRCUIT

Simpler storage elements can be used for the
constant store since there is no requirement for
PRESET Or CLEAR inputs, and the devices chosen
to fulfil this function are the SN7475 four bit latches.

Like the SN7474s these quad latches require only
single “D™ inputs, the data to be stored being of
course the outputs from the shift register flip-flops.

Clocking is controlled by the ENTER kx key, via a
buffer gate mounted off the board. There is no
need to “‘debounce™ the output of this switch because
of the simple “gated latch™ operation of the, SN7475
flip-flops and the static nature of the inputs during
the entry operation.

Stored constants are returned to the shift register
via the SN7474 pReSET inputs, transfer being con-
trolled by the SN7401 quad NaND gates, which have
a4 common input enabled by the ReEcALL K key, via
a buffer gate. The PRESET inputs of the SN7474s
are “active low,” i.e. they set the Q output to “i”
when an “0" input is present, and so require inverted
data from the constant store. This inversion is pro-
vided by the SN740] gates.
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Fig. 5.4. Circuit of the Entry Register Board ED. The two SN7440 i.c.s are simply buffers and only placed on

this board for convenience

MULTIPLEXER CIRCUIT

The circuit of the display multiplexer, Fig. 5.4,
is quite straightforward, it being formed only from
gates and resistors. Each SN740!1 gate package has
its four inputs wired to the corresponding four
B.C.D. output pins on the appropriate register board,
there being a separate gate i.c. for each decimal
digit.

The common input to the four gates in each i.c.
is driven by the ‘“‘character call-up” strobe appropri-
ate to that digit.
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All the “A™ outputs from the gate packages are
wired together, as are the B, C, and D outputs, to
form the four line display bus, which is referenced
to the 5V line by the four 1-2 kilohm resistors.

Note that SN7401 open collector gates are essen-
tial for this circuit, SN7400 gates being unsuitable
due to the fact that several gate outputs are con-
nected directly together to provide the “Wired oR”
function.

Interconnection of outputs is not permitted with
the basic TTL gate because of the “active pull-up”
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Fig. 5.5. Layouts of the components cn the register board ED and functions of edge contacts
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Fig. £.6. Layowt of the components on thz Entry Register Boards E1, E2, and E3 and functions of edge
\contacts which only appear on the underside
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COMPONENTS . . .

REGISTER BOARDS E1, E2, E3
Resistors
R39-R62 5-6kQ +10% §W carbon (24 off)

Capacitors
C14, C16, C18 10uF 15V elect. (3 off)
C15, C17, C19 0-047uF (3 off)

Integrated Circuits
1C29-1C32, IC37-1C40, I1C45-1C48 SN7474 (12 off)
1C33, 35, 41, 43, 49, 51 SN7475 (6 off)
1C34, 36, 42, 44, 50, 52 SN7401 (6 off)

Printed circuit boards and sockets
Type DL109/22 (3 off) (Available from Shirehall
Electronics Ltd., Station Yd., Borough Gn,
Sevenoaks, Kent)
SK2-4 DPK165 edge connectors (Shirehall) (3 off)

(Note that the three boards are identical, each
board taking one third of each group of com-
ponents shown above)

REGISTER BOARD ED
Resistors
R63-R66 1:2kQ -t 10% +W carbon (4 off)
Capacitors
C20 10uF 15V elect.
C21 0.047uF

Integrated Circuits
IC53-1C58 SN7401 (6 off)
1C59, IC60 SN7440 (2 off)

Printed circuit board and socket
Type DL109/44 (Shirehall)
SK1 DPK165 edge connector (Shirehall)

output stage. The SN7401 is a gate specially pro-
duced to allow “Wired or”™ function in TTL sys-
tems, and has no pull-up device incorporated.

The two SN7440 buffer gates are positioned on the
multiplexer board but have no direct connection with
the multiplexer circuit. The two buffers in each
package are wired in parallel to give sufficient drive
capability (or “fan-out™) to handle the large load
represented by the ENTRY register cLOCK and CLEAR
lines (48 loads and 72 loads respectively).

CONSTRUCTION

Wiring up is carried out in the same fashion as
the display board described last month, though the
plug-in cards are much easier to work with because
of the pre-tinned finish and the ready formed i.c.
pads which obviate the need for “spot face™ cuts.

< FRONT (KEYBOARD) 1

By referring to the appropriate circuit diagram
and the i.c. layouts shown in Fig. 5.5 and Fig. 5.6
wiring is quite straightforward, the only points to
remember being the need for links from the power
buses to each i.c. and from these power buses to the
appropriate edge contacts, along with the need to
orientate the i.c.s correctly before soldering into
circuit.

All wiring up is carried out on the blank side of
the boards, using single core wire.

The best order to complete the construction of
the boards is as follows: ED board (display multi-
plexer) including the buffer gates, on a Shirehall
D1.109/44; then the register section (SN7474s) of
boards El. 2. 3. on Shirehall DL109/22 cards; and
finally when the above sections are operating cor-
rectly, the constant store and if required, the fixed
constant option, may be added.

ED 56 E3
El/44, E2/44, E3/84 | | 23 | 23 | Ycanbe 23 can be can b
Programme | 2 24 { not used 24 %usod for 24 ! used for gi ! us:d teor
EI/43, E2/43, E3/43 | 3 25 | 25 fixed const. 25 [ fixed const. 25 fixed const.
Keyb'd, clock o/p | 4 26 é 26 | ) option 26 option 26 | J option
Display (D | 5 27 3/29 27 | Keyb’d (recali K) 27 ayb'd (recall K) 27 | Keyb'd (recali K)
board, C | 6 28| E3/30 28 | Keyb'd (enter K) 28 1 Keyb'd (enter K) 28 | Keyb'd (enter K)
databus] B | 7 29| E3/3I 29 | ED/9, E2/39 29 | ED/37, E3/39 29 | ED/27
“entry ifp | A | 8 30 ] E3/32 30 | ED/IO, E2/40 30 | ED/38, E3/40 30 | ED/28
Elj29 | 9 3¢ E3/35 31 | ED/II, E2/41 31 | ED/39, E3/41 31 | ED/29
EI/30 |10 32 ]| E3/36 32 | ED/I2, E2/42 32 | ED/40, E3/42 32 | ED/30
EI/31 {1l 33| GND 33 | GND 33 | GND 33 | GND
Ei/32 |12 34| +5v 34 | +5v 34| 45V 34| -5v
EI/35 |13 35| E3/37 35 | €£0/13 35 | ED/4! 35 | ED/3I
EI/36 |14 36 | E3/38 36 | ED/i4 36 | ED/42 36 || ED/32
EI/37 |15 37| E2/29 37 | ED/I5 37 | ED/43 37 | ED/35
E1/33 |16 38| E2/30 38 | ED/i6 38 | ED/44 38| ED/36
3 |17 39| E2/3| 39 | D dataifp 39 | Ei/29 39 | E2/29
Call-up |4 |18 40| E2/32 0]cC '>from 40 | EI/30 30| E2/30
strobes from j 5 |19 41 | E2/35 41 | B [ Keyboard 41 | El/31 41 | E2/31
Display| 6 |20 42 | E2/36 421 A 421 EI/32 42 | E2/32
board |7 |21 43| E2/37 43 | EOD/3 43| ED/3 43| ED/3
|8 |22 44| E2/38 4 | ED/I 4 | ED/I 44| EDI
SK1 SK2 SK3 SKé4

UNDERSIDE OF CHASSIS

Fig. 5.7. lnterwiring of the four entry register boards is carried out using the edge connectors fitted in
the large hole cut in the chassis plate. The edge connectors are fitted so that the boards plug in from
above. Destinations of wires are shown next to each contact (e.g. contact 30 on socket E1 should be
wired to contact 10, board ED, and contact 40, board E2)
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Fig. 5.8. Extra wiring to allow for a fixed constant key in addition to the K key. The diodes Ishown aIloyv
for the number = or a close approximation, to be placed in the entry register when a single key is
depressed. The SN7442 is an extra i.c.. space for which can be found on the Keyboard panel

INTERCONNECTION AND TESTING

Under chassis edge connector wiring can be started
carly in the construction sequence to allow opera-
tional testing to be carried out uas necessary, and
this task can be readily completed by referring to
the edge connector layout and wiring tables
(Fig. 5.7).

The tables are euasier to use than wiring diagrams

their instructions being implemented by simply
wiring the edge connector pin required to all (or any
part as required) of the destination listed.

When the register section ot one or more of
the boards is completed. keybourd entries should
be possible by pressing a sequence of number keys,
provided of course that the display and keyboard
are already functioning, and that the required ¢1LoCK,
CLEAR, and data interconnections have been made.

Table 5.1 EXAMPLE OF FIXED CONSTANT KEY DIODE PLACING

Decimal digit identification

Dec. pt  Required Board E3 Board E2 Board E3 B.C.D.
setting Y7’ value M.S.D. L.S.D. M.S.D. L.S.D. M.S.D. L.S.D. digit

[ D

C

1 341 { » 5

L A x A

[ D

X C

2 314 { < 8

L pd X A

D

X Cc

3 3-142 % % B

L X X A

D

X % C

4 3-1416 { x X B

L X X X A
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The only temporary test connection required to
render the circuit operational is a ground connec-
tion to the cLEAR buffer gate input to prevent a
permanent CLEAR signal being produced.

FIXED CONSTANT OPTION

SN7401 open collector gates are used in, the
RECALL K path in preference to SN7400 gates
because they can be used to perform ‘the “Wired
OR’ function at their outputs. In practical terms
this means that it is possible to “get at” the SN7474
PRESET inputs for use with other data sources than
the constant register without altering existing logic.

This possibility opens the door to all sorts of
custom modifications to enhance the usefulness of
Digi-Cal, and to show how simple some improve-
ments can be, let us consider a scheme for entering
a constant which is very commonly used, without
taking up space in the constant store itself.

The constant is the ubiquitous Pi (7), but in fact
any constant which is likely to be often used is
suitable for our purposes, the object being to have
the chosen constant always available at the press of
its own separate key, without interfering with the
operation of the constant store which remains avail-
able for routine use.

This modification requires only the incorporation
of a number of diodes into the ENTRY register boards
and the addition of an extra “pI”" key on the key-
board with a single extra i.c. The circuit for such
a scheme is shown in Fig. 5.8.

An extra diode must be connected to the keyboard
logic panel (Fig. 4.2), between the top of the “K”
switch S19 and pin 5 on IC17, the previous direct
connection being broken. This diode, marked DA in
Fig. 5.8, together with diode DB forms an or gate
so that pressing either key “K” or “z” causes the
automatic normalisation to be inhibited.

OPERATION OF CONSTANT FACILITY

The principle of operation is that when the “p1”’
key is pressed one of the outputs of the SN7442
decoder will go low, depending on the setting of the
decimal point switch.

The energised output i1s used to PRESET a number
into the ENTRY register via diodes wired in wherever
a “1” is required. The diodes are connected to the
PRESET inputs at the points marked in Fig. 5.3, and
perform the “Wired orR™ function with the SN7401
outputs.

The whole circuit acts as a diode “Read Only
Memory,” where the contents of the memory are
programmed at the construction stage by wiring in
diodes where required.

The memory contains four separate numbers to
allow for the four possible decimal place selections.
Table 5.1 shows how the placing of the diodes is
determined, a cross marking the position of each.

This circuit can be very useful if Digi-Cal is to
be used for calculations containing an often used
constant, and can be substituted for the constant
store or used to complement it. If this option is
never likely to be taken up it would be possible to
use SN7400 gates in the RECALL path instead of the
SN7401s and resistors, but note that the pin connec-
tions for the SN7400s are different.

Next month: Logic and construction of A and Z
registers.
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New Data Transmission Technique

A NEW technique of data transmission is to be tested
in a forthcoming experiment involving the Post
Office and computer manufacturers and users. The sys-
tem is known as ‘“packet switching” and is basically the
transmission of computer data in self-contained,
addressed blocks like a series of high speed telegrams.

The user of such a system sends out the data
together with the address of its destination and the
data is automatically routed to that destination by the
system. The need to set up a direct link between sender
and receiver before transmission is thus zliminated.

Circuits connecting packet switching exchanges can
be used for carrying packets sent by other customers in
the time intervals between packets in a series making
up a complete message. Because many signals travel
on the same wire a large number of low capacity con-
nections to a multi-access computer can be replaced by
a single high capacity connection.

The system has the advantage of lower error rates
than conventional systems and enables two terminals
with different data transmission rates to be connected.

New Range of Calculators

A RANGE of five new electronic calculators has just
been announced by the British firm Advance Elec-
tronics Ltd.

Because of large scale integration whereby all the
electronics can be placed in a handful of discrete pack-
ages, assembly costs of complex instruments have been
reduced drastically. The features which Advance are
promoting are reliability and value for money rather
than such dubious advantages as extreme miniaturisation.

The new range consists of four desk-top calculators
known as the Executive 16 range and a pocket-sized
calculator known as the Executive.

The Executive 16 range all feature 16 digit capability
and a keyboard specially designed for high speed work.
The keyboard allows a key to be pressed even when
another has already been pressed providing that they are
released in the correct order.

The basic model (retailing at £95) has the four basic
arithmetic operations as well as a *“°,” key.

The 16 + 1 (at £115) has a versatile memory with
full 16 digit capacity which can also function as an
accumulator for automatic list totalling.

The 16 + 2 (at £145) is specially suitable for V.A.T.
calculations featuring two memories.

The 16R (at £175) has all the features of the 16 + 2
but also includes a square root key.

The fifth member of the range is an eight-digit port-
able (at £52:50) with a plinth for desk use and mains
power supply option extras.

Shown here is the Executive 16R which is the
most versatile of the Executive 16 range
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AUDIO FREQUENGY ANALYSIS

THE analysis of audio frequen-
cies by separating a selected
frequency component from a com-
plex signal can be useful for any
number of purposes. In BP 1 282
487 The Standard-Triumph Motor
Company Limited describe an
analysis system which they have
found particularly suitable for
checking the audible noise from a
gear box to isolate gears which
are unduly noisy.

Past practice, directed at sepa-
rating the noise of the gear in
question from the overall gear
noise, has been to compute the
main frequency of sound produced
by any two gear wheels by con-
sidering their teeth number and
speed. With the main frequency

component thus known it s
isolated by applying a reference
signal (from a tone wheel) to

“beat” with the selected frequency.

A simple bridge and capacitor
arrangement is used to measure
the amplitude. But the snag has
been poor low frequency response
and confusion due to ripple in the
output waveform due to the
presence of rectified a.c.

In the new invention a tone
wheel produces an audio frequency
signal which is fed to the tone
input. The noise signal to be
analysed is applied to the noise
input and the tone and noise
signals are respectively amplified
and applied to three transformers
which  constitute a balanced
modulator.

The secondary of one trans-
former is applied to the primary
of another via a ring modulator.
The secondary of the latter is fed

000

to a 100Hz low-pass filter which
passes the beat signal only and.

blocks all other residual signals
(reference and noise).
The filter output is amplified,

rectified and fed to a voltaae
comparator. Two gate drive tran-
sistors control a gate, which is
opened once every half cycle,
allowing a storage capacitor to
sample the smoothed beat signal
voltage available when the gate is
open.

The criterion of the invention is
the feature whereby the storage
capacitor mentioned above is con-
nected after the gate so that it
can only sample the smoothed
voltage available when the gate is
open. Previously the storage
capacitor would have been con-
nected across the output of the
rectifier and so responded to a
low frequency ripple. This will of
course confuse the true response.

ELECTRONIC CONTROL OF SORTING

N BP 1 279 134 Gunson's Sortex

Limited of London E3, describe a
fairly simple method of detecting
the difference between mixed
objects to be sorted, e.g. between
scrap polyethylene and scrap
copper. They claim that if modified
their device can also be used to
sort objects made from different
types of plastics material.

The basic feature is that the
mixed objects falling down a chute
pass through a coil (in Fig. 1)
with a small number of turns. This
coil is part of a tuned circuit con-
nected into an oscillator circuit.

The output of the oscillator is
used to control a sorting deflector
which pneumatically deflects
objects of one type.

The circuit (Fig. 2) shows the
coil together with the tuning capa-
citors and transistor functioning as
a Colpitts oscillator. The frequency
produced is usually within the
range 200 to 300 MHz.

When an object passes through
the coil a positive going change
occurs in the output signal from
the oscillator. The change in out-
put signal is amplified and fed to
a magnitude detector stage. This
transistor amplifies and inverts to
provide a negative-going signal
which can be used to drive a
power amplifier for controlling the
deflector mechanism.

Practical Electronics November 1972

BP 1279 134

[
[

[ E 3
DUt

1 1%
T

g

W

oy

Fig. 2. Basic amplifier and switching circuit

To distinguish between different
objects of similar material, the
detector transistor switches accor-
ding to the signal rate of change.
Fig. 3 :shows an arrangement
whereby an ‘“object presence’”
sensor makes sure that the deflec-
tor operates only when required by
one object.
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Storage
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Sorting
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Fig. 1.

Fig. 3. Gating for one object at a time.




Gerry Brown . . .

CHARGE

Back in Queen Anne’s time, the
superstitious held that “air electri-
city” could have a profound
influence on both behaviour and on
general disposition, Indeed, such ex-
pressions as, ‘‘he has the wind in his
tail” probably originated this long
ago, since it was common practice
in European courts to treat
felonies with more tolerance when-
ever the ldes of March were blow-
ing.

In common with many old
beliefs which have subsequently
become contemporary facts, air elec-
tricity is no exception. Apparently it
is ions which are responsible for
this effect on people. lons are
atoms (more likely, in this case,
molecules) which have either lost or
gained a number of electrons; those
with extra electrons become nega-
tive ions, and those losing electrons,
positive ions. For some obscure
reason the positive ions make us
feel tired and lower our capacity
for work, while negative ions pro-
duce just the reverse; as when, for
example, a thunderstorm has just
passed.

Prior to a storm it has been
noticed, though, that the air charge
is predominantly positive so if the
theory is right this would correlate
with feeling “lifeless” and “head-
achey™ at such times.

Thunder and lightning aside, in
spite of our technical enlightenment
we probably do more to make our
lives  uncomfortable than the
“superstitious” people of yesterday.

950

Consider what we wear. Nearly all
our clothing is prepared from syn-
thetic material; shirts and dresses
are made from nylon, rayon, or
similar fibre, while the soles of our
shoes are generally fashioned from
some form of man-made “leather”,
all of which cause us to acquire a
relatively permanent high-voltage
charge.

This charge is positive and,

what's more, according to some
researchers causes most of the
fatigue and general debility ex-

perienced these days. The question
1s, should we drag around discharg-
ing chains in order to maintain
equilibrium, or would we be better
off minimising “droop” under a d.c.
version of the National Grid?

FIRE WITHOUT SMOKE

Since we have had every oppor-
tunity to become fully hyper-
conscious about pollution and its
effects, it is staggering to think that
most of us are quite uncritical of
the quantity of such belched into
the atmosphere during that evening

on November the 5th. This is par-
ticularly hard to bear when one
considers that fireworks have ad-
vanced little, technically, for the
thousand or so vyears since the
Chinese began using them; albeit,
the bangers were likely better then!
So, since this burning sense of
fun remains with us to relive the
next year, and generally costs more
per shower of sparks than it did the
year previously, a nagging feeling is
left that perhaps the time has now
come to rethink the Guy Fawkes
night phenomenon. And who could
be more fortunate than us to enjoy
a relatively luxurious imagination in
this respect. While there’s still a
little time left before this year’s “big
burn”, and before Dad sets light
to the poplars again, let's see how
realistic a smokeless 5th might be.
For starters, we could do-away
with the conventional Catherine
wheel and substitute it for a spin-
ning frame of lights, faded elec-
tronically in sequence from the
centre, and fed via slip rings on
the drive shaft. Then add a bit
of novelty to roman candles by
employing solenoid-released, spring-
ejected, miniature mercury cell

powered micro-lamps. Or what
about capacitor discharge ‘“canon
crashers” with extra large xenon
flash tubes for realistic back-up?

Occasional bursts of envelope
shaped white noise would not come
amiss, particularly in synchronism
with periodically operated, brightly
lit water fountains. Realistic smoke
would be produced with solid CO,.

With a philosophy like this fire-
works could be arranged to have
a virtually indefinite “burning time",
and would hardly ever wear out.
Honestly, when you consider just
how much electrical power is avail-
able for the really enthusiastic, it’s a

wonder someone hasn't done a
back-garden Son ct Lumiére
already!
EYE-AYE!

Sensory deprivation still remains
a bit of an enigma; indeed, the dis-
covery of every new effect has
raised an even greater number of
questions about its possible mecha-
nism.

Many of the problems associated
with experiments up until now could
well have been attributed to the
rather general nature of the experi-
ments, and further complicated by
interaction (or lack of it) between
large numbers of unstimulated areas
in the brain.

Although the days are not yet
past when experimental volunteers
need be suspended in tanks of warm
water for hours at a time, there
does appear to be a modest break-
away toward more systematic exam-
ination by limited deprivation of
inputs to individual senses.

Employing this technique. two
workers at the University of Mani-
toba have recently discovered an
effect very similar to that which
occurs following actual severence of
sensory nerves. For their experi-
ment each of 15 students were
asked to wear a light-blocking
patch over one eye during a work-
ing day on the campus. The un-
covered eye was checked
periodically for sensitivity to flicker-
ing, rather than continuous light.

On aggregate, uncovered eyes

were intially less sensitive, but,
given several hours, subsequently
began to increase in sensitivity,

eventually exceeding even the nor-
mal level. In some instances
students reported that this hyper-
sensitivity lasted for days after-
wards.

These odd happenings could. by
implication, be no mere trifle,
especially in the context of stimulus
withdrawal for any great length of
time. Paradoxically, though, an
additional effect was that the
covered eye maintained normal
sensitivity throughout the tests.
Perhaps Nelson, bless his heart.
really didn't see any ships after all!
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00B=ImWATT 600 OHMS!
FS=50 MICROAMPERES

You can see why we sell

20000 OHM/VOLT DC
5000 OHM/VOLT AC

5 S — )

a lot of multimeters.

Oursaresomucheasiertoread.

The Eagle K1400 forinstance hasabigopenface
andabeautifullylaid-outmirrorscale.

DecibelsandAC Voltageare picked out inred,
andthe othersinblack. Whichmakesitall
crystalclear.

The K1400iseasiertouse too. Therearetwo
knobs:the leftforfunctions,the rightfor
range limits.

Again,youcantgowrong. Everything's clearly
marked,includingthe ‘Off positionwhich protects the
metermovementagainstknocksand bangs.

And,of course,Eagle’s
exclusive overload protectioncircuit
isbuiltin.

All Eagletestequipmentislike this.
Simpletouse.Reliable.Backed byafull
twoyear guarantee,

Andlike H.W.Hellyer,one of the
countrysleadingtechnical expertssaid,
“Notbyany meansexpensive:itiswell
worth whatit costs’

Ifyou send usthe coupon,welll
sendyouour catalogue.

'RER -September, 1971

Practical Electronics  November 1972

SPECIFICATION Ranges~K1400
D.C.Volits:0-0.251,2.5,10, 50, 250, 1,000 and 5,000 volts.
Inputresistance:20,0000hms/volt.

Accuracy: betterthan + 3% full scale,

A.C.Volts:0-5000 voltsin sixranges, steps similartoabove.
Inputresistance:50000hms/volt.

Accuracy: betterthan 4% fullscale.

D.C. Amps:0-50 microamps, TmA, 10,100, 500mA and 10 amps.
Accuracy : betterthan t 3% full scale.

A.C. Amps:0-10A indranges, stepsasbefore.

Accuracy :betterthan t 4% fullscale.
Resistance:0-20Mohmsin 3ranges.

Accuracy: betterthan +3% of scalelength.

Decibelscale: —20to + 50dB.
Standardlevel:0dB=1mW, 600 ohmsload.

Frequency Response: 10-100,000 Hz for 2.5V, 10V and 50V + 0.5d8.
Size:63 x8x33n. Weight: 33tb.

Rec. Retail Price: £28.00

Eagle Internat jonal

Fagle International Precision Centre Heather Park Drive
Wembley HAQ 1SU Telephone 01-903 0144

detailsof Eagle multimetersand
othertestequipment.

Address

|
I Name
|
I
I




PRACTICAL ELECTRONICS
“SCORPI10”
ELECTRONIC IGNITION

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., of either
pos. orneg. earthanduptosixcylinders.
The original coil, plugs, points and
contact-breaker capacitor fitted in the
vehicle are used. No extra or special
components are required.

Helps to promote easier starting (even
under sub-zero conditions}, improved
acceleration, better high-speed per-
formance, quicker engine warm-up and
improved fuel economy. Eliminates
excessive contact-breaker point burning
and the need to adjust point and spark-
plug gaps with precision.

Construction of the unit can easily be
completed in an evening and installation
should take no longer than half an hour.
A complete complement of components
is supplied with each kit together with
ready-drilled roller-tinned professional
quality fibre-glass printed-circuit board,
custom-wound transformer and fully-
machined die-cast case. All  com-

DABAR LIGHTING E

(15

NEW! NEW! NEW! NEW! NEW! NEW!

SINGLE CHANNEL
SOUND TO

LIGHT UNIT
STL/I

Smgle channel " Sound to Light
unit with slider fader controls for
audio trigger level and background
load dimmer.

Switchable for response to High,
Mid and Low frequency audio input
signals, selected by fascia control.
D.J. Pulse-Flash push button
ficted to fascia for manual flashing
of lamp load. Neon load indicator
fitted.

Constructed on glassfibre printed
circuic material with actractive
black anodised fascia panel,
Input and load connections via
Cinch printed circuit connector.
Maximum Load |kW at 250V
50Hz.

R.F.I. filtered.

Price: £13 each post free UK.

THREE CHANNEL
SOUND TO
LIGHT UNIT
STL/3

Three channel " Sound to Light ~
unit with slider fader controls for
audio trigger level and back-
ground load dimmer.

An attractive unit with indepen-
dent control of High, Mid and Low
frequency audio trigger levels.
Slider fader background or
dimmer controls on each channel.
D.J, Pulse-Flash push buttons on
each channel together with neon
load indicators.

Constructed on glassfibre printed
circuit material with actractive
black anodised fascia panel.
Input and load connections at
rear so unit is ideally suited for
mounting into disco-console.
Maximum Load |I'5kW  per
channel at 250V 50Hz.

ponents are available separately. Case
size 7in 44in 2 in. approx.
Complete assembly and wiring manual
25p, refundable on purchase of kit.
Price: £10.50 plus 50p P. & P

S.A.E. All Enquiries please

R.F.|. filters incorporated.

Price: £38.50 each post free U.K.

Trade enquiries Welcome

PSYCHODELIC LIGHTING
UNIT Mk. 3

I

This unit represents a natural progression
from our phenomenally successful Mk. |
and 2 Units. As before the drive voltage is
derived directly from the amplifier output
or across the speakers. The unit converts
the audio frequency signals into a three-
coloured light display; the colour depend-
ing on the frequency of the signal and the
intensity on the loudness of the audio
source.

The wunit is constructed on professional
fibre-glass printed-circuit board material
and uses latese full-wave triac circuitry.
There is a master-level control, together
with independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.I. suppression is
now incorporated as standard as well as
provision for D.J). ' Pulse-Flash '’ controls.
The choice of two inputs enables
operation from both high and low power
amplifiers. Max. power |-5kW per channel
at 240V a.c.
Complete
Size 9in 7in 3in.

assembly built  and tested.
Price £25 carr. paid.

DABARELECTRONICPRODUCTS
98a Lichfield Street, Walsall
Staffs. WSI 1UZ

TELEPHONE: WALSALL 34365
TELEGRAMS: DABELEC Walsall Staffs.

THE RADIO SHOP

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

Your West Country shop for electronic
components and solid state devices

2 METRE CONVERTER KIT
9V Neg. earth feeding 28-30 MHz.
Consisting of: RF BFI80. Fet. mixer,
crystalosc. BFI80and multiplier BFI80.
Complete with all components, in-
structions and aluminium box.
Not for beginners. £5, post paid.
2 METRE PRE-AMPLIFIER
Single F.E.T. Pre-amp. neg. earth.
Gain app. 12 dB. Circuit, Instructions
and Components. All you need is a
tobacco tin. £1:20, post paid.
AIRCRAFT BAND CONVERTER
Circuit, Instructions and Components.
. All you need is a tobacco tin. £1:27, p.p.

TAPE RECORDER LEVEL
METERS
500/A, size lin > {in
LINEAR IC'S
7A 709 Op. amp. TOS or DIL

42p, P. & P. 5p.
Transistor Equivalent Book

44p, post paid.
Coil Design and Construction
Manual 34p, post paid.
Tested Transistor Circuits (1972)

44p, post paid.
World’s Short Wave, Medium
Wave, FM and TV Listing. 40p, p.p.
NUMICATORS
CNP-7AH, similar XN3, side reading
clear. Send 5p for data. With data,
75p plus 10p P. & P., 4 post free.

3in. 55p, p.p.

WE STOCK “‘Weco" Television
Tubes. 1972 CATALOGUE, 5p, Post Free
952

BASIC TELEVISION

3 Vols. combined edition
£3-50. Postage 25p.

A NEW PICTURE BOOK MANUAL
IN THE COMMGN CORE SERIES

PRACTICAL TRANSISTOR
NOVELTY CIRCUITS, by H. Ness. 40p.
Postage 5p.

ELECTRONICS EXPERIMENTERS
CIRCUIT MANUAL, by General Electric.
£1. Postage 10p.

DIGITAL LOGIC BASIC THEORY

AND PRACTICE, by J. H. Smith. £1-50.
Postage 10p.
FOUNDATIONS OF WIRELESS

AND ELECTRONICS, by M. G. Scroggie.
£1-80, Postage 20p.

THE MAZDA BOOK OF PAL
RECEIVER SERVICING, by D. |. Seal.
£3-50. Postage 20p.

TRANSISTOR POCKET BOOK, by
R. G. Hibberd. £1-40. Postage i0p.

MAKING AND REPAIRING TRAN-
SISTOR RADIOS, by W. Oliver. £I.
Postage 10p.

RADIO VALVE AND TRANSISTOR
DATA, by A. M. Ball. 75p. Postage {0p.

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP
Phone 01.723 4185
Closed Saturday | p.m.

6 WATT
STEREQ AMPLIFIERS

ngh quality amplifiers giving 3W/channel
RM With low distortion (0-2%). The
circuit is designed around the Plessey
Integrated Circuit Type SL403D
There is a single and a two-tone control
model each designed to accept a crystal
pick up. Giving a frequency response from
50 to I5kHZ with a load of 8 ohm im-
pedance 3W/channel.

Transformers for above
amplifiers . 98p

Single Tone Con(rols £4-95 each
Dual Tone Controls £7-46 each

LOUDSPEAKER ENCLOSURE
Incorporating 6 x 4in
Fane speaker 10,000
Gauss.  Voice coil
impedance 8 ohm.
With 6ft of lead.
Teak Vinyl covered
enclosure with slot-
ted Scandinavian
type front. Size
122 x 7% x 34in. ldeal
for extension
speakers. Price,
- £3.60 each.
Plessey I.C.'s Type SLAOBD complete with
circuit diagram, £1:25 ea

Trade enquiries invited. Pos( and packing
20p for speakers and amplifiers.

CIRTEC PRINTED CIRCUITS LTD
HIXON INDUSTRIAL ESTATE, HIXON

STAFFORD

e
p—— ]
———
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SINGLE SHOT FOR OSCILLOSCOPES

Single shot switch
-

To oscilloscope external
trigger socket

)
Co-ox socket
Battery  for comere sync.

T 4lh-ov

T To oscilloscape earth
%//,

Fig. 1. Final circuit for adding a one shot

facility to an oscilloscope

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.

HAVING a double beam oscilloscope which does
not have an integral single shot facility, it
was felt that single shot operation would be useful
in photographing traces. Inspection of the circuit
diagram of the ‘scope had shown that with a judi-
cious choice in the setting of the trigger level and
stability controls together with the application of
external trigger pulses, a very simple system could
be used to initiate single sweeps.

The external input to the trigger circuit of my
‘scope (D51) can be a positive or negative going
waveform of amplitude greater than three volts. The
current required was small, so an old PP3 battery
could be used until corrosion rendered it useless.

All that was thus required was a battery and a
push on/release off switch connected in series with
the external trigger socket of the ‘scope.

It was realised that the switch could be replaced
by the flash contacts of a camera. Use of a slow
shutter speed and X (or electronic flash) synchroni-
sation allows the trace to be recorded on film even
under fairly high levels of ambient illumination.

The final circuit is shown in Fig. 1, the flash
contacts being wired in parallel with the push on/
release off switch to allow setting up and single shot
operation without unnecessary wastage of film.

To set the equipment up, turn the trigger selector
to external. Next turn the stability control from the
free-run portion of its range until the trace just
disappears. Turning the trigger level control from
“auto" through the set level area of its range should
at some point produce one trace. With the control
in this position apply the external trigger pulses and
optimise the settings of the stability and trigger level
controls for reliable single shot triggering. The

‘scope is then set up.
R. A. Shackleford,

Glasgow.

SENSITIVE LIGHT SWITCH

I ENCLOSE a circuit diagram, Fig. [, of a very
sensitive light operated switch which may be of
interest to readers.

~ When the light dependent resistor PCCIl s
ithuminated its resistance is low making the inverting
input of the i.c. positive with respect to the non-
inverting (the potentiometer VRI is adjusted to
cnsure this) so the output will be at OV and the
transistor TR1 will be cut off. As the light level falls
the l.d.r.s resistance increases until the inverting
input is more negative than the non-inverting. This
causes the amplifier to saturate and the output rises
to + 12V, which switches on TR1 and operates the
relay.

The point at which the relay operates is controlled
by VR1, and is really stable as supply voltage
variations have small effect because both voltages
vary together (I.d.r. junction and VR1 wiper).

If the reverse operation jis required (i.e. relay
operates as light increases) connect the l.d.r. to OV
-and resistor R1 to +12V.

R. S. Girdwood,
Norwich.

Practical Electronics  November 1972

Fig. 1. Circuit diagram for a very sensitive light

switch
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Realllic

A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stampeq addressgd envelo'pe. We
regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine.

True values

Sir—Messrs.  Bobker, Harrison.
and Barrett have a rather strange
sense ~ of values (Readour—Oct.
1972). They seem to have been
caught by the general malaise that is
creeping over many sections of
society that if you cannot make
something for a “profit™ then its
not worth bothering. They seem to
have blinded themselves with the
financial matters of the subject and
have forgotten that your magazine
is not designed with commercial
interests in mind but to offer
amateur enthusiasts a source of up-
to-date knowledge on all aspects of
electronics coupled with instructions
on how to make equipment.

You cater for amateur hobby
interests and the value of a hobby
is  beyond price if vyou are
sufficiently interested in the subject.
The price it costs to make some-
thing and learn from it is irrelevant
--provided one can actually afford
the expenditure. If one cannot
afford the price of making some-
thing then one can still get a high
degree of satisfaction out of reading
and understanding. in a very practi-
cal sense, the workings of a sophisti-
cated piece of equipment.

Digi-Cal is  the first publicly
issued inside story of the workings
of a desk calculator and as such is
a long waited for event on the
amateur front: the three correspon-
dents named above should be thank-
ful that at last someone has gone to
the trouble of designing such a
piece of equipment and is also cap-
able of explaining its workings in
a clear and straightforward manner.

Your correspondents have got the
wrong end of the stick. If they
want something cheap then they
should buy it. If they want real
value for money then they should
make an effort to scrape together
the money to do something worth-
while. Just for a moment let's con-
sider whether they have their com-
mercial facts right. Let's assume
they have bought their cheap com-
mercial instrument; something goes
wrong with it that is outside the
guarantee.  What do they do
{assuming no inside information re-
garding Digi-Cal)?

954

Technical queries cannot be dealt with on the teiephone.

Of course they have to lay out
more money to get the equipment
repaired. If they had dropped or
crushed their pocket sized instru-
ment it is quite likely that they will
have cracked the single i.c. element.
How much does this cost to
replace?—probably in the order of
£24 to £40 depending on the type.
How much would it cost if a simi-
lar thing happened to Digi-Cal?
Certainly a lot of time sorting out
the fault—but in material costs
probably not more than a few
pence!

I'm afraid 1 do not agree with
the last paragraph of your editorial.
Digi-Cal is NOT ‘“priced out™—if
anything it is absurdly cheap. An
annual subscription to P.E. costs
£2-65; the electronics, mathematical
knowledge., and logic experience
that can be gained from a series
such as this is far beyond the learn-
ing one can gain in a whole year
of university work in the same field.

My interest is in the field of digi-
tal electronics, but | know very
little about calculators. This hole
in my knowledge is now being filled.
| would like to congratulate Mr.
Coles for making such an effort
in designing a topical. useful and
educative project., and | measure
that most enthusiastic readers would
agree with me.

Michael J. Hughes,
Westerham, Kent,

Raudive voices

Sir—Mr Morton (September, '72)
would appear not to have read
“Breakthrough™ as well as he might
have. 1 quote, “Scientific tests have
shown (in a Faraday cage. for ex-
ample) that these voices originate
outside the experimenter and are
not subject to auto-suggestion or
telepathy.” Also, "They are twice
the speed of human speech and of
a peculiar rhythm which is identical
in the 72,000 examples so far ex-
amined.” Would different experi-
menters all have the same style of
modulation?

There is the possibility that the
tape irregularities themselves, when

passed through a high-gain ampli-
fier, might sound like words to any-
one who expected (however uncon-
sciously) words to be there. How-
ever it sounds unlikely, but, until
we know more, it must be an open
question.
Michael Fleming,
Solihull, Warwicks.

Michael Fleming raises three
issues: one trivial and two worth a
closer look. | will try to deal with
them in turn.

First, the ''tape irregularity’” ex-
planation, which is in fact a potliter
way of saying ‘imagination” or
even “fraud’”’. Can we doubt that
a phenomenon so seemingly pre-
posterous as the Raudive voices
would have been examined by
reputable technicians well used to
the vagaries of magnetic tape? If
we are going to accuse Raudive
of trickery then let's do so openly
—and be ready to say how it is
done—without invoking explana-
tions which don’t explain,

Secondly, the two quotations Mr
Fleming gives certainly do not deal
a deathblow to the psychic/elec-
tronic interaction hypothesis | pro-
posed. Admittedly we have little
real knowledge of the laws behind
parapsychological activity: but all
the evidence says that neither tele-
pathy nor telekinesis are electro-
magnetic radiation; do not obey the
known principles of propagation;
and cannot be blocked by any
shielding. Therefore the fact that
Raudive voices appear on record-
ings made inside a Faraday cage
is quite irrefevant to the present
argument.

I will not try to answer the point
about the “identical peculiar
rhythm’" of the recordings because
I believe little sense can be said
without more facts to go on. But |
would point out that brains are not
so dissimilar in some of their
manifestations as Mr Fleming
suggests; for example the alpha
rhythms in most normal brains are
too alike for it to be possible to
distinguish between them by these
traces alone; and one of the impor-
tant things about psychical re-
search is that its evidence suggests
all minds are linked ‘‘under the
surface” in a way we don't under-
stand. Therefore it's not too sur-
prising if all brains react with elec-
tronic circuitry in much the same
way: or at least seem to with our
relatively crude equipment. In any
case, if Raudive is to be believed,
the voices are quite distinctive in
pitch and timbre. This is not to
say that because the voices are
recognised, they may therefore be
taken to be those of dead people:
| hate to think of any of my dead
relatives being forced to utter the
kind of imbecilities we have
immortalised in “Breakthrough”.
We do know from research into
mediums and their activities that
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MAINS MOTOR
Precision made—as used in
record decks and tape recor-
ders—ideal also for extractor
fan, blower, heaters, etc. New
and perfect. 8nip at 85p,
Postage 20p for firet one then
10p tor each one ordered.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way
3 pole, 3 way—d4 pole, 3 way—-2
pole, 4 way—3 pole, 4 way—2 pole
6 way—1 pole, 12 way. All at 20p
each, £1-80 for ten, yvour assortment.

SPARTAN Portable
RADIO

£1-99 Only. Six tranwistor
mediun: wave pocket loud-
speaker radio. Loud and with
good tonc will make
wonderful Christinas
present. Buy while stocks
last. Full money back
guarantee.Renitone med.
wave only, 7 transistors
£1.-95.

ELECTRIC CLOCK WITH 20aMP

SWITCH
These units are as fitted
to many top quality

covkers to control the
oven. The clock is mains
driven and frequency
controlled so it is ex.
tremely accurate. The
two small dials enable
awitch on and off times to be accurately set—also
on the left is another tinie or alarm—this may be
set In minutes up to 1 hour. At the end of the
period a bell will sound, Offered at only a fraction
of the regular price—2£2.50, less than the value of
the clock alone— post and ins. 15p.

WATERPROOF HEATING
ELEMENT
26 yards length 70W.
temperature control.

Self-regulating
80p post free.

7'\\ RESETTABLE FUSE

1 How long does it take you to renew a

fuse? Time yoursell when next one

blows. Then reckoning your time at

£)1 per hour see how quickly our

resettable fuse (auto circuit breaker)

will pay for itself. Price only 21 each or

211 per dozen, specity 5, 10 or 15 amp—simply
fit in place of swcitch.

FLUORESCENT CONTROL KIT
Each kit comprises seven itetns—Choke, 2 tube
ends, starter, holder and 2 table clips, with
wiring instructions. Suitable for normal fluorescent
tubes or the new “‘Grolux'’ tubes for fish tanks
and indoor plants. Chokes are super-silent, mostly
resin filled. Kit A—15-20 w. £1. Kit B—30-40 w.
21, Kit C--80 w. £1.20. Kit E—65 w. £1.20.
Kit F for 8ft. 125 w. tube £1.75. Kit MF1 is for
6in., 9in. and 12in. miniature tubes 21, Kit MF2
for 21in. 13 w. miniature tube £1. Postage on
Kits A and B 23p for one or two kits then 23p
for each two kits ordered. Kits C, D and E 23p
on first kit then 18p for each kit ordered. Kit
F 33p then 23p for each kit ordered. Kit MF1 18p
on firet kit then 15p on each two kita ordered.

DOOR INTERCOM
Know who ia calling and apeak
to them without leaving bed.
or  chair. OQutfit comprisea
microphone  with  call  push
button, connectora and master
intercom. S8imply plugs to-
gether. Originally sold at £10,
Special snip price £3-50 plus
20p postage.

SOLDER GUN

A must for every buay man, gives
almost instant heat also illumi-
nated job. 100 watt £2.28
plus post and inw. 20p, BIG JOB
250 watt model £4-75 plus post
and ins. 40p.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and ampiitiers.
Adjustable output 6v., 9v., 12 volts for up to
660mA (class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PP6,
PP7, PP9 and others. Kit eomprises: mains
transformer rectifier, sinoothing and load resistor
condenrers and instructions. Real snip at only
83p, plua 20p postage.

MULLARD AUDIO AMPLIFIERS. All in module
form, each ready built complete with heat sinks
and connection tags, data supplied.

Model 1153 500m watt power vutput 76p.

Model 1172 750m watt power output 85p.

Model EP9000 4 watt power output £1.45p.

109 discount if 10 or inore ordered.

Practical Electronics

MULLARD
4.4
STEREO AMPLIFIER

We dernonstrate these daily and almost always a sale results; it really is a
cracking amplifier. Only Mullard with their know how couid hgve madde it
possible at this Jow price. SPEC:—Mains operated. 4 watts music or speec_h
per channel. Double wired power supply eliminates cross talk. Hanlnomv:
distortion less than 2. ¥Frequency respouse 30hz-16Khz. 1nput suitable
for pick-up tuner or microphone. 6 month guarantee. Only £0-85p + 30p
postage and insurance.

COMPUTER TAPE
-2,4001t of the Best Magnetic Tape money can buy — users claim
guod results with Video and sound. lin. wide £1-00 pius 33p post
and insurance, with cassette. {in. wide £1.00 plus 30p pust and
insurance with cassette, § in. wide 85p plus 25p post and insurance
with cassette, Spare spools and cassettes— lin. 75p. iin. 78p
each plus 20p post and insurance.

TANGENTIAL HEATER UNIT

This heater unit ix the very latest type, most
efticient, and quiet running. 1s as fitted in Hoover
and blower heaters costing £13 and more. We have
a few only. Comprises motor, jmpeller, 2kW
element and 1kW element allowing switching 1,
2 and 3kW and with thermal safety cut-ont. Can
be fitted into any mietal line case or cabinet. Oniy
need control switch. £3-50, 3k W. Model as above
except 2 kilowatts £2:50. Don’t miss this, Control
switch 36p. P. & P. 40p.

HONEYWELL PROGRAMMER
This i» a drum type timing device, the
drumn being catibrated in equal divisions
for switch setting purposes with trips
which are infinitely adjustable for poxition.
They are alvo arranged to allow 2 opera-
tions per switch per rotation. There are 15
vhangeover micro switches each of 10 amp 8 ~.{’
type operated by the trips thus 15 chicuity may ¥ ~

be changed per revolution. Drive motor s maijus

operated 5 revs per min. Some of the many usex of .
thistimer are Machi ‘ontrol, Boiler firing, Dispensing and Vending machines
Display lighting animaled and signs, Signalting, ete. Price from makery pro-
bably over £10 each. Special snip price £5-75 plus 23p post and insurance. Don’t
miss this terrific bargain.

THIS MONTH’S SNIP —0mr ————
-
N

TIMAC 24 hour 15 amp Clock 8witch. Self-contained unit for tlex
connection to the mains, Clock switches 2 onjfoffa per 24 hours.
Operates a 15 amyp switch. All neatly made up in an ivary

moulded case with outlet socket, The only snag is that the
(( ontlet socket is the continental type. Plugs for these can be
3 brought in this country alternatively you could fit a connector

strip in place of the outlet socket. Overallsize of this unit is
approx. 47 x 23" 3* and the clock has a clear perspex covel which is
easily removable for reprogramming. [deal for blanket vontroller, ete.
Price £2-75 each.

THYRISTOR LIGHT DIMMER

For any lamp up to 1kw. Mounted on switch plate to tit
in place of standard switch. Virtnally no radio interference.
Price £2-85. plus 20p post and insurance.

DIGITAL COUNTER TIMER
Very stable and reliable ¢ al con-
%! trolled circuit. Capable of work in excess
of 15 Mi{z. Constiuction simplitied by
use of 13 integrated circnits. Complete
kit with case £38-50 or construction data
and price list 50p,

MULLARD AUDIO AMPLIFIER MODULE
Uses 4 transistors, and has an output of 750mW into
R ohms wspeakers. Input suitable for crystal nae. or
pick-up. 9V battery operated. Size 2in long X 131in wide
X lin high. SPECIAL SX1P PRICE 80p each. 10 for £5-40.
100 for £50.

3 STAGE PERMEABILITY TUNER

Made originally for Radiomobile car radios. This is a medinm

wave tuner with a frequency coverage 16ke-325ke. Aerial, RIF and

vseillator xections (long wave c¢oil available) small size, only

e & 17, Can be uged with our 1F module and AT impdule

inter cannection components to make a complete
irenit supplied, Price 85p less 10, for 10,

2 2
and a few
compact receiver.

IMMERSION HEATERS BY REMPLO
Standard fitting for domestic water tanks, =
made by the famons Remploy Company.
Complete  with  sealing  washers  suitable
240 volts A.C. Depth into tank 117,
kw. £2 plus 40p each post and insuranee.

13 AMP TWIN GANG SOCKETS
Offered at less than wholesale price your oppor-
tunity to replace those dangervus adaptors
brown bakelite flush mounting—standard fitting.
Unswitched 20p each, separately switched 30p
each. Heparately switched and with neon onfoff
indieators 46p each. Less 102, ten or more + 20p
postage if order under £5.

POCKET CIRCUIT TESTER

Test continuity of any low

wirlng, car electrics. Tests g
polarity of diodes and rec-

tifiers.  Also ideal size for

(circuit aupplied). 30p or 2 for

50p post paid.

AMPLIFIER IN CASE WITH
Marketed by British Relay under the name
Luxistor. Thixia in a very neat looking cabinet and
i ideal around the home or in the workshop for
Size approx. 9}" x 61" x 34" deep. Input is via
a matching transformer and volume control and
amplifier may be powered by an internal 9v
R-A eliptical 67 x 3} 10,000 gauss. The amplifier
proper is a Newniarket model ref. P.C.4. Price
23-50 each, 10 for £81.50, Post and insurance 20p.

resistance  circuit, house
conversion to signal injector &
SPEAKER
trouble shooting or for testing out a quick lash up.
battery or an external 110v source. Speaker is an
BAKELITE INSTRUMENT
2 CASE

Hize approx. 61" x 31" x 2"
deep with brass inserts in four
carners and bakelite panel. This
is a very strong case suitable to
house instruments and special rigs,
Price 45p each.

TELEPHONES
Complete as illustrated. Save
yvour legs, time and temper,
simply by putting in some
telephones. Ex-G.P,0., not
new—but guaranteed in good
condition and serviceable.
Supplied with diagram and
instructions showing how to
connect. Price 75p each +50p
post or 2 for £2 post paid.
Also available wseparately, dials and handeets
50p each + 20p post.

ete.

ROCKER SWITCH

13 amp self-fixing into an cblong hole,
size approximately 1 x 1 8p each,
10 for 54p.

SLIDE SWITCHES

8lide Switch. 2-pole changeover panel
mounting by two 6B.A, screws. Bize
approx. lin. x §in. rated 250V lamp,
8p each, 10 for Bdp. 100 tor £5-10. 500
for 224, Ditto as above but for printed
circuit 5p each. 10 for 48p. 100 for 24-25.
Sub Miniatare 8lide Switch, DPDT 19mm
(1in. approx.), between fixing centres. 18p each or
10 for £1-08,

EDUCATIONAL KITS —all
pictorial instructions

with

THIS BALANCE
KIT FREE
Eagleeducational
kits, Japanese
made these are
excellent  value
for money. We
do not expect
to be able to
repeat this offer once stocks are sold. Brief des-
cription of each kit is given below and with 3 kits
or more we give FREE an accurate 11 piece
balance kit. Price of kits 40p each post paid.
Special price for ali 8 kits #3 with free balance kit.
KA2 Lens Kit. Eleven parts, including candle,
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend as they pass
through different lenses.

KA3 Water Pump Kit. Thirteen parts. Top of
pump is transparent so that operating parts may
be observed. 8mall parts are brightly coloured to
be seen easily while working. Three types of
pump may be made: Lift pump. Force Pump and
Force Pump with reservoir and nozzle.

KA4 Burner Kit. Eleven parta. Transparent covers
allow the operation of buzzer to be seen. Illustrates
and teaches how electromagnetism with an
automatic awitch results in an operating buzzer.
KA@ 2-Pole Motor Kit. Twenty-four parta
including enaniel wire, armature and pole piece,
ete. Motor operates from 1} volt battery, Illua-
trates anud teaches how electro-magnetism vperates
a motor.

8P Change over spring return 2501 1 amp 10p,
KA7 Electro-Magnet Kit. Fifteen parta, includes
compass. Makes two electro-magnets, one with
one layer of wire and one with aeveral layers of
wire. Picks up tacks, nails and any small parts
showing how magnetism works.

KAS8 Current and Resistance Kit. Twenty-nine
parts, including bench and light buth. Conduct
interesting and educational projects to learn the
application of “OHMH LAW" and see the differ-
ence in current and resistance with different
types and lengths of wire.

KA9 Bell Kit. Eight parts, including bell and push
button switch. Build a coniplete electric bell and
see how the hammer iv triggered to make the
bell ring.

KA10 Morse Key trigger and bell kit. 25 part kit
easy to construct, simple to operate.

Where postage is not stated then orders
over £3 are post free. Below £5 add 20p.

Semi-condictors add p post. Over £1 post
free. S.A.E. with enquiries please.

November 1972

J. BULL (ELECTRIGAL) LTD.

(Dept. P.E.) 7 Park Street, Croydon CRO 1YD

Callers to 102/3 Tamworth Road, Croydon.
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YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK
BEDFORD

RESISTORS
W Iskra high stability carbon film—very low noue—upl.u construction.
iW Mullard CR25 carbon film—very small body size 75 x 2:5mm.
% ELECTROSIL TRS

Power Values Price
watts Tolerance Range available 1-99 100 +
¥ Sy 470-22MQ €24 Ip 0-8p
¥ 10% 3IMa-IoMQ €2 ip 0-8p
I 2:/, 10a-1M0 E24 35 3p
10% g~ 390 E12 ip 0-8p
+ 5% 470-1MQ El2 tp 0-8p
4 1095 1n-100 El2 5.5p

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0-001uF, O'OOISuF 0-0022uF, 0-0033uF, 0-0047uF, 24p.
0-015uF, 0-022uF, 0033
0-33uF, 11p. 047uF,
160V: 0-01uF, 0-015:F, 00
0:22uF, Sp. 0-33uF, 6p. 04

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting:

!ip. 0-1uF, 4p. 0-15uF, 022uF Sp. 0-33uF, 63p. 0-47uF, Bip. 0-68uF, I1p, 1:0uF, 13p,
1-5uF, 20p. 2-2uF, 24p.

C.W.O. PLEASE,
PLEASE ADD

POST AND PACKING
10p TO ORDERS UNDER (1.

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

0-0068.F, 0-01uF,
F,'3p. 0-047uF, 0-068uF, O |uF, 4p. O-I5uF, 6p. 0-22uF, Tip.

# 0-033uF, 0-047uF, 0-068uF, !; 0 11:F 34p. 0-15uF 44p.
uF, 7ip. 0-68uF, llp. 1-0uF, 1

0-01uF, 0-015uF, 0:022uF, 3p. 0-03IuF, 0-047uF, 0-068uF,

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK

05 watt 5% Iskra resistors 5 off each value 470 to IMQ.
E12 pack 328 resistors £2-40. £24 pack 650 resistors £4-70.

POTENTIOMETERS

Carbon track 5k} to 2MQ, log or linear (log W, lin {W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Lin 100, 250, 500Q and decades to 5MQ.
g (0 matrix).

Sub-rmmnure 0 tW, Sp each. Miniature 0-25W, 6p each.

Horizontal or vertical P.C.

TRANSISTORS

ACI07 15p | BCIOB |°p | BFYSI 22p | OCP71 40p | 2N370) I2p
ACI26 12p | BCI09 10p  BFYS2 22p ORPI2 50p = 2N3704 (3p
ACI27 12p | BCl47 |op BSY 56 32p | 2N2369 I6p | 2N3705 12p
ACI28 12p | BCI48 1dp | OC26 45p | 2N2646 60p | 2N3706 {lp
ACI3] 12p | BCI49 13p | OC28 45p | 2N2926R 9p | 2N3707 12p
ACI32 12p | BCIS7 13p | OC35 45p | 2N29260 9p | 2N3708 |0p
ADI40 50p | BCISB I3p | OC42 12p | 2N2926V 9p | 2IN3709 IIp
ADIS! 33p | BCIS9 1)p | OC44 12p | IN2926G 2N3710 11p
ADI62 36p | BDI3l 75p  OC45 12p lop | 2N3711 lip
AFI14 20p | BDI32 75p | OC70 12p | 2N3054 SBp | 2N4062 12p
Afll 2 erie B ocni i | anjoss o | 210215
AFII7 20p | BFI94 15p | OC72 12p | IN34a ZTX500 16p
AFII8 38p BFI95 1Sp | OCBI 12p p | ZTX503 l6p
BCI07 10p | BFYS0 22p | OC82D 12p | IN3702 13p | 40362 58p
ZENER DIODES NEAR I,C.'s (D.I.L) DIL Socket 14

400mW 5% 3-3V to 30V, I5p. ;09 S0p 741, S0p and 16 pin. 16p

S0p 748, 50

DIODES

RECTIFIER SIGNAL

BYI127 1250V 1A 12p OABS Tp
BZVIO 800V 6A P QA%0 S5p
8zyI3 200V 6A 20p A9l Sp
IN400! S50V IA Tp OA202 Tp
IN4004 400V 1A 8p IN4148 S5p
IN4007 1000V 1A 12p All4 8p

BRUSHED ALUMINIUM PANELS
12in x 6in=125%p; 12in x 24in = |0p; %in x 2in = 7p.

SLIDER POTENTIOMETERS

B86mm x 9mm x 16mm, length of track 59mm
SINGLE 10kQ, 25kQ, 50kQ, 100kQ, log or lin
DUAL GANG 10k2 + t0kQ, etc, log or lin
Knob for above 12p
FRONT PANEL

20 gauge panel 12in < 4in with slots cut for use with slider pots.
Grey or matt black finish, complete with fixings for 4 pots.

MYLAR FILM CAPACITORS 100V
0-001uF, 0-002uF, 0-005uF, 0-0luF, 0-02uF,
2¢p. 0-04uF, 0-05uF, 0-068uF, O'1uF, 3ip.

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

ELECTROLYTIC CAPACITORS_MULLARD C426 SER €S
. 32/4, 64/4,

200/10, 2516, 10/16. 20/16. 40/ 16, 80/16, 125]16, 1-6/25, 6’-4/15 A
80/25, 1740, 4/40, 8/40, 16/40, 32/40, 50/40, 064/64 25764, 5164, 10/64, 20764, 32/64.

6p each.
125/4, 250/4,

MULLARD C437 SERIES

100/40, 160/25, 250/16, 400/10, 640/6-4, BOO/4, 1000/2-5, 9p. 100/64, 160/40, 250/25,
400/16, 640/10, 1250/4, 1000/6-4, 1600/2'5, |2p. 160/64, 250/40, 400/2'5, 640/16,
2000/4, 1000/10, 1600/6-4, 2500/2'5, 15p. 250/64, 400/40, 640/25, 3200/4, 1000/16,
1600710, 2500/6-4, 4000/2.5, 18p.
ELECTROLYTIC CAPACITORS Miniature unting Sp each.
(uF/V): 10/12, 50/12, 100/12, 200/12, 5/25, |0/15 15/15 IOOIIS
VEROBOARD JACK PLUGS AND SOCKETS
ol 0-15| Seandard screened 18p 2-5mm insulated 8p
24 x 3¢ 22p l6p tandard insulated 12p 3:5Smm insulated 8p
24 x5 24p 24p tereo screened 35p 3:5mm screened 13p
3’ x gf ;;P %;P tandard socket 15p %-gmm soc:e( :p
$ 13 14 tereo socket 18 ‘Smm socket
17° %2 750 S7ip = L
17 %3 100p 780 | D.I.N. PLUGS AND SOCKETS
17 x5 (plain)  — 82p | 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
17 x3% (plain) — 60p | Plug 12p. Socket 8p.
17 x24 {plain) — 42p | 4 way screened cable, 15p/metre.
11 x5 (plain) = I2p | 6 way screened cable 22p/metre.
2% x 3} (plain) — Ilp
Pin insertion tool 52p 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-50
Pkt. 50 pins 20p 20p 9V mains power supply. Same size as PP9 battery,
THERMISTORS
VAI055S ISp; VAIO066S [5p; VAIO77 15p; R53 £1-38.
COMPACT CASSETTES—IN PLASTIC LIBRARY BOX
C90 65p Cl20 8Sp.
LARGE (CAN) ELECTROLYTICS
1600uF 64V T4p 3200uF |6V 50p
2500uF T4p 4500uF 16V S0p
2500uF SOV 58p 4500uF 25V £1-68
2500uF 64V 80p 5000uF S0V £1:10
2B00uF 100V £3-00
HIGH YOLTAGE TUBULAR CAPACITORS—1,000 VOLT
0-0luF 10 0:047uF 13p 0-22ufF 20p
0-0224F llp O iuF 13p 0-47uF 22p

POLYSTYRENE CAPACITORS 180V 24%
10pF to 1,000pF E12 Series Values 4p each.

SOKSOL DE-SOLDER KIT: Here is a kit that is a must for every
service engineer and electronic project constructor. You make it up to
your own exacCting requnremems It desolders transistors, 1.C.s, those
wrap-round solder joints on switches, potentiometers, (ransformers
etc., etc. Simple to use—you just drop special braid in the supphed
chemical solution, pull out and allow to dry. When ready to use just
simply place brand on device to be desoldered, apply so!dermg iron to
braid and the rest is sheer magic as all solder is soaked up in seconds.
The kit includes 20ft. of special braid, chemical solution and full instruc-
tions, £, post I5p. Money back guarantee if dissatisfied.

Bargain component parcels includes resistors, silver mica, polystyrene
and electrolytic capacitors. Valve holders, rotary switches, transistor
panels plus a generous selection of other components. Guaranteed to be
the best mixed parcel on offer or your money back. 4 Ib. nett weight, £1,
post 40p.

Assorted computer panels contain I.C.s, thyristors, transistors, diodes,
trim pots, etc., etc. Don’t miss this bargain, 5 assorted panels, £1, post
20p.

Assorted silver mica, polystyrene and ceramic capacitors, extra good
selection, 100 for 50p, post i0p.

ELEKON ENTERPRISES
224A ST. PAUL'S ROAD, HIGHBURY CORNER
LONDON, N.i
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FERRA!

SEMICONDUCTORS ... COMPARE OUR PRICES

|

Transistors ZTX320 .. 28p BFS6I o 19p ZS5176 ilp
ZTX|07 .. 10p ZTX330 . 13p BFS96 16p ZS178 .. 34p
ZTX{08 9p ZTX331 .. 14p BFS97 2lp ZS270 . 10p
ZTX 109 10p ZTX500 10p BFS98 21p ZS271 .. l4p
ZTXI 14 20p ZTX502 15p Z5272 . 16p
ZTX300 .. I10p ZTX504 .. 239 DIODES Z5274 . 17p
ZTXgOI .. 185p ZTXS510 .. ISp ZS140 .. 22p ZS276 .. 23p
ZTX304 .. 19p ZTXS30 .. 19p ZSl4} I9p Z5278 33p
ZTX310 .. 7p ZTXS3I .. 20p ZSI142 .. 30p P.E. PIANO
X311 .. 9p ZTX550 .. 15p ZSI70 . 9p Semiconductor
ZTX312 .. 9p BFS59 .. 15p ZS171 1lp Special Oﬂer
ZTX313 .. 10p BFS60 - 19p ZS172 l4p Send S.A
ZTX314 1ip BFS6I .. 19p ZS174 15p for Price Lns(

Pastage and Packing 10p. Free above {2 S.A.E. for full list

VALENCE ELECTRONICS

134 UNION STREET, ASHTON-U-LYNE, LANCS.
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the subconscious mind is capable
of generating all kinds of personas
(synthetic personalities) to give
substance to its longings, hopes,
hatreds, etc. That these figments
should then escape into the "men-
tal ether’” and come to react with
electronic equipment | find quite

plausible, especially when sup-
ported by other experimental
evidence.

And there /s experimental evi-
dence. If any readers are ready to
jib at the notion of mere thoughts
directly affecting electronic cir-
cuitry | would direct them to the
work of Helmut Schmidt, a physi-
cist of international repute. He has
devised an apparatus on which
trained subjects can both predict
and control random events at the
sub-atomic level (the decay of
Strontium-90 nuclei) at a high level
of probability by willing alone.
There is a good summary of his
work in Arthur Koestler's ‘“The
Roots of Coincidence”. 1972.

— Peter R. Morton

Amongst the white noise

Sir—After reading Mr Peter
Moreton’s letter in the September
edition of P.E. on “Psi-Tronics”. |
wondered if your readers would
be interested in similar experiences
of my own?

I have a temperamental (!) v.h.f.
receiver which 1 use in a radiotele-
scope aerial system, and during tun-
ing up of this receiver and its
associated preamp to the required
band, it was left switched on for
long periods producing nothing but
what has become to be known as
“white noise”. The preamp being
very difficult to align, I was often
switching the signal generator off
and on, making adjustments, and
trying again. On many occasions,
during range testing of my aerial,
1 am sure 1 heard the signal
generator whilst it was switched off,
i.e. all the radio was receiving was
the usual v.h.f. spurious noise. This
happened so frequently that 1 had
to keep checking that the signal
generator was switched off, before
1 tried to properly “tune in” this
figment of my imagination!

1 put it to Mr Brown and Mr
Morton that the mind has some
mechanism  whereby it  hears
amongst the white noise what it
wants or expects to hear, and that

I’rac‘ticlal Electronics  November 1972

this explains the phenomena, since
in my case, the familiar note of my
signal generator is unmistakable,
and I certainly was fully conscious
of the fact I was hearing something
that couldn’t be there!

I must confess to being still
sceptical about such things as the
*Raudive Voices”, but when it hap-
pens to you personally, it's some-
thing quite different!

L. M. Newell,
Woodbridge, Suffolk.

Road choir!

Sir—In connection with the recent
interest shown in “Raudive voices”
I should like to give an example
of my own subjective interpretation
of white noise.

Some years ago, while riding on
the cab of a noisy long-distance
lorry I was enveloped by the sound
of the engine, the sound of other
cars on the road and the various
vibrations and rattles from parts of
the lorry, i.e. a broad band fre-
quency spectrum somewhat resemb-
ling white noise. I hummed a pop
tune to myself and to my surprise
I heard the pop song coming from
somewhere inside the cab sung, as
it seemed to me, by a choir of out-
of-tune voices. There was no radio
in the cab and it seems that the
voices were a purely subjective
interpretation of the random noise
spectrum reaching my ears. With
practice it was possible to hear the
voices “sing” any tune at will, there
being a pertod of some seconds
between conceiving a tune and
actually “hearing” it. Since that
time I have met one or two people
who have had the same experience.
The moral seems to be that if it
is possible for some people to hear
pop songs in white noise, then it
is equally possible for others to
hear voices from the dead if they so
wish.

An explanation may be as fol-
lows. When a memory comes to
mind the brain cells that corre-
spond to the sensual experience of
that memory become active. If
(when the memory is of a noise)
the ears perceive white noise simul-
taneously, then the same mechanism
that allows concentration on one
conversation when several may be
going on will come into effect, only
allowing the memory of the noise
to come into consciousness. This
memory will, however, appear to
come directly from the senses since
the white noise components corre-
sponding to the noise will be
allowed to pass by the brain's
“filters”.

It may be interesting for psy-
chologists to carry out experiments

in;this area, and perhaps with other
senses. (Is there any capacity to pro-
ject visual images when in an
environment of completely white
light for example) perhaps even end-
ing up with “White taste” and
"White smell”.

I would, of course, be interested
to hear other people’s interpreta-
tions and experiences in this area.

K. Willson, B.Sc.,
London S.W.16.

Unconvinced

Sir—I was interested to read in
the September issue that the
phenomenon of “Raudive Voices”
had cropped up again under
the general heading of Psitronics.
The hypothesis on the origin of this

phenomenon suggested by your
correspondent, Peter Morton, s
most ingenious but is open to

criticism on one simple count.
it is now generally recognised that

the operation of the brain is related

to a measurable form of electrical
activity, Thus it is reasonable to
assume that telepathic communica-
tion is, ipso facto, electrical in ori-
gin also. If this assumption is
accepted as being substantially cor-
rect it becomes increasingly difficult
to explain the positive results from
experiments into the phenomenon
which were conducted with the
recording apparatus sealed within a
Faraday Cage.

If we accept that the phenomenon
exists, and there appears to be
plenty of evidence that it does, then
it seems that we must resort to the
explanation tendered by one of Rau-
dive’s original witnesses—"that it
transcended the known laws of
Physics’. All of which leaves a wide
open field for future experimenters.

Having read  “Breakthrough”
shortly after its publication a friend
and | decided to carry out a number
of experiments to prove the exis-
tance of the phenomenon for our-
selves. My colleague in this, besides
being a highly qualified electronics
engineer, has had a genuine “feel”
for what might be termed supra-
normal phenomena all his life, and
thus felt that everything was on our
side.

We built two forms of each type
of detector described in the book
and combined these, in turn, with
six types/models of tape recorder.
In addition we tried the microphone
and radio methods of recording, but
after many hours and several miles
of tape had recorded only one
voice which could not be directly
attributable to spurious “E” propa-
gation or something similar. Our
prize voice resisted all attempts of
filtration and re-amplification to
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become intelligible so we decided to
retire unconvinced.

I too would be interested to learn
of the experiences of others in this
field.

Douglas Shaw,
Eaton Socon, Hunts.

Authoritative opinion appears to
be opposed to the view that
telepathy is a form of electromag-
netic radiation. Dr Grey Walter in
his book, “The Living Brain”
(1961) states: “it we consider the
largest rhythms of the brain as
casual radio signals, we can calcu-
late that they would fall below
noise level within a few millimetres
from the surface of the head’.

There is evidently much general
interest in this topic. Many readers
have written describing their own
experiences and experiments, but
no one has reported a success in
recording ‘‘Raudive voices’.

Retort from Australia

Sir—! read with great interest the
article Report from Australia and
I am sure that the article was
written with the best of intentions in
the world. However, the Austra-
lians in general tend to gloss over
many things, and literally hate com-
parisons when it comes down to
earth, 1.e. hard cash! This particu-
larly so in the radio field.

I go green with envy when 1
read the cost of components, tran-
sistors and integrated circuits in the
U.K. and | compare them with
those available here. For example,

take the BCI108 listed in P.E. at 10p
or 20 cents Australian, the BCI108
here i1s 45 cents and on top of that
there is up to 279 sales tax, depend-
ing on the State in which you live.
This tax is very crippling when you
come to build any of the available
projects. So my advice to any
intending migrant is to do two
things: forget most of what the
brochures from Australia House
tell you, and if you still intend to
come, take things as they are and
you’'ll make out. The second thing
is to bring out as much gear as you
possibly can.

This is a mighty big country, so
its a little unfair to classify most
radio sets as made for local station
reception. There are areas (fewer
now than they used to be) of poor
reception in the UK. Well Eng-
land from top to bottom is approx.
560 miles. Folks here often drive
this distance, and more, just to visit
friends at a weekend. It has to be
a really good quality radio set to
pull in inter-state radio stations dur-
ing the day. At night of course it's
not so bad. In the more thickly
populated areas this situation may
not arise as transmitters are closer
together, but it is certainly true
of South Australia.

1s all very well to say that Aus-
tralia is as technically advanced as
its contemporaries, but 1 have found
that when dealing with ic.'s the
manufacturers® applications notes are
so technical that they are for bof-
fins only—and 1 include all Ameri-
can manufacturers — so | am
indebted to your magazine for
Making The Most Of Logic and
subsequent articles on i.c.’s and most
important the way these articles
have been presented.

Talking of f.m. 1 bought a Ger-
man radiogram in Singapore in
1959. I arrived in this country in
1966. F.M. was, as it is now, being

talked about but I'll believe it when
| see it! 1 am told they had a few
f.m. stations in the Sydney area of
N.S.W., but they died through lack
of interest as far back as 1966.

Well, this letter was prompted for
two reasons, my personal dislike of
half truths, and the fact that I'm in
the radio field and | did migrate to
Australia. So if this does anything
to put the record straight 'I'll be
happy. A

P. Hickman.
Greenacres, South Australia.

Musician’s aumbition

Sir—As another of your younger
readers | fully agree with Neville
Powell's letter in your September
issue. It would be nice to see
designs for transistorised sound
effects apart from the more com-
mon tremolo and fuzz, etc. These
things are fairly easy for the aver-
age constructor to design whereas
more complicated effects such as
echo, reverb, and waa-waa are
harder to design and build.

It is every musician's ambition (I
am no exception!) to own a synthe-
siser, but the prices of commercially
made instruments are out of this
world! I am sure it would be pos-
sible to make a synthesiser using
cheap and easily obtained i.c.’s.

Hoping to see something of this
kind in the future issues of PraCTI-
CAL ELECTRONICS.

Andrew Copsey,
Gildersome, Nr. Leeds.

You willl The P.E. Synthesiser
will be on display at the Audio
Fair, Olympia, London, October
24-28.

All of the sound effects men-
tioned in your first paragraph have
been covered as constructional
projects in past issues of this
magazine,

communicate directly with the reader.

Any Back Numbers
Mr. E. N. Elia, P.O. Box 297,
Baghdad, Iraq.

December 1968
Mr. D. W. lones, Hefindre,
Llangefni, Anglesey.

March, April, June 1972
Mr. G. A. Herd, 4, Graig Lwyd,
Radyr, Cardiff.

October 1971
Mr. T. Svenell, Ostra Farmvigen
408, S-21441 Malmé, Sweden.

February 1969
Mr. G. Paine, 2I, Estridge Way,
Tonbridge, Kent.

\—

( BACK NUMBERS WANTED

Anyone who can supply the undermentioned are asked to

March 1966
Mr. B. L. Codd, 46, Woodrows,
Woodside, Telford, Shropshire.

April 1970
Mr. M. Dowding, 89, Beresford
Road, Lowestoft, Suffolk.

February 1971
Mr. B. Whiting, Fellands Gate,
Old Leake, Boston, Lincs.

November 1964 to March 1965,
October to December (970,
February and March 1972

Mr. P. U. Sukhadia, 1-16,
Shantinath Bhuvan, 427, Sion
Road, Matunga, C.Rly. Bombay-
19, India.

We regret that back numbers of Practical Electronics can no
We will try to publish announcements of
readers’ requirements (without a guaranteed date) free of charge.

longer be supplied.

May 1969 to March 1970

Mr. V. T. Brown, 242, Little
Wakering  Road,  Wakering,
Southend SS3'0JN.

March 1968, January 1971,
April 1971, June and July 1972
Urs Bachofner, Wulflingerstrasse
92, CH-8400 Winterthur,
Switzerland.

August 1969
Mr. M. Latter, 45, Wortley Road,
W. Croydon, Surrey.

April-May 1972
Mr. G. Slack, 87, Upham Road,
Swindon, Wiltshire.
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ATTRACTIVE

DISGOUNT

ON VERY MANY ITEMS
WHEN YOU BUY FROM US

Up to date.

TRA N S | STO RS \ng}e l"’:xe]g;r'nls' or surplus.

quality and reliability.

£
IN4148 0-%4 AF134
ING5399 0-24 AF239
2N2646 087 BCl07
2N3005 0-85 BC108
2N 3702 0-10 BC109
2N3703 . 0-10 BC148
2N3704 | 010 BC177
2N3819 . 0-25 BC184L.

0-15 BC212L.

0-15

0-88

0-42

0-48

0-77

0-90

0-30

0-45

0-45

1-60

1.79

1.20

0-26

0-50

0-68

0-42 8D4

0.40

TO3 Trntnﬁistor covern‘, -ea. p

.« e
branney | Minitron :
. DIGITAL _—
0-33 I l
o3¢ | INDICATOR o
012 TYPE 3015F Seven seg- I
0-14 ment indicator coni-
009 patible with standard —
015 logic modules and power 3
011 aupplies. Figs. 0-9 from \
014 well illuminated filament  — vy,
085 segments to give
. 077 character of nin height plus decimal point.
0-81 Power requirement 8mA from 5V d.c. per
. 085 segment. A limited number of alphabetical
. 0-27 aymbols also available. In 16 lead DL case
. 097
0-20
0-30 . .
Suitable BCD decoder driver .
g'_;g type FLLI21T et £1°36
1-86 DIL 8ocket; 16 lead 30p, No. 3015G showing
. 0-68 + or — and fig. 1 and decimal point £2.
0-06
0-83
012

0.09 PRECISION
COMPONENTS

RESISTORS 109,—5%,—2%

Values 1108 10to 99 100 up

Code Power Tolerance Range

Resistors by Rivlin, 0-1% to 0:01%. £1 to 28,
Capacitors by MFD,_ 01 uF to 22 uF, 70p to
£3:50. Prices and delivery times on request.

in ohms {see note below)
C 1/20W 59, 82-220K El2 Kl 8 I
C 1/8W 59, 47-470K E24 1 08 07 SLIDE POTENTIOMETERS
C 1/4W 109 4+7-10M E12 1 08 07
[o} 1/2W 59, 47-10M E24 148 1 09
C 1w 5% 4:7-10M El2 23 8 1-9
MO 1/2W 29 10 1M E24 4 3 2 net
WW 1w 109 0-22-39 E12 7 7 6

+1/200

WW 3w 5% I-10K  El2 7 T L3
WW 7w 5% I-10K E1? 9 4 8

Codes: C = carbon film high stability low noise
MO = metal oxide Electroail TR5 ultra low noise
WW = wire woun Plessey

Values: Robust construction, smooth i]ilem action. FLH151 (7450) 20p FLJ281 (74104) . 43p
- o P D 5 co - . In values from 4k7{} to 1M 1, linear or log. FLHI161 (7451) 20p FLJ271 (74107) .. 52p
A denoten seriess 10, 12,15, 18, 22,27, 33, 30, 47, 56, 68, 82 and tneir | g “aites pm AKTA light grev. 10p. PLI 171 (7453) 20p  FLK101 (74121) .. 48p
. E24: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 72, 9 FLHI8I (7454 0 FLI20) (74190).. 1-80
and thelr_decadee. Prices are in pence each for same ohmic value and Knobs, Hat, grip type, in black/red/green) FLY101 :.’.4;5) 20’ FLI21) (741&‘)1). 1-80
power rating, NOT mired values. {Ignore fractions of 1p on total value yellow/blue/light. grey/dark grev or white, FLJ 101 (.:.470) . 46: l"LJ‘;ﬂ (74192) 174
§ ¢ 2 .
Qlgeeistogonders) 5p each. FLIII1 (7472) . 3%p  FLI251 (74193).. 1.74

M ELECTROVALUE

Electronic Component
Specialists

SOLDER

SOLDERSTAT oiRt

As appointed distributors for well-kniown Elremco-
Wolf "‘Solderatat’ irons, we offer this nmodel HM8 in
16 or 24 watt, a.c. mains, net £ I .87

INFINITELY VARIABLE TEMPERATURE
CONTROLLED SOLDER IRON £9-20

DE-SOLDER BRAID
Per 61t length, net 50p.

NIPPIBOARDS

A useful board for circuit bullding.

Type 1A, Hingle basic pattern 2-2 1-77, 15p.
Type 2A. Two ptny. side by side, 28p.

Type Dual channel, 28p.

Type - 3 ptns. side by side, 36p.

Trpe 4AX.  Dual chanuel, 2 above 2, 44p.

Many others in stock up to 10 patterns.

PUBLICATIONS
Handbouk of Transistor Equivalents, 40p. Handbook
of Tested Transistor Circuits (H. Ness), 40p.  Radio &
Eleetronics. Colour codes & data wall chart, 15p.
Engineers Reference Handbook & Tables, 20p. (Arld 3p
for postage on each of above if bought separately.)

SIEMENS L
INTEGRATED CIRCUITS

These prices

are netl.
FLH101 (7400) 20p  FLJ121 (7473) 48p
FLH201 (7401) 20p  FLJII41 (7474) 48p
FLHI91 (7402) 20p  FLJIS1 (7475) 48p
FLH291 (7403) 20p FLJ131 (7476) 45
FLH211 (7404) 25p  FLH221 (7480) 88p
FLH271 (7405) 25p FLH231 (7482) .. 87p
FLH 381 (7408) 25p FLI241 (7483) .. 1.3%
FLH391 (7409) 25p FLH341 (7486) .. 83p
FLH111 (7410 20p FLI161 (7490) . 80p
Frhsslaly 380 ppgeer (74914) . 1-28
121 (7420) 20p TUIEN (PO
FLH 151 (7430 20p FLI17] (7492) 85p
FLH141 (7440) 24p FLJ181 {7493) 80p
FLL101 (7414) 122 FLJ231 (7494) . 118
FLH281 (7442) 118 FLJ191 (7495) .. 87p

FLH361 (7443) 1-45
FLH371 (7444) 1-45

FLJ261 (7498) .. 1.48
FLJ301 (74100) . 1-84

BAXANDALL SPEAKER

As deslgned by P. J. Raxandall and uriginally deseribed in
"Wirelesa World”". Complete kit inc. apkr.. equaliser and
apecial cabinet kit {18in x 12in x 10in) cut to size.
10 watt RMB/15 Q loading. Part cost carr. in U.K. 60p.

Net £|3'8|

8peaker unit and equaliser kit, net. Pust frec £4.81.
Pack flat cabinet assembly (all cut to shape), natural teak
finish with instructions, £9 net. Part cost carr. in U.K. 60p.

SIEMENS THYRISTORS
0-BA-400V, 58p. 600V, 70p.
3A-400V, 80p. 600V, 88p.

CARBON SKELETON PRE-SETS

Bmall high quality, type PR linear only: 1000}, 22001,
4700, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K.
470K, 1M, SM,
mounting, 5p each.

ZENER DIODES 5°, full range, E24 valuea: 400mW:
2.7V to 36V, 14p each; 1W: 63V to 82V, 27p each;
1-5W: 47V to 75V, 48p each.

Clip to tucrease 1-5W rating to 3 watts (type 260F) 4p.
MINIATURE TOGGLE SWITCHES

2A/250V. DP/DT, 48p.

MAINLINE AMPLIFIER KITS
70 watt power amp module kit, £12.60 net.
aupply kit, £6-50 net.

10MQ. Vertical or horizontal

Power

Q.E.D. HIGH QUALITY AMPLIFIER S8YSTEMS. Built
to your personal specifications. Enquiries invited. I'lease
quote PE.7.

SIEMENS CAPACITORS

POLYCARBONATE - 5% TOLERANCE

200V up to 0-1uF: 100V/0-1uF and above.

001, 0-012, 0-015, 0-018, 0-022, 0-027, 0-033, 0-047. 0-056,
4p each.

0-068, 0-082, 0-1, 0-12, 0-15, 4p each.

0-18, 0-222, 5p each.

027,033, 8p; 0-39. 7p; 047, 8p: 0-56, 10p; 0 68, 11p;
1uF, 18p.

ELECTROLYTIC CAPACITORS
(Values in g k/V)

0-47/100, 1/100, 2-2/63, 4.7/35, 10125,

100/10, 220/3, 7p each.

10/63, 22/35, 47/33, 100/18, 100/2.

470/3. 7p each.

47/50, 47,63, 100/35, 16, 8p each; 100/50 3,

10p each; 100/63, 470/25, 1000/10, 12p each; 220/63,

470/35, 1000/16, 17p each: 1000/25, 20p each; 470/63,

1000/35, 23peach; 220025, 36p each: 1000/63, 2200/35,

4700/16, 40p each.

Tantalum and other capacitors, etc.. see latest 1472

catalogue—issue No. 6.

1972 ELECTROVALUE
CATALOGUE (No. 6)

Third printing with iatest price and information delails.

Contains 96 pages plus cover. More items, more
intormation, more diagrams than ever. Post treein U.K. 10p.

L2/16, 47/10, 47725,

20/6, 220/10, 220114,

NEWMARKET LINEAR I.C.s

LIC 709C/14 dual in line, 34p. 709C/5, TO5 39p.
LIC 741C/14 dual in line, 40p. 741C/5, TOS 42p.

CARBON TRACK POTENTIOMETERS

CARBON TRACK POTENTIOMETERS, long spindles.
Double wipers.

S8INGLE GANG linear 1000 to 2-2M 3, 12p; Single
gang log, 47k 0 to 22MQQ, 12p; Dual gang linear
47kQ to M, 42p; Dual gang log, 47k to
22MQ. 42p; Log/antilog. 10k, 22k, 47k, 1M
only 42p; Dual antilog, 10k Q only, 42p. Any type with
2A D.P. mains awitch, 12p extra.

Only decades of 10, 22 and 47 available in ranges
quoted.

DUAL CONCENTRIC in any combination of P.20
values, 80p; with switch, 72p. Knobs, pair 24p.

DISCOUNTS

109 on orders £5 to £135.
15°, on orders over £15. No discouni on items marked
Net. Prices subject to alteration without notice.

POSTAGE AND PACKING

FREE, unless otherwise stated. Handling surcharge
10p on mail ordera under £2.  Qverseas orders: carr.
and insurance charged at cost. U.S.A. CUSTOMERS are
invited to contact ELECTROVALUE AMERICA, P.O.
Box 27, Swarthmore, PA 19081

ENQUIRIES FROM TRADE AND OTHER LARGE
QUANTITY BUYERS INVITED.

ROVALU

(Dept. PE 11), 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Hours: 9--5.30. Sat. 1 p.m. Tel.: Egham 3603 (STD 0784-3).
ELECTROVALUE LTD.—AK INDEPENDENT COMPANY SINCE IT$ ESTABLISHMENT IN 1965

Telex 264475

November 1972
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JAMES

COT

SALE OF SURPLUS ELECTRONIC EQUIPMENT

The following items are available for immediate delivery
at very competitive prices—

SCANNING ALARM INDICATOR

Can be used tor Aulomatic Monitoring of All Types of Test
Polnts (Up to 25)
Incorporates. Auto and Manuai Facilities
Iluminated Digital input Identification
Double Pole Gold Plated Contacts on Uni-
selectors -
Units Supplied Untested Less Indicating Mster Price £25 00
Carriage and insurance (U K only} £1 50

DOSIMETER CHARGING UNIT TYPE 200

PORTABLE INSTRUMENTS USED TO CHARGE QUARTZ FIBRE TYPE POCKET
DOSIMETER TO ZERO SUITABLE FOR USE WITH ALL
STANDARD TYPES OF QUARTZ FIBRE DOSIMETERS
HAVING A MAXIMUM OUTSIDE CHARGING END
DIAMETER OF 0 805IN. TELEPHONE TYPE A C_AND
GENERATOR, THE QUTPUT OF WHICH IS RECTIFIED
AND CHARGES UP A RESERVOIR CAPACITOR TO A MAXI-
MUM POTENTIAL OF ABOUT 300 VOLTS D C. SUPPLIED
LESS GENERATOR HANDLES PRICE £1 50. P & P 20p

SEALED RELAYS (NATO APPROVED)

GEC 4 pole c/o 24V 670 ohm. GEC 2 pois on/off 24V 870 ohm GEC 2 pols c/o
65V 5.000 ohm STC 2 pole c/o 12V 170 ohm
Price each 75p. P & P 10p

PC102 Supply voltage 220-250V ac Output vollages
21 Volts d ¢. at 330MA
21 Volts a.c

NEWMARKET TRANSISTORS

NKT351 73p NKT12329 27p aN2222 18p NKT218 23p
NKT352 2% NKT12429 27p NKT12 30p NKT221 30p
NKT406 80p NKT13329 27p NKT72 25p NKT222 18p
NKT420 £1 80 NKT 13420 21p NKT73 22p NKT223 25p
NKT450 30p NKT16229 2 NKT121 21p NKT224 22p
NKT603 22p NKT20329 29p NKT124 28p NKT227 25p
NKT613F 28p NKTBO111 85p NKT125 38p NKT237 28p
NKTE74 30p NKT80113 °8p NKT126 35p NKT238 16p
NKT677 18p NKT80125 80p NKT127 23p NKT249 29p
NKT713 27p BC107 8p NKT128 18p NKT261 19p
NKT734 24p BC108 8p NKT129 22p NKT270 18p
NKT736 0p BCY70 13p NKT135 24p NKT271 18p
NKT?773 23p BFYS1 17p NKT137 30p NKT272 15p
NKT0216 20p BSY95A 10p NKT142 48p NKT273 18p
NKT3055 23p 2NE97 13p NKT143 48p NKT274 16p
NKT6917 21p 2N706 8p NKT212 23p NKT275 21p
NKT 10339 23p 2N914 15p NKT213 23p NKT278 18p
NKT 10419 17p 2NS18 28p NKT214 21p NKT301 70p
NKT10439 25p 2N830 2p :KT?I 5 19p NKT302 85p
KT217

S8.7.C. RELAYS—BRAND NEW

NOMINAL | cOIL
CONTACT COHL RESISTANCE | PRICE
TYPE FORM VOLTAGE | (OHMS) EACH
250 ARQ | 4 CHANGEQVER 6V dc 52 £0 68

4 CHANGEOVER | 48V d ¢ 2500

CONTACT ColL SWITCHING PRICE
TYPE Fi VOLTAGE CURRENT EACH
S1L7222212 3 Pole on/otf 12V ac 10A at 440V a C £1 00

517622715 2 Pole C/O 220V ac 10A at 440V a.c £o 87

CONTACT COIL CcOIL PRICE
TYPE FORM VOLTAGE | RESISTANCE | EACH
SP13372 Single Pole C/O 6V d.c 140 ohm £0 40
SP13366 | Single Pole C/O 12vdc 350 ohm £0 40

11301D Single Pole C/O | 18V dc 875 ohm £0 40

UNISELECTOR SWITCHES
6 bank 25 way 75 coil 50V d.c operation
Mounled on Modular Type Chassis with fronl
pane! containing 20 illuminated Push Button
Switches Completely wired for operation

Price £15
P &P £055

AUTOMATIC CYCLER UNIT

This unit genarates stepping pulses (50V d.c ) at intervals of 6 puises per min
to 120 pulses per min —continuously variable Can be used for Automatic
Stepping of one or more unisslector swilches shown above Price £12 S0

P &P £045

NEWMARKET PACKAGED AUDIO AMPLIFIER
PC1 150mW Audio Ampliier Price £1 00 each. P & P €0 10
PC10 Magnetic replay head amplifier supply voltage 8V d c input impedance 150

Price £0 90 each P & P £0 10

WE HAVE A LARGE AANGE OF CAPACITORS POST & PACKING OVER L2—FREE. OVER
AND RESISTORS. PLEASE SEND A STAMPED €1 AND UNDER f2—15p. UNDER f1—10p
AND ADDRESSED FOOLSCAP ENVELOPE UNLESS SPECIFICALLY MENTIONED.
FOR YOUR CATALOGUE P. & P. UK. ONLY

JAMES SCOTT (ELECTRONIC ENGINEERING) LIMITED
CARNTYNE INDUSTRIAL ESTATE, GLASGOW G32 6AB
TEL: 041-778 4206
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COMPARE OUR PRICES

BSpeaker Bargains £2p left and right channel. Source and moni-
E.M.I. 13in x 8ln 3, 8 & 15 ohms tor, independent bass and trehle control
pllat‘l:‘t . :gg g;LvYacihmcl‘\‘atl:nel. }I;mlphune socket.
w weeter 3 ‘hilst stocks last. P. & P. £1.
twin tweeter 3-50
g:: : :’:: g: :;:m?"“‘ %gg Clru;dge;]u-ith standard fAittings
A Qo 230 | ACOS GPII/SC or GPYIINC steren
" P * compatible 1.
GB‘:?(?‘,%A(FRSOIS?,: l%‘:‘n‘i,zgl"vm 1-60 ACOS GP94 stereo ceramic 1-90
. ik 2 1Pan
8 or 15 ohin 575 A’},}(;S (‘.PQ.: stereo crysta.l - 1-88
Poutage 25p per apeaker Y AC Sanotone stereo ceraniic
2}in 8 or 64 phm P.P. lup 50 -\C()‘f-;“(?g]ﬁo‘;;"{z' mono ceystal 232
B e gi7s | ACOS GPIOT compatible crystal 78
with a 13in x 8in or 8in cut out 11,9.'1':] Sonotone ﬁ(ere'u]&‘rystul 90p
(I12in X 12in - Gin) with a Bin - ostage Ap per cartridge
3in or 8in ent out. 2-
(please apecify cut out) Multitesters 2p
Adi 35p per Cabinet for pont & packing 1,000 ohms/volts 4250
2,000 ohms/volta 22.76
Micropbone Batgains £p 10,000 ohms/volts £8-00
MIC45 ""ACOB" metal case, 50,000 ohnis/volts £10-00
.., crystal hand 05 100,000 olims/volts
CM 20 Crystal Hand 45 with transistor tester  £15:00
DX166 Dynamic 8tick 80 Postage 17p each
DX 143 Dynamic, cassette-type -
atick 100
MIC60 ""ACOS8" stick crystal 1-00 Panel Meters
CM70 PLANET stick metal, 2in gq.
switch cryatal 1-45 0-300tA, 0-1mA, 0-10mA, 0-100mA
DM 160 Dynamic uni-dir, 0-300mA, METER
ball inetal 375 £1-50 Postage 17p each
UDI180 60K /800 ohm uni-dir,
ball metal 450 TR o "
TW209 Leason dual imp ball LETD=FENT G, U NG (R
metal uni-dir 575 5in £001t ritieh made. 36p
Gultar mike 45 &
Lapel type, crystal 40 din - 9008t Aty
Postage 17p each Sin 12001t 809
aiin  900ft 4%
THIS MONTHS' SPECIAL OFFER 5iin 12001t 88p
Holid state stereo amplifier tt-200, 10 3iin 18001t 88p
watts/ channel ran.s. 8 ohm output imp. 7in 12001t 66p
Delux Walnut Cabinet, brushed alumi- 7in 1800t 80p
nium front. Mwitches for tape, tuner, 7in 24001t 95p
crystal/mag. cartridge. stereo reverse Postage 7}p each

Mai) Order Dept. E11/72,
P.0. Box 470,

L Manchester M80 4B0
ELECTRONICS =5
COMPLETE CATALOGUE

ALL OUR MERCHANDISE IS FULLY GUARANTEED

REED COILS REED SWITCHES
3, 6,9, 12, 24V Miniature 27p | Large range of many sizes, types
Small 27p | and manufacture
Standard 34p | Popular types:
E Small nfo 1C for S0p
A Minjature njo 24p each
P, & P, 7p on al| orders. B Standard c/o 40p each

|
REED PUSH BUTTON | REED RELAYS

Many versions available, popular

SWITCHES | Sypes: 3, 6, 9, 12, 24V

Momentary Action Miniature /A normally open 56p
| contact £1-00 | Smail 2/E | contact 36p
2 contacts £1-25 | 2/EE 2 contacts 44p
Illuminated | contact £1:30 | 2/EEE 3 contacts 52p
Hluminated 2 contacts  £1-55  STD 3/B change over 87p

REELS OF ENAMELLED COPPER WIRE
20 s.w.g. to 47 s,w.g. 50, 100 & 200 grams, Send for prices

C.B.M. ELECTRONIC COMPONENTS LTD.
26 Avon Trading Estate, Avonmore Road, London, W.14

P.E. ‘GEMINI’ STEREO AMPLIFIER

30 watts (R.M.S.) per Channel into 8 ohms !
Total Harmonic Distortion 0-029, !
Frequency Response (--3 dB) 20Hz-|00kHz !

This highA quality Stereo Ampliﬁe'r for the Home Constructor was
described in a series of articles in "‘Practical Electronics”, from November
|9]0 to March 1971. it is now recognised as practically the ultimate in
High Fidelity and is certainly equal to anything one can buy, no matter
what the cost, but is well within the capabilities of the ambitious con-
structor.
WE CAN NOW SUPPLY A REPRINT OF THE ARTICLES IN BOOKLET
FORM, PRICE 55p, PLUS 4p POSTAGE, WITH FREE COMPLETE
COMPONENT PRICE LIST.
For free price list only, or a complete free specification, please send a
foolscap size S A.E.

ALL PARTS AVAILABLE SEPARATELY

ELECTRO SPARES

21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE

QUALITY [ SERVICE [ VALUE
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Digital I.C.

BINARY information signal in logic i.c.s has only
two possible states: a logic level | of about 4 volts
and a logic level 0 of about O volts. Each logic circuit
produces an output logic level that is a logical function
of the input logic levels. These levels are not critical
provided that they are clearly recognised as 0 or 1. and
small changes in levels cannot accumulate to cause
loss of accuracy.
Simple logic functions are achieved by using gates
while more complex functions use specifically designed
circuits, which may include gates but not necessarily so.

TTL SERIES

Several classes of integrated circuit logic are available,
including RTL, DTL, TTL and ECL. However, now
that TTL logic is available in a variety of speeds and a
considerable range of functions, no other type need be
considered for general use in this series of articles.

The Series 74 integrated circuits available from many
sources are designed and characterised for general
purpose high speed digital applications where a high
d.c. noise margin and medium power dissipation are
important. The series includes gates, bistables, com-
plex logic functions, and many other circuits.

Four compatible TTL families are available to allow
switching speed (and hence power dissipation) to be
chosen according to the system requirements. The
largest and most widely used family is the SN7400
series which has a 10ns propagation delay per gate.
(Alternative types are made by various manufacturers
and details of equivalents were given in the P.E. 1.C.
Identichart last month.)

The 74H00 or 74S00 series can be used for minimal
propagation delay times, with the 74L00 series reserved
for low speeds. A comparison between these familes is
shown in Table 2.1.

The speed differences over the range are not a matter
of selection as the circuits differ, although the logic

Practical Electronics  November 1972

with

Integrated
circuits

BY A.FOORD

A new series designed to help the
experimenter to use [.C.s in
practical applications. The circuits
provided are not intended as
definitive designs, but rather as a
basis on which to experiment
further.

Gates

Table 2.1
Approx.
Series Power Propaga- Relative
Code Dissipation tion Delay Price
Factor
SN74L00 1mW per gate 33ns delay 1.8

SN7400 10mW per gate 10ns delay 1.0

SN74H00 23mW per gate 6ns delay 24

SN74500 19mW per gate 3ns delay 67
functions and levels are compatible. The SN74S00

series, for example, have Schottky barrier-diode clamp-
ing to achieve ultra high speeds with the best speed-
power product of any high speed logic family.

The Schottky barrier-diode clamping prevents the
transistors from going into saturation and eliminates
the effect of excess charge storage and subsequent
recovery times. These recovery times contribute
significantly to the overall propagation delays obtained
with conventional saturated TTL circuits.

GUIDELINES WHEN USING TTL

Power Supplics. Ripple and spikes should be kept to
S per cent or less and regulation should be maintained
to better than 5 per cent. Every five to ten packages
should be bypassed to r.f. with ceramic capacitors of
01 to 0-014F.

A ground planc is desirable especially in large sys-
tems, or make the earth line as wide as possible on a
printed circuit board and return both ends of long
ground wires to a common point.

Gates.  Gates should preferably be driven from a
low mmpedance source. If the source impedance is
greater than 100 ohms (for example, non TTL circuits)
then the input rise and fall times should be less than
lus to avoid instability and oscillation occurring when
the gate goes through its active region of operation.
Data pulse widths should be 30ns or more.
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The unused inputs of AND and NAND gates and unused P—— - —
presets and clears of bistables can be treated as follows: N Table 2.2: The basic logic functions

(a) They can be tied directly to -+ Vee where Vee is’ -

guaranteed to be always equal to or less than PUTS ouTPUTS
5-SV. AND NAND

{b) Connected to + Ve through a resistor of A.B

I kilohm which protects the input if the supply
exceeds 5-5V. Up to 25 unused inputs can be
connected to one resistor.

(¢) Connected to an independent supply of between

2-4 and 3-5V.
Connected in parallel with a used input of the
same gate if the maximum fan-out of the driving
output will not be exceeded. Each input presents
a full load in the logical | state to the driving
stage.

Completely unused gates can be taken to ground for AND
the lowest power dissipation, or left floating (uncon-
nected).

Unused inputs of NOR gates can be tied to the used
input of the same gate (if the maximum fan-out of the
driving gate is not required) or returned to ground.

Bistables. 1f a clock pulse is present maintain the o
preset or clear pulse until the clock goes low. Rise
and fall titnes of the clock pulse should be less than
150ns to aid noise immunity.

In general the input data of a master/slave JK bistable
should not be changed while the clock pulse is high,
but exceptions are given in manufacturers’ data sheets. NAND

OR _NOR EXCLUSIVE-OR
B A+BA+B AoB

0

1

1

1

——ocop
_O0o—=000
00O
OO
O = =0

(d

—_—

FUNCTION NAND GATE CIRCUIT

BASIC GATES

Five logic functions are summarised in Table 2.2.
Their interrelationship can be seen by comparing the

i NOR

BUFFER An integrated circuit with a higher
fan-out than usual, for driving heavy loads.

CHARGE STORAGE - Energy stored in a

transistor when it is heavily saturated. AT

OR
DTL A logic circuit using diodes for the
input coupling to a common emitter amplifier..

ECL A logic circuit consisting of an npn
current mode switch. ’

FAN-OUT The number of inputs which can
be driven by the output of a logic gate.

NOISE IMMUNITY A measure of the
ability of a logic gate to reject noise pulses.
It is the smallest 1 level output voltage minus
the minimum effective 1 level input voltage, or
the minimum effective 1 level input voltage
minus the maximum 0 level output, whichever

Fig. 2.1. Some logic functions obtained by using
only NAND gates

is the smaller. INPUTS
. -
PROPAGATION DELAY A measure of 8o

the time taken for a change in logic level to be | co
transmitted through an elemént. \

RTL A logic circuit using resistors for the
_input coupling to a common emitter amplifier.

TTL A logic circuit having all inputs con-
nected to the multiple emitters of a single,

t w' Fig. 2.2. The circuit for a 3 input NAND gate
common base connected transistor. L S '
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The NAND is obtained by inverting
while the or function is the NAND

output columns.
the AND output,

'Table 2.3: Some of the available NAND gate i.c.s |

SN7400 Quadruple 2-input NAND gates column upside down and can be obtained by inverting
SN7401 Quadruple 2-input NAND gates with open the A and B inputs.
collector output It can be seen that the AND function gives a 1 when
SN7410 Triple 3-input NAND gates both A and B are at |, and so on. The EXCLUSIVE-OR
SN7420 Dual 4-input NAND gates function has a symmetry of its own and is sometimes
SN7430 8-input NAND gate considered as a separate basic logic function.
SN7437 Quadruple 2-input NAND buffer Most of the logic functions can be achieved by using
SN7440 Dual 4-input NAND buffer only NAND or only NOR gates at the expense of speed
' i and package count, so that for experimental work it is
£ not necessary to maintain a complete stock of all
14 types. Thisis shown in Fig. 2.1.

N N0 N N 1 n

NAND GATES

The internal circuit for a three-input TTL NaND gate
is shown in Fig. 2.2. TRI is a multiple emitter
transistor. If one or more emitters are grounded the
transistor is forward biased, the collector is at a low
potential, and TR2 is turned off. This allows TR3 to
turn off and TR4 to conduct, resulting in a logic |
output level.

If, however, all inputs arc high the base-collector
‘ junction of TR! will conduct, forward biasing TR2.
\ This turns TR4 off and TR3 on, giving a logic 0 at the
‘ output.

Sh3h L

SNT400N

O O O o }
oL
o o
{ { :

. -0

Fig. 2.3. Static tests on a 2 input NAND gate
4L l lﬂf
|$4 [}

Eq

[ G

The standard TTL gate has a 10ns propagation delay
time, a fan-out of about 10 and a noise immunity of at
least 1V, making it suitable for most applications.
Table 2.3 lists some of the common NAND gates avail-
able.

The SN7400 is a quadruple two-input positive NAND
gate, package details and parameters are shown in
Table 2.4. Although the logic functions can be worked
out from the circuit in this case, for more complex
packages the corresponding truth table would have
v) to be used.

o

U

T EXPERIMENT TO VERIFY THE NAND
U FUNCTION

For experimental work it is convenient to wire
several dual-in-line type i.c. holders to pins on a patch
board or experimental wiring board; six holders would
be enough for many applications and facilitates replac-
ing i.c. packages for other purposes.

The circuit in Fig. 2.3 could be made up to confirm
the truth table, the meter indicating go or no-go
conditions (or 1 and 0).

L=

.t
0]

&

Fig. 2.4. An EXCLUSIVE-OR
with NAND gates. V. = + 5V
Table 2.4:

Package details and parameters for the SN7400N

+Vcc 4B 4A 4Y 3B 3A 3V
N A n [ Q0

-
IEe

bo

circuit realised

EXPERIMENT TO VERIFY THE
EXCLUSIVE-OR FUNCTION

The circuit is shown in Fig. 2.4. This function
gives an output when A and B are not equal. If one
input is inverted the overall function will give an output
when A and B are equal. Both arrangements are

NAND FUNCTION Y =48

AMERICAN
SYMBOL

i

Propagation delay time to logical 0 level 7ns typical
Propagatlon delay time to |OgICa| 1 level 11ns typical
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853939 similar to the upstairs-downstairs light switching
T u 1 g o e g SYMBOL found in many homes where a lamp can be switched
1A Yy 24 2 v e on or off from either of two places.
"C:“-E ';5"“5 FOR SN7400N Although in this case an ExcLUsIVE-OR package is
(i I available (the SN7486) the circuit shows how a simple
Supply Voltage V.. 5V 0-25V logic function can be obtained using NAND gates when a
Ransoutiicomleachioutplig LN suitable package is not to hand.
Logical 1 input voltage required 2V min. Thi icle h d ith .
Logical 0 input voltage reguired 0-8V max. ' is article has concluded with two experiments
Logical 1 output voltage 3.3V typical illustrating the static characteristics of the NaAND gates.
Logical 0 output voltage 0-4V max. Future articles will deal with further applications of the

TTL logic families.
Next month: Basic operational amplifiers
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THE MIDLAND

NATIONAL

AMATEUR RADIO
&

ELECTRONICS EXHIBITION
AT THE

GRANBY HALLS, LEICESTER

OCTOBER
26th to 28th, 1972

SPONSORED BY _
THE AMATEUR RADIO RETAILERS’ ASSOCIATION

COME AND SEE THE LATEST DEVELOPMENTS IN
RADIO COMMUNICATIONS AND ELECTRONICS

WORLD-WIDE CONTACTS FROM THE EXHIBITION
LARGE CAR PARKS |
EASY ACCESS FROM M1 MOTORWAY
ADMISSION 20p

THIS INCLUDES A CHANCE TO WIN A PIECE OF THE
BEST IN RADIO EQUIPMENT

OPENING TIMES:

THURSDAY 26th and FRIDAY 27th — 12 noon to 9 p.m.
SATURDAY 28th — 10 a.m. to 7 p.m.
OVERSEAS VISITORS FROM PARIS
FRANKFURT, AMSTERDAM AND BRUSSELS
PLEASE CONTACT:
MIDAWAY LTD., 40a HILLSIDE, CASTLE DONNINGTON, nr. DERBY,

FOR INFORMATION REGARDING INCLUSIVE AIR CHARTER
FLIGHTS TO AND FROM THE SHOW
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand

4-SPEED RECORD PLAYER BARGAIKS
Mains models. All brand new in maker’'s packing.
LATEST BS.R. 0109/0120 4-8PEED AUTOCHANGER,
With latest mono compatible cartridge £8-97, Carr. 50p.
With stereo cartridge £7-97. Carr. 50p
LATEST GARRARD MODELS. 8. A E. for Latest Prices!

new
throughout. 5 sllicon
transistors plus 2
power output tranaja-
tors in push-pull. Full
wave rectification.
Qutput approx. 13W
r.m.s. into & ohm.
Frequency  response
12Hz—30KHz + 3db.
Fully integrated pre-
amplifier stage with
separate Volume, Bass boust aud Treble eut controls.
Suitable for 8-15 ohui speakers. Input for ceramic or
crystal cartridge. Bensitivity approx. 40mV for full
output. Hupplied ready built 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.

PRICE £10-50 *.5"
DE LUXE STEREO AMPLIFIER

A.c. mains
200-240 volts,
Using heavy
duty fully
isolated
nains trans-
former with

full wave
rectification
giving ade-

quate smoothing
with negligible hum.

Valve line up:—2x
ECL86 Triode Pentodes.
1- EZ80 as rectifier. 'Two dual potentioincters are

provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate ‘balance’’ control fitted
at the rear of the chassis. luput sensitivity is approxi-
mately 300m/v for full peak output of 4 watte per channel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to he used with negligible distortion.
Supplied complete with knobs, chassis size 11in. w x 4in. x.
Overall height including valves 5in. Ready built and
tested to a high standard. Price ‘8.92_ P. & P. 45p.

NEW! POWER SUPPLY UNIT

200/240V A.C. input. Four switehed fully sinoothed D.C.
outputs giving 6V and 7}V and 9V and 2V at 1 amp
continuous (1} amnp interittent).

Fitted insulated output terminals and pilot lamp mdlcntor
Hammer finish metal case, overall size 6” - 34" 23",
Buitable for Transistor Radios, Tape
Amplifiers, ete., ete. Ready built and tested.

PRICE £4:50 "2

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For TO3, complete with mica's and bushes. Size 2]in X
3in approx. 25p pair. P. & P. 5p.

Recunlera

HIGH GRADE COPPER LAMINATE BOARDS
8in x 6in X &in. FIVE for 80p. P. & P.13p.

LIMITED NUMBER! COILED SPRING BACK TELE-
PHONE CABLE. Closed approx. 10”7, extends to 36”.
4 core or 6 core. 25p each. P. & P. 5p. 5 or more post free.

SPECIAL OFFER! MAINS TRANSFORMER. 200/240V
A.C. input. 35V at 1§ amp A.C. output. Overall size
2}" x 217 . 37 approx. Suitable for drop through or
vertical mounting. ?5p. P. & P. 30p.
BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
\Glving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-3-10-15-20-23-30-35-40-60V  half
wave at 1 amp or 10-0-10, 0, 30-0-30V, at 2 amps

full wave. 8ize 3inL - 34inW x 3inD. Price £1-75.
P. & P. 30p.
MAINS TRANSFORMER. For transistor power supplies.

Pri. 200/240V. Sec. 9-0~9 at 500mA. 70p. P. & P. 13p.
Pr?. 200/240V. Sec. 12-0-12 at 1 amp. 88p. P. & P. 13p.
Pri. 200/240V". Sec. 10-0-10 at 2 amp. £1-38, P. & P. 30p,

GENERAL PURPQOSE 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 respouse 15Hz-25KHz.
Gain 26dB. Solid encapsulation size 1} x1% <{in.
Brand new — complete with instructions. DPrice
88p. P. & P. 13p.

HANDBOOK OF TRANSISTOR
EQUIVALENTS and SUBSTITUTES
A must for servicemen and home con-
structors. Including many 1000’s of British,
U.S.A., European and Japanese transistors.
ONLY 40p. Post 5p.

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge *’Colorcoat”
plastic coated steel. Resonance free. Designed to take
Garrard 1023, 2000, 2025TC, 2500, 3000, 3500, 5100,
8P25 II and IH, BL65B. AT60, ete.. or B.S.R, C109,
C129, A21, ete. Choice of black leatherette or teak grain
finish. Size 124in x 14}in X 3}in high (approx. 7lin
high, including rigid rmoked acrylic cover). Price£5 50
P.& P. 60p. *

LATEST ACOS GP91/18C Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Unlversal mounting bracket.
£1-50. P. & P, 8p
SONOTONE 9TAHC COMPATIBLE STEREQ CARTRIDGE
T/0 utylnu Dianond Stereo LP and Sapphire 78. ONLY
£2-80. : P. 10p. Also available fitted with twin
Dmmoml T/O ntyl\ls for Stereo LP. 3. P. & P. 10p

T RONETTE T/O Stereo compltihle cnruidu for
EP/LP/Stereo/78. £1-83. P, & P. 10
LATEST RONETTE T/O Mono compldhle Cartridge for
EP/LP/78 mono or stereo reconls on mono eqnipment.
£1-50. P.& P.10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output tranaformer matched for 3 ohm
apeaker.8ize 7Tin. w. - 3. - 6 h. Ready built and tested.
PRICE 2375, P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE £4-88. P. & P. 50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK 11
Uncut motor board size 143 - 12in., clearance 2in. below,
6}ip. above. Will take above amplifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P20). Size18x i3 x8in. PRICE 2476, P. & P, 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vymnair front. Sjze 16}In high
x 104in wide~ 53" deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter unite and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price £8:40 c.... o5

CABINET AVAILABLE SEPARATELY
£24'50. Carr. 60p.
Also available in 8 ohm with EMI 13in X 8in. bass
apeaker with parasitic tweeter. 28-50. Carr. 65p.

LOUDSPEAKER BARGAINS

bin 3 ohn) £1-05, P. & P.15p.7 x 4in 3ochm £1-15, P. & P.
20p. 10 x 6in 3 or 15 ohm 21-90, P. & P. 30p. E.M.I
8% bin 3 ohm with high flux niagnet £1-82, P. & P. 20p.
E.M.I. 13} x 8in with high flux ceramic magnet 3, 8§,
or 15 ohm £3-20. P. & P. 20p. EM.L. 13x8in, 3 or
8 or 15 ohm with two inbuilt tweetera and crossover net-
work 24-20, P. & P. 30p. EM.I. 13” <8” twin cone
(parastatic tweeter) & ohm 2225, P. & P. 30p.

BRAND NEW. 12in 15w H/D Speakers, 3 or 15 chm,
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £6-75,
Guoitar models: 25w £68-75. 35w 28-50. P. & P. 38p each.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN COKE
LOUDSPEAKERS. With large
ceramic magnet aml plasticised
cone surround,

23.75. P. & P.25p.

12in “RA’’ TWIK CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 15 ohin, 22-20, P. & P. 30p.
35 ohm SPEAKERS 3°. ONLY 63p. P. & P. 13p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113in x 14Jtin x 1%in deep. Weight 190z
Power handling 20W r.m.a. (40W peak). Impedance
8 ohmn only. Response 40Hz-20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc.. and used with
or without baffle. Send S.A.E. for full details. Only
25-75 each. P. & P. 23p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Usually £1-75 yd., our price 75p vd.
length. P. & P. 16p (min. 1 yd.). 8.A.E. for sunples.

Hi-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffe. Wired and fitted with standard stereo }in jack
plug. Frequency remponss  30-15,000Hz. Matching
impedance 8-16 ohriva, Eagily eonverted for mono. PRICE
2295, P.& P. 15p.

HIGH IMPEDANCE CRYBTAL STICK MIKES.
PRICE £1-05.P. & P. 8

CENTRE ZERO MINIATURE MOVING COIL METER.
100uA for balance or tuning. Approx. size lin 1in
#in, Limited number 75p. P. & P 10p.

OUR

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CON-
STRUCTION

A really firsteclass Hi-Fi Stereo Amplifier Kit. Usecs
14 transistors including Silicon Transistors in the first
five stages on each channel reaulting in even lower noise
level with improved sensitivity. Integrated pre-amp
with Base, Treble and two Volunic Controls. Suitable for
use with Ceratnic or Crystal cartridges. (Very simple
to modify to suit magnetic cartridge—instructions
included). Output stage for any speakers from 6 to 15
ohme, Compact design, all parts supplied including
drilled metal work, high quality ready drilled flbre
glass printed circuit board, mmart brushed amnodised
aluniiniuin front panel with matching knobs, wire, solder,
nuts, bolts—no extras to buy. Simple step by step
instructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.nu.e. per channel into 5 ohms. Frequency responee +4- 3dB
12-30,000Hz. Hensitivity better than 80V into IMQ.
Full power bandwidth + 3dB 12-15,000Hz. Bass boost
approx. to - 12dB. Treble cut approx. to —16dB.
Negative feedback 18dB over main amp. Power require-
menta 35V at 1-0 amp. Overall size— 12" wide 8" deep
» 23" high.
Fully detailed 7-page construction manual and parts list
{ree with kit or send 18p pluas large H.4.E.
PRICES AMPLIFIER KIT, 21050 P. & . 15p.
(Magnetic input comiponents 30p extra)
POWER PACK KIT, 28 P.& P.30p.
CABINET, 23 P.& P 30p.
(Post Free if all units purchased at same time). Full after
sales service. Also available ready built and tested,
£20-50. Post Free.
Note: The above amplifier is suitable for feeding two
mono sources info inpuis (e.g. mike, radio, twin record
decks, ete.) and will then provide mizing and fading
Jaeilities for medium powered Hi-Fi Discothegue use, etc.

3-VALVE AUDIQ
AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7{in w. - 4in. d. <
4%in. h. Incorporates ECCB83,
ELS84, E280 valves. Heavy
duty, double wound mains
transforiner and output trans-
- former matched for 3 ohm
epeaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback iine. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and teated for only 24-75, P. & P. 35p.

HSL “FOUR’ AMPLIFIER KIT. S8imilar in appearance to
HAS34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. £3-88, P. & P. 40p.

HARVERSON’S SUPER MONO AMPLIFIER

A super guality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohma. Cutput approx 35 watts. Volume
and tone controls. Chassia size only 7in. wide - 3in.deep v
6in. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good

quality output travsformer,
QUR ROCK BOTTOM £275 P.&P.
BARGAIN PRICE 35p
10/14 WATT Hi-FI AMPLIFIER KiT
A stylishly finished
monaural amplifier
with ao output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
apeech, with neghi-
gible hum. Beparate
inputs for mike and
gram allow records

and announcements
to follow each other

R ®
Fully shrouded section wound output tiansformer to
match 3-130 speaker and 2 independent volume controls,

and separate base and treble controls are provided giving
good lift and cut. Valve line-up 2 EL#4s. ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 18p (Free with
parts). All parts sold separately. ONLY £7-97. P. & P. 55p.

Open 9-5.30 Monday
fo Saturday
Early closing Wed. 1 p.m.

A few minutes from South 1 imbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 3985 Qlﬁmb APPLY TO U.K. ONLY.
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)
E NOTE: P, & P. CHARGES

. ON OVERBEAS ORDERS
CHABGED EXTRA.
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Super IC.12

Having introduced Integrated Circwits to hi-fi
constructors with the {C.10, the first tme an IC 90d8 (1,000,000.000 times) after feedback.

-~ Active

worat

.

fumbit

Al 1Vt
B e
Jnee NE

“ Unit

(A.F.U.)

The value of an efficient filtering system cannot be over emphasized in
these days of very high quality reproduction since there are so often
occasions where its use can mean the difference between comfortable and
uncomfortable listening. On the low pass side the Sinclair A.F.U. will
effectively reduce hiss from radio or tape, cut out heterodyne whistles on
A.M. reception, greatly reduce record surface noise and other imperfec-
tions ; on the high-pass side it will cut out motor rumble and other spurious
low frequency intrusion. The unit is for use between pre-amp (including
tape pre-amps) and power amplifiers, and operates in two sections, both
stereo. The cut-off frequencies are continuously variable, and since at-
tenuation in the rejection band is rapid (12dB/octave) there is less loss of
the wanted signal than has previously been possible. Amplitude and phase
distortion are negligible. The A.F.U. is as easy to mount as the stereo 60
pre-amp/control unit which it matches in styling, along with the Stereo
FM Tuner.

Integrated circuit
high fidelity amplifier

sistor circuit contained within a 16 lead DIL
package, and the finned heat sink is sufficient for
all requirements. The Super 1C,12 is compatible
with Project 60 modules which would be used
with the Z.50 and Z.30 amplifiers. Complete with
free manual and printed circuit board

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
watts peak). 6—852. Frequency Response: 5Hz
10 100KHz+ 1d8. Total Harmonic Distortion:
Less than 1%. (Typical 0-1%) at all output
powers and frequencies in the audio band (28V).
Load Impedance: 3 to 15 ohms. Input Im-
pedance: 250 Kohms nominal. Power Gain:

" Filter

Project 605

had ever been made available for such purposes.
we have followed it with an even more efficient
version, the Super IC.12, a most exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an
astonistungly good high fidelity ampifier for use
with pick-up, F.M. radio or small P.A. set up, etc
The free 40 page manua! supplied, details many
other applications which this remarkable IC.
make possible. It is the equivalent of a 22 tran-

Supply Voltage: 6 to 28V. Quiescent cur-
rent: 8mA at 28V. Size: 22x45x 28mm in-
cluding pins and heat sink

Manual available separately 15p post free,

With FREE printed circuit
board and 40 page manual

£298 Post free

Built and tested

post free

£5.98

SPECIFICATIONS

The A.F.U. employs two Sallen and Key type
active filter stages, one rumble (high pass)
and one scratch (low pass). The two stages
use complementary transistors to mirmise
distortion

Supply voltage: 15 to 35 volts. Current
3mA maximum

Gain at 1kHz: Fiiters fiat 0 98 (—0 2 dB)
HF cut off: (—3dB) vanable from 28 kHz
10 5 kHz at 12 dB/octave.

LF cut off: {(—3dB) vanable from 25Hz to
100Hz at12dB/octave.

Distartion: at 1kHz (35 volt supply)
0.02% atrated output.

The easy way
to buy and
build

Project 60

Project 805 is one pack containing: one PZ5
two Z30's. one Stereo 60 and one Masterlink
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modutes.
Thus all soldering and hunting for the odd part is
ehiminated. You will be able to add further Project
60 modules as they become availabie adapted to
the Project 605 method of connecting

Complete Project 605 pack with
comprehensive manual, post free £ 2 9 g 9 5
Everything you need to assemble a superb 30

watt high fidelity stereo amplifier without having
to saider.

=irci=ir
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Z2.30 & Z2.50 power amplifiers

The Z.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur-
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (8Q)
and all lower outputs. Whether you use Z 30 or Z 50 amplifiers in your Project 60 system will depend
on personal preference. but they are the same size and are intended for use principally with other units
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may
be usedin afar wider range of applications.

SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).— Power Outputs:
Z.30 15 watts R M.S.into 8 ohms using 35 volts : 20 watts R.M.S. into 3 ohms using 30 volts.

Z.50 40 watts R.M.S nto 3 ohms using 40 voits 30 watts R.M S into 8 ohms using 50 volts.

Frequency response: 30 to 300.000Hz~ 1dB. Distortion: 0 02% into 8 ohms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 8Q). For speakers from 3 to 15
ohms impedance Size:14x80x57mm

Budt, tested and guaranteed with circuits and instructions manual Z.30 £4.48 2z.50 £5.48

Stereo 60 Pre-amp/control unit

Designed specifically for use on Project 80 systems. the Stereo 60 1s equally suitabte for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly
easy to mount.

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. pu. 3mV- correct to R.JA.A. curve
+1dB 2010 25.000 Hz Ceramic pu —up to 3mV Aux — up to 3mV. Output: 2560mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+12 to --12dB at 10KHz " BASS
+12t0—12dB at 100Hz Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm.

£9.98
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Built, tested and guaranteed.

Project 60 Stereo F.M. Tuner

The phase lock loop principle was used for receiving signals from space craft because of 1ts vastly
improved signal 1o noise ratio Now. Sinclair have applied the principle to an F.M. tuner with fan-
tastically good results. Other advanced features include varicap diode tuning, printed circuit coils, an
1.C.in the specially designed stero decoder and switchable squelch circuit for silent tuning between
stations  In terms of high fidelty this tuner has a lower level of distortion than any other tuner we
know. Stereo broadcasts are received automaticaily, a panel indicator lighting up as the stereo signal
is tuned 1n. This tuner can also be used to advantage with most other high fidelity systems.
SPECIFICATIONS—Number of transistors: 16 plus 2010 I.C Tuning range:87 510 108MHz. Sensitivity:
7uV for lock-in over fuil deviation Squelch level: Typically 20uV Signal to noise ratio: >65dB. Audio
frequency response: 10Hz — 15KHz ( + 1dB). Total harmonic distortion: 0.15% for 30% modulation.
Stereo decoder operating level: 2nV. Cross talk: 40dB. Qutput voltage: 2 x 150mV R M S maximum
Operating voltage: 25-30VDC Indicators: Sterec on, tuning Size:93x 40x 207mm.

£25

Built and tested. Post free.

Power Supply Units

Designed specifically for use with the Project 60
system of your choice. Use PZ.5 for normal Z.30
assemblies and PZ2.6 or PZ.8 where a stabilised supply
is essential.

Typical Project 60 applications

P2.5 30 volts unstabiised £4.98
PZ.8 35 volts stabilised  £7.98
P2Z.8 45 volts stabilised
(/ess mans transformer)
PZ.8 marns transformer

£7.98
£6.98

System The Units touse together with Units cost
Simple battery Z.30 Crystal P.U., 12V battery £4.48
record player volume control. etc. Guara ntee
Mains powered record Z2.30,P2.5 Crystalorceramic PU.  £9.45 I, within 3 months of purchasing any product direct from
player volume control. etc Sinclair Radiomics Ltd., you are dissatished with 1t your
i . money wili be refunded at once. Many Sinclair appointed

12W. BRMS continuous 2x2.30s, Stereo  Crystal. ceramicormag. £23.90 Stockists also offer this same guarantee in co-operation with
sinewave stereo amp for  60;PZ.5 P U..F.M. Tuner, etc Sinclair Radionics Ltd.

d T R : Each Project 60 module 1s tested before leaving our factory
EREERE el and 1s guaranteed to work perfectly Should any defect anse
25W. RMS continuous 2x2.30s, Stereo  High quality ceramicor ~ £26.90 'C”h;fg':‘ao' ;1053 me‘gg‘msri'ev;c‘f”'t;‘i!vagcee;r;d”\;v'!htg:tdaav;:
B R . y m
sine wave stereo amp. 60;PZ.6 _I"'nagne_}lc P% Fl'(M' of purchase. Outside this period of guarantee a small charge
using low efficiency (high uner, Tape Deck. etc. {typically £1.00) will be made No charge is made for
performance) speakers postage by surface mail Air Maid 1s charged at cost
80W. (3 ohms) RMS 2 x2.50s, Stereo Asabove £34.88
continuous sine wave de 60; PZ.8, mains
luxe stereo amplifier. (6OW. transformer SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ
RMS into 8 ohms)

- - Please send
Indoor P.A. Z.50, PZ.8, mains Mic, guitar, speakers, £19.43 Tenciose cashjcheaus/money order.
transformer etc, controls
Name

F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added asrequired. o
sirncl=ir— —
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Nnow vou can CATCH SHOALS OF BIG FISH

with new electronic miracle

PRirst time marketed in England, this exciting electronic instrument the '"Decoytroni
one responsible for starting the electronic fish-lure rage in the U.8.A. just recently.

special introduetory £2 50

offer
is the
Uses

ingenions double-action method of attracting all kinds of fish from handreds and hundreds of

feet away . . . raltwater or freshwater.

not all .

for hindreds of feet around, at a frequency fiah are unable to revist.
flickering glimmer for the soft phosphorescence glow given oft by Plankton . . .
All you do is switch on, lower into the water (it's completely water
nutes—then start reeling ‘emin.
Self-contained batteries last ages— cost pence.
inchwling special easy as a.b.c.directions onty £2.50+4 2

delicacy of most fish!
resistant) allow aronnd 51
reel 'em in fast enovugh.

BUILD 5 RADIO AND
ELECTRONIC PROJECTS
oncy £2°45

Amazing Radio Con-
struction set! Become
a radio expert for

£2-45. A complete
Homie Radio
Conrse. No ex-
perience needed.
Parts including
simple instructions  for
design. idstrated

step-by-step plans, all transistors,
loudspeaker, personal phone, knobs, screws,
ete., all you need. Presentation box 45p
extra as illus. (if required) (parts available
separately) no soldering necessary.  Send
£2.45 + 20p p & p.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON

CUT8 OUT NOISE

POLLUTI1

B00THES YOUR
NERVES! Don't
underestimate the

uges of this fantastic
new design—the
RELAXATRON is
hasically a pink noise

generator. Besides

being able to mask out ONLY
extraneous unwanted .
sounds, it has other £2 75

very interesting properties. For iustaice,
many people find a rainstorm mysteriously
relaxing, a large part of this feeling of well-
being can be directly traced to the sound of
falling raindrops! —a well known type of
pink noise. IF YOU WORK IN NOISY
OR DISTRACTING SURROUNDINGS,

IF  YOU HAVE TROUBLE CON-
CENTRATING, IF YOU FEEL TENSED,
UNABLE TO RELAX—then build this

fantastic Relaxatron. Once nsed you will
never want to be without it—TAKE IT
ANYWHERE. Uses standard PP3 hatteries
(cnrrent used so mmall that battery life is
almost  shelf-life). CAN BE  EASILY
BUILT BY ANYONE OVER 12 YEARS
AGE wsing our unique, step-by-step,

illustrated  plans. , No  soldering
neceasary. All parts mclmllng case, a pair
of crystal phones. Components, nuts,
screws, wire, ete., no soldering.
£2.75 + 2 P. & P. (Parts

available

onvy £2°75

This unearthly, eeri

‘Theremin,

Theremin arn
like

a magician.

from its musical valie,
gatherings of frierds, ete.,
of pleasure to young atd old.

soldering necessary.
applied for),
available separately.)

LI

MIHI onvy £4°50

leave it

automatically again in a few seconds.
get bored!
glades.
battery la,u(w ages,
No solderi

g necessary.

tuy bird not supplied). ONLY £4-50 +

SXAMINE

968

music is almost al
known electronic device measuring only a few inches
All you have to do is aw
type will do) and place the There
proceed to wave your hands miyste
The wnoxt fantastic
proditced, and with a little practice people can learn to play all the well known tunes,
its small size allows

where it attracts tremendons interest.
1 Uses standard PP3 battery whi
cireuit, though fairly advanced is simple to build with our

Actually whistles and warbles like o real live Canarvy’
faithfully reproduces the Canary’s magniticent song.
whistting down scale for sone seconds,
delightful warble, then several seconds later shutting off for a
People linten to the delightful son all day and never
Relax, an the sweetest nerve-southing bindsong take:
Provides countless hours of joy to young and okt alike.
Eaxily built in an hour or vo with special pictor
All parts including terminal board (Pat. applied fon), transformers,
foudspeaker, transistors, nuts, screws, wire, ete.,
op P& Pl
AT HOME

CONCORD ELECTRONICS LTD.

Why this device is so fantastically successful i+
because it actually imitates the sound of wet insectz milling abowut the surface.
waves spread out hundreds of feet in all directions.
won't sound llke much to yon—to all the fish in the area it's their dinner bell!

These sound
Althongh this peculiar sonic frequeney
But that’s

.. electroluminescence nean tubes cunningly flicker intermitiently, pevetrating the area

The fish mistake this
a favourite

We'll bet yon won't be able to
Kit of all parts
op Pog P (Parts available separately.)

ELECTRONIC ORGAN

I ONLY
£3-25
confuse
ordinary
electric organs that
simply  blow  air
over mouth-organ  lype
reeds, ele.  Fully tran-
sistorised. SELF-CONTAINED LOUD-
SPEAKER. Fijteen separate keys span two
es—play the ** Vellow Rosge of Teras™,
ent Night'', play **.tuld Lang Syne*,
You have the thrill and excitement
of building it together with the pleasure of
playing a real, live, portable electronic
organ. NO PREVIOUS KNOWLEDGE OF
ELECTRONICS NEEDED. No o aollering
necessary, simple as ABC to make. Anyone
orer nine years can build it easily in one
short evening following the fully illustrated.
slep-by-step. simple  inxtructions. ONLY
25 + U5p p & p for kit, including case,
nuts, screws, simple instructions, ete. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
fnish with an exciting gift for someance.

INGENIOUS ELECTRONIC
SLEEPINDUCER

ONLY

£3-25

Can’t sleep at
nights ? Do
you wake up in the night and can’t get off to
sleep again? Would you like to be gently
soothed off to satisfying sleep every night?
Then build this ingenious electronic sleep
inducer. Tt even stops by itself so you
don't have to worry about it being on all
night! The lowdspeaker produces soothing
audio-frequency soutida, continuously
repeated-—but as time goes on the sound
gradually become less and less—until they
eventually cease altogether, the effect it hax
on people is amazingly very similar to
hypuosis. A vontrol is provided for adjnst-
ing the length of times, ete., all transistor,
can be built by anyone over 12 years of age
in about twe hours, No knowledge of
electronies or radio needed. Extremely
simple, easy-to-follow, step-by-step, fully
illustrated instructions included. No solder-
ing neceesary. Works off standard batteri
extremely economical. 8ize only x 4‘m

Don't
with

8

X 1jin—take it anywhere. Kit includes
case, nuts, wire, wucrews, etc. SEND
£3-25 + 2Wp P. & (Parts  available
separately.)

amazng MAGIC MUSIC BOX

> - make electronic music waving your hands ahout

Sveryone's heard the weird, wonderful, but
beautiful music used in Science Fiction Filins,
Horrer Fitms, ete. also on Radio & Television,
vayr produced by a little
. called a
ch on your radio (ahinost any
) clode by, Switch on the
rionsly in the ai
sonnds are then
Apart
it to be nsed to best advantage at parties,
Provides hanrs and hours
b lasts ages.  The 3 Transistor
torial step-by-step plans.  No

musical

Easily built in an hour or so wang our special ferminal hoard (Pat.
All parts including nuts, bolts, vase, ete,,

ONLY £2.75 + 25p P & P, (Parts

77y, NGENIOUS ELECTRONIC SINGING & WARBLING CANARY !

\mazing ciienitry
Juxt switeh onand
nddenly breaking imto a
i ar twa only to start

you to leaty woods aml
tandard self-contained
step-by-step plans.

plus cage (whach titx under cage— cage and
(Partx arailable separately.)
FOR 7 DAYS

terminal board (Pat.

YOUR MONEY
(PEll), 8 Westbourne Grove, London, W.2.

The amatzing

T amaze SOUND OPERATED FLASH

Take flash pictures at the exact instant of the bursting of a balloon,
A champagne cork leaving the bottle. The xplit second a hannner
strikes a tight bulb.  The mind boggles al the pusibilities of the ** Photo-
tron'’ . the only limit is your imagination. Now that inexpensive
ONLY £4 .50 flash guns are on the market in guantitr, it has mnade possible, with
the help of electronics the production of a wide variety of exciting photography effects, once
strictly limited to the professionals. The duration of an electronically produced flaxh ir
P‘(lr(’ln?lv brief and nonnally measured in Milliseconds,  Now, prov iding the eamera shutter
s left vpen in a dark or sobdned light, it i« the timing of the tlash that determines what is
imprinted on the Alm—not necessarily anvthing done by the camera. As electronic flash
guns are fired by making a switched connection then 1t beconex obvious that one of the latest
Silicon Cuntrolled Relay's can be used. 1 we make this 8.C.R. u]wmlv by sound (with
variable sensitivity control for seftflond sounds) sonme real “way ont” |.hntngmph\ effects
van be captured forever on film.  Easily built in a couple of hours or su, the * Phototron™ ix
fully =olid state, uses self cuntained Pr3 battery. No soldering necessary using our speciat
applied for). All parts including special pictorial step-hy-step plans,
(ranslstorn nnurophune..‘i(‘ R.. polentiometers, switches, test lamp, case, nots, screws, ete.,
ete., £4 50 + 23p P. & P. Made up must be worth af leaxt £10. (Part< available

FIND BURIED TREASURE !

Eavesdrop on the exciting world
Transistorised Treasure Logator

of Aircraft Communications—
This fully portable transis-

V.H.F. AIRCRAFT BAND
torised metal locator detects

PoToTRON

CONVERTER onLy £2-85

Listen in to AIRLINES, and tracks dowi buried metal
Royes LRSS, O objects it ~ignal  exact
PLANES. Kavesdrop on raciting Jocation  with loud  audible
cross talk between pilots. ground sound (1o phones  used)—
approach control, airport tower. e £ ear .
Hear for_yourself the disciplined e R e
voices hiding tenseness on talk s e FIKDS
downx. Be with thenc when they GOLD. SILVER. COINS
have to take nerve ripping ecisions in JEWELLERY ARCHAEO-
emiergencies—Tune into the international LOGICAL PIE‘CES £TC. ETC
distress  frequeney. Covers the aircraft Eetremely ”,:”l-“-,,,'_ ",”i
frequency  band including  HEATHROW ¢ Y ;

sianal preseuce of certiin

GATWICK, LUTON, RINGWAY. PREST- wbivcts buried several

WICK, ETC. ETC. CLEAR AS A BELL. Thi«

q A = f fret  below  ground!
fantastic fully transistorired instrment can .:-r“ k':.‘" ,hz: of
b Sl by e orer i wnde 1 QN Ly

N O A N AN - . rronics equired.
Hlustrated  <imple  instenctions  take von  £.2 °88 Grmites. et

Can be built with
vake on one short evening by anybody from
wine years of age upteards, with the clear,
easy-to-follow, stepeby -step, folly illustrated
fnstinetions  nses staudand PR3 battery.
Nu soldering necessary. Kit inchudes nuls,
serews, wire, ete. ONLY £2-85 + 25p p & p.
(Mectional hamdle as illusxtrated 95p extra.)
Parts available separately.  Made up looks
waorth £15!

SH(]RTWAVE TRANSISTOR
-7 RADIO

onwy £2°75

Anyone from 9 years

step-by-step. Uses stanclard PP3 batter

All you do ig extend rod aerial, place close
to any ordinary mwedinm wave radio (even
tiny portables) NO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY £2-85 + 20p
p & p for kit including cage, nuts, seiens,
wire, ote. ete. {Parts available separately.)

TREASURE LOCATOR
MODULE

ONLY
£4-50

FULLY TRAN-

TOR MODULE.

Uses PP3 battery . up can follow the
and 'phones.  Patitinacase, step-by-step,  casy
screw a handle on and YOU HAVE ABC, fully  illus-

L
Sxtremely

PORTABLE TREASURE

SASILY WORTH trated in~(rm iony. No
AS

soldering necessa 76 stations

ABOUT £20!

sengitive — penelrates through earth, sand, logseesd on 1ol .wlml mo30 mina—
rock, water, ete-- BASILY  LOCATES Russia, Africa. USA, Switzerland, etc.
COINS, GOLD, SILVER, JEWELLERY, Eyperience thrifls of  world  wide  news,
HISTORICAL RELICS, BURIED PIPES,  uort, e, ete.  Eavesdrop on unususl

ETC.  Ro sensitive it will detect certain
objects buried RSEVERAL FEET BELOW i % 431 x 1 lin. Only £2:75 + 20p b & p.
GROUND! GIVES CLEAR SIGNAL ON it jucludes cabinet, serews, in<truetions,
ONE COIN, £4-50 + 30p wcarr. for Kit. ete, (Parts avmlable sepavately.)

(High quality Danish Stethoscope head- N
phones £2:75 extra if Yequired.)

UNIQUE RADIO FOR BEDROOM OR
OFFICE hiseeterisnyis='s<risr ONLY £1-70

Tuneitcyour fay ourite progranunes or the news, ot <spotts in the Ottier
or in your bedroom, U ses sensitive, germanum diode originably

broadcasts. | we~ ’I’3 hattery.  Size only

evolved from Wartime radar. Never buy a battery. Never use
electricity . Névet rep]au Covers ail mediont wavew,  Clear
beautiful tone, Suze 4fin X 2in X Lhn o beantifnl case. ONLY

SEVEN CONNECTIONS AND IT'S WORKING. Nu soldening necessarv. CAN BE BUILT
ALMOST BLINDFOLD IN UNDER 15 MINUTES ! Lieal for absolute beginmer from X years of
dilt‘ up“.mh. SPECIAL PRICE TO CLEAR STOCKS OF COMPONENTS, ONLY £1-70 + 20p

& P for all panrsinelnding beautifinl case.  Germanium senid-corductar, tuning condensor,
|n r"()lldl phone, wire, mits, screws, SIMPLE AS ABC INSTRUCTIONS (Parts available
separately).

““READ PEOPLE’S MINDS”—TEST THEIR NERVES—BEAT THEM
AT CARDS, ETC. WITH THIS ASTONISHING

ELECTRONIC BRAIN BOX only £2-87

With thix " Brain-box™ you will be able to perform mind-bogyling
feats. THE MIND READIKG DEVICE will inake people swear you
hase “telepathic” powers. THE AMAZING CARD TRICK ¢ N1T
completely n iies amd batles from one to <y people.  Fou
correctly “yuess’ the ton cards cach person has selecied at random from
a pack they themselves shugled. THE ELECTRONICS NERVES
TESTER puts yourfriends toavery hively test. 1t gives out farland fish cignals (the winnet
1% the person with lowest number of fal <ignalsy.  Can be adjusted from the weakest to strorqest
peesos.  THE ELECTRONIC MAZE testx the mental ability of the player hecanse at nses
pryehology with an eleetronic twist toit. Yan can change the maze pathwaysin secoruls to
mevent the o becaming tea stale after lots of use.  Completely safe and foolproof,
Size 18in X 1av.). Yan can play abl these games and more besides after
building the * Brain-boa™. No soldering, vou get pictonal, easy as ABU step-hy-step <imple
instructions. ONLY £2-87 + 33p P x P, for all parts inchinding chassix, switches, ~tylos,
<ignalling Lights, wire, nuts, screwms, ete.  Tses standard battery.  Presentation busy 43y
extra as itlox, if reqd, (PARTS AVAILABLE SEPARATELY) FULL OPERATING DIREC-
TIONS WITH EACH OF THE PROJECTS.

REFUNDED IN FULL {F NOT l00v,

DELIGHTEN.

(Callers welcome. 9 a.m1.-5.30 p.n).
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Have funwith
electronics...

riies| Radionic ]
Construction
Kits

NO SOLDERING
BATTERY OPERATED

Build your own radio receiver and many exciting

experiments with the unique printed circuit board

and mounted components. Easy to build, | ~Please send me literature
no soldering, battery operated, plus a fully illustrated on Radionic radio and electronics
nstruction manual giving precise directions for each construction kits.
experiment. ldeally suitable for both the experimenter NAME

and beginner
.. - ADDRESS._ o
Radionic Products Limited S5

St Lawrence House, Broad Street, Bristol BS1 2HF - = —=
Tel 0272 25351

Amember of the ESL BRISTOL Group of Companies - - - n - . -

SAME DAY SERVICE
VALVES NEW! TESTED!  GUARANTEED!

SETS 1RO, 185, 1T4, 384, 3V4, DAF91, DFS], DKS1, DL92, DLY4.
8et of 4 for £1-12. DAF98, DF96, DK 96, DLY6. 4 for £1.55.

1R6 -28,30C17 76| EBS1 -10  EM80 .38

PCF806 -B6 U320 88 |

186 -82(30C18  .58| EBC33 .40 | EM81 .38 | PCI'805 -88 U801 -80
1T4 -18|30Fs -84 EBC41 .54 | EM84  -32 | PCL82 .30 | UABC80 .32
384 -26(30FL1 .85|EBC81 .30 | EM87 .50 | PCL83 .57 UAF42 .50
3V4 -47(30FL12 -89 EBCY0 22 | EY5!L 38 | PCL84 -84 | UBC4l 45

UG -§1|30FL14 -88| EBK80 .32 | EY86 +29 | PCL8, .38 | UBK80 -34
6V4G +85130L1 ‘29| EBF83 -39 ‘ EY87 -29 | PCL86 .38 | U

6Y3GT -34|30L15 .70 EBF8Y .28 | EZ40 -43 | PCL88 -8 | UCCB4 -32

524G «35(30L17 .87|ECCBl -17 ‘ EZ41 -43 | PCLR0O -89 | UCC85 35

6/30L2 -54|30P4 -85{ ECC82  -20 | E280 -22  PCLH0OS 38 UCFBO .32

GALS -11[30P12 -89 ECC83 .35 | EZ81 -23 | PENA4 .77 | UCH42 .58

6AMS  -13[{30P15 .85|ECC85 -34 | EZY0 -25 | PEN36C -70 | UCHS] .32

- y GZ30 34 | PFL200 .52 | UCL82 .32

GZ32 -40 | PL36 -49 | UCL83 .56

2 KT41 -77 | PL81 ] d

SBA6 20| 35L6GT -45(ECH35 .55 | KT61 -55 | PL81A 47 | UF8y -30

3 o 4 o -78 | PL82 -31 | UL41 -53

6BJ6 -41(35Z4GT -28|ECH81 -20 | LN319 -63 | PL83 -33 | UL84 -30

8BW7 .52 |50CD6G -88 ECHB3 .40 | LN329 .72 | PLB4 +30 | UM84 22

GF23  88|AC/YP2 37|EcTs0 38| N384 | bross o |Uyar o

6F23 P EC N7 . L5304 . ' 85 . . N .

6k 53 Bids 85 ECLS? 31 P61 40 PYBe 33| VP4B 77 All components to build this outstanding phase
q i . . PAL o X25 o = . | A o R a D

E;%“g ig §$};§*~' §§ oL §§ gé‘g?;"“ b ?%é; §§ },E’J ‘_33 , lock easily aligned tuner as described in April/
a d EF41 -8 ! . PY33 . ransistors / A i

e min i BEE R R o waed aloand an optiond

68L7 - g . EF85 B 397 - PYS82 -2 127 -

68N7GT -30| DF91 -18 EI-‘BZ -30 PC‘J60 -29‘PY83 28 [ AD140  -37 chassis an soh woo 5|eeYe n r,eady. tO

6V6G 28| DF96  -36|£1'8S .26 | PCC84 29 | PY8S .38 | AF115 .20 assemble form. S.A.E. for details and itemised

6v6GT -28|DH77 -20|EF91 .13 | PCC8S 23 | PYS0O .34 | AF116 -20 ; .
6X4  -28|DKS2 -33|EF92 .27 | PCOBK .38 PYSOL .34 | AFII7 .20 prices. Complete kit £33-90.
6X5GT -28|DK91 -28|EF98 .65 | PCCBS 45| R14 30| AFI25 .17
10P13 -53|DK92 -50|KF183 28| pCCIge .48 | K20 70| AF127 .17

12AT7 -17|DK9  -45/EF184 -31 | pocgos 70| U296 73 OC2h 26

12AG7 -20|DL35 .40 EH90 -34 CFSO‘ U6 <70 | OC44 12

12AX7 -22|DLS2 -28/EL33 55| T 28| yy; 73| 0Ces 12 soonplo ELE TRONI I IT
19BG6G -80(DL84  -47 L34 .45 | PCF82 .33 | yyo 20| 0C71 12

20F2 67,DL9G 38 gLy .54 | PCKON 48| U2 Gl 0CT2 P

23LOGT 1| DY8; a4 FL8¢ 23 PCKBo0 58| y78 24| OGS 12 Complete kit with comprehensive construction
2BLEGT -19DY8T 24 o (o0 | poFs0l 28 vion g8 jocel 18

25U4GT -57|DYB02  -33 i U193 42| OCBID - i ;

oot T ol PAnteo 35 ELos .33 | PCFs02 40 | ho3 42/ 0C8ID A2 and fault finding data. £11. Post paid. Data 10p.

30C16  58|FAF42 50/ EL5o0 .82 | PCF805 58 U301 .38 | oCeuD 12 itemised prices, S.A.E. please.

READERS RADIO *" *®

8 TORQUAY GARDEMS, REDBRIDGE, ILFORD
ESSEX Tel. 01-550 7441 AMCEL, MAIL ORDER, 160 DRAKE ST.,

Minimum post/packing on | valve 7p, on each additional valve

(3p per valve extra) ROCHDALE Tel. 0706-46234

Any parcel insured against damage in transit 3p extra.
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TECHNOLOGY

Werv/ A FAST EASY
WAY TO LEARN BASIG
RADIO & ELEGTRONIGS

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 essential technical “know-how’—like reading circuits,
assembling standard components, experimenting, building—quickly and
without effort, 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!

A l4-year-old could understand
and benefit from this Course—but
it teaches the real thing. The
easy to understand, practical
projects—({rom 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.

Specialist 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 about
TECHNATRON and B.LLE.T.s

... 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 touse.  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,
SO you c&n 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

full range of courses.

Dept. B12, ALDERMASTON COURT, READING RG7 4PF

Accredited by the Council for the Acereditation of Correspondence Colleges,

POST THIS COUPON FOR FREE BOOK
| B12

AME
(BLOCK CAPITALW)

ADDRESS.

SUBJECT OF INTEREST . .

r

-------------_--J

970

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE

1-24 99 1-85 25-99
MOTOROLA Pt AR
We can now offer & vast range of | gN7416 0-45 0-40 SN7496 O .77
Motorola IC's at industrial distributor gyun o.go o.zg BN7497 o.% 2.25
prices. 8N7420 020 0-18 S8N74100 1-64 1-44
Examples #p Data Sheets 8N7421 0-22 0-20 BN74104 1-52 1.88
MC724P 0-66 8N7422 0-48 0-42 8N74105 1.58 1.33
MC790P 1 20-12) 8N7423 0.40 0-41 SN74107 0-48 0-38
MOIS0SL 270 extra SN74256 0-48 0-42 S8N74109 1.08 0-98
8N7426 “g gﬁg sggulo 0-80 g-;g
8N 7427 .42 8N74111 1.57 1.
FAIRCH“‘EB (Rﬂ'o) n l24 | 8N7428  0-50 0-41 SN74118 1.00 078
L90o 10 3_7 o |8N7430 014 012 8N74ll9 1.92 1.68
L9923 4 H 35, | BN7432  0-42 0-38 SN74120 1.06 0-03
Data shest 1815 » P | 8N7433 071 0-62 8N74121 0-43 0-38
. SN7437 8-52 “g SNNI‘Z‘; 8~5§ g-gz
9N7438 0-52 0-45 SN74123 0-90 0
) SN74do 080 018 AN7AI4l 0.00 0.80
o _gp | BN7440 »18  8N741 - 0
WHEET ipu 1,:'“ 300 | sN74d1aN SN74145 0-90 0-80
L702A TOS 280 270 - 075 072 8N74150 1.19 1.08
L703C TO5 077 072 BN7442 079 0-83 8N74151 1.10 0-92
L703C TOB 0-68 0.57 8N7443 1.04 0-88 8N74153 1.18 1.00
L708C TO5 088 0-88 8N7444 1.04 0.88 B8N74154 1-89 176
L708C DIL 088 0-81 8N74d5 1.85 1.70 8N74155 155 1-85
L710C TOs 047 048 8N7446 1.00 0.0 8N74158 1.80 1.1
L710C DIL 045 0-40 BN7447 1-30 1-20 8N74157 1-30 1-18
L711C  TOS 049  0-44 9N7448 104 0.92 8N74158 1.80 1.16
L7110 DIL 045 0-40 SN7449 Piice to be 8N74160 1.80 1.70
L7168 TOS 187 175 announced 8N74161 2.60 250
L123C TO5 075 018 8N7450 0-20 0-18 SN74182 2.60 250
L7398 1.95 gl 8N7451 0-20 0:18 SN74163 8.52 3-08
L741C  TO5 040 0-88 8N7452 0-20 0-18 SN74164 2.26 1-04
L741C DIL 038 0.88 8N7453 0-20 018 8N74165 228 1-70
LM741ICNDIL 070  0-65 gg;:gg 8'58 00-{3 SN74166 4.25 8.78
K . -20 018 SN74167
B KD & 8N7470 0-80 0-26 14.08 1238
8N7472 0-80 0-25 SN74170 4.18 855
RCA PLESSEY 8N7473  0-40 0-34 SN74174 .00 1.74
COSMOS gp | SN7474 0-40 0-8¢ 8N74175 1.35 1.17
SL403D 1-50 | BN7476 0.45 0-35 8N74176 1.80 1.10
1Y SLA11C 1.70 | SN7476 0-44 0-80 8N74177 1.30 1-10
CD4001AE 0.93 BL62IC 2.0 | 8N7480 0.70 0-65 8N74178 1-80 1-66
CD400SAR :” BL701C 1-45 | 8N7481 1.25 1:07 8N74179 1-80 1-56
CDOIIAE  0.93 8L702C 1.25 | 8N7482 0-87 0-61 8N74180 1.37 1.20
CDAIIAE 188 DATA suuprs |BN7483  0-98 0-71 SN74181 550 4-76
CDIOIBAR  4.98 8N7484 0-95 0-85 B8N74132 1.48 1.34
CDOITAE  4.48 174p 8N7485 250 2:30 SN74190 1.95 1.78
CDOISAE  3.95 ' 9N7486  0.33 0-28 SN74181 1.8 1.75
CDi010AE 550 TOSHIBA SN7488 12-4011-80 8N74192 1.70 1.50
CDGOMAE 998 20 WATT POWEg | SN7489 4.97 440 8N74193 1-70 1-50
PACK SN7490 0.76 0-70 SN74194 2.00 1.80
b s3.50 | BN7401  1.00 0-80 8N74195 2.00 1.80
MULLARD  FEo0isP 8N7492 0.75 0-70 8N74196 1.60 1.38
B A g1gp |SN7493 075 070 SN74197 160 138
DTL TH9014P 8N7494 0-80 0-74 S8N74198 8.00 275
Y Llrlnlted number 8N7495 080 0-75 H8N74109 8:00 278
FOH10L 0874 O
FCH131 1-08 RCA
[EoK 20! 1-3& MULLARD | Trpe 1942609 Type 1242509
. P £p p 8p
FCI101 1es; LINEAR CA3000 288 188 (A3044v11.42 117
FCJ111 1-56 P | CA3001 8.38 2:79 CA3045> 1.22 1.08
FCJI201 180 TAA2I 1-30 1 CA3002 228 1.86 CA3046 086 0-71
FQy21l 875 242 400 | CA3004 £:26 1.88 CA3047 1.59 1.81
PCK101 374 263 070 | CA3005 1.50 1-24 C(A3047A 2.92 2:41
FCY101 106 203 0-80 | CA3006 347 288 (A3048 2.34 1.98
CA3007 262 283 CA3049 1.96 1.62
300 200 | CA3008 1.88 1.84 CA3050 228 1.88
GENERAL 810 1-80 | CA30084 324 2:67 CA4051 1.78 1.48
320 085 | CA3010 0-56 0-47 CA4052 1.80 1.48
ELECTRIC 350 210 | CA30104 0-68 0-57 C(A3053 0-52 0-43
o 35 078 | CA3011 082 0-78 CA3054 119 0.98
PA2SD 881 o CA3012 (-88 0-78 (CA3038 382 274
PA246 154 521 "57 [ CA3013 1:80 1.07 CA3059 1.84 1.58
PA26GE 1.78 522 118 | cA3014 152 1-26 CA3060AD
PA265 198 530 495 | CA3015 1.40 1.15 3-47 2868
570 2.0 | CA3015A 1.82 1.50 CA3060BD
QTR —— T
CA3016A 3.90 322 CA3060D 4.70 8
SIEMENS 811 445 | CA3018 088 0-72 CA3060E 2.74 2:26
It TAB101 0974 | CA3018A 1.18 0-88 CA3062 297 245
TAALSL 0.88 TADI100 1974 | CA3019  0-94 0-78 CA3064 1.42 117
TAA4SS 078 TADIL0 1-974 | CA3020 1.55 1.28 CA3065 1.42 117
CA3020A 2.01 1.85 CA3066 2.6l 215
$GS CA3021 1.90 1.57 CA3067 2.72 2:24
CA3022 1.61 1.83 CA3068 8:01 2:48
TAAG61B 8138 TAA700 #8-50 | CA3023 1.55 1.28 CA3070 2.15 1.78
TAA821 £2-08 TBA6G] $1-69 CAggggA 3-3.3 3-% cugg 201 %-u
. CA30 g 3 7 X 8
A TTL 1C's may be mized to quallly | CA0588 117 003 Cas0rs 148 1-;{
i ounte CA3029 0-58 0-48 CA3076 1.67 1.38
s LT e CA3029A 068 0-52 CA3J078AT4-68 8.86
R L L CA3030 1.08 089 CA3J078T 2-80 2:81
to TO-5 1.0. Holders, £0-53 CA3030A 1.64 1.35 CA3079 0.84 0-78
8 Pin Dual-in-Line I.C. Holders, 80-20 CA3038 2.92 241 CA3080 0.58 0-48
14 Pin Dual-in-Line 1.C. Holders, 80-17 CA3033A 4-93 4.07 CA3080A 1.90 1.57
18 Pin Dual-in-Line 1.C. Holders, £0-20 CA3035 1.22 1.09 CA3081 180 1.48
CA3035V11-52 1.28 CA3082 1.80 1.48
TTL LOGICS CA3036 0-72 0.64 CA3083 1.36 1.12
1-24 £5-99 1-g4 25-99 | CA3037 1.68 1.39 CA3084 1.71 1.41
so 8 880 | AS0R" Be014 CAlosoa 14d 1b
.80 214 CA3085A 1.44 1.
BN7400 0-20 0-18 8N7407 0-30 0-24 | CA3038A 3.40 2:80 CA3085B 8.78 8.18
8N7401 0-20 0-18 S8N7408 0-20 0-18 | CA3039 0-82 0:78 CA3086 0-46 0.88
8N7402 0-80 0-18 B8N7409 0-20 018 | CA3040 285 2.48 CA3088E 1.38 1-14
8N7403 0-20 0-18 SN7410 0.20 0-18 | CA3041 1.80 1.07 CA3089E 2.18 1.80
8N7404 0-20 018 8N7411 0-22 0-20 | CA3042 1.80 1-07 CA3090Q 4.70 3-88
BN7405 020 0-18 8N7412 0-42 0-36 | CA3043 1.78 1.48 CA3091D 6.52 5-88
BN7406 030 0-24 SN7413 0.80 0-87 | CA3044 142 1.17 CA3093F 1.36 1.12
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26301 TRANSISTORS D.C. PANEL METERS
2G302 }2; N aneS S &0 2930 5! it ot 2 150 | MR38 SERIES —FACE SIZE 42 » d2mm, ALLPRICES FOR 19 PIECES.
2G303 25p | 2N2925 8pl AF117 b [50uA, £2-00; 10014, 21-87}; 200uA, 21.75; 500u4, £1-50; 50-0-50uA,
2G306 sop 2N2926 gg' Ap“é 48p 21.871; 100-0-100uA, £1-75; 500-0-500uA, £21.60; 1ma, £1.80; 5SmaA,
: >l et 48P |51.60; " 10m . £186: 0w, 2160; 10huis, £160; ound. £1.60;
2G309 Green 28p|AK12]1 23p YA, £1 .80; 5A, 81.80; 10V, £1.80; 20V, £1.60; 50V, £1.603 300V,
263444 Yellow 32p! AF124 BE2GE 5146 | gl 21' L , £1-80; 20V, 8 . : .
263458 43p| a1z BF270  gpp |£1:60; 50 AL
3837} 92p| AFI126 BF271 21p
2G37 96p| AF127 BF272 53p
26381 21.24|AF139 BF273 25p SLIDER POTENTIOMETERS
2G417 £1-01[AF170 BF274 28p LOG. AND LIN.
2N109 49p| 2N 3391 £1-10{ AF1T2 BF457 46p
2N174 21.40[2N3391A £1.48( AF178 BF458 57p [SINGLE GANGED 40p DOUBLE GANGED 60p
2N176 76p | 2N 339 43p|AF17Y BF159 57p
jﬁég‘ 32’ 2N 3393 30p| AF180 Brs21l  £210
P o P [ 2N3394 33p| AF186 BFS21A  £2.30
aN351 95p | 2N 302 33p| AF200 Brass 2D DIODES & RECT!FIERS N
2N376 £1|2N3403 §3p| AF239 BFS61 ¢7p | IN9L4 7 18940 5  BAXI3 1%p  BYZI3  26p
2N384 83p [2N3404 £1.37| AF240 BFS98 28p [IN916 7P AAIDY lop  BAXI6 12lp  OA5 17ip
2N888A  40p|2N3405 £1.38| AF279 BFWI10  6lp |IN4007 20 AA129 10p  BAYIS  1%74p  OA9 10p
2N404 20p|2N3414 768p| AF280 BFW1)  ¢lp |IN4148 AAZI3 10p 0AI0  224p
2N456 75p [2N3415 69p| AFY 42 BFWI15  75p wsm 22 :m AAZLS  124p OA4T 8p
2N466A  75p|2N3416 54p| AF211 BFX13  23p|1844 8p  AAZIT  12)p 0A70 171
2N4574  BOp|2N3417 64p|AL102 BFX20  g6p |I8113 15, BA100 16p 0A73 ‘7"'
2N491  £8-25|2N3570 79p|AL103 BFX30  g5p |I8120 15p  Baloz  224p 0A79 i
2NG584 26p12N3571 74p|ABY26 BFX37 30p 18121 14p  BAlG  324p OABL ol
2N591 34p|2N3572 74p| ABY27 BFX44 33p | 18130 8p  BAl 74p ”ﬁsd ‘7’1‘
2N696 15p|2N3702 21| A8Y28 BFX63 £9.48 | 15131 10p  BAl41  324p :) gfl’ 7»
2N697 15p|2N3703 £1.30| ASY29 BFX68 30p | 18132 12p BAl42  32ip ()ﬁsr 7’
2N698 25p [2N3704 BFX84 o4p | 18920 ) BAl4d  124p 7 ) 00 10'
2N699 29p|2N3705 5 BFX85  g9p|lsw2 8p  BAl4S 2 ByZll 324 LAZD 10
IN706 Top|2N3706 ARZIL BFX8s  24p 18923 1gp  BAlG4  12ip  BYZ13  30p  TIV30T P
2N708A 12p|2N3707 AUlL03 BFX87 25p
2N708 18p{2N3708 BCLO7 BFX88 200 [MAINS TRANSFORMERS “VARKISHED”
2N709 38p (2N3709 BC1o8 BFXK9 45p | | amp Charger. Sec. 0-3-5-9-18V (P. & I’. 224p.) o 86p
2N711 30p[2N3710  90p|40050 50p | BC109 BFY10 85D |2 amp Charger. Sec. 0-3-5-9-18V (D' & P. 22¢p.) 2144
2N718 21p{2N3711 80p| 40251 58p|BCII3 BFY1l 45p | 1 amp (Douglas) MT103 Sec. tappings from 6V to 50V .. 42.12
2N718A  30p|2N3712  95p|40309 26p| BC114 BFY17 90p |2 amp (Douglas) MT104 Sec. tappings from 6V to 50V . .. £310
2N720 50p[2N3713  £1-08|40310 37p|BC115 BFY18 25D | Poat and packing 2op.
2N721 59p|2N3714  £1-15]40360 35p| BC116 BFYL9 25D (6 amp (Douglas) MT107 Sec. tappings from 6V to 50V .. (Y
2N914 15p[2N3715  £1.23|40361 37p| BC116A BFY20  B0p | Post and packing 374p.
2N816 17p|2N3716  £1-80|40362 40p | BC117 BFY29 40p | Various other Transformers ranging from §A to 54 in stock.
2N918 80p|2N3773  22-35!40363 6lp| BC118 BFY37 20p
2N919 £0p|2N3774  £3.33|40389 37p|BC11Y BFY41 43p | TR1ACS Bnmaz RECTIFIERS
2N929 14p|2N3775  £4-19)40394 58p | BCI21 BFY43 82p |SC41A 85p ' SC35D 21 PIV | A. PIV
2N830 14p|2N3776  £5-85[40895 50p|BC123 BFY50 18p |SC41B 85p ' SC36D B0p 1 100 37p 14 50 40p
2N1090  23p|(2N3777  £4-84 (40406 40p{ BC125 BFY51 16p | SC4LD 21.10 ' SC40D 2195 | 1.4 140 57p " 4 100 70p
2N1091 24p(2N3778  £2-26/40407 31p| BC126 BFY52 168p [ SC50D) . 1,90 SC45D 21-50 2 50 agp ¢ 400 80p
2N1131  20p|2N3779  £3.15{40408 41p| BC132 BFY53  15p 40430 85p SC46D 2140 | 2 2 P 6 50 egp
2N1132 20p|2N3780  £4-50|40409 40p| BC134 BFY56 84p | 40486 85p | 40429 80p | 2 200 41p | g 200 80p
2N1184  £1.27|2N3781  £8.87|40410 53p| BC135 BFY64  4lp|40512 £1.53 | 40432 2137 | ¢« 400 46p, 6 400 £1.10
2N1302  16p|2N3782 £3.87|40411  £1.40| BC136 BFY75 40p
2N1303 18p|2N3789  £1.76|40467A 57p | BC137 BFY76 22p | Economy Range Triacs DI1ACS
2N1304  20p|2N3790 £1.80(40468A  36p|BC138 BFY77 24p (TC4/10 (Pressfit) 4 amp 100 PIV #5p  MPT20 .. 40p
2N1305  20p|2N3791  £2.06 40600 57p| BC140 BFY78 36p | TC4/20 (Presstit) 4 amp 200 P1V 75p  MPT28 Tt
2N1306  22p|aN3792  £2.20/40601 85p| BC141 BFY90  55p | TCH/40 (Pressfit) 4 amp 400 PIV .. 874p  MPT32 .. 374p
2N1307  22p|2N3794  10p|40602 40p| BCL42 SRY39  30p|ST2 DIAC . .. glp  MPT36 .. 37p
2N}38§ gg» ggggw 28p| 40603 42» BC143 BSX 19 i3p
2N13 p|2N3820  47p|40604 46p| BC144
2N1483  90p|2N38238  50p|40636 33p|BC145 Bsx20  1lép P.E. SCORPIO IGNITION SYSTEM
QN{gO; 23» ﬂgagzg ;gp 40673 ggp BC147 gg;‘;é §2v
2N161 20p | 2N 382 p|aclo7 p| BC148 2 P .
2N1631  5p 2N3854  18p|ACI113  16p|BC149 BSX27  34p COMPLETE KIT £10°00 P. & P. 50p
2N1637 3gp 2N3854A  18P[ACIIO 16p| BC153 BSX28 25p
2N1638  27p|2N3855  16p|ACll7 20p| BC1a4 11p |BF115 23p { BEX 20 47
9N16711  £1[2N3855A  18p|ACIZ1 11p| BC157 8p [BD117 43p |B8X30  68p SUB-MIN ELECTROLYTIC
2N1701 £1.10{2N38566  18p|AC126 20p| BC158 10p | BF119 58p | B8X 59 78p | Axial Lead 6p oach
2N1702  £2:15|2N3856A  16p|ACIZT 20p| BC159 10p [ BF121 26p | BEX60 54p | Values (uF/V): 064/68: 1/40: 16/2 3/16; 2-2/63: 4/10;  4/40;
9N1711  17p|{2N3858  16p|AC128 20p| BC160 11p | BF123 27p | B8X 61 42D [6-4/6-4; 64/25; B40: 10/161 10/64; 12 16/40: 20/16: 20/64; 25/6-4;
2N1893  34p|2N3838A 16p|ACI41K  30p|BCl67B  11p |BF125 25p | BEX 76 0 32/64; 40/16: 50/6-4; 50725, 30/40; 64/10; 80/2-5;
oN2102  30p|2N3859  16p|AC142K  25p|BC168B  10p | BF127 27p | BOX77 100/6 43 125/10; 200/6-4.
2N2147  70p 253859,\ 168p| ACI51V 1§p BC168C lll)p BF152 20p | B8X78 £
2N2148  @0p[2N3860  18p|ACI52V  15p|BCL69B  1lp |BF153 29p | BSW70 p
2N2192  40p|2N3866  70p|ACI53 18p| BCI69C  11p [BFI54 16p | BE Y24 20p THYRISTORS a MULLARD €280
2N2192A  40p|2N3877  25p|ACI153K  22p|BC170 11p | BF158 15p | BSY25 1sp (FPIV 50 = 100 200 300 400 | AM/FOILCAPACITORS
2N2193  40p|2N3877a  26p|AC1p4 20p| BC171 13p |BF159  27p|BSY26  17p (1A 200 2740 37ip 40p 47ip L. OO (00 CR O
2N2193A  42p(2N3878  21.22(AC176 16p| BCI72 11p | BF160 23p | BSY27 15p [4A 40p  45p  5bp 8op | 0 P i U LR BT
2N2194 27p|2N3879  £1-91|ACI176K  17p|BC1s2 10p | BF161 85p [BaY2s 185p |7A 87ip W.p — 21124 | 0L p cach. B
2N2194A  80p|2N3900  20p|ACI87K  17p|BCIS2L  10p |BF163 20p bRy 15 |TICH7 0-6A 200 PIV 68p S R LD e
2N2185 87p|2N3900A  21p|ACI88K  28p|BC183 8p | BF166 35p [BBY39 15p |Also 124 100 P1V, 76p; 2N3525 0};(1{ 11’
2N21956A  18p|2N3901  32placCYl7 25p | BC183L 9p [BF167 18p | B8YS1 26p [at 85p.; 2N4444 £1-91 D% by
2N2218A  18p|2N3903  20p|ACY18 15p| BC184 11p | BF173 18p | BB Y52 25p O
2N2219  20p|2N3904  17p|ACY1® 20p| BCIS4L  11p |BF177 26p | BRY53 o5p |VEROBOARD 015 01 g HU
2N2219A  20p agasog 21p| ACY20 2gp BC186 25p | BF178 25p | BSY 54 agp Matrix anr;x 22u D
aN2220  20p|2N390 20p| ACY21 18p| BC187 25p | BF179 30p | B8Y56 79p [ 31in 17p p
2N2221  20p(2N4036  40p|ACY22  10p|BC204 11p | BF180 36p |BBY65  15p 23,’2 sy 25p 25p | WIRE-WOUND RESISTORS
2N2221A  22p|2N4037 85p|ACY28 17p| BC205 10p BF181 82p [BSY78 40P |33in x 31in 28p 25p 2:5 watt 5% (up to 270 ohms
2N2222  20p|2N4058  12p|acyao 42p| BC208 11p | BF182 30p | BSY79 40P | 33in x 5in 30p 20p only), 7p.
2N2222A  25p|2N4059  90DP|ACY39 47p| BC207 10p | BF183 40p |BBY790 45D |5y x 17in (plain) 83p — 5 watt 5% (up to 8-2kQ only). 9p.
2N2368  11p|2N4060  1lp{aCYd4o 17p| BC208 8p | BF184 17p |B8Y95A 8P [(oro Pins (bag of 36), 20p. 10 watt 5% (up to 25kQ only),
9N2369  12p|2N4061 11p|ACY41 15p| BC209 10p |BF185 17p |BUL04  £1.48 ver. 45p: Pia insertion 10p,
ZN2369A  16p|2N4062  1lp|ACY4d4  25p|BC211  80p|BF1s4  1dp(BUlos 2.5 |Vero cutter. dp; Fen Leerioh
2N2646  41pi2N4302  e5p|AD136v  84p|BC212K  10p |BF195 15p |C111 58p | Tools (01 and POTENTIOMETERS
2N2647 £1.20|2N4303  32p|aD140 49p|BC212L  12p | BF196 15p |C407 18p Carbon:
2N2711  18p|2N4913  80p[AD142  50p(BC214L  14p |BF197 15p |C424 15 | OPTOELECTRONICS Log. or Lin., less switch, 18p.
2N2712 12p |2N4914 87p(AD143 45p| BC236 16p | BF198 15p |C425 36D | MINITRON 3015F 7-HEGMENT Log. or Lin., with awitch, 25p.
2N2713  17p|2N4815  95plADl4sv  50p|BC237 8p | BF199 18p |C426 250 | INDICATOR (SEE P.E. MARCH | Wiee.wound Dots (3W). 88p.
9N2714  17p{2N4816  1lp|ADI149v £1-23[BC23s 8D | BF200 35p |C428 25p | 1979) 22 | Twin Ganged Stereo Pots, Log.
2N2g04  18p|2N4917  17p|ADI1s0 55p| BC239 8D |pposgy  14p |C44¢ 200 |GNP-7AK COLD CATHODE | and Lin., 40p.
aN2904A 25 2N4918 50p | AD161 33p|BC251 20p R 19 D40N1 559 |SIDE-VIEW NIXIE TUBES 75p.

: P|2N4919 53p| AD162 36p| BC252 18p : P D40N3 82p |T}L-209 RED LIGHT EMITT- PRESETS (CARBON)
2N2605 25p | 2N 4920 80p| AD161 }PR BC253 23p | BF237 22p [GETI11 459 | ING DIODE (TEXAS INST.) 35p WacH
2N2005A  28p|2N4921 sgp AD162 80p | BC257 8p | BF238 22p GEE :: ggp g ; w::c op

2N4922  55p|Apz .50{ BC258 8D | BFY GE p i
ey a2(iNipos  sop|iDZll ELBOL TN 1lp|Diad 169|ETTNIS  3op | RESISTORS 0.3 Watt 7ip
2N2006A  28p|Zufecd  O0P|aDziz  £1-75)HC0Y 20y | BE245 330 (K119 360 | Carbon Film
2N2907  18D|9N4907 21|AF106  24p|pcogy 18p [BF246 430 |GET120  25p | watt 5%, 1p. W & iW are | SLIDER POTENTIOMETERS
2N2907A  25p|2N4928  £1.80] AF109R  35p|BC263 28p | BF247 49p (GET535  20p [} watt 5%, lp. E24 series. SINGLE GANGED ONLY
2N2913  75pI2N4929 4223l AFI14 25p | BC300 24p | BF254 14p |GET536 20D [ watt 5%, 1ip. #W,1W, & 2W | LIN: ik, 2.5k, 20k, 26k, 100k,
Matching eharge (audio transistors only), 15p extra per pair. §wM/O 2% 4p. are EI2 series. 250‘&_ 1M. N T
Post & Packing 13p per order. Europe 25p. Commonwealth (Air) Letter 65p (Min.). Parcel £1-69 (Min.). |1 watt 10%, 24p. LOG: 5k, 10k, 25k, 100k, 500k,
Prices subject to alteration without prior notice. 2 watt 10%, 8p. 40p EACH.
Send I5p for Comprehensive Price
NI WeICOME "A. MARSHALL & SON g w oo MON-FRI 9-5.30
B
Tolex 21482 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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VEROB

et FROEE veroBoAR

D
IN OCTOBER ISSUE

LOOK FOR THIS COVER
ON SALE NOW

Very suitabie for beginners — consists of a
wide-band signal injector whichis capable
of injecting an amplitude maduiated signa
into any medium and long wave receiver
having a ferrite rod aenal — a useful and
inexpensive item of test equipment

200

PROJECT1
SIGNALINJECTOR

A fairly complex assembly making full use of
the connection points on the Veroboard

A pre-tuned Radio 2 Tunerincorporating
two transistors. Current consumption from
the 9 volt battery is of the order of 2ZmA only.

PROJECT 2
RADIO 2 TUNER

PROJECT 3 Designed around the readily available
INTEGRATED R.C.A. CA3020 i.c., this a.f. amplifier offers
a high fevel of performance and relatively
CIRCUIT few components are needed — output in
AMPLIFIER excess of 300mW, input impedance 50k

Copies may also be obtained

direct from the Publishers, 26p
inciuding postage. Published by Data Publications Ltd
57 Maida Vale, London W.9.

Y ot

Eﬁay NOW s04 b¢ vre

~PRICE 20p

introducing

ANSOLL ELEGTROMGS T 9

“Service the way it ought to be!”

an associate Company of LST ELECTRONIC
COMPQONENTS LTD

Whan it comes to retail distribution we're head
and shoulders above the rest!

We're a naw Company but our experience
and abitity in electronic components goes back
along way . . . .

Here at Amow Electronics fast, reliable
service (s lawl

We offer a rapid, same day turn round on
all mail received up to 3 pm on any given
weekday.

What's more, when we promise to clear all
orders on receipt, we really mean it!

Qur no fuss, no bother ordering system is a
joy to behold. We'll give you all the forms and
envelopes you could possibly need. Combine
them with our simple Catalogue Coding and
hey presto, you can order and order, time and
time again without the slightest error or
mistake,

You'll always be up to date with us—we're
continugily adding to our high quality stock
range and always up dating our ¢atalogue.

Arrow Electronics Limited
Dept. PE3.

7 Coptfoid Road
Brentwood Essex

Tef: Brentwood 219435

972

Get to know us and you'll soon raise your
hat to our customer discount—it's tops with
a total order value discount of 10% on orders
exceeding £4.00.

Now's your chance to getto know us bester,
Our brand new Cataiogue is now awaiting
you, hot from the presses!

The New Arow catalogue features the
following:-
Extended Ranges of Bridge Rectifiers
Capacitors

Interference Suppression Kits
Low Cost Integrated Circuit Mounting Pins
Knobs
Light Emitting Diodes
A Novel Logic Testing instrument giving
immediate visual indication
Magneto Resistors
Optically Coupled Isolators
Extended Range of Potentiometers
Medium current and High current Rectifiers
Temperature controlled Scidering Irons
Extended Range of Thyristors
and many other items of great interest 1o the
home constructor.

x
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8-TRACK STEREQ CARTRIOGE
TAPE DECK MODEL RP-1000ST
The papular Lear-Jet type record-
1ng unit is the heart of the fantastic
RP-1000ST, which has full record
and playback facilities. Avtomatic
track change with manual over-ride
Press to start button. Stereo headphone and Left and
Right Mic sockets on frant panel. Dual recording level meter. and Left and Right voiume
cantrols. Bust-in pre-amp. Tape speed 33 ips (3-5 cms). Frequency response: playback
30-10.000 Hz. recording/playback 30-8,000 Hz. Line autput: fully variable G-500mV. The
RP-1000ST incorporates all the features yau'd expect on a top quality Cartridge Tape Deck.
Size 16" wide. 4" high, 3" deep. Cabinet in walnut. Including cnnnectmu leads.

REALISTIC 30 WATT STERED
AMPLIFIER MODEL SA-500
A superb hi-fi amplifier with al! the lea-
tures you've ever wanted - for uader
£46-00. Saving over £10-00 on the normal
retail vatue. Up-ta-the-minute slider controls for bass and treble. Separate
volume and balance controls. Heagphone socket on frent panel. Push-buttan
input controls - magnetic phono (high/low) tuner. aux, mono, manitar
Loudness push-button contro) for perfect sound at low output levels. ’VﬂfmalP{,“
Left and right push-butten on/otf switches for speakers. Noise filtering £55 59
and tape monitering facilities. Two auxiliary AC outlets. Frequency respanse 20
20,000 Hz + 1 db at full power. 15 watts rms per channel. Walnut cabinet with
satin aluminium trims. inputs : phone 2-5mV and SmV RIAA: tuner/aux 250mV. Hum
and noise: phono - 50db; tuner/aux - 65db. How's ma( 101 a soemh:a(mn'
— 1 101 “ deep
10 AM/FM/MPX
STEREOQ TUNER
This ROC Tuner is especially de-
signed to match the Olson AM-385
Stereo Amplitier. In price and
vatue, as well as it's guud look-
ing design! But of course it's alsa
)dzal for use with any other amplifier. The RA-310 costs £10 00 less than
the normal retail value. and yet it is a highly sophisticated unit, incorpa-
rating the fatest solid state techniques. Operation is drift tree for sup-
reme station-helding capability. You can connect this Tuner to @ stereq
amplifier. to a tage deck or a tape recorder. And of course it covers afl
the stations in the AM and FM bands. FM: 87-108 MHz. AM - 525-1605 kHz
FM Sensitivites: FM. 3uV. AM, 250uV. Stereo separation 30dB at 1kHz, image rejectron
60d8. Sue Hﬁ wide, 4° hlgh 73" deep

- i o
Noxm\ price €59

A-3000 35-WATT
SOLID STATE STERED AMPLIFIER
The A-3000 looks as good as it sounds!
Giving you 2 big performance this superh
audio amplifies has a full range of facilities
on the front and rear panels. On the front -
ail the controls you're ever likely to need
plus a headphone socket. On the rear —
signal inputs. speaker outputs and a line
fuse for circuit protection.

Specilications: 18 watts rms per channel
into B ohms. Frequency response 20-35.000
Hz (4 2db) Jnputs Magnetic. Ceramic,
Tuner. Tape. Aux. Tape Play. Size:
5mm x 300mm x 130mm.

OLSON AM-357 4. WATT STERED AMPLIFIERR

Here's marvetious value for someone just starting to set them-
selves up in audio! At only £10 50, you get a fine amplifier in o
scralch resistant metal cabinet. with a smart brushed aluminium
front panei. It incorporates sapasate tone and volume controls for
each channel. Inputs are provided for turntable (caramic car-
tridge}, tuner and tape deck or recorder. Frequency responsa: 70-
20.000 Hz + 3d8. Output: 2 watts r.m 3. per channelinto 8 ohms,
inputs: phono 80mY; tunar/aux 80mV. Size 8" wide, 2}~ high,
43" wide.

K

25-WATT 3.-WAY
CRYSLER

"LIVING AUDIOD"
SPEAKER CE-54

This high quahty speak
er has its own built-in
J-way sound response switch,
giving you the ideal frequency rasponse lor
hi-i, natural or moad music listening. Its
beautiful. heavy, oiled wainut cabinst
incorporates two separate speaker units an 8 woofer, and 8 5
mid-range with 2" concentric tweater Power handling
capacity: 25 watts r.m.3 into 8 ohms. Overall frequency ras -
ponse: 35-20.000 Hz. Cabinet siza: 10} x 73" x 81", Exactly
nght for matching the most modern decor.

REALISTIC SA-100B 6-WATT
STEREQ AMPLIFIER
Here’s fabulous, exciting value in
miniature! This high quality stereo
/ amphtier measures only 3~ wide - 3"
= high > 53" deep. And yet it has sepa-
/l! ganged volume, balance and tone con-
trals. Plus speaker in/out, mono/stereo. phono/
5 tuner and power on/aff slide switches. The ends are oiled walaut, with match-
ing enamelied metal top. The front panel is satin aluminium and walnut-brown
enamel. Frequency response 1s 50 to 10,000 Hz + 3dB. Output 3 watts r.m.s.
per channel into B ohms. Inputs are 100mV for both phone and tuner.

< ;_.imlukmmm

EAGLE LC.07 STERED ‘%‘-

EAGLE LC.05 STERED E MOVING- MAGNET ‘

MAGNETIC CARTRIDGE
For fabulous reproduc-
tion at a very low price,
you'll find it hard to beat.
0-7 mil diamond stylus. Qut-
put- 6mV per channel. Frequency range:
30-18.000 Hz Channel balance: +1 5dB.
Channe! separation: 200B. Recommended
stylus pressure. 2-4 grams. Compliance:
9:10-6 cm/dyne. ROC PRICE£4-75

CARTRIDGE
Here's your nppnvluml\ ’Q
o own a transcription cartridge
for the price of a ceramic! Is specially de-
signed to match top quality tone arms, and
to get the very best from your hi-fi amphifier
07 mil diamond stylus. Output: TmV per
channel. frequency range: 20-21.000 Hz.
Channel balance. + 1dB. Channel separa-
tion: 28d8. Compliance: 12 10-6 cm/dyne.
ROC PRICEE6 37

< ’,ﬂﬂm\\\\\"

CONSTRUCTORS’
KITS
CRYSTAL RADIO KIT

Complete with earpiece
£1-50

TWO TRANSISTOR
RADIO KIT

Complete with solar cell
£2-50

10 PROJECT
INTEGRATED CIRCUIT KIT

Build a radio, morse key, etc.
£3-50

SOLAR ELECTRONIC KIT

20 ways of harnessing
the sun's energy
£4-50

TWO OCTAVE
ELECTRONIC ORGAN KIT

Make your own music.
Complete with speaker
£4-50

LIMITED STOCKS
BUY NOW FOR XMAS!

ROC PRICE

£27.55|

PALACEAM/FM/MPX STEREQ TUNER AMPLIFIER SSA-1§
This is ona of the lowast priced stera tunsr amplifiers on the
market. it covars tha full range of both AM and FM broadcest
fraquencies. And whan you'ra switch . en indicatar
lights up when o stareo signal 13 ¢ — that's the time to
switch to "Sterso’! The SSA-18 has all tha facilities you'd ax-
pect to find on tunars costing twice as much - sep. vol-
ume. bass. treble. balence and tuning controls. Selector switch
for tape, phono. AM. FM, stereo. Jack socket on front panal for
steree haadphones. Frequency range: FM 88-108 MHz. AM
535-1605 kHz Frequency response: 50-10.000 Hz + 3d8.
Power output: 4 watts total music power into two 8 ohm
speakers. Size: 16" wide, 41" high, 8" daep.

> OLSON AM-335
40-WATT STERED

£ AMPLIFIER Q
An 1deal umt for your new
steree separate system.
] 1t is more than £1000
befow the normal retait
price! Making the AM-395
one of Britain's best hi-fi
buys. It takes in signals from magnetic or ceramic pick-ups.
tunars (see Olson RA-310) and tepe decks. And 1t's got out|
puts for taping and for haadphones. There are separats bas
and treble controls, separate Laft and Right channel volume
controls. And a loudness switch for boosting the bass lnd
treble notes whan listening at low output levels. Fuuuln:y
response: 20-20,000 Hz + 3dB. Qutput: 20 watts r.m.3. per channal
inta § ohms. Inpufs . magnatic phano 3-0mV RIAA, crystal phang 100mV;
tape 160mV; tunar 160mV. Size 11%" wide, 4™high. 7§~ deep. The
specification reads well - sounds even better!

w
9" wide.

rmat Prict t
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R 445 3-WAY MATCHED SPEAKERS

will do [ustice 10 your amphfier - and to your

pocket. Al only £16-40 & pair. they are real value-tor-maney.
Each cabinet is heavily lagged and teak finished, They
handle 16 watts rms (8 walts rms each). Each loudspeaker
containg 3 large dual cone base umit,
Frequency range 40 to 19,000 Hz. Size 14~ high,
deep.

ROG ELEGTRONICS LTD

. JORY Esq. 193 EDGWARE RD, LONDON, W2 1ET. 01-723 6211
CALLERS WELCOME S—6 MON. TQ SAT.

ALso AT 87 TOTTENHAM COURT RD. LONDON W1
TEL: 01-580 37 39 OPEN 9—6 MON —FRI. SAT. 8-1

plus a separate

CHASSIS SK-317
This exciusive oy
RO C Steres ‘.2
Chassisis
completely
seif-contained. and
it costs £2-25 fess
than the normal re-
tait  value!  The
SK-317 1s a really
compact unit measuring only 5}

wide, 1§
high and 61" deep. it contains its own maing
powar supply. and has a ganged voluma control and separaty
treble controls for each channel. Specificatjon: frequancy res-
ponse 40-17 000 Hz + 3d8. output 3-5 watts music powar per

chaanel into 8 ohms: input, phono, 600mV;

ratic hetter than 4548.

signal-to-noise

Normal "
Prce £25:20

OLSON AM-372 16-WATT STERED AMPLIFIER Q
Hara's a reaily good amplifier ot a really down-to-sarth price -
nearly £7 lass then the normal retail valus! Just look at what
the AM-372 will do for you - reproduce signats from caramic
or crystal cartndges. AM and FM tuners. and taps recorders,
And it gives you outputs for two sets of speakers, haadphonas
and tape recorders. Freguency rasponse is 30 to 20.000 Hz +
3dB. Qutput B watts r.m.s. per channel music powaerinto 8 ohm
speskers. Phono input 200mV. Tuner input 200my. Size:
12}" wide. 33" high, 7}" dusp.

Rmnn af-past mnl order
service. Ordars over £10
post fras (UK only).
Add 25p tarp & p
to orders uader £10.
HP terms
ble for callers
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VALVE MAIL ORDER CO.

16a WELLFIELD ROAD, LONDON SWIé 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage Ip per transistor, over ten post free

INTEGRATED CIRCUITS 5p + Ip each added

2 (1) t 2p

1.00 BYZ10 035 Z5170 010
026 pyYZI1 082 28271 018
032 nyziz  o0B0 2Tz 028
080 BYZ13 026 ZT43 0-26
0.85 BYZI5  1.00 ZTX107  0.18
017 BYZ15  0-82 ZTX108 012
0-40 BYZBRCHV3 ZTX300 012

ZTX304 0-28
ZTX500 0-18
4TX503 017
ZTX531 025

0-20 i1l 0-85
0-26 CRBl,05 0-28
0-38 CRS1/40 045

INTEGRATED
1.50 DD003 018 (coy 080 CIRCUITS

010 DDOO6 018 .. S '
010 Dpo0; o4g OCx0 087 Taon 0B
0-10 | DDoox  0-88 | 0¢26 026 LT 0-80
; 0-33 oc28 080 L 0-20
008 oC2e 0-80 - 0y 0-20
2N7064  0-12 033 (30 040 7105 0-20
2N708 018 025 gcas 080 ' Tios  0-30
2N709  0-88 ' 006 oo s 030
aN1091 033 -0 Ov3s 080 0T 5%e
2N1131  0.26 | 0ge OC4l 025 IUC 045
2N1132  0-25 | 020 OC42 0-30 | i“;, 0-20
2N1302 018 ' 018 | 0C43 040 ' 110 023
9N1803  0-18 i 0-46 ' 0C44 017 i“A, 0-42
2N1304  0-22 ' BC14T 015 | GET116 050 OC44M 017 | 2145 0-30
2N1300  0-22 BCI48 033 | GETI120 028 0C45H 012 | 1“;, 0-30
2N1306 028 BCidy 015 GET872 0-30 " 0CdoM 018 2702 0.30
2N1307 028 BC157 015 GET875 0-288 0OC46 0-27 | 0 0-20
2N1308  0-25 | BC1OK 012 0-37 0BT 0-60, 115 048
2N2147 075 | BC160  0-83 0-28 (38 o2 0.48
2N2148  0-80 pCisy 0-13 0-25  0C39 0-48
aN2160 080 | va .35 085  OC66 bt
2N2218  0-20 | Yy 085 008  oC70 0-50
2N2219  0.g0 | By O 010 | 0C71 0.20
2N23694 0.15 | BUY3s  0-28 0-16 | OC72 042
2N2444  1.98 | BCY34  0-30 026 | 0CT3 070
2N2613 088 | BCY3s  0-40 0-38 074 0.8
2N2846  0-48 | BCY39  1.00 028 | OCT5 0.85
2N2904  0-20 | BCY40  0-50 0-87 | oeTs 0'20
2N29044 0-25 | BCY42  0-28 0-50 | 077 oo
9N2906 020 BCY70 015 020 ' OCn o
QN2907 028 BCY7l  0-20 0-25  OCTY 'g
2N2024 028 | BCZ1o  0.38 080 0CH1 -2
aN2925 015 | BCZI1  0-50 025 OC81D 0-20
JN2926 010 | BD121I  0-88 0.30 0OC8IM 0-20
2N3054 050 ' BDI23  0-80 0-87 OCHIDM 0-20
2N3056 0.78 BDI24 075 187 | 0C817 0-20
2N3702 010 BDYLI 162 0-87 | OC82 080
ON3705 010 BFIIG 028 036 0C32Dh 0-30
2N3708 0-28 | BF117  0-50 | NKTI20 0-30 | 0C83 0-40
4N3707 012 | BF167  0-25 | NKT211 028 0C84 0-40
2N3709 010 BF173 026 NKT213 028 OCIl4 0-58
ON3710 010 BFI81 085 NKT214 015 oCIi2 0-46
9N3711 010 | BFI84  0-20 ' NKT216 037 0CI23 0-80
2N3819  0.85 | BFI85  0-20 0-35 0-87
2NB027 088 DBFI94 017 113 1-00
2N5088 088 DBF195  0-18 0-8 0-60
28301 0.0 BF186 015 0-2 0-45
28304  0.75 BF197 018 | - 0.75
28501  0-37 | BFS61  0.28 1-00
28703  0.62 DBF398  0-28 078
AAl28  0-20 DBFXI? 020 0-75
AAZ12 080 BFX13 0.25 0-80
AAZ13 012 | BFX29 025 0-80
ACl07 087 | BFX30 0-25 1.00
AC126  0-20 | BFX35 098 6-26
AC127  0.26 ' BFX63 0-50 2:50
AC128 020 DBFX84 025 0-50
AC187  0-25 Brxss 030 0-80
AC188 026 ' BFX86 0-25 7 145
ACY17 030 | BFX87 026 i 1-00
ACY1Ss 026 BFX88  0-20 30 | p 1-80
ACY1S 026 BFY10 1.00 NKT7I13 026 ORP60 0-60
ACY20 020 ! BFYIl 128 | NKT773 026 | ORP6I 1-35
ACY21 020 | BFY17 026 NKT777 038 | §10T 2.70
ACY2: 010 BYFIs 026 O78R  0-38 ’ SACH0 1.00
ACY27 026 BFY19 025 OAD 0-20 | SFT308 1.50
ACY28 017 DBFY24 048 QA6 012 yrie2 3-35
ACY39 080 BFY44 1.00 | 0A47 010 ST7231 1.10
ACY40 015 ' BFY50  0-22 O0A70 0-10 | SX68 2.00
ACY4l 018 ' BFY51  0-20 | 0AT7! 0-10 | X631 1-56
ACY44 025 BFYs2  0-22 ' OAT3 0-10 | X635 1.58%
AD140  0-80 . BFY53 017 010 ' $X640 1-80
AD149  0-50 DBFY6d 042 010 §X641 110
AD161  0.87 | BFY90  0.65 0-08 | 8X642 2.00
AD162  0-87 ‘ BIX27  0-50 ! 012 | §X644 1-35
AF106  0-80 | BSX60  0.98 | 0-18 X646 1-80
AF114 025 BBX76 0-16 0-08 ' vi5/30P 1-95
AF116 025 BSY2s 018 0-07  vap;2011 1-98
AF116 0-25 BSY27 017 007 v60/201 2.00
AF117 0-26 BSYLl  0-50 0-07  veo/201P 7 2.00
AF118  0-82 BSY95% 0-12 0-10 1 x4101 01017 2.50
AF119  0-20 | BSY95 012 0-25 | X102 018 7 1.85
AF124  0-26 | BT102/600R 0-30 | xA151 015 1-50
AF125  0-20 07 085 [ Xa162 016 1-50
AF126 017 | BTY4: 062 050 | Lo o5 180
AF127 017 | BTYT9/100R 2 0-4g | 2AM T1ee 480
AF139 080 .75 | 0AZ203  0.42 | XA162  0-28
AF178  0-56 | BTY39400R | OAZ204 0-30 | XBI01 048 | .0
AF179 065 125 | 0AZ206 0-42 | XB102 010 |y profile
AF180  0-82 [ Y100 015 ‘ 0AZ206 042 | XB103 0.6 v
AF181 042 | BYI26 016 | 042207 047 | Yy 0 gy P DIL
AF186  0-40 | BY127 017 | 0aZ208 032 | ] A 018
AFY19 113 BY1s2 088 | 0AZ209 0.32 | XBI121 048 4 yin DIL
AFZIl 00 | BY213 085 0AZ210 032 | ZR24 088 | 0-17

POTENTIOMETERS Lin or Log, 12p; with DP switch,
23p; Dual ganged, 36p; Special offer 5K with DP switch,
15p; WAVECHANGE SWITCHES, 22p; Special offer
miniature, 4p, 3W 16p. AMPLIFIERS: 1 Valve (EL84), £3;
tW Transistorised, £1; 10W Transistorised, £3.75. JB3
Junction Box, £1-20. 5in Plastic Library Cases, 10p. 500:A
TUNING METERS, 50p. CARTRIDGES: Compatible
ACOS GP91-3SC, 90p ; Stereo GP93-1, £1-15; Ceramic with
Diamond Stylus, £1-80. CAPACITORS: 100mF 25V, 5p;
220mF 25V, Sp; 400-200-50-16mF 300V, 30p; 0-1 500V D.C.
300V a.c., 3ip.

MINIATURE INDICATOR LAMPS (5 colours), 11p; 6V
or 12V Bulbs for above, 4p. MAINS NEONS panel mounting
(red, green, clear), 15p. 100 MIXED RESISTORS, 45p.
ROTARY SWITCHES (on/off) 250V 2A, 10p. PLUGS:
Jack Standard, 10p ; Screened, 13p; 2-5mm and 3-:5mm, 6p;
Screened, 8p. HEADPHONES: High Impedance (2,000
ohm), 90p; STEREO, 8 ohm. £1.95; STEREO 8/16 ohm
£210.

MICROPHONES: Lapel 28p; ACOS MIC. 45, 80p; Dual
Impedance, Dynamic 600 ohm and 50k, £4-50. RECORDING
TAPE: 5in LP 900ft, 45p; S5%in L.P. 1,200ft, 60p; 7in L.P.
1,800ft, 81p. RESISTORS carbon film 5%, 14p. ALUMINIUM
CHASSIS from 6in x 3in to 16in x 10in all 24in deep.
Transistors, Rectifiers, etc.

Large S.A.E. for list No. 4. Special Prices for quantity
quoted on request. Add 10p for P. & P. on orders under £5.

M. DZIUBAS

158 Bradshawgate, Bolton, Lancs. BL2 1BA.

Open daily to callers : Mon.-Fri. 9 am.-5 p.m.
Valves, Tubes and Transistors - Closed Sat. | p.m.-3 p.m.
Terms C.W.O. only | Tel. 01-677 2424-7

FM TUNER {oWiNUse
NELSON-JONES Reduced prices

Approved parts of this outstanding design (W.W. Aprit 1971).
Featuring 0-75u2V sensitivity. Mosfet front end. Ceramicl.F.
strip. Triple gang tuning, 4V r.m.s. output level, suitable for
phase locked decoder, as below. Designer's own P.C.B.
NEW Solid State Tuning Indicator and Dial-Chassis Kit.
Tuner parts with box. Less than £12, S.A.E. please for lists.
High Performance Decoder also available.

NEW IC Stabilised PSU. SC, overload protected, low ripple.
£3-55 p.p. I9p.

ELECTRONIC CALCULATOR
RAPIDMAN 800 Pocket Size

MOS LS| Calculating Chip with 8 Digit Led Display, Overflow
and Negative Number Indicators. Leading Zero
Suppression.

Full 4 Function—will perform Addition, Subtraction, Multiplication
and Division including Chain or Mixed Multiplication or Division as
well as true credit balance up to ten digits.

Calculator dimensions: 5-4in x 3-lin X 0-9in.

Weight: 7oz.

THE RAPIDMAN 800 IS FULLY ASSEMBLED, TESTED AND
GUARANTEED FOR 12 MONTHS, AND IS SUPPLIED COMPLETE
WITH BATTERY AND FULL OPERATING INSTRUCTIONS.

PRICE ONLY £39.50 (POST FREE)

A.C./D.C. Adaptor only £2 p.p. I5p (or free with calc.).
Leather Carrying case only £§-45 p.p. 10p (or free with cale.).

LIGHT EMITTING DIODES (Red)

tmproved Type panel or PCB mounting with free mounting clip—
clear or black. Order LEDIA,

Monsanto miniature PCB mounting with radial leads. Order
LED2, Please add postage.

NOW ONLY 35p each with connection data.

RESISTORS. 1W 5% Low Noise Carbon Film,

10 ohms-4-7M E12. 1-9 Ip, 10-99 0-9p each. Please add postage.

INTEGREX LIMITED
P.O. BOX 45, DERBY DEI ITW. Tel. 0283 89 3580
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VARIABLE YOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 5060 OUTPUT
VARIABLE 0-260V

All Types

from | to 50 amp from stock.

SHROUDED TYPE

I amp, £7-00 20 amp, £49.00
2.5 amp, £8-05
5amp, £11-75
10 amp, £22.50
1S amp, £25.00

25 amp
(Panel .Mounting) + amp, £4.75, OPEN TYPE
| amp, £7:00. 2! amp, £8:05. Al carriage paid.

L.T. TRANSFORMERS

All primaries 220-240V

Type No Sec. Taps Price Carr,
£4.68

| 30 32,34, 36V at SA 595000 g0k 4. 45p
2 30, 40, 50V ac 5A .. £6-88 45p
310, 18V ac 10A £4.95 45p
46, 12V at 20A. £6:43  45p
5 I7 18, 20V at 20A £7-28  55p
6 6,12, 20V at 20A £6:88 SSp
7 24V ac 10A £5-2)  45p
8 4, 6,24, 32V at 12A £7:15 45p
9. 6 and 12V at 10A £3-75 45p

DOUBLE ENDED BLOWER UNIT

Powerful, continuously rated, 2-speed.
Blades easrly removable. Either 6 or i
12 volt D.C. opevatnon PRICE =
£1:75. P. & P. 25p

12 VOLT D.C. MOTOR

Powerful 1 amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete  with external gear train

{removable) giving approx. final speed of
either 125 r.p.m or 240 r.p.m. Size: 4%in
¢ 2%in dia. Either typeprice 95p inc, post.

CONSTANT SPEED, PRECISION
MADE 6 VOLT D.C. GOVERNED
MOTOR

Seven pole armature, ballrace bearing.
2,750 r.p.m.  Lengch 21!, Dia. |}, Shaft
lengeh ., Shaft dia. 5/64. No load 40 mA.
Normal load 350 mA. Ideai for portable
recorders, etc., etc. Price £1-25P. & P. 10p.

PARVALUX TYPE SDI9 230/250 VOLT A.C.
REVERSIBLE GEARED MOTORS

30 rpm. 40 |Ib. ins.
Position of drive spindle
adjustable to 3 different
angles. Mounted on
substantial cast alum-
inium base, Ex-equip-
ment. Tested and in
first-class running order.
A really powerful motor
offered at a fraction of
maker's price. £6:30. P. &
P. 50p.

PARVALUX Type: SDI.S/

86896/0J

230/250V A.C. 50 rp.m. 7 Ib/

in. Continuously rated. Less

base. €6. P & P. 30p.

TYPE: SDI.5/89400/OM

230/250V A.C. 50 r.p.m. 22 Ib/in. Centinuously
rated. Incl. basz. £7. P & P. 30p.

The above motors are new and unused.

PARVALUX TYPE SD2. 200/25¢ VOLT
A.C./D.C. HIGH SPEED

MOTOR
Speed 9,000 r.p.m. approx. or 3,200 &~ a '}
r.p.m. f used with built-in governor, o

or variable speed over a wide range
o used in conjunction with our

Dimmer Switch, illustrated below

\;
PRICE £1-75. P. & P. 25p

230V A.C. SOLENOID

Extremely powerful with approx.

141b pull, lin travel. Fitted with
mounting feet. Size: 4in  long,
23in wide, 3in high. £2.00 incl.
P, & P.

230-250 VOLT A.C. SOLENOID
Manufactured by Westool Ltd. (cimilar in appear-
ance to above illuscration). Approx. tilb pull.
Feet size I3in lzin. Price 85p incl. P. & P.

18-24 VOLT D.C, SOLENOID
Size: O.A.L, 3%in I4in lin. Max. push 3 ac
Ib. approx. PRICE: 75p incl. P & P.

STROBE! STROBE!' STROBE!

Build a Scrobe Unit, using the latest type Xenon
white light flash tube. Solid state ciming and trigger-
ing circuit. 230/250V a.c. operation,
EXPERIMENTERS' ECONOMY KIT

Speed adjustable | to 36 Flash per sec. All electronic
components including Veroboard R. ni-
:2uncgon Xenon Tube and instructions £6:30, plus
5p

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80f.p.s. Price £10.50. P. & P. 50p.
HY-LYGHT STROBE MK |l]

Designed and produced for use in large rooms, halls
and the photographuc field and utilises a silica tube,
printed circuit, also a special trigger coil. Speed
adjustable 0- 30’ f.p.s. Light output approx. 4 joules.
£12:00. P. & P. 50p. SPECIALLY DESIGNED.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe. [ncorporating:

@ Heavy duty power supply.

® Variable speed from {-23 flash per sec,

@ Reactor control circuit producing an
whice light.

Never before a Strobe Kit with so HIGH an output

at so LOW a price, ONLY £20 plus 75p P. & P.

ATTRACTIVE, ROBUST, FULLY VENTI.

LATED METAL CASE specially designed for the

Super My-Lyght Kit including reflector £7.00 P. & P,

45p.

£4.00.

intense

For Hy Lyght Kit including reftector.
7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits.
P. & P. 13p or post paid with kits.

6 INCH COLOUR WHEEL
As used for disco lighting effects, etc. £5:75 incl.
P. & P. can be operated from our one r.p.m.
synchronous motor price 75p incl.P. & P. Motor
available with wheel.

INSULATION TESTERS

Test to ILE.E. Spec. Rugged meta!
construction, suitable for bench or
field work. constant speed clucch
Size L.8in, W.4in, MH.6in, weight 6lb.
1,000V, 1,000 megohms, £34-00
carriage pai

500V, 500 megohms, £28 incl. P. & P.

UNISELECTOR SWITCHES
N EW 4 Bank 25 Way

Price S3p,

NEW!

£7-62 ptus 25p. P. & P,

[N

operation.

VENNER ELECTRIC TIME
SWITCH 2001250V Ex. GPO.

Tested. Manually set 2 on, 2 off every
24h. Override switch: I5A £3.25, 20A
€375, P. & P. 20p. Also available with
solar dial ON dusk, OFF dawn. Price as
above.

AR
24V d.c. operation. £5.88, -
P& P 25p. 6 Bank 23 Way L_‘;‘@: B
24Y d.c. €650, P. & P. 25p.
8 Bank 25 Way, 24V de W

Superior Quality Precision Made|

NEW POWER RHEOSTATS

100 WATT. | ohm, 10A; § ohm
4-7A; 10 ohm, 3A; 25 ohm, 2
50 ohm, I 4A IOO ohm, |
250 ohm, 0-7A; S00 ohm, O45A I k2, 280 mA;
15 k@, 230mA 25 k@, 7.A ]5kﬂ Skﬂ 140mA.
Diameter 34in Sha(( |ength fin, dia. in. All at
£1-65 each. L&

50 WATT. l/5/I0/25!50/|OO/250/500/I 1'5/2:5/5kq.
All at £1:15 each. P. & 750,

25 WATT. lo/25/501I00/250/300 500/1/1-5/2:5/3-5/
5kq. Al at 90p each.P. & P. 7{p.

Black Silver Skirted knob calibrated in Nos. 1.9,
I5in.diabrass bush. Ideal for above Rheostats, |8p ea.

RELAYS siemens, pLESSEY, Etc.

MINIATURE RELAYS

Col. (1) | 2 | 3 4
Coil ohms - —— = |——
52 | 3-6 2¢/o | 63p®

Col. (2) 67 4-8 3¢/o HD | 78p
Working 410 10-18 4 c/o 73p*
d.c. voles 600 12-24 4¢/o 78p*
700 16-24 4M 28 61p*
Col. 3 700 16-24 4¢c/o 78p*
Contracts 700 15-35 2c/o HD | 73p*®
700 16-24 65p°
Col. (4) 700 6-12 | c/o HD | 50p*
Price 700 20-30 6 c/o 75p
1,250 24-36 4clo 63p*
HD 2,500 36-45 6M 63p*
Heavy duty | 2'400 30-48 4¢/o 50p*
*Incl. Base [9.000 40-70 2¢c/o | s0p*
Post paid. 15k 85-110 | &M © 50p°

12 VOLT D.C. RELAY 140 ohm coil
Type |: Three sets c/o contaces rated at 5 amps. 78p
incl. P. & P. (Similar to ilustration below.)

Type 2: One set of ¢/o contacts. 60p incl. P.

‘DIAMOND H'’ 230 VOLT A.C.
RELAYS (Unused) ‘
Three sets ¢c/'o contacts rated at5amps, ')
PRICE: SOp. P. & P. 10p. (100 lots
£40 including P &P)

230 VOLT A.C. RELAYS MFG. KEY SWITCH
One set ¢/o contacts rated at 7°5 amps. Boxed.
PRICE: 40p.P. & P. 5p. (100 lots £32 inc. P, & P.)

MINIATURE LATCHING RELAY
Manufactured by Clare-Eiliott Ltd. Type F.2 ¢c/0 per-
manent latching in either direction. Coil | 150 ohm,
15-30 Volt D.C. Size " high, 2" wide, 3" thick. Com-
plete with 37 leads. New 73p, incl. P. & P.

ELECTRONIC
ORGAN KIT

Solid State. Two full octaves
Fitced hardwood case.
Powered by two penlite 13V batteries. Com-
plete set of parts mcludmz speaker, etc.,
together with fuII instructions and 10 tunes.
Price £3, P. & P. 22p.

Easy to build.
{less sharps and flats).

50 in | ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering, reo
special tools required. The kit includes Speaker,
Mecer, Relay, Transformer, plus a host of other

600 WATT DIMMER SWITCH.
Easily fitted. Fully guaranteed by
makers. Will contrel up to 600W of all
lights except fluorescent at mains
voltage. Complete with simple in-
structions. £3 incl. P. & P.

24-HOUR TIMER

Can be adjusted to give a switching
delay of between I hr. to 24 hrs.
Driven by 200/250V A.C. synchronous
motor. 15 amp ¢/o contacts. Mfg. Crater Controls
Led. Supplied with scale calibrated 0-10 (2 hrs.
per division). Brand New. £1-75. P. & P.

g7
LIGHT SENSITIVE SWITCHES
Kit includes ORP.12 Photocell,
Transistor Circuit.  For 6 or |12V
operation, Price £1-50 plus 12p P. & P.
ORP. 12 and Circuit 63p post paid.
120/240V A.C. MAINS MODEL
Mains transformer, rectifier, relay, | make | break
H.D. contacts. price incl. circuit £2-65. P. & P. 20p.

2

ey

Relay
.C.

All Mail Orders—Callers-—Ampfe Parking
Dept. PEIl, 57 BRIDGMAN ROAD

CHISWICK, LONDON W4 5BB
Phone 0{-995 1560

Showroom open Mon.-Fri.

240V A.C. 5 r.p.m. motor.
2 models available with either
10 cams or 15 cams. Each cam
operating a 10 amp ¢/o micro
switch. Cams are individually variable, allowing in-
numerable combinations. Ideally suited for machinery
control, automation, etc. Also tn the field of enter-
tainment, for chaser lights. animated displays, etc.
NEW 10 cam €4 75P. & P.25p. |15¢cam £575P. & P.
25p.

1 CAM PROGRAMMER
Crouzet I5r.p.m 240V. A.C. motor, drives 2 indivi-
dually adjustable cams. Each cam operates 2 ¢/o micro
switches. Mfg. Honeywell. £1.75 P. & P. 20p.

MOTOROLA MAC [1/6 PLASTIC
TRIAC 400 PIV. I0 AMP
Now available EX STOCK, Supoplied wn(h full data
and applications sheet. Price £1-05. & Tp.
Suitable DIAC (RCA 40583) 30p each.

SERVICE
TRADING CO.

components and a 56-page instruction leaflet.
Some examples of the 50 possible Projects are:
Sound Level Meter, 2 Transistor Radio, Amplifier,
etc. Price £7.75. P. & P. 30p.

36V 30 AMP, A CorD.C. VARlAI}J.
L.T. SUPPLY UNIT 0
INPUT 220/240V a .,
OUTPUT CONTINUOUSLY

VARIABLE 0-36V . u
Fully isolated. Fitted in robust metal case wl(h
Voltmeter, Ammeter Panel Indicator and handles.
Input and output fully fused. Ideally suited for
Lab. or Industrial use. £68 plus €2 P. & P.
“HONEYWELL” PUSH BUTTON, PANEL
MOUNTING MICRO S\ ITCH ASSEMBLY
Each bank comprises a ¢/o rated at 8 .

10 amps 240V. A.C. Black knob | in.
Fixing hole [ in. ONE bank 30p;

TWO bank 40p; THREE bank
55p; incl. P. &,P. Quot, for quantity.

‘HONEYWELL’ LEVER OPERATED
MICRO SWITCH

15 amps 250 volt A.C. ¢/ con-
tacts. Types N39, N95 NI00,
NIO! NEW in maker's carton.
PRICE: 10 for £1- 90 incl. P. & P.

Very special offer  MICRO SWITCH
Sampco conta:ls Fitced with
removable ush button
assembly. Ex. P, O 20for £1 inc.
post. (Min. order 20.)

D.C. AMMETERS NEW!
IA, 5A, ISA, 20A, £1-75, incl. P. & P.
0-300V ac., £1.90, incl. P. & P.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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£1-25
Solve your communica-
tion problens with this
4-Btation Transistor Intercom system (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mouniing. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, &chools, Huspital, Office and Home. Operates
on one 9V battery. On’off awitch. Volnme control.
Complete with connecting wires each H6tt. and
other accessories. P. & P. 40p.
MAINS INTERCOM
No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear coinmunication.
Onjoft switch and volume control with lock aysten.
Price 212:40. P. & P. 5ip extra

Same as 4-Station Intercomn for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with H6ft. connecting wire
Battery 14p. P. & P. 25p

£2-99
Why not boost
™t — business  effi-
ciency with this incredible De-Luxe Telephone Ampli-
fer. Take down long telephonc messages or converse
without holding the handset. A useful oflice aid. Onf
off awitch. Volume contro). Battery 14p extra. P. & P
29p.  Full price refanded if not satisfied in 7 days
WEST LONDON DIRECT 8UPPLIES (PE/1)
169 KENSINGTON HIGH STREET, LONDOK, W.8

AN EXCITING MAGAZINE

BRINGING

A FASCINATING

HOBBY TO EVERYONE

Projects easy to construct
Theory simply explained

EVERY

AY

ELECTRONICS

Yes, this exciting magazine will give you all the
know how needed to make electronic gadgets for
your home, car and other hobby applications. Just
follow the easy, step-by-step illustrated constructional
details and articles on-techniques and theory!

ONLY 15p MONTHLY

Place a regular order now !

EX COMPUTER PRINTED CIRCUIT PAKELS
vinx 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, ete. Our
price 10 boards §0p, P. & P. 7p. With a guaran-
teed iuinimum  of 35 transistors. Data on
transistors included.

SPECIAL BARGAIN PACK. 25 boards for £1.
P. & P. 18p. With a guaranteed minimum of 85
transistors. Data on transistors included.

PANELS with 2 power transistors similar to
OC28 on cach board -components 2 hoards (4 -
OC24) 60p, P. & P. 6p.

@ OA5, 3 0A10, § Vot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875,
All long leaded on panels 13in x din. 4 for £1,
P. & P. 25p.

709C OPERATIONAL AMPLIFIER TOS

& lead T.C. 1 off 50p. 50 off 35p.
100 off 20p.
250 MIXED RESISTORS 62p
§ & § watt.
150 MIXED Hi STABS 62p

§, 1 & 1 watt 5° & better.

QUARTZ HALOGEN BULBS
With long leads. 12V b5W for car spot lights,
projectors, ete. 50p each. P. & P. bp.

GPO EXTENSION TELEPHONES
with dial bul without bell, 85peach. P.& I'.30p.
£1-75 for 2. P. & P. 50p.

BARGAIN RELAY OFFER
Kingle pole change over silver contacts 25V to
50V, 25k coil. 8 for 50p. P. & P.5p.

KEYTRONICS maii order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

976

OSMABET LT ‘We make transformera
*  aniongst other things
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c., 6:3V, 1'5A, 85p; 34, £1.13;
8A CT, £1.80; 12V, 1-5A £1.13; 3A CT, £1.80; 6A
CT, £2:70; 18V, 1-5A, £1.80; 24 V' 1-5A CT, £1.80;
3A CT, £2.70; 5A, £3-76; BA, £6; 124, £8; 40V 3A
CT, £3-45; 56V 6A CT, £8:75.
MIDGET RECTIFIER TRANSFORMERS
For FW rec.: Prim. 200/240V a.c. Qutput, 9-0-9V,
0-3A; 12-0-12V, 0-23A; 20-0-20V, 0-15A° £1.20
each. 9-0-8V, TA, 98p; 12-0-12V, 1A; 20-0-20V,
0-75A, £1.20 each.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped, 3-7-3-15 ohms, A-A 6-6KQ,
30W (KT66, etc.), £4:05; A-A 3K 0, 50W, £6.75;
A-A, KQ (EL34, KT88, ete.) 100W, £11.40.
MAINS TRANSFORMERS FOR POWER
AMPLIFIERS
Prim. 200/240V a.c. TXB, sec. 425-0-425V 500Ma,
63V 6A CT, 6:3V 6A CT, 0-5-6-3V 3A, £12.76;
TX1 sec. 425-0-423V 250Ma, 6 3V 4A CT, 6:3V
4A CT, 0-5-6-3V 3A, £7-50.
Full transformer lists 8. A.E.
LOUDSPEAKERS FOR POWER AMPLIFIERS
FANE 15W with tweeter, £4-99; 50W, £10-00:
60W, £12.90; 100W, £22-50. Baker 25W, £6-40;
35W, £7-20; 50W, £15-20; E.M.1. 134 x Bin, £2-25.
LOUDSPEAKERS
5in 3-16 or 258, b - 3in 3, 8, 15 or 250, £1°05;
6 x 4din 8 or 2501, 7 - 4inor 164, 6¢in3Q, £1.25;
8 « bin 3, 8, 15 or 250, £1°50; 10 - 6in 2Q, £2.
{:%AKER AUTO MATCHING TRARSFORMERS

3 to8or 154, up or down, 76p. F. & F. 16p.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400 watts, with
price list of transformers and chokes specified, 30p.
Bernards, Amplifier Manual, 5 to 1,000 watta, 75p.
Practical Stereo Handbook, 80p. Transistor Audio
Manual, 40p. Manual HI-FI Speaker Enclosures.
Designs, tables, data, etc., etc., 40p. Sound and
Loudspesker Manual, 83 pp, a must for all P.A.
workers. Speaker grouping, networks, etc., 50p,
BULK TAPE ERASERS

Instant erasure, tape spools and cassettes, de-
ragnetizes tape heads, 200/240V a.c., £2-40 plus
25p post.

MAINS SIGKAL LAMPHOLDER

Bulgin, new, Type D280 for 8BC lamp. lin dia.
lens clear glass, 20p, 10 for £1.

8,A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx, HAB 8YG

Carriage extra alt orders. Tel.: 01-958 9314

This unique all purpose vice is
just like a ‘third hand’ countless
usesfor the electronics enthusiast
—assembly, soldering, gluing, wir-

ing, drilling, etc. Firm base,
positive grip for all shapes of work,

with independently adjustable
twin jaws.
Truly a precision made bargain.

Also single jaw model £3-37

(22p P. & P)
FREEBORN LTD. (Dept. PEIl)

Beechfield House ¢ West Bar
Banbury ¢ Oxon

\. J
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Eliminators

9 volt @ 20mA (PP3) £1.25
6 volt @ 50mA £1.50
9 volt @ 50mA £1.50
6+ 6 volt, SO0mA £250
9 + 9 volt, 50mA £2.50
7% volt for cassette recorders £2.00
6, 7% or 9 volt £3.00
3,4%,6,7%,9, 12@500mA £3.99

Car Battery Converter fully stabilised to provide
6. 7% or 9 volts (iltustrated) £4.99

THE TEXAN

Complete Kit (inc. Teak Casc) £2‘. 50 pA%g

Copperclad Plain
ol 018~ 0.157
6p op N
20p 16p(9)  10p
24p 21p (7) 12p
24p 21p(8) -
27 27p (10) 17p
67p 50p 37
90p 70p 52p
- - 5p
Spot-face Cutter  36p
Pin Insertion Tool 47p

Terminal Pins 18p per pack of 36

Aluminium Boxes

Including baseplate and screws

EHROMASON

(p. & p. 15p. on all types) No. L. W. D Price p & p.
(7) 247 xSWTx 1B 35p 8p
. D’l sockef‘ 20 Watts per channel i d stereo amplifier developed by of Texas | L. }21 :,. i‘:%: ,[:: ;:: :P
This designer approved kit, has a state-of-the-art spectfication, including distortion of only 0.09% at o) 4 X SH" x 1™ 10, sp
d d 14 d 16 pi 20 Watts into 8 ohms and a bandwidth of § — 35,000 «t —3db. The semiconductor comphment of o s "/:" . NG SSP sP
an pin this superb kit includes no less than 6 integrated circuits, 10 Stlicon transistors, 4 rectifiors and 3o Nl 2 E
2 zeners. Controls mclude . bass: treble; volume: balance: onfoff: ‘on” tndicator: headphone sockets, B & a3 gl 32 %
"’ scratch filter; rumble filter; inputs for magnetic phono; tuner;aux  or tape; tape head etc, put, 136" x 4“ x2 . Sop 10p
sclector; monofstereo switch The construction of this kit was featured m ‘Practical Wireless’ 1477 x5" x4 S8p 12p
May - Aug. 1972 15 8" x6" x3” 75p 18p
(including ZIG-ZAG) 6 10"x7" x3 85p 20p
iJ kJ »
Resistors Semiconductors Thermistors Heat Sinks
ACIO07 25p AF239 30p BFI97 15p 2N1304 22p AAI120 9 !
ACI26 17p BCIO7 10p BUIDS £2 IN1B93 30p AAI2S o / TOS : o I
% watt 5% Carbon Film — low noise Hi-Stabs ACI27 15p BCI08 10p MPF102 40p 2N2926 10p BAIOO 15p 7 To18 15p
All E24 values 1p. each plus p. & p. 7p. for up ACI28 15p BC109 10p MPF103 37p IN3053 23p BALS4 13p / Sp Power 13
to 50 Resistors and a further 2p for each AC176 20p BC147 10p MPF104 37p 2N3055 49p BAISS l4p Tab P
addutional 50. Deduct 33 1/3% for 100 of one ACI87 25p BC148 10p MPFIOS 40p IN3702 12p BA1SG 15p
type or 25% for mixed orders over £1 in value. ACIB7TK25p BC149 100 MPF106 45p 2N1704 17p OA47  10p RS3 £1.32
ACI88 25p BCIST 12p OC28  40p ON3819 35p OATS  9p NI PP
1 watt  10% Carbon Composition  3p. each ACISBK 25p BCIS8 10p OC35  40p IN9j4 ) . OA8l  7p P
A posit P AD140 40p BC1S9 125 OC44  15p INalds) P OA90  7p VAIO26 Bp ¥
2watt  10% Carbon Composition  6p. each AD149 40p BCI69 ISp OC4S  15p IN40OI 6p 0A91  Tp VAI033 13p
W 5% Wire wound 9p. each ADI61) o BFISO 25p OC71 11p IN4002 7p OA200 10p o 15p
sw Wire wound 9p. each ADI62)"P BR8] 30p OC72  17p IN4003  8p OA202 10p Cz4 13p
10w Wire wound 10p. each AEL14 18p BF184 25p OCI70 23p IN4004 8p SL403D £1.50 CZ13A 13 4
plusp & p. 7p. for up to 25 resistors plus 1p. AF115 18p BFI8S 25p OC171 30p IN40OS 10p pAT09C 45p ) 14
for each additional 25. AF116 18p BF194 15p 2N697 18p IN4006 12p wA7I10 4Sp GL1é& £1.00 DIPI0/2
AF117 18p BF195 15p IN706 12p IN40O7 15p uA741C 50p GL23 £1.00 for SL403D
AF139 28p BF196 15p 2N708 15p AA119 9p A723C £1.05 AlSB 75p 10D 50p 15p
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Capacitors Mullard C426,015 Mullard C431 Potentiometers
.
Mylar - 100V | £076 all ‘p each| © 1 3 w0« N
2000 1250 800  S00 320  33p
Voltage 10 16 25 40 63 3200 2000 1250 800 500 40p
1000pf B 004F 3p 25 4 64 10 16 25 40 64 5000 3200 2000 1250 8OO  S50p ;
2000p 2 00SuF 3p 10000 6400 4000 2500 1600 74p
Capactty uF - 22 15 10 68 1 16000 10000 6400 4000 2500 93p
5000pf % 0068uF 4 g2 8 5 2 5 soker
001uF 3 OuF 4p 100 150 47 100 47 ?gé’n ?g'&?ﬂ o
0.02uF 3p 0.2uF 5p 220 100 10 '3
150 T f/CCfI’O/yfICS 25KQ WOKQ  2MQ
10 8 64 4 25 16 I 064 log or lin less switch 12p
’0/"-",’”’ -J60W| ©» 2 » 16 10 64 4 2s 450V 14p tog o lin with switch 24p
?20 i‘;s slgo by :g gs ?(, 70 450V 15p dual less switch 10p
10pf to 10,000pf all 3p. each in muttiples of 320 250 200 125 80 50 32 20 450V 20p duall with switch ]QK, IOOK&.lMlogon]y 52p
10,15,22,33,47 & 68. 500 400 320 200 125 80 50 32 350V 20p 10K log + 10K antilog less switch 10p
0 7|
0- M 7 di es ;
Mullard C280- 250V | Mullard €437 & 017 | TV & Radio Typ Slider Pots
001F 3 02wF sp 25 4 64 10 16 25 40 64 B+8uF 450 VW  18p 32+ 32uF;350V.W  25p
0.015uF 3p 0.33uF 6Y%p 1000 800 640 400 250 160 100 64 8p |8+ 16uF,4S0V.W 20p 324 32uF,450 VW  43p Single Dual
00224F  3p  04TyF 8p 1600 1250 1000 640 400 250 160 100 10p [ 16 + 168Fi 4SOV W2Sp 50+S0uF:3SOV.W  35p 10K 10+ 10K 1
0.033uF 3p 0.68uF 1p 2500 2000 1600 1000 640 400 250 160 (3p | 16+100+ 100*300uh375VW £1.23 25K 25 + 25K o‘:‘
0.047uF 3p 1uF 13p 4000 3200 2500 1600 1000 640 400 250 6p | 32 * 100+ 125 +200uF; 275 V.W. £1.23 50K 50+ 50K =
0.068uF  p  LSuF 20p 470 220 10p | 32 + 100 + 200 + 200uF, 300 V.W. £1.23 100K 100 + 100K
i 100+ 100 + 100 + 150 + 1S0uF, 320V.W.  £1.66
0.1¢F 4 2F 2p 470 1201100 + 100 + 200 + 3004F; 275 V. W. £1.23 30p Sop
0.154F ap 1500 1000 680 470/ 18 f (0. 00e00uF: 300 V'R 935 Knobs  10p.
= 100+200+200uF, 300 V.W £1
Mullard €287 - 400V &7  |mme Preset
22 200uF; 27S VW 50p  300+300uF. 300V W £1.90 resels
001uF #4p  0.uF 7p
0.015uF @p  Q.ISuF 8p We also hold: MAIL ORDERS Where no p. & p. charge is Vertical or Horizontal
0.022uF #hp  02WF 10p Mullard €333 ceramcs | 8pf - 330pf 63V.  5p shown, a munumum of 7p. apphies. P. & P, on 0.1 watt Sp  0.25 watt Tp
0.033uF S%p  0.33uF 14p Silvered Mica 1%, SO0V, 2.2pf — 820pt 7p overseas orders 1s churged at cost 100 K 10K 100K IM
0.047uF  6p  O0A4TuF 15p Feedthrough cerumic 100Gpf: 350V sp ADDRESS TO" Mail Order Dept., 250 25K 25K 250K 2.5M
0.068uF op Disc ceramics, monolithic ceramic, high 56, Fortis Gl?en Road, Londen, N10 3HN, 500 SK 50K 500K SM
voltage types; tantalums etc. TELEPHONE. 01-883 3705
L
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Practical Elecironics Classified Advertisements

RATES: 8p per word (minimum 12 words).

Box No. 10p extra.
prepaid and addressed to Classified Advertisement Manager,

Farringdon Street, London EC4A 4AD

Semi-Display £6 per single column inch,
“ Practical Electronics” IPC MAGAZINES LTD., Fieetway House,

Advertisements must be

BOOKS AND PUBLICATIONS

PICTURE BOOK METHOD OF LEARNING

The quickest and soundest method of gaining mastery over these subjects.
The clear and concise illustrations make study a real pleasure. P. & P. included

Your Money Back Guaranteed. Free llustrated Prospectus on request.
SELRAY BOOK CO., 60, HAYES HILL, BROMLEY BR2 7THP.

FOR SALE

SERVICE SHEETS

SEEN MY CAT? 5,000 itelns. Me
Electrical Gear, and materials.
WHISTON, Dept. PE, New Mills, Stockport.

CATALOGUE NO. 18, Electronic and Mechan-
ical Components, new and manufacturers’
surplus.  Credit vouchers value 50p.  Price
23p, inchwling post. ARTHUR SALLIX
RADIO CONTROIL LTD.. 28 Gardner Street.
Brighton. Sussex.

wnical and
EK.

MORSE MADE EASY!!
FACE NOT FICTION. 1f you start RIGHT
you will be reading awateur and commercial Morse
within 2 month (normad progiess to he expected).

Using scientifically prepared 3-specd 1ecords yon
autonatically lewrn 1o recognise the code RHYTHM
without translating. You can’t help it, it’s ag easy as
Jenrning a tune. 18 W.P.M, in 4 weeks guaranteed.

Beginner's Section only £3-30, complete course £4-50
(Overseas £1 extra) detaiis only, 4p stamp. 01-660 2886
G3HSC (Box 19}, 45 GREEN LAKE, PURLEY, SURREY

COMPLETE 8ET P.E. For Rale. Offers Please.
R. Kerr, 4 Lothian Street, Bounyrigg, Mid-
lothian, Scotland.

TRANSISTOR SALE. Tested PNP Transistors.
20 for §0p, 40 for £1. Free 3 pieces of 1075
heat sink with each £1 order. I>. & . 15p extra.
B. HYAMS, 10 Westeott Place, Swindon,
Wilts.

SMALL QUANTITIES. Components at large
quantity prices. 87 OaKington Manor Drive,
Wembley. 01-902 3390.

QUAD 303 <tereo amplifier, excellent condition,

£30 o.n.a. 17 The Avenue, Hailsham BN27

3T, Telephone., Hailsham 842456,
SITUATIONS VACANT

ELECTRIC SALESMAN needed in N.W.1.

€22 pfw plus commission and Profit sharing
to the right wman.  Age over 22 vears, with
driving licence.  Phone anytime 485 5322 or
272 1231,

£2000 career
Yours in6 weeks ?

Yes. That’s all the time it takes
ACT to turn a person with the
aptitude into a qualified Computer
Programmer. Able to hold down a
responsible, well-paid job in the
world of computers. And our own
exclusive appointments agency will
introduce you to all the right con-
nections, FREE. We've already
trained vast numbers of people;
pointed them in the direction of
successand life-long security. Write
or ‘phone TODAY for FREE
details without obligation.
ACADEMY OF COMPUTER
TRAINING,
E81. Oxford House
9-15, Oxford Street, W.1.
Telephone: 01-734 2874

127, The Piazza, Dept. E81,
Piccadilly Plaza, Manchester 1.
Telephone: 061-236 2935

978

|
i
|
|

x SERVICE SHEETS ¢ MANUALS ¢ BOOKS

SERVICE SHEETS
30p + Postage gEERAAsDElOSE NCLOSE

OVER 12,000 SERVICE SHEETS AND MANUALS IN STOCK
TVS, R.PLAVSERAS EAND T.RECORDERS, ETC..

SERVICE SHEET

wiTH ENQUiRiES... | Catalogue 20p.

NEW BOOKS & PUBLICATIONS

PRICE + P.%P.
b P

. QUESTIONS & ANSWERS ON COLOUR TELEVISION. by J.A. RedduhougEh. 108 poges . - . . . £0.60 0
80,  QUESTIONS & ANSWERS ON AUDIO by Clement Brown, Assoc. Brit. IRE . . . . . . . . .. £0.60 10p
81.  QUESTIONS & ANSWERS ON COMPUTORS by Clement Brown Assoc. Brit. IRE . . . . . . . . £0.60 10p
82, QUESTIONS & ANSWERS ON ELECTRIC MOTORS by A.J. Coker. . - . . o . .. - £0.60 10p
83 QUESTIONS & ANSWERS ON ELECTRICITY by K.G. Jackson . . .. . . . . . - £0.60 10p
84. QUESTIONS & ANSWERS ON ELECTRONICS by Clement Brown. Assoc. Brit. IRE. . £0.60 10p
85, MANUAL OF SOUND RECORDING. 2nd Edition by J. Aldred. 269 poges, . ..... . ., ... £3.50 15
8.  SEMICONDUCTOR PHOTOELECTRIC DEVICES by Dr. Inz. A. Ambrozick, 344 pages. 242 illus . £3.75 Bp
87.  PICKUPS & LOUDSPEAKERS by John Earl. 203 poges. 156 Illustrations . .. . . . ... 1300 1%
88. PUBLIC ADDRESS HANDBOOK. A Manual of Sound Reinforcement by V. Copel ., ... . ... £3.00 15
89,  RADIO & TELEVISION YEAR BOOK by IPC Ltd. Lists latest Models with illustrations . . . . £1.00 15
90. HIFI, PA & DISCOTHEQUE AMPLIFIER DESIGN HANDBOOK (5 to 1,000 Watts) 122 poges . . £0.79 10p
91, BEGINNERS GUIDE TO HI-Fl. by J.R. Hey. ASERT. An introduction 1o HI-F| Equipment . . . £0.35 7
92, GOVERNMENT SURPLUS WIREL ESS EQUIPMENT HANDBOOK. Data on Trans/Receivers Etc . £2.80 e
93, COLOUR TELEVISION WITH PARTICULAR REFERENCE TO THE PAL SYSTEM by G.N.Patchent £3.00 Dp
94. PAL-D COLOUR RECEIVER: QUESTIONS & ANSWERS by K.J, Bohlman. AM(nst.E. . . . . . £0.68 10p
95, TEL EVISION SERVICING by G.N. Patchett. Vol.1. Principles. Video & Sound, \Fs. Tuners etc. . £0.75 10p
9.  TELEVISION SERVICING by GN. Patchett. Vol.2. C.R.T. Sync.Seps. Time—Bases etc. . . £0.85 10p
97.  TELEVISION SERVIGNG by G.N- Patchett. Vol.3. Limiters,A.G.C. Flywheel Sync. etc £0.55 \
98.  TELEVISION SERVICING by G.N- Patchett. Vol.4. Practical Servicing & Fault-Findin £0.75 10p
99.  RADIO SERVICING by G.N. Patchett. Vel. 1. Basic Electrotechnology, . . . . . £0.60 10p
100. RADIO SERVICING by G.N. Patchett. Vol.2. Intermediate Radio Theory. . . . . . £0.90 10p
101, RADIO SERVICING by B- Fozard, B.Sc.Eng.C.Eng.MIEE, Vol.3.Final Radio Theory £0.75 10p
102, RADIO SERVICING by G.N. Patchett, Vol.4. Fautt-Findina £0.85 10p

MECH ANICS COURSE [N RADIO, TELE VISION & ELECTRONICS (433) by B. Fozard
119, FIRST YEAR. Principles and Calculations . 10p
MECHANICS COURSE IN RADIO, TELE VISION & ELECT
120 PART ). Electronic Systems . .. ... o . 10p
121 PART 2. Second Year. Electronic Systems . ...... .... .. - K 10p
122. PART 2. Third Yeor. ElodnnicSEsvems...... e e, £2.00 13p
123, AUDIO TECHNICIANS BENCH MANUAL by John Earl. 182 pages. 114 Illustrations .. . . ... £3.00 159
124.  TUNERS & AMPLIFIERS by John Earl. 187 pages. 127 Illustrations. . ...... .. e . 12210 15p
125.  WORLD RADIO-T.V. HANDBOOK 1972. Immense amount of tabulated matter . .. ... £2.80 25%
126.  VIDEO RECORDING: RECORD & REPLAY SYSTEMS by G White. 216 pages £3.25 20p

Send S.A.E. for Free LISTS of Practical and Technical

TELEVISION SERVICES

BELL'S

Albert Place, Harrogate, YOrks.

SERVICE SHEETS. LRadio, TV, ete., 8,000
models. List 10p. 8. A K. enqguiries. TELRAY.
Il Maudland Bank. Preston.

© WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE FELECTRONICS,
4 The Broadway, Hanwell. London, W.7.
(F-H67 H400/2971.

TOP PRICES PAID
for new valves and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES

(B) 367 Kensington Street
Bradford 8, Yorks.

LADDERS
LADDERS. 20ft. £7-80. Callers Welcome.
tarr. 80p. Leaflet (Dept. PEE), HOME
SALES, Baldwin Road, Stourport, Worces.
Phone 02-993 2574/5222. Ansafone installed
5222, Open Sunday 8-12 noon.

Books on Radio & Television now available to

Tel. 0423-86844 X

S8ERVICE SHEETS for Televisions, Radios,
Transistors, Tape Recorders, Record Players,
ete., from 8p with free Fault-Finding Guide.
S.A.E.  orders/inguiries. Catalogue 15p.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 29066.

MUSICAL INSTRUMENTS

ELEGTRONIC PIANO

Touch Sensitive Pedal Sustain
Adjustable Decay

Plug-in units for constructing 2, 4, 6 octave
ELECTRONIC PIANO. Also, Touch
Sensitive Percussion Units for Keyboard
Bass or add Piano Sound to existing organ.
S.A.E. details of these and other units.
To: DIGICHORD

Duffryn Glywd House

Elm Road, Tokers Green

Reading, Berks.

HI-FI EQUIPMENT

DISCOTHEQUE AND THEATRE EQUIP-
MENT. Custom built to 1,000W audio and
100kW lighting control. Made to measure
design service. Inquiries to Box No. 44,

Practical Electronics November 1972




Peecless

-....Acclaimed by the Experts
MULTI-UNIT SYSTEMS
IN KIT FORM
MATCHING CABINET KITS
ALSO AVAILABLE
Full details & addr

P.F.& A.R. Helme Ltd. (Dept. PEII)
Summerbridge: Harrogate HG3 4DR
Yorks. Tel. Darley 279 (STD 0423-72)

s of your local dealer from:

HI-FI LOUDSPEAKERS

RECEIVERS AND COMPONENTS

MINI MAINS TRANSFORMER MT7, 30 x 30 x
37mnl, 7-0-7V rms, 120mA. for 9V rectified
d.c. Top quality component with really com-
Mail
order only. AMATRONIX LTD., 396 Selsdon

prehensive data. 70p, U.K. post 5p.

Road, South Croydon, Surrey, CR2 ODE.

POLYSTYRENE CAPACITORS, 125V-100, 120,
150, 180, 220, 270, 330, 390, 560, 680, 820, 1,200,
1,500, 1,800, 00, 2,700, 3,300, 3,900, 5,600, 6,800,
8,200, 0-01, 0-012, 15p doz., post 10p. 0-015, 0-018,
0-022, 0-027, 0-033, 24p doz., post 10p.

COMPUTER PANELS, 5-BC'108, diodes, ete., 4—
50p, post 10p, American panels, 4—55p, post I2p.
Panel type 773B, 8 silicon transistors, 40 diodes,
20p: T01B, 6 silicon transistors, 16 diodes, 12p,
post 5p each. For lists of other types and com-
ponents send large 8.A.E.

UNIT WITH 4LA2 POT'CORES + CAPS, 50p. post
15p. LA2 ex. equipt., 20p, new and boxed, 30p, C.P.
ORP12 ON PANEL EX. EQUIPT., 35p, C.P. M.C,
METERS 2 and 3in, three ass., £1-05, post 23p.
WIRE ENDED NEONS, 10—45p, 20—75p, post Rp.
BANK OF FIVE WITH FIVE C407 DRIVER TRAN-
SISTORS, 45p, C.P. Bank of 30 with 30 transistors,
£2-15, C.P. NEW 468 WAY STEPPING SWITCH
WITH RESET for mains operation, £1-25, post 25p.
CROUZET GEARED SYN. MOTOR, mains operation
15 r.p.m. a.cl. wise, 75p, post 13p. VELODYNE
UNIT 7 win. valves, w.w. res. caps, etc.. 835p, post
15p. IC. 7400 BERIES on panel(s), 10—75p, post
10p. NEW COIL PACK LMSW, 8 piano key, no
dope, 50p, post 20p. COPPER CLAD PAXOLIN,
single sided, 3§ x 5lin. & for 80p, post 10p.

ASSORTED COMPONENTS, 7Ib, £1-30, C.T.

ASSORTED COMPUTER PANELS, 2Ib, £1.30, C.I.

MIXED POLYSTYRENE, S/MICA CAPS, 100- 40p,
(558 .8

MIXED TRANSISTOR AND I.C. FALL OUTS, 100
appron,, 18p., (P,

J.W.B. RADIO
75 HAYFIELD ROAD, SALFORD £, LANCS,
Mail Order anly

AARVAK ELECTRONICS. Soundlight,
vertors. 3 channel 1-2kW £17, 3kW
Strobes, 1 Joule £16, 4 Joule £25.
74 Bedford Avenue, Barnet,
01-449 1263,

Herts,

Con-
£25.
Mail or call,
Tel.

METERS, Motors, Relays, V

MENT, 31 Nelson Street, Southport.

‘es, llectronies.
At ROGERS FASCINATING ESTABLISH-

Arbour Electronics Lid.

EAST HANNINGFIELD INDUSTRIAL
ESTATE, Near CHELMSFORD, ESSEX
Telephone: Hanningfieid 700
EX COMPUTER COMPONENTS
5 multi contact relays 2:5K ohm coil, 50p, P. & P.
10p. 8 micro switches. mixed, 50p. P. & P. 10p.
240Y motor with governor and slipping clutch
90p each. P. & P. 20p. 2-5A meters 3in x 34in,
75p each P. & P. 10p. 5 printed circuits 4in x 4in.
approx. 100 semiconductors, 50p. P. & P. |10p.
Memory core stores ferrite cores 25 x 50
£1-50 each, 30 x 30 £1-00 each. P. & P. 30p.

300 mixed resistors/capacitors as new, 65p.
P. & P. 5p. Cable 14/0076 600V. 100 yds, 65p.
P. & P. I0p. Instrument cases, 8in x 6in x 6in,
blue with white front panel, £1-60, P. &. P,
25p.

SPECIAL OFFER.
ferred Values }W and

100 mixed resistors,

Pre-
W £1.25, including

postage. 2-2mF 250V WK 10p each, including

PP,
London, N.W.1. Tel. 485 5322.

ALEXANDERS, 16 Inverness Street,

100 WATT AMPLIFIER

Fully protected, transformerless, 9 transis-
tor circuit. Input 500 mVY. Output into
8 ohms. 0-19% distortion.

Printed circuit board and full instructions.
£1-45p + 10p P. & P. S.a.e. for list of
component bargains,

EDMUNDS COMPONENTS, 134 NORTH END
ROAD, LONDON, W14,  (Maif order only)

SURPLUS STOCK
AT
REDUCED PRICES

Cs - Rs - TRANSISTORS . SMALL
3V ELECTRIC MOTORS
RELAYS TRANSFORMERS
PLUGS - SOCKETS, ETC., ETC.

SEND S.A.E. FOR LIST

W.E.C. LTD.
High Street « Ripley o Surrey

5—N-Channel FETs 3819E—£|

Full specification devices complete with circuit
details for building voltmeter, timer, ohm-
meter, etc.

Send 5p for full list of field effect transistors and
other top quality transistors available at bar-
gain prices.

REDHAWK SALES LTD.

45 Station Road, Gerrards Cross, Bucks,

MAIL ORDER ONLY

BRAND NEW COMPONENTS BY RETURN.

Llectrolyties 15V or 25V, 1, 22
3ip. 2. 47, 4p. 100, 5p.
Subminiature bead-type tantalums
022/35V, 0-47/35V, 1/35V, 2-2/35V
8p. Mylar Film 100V, 0-001, 0-002,
. 2p. 004, 0-05. 2P, O-06N,
styrene 63V, 10pf.

Mullard miniator.

Carton
S for 5p, Tnsured postage, Sp.

patal

o1
10-000pf.. K12

2, 47, 10 mlds,,
SOV, ip extra

Fili
tors, 1512 series, third watt 1€ —10 M¢).
THE R,
SUPPLY €0, 127 Chesterfield Road, Shetfield

Modern Computer Panels. with
TOS and plastic transistors, 6 for £1,
I5p p. & p.

P/C Board S/$S 54in ~ 54in. 10 for
50p +4- I5p p. & p. Panel with 8 OC43
+ 24 OA8I, 35p. p.p.
Transformers, 7-5 4 7-5V 2pp. A,
60p, p.p. 18-0-18V 200mA - 24V
40mA 70p, p.p.

Brand New Min Jones Plugs and
Sockets, 6W, 30p; 8W, 40p; 12W,
50p; 18W, 60p; 24W, 75p. All pairs
p.p. 700 m/watt amp, 9V, 8Q output,
£1, p.p., with connections.
Transformers, 52-0-52V |A + 22-0-
22V 0-2A, £2, p.p. 34-0-34V 2A |
22-0-22V-2A, £2, p.p.

3EG| Scope Tube, new, £1-75, p.p.
UHF Tuners, transistorised, £1-50,
p.p.

Veroboard 0-1 4in. < 24in. |0 for £1 |
I1Sp p. & p.

R.T. SERVICES (Mail order only)
77 Hayfield Road, Salford 6

rismpus elecironiy

All Brand New.
Guaranteed. Fast  Service.
5V DIGITAL INDICATOR
O-9DP. with socket and red
Friter,  £1-55. 447 £1-49.
IC GAS DETECTOR. =moke,
Butane, Vapour, ete., £2.19,
data 8p, ULTRASONIC TRANS-
DUCER. Transmit or receive,
£2.  LIGHT EMIT DIODES.
Visible red/panel ¢lip/data, 39p.
INFRA RED Guvisible beau), £1-18,

IC CALCULATOR CHIP-TMS1802NC. 4 function,
S digit, 3 register storage, ROM and RAM memory.
2K pim DIL, £29, data 85p. LED DISPLAYS to suit.
I DIGIT £4-49 each. 5 DIGITS with inagnifier.
DIL case. £17.49. KEYBOARD. 1V way reed
switeh, £14-97.

INTEGRATED CIRCUITS: with data.

Y41 op. amp. TOS or | 3lp: 704 TOj, 23p:
YUY DIL, 29p: 7iu, 38p: . 59p: 745, 39p.
PHOTO DETECTOR & AMPLIFIER, lens case, 44p.
AUDIO AMP. 3 5W 1f,-Fi, ctc., £1.24. Stereo: Dual
Preamp, £1-49. FM MPX Decoder, £1-49. 74N:
Data Booklet, 12p: gates 7400, ete., 18p; 7470/72,
20p; 473, 39p: 7400, €3p; 7492, 73p. DIL

Money Back

SOCKETS [ow profile 11 ur 16 pan., 13p.
TRANSISTORS:

2N3055

AU

BC108, 7p. BC109. 8p.
SIGITIR, ACI2T/N, ACLIRT/R,  AF117, 18p:
BC1GT . 17p; BOLTT R/, 15p:

iT/
;B 13p:

. 39p. BC107, 8p.
< =i

INGL4/6, 5p: O Ax1f91. 7p; txz2onf2o2, 10p. 1A
RECTN: 50V, 4p: 400\, 8p: o0\ Bridge, 20p.
ZENERS: BZYN% 400mW, 12p: 5 1V/I0W, 28p.
MINT SUR J4A/400Y, 85p. TRIAC HA/400V 87p.
CAPACITORS 307 Electrolytic,

10/50/14 20050001, 8p;  Loom . 15p
DISC: 2 Lo 0 0470F, 3p; 00l to 0, 8p.
PRESETS (-25W, §p,

Ca%. 1p.
te., DIN plags, 13p: <ochets, 8p.
imocase, £14.  Light Dimner, $4,
ELECTRONIC. CAR IGNITION KIT. £8-87,
FREE. CATALOGUE, S.AF., DATA SHEETH,
6peach. W O P & I'. 7p. Overscas 35p. Discount
10+ e,

P.0. BOX 29, BRACKNELL, BERKS.

Pr_ofessional quality at budget prices!
using Range 500 mixer modules.
m.310  Microphone amplifier (600Q), £4;

m.SIi Equaliser (Bass & Treble), £4; m.512
Ceramic amplifier, £3-80; m.5i3 Line amplifier,
£3.80; m.514 Buffer amplifier, £3.60; E.400
Phase amplfier, £3-30; B.30 Booklet on mixing
circuits, 30p.

12p P. & P. Above 5 units free, above 10 units
15%, discount.

Mixers and Effects equipment built to order.

CRAIG AUDIO EQUIPMENT
54 Charles Street, Herne Bay, Kent

NEW FULL SPEC.
DEVICES BY RETURN
MONEY BACK GUARANTEE

MICROCIRCUITS: 704 30p: 710 36p: 723 71p; 741 32p.
TA5 37p; BNTH

4 £1-24. 74 SERIES TTL: 00 18p; 0! 18p:
1018p: 11 21p; 20 18p; 30 19p: 40 18p: 47
2 30p: 73 4lp; 74 33p; 75 44p; 81 £1-2
1£1-21. TRANSISTOR:! 054 38p ;TN 3055
10p. ME SERIES:

72p
42p; BOIOTI/SC/9C 8p s BEY50/51/5
0411 18p; 0412 19p; 0413 14p: Joo2 10p; 4101 10p;
4102 11p; 4103 10p: 6002 14p; 6101 14p; 6iv2 15p:

2003 15p: MP=111 32p: MPHIT2 42p; OC44 12p; OC4;
12p: OUTL 12p; OUT2 12p: OCK] 19p; MEF104 42p:
UN3819 28p; MELLL 35p; MELI2 44p. 1 AMP
FIERS: 50V 34p: 100V 4p: 3
SN0V 12p; 100V 1dp: WO05
M04 27p. 400mW 5°, ZENERS: 47, 51, 6
X201, 10 and 12 volt, 11p cach. BAY SRR Serie
33% 8p. 1 WATT §v, ZENERS: 15V and 30V 1
DIODES: IN14 3p; IN9I6 4p; IN4I48 4p; OAS 17p:
OA47 7p; OAYD 8p: 0A9) 5p; 0A200 Tp: DA202 8p.
SCR: 600V 1-6\ 75p; 400V ®A £1.14: LED PANEL
LAMP 45p. SOLDERCON IC PIN SOCKETS 0-7p per
pin any length. PC RESIST PEN 80p. 14 PIN DIL
SOCKETS 14p. MICROHM Resistors 44p.

JEF ELECTRONICS (P.E.11)

YORK HOUSE, 12 YORK DRIVE, GRAPPENHALL,
WARRINGTON, WA4 2EJ. Mail Order Only. C.W.0.
Pox Po9p per order. Overceas 85p. Discounts start at
109, for 104,

o

SOUND SUPPLIES
{Electronics) Co. Ltd.
P.A. EQUIPMENT. Marshall amps, instruments
and guitars, etc. TOA and Eagle amps and
accessories, Reslo mics, etc.
COMPONENTS. Resistors, capacitors, plugs,
sockets, cables, audio leads, semiconductors,
valves, vero board, etc., for the constructor.
Power packs and car droppers for the cassette
recorder or radio.
S.A.E. for list and enquiries. P.A. list 15p.
12 Smarts Lane, Loughton, Essex
Tel. 01-508 2715 Closed all day Thursday
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TAPE AMPLIFIERS

2 *ECCE3, EL84, EZ80.20u VI/P sensitivity,

2 watts O/P into 7" 4" 3 ohm speaker. All

contained in polished cabinet with non-

standard single motor deck. Supplied

complete with circuit. £3 + £ carr.
GREENWELD ELECTRONICS (PE2)
24 Goodhart Way, W. Wickham, Kent
$.a.e. circuit and details

PRECISION
POLYCARBONATE CAPACITORS
Fresh Stock — Fully tested

Close tulerance. High stability.  All 63V d.c.

0-4Tul +1°% 80p
}-0uk: +1% 60p
@2ul: +1% 78p
47Uk +1% 21-18
6-8uF £1°, £1:50
10,2¥ +19 21.80
15uF +1°, 22:70

TANTALUM BEAD CAPACITORS. Values
available 0-22, 0-47, 10, 2-2, 47, 6:8uF at 35V,
JOuF 25V, ISuF 20V, 22uF ISV, 33uF 10V,
47uF 6V, 100uF IV—all at 9p each; 6 for 50p;
14 for £1. Special pack 6 off each value (72
capacitors) £5.

NEW I—TRANSISTORS. BCI07, BCI08,
BCI109. All at 9p each; 6 for 50p; 14 for £1. All
brand new and marked. Full spec. devices. May
be mixed to qualify for quantity prices.
POPULAR DIODES. IN914, Tp each; 8 for
50p; 18 for £1. IN9I6, 9p each; 6 for 50p; 14 for
£1. 1S44, Sp cach; I1 for 50p; 24 for £1. All
brand new and marked.

NEW LOW PRICE—400 mW Zeners,
Values available 4-7, 68, 7-5, 8:2, 9-1, 10, I1, (2,
135, 15V, Tol. +5°% at 5mA, All new and
marked. Price 10p each; 6 for 50p; 14 for £1.

RESISTORS. Carbon film ;W 5%,. Range from
2-2Q to 2'2MQ in EI12 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: 8p
for 10 of any one value; 70p for 100 of any one
value. Special development pack—10 off each
value 2:20Q to 2.2MQ (730 resistors) £5.
440V A.C. CAPACITORS. 0-1uF, size | §in X
in, 25p; 0-28uF, size I §in X §in, 30p; 0-47 and
-SuF, size 1}inX #in, 35p; |-OuF, size 2inX tin,
45p; 2-0uF, size 2in X 1in 75p.
SILICON PLASTIC RECTIFIERS | 5A—
Brand new wire-ended DO27. (00PIY at 8p
each or 4 for 30p; 400PIV at 9p each or 4 for
34p; 800PIV at 14p each or 4 for 50p.

v. ATTWOOD, DEPT. Bé, P.O. BOX 8,
ALRESFORD, HANTS

TV Line out-put Transformers
Replacement types ex-stock.
For '* By-return '’ service, contact London
01-948 3702
Tidman Maijl Order Ltd., Dept. PE,
236 Sandycombe Road,
. Richmond, Surrey TW9 2EQ
Valves, Tubes, Condensers, Resistors, Rectifiers
and Frame out-put Transformers also stocked.
Callers welcome.

COMPUTER PANELS

Panel contains 2 x Mullard OC23 Transistors and
S other Transistors, etc. 2 panels 50p p.p. 15p.
Panel contains 2 x Mullard OC28 Transistors
2XBCY34, etc. 2 panels 50p p.p. 15p.

Assorted Computer_  Panels contain  many
useful Transistors, Diodes, Trim Pots, etc.
4 Panels for £1 post free.

Assorted Panels contain_ minimum of 10
integrated circuits, also Transistors, Diodes,
etc. £1 p.p. I5p.

Electrolytic Capacitors UF/V, 2,000/35, 10,000/
15, 10,000/25, 12,500/35. All at 30p each p.p. 6p.
2,000/50, 2,500/50, 5,000/50, 10,000/50, 12,500/
50, 50,000/15 all at 40p each p.p. |0p.

Also available wide range motor start capacitors
also block paper, etc. Send your exact require-
ments.

Assorted miniature and subminiature Electro-
lytic Capacitors, 100 for £1-20 p.p. 15p.

Mail Order only

XEROZA RADIO

| East Street, Bishop's Tawton, Devon
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KITS! KITS! KITS!

A new range of audie kits for discotheques,
groups, musicians, etc. AN parts guaranteed
and full assembly instructions supplied.
REVERBERATION UNIT KIT

4 input 2 channel mix plus reverberation level
control, etc. Battery operated. £10-50 + 50p

P. & P.

100 WATT SLAVE AMPLIFIER KIT

A mains operated solid-state power amplifier
for P.A. applications. Delivers {10 watts into
6 ohm load. £20 + £1 P. & P.

100 WATT INSTRUMENT/P.A. AMPLI-
FIER KIT

A professional amplifier using plug-in printed
circuit boards. 4 input 2 channel mix with
high-lift treble and bass controls on each channel.
Separate master volume, etc. £30 + £1 P. & P.
FUZZ 8OX KIT

A compact battery operated unit with pre-set
furzfvolume level controls and changeover
switch. £€3-50 + 25p P. & P.
SOUND-TO-LIGHT KIT

An effects lighting control unit featuring
built-in amplifier and microphone. Modulates
up to 1500 watts of lamps. Sensitivity fully
variable. €8-50 4+ 50p P. & P. .

The above kits are also available fully built and
tested. S$.A.E. for full details. Mail order to:

REID ELECTRONICS

43 Heaton Grove, Newcastle upon Tyne NE6 5NP

MISCELLANEOUS

CIRCUIT BOARD ETCHING KITS, full
instructions, £1-28, c.w.0o. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St Albans,
Herts,

CLEARING LABORATORY, scopes, V.T,V.M's,
V.0.M's, H.S. recorders, transcription turn-
tables, rlectronic testmeters, calibration units,
P.S.UCs,  pulse  generators, D.C.  null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/ relays,
components, ete.  Lower Beeding 236.

SURPLUS ELECTRIC CABLE. 3-core rubber
covered 28/0076 (100yd coils), £4 per roll.
50p postage. 3-core rubber covered 28/0076
(500yd coils), £15-80 perroil.  Free, 3-core PVC
Black 14/0076 (100yd coils), £3.50 per roll
25p.  Single core PY( clat. 14/0076 (100yd
coils), 60p per roll, 10p. 3-core PVC Black
flat 28/00768 (100yd coils), £3.-80 per roll,
25p.  Single core PVC Black 14/38 (100yd
coils), 50p per roll, 10p. Instrument (ase
Strap, #in wide nylon black (100yd coils),
50p per roll. 10p. New 1/20 H.P. Fracmo
£4.50. BROXBOURNE ENG. (0., Salisbury
Road, Hoddesdon, Herts. Telephone, Hoddes-
don 63666.

METER REPAIRS. Ammeters, voltmeters,
multi-range meters, etc. Send to METER
REPAIRS, 39 (hesholm Road, London,
N16 0DS,

CHROMASONIC ELECTRONICS is well and
living at 56 Fortis Green Read, London,
N10 3HN. 40-page illustrated catalogue 20p
post free.

FIBRE OPTICS

FLEXIBLE LIGHT PIPE used to convey light to
inaccessible positions for inspection, panel
indicators, photo-electricand other applications.
FIBROFLEX Type | glass fibre flexible light
conduit |.14 mm active dia. bundle sheathed in
P.V.C. Prices per metre (U.K. post free): (-4,
70p; 5-9, 55p; 10+, 40p. 25 metres £6 per reel.
CROFON (Trade mark of Du Pont) Type 1610
plastic flexible tight conduit now available.

64 filamencts. Active dia. 1-80 mm.

Prices per metre: 1-4, £1-20; 5-9, £1; 104, 80p.
25 metres £16 per reel.

Send S.A.E. for full range of products, price list
and literature.

FIBRE OPTIC SUPPLIERS
P.O. BOX 702, LONDON WIi0 6SL

RUN YOUR
TA:E RECORDER

OF
A.C, MAINS s
Madim ul;i( suppI‘ied complete P
and ready to plug into g
cassette record'e’r. (Sltate 331‘:5 n 50
aA(|e. mod.ell ;rd lug required.) P. & P. I5p
so available for single 6V, 9V, "
18V, 1P &P, T5p. T oY .
R.C.S PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, Lo)ndon, E.17

YOUNG SCIENTISTS

and not-so-young, whether beginnar or
advanced —we offer a range of over 35
SUPER projects,

Have you ever wanted to build A
MACHINE THAT LEARNS? Or perhaps
make a TEACHING DEVICE? Maybe ycu
fancy the idea of an ELECTRONIC
FANTASY MACHINE?! How about a
" Thing' capable of REPRODUCING
{ITSELF? Whatever your eiectronic turn-
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science-fiction-
world of BOFFIN.

GET YOUR CATALOGUE — SEND JUST

15p NOW! (S.A.E. for details).

TO: BOFFIN PROIJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

Join tomorrow
stamp collectors
with this
unbeatable
e z SPACE STAMP OFFER....
~nnn? A colourtul collection of 38
stamps including scarce

imperforate overprints, laking
{ you through the Cosmos with

Armstrong, Gagarin, Aldrin and

Valentina Tereshkova. ..

YFrom Earth to Moon -and

beyond - ail for just 10p with
3 our bargain approvals

ASKLOT PE2

. PPROV

50 BENMARK HILL, LONDON,S.ES.

CONSTRUCTION AIDS. Fascia panels, dials,
nameplates in etched aluminium to individual
specification.  Sheet aluminium, printed cir-
cuits—drafting  tapes, negatives supplied,
boards manufactured, singles or small runs.
Copper c¢lad laminate supplied. Hardware
for constructors. S.A K. details. RAMAR
CONSTRUCTOR RVICES, 29 Shelbourne
Road, Stratford-on-Avon, Warwks,

VA

FOR ALL your Llectronic Component requirr-
ments. Send for free list to B.('. ELECTRONI(
SUPPLIES, 7 Regent Road, Hudderstield,
HD1 4NR.

PROFESSIONAL CONTROL PANELS
with

MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE  ALUMINIUM.
NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.
CHOICE OF SILVER ON BLACK, RED,
BLUE, GREEN.

TRIAL KIT £1-28 Carr. Paid
No. | KIT £1:88 Carr. Paid
No. 2 KIT £2-39 Carr. Paid

M.P.E, Ltd., BRIDGE ST., CLAY CROSS, DERBYS.

DIMMIT

range of light dimmers
standard wall mounting models

Rotary: 400W £3-10 1KW £3-95
moduleonly : 400V £2:80 | KW £3-60
Slider: 400W £4:35 IKW £4.95
moduleonly :400W £3-50 { KW £4.05

2 kW Slider module now available

Send 10p for complete catalogue of
Dimmits. Orders: add 10p)P. & P. for,
each dimmer.

YOUNG ELECTRONICS

S4 Lawford Rd., London NWS 2LN 01-267 0201
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NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get
the printed-circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN-TO-BUILD with the
EASY-TO-FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE—
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.

GET YOURS! SEND £5-50 NOW (S.A E. for decails)
TO: 'BOFFIN PROJECTS'
‘DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

P.E. GEMIN). Ltched aluminium fascia
panels as detailed in latest publication
Printed  circuit  hoards and other items.
NAK. details. RAMAR CONSTRUCTOR

SERVICES, 29 Shelbourne Road, Stratford-
on-Avon, Warwicks.

CALCULATOR
CHIP

TEXAS 1802 One-Chip Calculator Circuit.
Build yourself a low-power pocket calculator
with 8 digit display (7-Segment) and all
professional functions.

Calculator Chip TMS 1802NC £30-00
RAPIDMAN 800 Calculator £39-50
LED Displays- One digit £4-50
Four digits £17-00
5x7 Dot Matrix £12-50
All displays 14 pin D |.L. packages. CWO to:
ELECTRONICS
181 EBBERNS ROAD, HEMEL HEMPSTEAD, HERTS.
0442 62757

BEST EVER—INTERNATIONAL
230 VOLT A.C. “MAINS"” PER.

FORMANCE from |2 volt car battery,
R.C.A. INTERNATIONAL 230 volt
A.C. POWER UNIT. Wonderful

230 volt a.c. performance with low
battery drain. Marvellous for A.C.
FLUORESCENT LIGHTING and
hundreds of makes and types of 200/240
volt A.C.and UNIVERSAL A.C./D.C.
APPLIANCES. Can be used for re-
charging battery by using an ordinary
motorist's 4 amp battery charger.
Total weight of unit 2| Ibs. Price
ONLY £4-90, plus £] delivery. Money
back if not delighted. C.O.D. with
pleasure.

Dept. PE, BROADWAY DISTRIBUTORS, The

Benerator Centre, House of Time, 273
Broadway, Rossall, Fylde, Lancs.

7 VUKAW 50 PROFESSIONAL TH

(SELF-SPRIN vy Gmokar Twe
6 ¢ tﬁese ain arying GREY HAMMER
e w/ or BLACk WRINKLE
NOW! % (cpacie€) fimshos

CLOSED ALL DECEMBER FOR ANNUAL HOLIDAY

ELECTRONIC MUSIC

CIRCUIT ASSEMBLIES for all your music
projects, ready-to-use modules ideal for Syn-
thesisers, Sound Effects, Organs, Instrument
modifiers.

CHOOSE from over 25 circuits, including our
new range of I-C designs for Synthesiser work.
OUR CATALOGUE contains full technical
details, explanations and definitions, suggestions
for projects, and discount price details.
OUR PRICES are the lowest in this field and
represent unbeatable value for money.

Send only 20p for our lacest catalogue

TAYLOR ELECTRONIC MUSIC DEYICES
GREYFRIARS HOUSE @ CHESTER

RECORD T.V. 8OUND using onr loudspeaker

isolating transformer. Provides safe con-
nection to recorder. Instructions included,
£1 post free. CROWBOROUGH LELEC-
TRONICS (P.E), Eridge Road, Crowborongh,
Sussex.

Versatile

- . - MINI-AS ) i 9
P
ONE | ® @®
MINI-LAB ‘Comprising :
s AC and DC Voltmeter s Audio
Generator « Ohm Meter » Resistance
Substitution e Capacitance Substi-
tution e DC Ammeter e Battery Supply
e RF Signal Generator « RF Field

Strength Indicator. £11 - 95

This new, unique instru-
ment combines all you

need for testing. Guaran- p|u525pp.&p.
teed, money back if not satisfied.

Cash with order or write for illustrated data
sheet to:

R.S.L. COMPONENTS (Dept. PE)
Cricketfield Lane, Bishop's Stortford, Herts

EDUCATIONAL

GET INTO HKlectronics opportunities for
trained men. Learn at home. Postal eourses in
RTEB, City & Guilds, Radio. TV, Telecoms. .
cte. FREE informative ynide: CHAMBERS
COLLEGE (Dept. R.103). Alderimaston Court.
Reading, RG7 4P,

ENGINEERS - get o technical  certificate.

Postal courses in  Engineering, Blectronics.
Radio, TV, Computers, Draughtsmanship,
Building, ete. FREE book from: BIET
(Dept. 1 .4), Aldermaston (ourt, Reading,

RGEAPY. tervedited by ¢ 100,

— STANDARDISED
m PRINTED CIRCUIT SYSTEM

for 1.C.s and discrete Transistors

undrilled 95p .  Orilled £1-84) .

Glass Fibre undrilied £1.05, Dyilted 52—15};"}3,‘ REE
Pleasestate whether for ic.s or transistors. pﬁ
Starter packs of mixed undrilled small boards 50p & 70p
Gotd plated Edge Connectors, 14 way 35p, 30way 68p
Mounting pillars from 3¢, Card handles 5p 5

|-—=__ounting pillars from 3y
NIP ELECTRONICS
DEP. ng_ POBOX 11, ST ALBANS,HERTS. ]

>

o7
S0

Sgangl; packs with three different board sizes and full details i

lars

NIP-E-BB

E.PROJECTS ON NIP-E-BOARD
on srbp drilied 82D (2 boards),
drilled §7p:undrlied Sip.

oy
%Lm Fhalass:
Sauare Waye Generator on srbp drilled p;undn'hdg)n,
Fhlass drilled ;undritied 35p.
Logic Demonstrater o

inrt
3 dniied 58p; andrilled 30p;
tass drifled 68pundrifled 5

H.N.D. IN

and letter.

HONS. DEGREE IN

ELECTRONIC ENGINEERING

Two academic years in college, one year in
industry and a final academic year in college.

HONS. DEGREE IN

ELECTRICAL ENGINEERING

Three years on a six-monthly Polytechnic/Industry
sandwich pattern followed by a final academic
year in college.

ELECTRICAL and ELECTRONIC
ENGINEERING

Three year thin-sandwich course.

For full details apply to Head of Department of
Electrical and Electronic Engineering, North
Staffordshire Polytechnic, Beaconside, Stafford or
telephone him at Stafford 52331.

Please quote reference 1546/PE on both envelope

EC

previous training in Electronics and Radio.
in Marine Radiocommunication and Radar are also available.
Electronics College, Dept. B/11, 20 Penywern Road, Earls Court, London SWS5 9SU. Tel. 01-373 8721,

TELEVISION TRAINING
(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16
months' duration, with daily attendance, are available for beginners and shorter courses for men with
Next course commences January 1st. Training courses

Write for prospectus to: London

November 1972
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BUILD A
PROJECT ‘X’ SYNTHESISER

using newnon (Regd. Trademark)

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, £7. Voltage-controlled
Oscillator VCO1, £9-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£12.50. White noise type WN1, £6. Voltage-
controlled amplifier VCA1, £10. Voltage-controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £9. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
SHE-1 SAMPLE, HOLD and ENVELOPE module gives build cabinet and wire in controls and patchboard
sustain and variable env. to VCO signal. £11-50. connections! Joystick controls £4-50.

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 products in the music stores, too. Suppliers of
special equipment to a leading group. Our modules are used in professional equipment]

Send s.a.e. for synthesiser details or send 15p for full catalogue of our famous musical effects.

D.E.W. LTD.

Typical Simplified Synthesiser

MAN-SIZED ROBUST PATCHBOARD

MAKE A "PATCH" AS IF YOU MEAN IT.
“K-L-O-N-K'"and it's MADE!

No fiddling with fragile patch pins. No cables.
Countless possible combinations giving FULL
RIANGE EFFECTS. Keyboards available for versatile
“live" use.

NEW BREAKTHROUGH

VCO-2 gives SINE, TRIANGULAR and SQUARE outputs,
and is stable! 1 volt/octave control. Single £20 each.
Matched and tracked £23 each.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

TRANSFORMERS MINIATURE PUSH-BUTTON

U.H.F. TV AERIALS

NTEED

DO B votts SWITCHES SUITABLE FOR COLOUR & MONO-
Output V. & Amps.  Ref. No. Price P. & P. 4 pole changeover, 230V. S8witching 0-1A and CHROME RECEPTION )
12Vx2 250 mAx2 MT111CB*t .. .. 2081 9p carrying 5A. 12-7mm pitch. Total depth 84mm. Al U.H.F. aerials
12V X2 500mAXx?2 MT213CT*t .. .. 2097 13p Avallable in banka of 1, 3 or 5. Actions available: now fitted with
12V X2 1AX2 MT 71 AT} .. .. 81-48 24p independent, normal interlock, or momentary. tilting bracket and 4
12V x2 24X2 MT 18 AT .. .. £2-04 30p Prlce per switch unit 40p. element reflector.
12V X2 3Ax2 MT 70 AT .. .. 8269 32p Mains switch 250V amp can be fitted separately LOFT MOUNTING
12VX2 4AX2 MT 108 AT .. .. 2292 33p or on same frame as above: 1 pole changeover, ARRAYS
12V X2 5AX2 MT 72 AT .. .. 23338 34p 70p; 2 pole changeover, £1-10. Il element

80 voits. All tapped at 0-12-15-20-24-30V
Out-  Ref. No. Price P.P. Qut. Ref. No. Price P.P.
put put

Amps. 8 Ampa. [

500 mA MT 112 CT¢ 112 16p 3A MT 20 AT 264 32p
1A MT 79 ATt 1-55 29p 4A MT 21 AT 3-10 40p
2A MT 3 AT 2-23 30p 5A MT 51 AT 4-31 42p

50 volts. All tapped at 0-19-25-33-40-50V

500 mA MT 102 ATt 1'45 24p 3A MT 105 AT 861 41p
1A MT 103 AT 200 32p 4A MT 108 AT 508 41p
92A MT 104 AT 810 32p 6A MT 107 AT 747 50p

60 Volis. All tapped at 0-24-30-40-48-60V

500 mA MT 124 ATt 146 21p 2A MT 127 AT 818 41p

1A MT 126 AT 224 28p 3A MT 125 AT 459 41p

AUTO-WOUND RANGE

Power Winding tapped at Ref. No. Price P. & P.
output
20 VA 0-115-210-240 MT 113 CT £0-88 16p
75 VA MT 64 AT $81-72 30p

150 VA 0-115-200-220-240 MT 44T 8216 31p

Tlumination for above (12V lamp, holder button)
70p. The Main Switch above with 12mm threaded
bush and nut for panel mounting: 1 pole changeover,
90p; 2 pole changger,il-%& o
NEON in amber lens and holder with resistance for
2060V owaﬂon, lbl [
MINIATURE SLIDER SWITCH 2 pole changeover.
Outside sizes 2imm X Bmm switching 0-3A and
carrying 1A__1_5& o .

MINI MOTOR BOOSTER (P.E. July 1972). Com-
plete kit of parta excepting motor, 22-25, or buiit
and tested, £#3. Using 2N3054 and 0C202.

All components supplied separately.

2N3054 50p BC107 09p BC169 12p
2N 3055 70p BC108 10p 0A200 06p
0C202 95p BC109 10p IN4001 07p

P.& P.up to£3—10p. Over £3—free—Poutal only.
BORDER ELECTRONICS
(Supplies and Manufacture)

8 Broompark, KELSO, Roxburghshire
Tel.: Kelso 2864 TD5 7SN

200 VA o @ T 65 AT 23-00 32p
400 V. Output at 50 HZ. Rel, IT8 AT Price P. & P.
C-D Ignition system by R. M. Marston £225 20p
Esq.
EQUIPMENT RANGE
Hec. Qutput (r.m.s.) Ref, No. PriceP. & P,
3-0-3V, 200 mA MT 209 C3*+ 2089 8p
9-0-9V 100 mA MT 13C8*t 20981 8p
12-0-12 50 mA MT 210 CS*t £091 8p
20-0-20 30 mA MT 211 C8*t 2081 8p
0-20%2 300x2 MT 214 CT*¢ £1-81 1l4p
0-8-9x2 500 mA x2 MT 207 CT*t £1-46 20p
0-16-20X2 500 mAx2 MT 205 AT*t £2-12 28p
0-16-27x2 500 mAx2 MT 203 AT* 2245 29p
015-27x 2 MT 204 AT* £842 30p

1Ax2

10-12-0-12-20 700 mA (d.c.) MT 221 AT* £1-11 26p
AT indicates open universal fixing with tags; CT is
open U-clamp fixing with tags; C8 is open U-clamp
fAxing with P.C. spills; *with interwinding ecreen; t un-
tapped 240V Primary: ! Primary tapped at 210-240V:
other Primarles tapped at 200-220-240V.

ﬂv:r 200 types in stock through agents or direct, S8end for

ot

DOUGLAS ELECTRONICS8 INDUSTRIES LTD.
{Dept. MO. 58), Thames Street, LOUTH, Lincs.
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ORY REED INSERTS

V il < )
>, © s g &

Overall length 1.85° (Body length- [.1%),
Diameter 0.14° to switch up to 500 mA at up
to 250v D.C. Gold clad contacts, 62 per
doz.; £3-78 per 100; £27-30 per 1,000; per
10,000, All carriage paid.

G.W.M, RADIOLTD.
40/42 Portland Road, Worthing, Sussex 0903 34897

7 element £2-25.
£2.75, 14 element £3-25.
18 element £3-75.

WALL MOUNTING c¢/w WALL ARM
AND BRACKET. 7 element £3:25. |} element
£€3.75. 14 element £4.25. 18 element £4.75.
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 element £4.
Il element £4.30.
element £5-25,
MAST MOUNTING arrays only 7 element
£2:25. 11 element £2.75. 14 element £3-25.
I8 element £3.75. Complete assembly in-
structions with every aerial. LOW LOSS
coaxial cable 9p vd.

KING TELEBOOSTERS from £3-75. LABGEAR
all band V.H.F.—U.H.F.—F.M. radioc mains
operated pre-amps £7.50. State clearly channel
number required on all orders, P. & P. on alt
aerials 50p accs. 15p. C.W.O. min. C.0.D,
charge 25p.

BBC-ITV-FM AERIALS
BBC (band 1) Wall S/D £2. LOFT inverted
‘T £1-25. EXTERNAL °“H' array only £3.
ITV (band 3) 5 element loft array £2-50.
7 element £3. COMBINED BBC-ITV lcft
1+5 €275, | +7 £350, WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre-amps from £3.75.
COMBINED U H.F-V.H.F, aerials | +5+9£4.
1+5+14 £4-50. 1 +7+14 £5. F.M. RADIO
toft S/D £1. 3 element £3-25. 4 element £3.50.
Standard coaxial plugs 9p. Coaxial cable Sp yd.
Qutlet box 30p. P. & P. all aerials 50p, accs, 30p.
C.W.0. min, C.0.D. charge 25p. Send Sp for
fully illustrated lists.
ALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40-41 Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884

14 element £4.75. 18
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G. F. MILWARD

Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS.

ELECTRONIC COMPONENTS

Wholesale/Retail :

We have access to some of the largest stocks of transistors and 1.C.s in Europe.
Regret that it is not possible to supply less than 100 of any one type at these prices.
| Please "phone or write for immediate quote shouid types you require not be listed.

369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

| INDUSTRIAL USERS!

| | RECTIFIERS
Some sample prices are given belo IN4007 1200
° pr e elow.
AT S SEEE | s

| current, 1 amp

Postage (minimum) ber order 15p

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs.

AD 149 34p each  BD 137/138 46p pair 2N 3055 .. 3lpeach 74I1C (TOS5 or DIL).. 27p | | t |
AD 161/162 35p pair 2N 1613 8p each 2N 3053/4037 .. 34p pair  723C (TOS or DIL). . Wp‘ , mean curren
AF 124 .. .. 9peach 2N 1711 9p each 2N 5179 .. 38p each . 100 for £7-50 !
BC l4i/16l .. 38p pair 2N 3053 Hp each  709C (TOS or DIL) 25p ) B o i1 1,000 for £50
| —_— . . -— \(E:RIE MONOLITHIC CERAMIC MULLARD POLYESTER
APACITORS CAPACITORS
NEW! NEW! NEW! NEW! | 3p each; 20p dozen; £1-75 per 100 ‘ 500,000 IN STOCK!!!
An aerosol spray providing a convenient means of producing any ! } :gpf 330pf 4,700pf  33,000pf 00tuf  -0018uf -00564f -0ISuf
X . Lo . . pf 470pf  6,800pf 47,000pf R . Oluf -033uf
number of copies of a printed circuit both simply and quickly. 22pf 560pf 8.200pf 68,000pf OOIZ;:: 00%2;4! 0||;21 ’ 832”!
Method: Spray copper laminate board with light-sensitive spray. 33pf 620pf 8,500pf -luf 2000P|5d;:nen00 ;é‘;_m%. HES-I,OO‘OI;
Cover with transparent film upon which circuit has been drawn. 39P; i 630P; 10,000pf -I54f " £40-10,000 '
Expose to light. (No need to use ultra-violet.) Spray with developer, 6;pf I'gggpf :g'gggp; ;g’ﬁ . 15uf 224f -39uf -82uf
rinse and etch in normal manner. |°°pf 2'200pf ZZ‘OOOPf _47"f - c18uf 27k -68uf | uf
. > P 27000 o000t 1.5 | 20p dozen: £1-100; £6-50-1,000;
Light-sensitive aerosol spray £1  plus ., 150pf  2,700pf  27,000pf |-Suf
. ' | 220pf  3,300pf 000
Developer and Etchant o .. 50p postage - :—A STO *A*N e AI(ATVD C7RCUI7T57 - -
- - - e — TRANSI RS D TEG E |
" { FIH231/740IN  Quadruple 2-input positive NAND gate with wired-
E N NEW!!!!
Fibre Glass Board pre-treated with | VEROBOARD . C:R “P‘wi‘{qo ag oa oa aa - :%p
light-sensitive lacquer enabling you to ‘ ) FIHII1/7420N  Dual 4-input NA gate - llp
produce prototype printed circuits 23in % lin x 0-ISin 6p | FJHI41/7440N  Dual 4-input NAND buffer gate Lot P
within five minutes. I 32in x 24in x Q-15in 16p | FIH171/7453N 8-|nput_AND/OR/N_OT 2-Ievg| logic circuit .. 12p
75mm x 100mm .. .. .. 33 ‘ 32in x 3%in x 0-15in 20p | FJJ101/7470N Edgep—(tr)ggered JK flip-flop with two J, K and one J, 2
. . . 5i 24in x 0-15i 20, input .. e .. oo P
:28::: : éggmm . Elégg { 5:: >>Z 33:: x 0.|5:: 23: FIII11/7472N Master-;lave JK flip-flop with trlple'J and K inputs 24p
Epoxy-Resin 17in > 2}in - 0-15in 55p | FIJ131/7474N Edge-triggered dual D-type flip-flop with direct, clear
75mm x 100mm .. . .. 22p | I7in » 3}in % Q-15in  74p and preset inputs, complementary Q and Q 3p
o . o o 33 25 i 21 outputs .. o ao oo oa .
e S 00 o - g; ‘ 3§:: gl 2P Em20i74gIN 2-bic binary full adder with summation outputs
Plain Fibre Glass Board Sin  ~ 2fin x 0-lin  23p provided for each bit and the resultant carry
290mm x 175mm .. .. .. | Sin % 3%in x Olin  28p | ISR obtained from the second bit .. .. 88p
thiey e Laminate Board, I-57Tmm oo Face Cuawer 38p. Pin | nd FIIZ7I 8-bit shift register consisting of eight R-S master-
| sq. foot .. ... .. 50p Pins (0-1 or O‘I?)' 36 for 18p. ;Irai\;eerﬂlp-ﬂops with input gating and clock 780
Special Offer Pack consisting of 5 24in x lin boards and a Spot Face Cutter— FJJ251/7492N  4-bit binary counter consisting of four master-slave
50p. “ODDS & ENDS"—Ip sq. in. flip-flops internally connected to provide a
divide-by-two and divide-by-six counters . 58p
T T - - - - — - FJJ211/7493N 4-bit binary counter consisting of four master-slave
flip-flops internally connected to provide a
TANTALUM CAPACITORS divide-by-two and divide-by-five counters » 58p
A _ . . £3. FEQIO! 64-bit read/write random access memory. Supply
Special offer to clear!— 5p each; 50p dozen; £3-50 per 100. voltage- 27V. Stand-by dissipation per bit—.
0-47uf 20V 0-22,f S0V 2-7uf 50V 6-8uf 60V 47,1 50V 2:0mW. Cycle time—750ns. Read access time—
0-056uf 50V 0-33,f 50v 3-0uf 12V 12446 50V S56uf 16V 250ns. 16-lead dual-in-line package .. . £l
0-033uf 20v 0-39.f 35V 3-3uf 15V 12uf 35V 56uf 20V 709 Operational amplifier with high-impedance differen-
0-056uf 50V 0-47,f 50V 4744 35V 1Suf 20V 82:4 20V tial inputs and low impedance output, for use as
0-068uf 35V 0-68uf 35V S-6uf 6V 2248 15V 150uf 6V inverting, non-inverting and differential ampli-
0-068uf SOV 0-684f 50V 56,6 35V 224 75V 180xf 10V fiers with bandwidths from 0-500kHz. Available
0-07,4 20V 1-5uf 20V 5-6uf 50V 18uf 35V 270uf 6V in moulded 14 lead dual-in-line package or T0S
0-12uf 35V 2-7uf ISV 6-8uf 20V 2746 20V encapsulation .. .. o . .. 21p
0-154f 35V 2:7uf 35V 6-8:f 50V 27uf 35V 741 A development of 709-OPA offering circuit simplifica-
tion by employing internai frequency compelr:’sad-
ELECTROLYTIC AXIAL LEADS tion. Mounted in a miniature 8-lead moulde
CAPACITORS 250uf 25V .. .. .. 10p dual-in-line package, or T05 encapsulation 35p
2,000uF 25V Rev. -+ 25p  500uf25v .- - 13p | BZY95/C82 20p LDZ70 25p LDA450 25p
1,000uF 70V .. .. 35p 1,0004f 25V .. .. .. 16p | LDA400 25p CV7700 LDA452 Sp
10,000F 35V .. .. 50p 2,000 25V .. .. oa 25p | GETII3 5p (BZY91CIOR) £1  CV7747(BCY40) 125p
10,0004F 25v .. .. 35p 2,500u4f 50V .. . -+ 30p | CL83%0 £10  CL8380 £10  CL8370 £10
60uf +2004F 300V -+ 30p  400/f 40V .. - .+ 20p ! CL8450 £40 CL733] £20 CL8470 £40
10uf 6V . . 2p 12541 4V ] CAY10 £5 OAZ236 (22v, AZ292(9-1V, 7W) 25p
10uf 25V - . 4p 400 6-4V 2N697 15p 10W 25p  1N4885 £
16uf 250V .. .. 8p 32041 10V L3p each | BFI804 25p 2N1307 I5p  AEYI162 £10
32uf 275V - - 8p 16 16V [P AEY173 £4 AEYI3) £5 BXY28 £l
Miniature type. Both wires same 3204f 2-5V J ' BXY28C £1  BXY27 £1 BXY36C £1
end. 12544 4V BXY4IE €1  BXY35A £1  BFSI9 10p
Suf 10V BFSI8R t0p BCY7I 10p BTY99/100R £4
30uf 1OV .. 3p each { BTY99/200R £5 BFX86 5p BTY99/500R £6
S0uf 10V B 1 BTY34/400 £1  BTY99/300R £5.50 BTY95/I00R £3
220uf 25V. . 1 BTX37/500R £4 BTY34/400R £1  BTXS50/1100R £5
BT X66/500R £5 BTX37/700 25 BTX66/700R £7
RECORD PLAYER CARTRIDGES. Well below normal prices! BTX75/100R 50p BTX66/600R 5 BLY36G £3-50
GOLDRING G850 Magnetic Stereo Cartridges, Diamond Needle, £4-75. BLY89A £5 BT X83/600R £€2-50 grys3 5p
ACOS GP 67/2 (Mono, Crystal) 75p. ACOS GP 9/3 (Compatible, Crystal) BFR64 £l  BLY93A £  pciog 75
£1. ACOS GP 93/1 (Stereo, Crystal, Sapphire) £1-25. ACOS GP 93/ID BFI94 7p BClO8 7p OCP70 50p
(Stereo, Crystal, Diamond) £1-63. ACOS GP 94/1 (Stereo, Ceramic, Sapphire) OC4I 3p OC74 4p oc43 3p
£1.50. ACOS GP 94/ID (Stereo, Ceramic, Diamond) £1.88. ACOS GP 95/1 i OC46 ip OC42 3p e A s
(Stereo, Crystal with two L.P./Stereo needles) £1-25. ‘ BZY88/C7V5 5p BDI!I2 25p DW7662(8 7)7 7p
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. ‘ MAIL ORDER COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR
RA[]IU LT OUR SHOPS ARE OPEN ALL DAY
1 FROM 9 A.M. TO 6 P.M.  6.30 P.M. ON FRIDAY

DON N1 6T sss 320 13 \-souwr;flsf, :BLMDJJTBW N9 siities

LOW VOLTAGE 1 ‘ TRI-YOLT BATTERY DIGITAL CLOCK KIT | EA10003 WATT AUDIO AMPLIFIER
AMPL'F'ER ELIMINATOR “ "x;‘:r“pi'l;h.di%;:)ﬁ;k.‘:t An Audio Amplifier designed around the
5 transistor amplifier complete Enables you to work § ¥, ¥ of components; a complete | TAACZL Linear 1.C.:— RSN
with volume control, s suitabie souriepTransiston set of casy ‘to follow | GERDY Vo . 816 ohm
for 8V d.c. and a.c. supplies. Radio, Amplifier or instructlons; printed circuite made to | Lo O P - S0Hz 25kH3
WIll glve about 1W at 8 ohm  Cassette, etc., from make construction as simple aa possible; 0::“" g{u o o " 2inxBin X 1in s
output. thgu._c.manu tbrough thls compact s cabinet and front panel to give & Ideal Am llﬂ” tor udlos”record layers.
With high IMP input this ampli- Elimimator. Just by moving a professional finish.  All for the price of ¢ o0\ nla eg ’ ' players, ‘2 ‘63
fier will work as a record ) Plugyou %ﬂll;;led ﬂ:f “Ollttﬂse’lg':'\l the components. £82:60 + 50p P. & P. | g cb data and di with each
layer, Dbab iarm, te., § require. O, or volt. l Please send B.A.E. It you require more A =
.pm;flrner. by alarm €€} means ail your transistor power information. & G module. All guaranteed and & blrgumlat + opP. & P.
i pack applications can be handled W TOUBSPEAKRRS . PRINTED
Hee by fhis one unit. Approx. size 1B40K0S 24in 8 ohm T sop CIRCUIT
* 28in < 2in x 3}in. OQur  Price Bridge Rectifier (Texas § 9}in 80 ohm . C Bop XIT
R e e | e i cocautesst 2 e ool O e e e B[yl o
at4A. rox. n. x Y 5
phue 13p P. & P_| Phliips Cassette £3 plus 10p P. & P. | iin. Ourpll’)rlce ;Ozvee&ch' . i ;l;l»el‘.lsn.clude DEOL@ Ig;;gdamy;hwr‘ g;o:uclngpriim
BRIGHTNESS CONTROL TRI-VOLT CAR SUPPLY ADD LUXURY TO YOUR CAR 45p each. Stor £2. | Circuite.  81.40

6p P.& P. pius 10p P. & P .

L

Full control over 300 watts of | Enables you to work your Transistor Radio, Ainplifier

incandescent lighting. Thyristor § or Cassette, etc. from the 12 volt car supply. Positiveor WITH A MOTOR DRIVEN
light dimmer mounted on a stand- negative earth. Approx. aize = 2in. x 3}in. X ljln. CAR AERIAL

ard awitch biock ready to fit into a | Thie converter supplies 8, 7} or 8 volts and ia transistor Spec.: 5 Section

MK. Box. Enjoy the pleasure of |regulated. A real money maving device for £2.50 plus Lxtended Length 100cm
‘v——_ == baving the precise § 10p P. & P. Length under Fender 40cm
amount of light you Cable Length 120cm

| MINIATURE RELAY Supplied coniplete with Fixing

r n 'l :)e:;llr}e’:z:nii'f';; 6 volt 70 ohm. 40 Bracket anid plos 2op 4
l;-d Bingle Pole Changeover P plus 3p P. & P. Control 8witch. £575 b A

plus8p . & P. each | Approx. size = 1}in. x lin. x fin.

EMI LOUDSPEAKER 450
n

10W 13in < 8in two 2.2
tweeters and cross-over. All wired
and ready for use. This ever-

— CRESCENT CASSETTES — | vopular 450 in 3-8-15 ohm imp.
@ S. G. BROWN HEADPHONES 1 €350 puos 360 v 4 P. cach.

Top quality cassettes al unbeatable prices (complete with

jatandard storage case): C80 28p, C90 38p, C120 48p plus | Ueed ! But in good working condition. These Type

fio o pP &P “F" phones are 4,000 0 imp. B() Plus 105 7" x 4 LOUDSPEAKER
and a hargam at P P. & P. per pair A top  quality
PSYCHEDELIC LIGHT CONTROL UNIT <, speaker Ideal where
Three Channpel: Bass—Middle—Treble. ‘\‘w small sjze Is import-
Each chaanel has its own sensitivity |CRESCENT 100W STEREO €] ant. Manufactured
control. Just conpect the input of this |4 new style 100 watt per channel J by E.M.I. for a well-
unit to the¢ loudspeaker terminale of ab fatereo fler. All  loud: Xer - knowa hi-fi  set
amplifier, and connect three 260V Up 0 lyyatems, 8-15 ohm are sultable. This b e 2 maker, 8ize: 7in. X
500W lamps to the output terminald [ mplifier ja designed for the D.J. and as as” 4in. Impedance: 8 ohms. Flux:
of the unit, and you produce a fascinatiog §groupy who must have good fooking snd o 38,000. Max. Freerange: 90Hz to
sound-light display. (Al guaranteed) [reljable equipment. A bargain at $6%. 12kHz. Power handling: 5W.
£18:50 plus 38p'P. & P. We slso have a mono 100 watt at #8. Please inciude £1 P. & P. andf Unbeatable. Price: 81:60. Free

If you require more information please send S.A.E. insurance. If you require more information please send 8.A.E. poatage on thia item.

COLOUR T.V.
19" Tube £125 — 25" Tube £160
COMPLETELY OVERHAULED — SIX MONTHS’' GUARANTEE

BEDFORD ELECTRONIGS

an attractive cabinet, refinished in a choice of teak, walnut, or mahogany
veneers (state Ist and 2nd choice)

2 GROVE PLACE, BEDFORD —VARIETY OF MAKES AND MODELS
(continuation of Lurke Street) ' FABULOUS WINTER VIEWING:
MONOCHROME
R o3, 00055, 0004 110 0 .0068: 0:01, 0,015, 0:022, UHF — SINGLE STANDARD —PUSH BUTTON TUNER
?io:.}v Ly Gk BEE, DAL BIE, A SadeR i Carr, + ins, £2~§2. Fl‘::u)semfksfloglss ;asfz—;ggigﬁ:t?esrhauIed—Fined
160V: 0:01, 0015, 0022, 0:033, 0:047, 0-068, Jp.. 0-1.33p. 015, 4p. 022, with *'Square Screen” tube—Transistorised “"Push Button” tuner—Fitted in

4ip. 0-33,Sip. 0-47,7p. 068, 10p. 10, 12p

(’;10L|, L(hﬁ';no%%go 3’;ETOA(:.J%ISOEOE;I(;‘(’):BC?‘PAC(;.I-IOAtRpS Zg",‘s' 022, 43p 12 month written guarantee with every set—Leafiet and copy guarantee sent
" I ;! . * o i » : » N 0 ip- N - - v : » 3P H
033 6p. 047, 7ip. 068, 10p. 10, \2p. I-E, i8p.’ 23, 21p. on receipt of your st_amped, self addressed envelope.

The above models can be seen working in our Langley showroom.
——
Working and overhauled BBC 2 TV'S (Ferguson 900 and similar sets) £20 carr £2

SUMIKS (P.E.), 7 HIGH STREET
ggg".;gx&%g}}g;%.‘asoﬁ%'fp‘.’":o:,‘z%‘?vo.a‘.-fa.‘éé’zv.o:;f-’o.w,o....2.,_ LANGLEY, WARLEY, WORCS.
‘4L, P. 47, P

CERAMIC CAPACITORS 50V (Square plaquette body)
EI2 Series 22pF-1,000pF, I p. 0-0015-0-01,2p. 0-015-0-047, 2ip.

ISKRA POLYSTYRENE CAPACITORS 160V, 249

AL :23%
\Ilgélé'es}:}r;pF s, 10, 15,22, 33, 47, 56, 68, 100, 150, 220, 330, 470, 560, 680, 820, BAKER I sin. AUDITORIUM

A high wattage loudspeaker of excep-

SOLID TANTALUM RESIN DIPPED BEAD CAPACITORS : § :
Iil.;;\lls 3-7|I/63§. lodg}s/zslko-n/as, 1-0/35, 2:2/35, 47/35, 10/6'3, 10/16. 10/25, :f;:e' ;“‘;3(')':;swl';’e‘al‘“':_":"‘b';ie:%’d“dsfe::
P . 3 0 a

' : o tHX) Discotheques, Electronic instruments and'
MULLARD 015/016/017 ELECTROLYTICS (Replaces C426/C437) the home.
wFIV: 163, 1-5/63, 2-2/63, 3-3/63, 4-7/63, 6:8/63, 10/25, 10/63, 15/10, 15/63. Maximum Power 35 walts ®
22/25, 22/63, 33/16, 33/40, 47/10, €8/16, 100/4, 100/10, 100/25, 150/16, 220/16, Bass Resonanc 35
5p. 47)63, 470/6'3, 5ip. 68/63, 330/16, 9p. 100/63, 150/63, 680/16, esonance C.p.s.
1500/6-3, ilp. 220/63, 470/40, 1000/16, 15p. 330/63, 680/40, 1000/25, Flux Density 15,000 gauss
1500/16, 2200710, 3300/6°3, 18p. Voice coil impedance 8 or 15 ohms models

Useful response 20-14,000 ¢.p.s

RESISTORS ey e

Type Tolerance Range Values Price each GL."TAR MODEL “"GROUP 50" POST
:gigﬁ ng '0:/0 ;S‘;_lglp?i Ez; :p 15 in. Heavy Duty. 50 watt £20 FREE

—1 1 p 0 PLA

MULLARD I/3W 109 IR-3R9 E12 Ip ’CRC,LSS'E,‘\;E%“L?AC”’:%L&"
ISKRUANI) SV 5% ARSI E24 e CATALOGUE 42p POST FREE
WIREWOUND 2.5W 10% R22-R47 EI2 9p 4
WIREWOUND 2°5 L/ IR-270R 7 CATALOGUE ONLY 5p

w 5% El2 P
PRESETS 100R, 250R, 500R and Decades to 5M, 0-1W, 5p. 0-25W, 6p.

roducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey.  01-684-1665

Post and packing 10p on ordars under £2.
FULL CATALOGUE ON REQUEST.
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is FREE 76 pag9€
Z])ok can put you on
+he road 1o SUCCESS
throughd BIET Home
Studly Course.Choose
your subject oW’

Over 150 ways
to engineer a

Boiler Inspection Storekeeping g&ﬂg}:g fr’é?g’é’ﬁ
& Operation Work Study Carpentry & Join.
C & G Eng. Crafts  Works Civil & Municipal
C & G Fabrication = Management Engineering
Diesel Eng. BRAUGHTSMANSHIP Constructional
Eng. Inspection M.LE.D. Engineering
Eng. Mecakl{urgyh Design of Elec. Construction
E Inst. Eng. & Tech. Machines Suryevors
R J Inst. MotorInd. e g 'Press Tool  Institute
B Maintenance Eng. 15 ocionS Clerk of Works
SeencuRE, ey comdleny
Draughtsman- eclogy
Welding ship © Health Eng.
Gen. Draughts- eat & Vent.
ELECTRICAL & Sanshine Hydraullcs
ELECTRONIC Jig & Tool Design Inst. of Builders

A.M.S.E. (Elec.) Technical Drawing Inst.Clerkof Works

C &G Elec. Eng. Inst. Works &

° C& G Elec. Inst.  RADIO & TELE- Highway Supers
C&GElec Tech. GOMMUNICATIONS painying & Deo.
Computer Elect. Colour TV Public Hygiene
Elec. Maths C & G Radio/TV/ Road Engineering
Elec. Science Electronics Structural Eng.

Electronic Eng. C & G Telecomm. Surveying

]
i n ust 2 mi n utes IElemﬁiczl»s:ng' A
nstall. /iring  Prac. Radio & Elec.
l Meters (with kit) LD

Agricultural Eng.

& Measuring Radio Amateurs 11 of B
. . . . Instruments Exam. OIlrlxrslg of Eng.
That’s how long it will take you to fill in the coupon below. Mail it | MANAGEMENT & thigeServicinz Farm Sclence
to B.LE.T. and we’ll send you full details and a free book. B.I.E.T. | PRODUCTION Radio & TV Eng.  General Education

Automatic Control Gen. Plastics
Transistor Course Pract. Maths

has successfully trained thousands of men at home - equipped | ¢ ter Prog.
y quipp eotrc -/ Main. &Serv.  ppace’ Slide Rule

them for higher pay and better, more interesting jobs. We can do | FlectronicData

Processing AUTO & AERO Pure & Applied
as much for YOU. A low-cost B.I.LE.T. home study course gets | Estimating Aero Eng. pMaths o
results fast—-makes learning easier and something to look forward | foremanship =~ AMIMI R Eauon ogy
to. There are no books to buy and you can pay-as-you-learn. miccountants - Auto Engineering %rééehs %‘;‘“ﬁers
Why not do the thing that really interests you? Without losing a day’s | Management = o5& AUto. Eng. Writing

1 1 1 _ Metrication G e Timber Trade

pay, you could quietly turn yourself into something of an expert. Com Mo el Man. %:ﬁagemen B L

plete the coupon (or write if you prefer not to cut the page). Noobligation | Network Planning MaA/IMI mplgma

. . : : Numerical Control
and nobody will call on you .. . but it could be the best thing you ever did. O‘lffe‘:e“?ﬂi‘,‘ L ra G.C.E.
. s€ea)
Others have done it, so can you Personnel Man.  CONSTRUGTIONAL | 5g ¢’ & A’
Planning Eng. A.M.S.E.(Civil) LEVELS SUBJECTS
“Yesterday | received a letter from the Institution informing that my applica- | FroductionEng.  Architecture )
} 3 ! e A h Quality Control Building Over 10,000
tion for Associate Membership had been approved. | can honestly say that this Coaching for many major exams. y
has been the best value for money I have ever obtained - a view echoed by two including HNC, ONC, C & G, etc. group passes

colleagues who recently commenced the course”.—Student D.I.B., Yorks,
“Completing your course, meant going from a job | detested to a job that I
love, with unlimited prospects”.—Student J.A,O. Dublin,

POST TODAY FOR A
Pt AR e o aa ety r-Al BET TER TOMORROW
To B.L.LE.T., Dept. B38, Aldermaston Court, B38 I

These letters — and there are many more I Reading RG7 4PF

on file at Aldermaston Court — speak of

the rewards that come to the man who I NAME . . I
. . [, Block Capitals Please

has given himself the specialised know- ADDRESS . ... . . ... . .

how employers seek. There’s no surer way l . . I

cf getting ahead or of opening up new I = ) , l

opportunities for yourself. It will cost BIETI SUEleCTlerITeres AGE... .

you a stamp to find out how we can l ——————— Accredited by the Council for the Accreditation of Correspondence Colleges.

RP A R e SIS A LI BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximiateiy on the lath of rach month by 1PC Magaznes Ll , Fieetway Houe, Parcaggdon Strect, Lowdon, E.C.4. Prioted in England by ¢hapel Kiver Prese,
Andover, Hauts. Sole Agenta for Australia and New Zealand  tiordon & Goteh (A sia) Lbl : South Africa  Central News Agent Lid, : Rhedesia and Zambia  Kingstons Ltd
East Africa—Stationery and Office Rupplies Ltd. Suhseription Rate (including postage) : For one yeirr to any part of the world £2 65 (£2.13.0.).

Practical Electronics s sold subject to the foliowing conditions, namely, that 1t shall nof. without the written consent of the Publishers nhrst givet, be lent, resold, tuired out ar

othernise disposed of by way of Trade at more than the recommentded sclhibg price shown on the cover, and that it shall not be leut, resold or hircd out or othersme disposed of o
nutilated condition or 1 any unautharised cover hy way of Trade, or affixed (o 01 ax part of uny publivation or advertising, litvrary or pictorial matter whatsoeser.,



U.K's LARGEST ELECTRONICS CENTRES!
HE“BY s “Anlo I.In. EDGWARE ROAD, LONDON, W.2.

oW
PEN

404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381
354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854/4736
309 PA - DISCO - LIGHTING HIGH POWER SOUND 01-723 6963
303 BARGAIN STORE SPECIAL OFFERS  All Mail to: 303, Edgware Rd.. London, W218W

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF.

« TEXAN

20 + 20 WATT INTEGRATED
{.C. STEREO AMPLIFIER
% FREE TEAK CASE 2% ..cc et

FEATURES: New slim design with 6 ICs, IC
sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
—~DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES: On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector: Mag. P.U.,
Radio Tuner, Aux. Can be altered for Mic, Tape. Tape head etc.
(Parts list Ref. 20 on request). Constructional Details Ref. No.
21. 30p.

As featured in "“Practicol Wireless"
May 10 August 1972)

SLIM DESIGN
WITH
SILVER TRIM

SPECIAL
KIT PRICE

£28'50:.

COMPLETE WITH FREE TEAK CABINET

is size
14} in. x Gin. x 2 in. high

Designer approved kits distributed by Henry’s!

LOW COST HI-FI SPEAKERS

E.M.l. Size 134in x 84in and Ceramic Maznet

TYPE 150 6 watt, 3, 8 or IS5
ohms £2:20. Post 22p

TYPE 150TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover, 3, 8
or I150hms. £3:85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover, 8 and |5 ohms.
£7.70. Post 28p.

POLISHED CABINETS 150, 150TC, 450 £4-60.
ASSEMBLED IN POLISHED CABINETS (8 OHM)
SERIES 6 (Assembled 150TC) per pair £16°50, Post 70p.
SERIES 8 (Assembled 450) per pair £18'95. Post 70p.

Post 30p.

ML3 MW/LW
TUNER TO BUILD

Uses Mullard  Module.

Slow motion tuning. Built-in

battery. Ferrite aerial. Overall size 7in x

2%in x 3§in. TOTAL COST TO BUILD £4.85. Post [5p.
All parts sold separately—Leaflet No. 6.

“BANDSPREAD"” PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Woave bands plus Medium
Wave Bandspread for extra selectivity.
600mW push-pull output, fibre glass
PVC covered «cabinet, car aerial.
Attractive appearance and performance.
TOTAL COST TO BUILD £7-98, p.p.
32p (Batt. 22p). All pares sold separately

TEST EQUIPMENT Jusea

selection
SE250B Pocket Pencil Signal Injector, £1-90
SES00 Pocket Pencit Signal Tracer, £1-50 1
THL33D Robust 2 K/Volt, £4°55; with case (4 95

500 30 X/Volt Multimeter, £9-15;
with leacher case, £10-50 .

200H20K/Volt Mulnmetcr £4-20; with case £4.95

AF105 SOK/V Multimeter, £8:50; with case, £9-50

U434 AC/DC Multimeter with transistor
tester with steel case, £10-50

TE20D RF Generator 120KHz—500MHz, £15-95.

TE22D Audio Generator 20Hz—200KHz, £17-50.

Carr. 35p
Carr. 35p
CI1-5 3in Pulse Scope 10Hz—I0MHz, £39-00. Carr. 50p

TE6S Valve Voitmeter 28 ranges, £17-50. Carr. 40p
ALL NOMBREX MODELS IN STOCK

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300kc/s BAND-
WIDTH PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and
reception of mono and stereo.
There is no doubt about it—
VHF FM gives the REAL sound.

All parts sold separately.

Free Leaflert No. 3 & 7. TOTAL £6-97, p.p. 20p.
Decoder Kit £5.:97. Tuning meter unit £1.75,
Mains unit (optional) Model PS900 £2-47. Post

Mains unit for Tuner and Decoder P51200 (1 62

Pos( 20p.

PA—DISCO—LIGHTING
UK's Largest Range—Write 6 Q 6’6
'*9 P‘& & o

phone or cali in. Details and

demonstrations on request.

DJ30L 3 Channel sound to
light unit, 3kW. £19.75

DJ40L 3 Channel Mic (Built-in} to light, FIBRE OPTICS

ssteafictilio 2 3kW. £38.75 LIGHTING - MICS
D470 70 watt Disco amp/mixer, £49-95  EFFECTS . PRO-
CATALOGUE | bISCOAMP 100 watt Disco amp/ JECTORS - SPOTS

mixer, £67-95 DIMMERS

Fully detaited and
ilustrated covering every
aspect of Electronics—
plus dara, circuits and
information.

ram

E a
HENRY'’S
10,000 Stock lines at

Tn- S Special Low Prices and
Fully Guaranteed.

PRICE 55p For

(40p FOR CALLERS)

PLUS! FIVE
10p YOUCHERS

Send to this address—
Henry's Radio Ltd. (Dept.
PE), 3 Albemarle Way,
London, E.C.| —for
catalogue by post only.
All other mail and callers
to 303", see above.
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DJ$105S 30 watt Disco amp/mixer, £32-75 STANDS MIXERS

Anti-Feedback Quality Mic., £11-50 SPEAKERS
DJ500 50 watt PA amplifier, £56-25 Every(hlng for
D300 150 watt rms Group Valve ampli- PA — Disco —

fier, £99°50 Lighting.
@Portable discos—details on request FREE Stock List
® Credit terms for callers Ref. No. 18.

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS
Z30 £3-57 Z50 £4.37
STEREO 60 £7-97 PZ5 £3.97
PZ6 £6.37 PZ8 £4-77.
Transformer for PZ8 £2-95..
Active Filter Unit £4.45,
Stereo FM  Tuner £16:-95,
iIC12 £1-80 QI16's £15 pair.
Post, etc. 20p per item.

PACKAGE DEALS Post25p
2 x Z30, Stereo 60, PZ5 £15-95
2 x 230, Stereo 60, PZ6 £18.00
2 x Z50, Stereo 60, PZB £20-25
Transformer for PZ8 £2.95
PROJECT 605 KiT

MORE OF EVERYTHING ALWAYS

All the parts you need plus Data and Circuits.
Prices subject to change without notice. E. & O.E.

GetaCatalogue—it's all in there !

TRANSISTORS — IC's — SCR's —
RECTIFIERS — TRIACS. etc.

LATEST BROCHURE Ref. No. 36 on
request or see our earlier paze.

AT HENRY’S

RECORD DECKS
CHASSIS (Post 50p)

SP25/3, £11.25 HT70, £15-95
MP60, £11-25 MP610, £14-75
AP76, £19-50 GL75, £29:20

PLINTH/COVERS (Scate Model)
SP25/MP60/6 10 £3-65 (Post 40p}
AP76 £4-50 (Post 40p)
C??T/PLINTH/COVER
)
(HL) MP60/GBOOH/PC _ £18.95
MP6IO/SC5MD/TPDI/PC £19.95
AP76/M7565M/PC £3250

AP96/M756SM/PC £39.95
(HL) AP76/GB00/PC £21995
(HL) SP25/G800H/PC £19-95
HT70/G800/TPDI/PC £27-00

(HL) 2025/9TAHCD/PC £14-95
MP60/SCSMD/PC
(HL) GL75/G800E/PC
(HL) GL75;GB0O0/PC

ULTRASONIC
TRANSDUCERS

Operate at 40kc/s up to 100
yds. ldeal remote switching and
signaliing. Complete with data
and circuit

PRICE PER PAIR£5 90. Posti0p.

MARRIOT TAPE HEADS
4 TRACK MONO
or 2 TRACK STEREO
17" High Impedance £2-00
‘18" Med. Impedance £2-00
*'36" Med.-Low Imp. £3-50

£39.95

Erase Heads for above 75p
‘63" 2 track mono — anh
Impedance £1-75

“'43 "' Erase Headfor above 75p

POWER INTEGRATED
CIRCUITS

Plessey SL403D—3 watt with
B-page data, layouts and circuits
£1.50, P.C. Board 60p; Heat Sink
I4p. Sinclair IC12—6 watt with
data and circuits £1-80.
TH9013P—20 watt
Amp Module £4.57,
THS01 4P-IC Preamplifier £1.50.
Data/Circuits (No. 4
for above 10p.

7 SEG & NIXIE TUBES
(Post 15p per | to 6)
XN3, XNI3, GNé 0-9 side

view with data, 85p.
GNP-7, GNP-8 0-9 side view
with decimal points and data,
95p.
3015F 7 seg. £2 each, £7 per 4
with data.
12 and 24 hour clock circuits:
Ref. No. 31 I5p.

MINIATURE AMPLIFIER
5 transistor. 300mW o/p.
Fitted volume and sensitivity
control 9 volt operated. £1.7§
each, p.p. t5p.

QUALITY SLIDER CONTROLS
60mm  stroke singles and
ganged. Complete with knobs.
5k, 10kQ, 25kq, 100kq,
250k 0, 500k Q. | meg. Log and
Lin. 45p each, 10k, 25kQ,
50k, 100kQ, 250k Q, Log and
Lin. ganged. 75p each.

HI-FI AND TAPE
EQUIPMENT
Acknowledged

as U.K."s
Largest Stockist
with Lowest
Prices Plus 12
Months
Guarantee.
Write or call
for FREE 16
page lists
(Ref. No. 17}

Power

309-354-356-404-406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday.

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S [
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