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1-24
CD4000AE 19% *
CD4001AE 19 *
CD4002AE 19 *
CD400SAE £1.59 *
CD4007AE 2 *
CD4C0BAE €1.75 *
CDA4009AE Use
CDA010AE Use
CD4011AE 19p *
CD40124E 19 *
CD4CI3AE 59 ¢
CD4014AE £1.75 *
CD4015AE €175 *
CD4014AE 55 *
CDAOI7AE £1.29 *
CD40IBAE £1.89 *
CD4OI9AE 80p *
CD4020AE £1.97 ¢
CD4021AE €175 *
CD40Z3AE 19 *
CC40224€ £1.83 *
CD4024AE £1.26 *
CDAD2SAE 19p
CDA02AE £2.79 *
CD4027AE 98p *
CD40BAE £1.53 ¢
CD4079AE £1.89 *
CD4030AE 71p
CD40ISAE £1.75 *
CD4040AE £2.01 ¢
CD4042AE €1.49 ¢
CDAO46AE €215 *
CD4049AE &9p ¢
CDA050AE 89p *
CD40SIAE £2.78 ¢
CD4052AE £2.78 *
CD4056AE €2M2LE
CDADSOAE £2.39 *
CDA0SSAE £1.13 ¢
CD40SBAE 8p*
CD40S9AE 2p
CD4070AE 8p *
CD4071AE 2p *
CD4077AE 7lp*
CDACB1 AE 28p *
CD4082AE 28p *
CD408SAE £1.28 *
CDAOBGAE €128
CD40Y3AE £1.56 *
CDA099AE £2.95 ¢
CD4511AE £2.36 *
CD4SBAE €1.30 *

3

booklef. AY-5-3507

OUR PRICE ONLY £6.59.*

Another marvel from G.I. Al

and low external ports count.

VAT) (Leoftet alane 20p.) Full

Still make the simplest, highly
reliable F.M. tuner

~ \\
LP1186 varactor front end

LP1185 L.E. Strip
LP1400 Muliplex decoder

{Dato ond Circuit Bookiers olone 20p

{excluding case) available towards
end of 1975. Pione Clive for detaifs.

MOLLARD MODUL

)

5-99

17 ¢
17 *
17p*

£1.33 *
19*

£1.46

CD4049*

CD4050*

17p*
17p*
50p*

.46

46 v

48p*

07+

.56 ¢

76 *

6 pin

Kit

£8- 60
£6-95
£9-02

VAT INC

100up
K7
14p Pin Sackets, pins in strips
40 * 1 of 100. Just snip off what
1 * | you need. 85p per strip
£1.06 * wal in line
150 * | 8 pin 13p 2 pin 2%p. 105
€117 * d pin 15p 28 pin 30p. B pin 3lp.
16 pin 15p 36pin 39p. 10pin 35
l4p *
l4p *
a6p Our 8 Poge Ad Audio |.C. Boaklet
€1.17 * is'supplied FREE with purchases of
€117 * Linear 1.C."s worth £1. or more
Adp * (35p. if sold olane) Contains circuits
930 ond pin cannections
€1.25 « 15 Amplifiers 250 mW to 20 wotrs
53 * 5 Audio Pre-Amplifiers
£1.31 + I Tope Pre-Amplifier
£1.17p * | Power Driver
tdp © I Instrument Amplifier (Bifet)
£1.27 ¢ | General Purpose Mini Amplifier
84p | D.C. Controlled Gain Control
l4p * | Micro-mini radio (2 1.C's)
£1.86 *+
R PHOTO -DARLINGTON
:: j?; . Veea 25v  2NS777 ¢
19 * NEW LED Linear Cursors
47p each device contains 10 light
19 * emi tting diodes in o 20 pin dual~
19 « in-fine pockage. ldeol for solid
85p * state analogue meters or dials
85p * Type 101 RED £2.26.° Camplete
£1.04 * with leaflet.
£1.96 *
£1.44 *
87p *

This state=-of-the -art MOS LSI chip contains
all the logic necessary for o 3} decade , dual
slope integrating, automatic polarity detecting
DVM  Supplied with free dato and circuit

12-24 hr. Clock 1.C. with 25 pin capability
Supplied with
manufacturers detailed leaflet £3.95p* {inc

[=]

FilSUE - electronics

1.C. SOCKETS

7401 Tdp*  12p ¢ 10p *
7402 lp*  12p *  10p *
7403 15 12t 10p
7404 lep*  13p* . Tip *
7408 pt 13p7 lp *
7409 Top*  13p* lp *
7410 lep* 13" p *
7413 Wt 24p* 20 °
7417 Vpr 2%t Wp ¢
7420 et 13p* Mp *
7427 Vot 22p* B *
7430 lep* 13+ llp -
7432 2p* 2 tgp *
7437 Vp* 2t I8 *
7441 7500 62pt 50p *
7442 85p*  55p* 43p

7445 85*  7lp* 57p ¢
7447 Blp*  75p* &5p

7448 750 2p* 50p *
7447A 959°  83p* 67p *
7470 30p*  25p* 0p

7472 250 2p* 17 *
7473 300t 25p* 29 *
7474 3 2p* 2p

7475 47" 39%p* 3p ¢
7476 3% 26p° 21p

7482 750* &2t 50p

7485 £1.30 * £1.09 * 87p
7486 It et 2%p

7489 £2.92 * €2.80 * £2.10 *
7490 490 40p° 3%

7491 &5p*  55p* asp
7492 570 dep* 36p *
7493 450*  40p* ap *
7495 &7p*  55p* 45p ¢
74100 £1.08 *  8%* 7% ¢
74107 350%  28p* 2 *
74121 34p* 28p* 2p *
74122 47p* 3%p° 3lp -
74141 78t 63p* 53 *
74145 68p°  58p° 48p

74154 £1.67 ¢ £1.48 * 86p *
74174 £1.00 * 83p* 87p *
74180 £1.06 ¢ 88p* 7p ¢
74181 £3.20 *£2.50 ¢ £1.%0

74192 £1.35 “ £ 14 ¢ W0p *
74193 £1.35 < £1.14 - 90p *
74196 £1.64 < £1.34 9% *

liems followed by
inc. VAT ar 8%
all others include 25%

Oveneas Customers
deduct 2/27 from *
1/5 from athers

Dept.2, 56, Fortis Green Road,
Muswell Hill.  London, N10 3HN.
telephone:  01-883 3705
.
LINEAR I.C.s
555 @pindiplV 55 ' | Ay-1-0212 £6.93 LM2111 €112 SN76001N (TAAGT1) €1.82 *
555 (TO-99)1 Bip © | Ay-1-5051 £1.44 LM3300 69p SN76003N £3.30
556 (14 pindip) £.29% | Ay-5-1224 £3.95 * | L M3909 66p * | SN760I3N £1.98
AY=-5-3500 £6.59 * SN76023N £1.98
703 (RF/IF Amp) 68p | AY-5-3507 £6.59 * | MC1303L €194 SN76 227N(MC 1327) £1.89
709 (8 pin dip)  38p | AY-5-4007 £7.94 * | MC1306P 85p SN76532N £1.86
709 T&sg) 45p MC1310P £2-10 SN76544N £1.81
709 (14.pin dip) 39p BHA0002 £3.01 MC1312P £2:-52 SN76550- 2{TAA550) 89p
710 sgm dip)  39p MC1314P £4:34 SN76552-2 8lp
710(TO-99  ~  45p | cazin .19 MC1315P £4-85 SN76660N(TBAT20) 75p
710 (14 pin dip)  44p CA3045 £1.69 MC1327P £1-48 SN76666N (CA3065) €1.12
o S| casws 88p MC1330P 89p
720 (A Rachb) 1776 | CAI0S3 S| MCIS39P  £160 | TAAXS o
723 (TO-99) £1 CA3065 £1.60 MC1350 68p TAA300 £2.1
e CA3075 £1.64 MC1351 92p TAA310A £1.87
723 (Mpindip S5 | oz £1.26 TAA32 £1.44
531 f‘ig'gs)dip) o5 | cadeo 9% '.131325 £1 %%p TAA350 £2.43
H o ,
741 (14 pin dip) 36p | CA308 £1.86 MC1358 (CA3065) £1-23 | TAAI0 £3.45
747 (14 pin dip) £1-04 | CA3082 £1.86 MO1375 illss TAAS50 75
748 (8 pin di 424 CA3089E (TDAT200) £2.43 .« | TAA570 £2.75
pin dip) p MC1455 (555T)  65p
748 (TO-99) 46p CAJ097E £1.47 I MC1456CG £1.77 TAA700 £5.03
748 (14 pin dip) 49p | CA3123¢ £1.76 MC1438CP1  89p
753 (F.M. 1st. 1.F.) CA3130 84p MO148G | 2300 - | TEAIZS £1.25
£1-08 CA3401E (LM3900) 68p T8AZ31 £1.02
75491 88p * | CA3600F £1.44 MO1495L  £4-48 TBA! (723)  £2.59
75492 €110 * MC1496G £1-01 TBAS00Q €316
MC3302P  £1:65 TBA5XQ £3.85
100 MC3401P 81p TBA530Q £3.7
Ragylofantl00imAY L00ST! (T0.3)  £).46 * TBAS40Q £3.72
AIOSWC 002 &0y * | Looert (10,3 4140 - | MFC4000B P [ teassa  esm
TBLIZWC (10-92) 806 * | (03711 (10°0)  £1.46 MEC4060A 8 ¢ | masece 6.9
TBLISWC (T0-92) 60 * | (129 (5OT-32) g5, + | MFOB030A 85 " | raasasa £.03
ceostoran 100 11130 (sOT-32) .gsp *+ | MFCE04Q  £1-01 TBA6758 £.08 *
egulatars o . . « | T8AG €. .
TBLOBAWC (TBAG25A) 90 « L131 (SOT-32) 85p nmgg:g g;gg : 25C o3
7BLIZAWC (TBAG25B) S0p * LM30IT (T0-99) 650 18A651 .87
78LISAWC (TBA625C) 90p * LM301S (8 pin dip)s9p MVRSV (TO-3)£1-45 * | 1847200 £2.79
LM3OtAT(T0-99)  67p MVR12V (TO-3) £1-45 * | ypa7500 £2.79
Regulators 500mA LM301A 5(8 pin dip)5% | MVRI15V (TO-3) £1-45 * | Taag00 €11
78MOSHC 835 | (w077 109 5% | NES4L £1.25 TBABIOS £1.24
LR AC £.35 11 LM307 s @ pindip) ST | eeyen £1.16 | TBABIOAS £1.24
78MISHC £1.35 ¢ | |M30BT (T0-99)  £1.96 NESSSY 690 * | TBABZ
Z8M181C £1.35 | (M308 S (B pindip)  98p 299 . | TBAS20Q £4.71
78MAHC £1.35 ¢ ‘ LM30BA T (To-99) g7.97 | NESSS -y TBA990Q £4.71
LM30BA § (8 pin dipits 90 | NES0B £5-06
Regulators 14 NE5618 £5-06 TR B
7B0SKC (10-3) £2.09 * | |mao9K £2.34 « | NES62B £5-06 o G
7812KC (10-3)  £2.09 * | {339 €2.25 NE563 £2.96 T o
7BISKC (T0-3) £2.09 * NES65N £2-63 TCAB30S £1.04
7818KC (10-3)  £2.09 * | | M3zON £2.85 NE566V, £1-87 TCA940 £2.25
7824KC (T0-3) £2.09 * | |m37) £2.08 NES67V £2:63
Regutotors 1A b7 g SD6000 £1-22 | TDA105¢ £1-50
7B0SUC [16-220 €1.72 * | |pazzn €271 SL414A £2-09 | IDAT200 22633 .
7812UC (10-220) £1.72 * | | m3g0 £1.25 St415A £2:75 TDA1412 80p *
7815UC (10-2201£1.72 * | g £1.85 SL4370 £7:05 | rpAt415 80p *
78IBUC (10-220) £1.72 * | | ygy £1.66 SL440 £2:84 * | TpA2010 £3.00
784UC (TO-220081.72 * | | 705 68p SN75491N 88p * | TDA2020 £3.75
. | Lmis2o £1.00 SN75492N  £1-10 *
IcLe030 £3.52 ULN21TTA £1.52
ZN4¥4 Leaflet free with devices{ 10p alone )
MCI310; 2, 445 Leofler free with devices {10p alane) | ZN414 £l.26
LED DISPLAYS
Litronix Double Digit Displays b
0.5 Common Ancde; 2 R/H NEW sy 2 BCD encoded digital swirch
Decimal Points &a ‘; Reading 010 9. Suitable for
pL721 19 =I_5 digital clock atarm setting
DL727 0.0t 9.9 2y DVM input Scaling erc.
Suitable for Clocks, Meters, s 883
Instruments, Channel Indicators 3 E St 0 1109 €1 49eoch +
Qur price £4.75 each 3 3 s g
Low cost Red GaAsP| 9.33” Litronix DL 707 Series VMU‘ oll £1.82° each (Red only
Motorola MLED 500 | 0.33 Morsanto MAN 50/70/80/3600 j,/ ¥ all £1.82* Eoch {Red, green, yellow, Orange)
ina 7092 pockoge | .33 Xciton XAN 70 Series /‘,;[ all £1.49* Each  (Red Green, yellow)
3 0.43_ Monsanto MAN 4000 Series _j,/ all £2.32* Each  (Red, Green, Yelow, Orange),
(?3 0.63” Lirronix DL747 *Jymba’ Seres all £242* Each (Red only)
’ 25 Common Cathode as Common Anode (Red onty)
= 150.* NOTE: MAN 4000 Series pin outs are 14 pin dil the same as MAN 50; 70 and BO series.

7 é'MI"IIIG DIODES

Free snap-on plestic rei Q‘
lens

Our Bulk Buying Power enables a

0.125" [ o6 0.2 cepeat of our Special Offer:

dia tens dia. lens dia. 0.33), (LIT707) 90p.*(inc. VAT)

(an) (MLED 650) 0.63" (LIT 747)21.99 .*(inc . VAT)

10+ 100+ ) 1+ 10+ 100c | 1+ 10* 100
Red T 159 Ve e o' | 185 6o i OPIO -ISOLATORS

3p gg:; Ze o2 2 Eh. 1L1 4N25 or TILTIS
33p e*| 30p p W 6 pin industry standard packoge
35 3% 2’| 35 3% 30p° 2.5KY olaron €100+

Sacondaries

0- - o
- 0-12-15-20-24-30V £2.48. % £4.15 - -
F) 0-24-30-40-48-60 V - £5.18 « £7.02 o
r 0-19-25-33-40-50V  £2.70 * £3.40 + £4.53 - ®

p.p. on transformers 10% of price min. 20p

postoae & packing
Orders for over £6. post
free . Except transformers

Data Sheet and photacopy

Advert No. 1A of Series 8

_CALLERS WELC OMED]
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CONSTRUCTIONAL PROJECTS

DIGITAL FREQUENCYMETER by A. J. Buxton

Gives digital readout of frequency measurement of up to 500MHz

ADD-ON CAPACITANCE UNIT by-R. W. Lawrence

Direct measurement of capacnance on your multimeter.

Can be built on the free printed wiring board provided with this issue.*

AUDIO COMPASS by M. Kenward

An off-course alarm for use on self-steered yachts and power craft. Allows ears to replace eyes
when steering a compass course at night

COMPUTER VOICE by E. A. Parr

Generates those “Dalek"-typeﬂvoice eftects

GENERAL FEATURES

USING CMOS DIGITAL I.C.s—5 by D. B. Johnson-Davies & A. M. Marshall

Electronic switches and oscillators

SEMICONDUCTOR UPDATE by R. W. Coles

A look at some recently released devices

HELLS, BELLS AND DECIBELS by D. Maynard

Ever get confused about dB's? This article helps clarify the subject

INGENUITY UNLIMITED

Multiple Octave Organ—Time Switch—Burglar Alarm—Frequency Divider—Indicator for
Discotheque PFL System—Light-on Indicator—Courtesy Light Timer—Dual Fade for Slide
Presentation—Low Voltage Indicator—Car Alarm—Recording Level Indicator—Touch Keyboard

NEWS AND COMMENT

EDITORIAL—Under-Sold?
NEWS BRIEFS
Summer School

BOOK REVIEWS

Selected books we have received

POINTS ARISING

How Inventive Competition—Digi-Probe—Opto-Coupled R.P.M. Meter
SPACEWATCH by Frank W. Hyde

Soviet Venus Probes—Powersat—Set Backs

MARKET PLACE

Interesting new products

INDUSTRY NOTEBOOK by Nexus

What's happening inside industry

PATENTS REVIEW
Latest patent information including price increase

*FREE WITH THIS ISSUE — PRINTED WIRING BOARD

Our June issue will be published on Friday, May 14, 1976
(for details of contents, see page 405)

376
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384
404

411
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375
382
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410
412

424

© IPC Magazines Limited 1976. Copyright in all drawings, photographs and artickes published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressiy forbidden. Alireasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal respons:blllty for it. Prices quoted are those current

as we go to press.
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for fast easy reliable soldering
NOIUSHDBISRENSERSINNDIREEISS

IDEAL FOR HOME CONSTRUCTORS

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

ﬂ ﬁ ( - e \deri ~
Fine gauge solder -or soldering
(SAVBIT raney ) [ SAVBIT soiser | [ ALU-SOL or ) [Fins gauge soider 1\ (" Fotscice
solder dispenser for general purpose soldering aluminium components Dispensers
work . P of Ersin
New MU"WOVZA'\IJ'S‘Os' Fine gauge solder for soldering Multicore
i i flux-cored solder In small components 138t of Solder make
last I of P
s D e
Solderina {19.2 metres of 1.22mm) needed. Plastic reel holds 0.71mm) Ersin Multicore 5 core jobs easier.
dispenser 716 in of 36ft. Supplied with full solder wound on a plastic reel. 21ttof 22
185.w.g. (2.2 instructions. Also available Suitable for intricate work and s.w.g. (6.4
metres of 1.22mm). in solder dispenser. small components. metres of
s D] Size 12 £1.80 Size 4 £2.32 Size 10 £1.44 g
reduces the wear et
of soldering iron specially
bits. suitable for
solderingtine
wires, small |
. components
Size 5 s
32 repairing
p ef! 7 printed
circuits,
NEW Bis wire sTriPPeR & cUTTER | NEW soLDER wick Size 15 40p
o Fitted with unique 8 gauge Absorbs solder instantly, from tags and Or size 19A for kit
—~ f - selector with handle locking device ‘\\\llto,, printed circuits. Only needs 40 to 50 watt witing or Radio and
[ i (' and easy grip handles. Spring %, soidering iron. Quick and easy T.V. repairs 7ft.
+ Incorporated for automatic 3 P\ to use. Does not need flux and (2.1 metres) of 18
- opening. Strips insulation from fiex 0 is non-corrosive. s.w.g. (1.22mm)
- - and cables in seconds and can also Ersin Multicore Solder.
\_ < — beusedasacuier  pModel 88.80p size18 90p J \ Size 19A 34p /

Bib Hi-Fi Accessories Limited,

Sole U.K. Sales Concessionaires. P.O. Box 78 Hemet Hempstead,

Puces shown are recommended retail excluding VAT, From Electrical
and Hardware Shops. If uncblainable. send 20p P & P plus VAT at Bp

Herts. HP2 4RH

in the £1. Prices and specifications subject 1o change without notice

Vero Electronics Ltd,
manufacture cases to give your
projects a professional finish.
Cases are available in plastic,
extruded aluminium and PVC
coated steel. A new catalogue
describing these cases,
Veroboard, pins, tools, card
frame etc. is available (price
10p+S.AE 7" x97)

THE GASE OF THE
PROFESSIONAL

Vero Electronics Limited, Retail Dept.,
tndustrial Estate, Chandler's Ford, Hants., SO5 3ZR
Telephone: Chandler’'s Ford 2956 (STD 04125)

Burneze — unique aerosol first aid
cools instantly, contains a
fast-actinglocal anaesthetic
plus antihistamine to control
swelling. It deals with the
lingering pain of a minor burn or
scald and reduces the chance of a
blister. Keeps nimble fingers working.
From Boots and other chemists.
No first-
without Burneze.

aid box is complete

soothes

and heals
minor
burns

Practical Electronics

May 1976



79,00\ B SUSTETI 7000

ENTERTAINMENTS LTD. professlonal standards - realistic prices

SA1208D—120 WATTS RMS POWER AMP POWER
USES 150W 16A RCA DEVICES SUPPLIES

On glass-fibre P.C.B., high
- grade transformer, fully

All three types include 2 In the tused and ready to wire:

W 10 Transistors 4 Diodes—Fibre Glass P.C.B. 4 1 same serles PM1201 for one SA1208D

W Typical Distortion—0-4%: Noise—80dB ~ .

& Short, Open Circuit proof—Load line limiting % i SA608 £11-60

B Only FOUR Connections—Simplicity! : - 60W RMS PM1202 for two SA1208D

8@ High sensitivity (240mV) suits most mixers . ‘ R .

8 30H-—40kHz +1dB frequency response 1 INTO 802 (65V) £15-30

& Single supply fine—No output capacitor needed (95V) . £12-50 PM601/2 for one or two

8 Standard 80 output—will operate on other impedances 4 SA308 SA608

8 Compact—6” x 3" x 14" (15 x 8 x 4cm)
& All units individually tested and guaranteed 30W RMS
into 801 (48V)

SA1208D £19-50 £9-50

o

SYSTEM 7000 DISCO N g g g N W IN MODULAR

Printed circuit  sub-assembly

Complste and ready to plug in e -~ . version of disco control unit. All

Totally encased—no soldering at all T I:rcw';u::‘l’t'csr:ayq%lll:g:

Tosghsbold; two loncietaimass|panst=for page! B CONTROLS—L. to R.: Mic Vol/Treble/Bass, Autotade
mounting or freestanding . depth, L/Deck Vol, R/Deck Volume, Tape Volume,

Inputs for2 ceramic cartridges/tape/microphone Trepble, Bass, Master, Monitor Volumz. Monitor Mono Stereo

Indlviduai deck controls AND left/right fader Selector-On-Off £18-50 £27-50

Low noise {—80dB) 20Hz-50kHz +1dB

Suits ail Saxon amplifiers and most other makes
+ watt headphone monitor—five position switch with

£10-50
PM301/2. for one or two
SA308

£8-80

Front panel for either version

mute positions Mono £34:50 Stereo £49-50 £3:50

SYSTEM 7000 LIGHTING CONTROL UNIT e SOUNDLITE
r g 3KW CONVERTER

Full control of 3kW of lights (1kW/channel) ] ¥ .
Audio control plus sequence pius override F k MODULE
Variable speed sequence with slider function control b - : O/p up to 1kW/channel:
Stainless steel two tone panel-—matches mixer F : Individual tone and master
13 transistors 8 diodes—advanced control circuitry SEE controls: RCA 8A triacs:
High audio sensitivity—operates from any amplifier SCINTILLATING LIGHT
Attractive Bondene case—free standing or panel mounting DISPLAY: Operates from
any amplifier: glass-fibre

Individual tone controls p/us maste io control Ly e
plu: r aud 0 SUPERFECT MODULE PCB: Unbeatable value at

£38-00 oo panel fo mouming as desrea £27- 75 £15-50

ready to use

wlith panels —9— = IN PCB
SYSTEM 7000 MODULAR MIXING :%Ziitis (@] ol |NiCR 0 oy

B COMPLETELY WIRED WITH STAINLESS PANEL: with P
# UP TO 20 CHANNELS MONO, STEREO OR MIXED . formance. as coplete ubite Githl

paneis as litustrated. Up to 20 Input
moduies may be used with one
On glass-fibre

or edge

@ inputs for all sources Inc. mag. cartridge @ 20Hz-30kHz *1dB

B Wide range bass and treble controls B Echo send/return facility

@ Only one mixing module required @ Complete—ready to plug in or solder

B W monitor powsr outlet @ 5cm matrix—bold panel . IM7001/M

@ Feeds most amplitiera @ Individual monltor buttons 3 mono input

@ Modern low noise circultry @ Send for details h IM7001/8
sterec Input

M

£8:50 mono mixing

INPUT g‘t:'::o sfg:gg MIXER g‘t:'::o £12-00 & { S
SAXON STROBES 2327 & vart wuse. ttecharge anerey 150 WATT LIQUID WHEEL PROJECTOR (‘

up to @ Joules
SUPERSTROBE B Externs! trigger—sudio up fo 240V B Compiete with wheel and 150 watt tungsten tamp
8 1 flash/2 eec up to 20 Hiashes/sec BjUselwithiScundinsliorealnbory B Wida range of extra etfects may be attached
B Compact bleck Bondene cass sirobe aftect B Adjustable fest

B tdeal for the moblie dleco or smlier a SR A G B A valuable acquisition in any modern eet-up

chub

£24.75 £38:50 £29-20 Spare wheels £4:90

127/50W high grade chassis Attractive range of speaker

LOUDSPEAKERS unis: 1o gnuse: o CABINETS iloucom.**"“Enaures ACCESSORIES Ui, ioocenere oo

sence dome: £14-50 welcomed

PRICES Include carr. and packing ® V.A.T. must be added to value of all U.K. orders at 8% @ C.0.D. 65p extra @ S.A.E. ail enquirles please

i Orders by post. Please make cheques or crossed P.0O.’s payable to

P Scss o TRADE ENQUIRIES
T e SAXON ENTERTAINMENTS LTD. S e
Spm leave your mesesge on Tetephone: 01-884 suppller

8385/0098
our Answer-phone Shop Hours 9am-5pm {Lunch 12.30-1.70); Sat. 9.30am-5pm @ Prices and speci subject to without
notice ® Mait Order desk 10am-4pm Mon—Fri

VAT NO. 218 8921 49 RGD ENGLAND 1091983
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trad  57-2958°

Snciair o 2%

- e 271828
Scientific n 314159

LASKYS now offer this

Sinclair Scientific

Calculator for a

ol fraction of the

l original cost. All parts are
supplied — all you need

! provide is a soldering iron

: and a pair of cutters,

\ complete step- by-

step instructions.

~ Assembly time is
about 3 hours.
The Sinclair

Scientific performs logs,

trigs and arithmetic at the

touch of a button.
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FEATURES OF THE SINCLAIR
SCIENTIF

Func(lons summary Four
arithmetic functions: (+,—, %, =).
Sin and Arcsin. Cos and Arccos, Tan
and Arctan. Automatic squaring.
Automatic doubling. Logioand r<a -
Antilogio, giving quick access to xy ~,
(including square and other roots). ‘{ 7, =
Scientific notation. Display shows L ~, 7

5-digit mantissa and 2-digit W —

exponent, both signable. 200 decad e range. - —9,9999 x 10-99 to
9.9999 x 1099, Post-fixed operators. Post-fixed operators (reverse Polish
notation): allow chain calculations of unlimited length.*Upper and lower case’
operation, Basic arithmetic keys each have two extra functions. Pocket-sized.
48" x 2" x #”. Weight: 4oz. Trim-fit plastic carrying case.
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To LASKYS CUSTOMER SERVICES DIVISION (Dept. K)
Audiotronic House, The Hyde, London NW96)J. Tel:01-200 1321

Please send me. . ... Sinclair Scientific Calculator Kits at £6.50
plus50p p&p

NAME
ADDRESS

I SIGNATURE
TOTAL PURCHASE PRICE (inc.p/p & Ins.)
I Please send me FREE Hi-Fi catalogue price list [
1 enclose cheque (] postal order (] money order []

II wish to pay by Barclaycard/Access/Diners Club and my number is I

____.J

Registered in England No. 347947 at Lower Grosvenor Place, London SW1 0EX
RS GEET SRR CENUE NN ewme ewee N
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12In LONG PERSISTENCE CRT. Full
spec. Price £6-50 to Include V.A.T. and
Carriage.

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW LOW
PRICED SOLID STATE SWITCH. 2Hz to
8MHz. Hook up to a 9 volt battery and
connect to your scope and have two
traces for ONLY £6-25, P. & P. 25p. {Not
cased, not calibrated.)

WIDE RANGE WOBBULATOR. 5MHz to
150MHz up 10 15MHz sweep width. Only
3 controls, preset AF level, sweep width
and trequency. ldeal tor 10-7 or TV IF
alignment, fliters, receivers. Can be used
with any general purpose scope. Full
instructions supplied. Connect 6 3V
a.c. and use within minutes of receiving.
All this for ONLY £6-75, P. & P. 35p. (Not
cased, not calibrated.)

20Mz to 200kHz W8, SINE and SQUARE
GENERATOR. Four ranges. Independent
amplitude controls, thermistor stabilised.
Ready to use. 8V supply required. £8-85
each. SINE WAVE only £6:85 each

P. & P. 35p. (Not cased, not calibrated.)

GRATICULES 12cm x t4cm high quality
plastic 15p each. P. & P. 8p.

“Large quantity of good quallty com-
ponents—NO PASSING TRADE—so
we offer 3Ib of ELECTRONIC
GOODIES tor £1-70. Post paid

*METER PACK--] different meters for £2.
P. & P. 55p.

MIN TRANSFORMER. 240V input, 3V 1A
output. Brand new 85p each, P. & P. 20p.
P.C.B. PACKS.S&D. Ouan!lty?sq t—
no tiny pieces. 50p, P. & P. 3
*CAPACITOR PACK—S0 brand new com-
ponents. only 50p, P. & P. 37p.

SOME OSCILLOSCOPES ALWAYS
AVAILABLE. S.A.E. stating specification
and price range

*TRAIMMER PACK. 2 twin 50/200pF
ceramic, 2 twin 10/60pF ceramic; 2 min
strip with 4 preset 5/20pF on sach; J air
spaced preset 30/100pF.on ceramic base.
ALL BRAND NEW. 25p the lot, P. & P.
15p.

*PHOTOCELL equ. OCP71, 13p sach.
*MULLARD OCP70, 10p each.

LISTS OF EQUIPMENT, etc.. now
available. S.A.E. please.
Callers always welcome.

*MODERN TELEPHONES. Type 706: two
tone grey or biack, £3-75 each. Style
similar to Type 746: grey, Or black, £3
each. As sbove but discoloured, grey
only, £2 sach. P. & P_ ail types 45p sach.

*HANDSETS. Complete with 2 Inserts and
fead, £1-25 each, P. & P. 37p.

*DIALS. ONLY 50p each, P. & P. 25p.

*HIGH VALUE—PRINTED BOARD PACK.
Hundreds of components, transistors,
etc.—No 2 boards the same. No short
leaded transistor computer boards.
£1-78, post paid

*CRYSTALS. 4-43MHz. Brand new, £1-25
each. P. & P. 15p.

RESETTABLE COUNTERS—4 digit by
Sodeco/Stonebridge. 1,000 ohm coll, £2
each. P. & P. 35p

*BEEMIVE TRIMMER 3/30 pF. Brand new.
Qty 1-8 13p each, P. & P. 15p; 10-99 10p
each, P. & P.25p; 100-999 7p each, P. & P.
free.

HE CRYSTAL DRIVE UNIT. 18in rack
mount. Standard 240V input with superb
crystal oven by Labgear (no crystals)£5 |
each. Carr. £2,

“1,000pF FEED THRU CAPACITORS.
Only sold in packs of 10. 30p, P. & P. 15p.

VAT NOT INCLUDED IN PRICE
Goods marked * 25% VAT, otherwisw 8%
OPEN 9 a.m. to 5.30 p.m. ANY DAY

CHILTMEAD LTD

7/9 ARTHUR RDAD, READING, BERKS.
(rear Tech. College) Tel. Reading 582605
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ELECTRONIC DIGITAL CLOCK

with alarm and sno

oze features

c
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Features:

@® 0-7 INCH HIGH DIGITS

@® VARIABLE INTENSITY

@® 24-HOUR ALARM

@® 5-MINUTE REPEATING, SNOOZE ALARM
@® ALARM SET INDICATOR

@® SNOOZE INDICATOR

Size: 130mm x 90mm x 95mm
Weight: 100z

@ PULSING SECOND INDICATOR

@® POWER INTERRUPT INDICATOR

@® ALARM CANCEL FEATURES—
TILT OPERATION

@ ALARM TONE OUTPUT

@® A.M.-P.M. INDICATOR

Power supply: 110V a.c. =10% 60Hz
230V a.c. =10% 50Hz

Manufactured to high standards by a major American electronics corporation, this superbly styled solid-state
timepiece is made available to all readers fully guaranteed.

SPECIAL OFFER

£12.

Mail order customers: Please enclose 55p for postage and
packing.

TM TIME MICROELECTRONICS

33 Wateridge Road, Basingstoke, Hants
RG21 2RA. Tel. (0256) 66961

Please send O electronic clocks. as illustrated. | enclose

cheque O postal order O money order O .

NEXTE aooosaaaaannsosaaseannsaanooannossanananoosaaossanasaaaananssaaaaoanssoaaas
Plus 99p VAT
P AArESS oo e s
Free trial in your home-‘Try Ou‘ the C'OCK in your hOme ” ....................................................................................
digital time is not for you return it in original condition within
10 days and we’ll refund your money without question. ' SIGNALUIE ..ot e
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to the occasion
at High Fidelity 1976

Room 1006 at the Heathrow International Hotel gives London
another opportunity to see the New BD3 in action, alongside the
rest of the Connoisseur range.

(onnoissenr’

803 tiansariotion unit

Down to the last detail fhe Connoisseur BD3 transcription
turntable is a must for the serious audiophile, all present day
requirements being met with an ease only the finest products can
maintain, with accuracy as the keynote. The BD3 incorporates a
studio-style rising turntable principle giving accurate cueing; the
turntable rising to the pickup height on quick start, with run-up
time being almost immediate - a fraction of a second. Plus a pickup
arm without drift. Other interesting features include the
electronically controlled variable speed DC motor. The power
source which converts mains to a stabilised 9v. DC supply is
external, and consequently there is no hum field. Three speeds: 33,
45 and 78 rpm, all with variable control. The belt driven 11}
diameter turntable with a neon illuminated stroboscopic disc,
complete on wood plinth and a hinged acrylic dust cover.

The BD3 arm is an ideal companion to the turntable, being
constructed from lightweight aluminium tubing, incorporating
unipivot with a unique method of magnetic stabilisation for the
horizontal bearings, and knife edges for the vertical, adjustable
magnetic bias and an inter-changeable lightweight head shell
which will accept the majority of cartridges, and enabling tracking
weights in the region of 0.6 gms. to be used.

For further details of the BD3 or the BD1 Kit, SAU2 arm, the BD2
integrated assembly and SCU1 ceramic cartridge, please contact
your dealer-or send a stamp for brochure.

Manufactured by:-

A. R. Sugden & Co. (Engineers) Ltd.,

Atlas Mill Road, Brighouse,
Yorkshire, HD6 1ES.

Telephone: Brighouse (04847) 2142.
Telegrams & Cables: Connoiseur, Brighouse.

B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

BARGAIN OFFER

MIXED COMPONENT PACKS, containing resis-
tors, capacitors, switches, pots. sic. All new
(random sample bag revesied approx. 700
ftems), £2 per pack, while stocks last.

TUNED cgl.Ll. 2 section colis, around 1MHz,
with e biack smart tuning knob, which moves
an internal core to vary the Inductance. many
uses, easily rawound, 3 for 50p.

TWIN I.F. CANS, approx. 1in x §in x 1in high,
around 3-5-5MHz, 2 separate transformers in
1 can, internatly screened, 5 for 50p +25% VAT,

F, 10mm circular ceramic trimmers {for
VHF/UHF work} 3 pin mounting, 5 for 50p.

TO3 transistor insulator sets, 10 for 50p.

PC Board WIithdrswal hendies, mixed cols.
8 for 50p.

Soider, 20 SWQ, 60/40 alloy. appvoxaydﬂor?
MINIATURE 2 PIN PLUGS AND SOCKETS
(fit into Hn hole. pins enclosed, with covers for
chassis mounting, or can be used for in-tine
connectou) Bargain pack of 3plugs + 3sockets

PROGRAMMERS (magnetic devices). Contsin

SMALL MAINS SUPPRESSORS (small chokss,
deal for radio, H-F! inputs, etc.} approx. §in x
1in, 3 for ;i
PERSPEX TUNER PANELS (for FM Band 2
tuners) marked 88-108 MHz and Channeis 0-70,
clear numbers, rest blacked out, smart modern
arance, size approx. 84in x 1§in, 2 for 35p.
ultiturn Pots, 10 turn, in spindle (ex-squip),
following values avaiiabte, 2kohm, B5kohm,
400kohm, £1 each.
Lead suppressors (10kohm} for moblle plug
leads, 4 for 50p.
1mA Meters, 2 In square, pisstic fronts {these
have & paper scale stuck over the original marked
0-1mA which Is sasily off and an internal
18K resistor which ia saslly removed), £1:75
each or 2 for £3.
A/S Midgst 3 pole 4 way, rotary switches.
40p each.

SPECIAL OFFER

Miniature 50chm Cosx, high quality, PTFE
Insulation and biue PTFE cover, sofid silver
piated inner, and sliver plated brald, approx 3m.
overall diameter (Ideal for unit wiring ol RF
atages up to 23cms. eic.). 4 moetres for

TRANSISTOR HEATSINKS, to take 2 x TO18
transistors, screw In clemps, biock size 1 x ¢
+n, with holea for mounting, 3 for 50p.

HIGH QUALITY SPEAKERS, 8}in x 8in eiliptical,
only 2in du&. inverse magnet. 4 ochms, rated up
to 10w, &1 each.or 2 for £2-75 (qty. discount
avallable). + 23% VAT.

TV PLUGS AND SDCKETS

TV Plug (metal type), 5 for 50p.

TV Socketa (metai type), 4 for 50p.

TV Line Connectors (back-to-bsck socksta),
for 50p. Pleess add 25% VAT.

9 (sultable for mal
with 9 rotating cams, all Indlvidu:
Ideal for switching disco lghts, dispi
or machine (Need
slow motion motor to drive cams, not supphed}
9 switch veraion £1-50, or 15 switch version £2.
HEAYY DUTY HEATSINK BLOCKS, undrilled.
base lr‘l Ziln x 2in, with @ fins, total height
23in S0p o

" llLAVl. Con(lnnnt.ll type, 2 pole change

NUI.:: MAGNETS jin square, with mounting
hole, 20 tor 30p.
SPERRY 7-SEGMENT P.G.D. DISPLAYS, digit
height 0-3in red, with decimai points, 150V to
(nominal 180V) operation. These are high-
voit industrial type and therefore brighter ln.n
normal dlispla: Al brand new.
BARGAIN Pg g‘ E OF 50p PER DIGIT. TYPE 332
(two digits in one mount) 81 esch, TYPE 333
(three digits on ona mount) £1+50. {Sorry, no
single digit avallable.) Dats Supplied.

BSX20 (VHF Osc/Mult), 3 for S0p.
Bcwa (mmo cln) 4 for S0p.
PBC 108 | c BC108), 5 for 50p.

PNP audio type TOS Tran
BF152 (UHF amp/mixer), 3 tor
BA121 Varicap Diodes, 4 for 50p.

1ou 12 for 25p.

Dept PE. 5STATION ROAD, LITTLEPORT, CAMBS.,CB6 1QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

PLUGS AND 80QC|
BNC Socket lsln?lo-holo mouming type} Ex-
squipmaent (special offer) 3 for
BNC Piugs (sx-equipment), § 1or n
N-Type Plugs 50 ohm, $0p e 3for £1-50.
N-Type Sockets (4-hole chassis moumlng.
(@ small coax lsad type), 50p &

{PTFE), brend new. pcckod with

orSfort
som Sockm {PTFE), bnnd new {4-hole tixing
type). each or 5 for £2-28.
25-way ISEP Plugs and Sockou 40p set (1 plug
+ 1okt),

Plugs and sockets $0id separately at 25p each.
Bulgin Round Free Skts. 3 pin, for mains input
on test squipment, eiC., 25p each

SPECIAL OFFERI
gAas TRANSFORMER, TYPE 14/4. 14V at 4A,

xxxxxxxx-

DIE
l
4
4
4
8
4
6
8
1

08 x G 8 x2
Plaass add 8% VAT

Bulgin Flat 2-pin Flex C eibis
40p 2ach.

Mobille Converters, 24V DC input 13-3V at
approx 3-4A DC output, fully stabilised. £3-50
each (Idul for running 12V car radlo from 24V
lorry by g

Pkta. o' 28A Nuta (the self-locking ones with
the nylon Insert) 100 for 50p.

WELLER SOLDERING IRONS

EXPERT. Bulit-in-spotiight llluminates work

Pistol grip with fingertip trigger. High efficisncy

ooppcr ooldarin tg

£ T SOLDER GUN. £8-80 + VAT (54p)

PElT SOLDEZR GUN KIT (spare bits case,
otc.}, £8-80 + VAT (78p)

SPARE BITS, PAIR, 28p + VAT (2p)

We now stock Spiulux Tools tor the slectronic
BA and

L Nu!
Metric sizes, pop rivet ounl, otc. S.AE. for liat.

I.LF. Cans, §in .qum. suitable for rewind, &
for 30p +25% VAT
Miniature urphonn with min. jack plug, 2 for
50p +25% VAT.

LDERING INONS

SP15D 15W £2-52 + VAT (20p)

SP25D 25W £2-82 + VAT (20p)

SP25DK 25W + blts, etc, kit £3-12 + VAT (25p)
BENCH STAND with spring for Marksman Irons,
£1-80 + VAT (14p]

SPARE BITS

MT8 for 15W, 42p + VAT (3p).

MT4 lor 25W, 350 + VAT 3p).
TCP1 ‘Yull CONTIOI.LID IRON.

Dubliler Electrolytics, S0uF, 450V, 2 for S0p.
Dubtiier Electrolytics, 100uF, 275V, 2 for S8p.
Plessey Electrolytics, 470uF, 83V, 3 for S8p.
TCC Electrolytics, 1000uF, 30V, 3 for 80p.
Pinuy Electrolytice, 1000uF, 180V, 40p each
($for &

Dublllu Electrolytics, 5000uF, 35V, 88p ucn
Dubllier Electrotytics, 5000uF, 5|1V w
Oubtier Electrolytics, 5000uF, 70V,

{TT Electrolytics, 8800uF, 26\'1.
ith il

1Hn

6 for 3p.

Muulrd Tubular ceramic trimmers,
r S0p.

chassle v
1-18pF,

C s, some coded,

1. 14 DiL type. untested,
mixed, 20 for 25p.

w termi 1-50 o
PLEASE ADD 25% VAT TO ALL CAPACITORS

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, S.A.E. FOR

Tompora(un controlied iron & PSU, t18:4)

CC Mn Io ﬂal Type K double flat fine tip.
each +
ALL SPARES AVAILABLE

MULTICORE SOLDER

Size 5 Savblt 18 s.w.g. In alloy dispenser, 32p
+ VAT (3p).

Size C1SAV1S Savbit 18s.w.g., 38p + VAT (ép).
Size 12 SAVBIT 18s.w.g. on plastic reel £1-88
+ VAT (13p)

MINIATURE PLIERS H|
made In USA. 24-38 + VAT
SIDE CUTTERS, hl

in USA. £5-45 + VA

lity “‘Crescent’’,
&D)

h quality ‘Crescent’,
(44p).

made

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN.
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SPEAKERS ™

Baker Group 25, 3, 8 or 15 ohm
Baker Group 35, 3, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Group 50/15 8 or 15 ohm
Baker Deluxe 124 8 or 15 ohm
Baker Major 3, 8 or 15 ohm

Baker Superb 8 or 15 ohm

Baker Regent 12in 8 or 15 ohm
Baker Auditorlum 12in 8 or 15 ohm
Baker Auditorlum 15in 8 or 15 ohm
Castle 8RS/DD 4 or 8 ohm
Celestion G12M 8 or 15 ohm
Celestlon G12H 8 or 15 ohm
Celestion G12/50 8 or 15 ohm

Celestion G12/50 2239 s/cone, atum. dome
Celestion G15C 8 or 15 ohm

Ceiestlon G18C 8 or 15 ohm

Celestion HF1300 8 or 15 ohm

Celestion HF2000 8 ohm

Celestion MH1000 8 or 15 ohm

Celestion CO3K

Decca London ribbon horn

Decca London CO/1000/8 crossover
Decca DK0 ribbon horn

Decca CO/1/8 crossover (DK30)

EMI 150 13 x 8in d/cone 8 ohm

EMLt 13 x 8In 20W bass 8 ohm

EMt 14 x 9In base 8 ohms, 14A770

EMI 8 x 5in, 10W, d/cone, roli surr.
EMI B}In d/cone, roll surr., 8 ohm

EMI 8In roll surr, bass

EMI 5In mid range '

Elac 59RM109 (15 ohm), 59AM114 (8 ohm)
Elac 8¢In d/cone, roll surr,, 8 ohm
Elac 10in 10RM239, 8 ohm

Eagle Crossover 3000Hz 3, 8 or 15 ohm
Eagle FR4

Eagle FRE5

Eagle FR8

Eagle FR10

Eagle HT15

Eagle HT21

Eagle MHT10

Eagle FF28 Multicell, horn

Fane Pop 15, 8 or 16 ohm

Fane Pop 25T, 8 or 18 ohm

Fane Pop 33T, 8 or 18 ohm

Fane Pop 50, 8 or 18 ohm

Fane Pop 55, 8 or 18 ohm

Fane Pop 60, 8 or 18 ohm

Fane Pop 70, 8 or 18 ohm

Fane Pop 100, 8 or 18 ohm

Fane Crescendo 12A, 8 or 18 ohm
Fane Crescendo 12BL, 8 or 18 ohm
Fane Crescendo 15/100A, 8 or 18 ohm
Fane Crescendo 15/125, 8 or 18 ohm

‘

£2-94
£9-00
£13-28
£3-98
£4-37
€837
£3:50
£3:75
£4:25
£4-25
£1-75
£8-12
‘£9-82
£12-31
£15-82
£4-40
£ -8
£4-44
£9-00
£5.28
£7-50
£9-25
£12-50
£15-50
£17-95
£18-75
£27.95
£37-95
£3¢-95
£48-95
£59.95

SPEAKERS

Fane Crescendo 18, 8 or 18 ohm
Fane 810 Mk Il horn

Fane 920 Mk I horn

Fane HPX1 crossover 200W
Fane 13 x 8in, 15W dual cone
Fane 801T 8in d/c, roll surr.

Gauss 12in 200W
Gauss 15in 200W
Gauss 18in 200W

Goodmans Axent 100

Goodmans Audiom 200 8 ohm
Goodmans Axlom 402 8 or 15 ohm
Goodmans Twinaxiom 8, 8 or 15 ohm
s Twinaxiom 10, 8 or 15 ohm
Goodmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG 8 or 15 ohm
Goodmane 12PD 8 or 15 ohm
Goodmans 12AX 8 or 15 ohm
Goodmans 15AX 8 or 15 ohm
Goodmans 15P 8 or 15 ohm
Gooamans 18P 8 or 15 ohm
Goodmans Hifax 750P

Goodmans 5in midrange 8 ohm

Jordan Watts Module, 4, 8 or 15 ohm

Kef T27

Kef T15

Kef B110

Kef B200

Kef B139

Kef DN8

Kef DN12

Kef DN13 SP1015 or SP1017

Lowther PM8
Lowther PM8 Mk |
Lowther PM7

Peeriess KO10DT 4 or 8 ohm

Peeoriess MT225HFC 8 ohm

Richard Aijan CA12 12In bass

Richard Allan HP8B

Richard Allan LP8B

Richard Allan DT20

Richard Allan CN8280

Richard Allan CN820

Richard Alfan Super Disco 60W 12In
Richard Allen CG15 15in bass

Richard Allen Super Disco 12in 60 watt
Richard Allen Super Disco 10in 50 watt
Richard Allen Super Disco 8in 50 watt
Radford BD25

Radford MD9

Radford MD8

Radford TD3

Radford Cross Over Network

£e7-

£14

BREELRBB R 82 RR8 S23R 888 £ LI I R SRBLRRILANAZLE2L 8RR 2L

promise (Frisby),
(Bailey),

Hi-Fi (Colloms), etc.

Enclosures’' book.

£10—''Hi-Fi

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,
Hi-Fi Answers Monitor (Rogers), Hi-Fi News No Com-
Wireless World Transmission Line
Practical Hi-Fi and Audio Monitor (Giles),

Practical Hi-Fi and. Audio Triangle (Giles), Popular

Construction leaflets for Radford, Kef, Jordan Watts,
Tannoy, Hi-Fi Answers Monitor, free on request.
P.A. amplifiers, microphones, etc., by Shure, Llnear.
Eagle, Beyer, AKG, etc.

FREE with orders over Loudspeaker

WILMSLOW AUDIO

THE Firm for speakers!

STC 4001G £6.38
Tannoy 10in HPD £75-00
Tannoy 12in HPD £81-95
Tannoy 15In HPD £97-95
Wharfedale Super 10 RS/DD 8 ohm £15-00
Baker Major Module 3, 8 or 15 ohm each 1475
Fane Mode One Mk |l 15W each £11-50
Goodmans DIN 20 4 or 8 ohm each £14-75
Goodmans Mezzo Twin kit pair £47-19
Helme XLK 30 pair £19-00
Helme XLK 35 pair £24-00
Helme XLK 40 pair £35-00
Helme XLK 50 \ pair £58:00
Kefkit 1 pair £49-00
Ketkit Il each £43'7§5
Peerless 20-2 each £17-44
Peeorless 30-28 each £24-38
Peeriess 20-3 each £28-58 -
Peeriess 504 each £40-50
3-15 ‘ each R17-19
1080 pair £56-00
s 1070 each £48-00
Peeriess 1120 each £50-00
Richard Allan Twin assembly each £14-95
Richard Allan Triple 8 each £22-50
Richard Allan Triple 12 each £27-9§5
Richard Allan Super Triple each £32'50
Richard Allan RAS Kit pair £42-00
Richard Allan RAB2 Kt pair £88-00
Richard Allan RAB2L Kit pair £73-00
Wharf Linton Il kit pair £23-12
Wharfe Glendaie 3XP kit pair £53:00
Wharfedaie Dovedale Ili kit pair £88:00

HI-FI
ON DEMONSTRATION
in our showrooms:

Akal, Armstrong, Bowers & Wilkins, Castle, Celestion,
Dual, Goodmans, Kef, Leak, Ploneer, Radford.
Richard Allan, Rotel, Tandberg, Tria, Videotone, '
Wharfedale, etc.—ask for our Hi-Fl discount price
list.

ALL PRICES INCLUDE VAT
(PRICES CORRECT AT 26.2.78)
Send stamp for free 32 page bookiet ''Choosing a
Speaker'’)

ALL UNITS GUARANTEED NEW AND PERFECT
Carriage and insurance: Speakers 50p each (12in and
up 75p each); Kite 80p each (£1-60 per palr); Tweseters

and Crossovers 30p each.

WILMSLOW
AUDIO

Dept HFA

Loudspeakers, mail order and export:
Swan Works, Bank Square, Wiimslow.

Hi-Fi, Radio and TV: Swift of Wilmslow,
5 Swan Street, Wilmsiow, Cheshire.

PA, Hi-Fi and Accessories: Wilmsiow
Audio, 10 Swan Street, Wilmsiow,
Cheshlre.

Telephone: Loudspeakers, mail order and
export—Wiimslow 29599; Hi-Fl, Radio,
etc.—Wiimslow 26213,
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ENGINEERS

This 44 page™
FREE book
shows how!

kY

YOURSELF FORA

BETTER JOB -~ MORE PAY!

This easy to follow GUIDE TO
SUCCESS should be read by every
ambitious engineer. Send for this helpful
44 page free book NOW! No obligation,
nobody will call on you. It could be the
best thing you ever did.

Do you want promotion, a better
job, higher pay? ‘~'New oppor-
tunities’* shows. you how to get
them through a low-cost. Home
Study Course. There are no books
to buy and you can pay as you
learn.

CHOOSE A BRAND NEW FUTURE HERE
r W . 8 CUT OUT THIS COUPON i i ‘

Tick or state subject of Interest.

l Post to address below. l
ELECTRICAL & Air Registration Board
I ELECTRONICS Certs. O I
Practical Radio & MAA/IMI Dip. @]
| oo © cowtrvenona, ]
Certificate s ¢ a ?.cating ngi}ating &
ir Conditioning O
General Elect. Eng. Archi
e rchitectural Draughts-
Certificate a N :
| C. & G. Flect manship & Design w} I
Installations a é.l.O.B. & Joi g
Elect. Install. & Work [ 2rpentry & oinery
Plumbing Technology [}
C. & G. Elect. o
Technicians s Gc.nc.ral Building ) ]
Painting & Decorating m]
RADIO & TELE- MECHANICAL
I COMMUNICATIONS A.M.S.E. (Mech.) (@] I
Colour TV Servicing O  General Mech. Eng. © O
C. & G. Telecoms. Inst. Engineers & I
zeczng'a:sd.ce[;_-v “ O Technicians mly
o . Radio. Maint E
I Electronics Mech. Cert. O w:;;‘:;ancc ngineering g I
Radio & TV Engineering
I Course MANAGEMENT & l
Radio, Servicing & PRODUCTION X
Repairs Computer Programming O
Radio Amateur's Exam O Inst. of Cost &
Managements Accts. a
I AUTO & AERO DRAUGHTSMANSHIP & I
Motor Mechanics O DESIGN
C. & G. Motor V. General Draughts- I
.Mechanics O manship @]
Generdl Auto A.M.1LE.D. O
Engineering O  Electrical Draughts-
I AM.IM.L 0O manship
Po G.C.E. I
I ‘l/ —58 ‘0" & *A" Level Subjects | []
I —over 10,000 Group Passes! I
| Aldermaston College ||
Dept. TPE 17, Reading RG7 4PF
I aiso at our London Advisory Office, 4 Fore Street Avenue, I
Moorgate, London EC2Y 5EJ. Tel. 01-628 2721.
I NAME (Block Capitails) I

Other subjects of interest Age

Accredited by C.A.C.C. Member ot A.B.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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REVERSIBLE

ASSEMBLY FRAME

FOR PRINTED CIRCUITS
Simply assemble, turn over and solde

{

Y Also ideal for
repairs and retouching

v Takes one or more circuit boards
vc Fully adjustable foam cover

This apparatus allows
fast, neat assembly of single
circuit boards, or several
smaller boards at a time.
You just insert the circuit
boards between the holding
bars, assemble components,
clamp down the foam cover,
. invert the frame, then cut
and solder connections.
Qur special magnetic locking
system ensures that com-
ponents stay firmly in place.
Indispensable for any
circuitry laboratory, repair

For full details, please contact:

Special Products Distributors Ltd.,
81 Piccadilly, London W1V OHL.

Telephone: 01-629 9556.

shop, or production line use.
Available in two sizes:

Max. JA 500-220x170 mm,
area JA 1000-370x 170 mm.

CRESCENT RADIO LTD.

11-15 & 17 MAYES ROAD, LONDON N22 6TL
(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
| ST. MICHAELS TERRACE, WOOD GREEN, LONDON N22 45J
Phone: 888-4474

8 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel: Bus, Middle,
Treble. Each channel has its
own sensitivity econtrol. Just
connect the input of this unit to
the loudspeaker terminals of
an amplifier, and connect three
230V up to 1600W tamps to
the output terminals of the
unit, and you produce a fasci-
nating  sound-light display.
(All guaranteed.)

£18:50p1ue 75p. P. & P. +82; .

CABLE LESS SOLDERING IRON
WAHL «1S0-TIP "
% Completely portable.
% Bolders up to 160 foints per
charge.
* Reelnrgea in its own stand.
* Fine tip for al! types of solder-

ing.
Y Only 8in long and weighs just
6 ozs

oUR PRICE £9°T5 + 89,

Spare bits are available

BARGAIN PROJECT BOX

A plastic box with moulded
. extrusion rails for PC or Chassis

panela with metal front plate

fitted with four screws (all

supplied).

An ideal box to give a small

project a professional

BIZE (lnterml) 81lmm x5lmm X

28m
OUR PRXCE 40p. + 8 %.

“CRESCENT” 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER
U.BUILD.IT

We supply the three modules for you to bulld
this Disco-Group-P.A. amplifier into the cabinet
of your choice.
% THE POWER AMP MODULE
170W r.m.s. sq. wave S00W Instantancous peak
into 8 ohm (80W into 16 ohm).
THE PRE-AMP MODULE

'our control pre-amp, Vol. Bass, Treble. Middle
controls. Designed to drive most amplifiers
using F.E.T. first stage,
% THE POWER SUPPLY
Ts supplied complete with the malna transformer.
Complete fixing instructiona are supplled and no
technical knowledge is required to connect the
three ready wired modules. A fsntastic bargain.
#8750, carr. £1-20. 8end 8,A.E. {or further details
on this or our ready built ainplifiers, 4 89%.

12-0-12V 500M/A
240V primary transformer n. Approx. size:
60mm X 40mm X 50mm; fixing centres: 75mm.
Our price 81.80, 4 8%.

TELESCOPIC AERIAL
Nine section fully swivelling telescopic aerial with
4BA single bolt fixing or two hole fixing bracket.

Fully extended 43*. Fully closed 7°. Our Price
50p + P/P + VAT @ 256%.
Low Voitage Stereo Amplifier

8 transistor stereo amplifier with volume, bass,
balance and tone controls. Approx. 3W into 8 ohm
per channel. Needs a 9/12V d.c. supply and ie
complete on a 2}in X 7{in P/c board.
Ideal for domestic record players, ete.

A BARGAIN AT 85 + 259 VAT

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED
VAT-—All prices are excluding VAT, Please add (o eachitem the VAT rate indicated.

Practical Electronics  May 1976



Ist GRADE COMPONENTS

FROM
MOTOROLA - MULLARD: SIGNETICS
MONSANTO - FERRANTI - GiM

We hold £250,000 worth of components and all items listed .in this advertisement are
ex-stock at the time of going to press * All products guaranteed » No minimum order charge

SIGNETICS 74 series TTL MOTOROLA MC14028CP £1-31 TULLA“D AUDIO AND RADIO MODULES i
. . ; ;
N7400  14p N7453  18p N74148 £1.26 | C-MOS MCI4032CP £1.94 | 1121173 (V) Audio Amp 446
MC14034CP £3.88
N7401 l4p N7454 18p N74150 £2-45 | MCI4000CP 19p MC14035CP £1-45 *LP|1183/2 Stereo Pre.amp Module £4.92
N7402 14p  N7460 18p N74151 £1.44 | MCI4001CP  |9p R *LP1184/2 Very low distortion pre-amp stereo £8:18
N7403 18 MCI14038CP £1-94 | +(p| |85 FM IF Amplifier £6-28
p N7470 36p N74153 68p [ MCI4002CP 19p d . s
MC14040CP £1.21 LP1186 FM Tuner Module €7.78
i g M N o e of Deier f | BB EE
P P [ . o) d d circui ilable price IS Module,
N7406  4lp N7474  30p N74156 T2p | MCido0aCP 117 S| 4040CP €437 | 2xmandrsseverdrarm iy AR PT PP
N7407  41p N7475  54p N74157  68p | MCI4009CP £1'04 i 4050CP 53p | MONSANTO LEDS AND DISPLAYS—THE FINEST IN THE WORLD
N7408  4lp N7476  37p N74158  68p | MCI40010CP £104 4\ 4071Cp  19p | 03" seven segment displays
N7409  20p N7480  50p N74160 99p | MCI40011CP 19p 1< 4076CP £1.23 | Red . Groen Yeliow
N7410 I15p N7483 99p N74161 99p | MCI4012CP  19p MC14081CP 19 MAN71 MANSI MAN8I common anode R.H. decimal £1-34
N74! | 21p  N7485 £1:17 N74162 99p | MCI14013CP 53p P | MAN72 MAN52 MANS2 common anode L.H. decimal E'I;:
N7413  29p N7486  32p N74163  99p | MCI4OI4CP £1-54 \ietacon copias | MANTS AN RTAN S S L e e Gl (i,
N7414  45p N7490  63p N74164 £1.26 | MCI40I5CP £1-17 serjes -—
N7416 27p  N7491 90p N74165 £1-26 | MCI14016CP 53p MCI4510CP £1-26 LEDS
N7417 27p  N7492 63p IN74166 £1-26 | MCI4017CP £1.13 MCI451ICP £1.35 R v oy, G B
N7420  15p N7493  48p N74170 £1-80 | MCI14021CP £1-17 MC14528CP £1-01 | L5 EYPe Gase, igh (oeenily 748 green 32p
N7421| 2lp  N7494 90p N74174 £1-13 | MC14022CP £1-54 MCI4543CP £2:00 | My5174B orange 32p MV5374B  yellow 2p
N7430 135 N74%6 €143 N74is0  90p | MClioadch €143 MCI4s8sCh £407
P a P C14024CP £1-1 d (3
N7432  23p N74100 £1-35 N74181 £3-24 | MCI4025CP  19p MCI4558CP £1.79 :ﬁ’;fjffl:fﬁ:’ LATOR
N7433 27p N74107 32p N74182 90p | MCI4027CP 78p MCI4585CP £1-46 | MC|723CP2 pos. or neg. 2-37V 150mA d.c. 57Tp
“;3(7) ?gp :74:?9 |543§ “74!90 tl-ﬁ MCl1461G Fpositive 0-40V S00mA d.c. £3.22
. . Motorola Fixed
N7442 70: N;:IZ? ‘36p N;::g; ::-44 COMPLETE LIST M87365¢’C:‘ é)\(/.positivecluﬂ MC7905CP S5V negative £1-84
AVAILABLE ON MC7812CP 12V positive £1:42 MC7912CP 12V negative £1-84
N7443  £1.35 N74122 50p N74193 £1.44 MC7815CP 15V positive £1-42 MC7915CP 15V negative £1-84
N7444  £1-35 N74i123  90p N74194 £1.08 MC14500 SERIES MC7818CP 18V positive £1-42 MC7918CP 8V negative £1-84
N7445 £1-35 N74125 43p N74195 90p . MC7824CP 24V positive £1:42 MC7924CP 24V negative £1-84
N7446 £1.35 N74/126 43p N74198 £1.98 SEND S.A.E. MLM309K 5V positive TO-3 can £1.9)
N7447 £1.12 N74128 45p N74199 £1.80 W i
E;:;g u'-sas 'rﬂ"'n P s EE MAC£ $6SOVOBA 50, 1'?:::;:":3"“““"
p N74145 90p N74279 72p - 8A, 50p €1.94
N7451  18p N74147 £144 N74298 €128 NOTE — NEW MACs2-6 400y oA, 1IZ) €68
gmgggg 38XV4:A 6;13. ?otor.ola Plastic
, 84p. ransistors
LINEAR ICs ADDRESS FROM MJE340 sse
SIGNETICS SCRs MET! 81

LM3IOIAV Ext. comp. operational amplifier 36p Nov 24th |975 2N5060 30V 0 8A, 3lp. MIES20 63p
LM307V Int. comp. operational amplifier 45p e ’ 2N5061 60V 0 8A, 32p. MJE2955 95p
MC 1458V Dual comp. operational amplifier 80p MCR107-6 400V 4A, 54p.  MJE3055 65p
NESI10A Video amplifier £1.58
‘k‘légggl\./ fxrydio power driver (127 MULLARD

mer
O DRIOR s, R [ o e M TS e e D e
a: ocke: oop wit M. demod. - y

NES62B Phase locked loop with V.C.O. £270 | *TAAS50 i A D DAy B0 U e T e e
NES66V Phase locked loop function gen. £1.50 TAAS70 £2.19 ACI22 zzp BAVI0 ”p ¢BC238A ”p *BC35!B |Bp BD|44 (2_3';
*PA239A Dual low noise stero pre-amp. 95p TAA630 £3-80 P P . D3 L.

AJ4lcY . ‘801 ACI26 36p BAWSE2 9p *BC238B lIp *BC352 I4p *BDIS7 50p
BT Sp. ame. D | | SENET L4931 AC127 43p BAWS3 40p *BC238C 14p *BCIS2A ISp *BDIS9 62p
oTOROLA " |k G| ASiE e BAXID g G IR i BN

ACIS BAXI6 520
MOTOROLA oo £2.84 | acizsk 400 “BBI0SB 635 BC3I6I -~ 12p *BC383  28p *BDIGS 49p

MC1303L Dual stereo pre-amp. N/A | TBAS00Q £2.53 | AC176 _42p *BBIOSG 44p BC261A I5p BC445 15p *BDI67 53p
*MCI306P §W audio armp. N/A | Taazto £321 | ACI76/128 ~ BCI07  18Bp BC26BA Ilp BC446 t6p BDI75 5lp
MC1304P F.M. multiplex stereo demodulator  £1-52 | +TgA510Q £2.35 . 77p BCIO7A 19p °*BC307 t4p BC447 I5p BDI76 55p
*MC1310P Stereo demodulator £183 | srnasio 298 | ACI176N181 BCI07D t9p *BC307A t3p BC448 17p BDI7?7 59p
*MCi312P £1.94 | eTpA520Q £3.08 48p BCI08 1Bp *BC307B 14p BC449 17p BDI78 63p
‘MCIJMP}Quadrophonicdecoder kit €331 | «TBAS30 £1.53 ACI87/188.01 BCIOBA 18p *BC308 12p BC485 16p BDI79 68p
“MCI3I5P €359 | «TpASI0Q £2-62 99p BCI08B IBp *BC308A I3p BC485 Ié6p BDI8O 72p
*MCI330P Low level video detector 77p | *TBAS40 ¢2.88 | AC!188 42p BCI09 19p *BC308B !3p BC486 17p BDI8I £1.04
MC1496G Double balanced mixer 8Bp | +TBAS40Q £2.97 { ACYI9 35p BCIO9B 20p *BC309 [3p BC487 17p BDI82 £I 14
MFC6040 Electronic attenuator N/A | eTBABS0 €414 | ACY20 20p BCIO9C 20p *BC3098 15p BC488 18p BDIB3 124

$TBASS0Q 423 | ASY300 138 BEII3 195 BC3igs 130 BCxas I7n BOlse yom
P 6 BCX25 |
G.I.M. CONSUMER CIRCUITS :;gﬁgggg 4141 AD140 31p BCI2) 165 *BC3I9 14p BCX26 195 BDI87 700

AY=5-1224 12/24 hour digital clock circuit £4-15 *TBA570 Q £1.38 ADi49 85p BCI3IC |I5p *BC320B I6p BCX47 19p BDI89 84p
AY-5-3510 34 digit DVM circuit €610 | 1TBAS7 €143 | ADI16l162 = BCI36  20p *BC321 I14p BCX48 120p BDIY0 9Ip
*AY-1-0212 Master tone generator €555 | "TRAS7OQ 2K €2.7t BCI37_ 20p *BC322 16p BCY2l 62p BDI9S 64p
*AY-[-5051 4 stage divider £i-20 | TBACTS €215 | AD162 €123 *BCi47 l0p *BC327 20p BCYS8 22p BDI%8 78p
*AY~1-6721/5 5 stage divider €130 | [TRAE30 3| AF4 255 +BCi48  9p *BC328 t9p BCYS9 23p BDI9Y BSp
*AY-1-6721/6 6 stage divider €145 | (IBAE30Q Eraa | AFlIS  22p +BCl488 12p *BC337 19p BCY70 33p BD200 95p
*AY-1-5050 7 stage divider €175 | [TBAZ00 €189 | AFlle  t9p +BCi49 12p *BC338 18p BCY7I 40p BD2I 74p
€550 8 digit calculator chip €6-50 | JTBATO0Q £33 | AF117  18p BCIiS3. I1p *BC347 TSp BCY72 28p BD203 79
C500 8 digit calculator chip £325 TBA750 Q (2:2, 2;:{? ggp :gg:gg :}p gg§4;A :;p BgIIS 99p BD206 = 99p

478 BDII7 45p BD207 85
SIGNETICS MEMORIES oo a2 1 AFi2s 345 +BCIS9 13p BCI47L 15p <BDI24 86p BOD20B €110
NB2SO6B 256 bit bipolar RAM £4.50 *TBA920Q £3.77 AF126 22p BCi70 1Sp BC348 13p *BDI3I 5lp BD232 66p
26028 MOS 1024.bit static RAM £3.00 | *TBA990Q a7 | RE133 45p BCIZE 19p BCiES 13D TEDI3l b BD23 e
5 P P
FERRANTI 1Cs sTEAldae S AT D [ LR e o BRI D et
h . . X p P P p
N 104 0E niversaticonnter/cisplavicey £l 100 R IRTCA270 €409 | BaIS4  10p BC2I4K 10p BC349L 14p *BDI37 37p BD237  84p
TCA270 £419

ZN414 A.M. radio circuit £1.00 | *TCA290A €276 | BAISS 12p *BC237 13p *BC350 16p *BDI3B 39p BD238  96p

B o e it 5o | TCATIoAn €196 | BAISS  9p *BC237A 12p *BC350A I6p *BDI39 42p BD3II £1.06

Dept. P.E., Wellington Road
London Colney

St. Albans, Herts. AL2 IEZ

Postal orders only—no callers

PRICES EXCLUSIVE OF V.AT. WHICH MUST
BE ADDED AS SHOWN BELOW

V.A.T. 8% except where marked thus * these items 25%

7C/

Terms of Business

COMPONENTS

Cash with order

Postage 30p U.K.

No Overseas Orders
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INCORPORATING A GARRARD DECK
Garrard 3 speed Deck automatic, manual
facilities together with stereo cartridge and
cueing device.

Steren 21, easy to assemble audio system kit. No soldering required.
The unit is finished in Sim Teak .and the acrylic top presents an
unusually interesting variation on the modern deck plinth.
Includes - 3 speed deck, automatic manual facilities together
with stereo cartridge and cueing device.

Two speakers with cabinets.

Amplifier module. Ready built with cantrol panel, speaker leads
and full, easy to follow assembly instructions.
Specifications - For the technically minded.

Input sensitivity.600mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel. Output impedance 8-15 ohms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs - radio, tape, etc., and outputs for
taping discs.

Overall Dimensions. Speakers approx 12°x 9”x 5", Complete
deck and cover in closed position approx. 153 x12 'x6.
COMPLETE ONLY Extras if required. Optional Diamond Styli £1.60.

£23 20 Specially selected pair of stereo headphones withindividual level
. + plp £4.00  controls-and padded earpieces to give optimum performance £5.80.

R IW O G RGN B EASY TO BUILD SPEAKER KITS
FANTASTI c R ED U CTI 0 Ns These superb simulated teak-finished speaker kits have been specially -

designed by RT-VC for the cost-conscious hi-fi enthusiast who wants
top quality speakers but doesn't want to spend the earth. Built to EMI's
exacting specification, these new RT-VC speaker kits (350 type kit)
incorporate 13 'x 8 "woofer, 33" tweeter and matching crossover.
Easily put together with just a few basic tools.
Specification (each speaker): Impedance 8 ohms. Power handling
15 watts RMS (30 watts peak). Response ,20-20,000 Hz. Size
20"x1"x 93 approx. Comparable built units (EMI LE3) sold eisewhere
for over £45 pair. .
- Complete with crossover

fzz.nn pair Complete Components and circuit +

+ £5.20 p&p diagram.

EMI 35 KIT System consists of a 13" x 8"
u approx. woofer with a 3" tweeter,
£7 25 +E1.20p & crossover components and circuit
* TELZUPEP giagram. Frequency response: 20 Hz
Complete with crossover 19 20 KHz. Power handling 15 watts
Components and circuit RMS into 8 ohms. (Peak 30 watts.)
diagram

[B][THv][c]

ELIZABETHAN STEREQ TUNER AMPLIFIER

This compact Tuner Amplifier
gives you full medium wave
and V.H.F. coverage and FM
stereo. With inputs for your
turntable and tape recorder.
It has rotary tuning. Volume.

Balance. Bass and Treble
controls and push button

- ® o )i
selection switches for Phono/tape FM \
Stereo, FM mono,, Medium wave and A.F.C. has built-in -
stereo beacon and switched headphone socket.

Technical Specifications 15 transistors, 11 diodes, integrated circuit.

Power output 8 watts. Size of tuner amplifier: 4"x 10" x 15 "ap, rnx,£29 00
Finished in selected rosewood veneer with brushed aluminium front .
panel and matching controls. Qutput into 15 ohms speakers only. + pap £1.50

MP 60 Type (illustrated) £16-00
Less Cartridge p&p £2-00

A§1 41 (not illustrated) £12:00
uto. with C &p £1-50
Fitged‘glteregeCanridge AP

All plinths finished in matching Teak veneer.

THE ‘chPAc ¥ EASY BUILD
SPEAKER KIT
A compact bookshalf speaker system givin? a high electro
accoustic efficiency for the low powered amplifier.
The professional finish can be ohtained with the minimum of
tools, the, infinite baffle type enclosures come ready mitred and
professionally finished, and fix together with masking tape till
lue dries.
he cabinet measures 12" x 9" x 5" deep approx finished in
simulated teak, incorporating a quality 7 x4 "elliptical speaker,
power handling 4 watts, flux density 30.000 maxwells, £6 00 y
impedance 8-15 ohms nominal, voice coil dia 3" magnet size . +plp£170
2% "approx. PAIR INCLUSIVE

VISCOUNT IV STEREO AMP

NOWAVAIABLE X
INKIT FORM ! WATTS éng

COMPLETE 20x20 SYSTEMS £+27-50
pap £1.50
systemia £69.00

The new 20 + 20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry, the
RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-finished
cabinet, with anudised%ascia to harmonise with any decor. Polished trim and knobs.

The VISCOUNT IV has a comprehensive range of controls -volume, bass, treble, balance mono/stereo, mode
selector, and scratch filter.

Front panel socket for stereo headphones. And a host of sockets at the rear - for left and right speakers, tape
recorder, auxiliary, tuner, disc and microphone. o
SPECIFICATIO“: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total distortion at
10 watts better than 0.2%. Six switched inputs: 1. Magnelic PU. - 3 millivolts at 47 K ohms (R.L.AA); 2. Crystal/
ceramic PU. - 50 millivolts at 50 K ohms {R.|.A.A); 3, 4, 6. Tape Tuner/Aux. — 140 millivolts at 50 K ohms {flat
frequency response): 5. Microphone - 3 millivolts at 50 K ohms (flat frequency response). o
CONTROLS: Push button DIG/OFF, steren/mono, scratch filter. 6 position rotary selector. Individual rotary
controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux.

mains output. Frequency response: 25 Hz to 25 kHz at full rated output. Signat-to noise

ratio: better than -50 dB on all inputs. Tone control range: Bass 15 dB at 50 Hz Qomglate System
Treble +12 dB at 10 KHz. Power requirements: 250V A.C. mains at 60 watts. with these speakers
Approx size: 153 x 3 'x 10 MP6@ type deck with magnetic cartridge. de luxe glinth and

.

cover. Two Duo Type 11a matched speakers - Enclosure size approx. 193 x103"x 73"in N
in simulated teak. Srive unit 13 'x 8 with 3" tweeter. 15 watts handling. 30 watts peak. + £6.50 pép.
SYSTEM 2 £85 -0 0 PRICES; SYSTEM 1a PRICES: SYSTEM 2

“Viscount IV amplifier (As System 1a) Viscount IV R103 Viscount IV A103
MPG60 type deck {As System 1a) amplifier £27.504+£190 p & p. amglifies £2750+£190p & p
Two Duo Type 111 matched speakers 2 Due Type lla 2 Duo Type NI

— Enclosure size approx. 27 x 13" speakers £30.00+£650p& p speakers £46.00+£7.50 p & p.

x 114" Finished- in teak simulate. MPB0 type deck with Mag. cartridge MP60 type deck with Mag. cartridge

Drive units 13* x 8 bass driver, and de luxe plinth de luxe plinth

two 3” (approx.) tweeters. 20 watts and cover £22.00+£3.30p8& p. and cover £22.00+£3.30p&p

RAMS, 8 ohms frequency range — Total if purchased . Total if purchased

20 Hz ta 18.000 Hz. separately:  £79.50 separately:  £9550

Complete System with these _ Avaitable complets for only:- £69 00 Available complste tor onty £85,00 Scotland and the Orkneys P & P Surcharge  Note: 30x30 kit available
speakers £8500 +£7.60p & p. +£6.50 0 & p. +£760p&p.  System 1a £1.75 System 2 £3.50 only as a separate item.
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NOW BUILD YOUR OWN £9.50

PUSH BUTTON AR RADIO KIT-
THE TOURIST TT*

Easy to assemble construction kit comprising fully
completed and tested printed circuit board on
which no soldering is required. All connections are
simple push fit type making for easy assembly.

Fine tuning push button mechanism is fuily built
and tested to mate with printed circuit board.

TECHNICAL SPECIFICATION: (1) Output
4 watts RMS output. For 12 volt operation on
negative or positive earth. {2) Integrated circuit
output stage, pre-built three stage IF Module.
Controls volume manual tuning and five push
buttons for station selection, illuminated tuning
scale covering full, medium and long wave bands.
Size chassis 7" wide 2" high and 43" deep approx.

NO S[II.DEBING RE lIlBED

STEREO CASSETTE
TAPE DECK KIT* -

Kit comprises of ready built cassette tape
transport mechanism. Featuring pause

control, solenoid assisted auto-stop. e
3 digit tape counter, belt-driven balanced o . -
fly wheel. DC motor with electronic speed PY J g

control.reacy built and mounted record/ a
replay PC board. and two VU meters, power supply. b

PUSH BUTTON CAR RADIQ +£105p&p. +450 p

*DISCO AMPLIFIER

Speaker including bafle and fixing strip £2.00
& p. Car Aerial Recommended — fully
retractabie £1.60+40p p & p.

The Tourist | Kit For the experienced constructor.
If you can solder on a printed circujt board you
can build this model. Same technical specification

asTourist 7. Price £8.20+£1.05p & p.

PECIAL OFFER

The Tourist | Kit. same specification as
Tourist TT complete with speakers, fixing

kit and fully re- +p&p
tractable aerial £1 0'50 £1-50

PC board, mains transformer. Input and output
sockets and fwo level controls.Specification power
source 240 AC 50Hz. Qutput more than 0.5v imput
mike —~65dB.10KQ. DIN -47dB.100K2 Track
system 2 channel stereo record play-back. Tape
speed.4 8CM/SEC. Frequency response 50-12.00Fz signal
to noise ratio —42dB. Recording system AC Bias. Esasing
system AC erase. Bias frequency 57KHz. Size of mezhamism
8" x 5" x3'/2" approx: unit easy to mount into your cabinet

3" required to clear
base of mechanism This is an advanced lat

+ plap £1.50

Reliant Mk 1V Mono Amplitier, ideal for the small
disco or house parties. Output 20 watts RMS into
8 ohms (suitable for 15 ohms).

Inputs *4 electrically mixed inputs. *3 individual
mixing controls. * Separate bass and treble controls

*Mixer employing F.ET.

commen to all 4 inputs.
*Solid State circuitry.

(Field Effect Transistors).
* Attractive styling.

INPUT SENSITIVITIES — Inpuf — 1}. Crystal mic.
guitar or moving coil mic, 2 and 10mV. (Selector
switch for desired sensitivity.) — Inputs — 2}, 3), 4).
Medium output equipment — ceramic cartridge,
tuner, tape recorder, organs, etc. — all 250mV

approx. not suitable for those
without electrical
knowledge and those

unable to solder.

TBABK ME Eiegant self selector push button player
for ith il m.
I:ABTMII[!IEUP A e
I. YE“ Unisound module and the Stereo 21.

IT™®  Technical specification Mains input;
240V, Output  sensitivity 125mV.

or send SAE for
complete details.

sensitivity. AC Mains, 240V operation. Size approx:

163 £90.00 +£13508 5.
BUILD YOUR OWN STEREO AMPLIFIER*

For the man who wants to design his own stereo —here's
your chanca to start, with Unisound — pré-amp, power
amplifier and control panel. No soldering — just simply

screw together. 4 watts per channel into 8 ahms. Inputs:
] | ' ] 120mV {for ceramic cartridge). The heart of Unisound is
A high efficiency I.C. monolithic power chips which ensure

very low distortion over the audio spectrum. 246V. AC only.

Also available with 2 speakers (7"x4°} £10 + £1.75 p & p. 5 £1.05p & p.
Also available with the ‘Compact' (see opposite page) easy build spealter kitf13.50+4 f2p&p

As above but complete with build
yourself Unisound Amplifier Kit
(see ite panel) + 2 °C 4
easy to build

speaker kits (see £25'w
opposite page) + p &p£2-00

for only

£14 00 +£1 J0p&p. INCORPORATES: Pre-Amp with full mixing facilities, including switched input
for mic with volumé control, switched input for auxiliary with volume control,
bass and trebls controls. volume contro! and biend control for turntables. Two

PORTABLE Dlsco CONSOLE* B.S.R. MPBO type.single play professional series decks, fitted with crystal cartridges.

TECHNICAL SPECIFICATION:
Pre-amp — Output — 200mV.
Auxiliary inputs — 200mV and
750mV into 1 meg. Mic input — BmV
into  100K. 240 volt operation.
Tumtables capacity — 77, 107 or
12" records. Rumble, wow and flutter
Aumble Better than —35dB. Wow
Better than 0.2%. Flutter Better than
0.06% (Gaumont kalee meter).

| Finish —. Satin biack mainplate with
. black turntable mat inlaid with
brushed aluminium tsim. Tonearm and
controls  in  black and brushed
aluminium.

All prices include VAT at current rates

Console size —

Unit Closed— 174" x 134" x 84 “(app.}

Unit Open —35¢"x 1 33”x4i" lapp.)
This disco console is ideally matched
for the Reliant IV and Disco 50 or any
other quality amplifier

The unit is finished in black PVC with
contrasting simulated teak edging,
diamond spun control knobs with
matching control panel.

Yours for only

£49.00 +£6.50 p & p.

Mail orders to Acton. Terms C.W.0. All enquiries
d addressed jops. Goods not d hed

Gy |
DO NOT SEND CARD

Just write your order giving
your credit card number

Practical Electronics

TnV||C

21D HIGH STREET. ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2

Personal Shoppers EDGWARE RD: 9 a.m.—5.30p.m. Half day Thurs
ACTON: 9.30a.m.—5p.m. Closed all day Wed.

outsids U.K

Leaflets available for all items listed Mu:&and
stamped addressed envelope. All items subject to
availability. Prices correct at 1st Mar. 1976 and
subject to change without notice.

@ Minimum order on ACqESS/BARCLAYCAR[FEII
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]t’s here!

The Minisonic Mk. 2 has arrived—avall-
able NOW for the first time in kit form,
the Minisonic 2 probably represents
the best vaiue for money In electronic
muslic today.

Kits are avallable for complete instru-
ments or individual sections, or for the
conversion of Mk. 1 Minlsonics to Mk. 2

others.)

assemblles.

Cabinet Kit, including end cheeks, panels, switches.
knobs. sockets, LED indicators. keyboard. set of GB
(double pole) contacts

Kit MS/2-1
Keyboard Controller—incorporating iong duration 'Hold
circuit

Voltage Controlled Osclllator (including temperature
stabilization}
Kit MS/2-4
Note. 2 oft MS/2-4 are requlred
Synchronlsation Components (required for one VCO only)
Sync. Kit 34p
Envelope Shaper/VCA
Kit MS2/5
Note. 2 otf MS/2-5 are required
H.F. Osclllator/Detector
Kit MS2/6

£16:96

£6-88

£1-94

cAT0IN AULIO

specification. (Conversion details apply to
Eaton Audio P.C.B.s, but may be adapted to suit

In order to ensure that the appearance of the complete
Instrument enhances Its performance, a complete cabinet kit is avall-
able, Incorporating a fully finished biack enamelled, silk-screened front
panel, with matching back and base, and solid Afromosia end-cheeks. This kit also
inciudes all switches, knobs, sockets, screws and panel Indicators, keyboard and contact

£192-64

Kit MS/2-3 £8-67

Hold Isolator (inciuding relay)

Kit MS2/7 £3-24
Voltage Controlled Fliter

Kit MS2/8 £7-54
Ring Modulator

Kit MS2/9 £3-75
Nolse Generator

Kit MS2/10 £2-00

Output Amplifiers (including panning, mixer and head-
phone amplifiers—2 channels)

Kit MS2/11 £6-93
Control Envelope Inverter
Kit MS2/12 91p

Stabliised Power Supply (includes reference supply and
the transformer}
Kit MS2/13

Send large S.A.E. for further details of contents of kits

£9-00

PE13 3B

DEPT. PE. P.O. BOX 3
ST. NEOTS. CAMBS

READY-MADE )
INSTRUMENTS
AVAILABLE

Conversion Kits

Anciliary Functions Kit—for conversion of kbd. control,
H.F. osc.. detector. envelope shapers, V.C. filter, ring
modutator. inverter, power supply. reference rails. output

stages.

Kit MS2/14C £11-67
Oscillator Conversion Kit (for one V.C.O. only)

Kit MS/2-15C £11-04

SEPARATE ITEMS

P.C. Boards—Maln Board (all modules except power
supply. hold 1solator. reference supply)

Board EA0Y4

Power Supply Board

Board EAD1S
MD 8001 Dual Transistor £1-20
LM318N high speed op. amp. £2-14
2N5459 Field Effect Transistor 48p
Multiturn Preset Pots—1k, 10k or 20k {Cermet) 96p

£3-80

£1-80

TERMS MAIL ORDER QNLY CW O MINIMUM
ORDER €1 VAT Ptease add 25% 10 value of
order nc P & P unless otherwise stated
Cneques or P O s payable to Eaton Audio
Orders over 75 free ot P & P otherwise please
add 10p n the €1

-N-TE'R LO CKI-NG

Newest, neatest
system ever
devised for storing smatl

parts and components
resistors, capacitors, diodes,

transistors
etc. Rigid piastic units interlock together in
vertical and horizontal combinations. Trans-
parent plastic drawers have label slots. 1D
and 2D have space dividers. Build up any
size cabinet for wall, bench or table top

As supplied to Post Office,
Industry and Government Depts.

SINGLE UNITS (1D)

£2-40 DOZEN

DOUBLE UNITS (2D)
£4-20 DOZEN

TREBLE (3D) £4-20 for 8
DOUBLE TREBLE 2 drawers, in one outer
case (6D2), £5-90 for 8.

EXTRA LARGE SIZE (6D1) £5-40 for 8

PLUS QUANTITY DISCOUNTS
Qrders over £20. less 5%.
Qrders over £60, less 73%
PACKING/POSTAGE/CARRIAGE: Add 75p to
all orders under £10. Orders £10 and over.
please add 10% carriage.

QUOTATIONS FOR LARGER QUANTITIES

Piease add 8% V.A.T. to total remittance

FLAIRLINE SUPPLIES

(Dept. PE5)
24 Cricklewpod Broadway, London NW2
Tel. 01-450 4844

{5in x 2}in x 23in)

(5in x 4%in x 2}in}

364

THE
WORLD RADIOT.V.
HANDBOOK 1976

Price £5:00

ACTIVE-FILTER COOKBOOK by D
Lancaster. Price £9°30.
99 WAYS TO KNOW AND USE YOUR
ELECTRONIC CALCULATOR by L. E.
Frezel. Price £3-95.
TRANSISTOR SUBSTITUTION HAND-
BOOK No. I5. Price £2°50.
EXPERIMENTS WITH OPERATIONAL
AMPLIFIERS LEARNING BY DOING by
G. B. Clayton. Price £3-35,
UNDERSTANDING IC OPERATIONAL

AMPLIFIERS by R, Melen. Price £2°45.
SEMICONDUCTOR CIRCUIT ELE-
MENTS by T. D. Towers. Price £5'90.

THE RADIO AMATEUR'S HANDBOOK
1976 by AR.R.L Price £4°85.

SERVICING WITH THE OSCILLO-
SCOPE by G. ). King Price £4°80.

FOUNDATIONS OF WIRELESS AND
ELECTRONICS by M. G. Scroggie.
Price £4°15.

* TOTAL PRICE INCLUDE POSTAGE

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.

ELECTRONICS
COMPONENTS

+13 | BD138
-13 | BD13g

axsccsssssener3338322283883

P 000000000 000008C00B0V00E0000000DC000000=0Ts

n
N

2N2218

FULLY GUARANTEED

Mail orderonly VAT extra p&p 20p
Bridge Electronics

PO Box No. 10 Fishponds Bristol BS16 2LX
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10% Off on orders over £10
15% Off on orders over £30
20% Off on orders over £100

8091

8092
8095
an
B123
8130
8100
8210

4002
9301

A

TTL

7400 £0-11
7401 n
7402 mn
7403 n
7404 13
7405 13
7406 22
7407 22
7408 14
7409 14
7410 n
7411 16
7413 29
7416 22
7417 22
7420 n
7422 22
7423 22
7425 22
7426 23
7427 22
7430 12
7432 p43
7437 25
7438 n
7430 1
7441 60
7442 55
7443 55
7444 60
7445 75
7446 85
7447 73
7448 80
7450 12

7400 £0-16
74102 1
7903 1%
74004 AL
74006 18
74010 16
74120 16
74030 1%
74142 89
LOW POWER
741500 £-23
74ts02 23
741504 23
741508 25
741810 23
74520 B
SCHOTTKY
74500
74502 30
74503 n
74504 30

74HO0 £0-16
74H0T 16
T4HO4 16
74HOB 16
74H10 16
74H1T 16
74420 16
THZI 16

£0-33
13

76

49

a8
+20
1-42
1-92

-1
63

LOW POWER TTL

HIGH SPEED TTL

8000 SERIES

9000 SERIES

74154 1-05
7451 £0-13 74155 75
7453 13 74156 71
7454 14 74157 7
7460 11 74161 95
7464 21 74163 %0
7465 21 74164 1-10
7472 22 74165 1-25
7473 26 74166 1-15
7474 26 74173 95
7475 41 74175 95
7476 26 74176 95
7483 70 74177 85
7485 80 74180 80
7486 24 74181 2-50
7489 1-50 74182 80
7490 40 74184 1-55
7491 71 74185 1-30
7492 4 741% 95
7493 4 741 95
7494 49 74192 %0
7495 49 74193 85
74% 55 74194 95
74100 1-00 74195 72
74105 60  741% 1-00
74107 27 74197 75
74121 28 74198 1-70
74122 50 74199 1-70
74123 55 74200 3-90
74125 50
74126 S0 T4z 50
74141 68
74145 75
74150 75
74151 60
74153 7
7451 £0-16 75090 £0-93
74155 18 7091 a0
7971 B 7493 89
7472 27 7495 89
74173 38 7498 1-53
74074 38 74164 153
7478 44 740165 1-53
7085 85
73086 38
SCHOTTKY
7ALS32 25 741895 1-20
741540 30 7418107 35
741542 80 7415164 1-20
76§74 40 7415193 1.30
741590 B0 7415197 1-20
741893 86
74508 30 s g
74510 23 74832 35
74520 23 74574 33
74H22 £0-18  74H61 £0-25
7aH30 1B 7dHe2 20
74H40 1% 7aH74 32
74H50 16 744101 35
74H52 18 744102 35
74H53 20 74H10) 4
T4HSS 20 74HI06 40
74H60 n 74H108 40
8214 £0-93 8811 £0-38
8220 93 8812 60
8230 142 8822 142
8520 71 883 142
8551 91 8831 1-42
8552 1-37 B4 7
8554 1-37 8880 73
8310 “
9309  £0-49 %01  §0-54
9312 49 %602 49

-

7437
7440
7435
7453
7474

Vollage

“data

16
55

1
22

controll

7493 29
74% M
74151 50
74153 55
74161 80

8038 FUNCTION GENERATOR

led oscillator  sine,

square, triangular output 16 pin DIP with

£2-80

7001 CLOCK CHIP

SHIPMENT MADE VIA AIR-POSTAGE PAID—3 DAYS FROM RECEIPT OF ORDER F

MAY SPECIALS

82823 Programmable ROM  2-00

F93410 256 bit RAM 1-

DVM CHIP 4% DIGIT

MM 5330 — P channel device provides
all logic for 4% digit volt meter. 16 pin
DIP with data £8

UV ERASABLE PROM

17024 — 2048 bit static PROM 256x8
elect programmable & erasable TTL/DTL
comp. 24 pin DIP £8

CAMM6  Transistor array

4 pin DIP -50
MV3020 LED
Jumbo red dome 10p
MV5020  Jumbo green 15
AC205-R  .125” red LED -10
L1080 Red LED 08
Lo Red LED -08

00

UNIVERSAL BREADBOARD
Silver plated copper circuit board
33/16" x 5-t/16”. 2 rows of 27
holes for DIP IC's + space for  }
transistors, resistors & capacitors. ¥ vl
Versatile and simple fof bread-  *

boarding IC circuitry

LINEAR

320T 5v = NegReg TO-220 74p
3207 12v 74p
3207 15« 74p. \
381 Lo Noise Dual preamp DIP 7t
32___Lo Noise Bual preamp Dif- 73
555 Timer mutr 8
556A Dual 555 Timer DIP 69
739 Dual Hi Perl Op Amp DIP 55
741 Comp Op Amp mDIP 16
3900 Quad Amplifier DIP 7
370 AGC/Squelch AMPL LIF g5

&

4-6 digit, 12-24 hr. alarm, timer & date
circuits with data £4-00
546 AM radio receiver
subst. DIP -39
CMOS
4000A £ 18 4016A 40 30494 42
4001A 18 40174 BS 2050A 42
4002A 18 40204  1-06 4066A %]
4006A 9% H021A 98 40684 3t
4007 A 19 40224 78 4069A n
4008A  1-27  4021A 18 2071 19 |
4009A 41 30234 63 40724 25
0104 38 ausA 1B 3073A 28
HUA 19 VA 42 075A 28
4012A 18 4026A 70 4078A 28
4013A 32 4030A k7 4081A 19
40144 1-06 4035A % 40824 5
4015A 1-06 30424 1-05 4528A 1-14
45854 1-39
74C00 £0-21  74C74 £0-63  74C162£1-78
74C02 W0 74C76 93 74C163 1-78
74C04 41 73C107 82 73C163 192
74C08 41 73C151 1.59  74C173 1-59
749C10 ¥ 74C154 92 74C195 16§
74C20 36 74C157 1:20  BOCYS 82
74C42  1-18  74CI60 178 B0CYT 82
74C73 .85 74C161 1-78

Jdmid 35V
3 mid 35V
Ted 35V
22 mid 20V
22 sid 35V
4.7 mid 16V

2p
12p
12p
12p
2p
15p

TANATLUM CAPACITORS
SOLID-DIPPED +20%

6.8 mid 6V 15p
6.6 mid 50V 18p
10 mid 25V 18p
15 mid 10V 18p
33 mid 10V 20p
o7 mid v 20p

¢ DIGIT LED CLOCK KIT

INCLUDES:
MM314 clock circuit

6 FND?0 LED displays {.250" red 7

segment)

Al necessary transistors, ressiors &

capacitors

1double sided PC board accommodates

LED’s & clock circuitry
Schematic & instructions

Does not inciude 12v-300 ma

transiormer, switches'& case

£7
METAL FILM RESISTORS
1% % WATT
QTY ~ PRICE  PRICE PRICE

EACH MINIMUM 10 MINIMUM 100
PFR VALUE  PER VALUE

0-10 {12

10- 100 £-08

100- 1900 06 £-05
1000~ o4

RESISTANCE (OHMS)

226 715 182 887 118K 40.2K
237 787 187 115K 13.0K 45.3K
255 845 191 15K 150K 487K
30.9 105 205 249K 18.2K 54.9K
348 110 232 3.57K 191K 604K
40.2 115 243 475K 19.6K 64.9K
45.3 137 499 5.49K 22.6K 69.8K
511 147 604  6.04K 24.9K 84.5K

619 158 715 7.15K 28.0K
649 178 806 8.25K 37.4K

MCT2  Oplo-iso Iransistor 38

.
MVYI0B  Red TO 18 £0-14
MV50 Axial leads 8
MV5020  Jumbo Vis. Red

(Red Dome} 8

Jumbo ¥is. Red

(Clear Dome) 18
MES infra red diff. dome %
MANT  Red 7 seg. 270" 1-38
MAN2 Red alpha num .32" 272
MAN3 Red 7 seg. .127"

straight pins 16
MAN4  Red 7 seg. .190" 1-18
MANS Green 7 seg. .270" 1-62
MAN6 6" high solid seg. 3-81
MAN? Red 7 seg. .270" 74
MANE Yellow 7 seg. 270" 2-17
MANGS 6" high spaced seg. 2-55

v

7305  com. cath
HPS082 4 digit .11 LED magn.

7414 lens comm. cath. 1-70
$P-425-09 9 digit .25" neon direct
interface with MOS/LSI,
180 VDC, 7 seg.

MULTIPLE DISPLAYS

NSN33 3 digit.12" red led 12pin  £-90
fits 1C skl

HP45082 5 digil .11 led magn. lens 1-80

.

SHIFT REGISTERS
MM5013 1024 hit accum. dynamic

mDIP £t-20
MMS016  500/512 bit dynamic mDIP 1-10
$L5-4025 QUAD 25 bit 95
DTL
930 10 937 10 %49
932 W0 94 10 962
936 10 946 10 963

MEMORIES
101 256 bil RAM MOS %
1103 1024 bit RAM MOS 2-72
21022 1024 bil static RAM 2-00
5260 1024 bit RAM 120
5261 1024 bit RAM 120
5262 2048 bit RAM 2-00
7489 64 bit ROM TTL 1-50
82523 Programmable ROM 272
74200 256 bll RAM tri-state 3-90
2602 1024-bit static RAM,
N-channet
DTL/TTL compatible 2-
F93410 256 bit RAM 1-50
CALCULATOR &
CLOCK CHIPS
5001 12 DIG 4 funct fix dec £1-46
5002 Same as'5001 exc
btry power 1-95
5005 12 DIG 4 fuct w/mem 142
MM5725 8 DIG 4 funct chain & dec  1-10
MM5736 18 pin 6 DIG 4 funcl 2-42
MMS738 8 DIG 5 funct K & mem 242
MMS739 9 DIG 4 funct {btry sur) 292
MM5311 28 pin BCD b dig mux 2-42
MMS312 24 pin 1 pps BCD
4 dig mux 1-94
MMS313 28 pin 1 pps BCD
6 dig mux. —= 242
MMSI14 24 pin 6 dig mux 2-42
MMS316 40 pin alarm 4 dig 7-41

Data included with order on request.
Add 20p ea. if item is priced below 50p
ea. Add 40p ea. if item is not ordered.

LINEAR CIRCUITS

300 Pos V Reg (super 723) TO-S “
301 HiPert Op Amp mDIP TO-§ 18
02 Volt follower TO-5 4
304 Neg V Reg TO-S 19
W05 Pos V Reg TO-S s2

307 Op AMP (super 741) mDIP TO-5 38
308  Mciro Pwr Op Amp mDIP TO-5 60

W9K 5V 1A regulator TO-3 L1l
310 V Follower Op Amp mDIP 65
n Hi perf V Comp mDIP TO-5 58
319 Hi Speed Dual Comp DIP Al
320 Neg Reg 5.2, 12, 10-3 74
322 Precision Timer DIP 60
n Quad Op Amp DIP 1.07
9 Quad Comparator DIP 92
30K Pos V reg (5V,6V, 8V, 12V,

15V, 18, 24V) 10-3 1-20
40T Pos V reg (5V, 6V, 8V, 12V,

15V, 18V, 24V) TO-220 107
n AE-IF Strip detector DIP @
73 AM/EM/SSB Strip TO-5 3
37 Pos V Reg mDIP 33
380 2w Audio Amp DIP 8
380-8 6w Audic Amp mDIP 69
381 Lo Noise Dual preamp DIP 98
382 Lo Noise Dual preamp DiP 98
550 Prec V Reg DIP 54
555 Timer mDIP 1
556A  Dual 555 Timer DIP 89
560 Phase Locked Loop DIP 1M
562 Phase Locked Loop DIP 1-94
565 Phase Locked Loop DIP TO-5  1-20
566 Function Gen mDIP TO-5 120
567 Tone Decoder mDIP =20
709 Operational AMP TO-5 0t DIP 27
710 Hi Speed Volt Comp DIP n
m Dual Ditference Compar DIP 44
m V Reg DIP 38
73 Oitf. video AMPL  TO-5 -§5
733 Dual Hi Peri Op Amp DIP 65
741 Comp Op Amp mDIP TO-5 25

747 741 Dual Op Amp DIP or TO-5 44
748 freq Adj 741 mDIP 7
1304 FM Mulpx Stereo Demod D1P 65
1307 FM Mulpx Stereo Demod DIP 45
1456 Int. compensaled Op Amp mDIP .79

1458 Dual Comp Op Amp mDIP 3
1800 Stereo multiplexer DIP 1-50
LH2111 Dual LM 211 V Comp DIP 107
3900  Quad Amplifier DIP 3
7524 Core Mem Sense AMPL DIP  1-04
7525 Dual core mem, sense -59
AMPL DIP
838  Voltage conlt. osc. DIP R}
8864 9 O1G Led Cath Drve DIP 137
75150 Dual Line Driver DIP 110
75451 Dual Perephetal Driver mDIP n
75352 Dual Peripheral Driver mDIP 21
75451 (351) Dual Periph Driver mDIP 21
75491 Quad Seq Driver for LED DIP 50
75492 Hex Digil driver DIP 55

64 x B x 5 character
generator

Satisfaction guaranteed. Send bank cheque with order. If international money order is
used, send receipt with order. The above prices do not include any taxes leviable by a
purchaser’s country of residence. Minimum order £2-50.

INTERNATIONAL ELECTRONICS UNLIMITED

P.O. BOX 1708/ MONTEREY, CA_ 93940 USA
PHONE (408) 659-3171

The above prices do not inciude any taxes levisbie by 8 purchaser's

country gl r“ﬂ L]
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P.E. SYNTHESISER

(P.E. Feb. 1973 co Feb. 1974)
The well acclaimed and highly versatile
scale mains-operated Sound g
with ke)yboard clr.culu All function c:rcuus may be

large-
ynthesiser complete

used or inter d. The greater
the number of cnrcults, the greater the versatility.
Other circuits in our lists may be used with the
Synthesiser to good advtnnu

THE MAIN SYNTHESISER

Stabilised Power Suppl £12.05
Two Linear Volnfo Controllad Oscillators
and one Inverter—all 3 circuits: £16-3

)—ea £1.48
R ators and Two Input
pli circuits £5:62
PCB (holds all 4 circuits) £1:38
Sample-Hold and Noise Generator— £6.64
PCB (holds both clrcuus) £1-70
Tone Control, PCB, 80p
Reverberation Am Iuﬂ.r £6:36
Sprine Line unit for geverb Amp £4-93
Rlnf( Moduiator £3-75
Peak Level Mater Circuit £1.50
IOOMA Panel Meter £3.75
PCB for Rev,, R-Mod. & Meter Ccts., £1.94
Envelope Shapor, £5.35; PCB, £1.46
Voltage Controlied Amp. and Diff. Amp. £6. g

PCB (holds both circuits) £1
THE SYNTHESISER KEYBOARD CIRCUITS
Can ba used without the Main Synthenur to make
ani

2 Log. Voltage Contrclhd Oscillators £14-55
PCB for both log VC! £2:60
Divider, 2 Hold Oircultl, 2 Modulation Ampli-
fiars, Mixer and 2 Envelope Shapers 19-64

 SYNTHESISERS AND KEYBOARDS

P.E. JOANNA

(P.E. May to Aug. 1975)

The new electronic pisno that_has switchable
alternative voicing of Pisno Honk -Tonk and Harpsi-
chord. All PCB’s are "'as publishe

Powar Supply £7-96
Tone Genentor and Top C Envelope Shaper £9:25
PCB for above £1-3
Envelope Shapers

12 sets (full requirement) g £32:16
Set of 12 PCB’s (full requirament) £15:00
Voicing and Pre-Amplifier Circuits £8.37
PCB for above circuits . £1.84

£14:50
.95p

Powar Amplifier
PCB for power amp

KEYBOARDS

Kimber-Allen Keyboards as required for many
ubllshed circuies, mcludm( the PE Joanna,
.E. and P.E. §

:urers claim that these are the ﬂnest mouided

plastic keyboards made.

3 Octave Keyboard (37 notes C to C) £20-50
4 Octave Keyboard (49 notes C to Cg £23-50
5 Octave Keyboard (61 notes C to C £27-00

Contact Assemblies for use with above keyboards:
Slnlh-pole change-over (SP) as for P.E. Joanna and
. Minisonic. Two-pole normall -open make-
break (2P) as for P.E pecial
assembly (4PS) havung 4 poles, 3 of which are
normally-open make-break contacts and the 'ourth
is a special
enables thc same k.ybonrd to be used wnth tha

, P.E. Minis an, Sy

one keyboard.

y thus

g the cost of more than

3 Octave 4 Octave SOcnvo
g::nnct Each Set Se

£7-40 £9.80 ¢I2 -20
2P 24p £8.88 £1).76 £14.64
4PS 48p £17-76 £23-52 £2928

Printed Circuit Boards for use with the above
and thus most of the inter-

P.E. MINISONIC

(P.E. Nov. 1974 to March 1975)
A portable, battery or mains ‘rernod miniature
sound synthesiser, with keyboard circuits. Alithough
havm; slighely fewer facilities than the large P.E.
o i offered by this design
give it greac scope and versatilicy.

Two Voltage Controllead Oscillators £522
Voltage Controlled Filter

and Volitage Reference Circuit £3.41
Two Envelope Shl;a s and Two Voltage 725

Controlled Ampli
Keyboard Controlle d Hold Circuits £2:66
tors (seiect type to suit

Keyboard Divider R
ke board used aII are 2% tolernnce). 2 Octave, £1;
34 : ct., £1.44.

ce., £

H F, Oldllntor and Datector £1.66
Ring Mod., Noise Gen, & Env. Inverter £527

Two Power. Amplifiers and Two Mixers £3.55
inttcry Eliminator £5-88
Temperature Stabiliser £1-47
PCB to hold 2 VCOs, VCF and V-Ref £2:02

PCB to hold 2 ESs, 2 VCA;, 2 Mixers, Ring Mod,
Keyboard Control and Hold £2:20

PCB to hold 2 Power Amps, Noise Gen, Envelope-
inverter, HF Osc, and Detector £§.43

PCB for Batcery Elim. & Temp. Stab. £1-38

FOR ADDRESS, INFORMATION REGARDING
POST AND PACK! , VAT, . AND
EXPORT TERMS SEE OUR OTHER ADVERT-
ISEMENT ON OPPOSITE PAGE

wiring required, are svailable—details in our lists. Photos: 2 of our units containing some of the
:g: glro:::t’t‘hEenf::z:péeclsr'::;::)s ¢|.§g - :Ti projects bubilt'lfrgm our Ikiu ar&d l’CBsE
Keyboard Stabilised Power Suppl £7-30 e cases were buiit by ourseives and are nol
Frinted Circurt Bonrd pely A5 PHONOSONICS for sale)

New sloping
cases from
OLSON

The good components service

In relatively few years, Electrovalue has risen to a position

Type Panel DIm Depth Height Price of pre-eminence as mail-order (and industrial) suppliers of

. semi-conductors, components, accessories, etc. There are

I P Iy ey e oo £ wide ranges and large stocks to choose from as well as

3 250mm x 100mm 95mm 95mm £1.95 many worthwhile advantages to enjoy when you order
from Electrovalue.

PLEASEADD 40p P. & P. and VAT “CATALOGUE 8 ISSUE 2 READY NOW!

Second printing {(Green cover) with up-dated Information, 144 pages
New items. Opto-slectronics. Diagram of components. applications.
1.C. circuits, -(c Post free 40p, Including voucher for 40p for use on
order over £5-00 list value. A must for careful buyers

New range of cases at 45° sloping panels. Attractively designed, of
robust construction, and finished in.two tone colour. supplled com-
plete with four rubber feet. Available from stock in three different

widths.

DISCOUNTS
MATERIALS On alt C.W.0. ma:l orders, except for some Items marked NETT.
Cases made from 20g steel. Front panels made from 20g aluminium. 59, 2n orders list vatue 10% rlorderslliiealus

FREE POST AND PACKING

On alt C.W.0. mail orders in U.K. over £2 list value. If under, add 15p
handling charge.

PRICE STABILIZATION POLICY

Prices are held and then reviewed over minimum periods of
3 months. Next review period effective from April 1st.

COLOURS
Cases sprayed in light brown hammer finish.
Front panels sprayed in light grey semi gloss enamel.

PORTABLE POWER DISTRIBUTION

Compilete with Bft cable and 13A glug.
4 sockets 13A

AL Dl g 3 QUALITY GUARANTEE
sockets 13A + c X il il ‘
. B sockets 13A + SW £10-10 o subeiandards merchandie ¥ e

Please add VAT and 50p post and packaging )
Trade counter is open for personal callers from 9 a.m.-5 p.m., Monday-Friday

OLSON ELECTRONICS LTD.

5-7 LONG STREET, LONDON E2
Tel. 01-739 2343

ELECTROVALUE LTD

All communications to Dept. &2, 28 ST. JUDES ROAD, ENGLEFIELD GREEN,
EGHAM, SURREY TW20 MU Telephone Egham 3803, Tolox 284475, Shop hours
530 dn/ly, $-1 pm Sats
NORTHERN BRANCH: 630 8 M
Telephone (081) 432 4845. Shop hours Dnlly Hme 2-1 pm Sats.

M19 INA.
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PHONOSONICS

SOUND-TO-LIGHT (P.E. Apr./Aug.71)

The ever-popular AURORA-—4 or 8 channels each
re:pondm; to a different sound frequency and con-
trolling its own llght. Can be used with most audio
systems and lamp intensities, A MUST for any Disco,
and a fascinating visual display for the home,

4 channel component set (excl. thyristors) £13-05
8 channel component set (excl, thyristors) £22-56
Power supply component set £4.96
PCB for 4 frequency channels £3:32
PCB for power supply and 8 lamp drivers £1:56
| Amp 400V thyristors (I per chan. requ.) each 75p
Pane} meter (IuA) (optional) £3-75

YOICE OPERATED FADER (P.E. Dec: 73)

F'ur automatically reducing music volume during
“‘talk-over”’ particularly useful for Disco work or for
home-movie shows.

Component set incl, PCB £3-05
TAPE-NOISE LIMITER

Very effective circuit for reducing the hiss found in
most tape recordings,

Component set (incl, PCB) T e
Regulated power supply (incl, PCB) £3-98

RHYTHM
GENERATOR

(P.E. Mar./Apr. 74)
Programmable for 64,000 rhythm patterns from
8 effects circuits (hnlh and low bongos, bass and
snare drums, long and short brushes, blocks and
soft cymbal), and with variable time signatures
and rhythm rates. Really fascinating and useful.
Tempo, Timing and LOllc circuits 125
PCB for above circuits (double-sided) £2:94
Component set for all 8 effects circuits £10:49
Set of 4 PCB's to hold all 8 effects £4.74
Simple mixer (no PCB available) £2.76
Alternative mixer with external volume
controls and adjustable gain (lndependentll
designed), including 9-93
Power Supply, including PCB £6-42

SUPPLIERS OF QUALITY PRINTED

CIRCUIT BOARDS, KITS8 AND

COMPONENTS TO A WORLD-WIDE MARKET

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73) ™

Multi-function circuits that, with the use of other
external equipment, can serve as lie dete:ter.
alphaphone, cardiophone, etc.

Pre-Amplifier Module
Component set and PCB

Basic Output Circuits

Combined component set with PCBs, for alphaphone
cardiophone, frequency meter and vnsu:l feed-back
lamp driver circuits »3

Audio Amplifier Module
Type PC7 £5-50

SINE AND SQUARE WAVE GENERATOR (P.E. July 75)

Suitable for audio, digital, or general purpose.
Controllable through 4 decade ranges [0Hz to
100kHz. Switched attenuation through 10 ranges
l’rom {0V to ImV peak-to-peak,

~ £3.71

SOUND BENDER (P.E, May 74)
A multi-purpose sound controller, the functions of
which include, envelope shaper, tremolo, voice

set £8.88
PCB l’or above components £1-60
Power Supply £5-70
PCB for Power Supply 96p

operated l’adar, automatic fader and freq -

P.E. MINIMIX 6

DETAILS IN LIST

doubler,

Componemsa:for above functions (excl. 5Ws) £6 58
Printed circuit board 58
Optional ex:ra—addluonal Audio Modulator. the
use of which, in :onyun:non with the above com-
ponent set, can produce *‘jungle-drum’’ rhythms.

\&JITAR EFFECTS PEDAL (P.E. July 75)

ill modify an audio signal not only from a guitar
but from any audio source, producing 8 different
switchable effects that can be further modified by
manual controls. Possibly the most interesting of all
the low=priced sound effects units in our range,

Component set with special foot operated

switches £6:25
Alternative component set with panel

mounting switches £4.60
Printed Circuit Board £1:30

"RI-FI TAPE-LINK (P.E. Mar./Apr.73)
Designed for use with reasonable quality tape-decks,
this high performance pre-amp includes record,
playback and metering circuits. While stocks last.

Stereo component set {(excl, panel meter) £24:25

Mono component set (excl. panel meter) £14.70
Power supply component set £5-93
Stereo main PCB £2-80
Stereo sub-assembly PCB . 98p

VOLTAGE CONTROLLED FILTER gP .E. Oct. 74)
An independently designed VCF that can be used
with the P.E. Synthesiser,

Component set £3-41
Printed circuit board £1-25

ENVELOPE
SHAPER AND V.CA.

The ADSR Envelope Shaper published in P.E.

Comp set (incl, PCB) £2-55
PHASING UNIT (P.E. Sept. 73)

A simple but effe:nve manually controlled unit for
introducing the ‘“phasing’” sound into live or
recorded music,

Component set {incl, PCB) £2:50

P.E. TUNING FORK

(P.E. NOVEMBER, 1975)
Main component set incl, PCB £13:50
Power supply set incl, PCB £6-57

REVERBERATION UNIT (P.W, Nov./Dec.72)

A high quality unit having microphone and line
input pre-amps, and providing full control over
reverberation level,

PHASING CONTROL UNIT (P.E. Oct. 74) . Component set'(exl. spring unit) £7:55
For use with the above Phasing Unit to automatically  ppineed circuit bo:rd . £1.76
control the rate of phasing. 9 inch spring u £4.95
Component set (incl. PCB) £3.75 Panel meter (SOuA) {optional) £375
ENVELOPE SHAPER

The ADSR Envelope Shaper publishedin P.E, October
1975 and having manual control of its Attack, Release
and Sustain functions. .

Component set incl. PCB £4°16
WIND AND RAIN UNIT

A manually controlled unit for producing the above-
named sounds.

Component set incl. PCB £2-83
POWER SUPPLIES
power

supply kits complete with PCB': and detailed in-
formation are now available, Details in list.

Other PCBs (all “‘as published’’) While stocks Iast
Bench Power Supply (P.E. Sept. 1974)

CETV:
Master Logic, Video Amp., Sync Mixer and
Cathode Switch PCB (P, " Oct, 1974) £2:20
PCB for remaining C|r:uns (P.E. Oct. 1974) £2:20
Digital Power Supply (P.E. Aug. 1972) 50p

Electronic Piano:

il cad

SEMI-CONDYCTOR TESTER (P.E. Oct. 73)

Essential test equipment for the enterprising home
constructor. While stocks last,

Set of resistors, c
tiometers, makaswitches and PCB
Panel meter (500uA) £3:75

PHOTOPRINT PROCESS CONTROL (P.E. Jan./Feb.72)

For colour and B & W, an indispensible dark-room
unit for finding exposure, controlling enlarger
timing, and stabilising mains voltage.

s, poten-
£8-4

Component set (excl. meter) £10:72
Printed Circuit Board £1.74
Panel meter (ImA) ' £3.75

P.E. SYNCHRONOME

AND

PEAK LEVEL INDICATOR

April 1976 and having its own voltage controlled Pre-amp PCB (P.E. Oct. 1972) 85p
;\r:lpeLT:';na:%J:tlalir:nl'a:nu:a('i:::(rd of its Attack, Power Supply PCB (P.E. Oct. 1972) 60p DETAILS IN LIST
Component set incl. PCB e543 | Poyynr Staves: Power Supply PCB (PE. Aug. o
Rondo: ’
Pre-A PCB (P.E. Oct. 1973 60 PHOTOCOPIES
AUTO WAH-WAH Tlt;ene,"B‘glnn:e ind VoI:ume Co)n(rol PCB e of P.E. textsfor most of our kits are available.
Component Set and P.C.B, £2:99, (P.E. Oct.) £1:40  Prices in our lists.
'IA'rgrzs;storsm :gg ::p %:g%g ?gn Integrated Circuits | Zeners EI:ctrolytua: Capac;m:rs (;;FIV) Doy o :‘oguur '(I'a:/t‘?)lum
B P P 709 TOS 40p | 3:3V 400mwW 15p /63 p|(u u
PN I e F e A T S R O
MJE2955 110, g Pl -
BCI%® 1P ocas eop 3N381% 33p|723 TOS 95p | 5.1V 400mw 15p |2:2/63  6p 150/63 4 4700116 600 | 0'003 Hi4 k¥R
BCI0S  13p B&I]  T4b INiosst 130|741 epinDiL azp| BV IW | 2sp|47i63 g 220010 gp 47008 930|003 4p| 105 il
BCi48 125 OC72 14p 2N4871  36p 5.6V 400mwW 15p | 6:8/40  6p 110/;‘ 2 700/ Plo-047 4p| 1-5/35 13p
Bl Wb Bch AN dp|eros | oeelseviaW, meliur  ima I pvis d5|3dne e
748 8-pin DIL  63p | 6 m P - pl| 4 P
Hi lomas mpoo |avdomows| sy RIS B HIGC s oour |oi Sl i i
gg:g;L Bp gﬂg? {p Diodes ‘ uAT815 TO220 165p | jov 400mW I15p | 22/25 6p 470/6'3 |7° 0-33 8p| 15163 16p
BClal 1e Z1XE0s 13 NI e lav-io212 ssop| IV IW 2sp | 3363 6p 470710 15 LIST 0-47  10p| 22/16 i8p
BEIRT 350 ZTXE31 23p INdeor 7o |Av ' 12V 400mw I5p | 33116 &b 470725 1% 068 12p| 47/6:3 18p
BeIst 1 Zl%ee' Tab iN40g2 T lAY-16721/6 188 f12v | W 25p | 3340 op 470/40 2P FOR -0 15p| 47/16V 30p
P P IN4004 P | cA3046 71p | 15V 400mW  15p 33/50 6p 680/6:3 10p 22 26p | 100/3 18p
BC209C  I14p 2N9I4  22p IN4006 9% Plisy Iw 25p | 47710 6p 680125 200 ~rupp
BC2i2L  15p 2N1304 22p gxﬂw lg: MFC4000B 73p | 18V 400mW I5p gﬁg g: 1000/10  14p —
BC213 15p 2N2905 27p 18V IW 25p 1000/16 25p Prices are correct at
BCA78  29p IN207 22p OAZ00 BB |SG3402N 3 fo0y soomw 15p | 763 &5 100025 30m GOODS | (ime of press. E. &
BCY7I  22p 2N3053 18p 75 75p | EP27/301SF - 135p | 20y jw 250 | 100/10  6p 1000/40 54p cTOCKED | O-F: deliveries subjece
BFY50  22p 2N3054 66p Z317| 16p | sTKO25 595p | 27v 400mwW 15p | 100/25  6p 2200/25 45p to av

LIsT POST AND HANDLING VAT

Send S.A.E, with all U.K. requests for

free list giving fuller details of PCBs, | U.K. orders: :gder £15 add 22p.

over £15 add

kits, and other components.
Optional:

Overseas enquiries for list:
Europe—send 20p.
QOther countrles—send 30p.

against loss or damage in post (U.K., | apply.
Eire & C.l. only): 3

Fee for compensation | Overseas—VAT

Overseas—will be charged extra.
minimum charge 74p. Details of kit

Add 25% (or current rate if different) o i
to full to:al of goods, post and handling. weights, and postage rates will be sent

with list.

does not currently | Eirq and Channel Isfes classify as

overseas for posting purposes.

MAIL ORDER AND C.W.O. ONLY

PHONOSONlCS, DEPT. PE45, 22 HIGH STREET, SIDCUP, KENT DA14 6EH oDON'T FORGET VAT!
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Jointhe Digital
Revolution

Understand the latest
developments in calculators,

computers, watches, teiephones,
television, automotive instrumentation. . .

Each of the 6 volumes of this self-instruction course measures
114" x 84" and contains 60 pages packed with information,
diagrams and questions designed to lead you step-by-step through
number systems and Boolean algebra, to memories, counters and
simple arithmetic circuits, and on to a complete understanding of
the design and operation of caiculators and computers.

Design of Digitai Systems.

£5-95

plus 50p packing and
surface post anywhere in
the world.

Payments may be made in
foreign currencies.

Quantity discounts available
on request.

VAT zero rated.

Also available—a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics

In 4 volumes:
1. Basic Computer Logic £3 ® 95
2. Logical Circult Elements plus 50p P. & P.

3. Designing Circuits to Carry

Out Logicai Functions Offer Order both courses for the

bargain price £9-25, plus 50p
& P.

r
!
l
I
|
|
I
(
I

L

4. Fliptiops and Registers [

Deslgner These courses were written so that you
Manager could teach yourself the theory and applica-
9 tion of digital logic. Learning by self instruc-
Enthusiast tion has the advantages of being quicker and
more thorough than classroom learning.

sclentISt You work at your own speed and must respond
Engineer by answering questions on each new piece
Student of information before proceeding to the next.

Guarantee—no risk to you

If you are not entirely satisfied with Design of
Digital Systems or Digital Computer Logic and
Electronics, you may return them to us and your
money will be refunded in full, no questions asked.

To: Cambridge Learning Enterprises (Dept. ENG) A
FREEPOST, St. Ives, Huntingdon, Cambs. PE17 4BR

"Please send me....set(s) of Design of Digital Systems at £6-45
each, p & p included

*or....set(s) of Digital Computer Loglc and Electronics at £4-45
each, p & p included

*or....combined set(s) at £9-75 each, p & p included
Name

Address ... . . Lo e e 5

*delete as applicable
No need to use a stamp—just print FREEPOST on the envelope. PES_I

oichard elecironics

TRANSISTORS

ACI26 20p  ABY67 70p  BCl47A 0p* BC205A 15p* BC309B 16p*
AC126 20p BAl45 15p* BCl47B 10p* BC206A 15p*  BC317A 12p*
AC127 20p BAlGd 10p BCl48  9p* BC207A 1lp* BC319B 1gpe
AClI28 20p BAlS5 12p  BCI48B 10p* BC208A 1lps  BC322B 16pe
AC132 36p BAX12 10p BC149B 11p* BC209B 18pe  BC327 20p+
ACl41 20p BAX13 4p BCl49C 1lp* BC212A 13pe  BCY28 18pe
ACl42 17p BAX16 6p BC153 18p* BC212L 16pe BC337 18pe
AC151 24p BC107 1lp BCl54 18p* BC213B 12ps BC338 16pe
ACI53 27p  BC107A 12p  BCI57B 12p* BC213L 14ps  BC461 88p
AC176 20p BCl03 10p BCI1G8A 12p* BC214 15p. BC567 8p
AC188 20p  BCI0SB 11p  BC159A 12p* BC214L 17p. BCs68  6p
AD161 42p BC109 11p  BCl674 1llps BC237A 16p. BC559 Op
AD162 42p BCl09B 12p BC168B 14p* BC238A 15p. BCY70 18p
AF114 24p  BC109C 18p. BC171A 14p* BC239B 15ps BOY71 18p
AF116 24p  BCll5 15p° BCI172A 15p* BC261A 16p BCY72 14p
AF116 24p BC116 18p* BC173B 16p* BC262A 16p BD115 80p
AF117 24p  BCI17 18p° BCl177 17p  BC266A 18p  BDI21 90p
AF118 47p  BC118 10p* BC178B 18p  BC267A 14p  BDI23 90p
AFl24 30p BCi19 28p BC179B 18p  BC268B 18p BDI124 68p
AF126 80p  BCl25 14p* BC182B 10p* BC269 13p BDI131 86p
AF126 28p BC132 11p* BCI82L 11p* BC287 20p BDI32 88p
AF139 34p BCI35 12p* BCI183B 10p* BC300 27p BDI133 65p
AF186 50p BC138 16p* BC18SL 10p* BC301 26p BDI3S 37p°
AF239 37p  BC137 16p* BCI84B 12p* BC302 24p BDI136 38p*
A8Y26 30p BC138 15p BCI84L 1lp* BC303 30p BDI37 44p*
ABY27 84p BC139 85p BCl86 25p BC304 27p BDI38 47p*
ABY28 830p BCl42 22p BCIS7 26p  BC307A 16p* BDI139 B54p*
ABY29 84p BCI43 24p  BC204A 16p* BC308A 14p* BDIGG 78p*
INTEGRATED ZENERS |VOLTAGE DIL Sockets INTEGRATED

CIRCUITS LINEAR (400 mW) REGULATORS!8 pin 13D|CIRCUITS
709 (8 pin DIL) 40p|BZX83/BZY88 |(TO3) ‘14 pin  15p|TTL Digital

P

741 (8 pin DIL) 83p ve,[5V 14 41-75|m pin  17p|
NES55 8opsyor SvS VO ovia 178 00 18p
4v3, 4V7, §V1,! 1778 |Diod 7401 20p
RESISTORS jsve, vz 6vs,[10VI1A #176Dlodes I709 18p
14p each® 7V5, 8V2, 9VI, IN4006 1057503 18p
+ watt E12 range/l0V, 12V, 13V. lIN4148 5’7404 23p
1g—10Mg Al) at 12p each® | 17405 28p
Bridge | SILICON THYRISTORS | LED |7408 40p
Ractifiers RECTIFIERS | 100V 1A 80p | 125R RED 20p (7407 40p
100V 1A | 50V3A 18p | 200V1A 40p | 125A AMBER |7408 24p
WO 0124p | 100V 3A 15p | 600V 1A 60p 27p (7408 28p
200V 1A | 200V 3A 18p | BT106 £1.20 |125Y 7410 18p
woo2gsp . _ YELLOW 27p (7411 24p
400V 1A | B.A.E. for full list of components | TIL209 RED 7412 25p
WO 04 26p Min. order £1, P. & P. 28p, 25p 17413 88p

VAT—Items marked * add 25°;.._rema.lnder at 8_%.
Flint House, High Street, Wallingford, Oxon OX10 ODE
Tel.: Wallingford (0491) 35529 Telex 4SPWALFRD 849349
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FREE Brochure

on New KITS

Whether professional,
student, teacher or amateur,
the field of electronics can open
up a new world for you.

Send 15p S.A.E. (10in x 12in) to cover postage
PLEASE NOTE OUR NEW ADDRESS

CROFTON don't just sell kits, we offer you a technical back
up service to ensure your success
The following is a selection of some of the more popular kits—
Mullard CCTV Camera
PE CCTV Camera
‘Mistral’* Digital Clock Kit £12-50 (inc. VAT
+ 50p P. & P.); Built £18 + 50p P. & P.
Electronic Ignition
Sound Operated Flash
PW Tele-Tennis Game
UHF Modulator
Bench Power Supply
Woobulator
All ETI Top Projects
Many of the Elektor Projects
NOTE PCBs for most published projects available to order

CROFTON ELECTRONICSLTD

Dept. E, 35 Grosvenor Road, Twickenham, Middx. 01-891 1823

LR 2 S S
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VATMAN
SCIENTIFIC—
Large green display.
8-digits, 2 expo-
nents, 4 trig log
functions 10 %,
radlan degrees, ex-
change, memory,
%, reciprocal, X2,

etc. Single function
keyboard. 20 hr
battery iife. £27-50

MINI-VATMAN-—Simliar to above
but slimmer. Green display,
8-dlgits, % key. V. £9-50

MINI-VATMAN M—As above but
with % and full-function memory.

£11-50
VATMAN (lllus.)—8-digit. % key.
green display. £9-§

SUPER-VATMAN—Similar to above
but with full-function memory.
X2, reciprocal, m, V £12-45

Simnclisir
NEW SCIENTIFIC— e —
Only $inx2inx Hin,
yet has  8-digits
or 5+2 exponents.
Using the NEW chip.
it has full aigebraic
toglc and many more
functions. Algebraic
logic is constant on
all four arithmetic
functions.
Functions: C & CE
key @ sin @ cos @
tan @ arcsin @
arccos and tan @ reciprocal @ E to
the X @ natural log @ antilog ®

® memory + @ memory -
® memory exchange @ memory
cancel ® EE exponent @ change
notation @ PLUS a degree radian

switch! ONLY £14-60
OXFORD 300—Larger version of
above. o

SCIENTIFIC PROGRAMMABLE
CAMBRIDGE £8 £29-50

CAMBRIDGE MEMORY  £10-75
OXFORD 150 £8-95

CcBM

4148R (Mus.}—10-
digits, 2 exponents. Full
log and trig tfunctions.
X2, Reciprocal, =, X root
ot Y. Polar rectangular
co-ordinates. 2-
store memory.

chargable. Mean
Standard deviation.

(r:‘ccﬁarger) £32-50

Re-
and gt

SR1800—Similar to the 4148R.
Green display. Battery operated. 227 o so

£6-75

997R—Rechargable % and full memory.

(inc. recharger) £1 2 ' 50

79180 Full trig and logs. 8-digit or 5+2
exponents. Reclprocal. =, V. memory.

£13-50

798D—8-digits. % and store.
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chargable. £45.75
(incl. recharger)

24RD—Green display, V. 8-digit.

24K (tHus.)—
Stainless-steel
slimline, green
display. beau-
tiful  leather-
ette wallet to
hold pen,
note-pad (all
inciuded) and
credil  cards.
Full memory,
V. click-buttons. Rechargable.

{inc. recharger) £21-95

FX-20  (Htus.}—Full
trig and Jog func-
tions: 8-digit man-
tissa or 6-digit
mantissa and 2-digit
exponents; 10* to
10-%®; bright green
display; full  sin,
cos, tan, inverse
sin, inverse cos,
inverse tan; log X
and Inx, e’, X'.
v reciprocal 1

de'grea radian conversion. memory
and exponent key.

ONLY £19-45

FX-15—As above but larger and
inciuding a larger display. X? key,
w key, reciprocal key.

ONLY £25-70

FX-101—De Luxe model with similar
functions to the FX-15 but 8-digits
+2 exponents 10*% to 107%.

OUR PRICE £29-75

BR—Memory, % key. £6-95
POCKET 8s—% key. £7-95
POCKET MINI-MEMORY—% key,
bright green disptay. £9-95

ALL ITEMS CARRY A
FULL YEAR’S GUARANTEE

p INCLUDE VAT.§ British Standard Adaptor for all
ALLP'O:ngEand 55pLg &P non-rechargable caiculators ONLY
h . * £2-50 A

SE N D D D EED I SRR GRS D =D 0 0y,

TECHNOLOGICAL

n 4520—8-digit, 2 SAR50A  (illus.}—10-
63R (tilus.)—8-digit. exponent, 10 %, digit, 2 exponent,
2 exponent, 10 %, APN logic. full trig all trig and log
memory, 2-level and log functions, functions. hyper-
parentheses. all trig 4-roll stack, memory, bolic, X to the root
and log functions, memory exchange, of Y. radian and
degree radian, fac-| V. degree and degree, factorial,
torial, reciprocal. , radian. Recharge- memory, etc. Re-
Al etc. Recharge- | able chargable.

Ll j (inc. recharger) £22-75 (inc.
(932'95’1 ) 4525 (lllus.)—Rechargable. Pro- § recharger)£37-75
inc. recharger abl ion of 4520.

E - — § grammable versi £a5 g SRS1A—As above but with 3
61R—Green display, 8-digits, all trig § (inc. recharger) -90 independent  memories, linear
and log functlons. £21-95 § 4510—8-digits, 3 level stack, all regression, mean, variance,

trig and log function, ™, standard deviatlon, permutation,
51R—8-digits, metric and currency reciprocal. memory. etc. £14-50 random number generation plus
e arian 4515—100-step programmable 20 basic conversions and their
£21-95 T, £37.75 § inverse. Rechargable.
£49-
8R—8-digits, % key. £8.95 | 6020—Financier. £17-95 9-75 (inc. recharger)
6025—Financier 100-step pro- T1200 (iilus.)—8-
20R (llius.)—8-digits, | grammable. Rechargable. £45-90 § digit. % key.
% key. full-function (inc. recharger) £8-50
m .
SULCE) 2030—Statistician. £17-80
£11 6035—100-step programmable | T1250—As above
3IR—V,  memory, | Statistician. Rechargable. with memory.
\ memory exchange, A (inc. recharger) £45-90 A £8-95
\ reciprocal, X?. Re-

Digital Wrist Watches

THE SUPERB

e
51y Function 55 : 10-function
gital  watch /&

In stainless- 2y PULSTRON'C
steel finish 4 s

with match- 5 Shows date and

ing brace- month in correct

iet.  Shows order! Single

button control,

te Display visibie

a.m. § “win  pltch  dark.

: Hrs, Mins, Secs,

fade- Date + Month,

Day of Week,

self - adjusting

* calendar, Auto

hoid and fade-

out, AM. setting

Y indicator, P.M.

setting Indicator. Un-

most

> watches available at this

unbeatable
in finest
steel, satin

ASTRA

polished bevelled edges.
3-Functions. Shows hrs, Complete  with adjustable
mins and secs. Single matching stainless-stee!
button operation. Limited bracelet AND a FREE

supplies at  this low,

w prl
gNLer ?13 +95 with strap. ‘ LIMITED SUPPLIES
Gotd finsh  £15-95 ONLY £37-40

doubtedly one of the

solid  Stainless-

presentation box.

sophisticated
price! Styled

finished  with

ORDER FORM

PHONE CALLS AND PERSONAL CALLERS WELCOME MONS-THURS

BETWEEN 2 and 5 p.m. 01-458 4755.

To: BARCLAY ELECTRONICS Dept. PE6B,
STANLEY HOUSE, 1115 FINCHLEY ROAD, LONDON N.W.11

Please send me

with/without . optional malns adaptor. | enclose cheque/money order
.. inciuding 55p to cover P. & P

total valye € .
NAME ... .
ADDRESS

s e e e e e e S G G S o

369



DIGITAL : CLOCKS : KITS : CALCULATORS

“ALPHA’": 4 GREEN 0-5in HIGH DIGITS

Alarm  Std .
Alpha Module (excl. case) Kit  £13-00 £10-00 M Od U Ie klts
Alpha Module (excl. case) Built £14-00 €£11-00
Alpha complete: Perspex Case Kit £15-50 £12-50 1
Alpha Clock: Perspex Case Built  £21.-50 £17-50 r
o
@® Tilt Snooze ® AM/PM @ Mains failure m

ALARM

Ind. @
@® Auto-Control

Brightness by Photocell @

INCL. VAT P&P

SATISFACTION GUARANTEED
Modern 2 Part Case

“DELTA": 4 RED 0-5in HIGH LEDs

Alarm Std X
Delta Module (excl. case) Klt £11-00 £9-00 Drilled P.C.B.
Delta Module (excl. case) Bullt E};-gg :2-580 4 Digit Display 0-5 inch high
Delta complete: Perspex Case Kit £15- £12- :
Delta Clock: Perspex Case Bullt  £21-00 £17-00 ’é” comppnentsdlpcltleed
Delta complete: Teak Case Kit  £15-70 £12-70 ven Mains lead included
Delta Clock: Teak Case Built  £21-70 £17-70 Full Instructions

Assembly Drawing
Circuit Diagram

Perspex Case Colours: Black, White, Red, Green, Blue, Orange.
Buiit Modules and Clocks: 12 or 24 hour.
Complete Clocks: 2 year guarantee.

“NOVUS'* CALCULATORS

650 Mathbox £5-40
4510 Mathematician £16-20

You supply only mains plug and
standard tools. Easy!

£6-75
£21-60

850 Mathbox
6020 Statistician

(PE12), 202 Shefford Road, Clifton, Shefford, Beds.
S.A.E. complete range

PULSE ELECTRONICS

ELECTRICITY(5v0ls) |
ELECTRONICS(6vols):

s I C TELEVISIONGvols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.
will be 5% o
ceplional value In

tralning mechanics and
techniciana In Electricity,

GUARANTEE

Should yoube,in
any way dissatis-

money will bere-
funded by return

(3 7 ' 1§ B [ ° ' p 1 3 B ] .] ------

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, '
BROMLEY, KENT. BR2 THP

WHAT n!‘ Radic and Electronica.

W didoct km“”?ss 3:1[ could be so easily Please find enclosed P.O./Cheque value £..

presented. J.K.. Earlstield BASIC ELECTRICITY 5 parts £8- 00 D
Plcasid to say how understandable your books BASIC ELECTRONICS 6 parts £9:50 OO
Ci] oy g o cond LRy of (i . BASIC TELEVISION 3 parts £5:00 O
Invaluable for my training as a Technician. Tick Set(s) required Prices include Postage

W.J.. Stockport

They have an easy approach to learning that :
mathematical idiot like myself can easily under-
stand. K.L'Y., Ashton-u-Lyme
Thank you for the excelient pubhcauon: the
best in form and type 1 have ever come across.
. . T.L.O., Shanklin

I find the Basic Manuals the best in their class
and a real help in my work in phototype elec-
tronics. C.L.P., Cardiff

POST NOW FOR THIS OFFER !

370

return the Manuals your money will be refunded in full.

BLOCK LETTERS

L R O ST A L e te e e h e Al eee Sl o e e ele s lss et o w e e Beis me ;
£Y0XBYd 233 nooonooct-Aaosasoocuoguonoonponacaanoonaaooamonst | Fpannoasoconaoncoaasatia sl esle i)

‘----_-ﬂ

i
1
i
YOUR 100%, GUARANTEE. |f after 10 days examination you decide to l
1
1
|
i
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15-240 WATTS!

The HY5 is @ mono hybrid amplifier ideally suited for all applications. All common
H Y 5 Input functions (mag Cartridge, tuner, etc.) are catered for internally, the desired
function is achieved either by a multi-way switch or direct connection to the
ope appropiate pins. The internal volume and tone circuits merely require connecting
Pream p“f'er to external potentiometers (not included). The HY5 is compatible with all I.L.P.
power amplifiers and power supplies. To ease construction and mounting a P.C.
connector is supplied with each pre-amplifier. .
FEATURES: complete pre-amplifier in single pack: multi-function equalisation; low noise; low
distortion; high overload; two simply combined for stereo.
B APPLICATIONS: hi-fi; mixers; disco; guitar and organ: publiic address.
' SPECIFICATION: inputs-magnetic pick-up 3mV; ceramic pick-up 30mV: tuner 100mV; microphone
10mV. auxiliary 3-100mV; input impedance 47k at 1kHz. Outputs—tape 100mV; main output 500mV
R.M.S. Active Tone Controls—treble =12dB at 10kHz; bass =12dB at $00Hz. Distortion—0-1%
at 1kHz; signalinoise ratio 68dB. Overload—38dB on magnetic pick-up. Supply Voltage— + 16-50V.

Price £4-75 + £1-19 VAT. P. & P. free

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible
H Y30 1.C. with short circuit and thermal protection. The kit consists of: I.C., heatsink.

P.C. board, 4 resistors, 6 capacitors, mounting kit, together with easy to follow
15W |nt 8.0. construction and operating instructions. This amplifier is ideally suited to the AVAI LA B L E

o beginner in audio who wishes to use the most up to date technology avaitable.

FEATURES: compiete kit; low distortion; short. open and thermal protection; easy to buitd.

APPLICATIONS: updating audio i 't; guitar p i itier; test . audio i b J U N E 1 976

SPECIFICATION: Output Power—15W R.M.S. into 8N. Distortion—0-1% at 15W. Input Sensitivity—

500mV. Frequency Response—10Hz-18kHz — 3dB.
Price £4-75 + £1-19 VAT. P. & P. free

The HYS0 leads L.L.P.'s total integration approach to power amplifier design.
H Y 5 0 The ampiifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
25W into 8.0. that it must be one of the most reliable and robust High Fidelity modules in the World.
FEATURES: iow distortion; integral heatsink; only flve connections: 7 amp output transistors; no

external components.

APPLICATIONS: medium power hi-fi systems: low power disco; guitar amplifier.

SPECIFICATION: Input Sensitivity—S500mV. Output Power—25W R.M.S. into 8MN. Load Impedance—
4-160N. Distortion—0-04% at 25W at 1kHz. Signal/Noise Ratlo—75dB. Frequency Response—10Hz—
45kHz - 3dB. Supply Voltage— = 25V. Size—105 x 50 x 25mm.

Price £6:20 + £1-55 VAT. P. & P. free

The HY120 is the baby of I.L.P.'s new high power range, designed to meet the most
exacting requirements including load line and thermal protection this amplifier sets
a new standard in modular design.

H FEATURES: very low distortion: integral heatsink; load line p ion: thermal pr ion: five
60W | ntO 8 Q conr i no external s, . i
APPLICATIONS: hi-fl; high quailty disco; public address; monitor amplifier; guitar and organ.
SPECIFICATION: Input Sensitivity—500mV. Qutput Power—80W R.M.S. into 8N. Load Impedance—
. 4-18N. Distortion—0-04% at 60W at 1kHz. Signal’/Nolse Ratio—90dB. Frequency Response— 10Hz—
45kHz ~3dB. Supply Voltage— = 35V. Size—114 x 50 x 85mm.

Price £14-40 + £1-16 VAT, P. & P. free

The HY200 (now improved to give an output of 120 watts) has been designed to
stand the most rugged conditions such as disco or group while still retaining true
hi-fi performance.
1 2OW . FEATURES: thermal shutdown; very low distortion; load ilne protection; integral heataink. no external
I ntO 8 .Q components.
APPLICATIONS: hi-fi; disco: monitor; power slave; industrial: public address.
SPECIFICATION: Input Sensitivity-—500mV. Output Power—120W R.M.S. into 8N. Load Impedance—
4-1601. Distortion—0-05% at 100W at 1kHz. Signal/Noise Ratio—96dB. Frequency Response—1t0Hz~
45kHz —3dB. Supply Voltage— + 45V. Size—114 x 100 x 85mm

Price £21.20 + £1-70 VAT. P. & P. free

The HY400 is I.L.P.'s "'Big Daddy"' of the range producing 240W into 401! It has been

designed for high power disco or public address applications. H the amplifier is to

be used at continuous high power levels a cooling fan is recommended. The amplifier
240W into 4 () includes all the qualities of the rest of the family to lead the market &s a true high

power hi-fidelity power module.

FEATURES: thermal shutdown; very iow distortion: load line : no external

APPLICATIONS: public address; disco: power slave; Industrial. -

SPECIFICATION: Output Power—240W R.M.S. into 40N. Load impedance—4-160N. Distortion—0-1%

at 240W at tkHz. Sig ise Ratio—84dB. Fr y Resp: 10Hz-45kHz —3dB. Supply Voltage

—x45V. input Sensitivity—500mV. Size—114 x 100 x 85mm.

Price £29-25 + £2-34 VAT. P. & P. free

POWER SUPPLIES: PSU36—suitable for two HY30s £4-75 + £1-19 VAT. P. & P. free. PSUS0—suitable for two HY50s £6.25 +
£1-56 VAT. P. & P. free. PSU70—suitable for two HY120s £12:50 + £1-00 VAT. P. & P. free. PSU90—suitable for one HY200
£11-50 + 92p VAT. P. & P. tree. PSU180—suitabla for two HY200s or one HY400 £21 + £1-68 VAT. P. & P. free.

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS
Please supply .................... D

I'L'P- EleCtronics Ltd- Total Purchase price ......... O ...... D ooy Od . D ...........
| Enclose: Cheque O Postal Orders oney Order
CI'OSSIa nd Houses Please debit my Access account O Barclaycard account O

NaCkington, Canterbury Accountnumber ...

Kent CT4 7AD Nameand Address . ........... .
Tel (0227) (EFXJE) | 292999906950500050500000002009069790050396009509080505050900 505000
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OUR PRICE ONLY

$19.90

FET Input Stage
VARI-CAP diode tuning
Switched AFC

Multi turn pre-sets
LED Stereo Indicator

* b % kb

*. STEREO FM TUNER

Fitted with Phase Lock-loop Decoder

Typlcal Specification:

Sensitivity 3u volts

Stereo separation 30dB

Supply required 20-30V
at 90 Ma max.

STEREO
PRE-AMPLIFIER

The 450 Tuner provides instant programme selection at the touch
of a button ensuring accurate tuning of 4 pre-selected stations, any
of which may be altered as otﬂeln as you choose, by simply changing
the settings of the pre-set controls. )

Used witgh your existing audio equipment or with the BI-KITS
STEREO 30 or the MK60 Kit etc. Alternatively the PS12 can be used
it no suitable supply is availabie, together with the Transformer T461.

PATO

- o

The $450 is supplied fully built, tested and aligned
The unit is easily installed using the simple
instructions supplied

25 Watts
(RMS)

@® Frequency response 20Hz.

@® Max Heat Sink temp. 90°C.
@ Distortion better than 0-1 at 1kHz. @ Supply voltage 15-50V.

® Thermal Feedback. ® Latest Design improvements.
® Load—3, 4, 5 or 16 ohms. @ Signal to nolse ratio 80dB.
@ Overall size 63 x 13mm,

Especially designed to a strict specification. Only the
finest components have been used and the latest solid-
state circuitry incorporated in this powerful littie amplifier

which should satisfy the most
critical A.F. enthusiast.
ONLY ]

I KIT PRICE £9-20 pius 62p postage.

Stabilised Power Supply Type SPM80

SPM80 is especially designed to power 2 of the AL60 Amplifiers,
up to 15 watts (r.m.s.) per channel simultaneousty. With the
addition of the Mains Transformer BMT80, the unit will provide
outputs of up to 1-5A at 35V. Size: 63 x 105 x 30mm. Incor-
porating short circuit protection.

33-40V A.C.

33V D.C. Nominal
10mA-1-5 amps

1-7 amps approx.
105 x 63 x 30mm
£2-60 + 62p postage

INPUT VOLTAGE
OUTPUT VOLTAGE
OUTPUT CURRENT
OVERLEAD CURRENT
DIMENSIONS
TRANSFORMER BMT80

£3.00

A top quality stereo
pre-amplifier and tone
controi unit. The six
push-button selector
switch provides g
choice of inputs
together with two
really effective filters
.I‘or high and low fre-
quencies, plus tape output.

MKE0 AUDIO KIT:
Comprining: 2 x ALEC's. 1 x SPMBO, 1 x 8T}
instruction bookist, COMP

TEAK 60 AUDIO KiT: LE
Comprising
Chassis. haatsink and front panei bracket

Frequency Response +1d8 )
20kMz. ome

Senaitivity of Inpute:
1. Tape Input 100mV into 100k

ohms
2. Radlo Tuner 100mV Into 100k
ohms

3. Magnetic P.U. Imv into 50k
ahme
P.U. Input equsliises to R1AA
within 1dB Jrom 20Hz to 2::::1.

Supply 20-35V at 20mA. Oimensi
—299 x 8 x 35mm. slone

£13.50 -

P3P

1 Ki M80. 1 x PA100, 1
Kit of parts to include on/aft switch, neon indicator, stereo ﬁ’,",’:,’,g;;:r and knobs.
TE PRICE £27-55 plus 62p postage. sockels plus

Taak venesred cabinet 8/z6 163 X 11} x 34in, o

ther pasts inciude aluminium

plus back panei and appropriate sockets etc.

TEREQ 30

7+ 7WATTS A.M.S,
The Stereo 30 comprises s 8180 pr

COMPLETE
AUDIO CHASSIS

p st
Power supply. This, with oni the ad
a high :am;lly audio unit szll.ble Ydo"rlou"s
quatity ceramic pick-up. stereo tu.
capable of producing realiy first ¢lg:
tions, black fronl panel. knobs, mains swi
Own construction or the cabinet avallabl

conatructor who requires Hi-
difficulty (can be Insllqlled n JO‘ ;Il":a)ﬂor

P
of a Iranstormer or ov. o
e AV un: erwind will produc:

ner. stereo tape deck et
S8 resulta, this unit is Sup,

power d
o
e of inputa re high
c. Simple to install,
plied with tuil Instruc.

teh, fuse

I b and f,

ounting brackets ensbling it to be Installed ina !scurﬂu;;nrl':'ﬂ:l'b.h"::lu"l've's.l
o. Ideal for the be parer

mance with a minimum of installation

TRANSFORMER £ 2 ¢ 45 plus 62p P 8 P
TEAK CASE £3'65 Plus 62p P. & p '5.75P4P
“sp

ginner or the adyanced
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equipment mono and other modules for Stereo

IT'S NEW!

IT'S POWERFUL

IT'S THE AL250

125 watts
R.M.S.

Enjoy the quality of a magnetic cartridge with your existing ceramic
equipment using the new Bi-Pak M.P.A. 30 which is a high quality
pre-amplifier enabling magnetic cartridges 1o be used where
facilities exist for the use of ceramic cartridges only. Used in

conjunction are 4 low noise. high

- gain silicon transistors. it is provided
with a standard DIN input socket
for ease of connection. Supplied with
full. easy-to-follow instructions.

$2.69

——

VAT
ADD
25%

" POSTAGE &
PACKING

Postags & Packing sdd 25p unless other-
wise shown. Add extra for slrmall. Min. £1-00

AL10-20-30

AUDIO AMPLIFIER
MODULES

POWER AMPLIFIER

Specially designed for use in—
Disco Units, P.A. Systems, high power
Hi-Fi, Sound reinforcement systems

he module has a sensitivity of 450mV

and a frequency response extending
from 25Hz to 20kHz whilst distortion levels
are typically below 0-1%. The use of 4,
115W transistors in the output stage makes
the unit extremely rugged while damage
resulting from incorrect or short-circuit
loads is prevented by a four transistor

protection circuit.
The unit is

intended for use

in many

applications such as disco units, sound
reinforcement systems, background music

players, etc.

SPECIFICATION:

Output Power: 125 watt RMS
Continuous

Operating voltage: 50-80
Loads: 4-16 ohms

Frequency response: 25Hz-20kHz
Measured at 100 watts

Sensitivity for 100 watts output at
1kHz: 450mV

Input impedance: 33k ohms

ONLY £15.95. - v

B w o DRARRA

Practical Electronics

Total harmonic distortion

50 watts into 4 ohms: 0-1%

50 watts into 8 ohms: 0-06%
S/N ratio: better than 80dBs
Damping factor, 8 ohms: 65
Semiconductor complement: 13

transistors 5 diodes
Overall size: Heatsink width

190mm. length 205mm, height
40mm

May 1976

The AL10, AL20 and AL30D units are similar in their
appearance and in their general specification.
However, careful selaction of the plastic
power devices has resulted in a range of
output powers from 3 to 10 watts A.M.S.
The versatility of their design makes them
ideal for use in record players, tape
s an

and

\

L s, stereo
Vg A ; i
- cartridge tape players in the home. Harmonic
L Distortion Po = 3 watts f = 0.25% Load

R Impedance 8-16 ohm

Frequency response x 3dB Po = 2 watts 50Hz-25kHz
Sensitivity for Rated O/P—Vs = 25V. AL = 80 ohm
f = thkHz ?5mV. AMS. Size: 75 x 63 x 25mm.

e $2.30::>52.69::~52.99

PA12
56.90

NEW PA12 Stereo Pre-Ampiifier
completety redesigned for use with
AL10 20 30 Ampiitier Modules. Fea-
tures include on/off volume.
Balance. Bass and Treble controls.
Compiete with tape output.
Frequency Response 20Hz-20kHz
{-3d8)
Bass and Treble range x 12dB8
input Impedance 1 meg ohm
input Sensitivity 300m
Supply requirements 24V, SmA
Bize 152 x 84 x I3mm

PS12

Power supply for AL10/20/30, PA12, S450
etc. Input voltage 15-20V a.c:- Output voltage
22-30V d.c. Output Current 800mA Max

Size 60 x 43 x 26mm.
£1-20
Transformer T538 £2-3¢

i-PAN

P.0. BOX 6, WARE, HERTS
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Veroboard® Universal Wiring Boards

Plastic and Metal Verobox®

19" Card Frame/Case

Vero Products for the

HOMBEONSTRUGIOR

Vero Electronics Limited, Retail Dept.,
Industrial Estate, Chandiler’'s Ford, Hants., SO5 3ZR
Telephone: Chandler’'s Ford 2956 (STD 04215)

Practical Electronics
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UNDER-SOLD?

ANY of the great achievements and commercial successes
M of electronics are due to the amazing cheapness of semi-
conductor devices, no less than to their technical versatility.
But the first of these attributes could well prove an embarrass-
ment or liability when considering its effect upon the popular
image of electronics, and this is especially important now
when the whole question of salaries and status of technical
employees in the industry has come to the fore, as discussed
by Nexus in this month’s Industry Notebook.

Cheapness of -components has helped reduce certain con-
sumer type products to the expendable grade. Cheap transistor
radios provided the first examples of modern electronic pro-
ducts which are sometimes deemed not worth repairing but
are discarded when trouble appears. With the arrival of the
digital watch, this custom could be carried to its ultimate
absurdity. For if prices continue to fall as confidently pre-
dicted, it could eventually become more economical and
certainly more convenient to throw away the cheaper type
digital watch when the batteries expire and buy another.

There is a further interesting aspect well illustrated by this
product, since the digital watch is also invading the fine jewel-
lery market. These up-market models owe everything to their
external appearance—to the case——since the electronic
assembly might be identical to that used in a cheaper version.
Cheap, common, and expendable plastics versus expensive,
exclusive, and indestructible fine metals. Micro-electronics
has made it all possible, but the case designers and makers
seem likely to skim off the cream.

The digital watch thus offers an illuminating but disturbing
example of highly advanced technology selling for a song, and
the packaging alone determining whether the final product be
a cheap and expendable item or a lasting and valuable posses-
sion. Moreover, in more general terms, as the ordinary con-
structor knows only too well, it is not unusual for the major
cost of an electronic project to be taken up by non-active
components and also items such as the hardware used in the
assembly of the components and to encase the completed
project. We all welcome and enjoy low cost active devices, but
to the technically-appreciative, values must seem somehow to
have become reversed.

) Almost too late it seems semiconductor makers sense
that they have been blinded by their own technological success
and have been unwise in waging price wars on one another
in order to acquire a bigger portion of the cake. The short
term gains have been considerable, but what of the future?
Has then electronics sold itself short? Any cheapening of the
technology, any equating of its products with, say, easy-come
easy-go plastics commodities must in the long term be detri-
mental to the status and financial well-being of those
employed in electronics. Perhaps the semiconductor industry
should recall that charity begins at home, and that cut-price
technology is not really in everyone’s best interests, and that

it often leaves the biggest plums for outsiders to gather.
F.E.B.
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500MHZ D.F.M,
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DIGITAL FREQUENCY METER

HIS article describes the design, construction
and testing of a digital frequency meter
(D.F.M.). This particular instrument has been

designed as a radio society construction project and
with this in mind it was necessary to use straight-
forward, logical design.

Ease of fault-finding has been one of the main
considerations and to this end a design has been
produced which can be tested and maintained using
simple test gear.

The entire logic is contained on a single printed
circuit board, and the four-digit display (in this case
seven-segment light emitting diodes) is on another
board. The power supply and the range switching
are the only items that need free wiring.

The basic unit to be described has a 50 ohm
input impedance and can mcasure up to at least

By A.J. BUXTON

the frequency range to 500MHz and to give a high
input impedance.

A major innovation in this instrument is the use
of a large scale integrated (l.s.i.) circuit to replace
the majority of the logic. The Ferranti ZN1040E
counts, stores, decodes and drives up to four seven-
segment displays.

THE ZN1040E

The ZNI040E is a large scale integrated circuit
fabricated using the “collector diffusion isolation™
(c.d.i.) process. Fig. 1 shows the internal functions
contained within this device together with the pin

S50MHz. Modifications will be described to, extend connections.
DIGIT
SELECT Lamp 8co CARRY
ov vee QUTPUTS TEST 7 SEGMENT DRIVES UTPUTS ouTPUT
? ? (o] GQTOOODO' 9Q A O ?
8 e s s I e 2 oo o I |k s [o7 s s i
BLANKING O- 1 ENABLE SEVEN SEGMENT | INTER
DECODER DRIVER GATING
ZERO OUTPUT | l I l
DECIMAL POINT O~ upgchERsosm
Fig. 1. The internal OO e CYHE
functloqs and pin DIGIT_ SELECT 13 E
connections of the seNse O : GATNG
Fel‘l’antl ZN1040E CLock FREQUENCY 12l INTERNAL 5
integrated circuit Sl G e clock |
TRANSFER Q2% ENABLE ~ -~
L>| . BIT L BT o BT B
LATCH LATCH LATCH ATCH
ctEare 2 RESET -~
COUNT leElroﬂl——_
OE CAGE I GECADE DECADE DECADE l
GG QNPmczz & COUNTER COUNTER COUNTER COUNTER
COUNT UR/DowWN Q-2 u——_MODE, 1 i i f
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SPECIFICATION . . .

10-00 to 99-99kHz
100-0 to 993-9kHz -
. ; 1000 to 9-999MHz
10-00 to 99-99MHz

Frequency Ranges

Input Resistance 50 ohm
Sensitivity 40mV
~ Input Voltage d.c. bias
(max) 400V
Frequency Resolution 10Hz on Range 1
Timebase Frequency 5MHz

Timebase Ageing Rate
Timebase Temperature
Stability

- 10p.p.m. per year

4+ 10p.p.m. (10°C to
55°C)

The device is contained in a 28-lead plastic en-
capsulated package. By directly driving from the
multiplexed, seven-segment outputs or by decoding
the binary coded decimal (b.c.d.) outputs, any con-
temporary display can be used.

The seven-segment drivers can sink a current of
80mA, which results in an average current of 20mA
per segment when multiplexed.

When free-running, the internal multiplex clock
oscillator gives a frequency of about S00kHz. This
frequency can be lowered by the addition of a
capacitor to pin 12. In this instrument a 0-O1uF
capacitor is used to give a frequency of 3kHz.

A direct drive at TTL logic levels will override the
multiplexing to the driven frequency.

The ZNI040E requires a single 5V supply and
consumes an internal current of 90mA. It is fully
compatible with TTL devices.

CIRCUIT DESCRIPTION

A circuit diagram of the complete unit minus the
power supply is shown in Fig. 2. This circuit shows
the basic unit with a 50 ohm input impedance. All
the circuitry is contained on two printed circuit
boards: one for the logic and input circuits and
one for the display. The two boards are shown as
dotted lines in Fig. 2.

The circuit is more easily understood if con-
sidered in sections.

THE OSCILLATOR

The oscillator is the single most important func-
tion within a digital frequency meter as the
accuracy depends almost entirely on the crystal
oscillator.

Variations in temperature, crystal age and supply
voltage all affect crystul frequency. Adding all the
effects together, one can be faced with an error of
30Hz in IMHz or 0-003 per cent.

Initial crystal frequency inaccuracy can be
trimmed out using a capacitor (VC1). This can also
be used to trim out the effects of ageing. There is
admittedly room- for improvement of the oscillator
used in this design but it is simple and in line with
the basic design concept.

A 5SMHz crystal (X1) is used, this frequency being
useful as temperature and mechanical stability are
optimised at this frequency.
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COMPONENTS . . .

Resistors
R1-R5
R6-R15
R16
R17
R18
R19, R20
R21
R22
R23
R24

Capacitors
C1
C2-C4
C5
C6
Cc7
(6}:]

C9

Cc10

cn

C12

Cc13

C14

C15

C16, C17
c18

C19

Cc20

c21
C22-C28
C29

C30

C31

C32

VCi1

Switches

SKi1
FS1

MAIN UNIT
270Q (5 off)  R25,
100Q (10 off) R26
2-2kQ R27
100Q R28
1500 R29
56k (2 off)  R30
15kQ R31
10kQ R32
1kQ R33-R36
1000

All 4-5% 3 or gW

6,800pF

0-05uF 6V disc (3 off)
10pF mica

0-01uF disc

0-05uF disc

50uF 10V elect
0-05uF disc

30pF mica

0-05uF disc

0-1uF 6V disc

- 100uF 10V elect

30pF mica

10pF mica

330pF mica (2 off)
0-05uF disc

470pF disc

0-05uF disc
1,000pF 6V disc
0-05uF disc (7 off)
2,200uF 25V elect
330uF 16V elect
0-1uF 6V disc
100uF 6V elect
3-60pF trimmer

Transistors and Diodes

TR1-TR4 ZTX4403 (4 off)
TR5, TR6 ZT X300 (2 off)
TR7 ZTX312
TRS8, TR9 ZTX500 (2 off)
TR10-TR12 ZTX312 (3 off)
D1 4-7V 400mW Zener
D2-D4 735170 (3 off)
Integrated Circuits
1C1 NE592 1C6
IC2 ZN74196 IC7
1C3 ZN1040E IC8-iC14
IC4 ZN7474 IC15
1C5 ZN74123
Displa

y
LED1-LED4 DL707 (4 off)

S1 2 pole 4 way rotary
S2 Single pole on/oft toggle
S3 D.p.d.t. mains toggle

Miscellaneous

™ Mains primary, 8-0-8V 500mA secondary
(Douglas MT207CT)

X1 5MHz crystal

BNC socket

2A 20mm fuse and holder

9-way tag strip

Filter for display, p.c.b.s, sockets for i.c.s if
required, case, nuts and bolts, standoffs, etc.

2:2kQ2

470Q

1kQ

3-3kQ2
2:2kQ2

470Q

10kQ

1kQ

4700 (4 off)

ZN7400
ZN7403
ZN7490 (7 offy
78M05
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TO PIN 21 ON MAIN BOARD

TO MAIN BOARD PIN 17°
— == = _@_

TO MAIN BOARD PIN 18 TO MAIN BOARD PIN 19
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? * I
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I
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: |
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I
I
|
|
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TO PIN 20
~— O
LAMP TEST
7
T0 PIN 22 10kHz
TOPIN 23 100kHZ S1b R26
PIN 24 MHz I +5v
TOPN25  10MH ' L0
1z
Lonze wowe o [raeE]
. I
I
TO PIN18 |
-——¢ O
TQ PIN 17 R
TQ PIN 19
O s 2700
—0

DISPLAY BOARD

Fig. 2. Circuit diagram of the Digital Frequency Meter (50 ohm version). The dotted
lines indicate the boundaries of the two printed circuit boards. The circles with
numbers inside refer to the pads on the circuit boards to which wires are connected

Transistor TR10 and associated components form
the basic oscillator whose output is fed to the
amplifier TR11 and then to TR12 which interfaces
the signal to TTL logic levels. As mentioned
earlier, the frequency of this clock oscillator is set
by trimming the 3 to 60pF capacitor VCI.'

THE CLOCK DIVIDER CHAIN

The clock oscillator frequency is divided down to
generate logic control pulses. These pulses deter-
mine the time for which the main signal gate
(IC6¢c) is open. They also control the transfer of
information to the displays and the clearing of the
counters in the ZN1040E.

This four-range, four-digit counter has four
orders of magnitude .of full scale display, so four
lengths of timing pulse are needed to cover them.

Full scale ranges are 99.99MHz (in practice
limited to 50MHz by the limitations of the
ZNI1040E), 9-999MHz, 999.9kHz and 99-99kHz.

IC15

78M05

LTTO+SV

Wz %ZZMPF

. ca €32 g 100pF
O4pF

. €30

Lo
T

—CQOGND

\

7.

O-9v

Fig. 6. Circuit diagram of the power supply which produces the 5V and —9V lines to the main board
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Fig. 3. The timing of the control pulses at various
points in the circuit

If the counter is to display, say, 6-800MHz, then
6,800 pulses must pass to the counters. A decade
-divider connected to the input (IC2) divides the
input frequency by ten, giving a frequency of
680-0kHz at the signal gate input (IC6c pin 9). This
means that to let 6,800 pulses through, gate ICé6c
must be open for 1/100th of a second (10ms). The
figure “6-800” will then be displayed, the range
switch S! inserting the decimal point to compen-
sate for the prescaler.

The four ranges thus require fhe following gate
times:

Frequency Range Time gate open (secs)

10-00 to 99-99kHz 1

100-0 to 999-9kHz 0-1 (100ms)
1-000 to 9-999MHz 0-01 (10ms)
1000 to 99-99MHz 0-00t (Ims)

To obtain these length pulses the SMHz clock is
divided by six and a half decade counters (IC8 to
IC14). The remaining divide-by-two is used to start
the transfer, clear and reset logic.

Control pulse selection is effected by selecting one
of the open collector NaAND gates in [C7 using switch
S1b. Each of the four gates is connected to a
different point in the divider chain. The non-
selected gate inputs are held low by the. resistors
R33 to R36. The outputs of the four NaND gates
are WIRED-OR connected via resistor R25.

THE CONTROL -LOGIC

The control logic determines when a transfer or
clear pulse is required and when the signal gate can
be opened, thus ensuring a correct sequence of
events. The timing diagram (Fig. 3) shows the
sequence when the fastest range is selected and the

. circuit of Fig. 4 shows the control logic in more

detail.

The output from the end of the divider chain (IC4,
pin 12) is a one second high, one second low series
of pulses.

Consider the state when the two bistables of _1C4
have been set by a pulse from IC7, so that 2Q is
high and output 1Q is high. The next negative edge
from the divider chain will produce a positive edge
at the output of IC6b. This will trigger monostable
MS2, producing a 120ns positive “transfer” pulse at

Fig. 4. The control pulse generation circuitry in more
detail. The logic shown here produces the clear and
transfer pulses required by the ZN1040E and the
signal gate control pulses

’ TRANSFER
TO SIGNAL GATE CLEAR PULSE PULSE  FROM END OF
{IC6¢} 120ns 120ns  DIVIDER CHAIN
3
CLEAR
10 20
0 10— L{2a 28
ICia : ICLb 1CSa ICSh
1 CLOCK ~—420 2CLOCK 1 18 28
—410 128 1A 2A
{BS1) (BS2))2 MS1) {MS2)
PRESET 1
. . 30pF 30pF
PULSES
35 — :q 56k 56Kk
1c7 IC6a 1C8b
1C4L-7474 i
1C5-74123 7
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its 2Q output. This pulse transfers the information
from the counters to the latches and hence to the
display in the ZN1040E.

When the 2Q output of MS2 returns to low, its
2Q output goes high, triggering monostable MSl
which also produces a 120ns “low” pulse. This pulse
is used to clear the counters to 0000. Meanwhile
the 1Q output is high for 120ns, taking the output
of IC6a low which sets BS2’s 2Q output high, clear-
ing BS1 whose 1Q output goes low, thus closing the
signal gate IC6c. The logic is now set for the timing
period.

TIMING SEQUENCE

The 7474 is a positive edge triggered bistable. On
receiving the first positive edge from IC7 after being
set, BS1_is triggered. 1Q goes high thus opening gate
IC6¢c. 1Q goes low which has no effect on 2 CLOCK
input as a positive edge is required.

The pulse from IC7 goes low, this having no effect
on 1 CLOCK. However, when it goes high again
(after the required timing period of one second)
1Q will go low thus closing the signal gate. At the
same time 1Q goes high which triggers BS2, setting
2Q 1ow and clearing BS1. 2Q remains high in readi-
ness for the next negative edge which starts the
whole sequence.

The action of the bistable BS1 divides the pulses
from IC7 by two. A 100Hz frequency, with 2-5ms
high and 7-5ms low pulses, causes the gate to be
open for 10ms.

COUNTING AND DISPLAY

After the counters of the ZNI1040E are cleared,
the signa] gate will be opened for a fixed period.
The frequency of the pulses entering the count input
(pin 22) will be a tenth of the frequency to be dis-
played. The ZN1040E has a minimum count rate of
SMHz so the measured frequency can be as high
as 50MHz or greater. .

The pulses at the count input are counted on the
four cascaded decade counters (Fig. 1). When the
signal gate is closed the control logic generates a
pulse to transfer the counter information to the
latches, The clear pulse then sets the counter to
zero. Should there be more than 9,999 pulses, the
most significant digits will be lost, only the four
least significant digits of the number of pulses
being retained.

This feature is’ most useful when measuring a
frequency with more than four significant digits. If,
say, 29-215MHz is to be measured, the instrument
can be deliberately over-ranged to read 9-215MHz,
the “2” being remembered from the measurement
on the next range.

An internal clock generates the multiplexing sig-

nals which control the gating that scans the latches,
and addresses the digit select output.

When any particular digit is addressed, the latch
information relevant to that digit is presented at the
seven-segment decoder/driver output, As each dis-
play is addressed with a one-in-four time slot, the
average power supplied to each segment is 0-25 the
peak power.

Resistors R9 to R!5 are used to limit the output
current to about 25mA peak. 6mA per segment
average is adequate for most applications.
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FREQUENCY (MHz)

- Fig. 5. Frequency plotted against sensitivity for the

NE592 integrated circuit amplifier

The frequency of the internal clock can be lowered
by the addition of a capacitor or overriden by driv-
ing pin 12 with an external TTL clock. A capacitor
of 0-01puF has been used in this design to give a
multiplex frequency of 2-8kHz.

The displays used in this meter are four DL707
(LEDI to 4). Being common anode l.e.d. displays,
they are suitable for driving directly from the
ZN1040E, i.e. without interface circuitry. The anode
pull-up transistors TR1 to TR4 are used because
of the high currents that are required if an “8” is
to be displayed (all segments used). A current of
200mA peak can flow in this case. Resistors R2 to
RS5 limit the current flowing into the bases of these
transistors.

Decimal point selection is carried out using the
same switch as is used for the gate period selection
(S1).

PRESCALER CIRCUIT

In order to measure frequencies higher than the
5MHz limit imposed by the ZN1040E, it is neces-
sary to pre-divide the input frequency. IC2 is a
74196 decade divider capable of operating at SOMHz.
It is wired as a divide-by-two then a divide-by-five.
The 10pF capacitor C5 connected to the divide-by-
two output (pins 5 and 6) acts as a load to prevent
instability under no-signal conditions.

Though the frequency capability of the ZN1040E
is SMHz and of the 74196 50MHz, these are mini-
mum figures; a typical pair of i.c.s will operate
above this range.

INPUT AMPLIFIER

The unput impedance of the instrument as shown
in Fig. 2 is 50 ohm. If a high input impedance is
required, then the buffer board to be described next
month will be required.

A capacitor at the input (Cl) protects the input
from d.c. bias potential up to 400V. Two transistors
(TRS5, TR6) connected as diodes are used to limit
the input voltage to ICI. Transistors are used as a
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cheap alternative to high speed switching diodes. If
diodes are used here they must have a reverse
recovery time of less than 6ns if the full capabilities
of the instrument are to be realised. Resistor R7
limits the current in these two transistors,

The power input to the instrument must not exceed
the power handling of R6.

The input amplifier IC! is a wideband video amp-
lifier type NES92 connected in the inverting mode.

The emitter follower TR7 is used to interface ICI
to IC2. Under no signal conditions, 2:1V will be
measured at “B”.

The i.c. has four outputs (W, X, Y, Z) used to set
the gain. By linking X and Y a gain of 400 at a
bandwidth of 40MHz is obtained. The graph of
Fig. 5 shows frequency plotted against sensitivity.

Shorting W and Z gives a gain of 100 with a
90MHz bandwidth, A 10k variable resistor
between X and Y allows a variable gain of unity to
400.

The —5V line required by the NES92 is supplied
by ithe simple stabiliser (TR8 and TR9) fed with
—9V.

THE POWER SUPPLY

The power requirements of the instrument are 5V
at 500mA, and —S5V at 30mA. The power supply
and stabiliser for the 45V line is shown in Fig. 6.
The —9V line is fed to the stabiliser on the main
printed circuit board which produces the —5V for
ICI.

The current drain is 350mA with no-signal input
and 500mA with al] eights displayed.

Next month: Constructional details, high impedance
buffer and v.h.f. prescaler

NEWS BRIEFS

Summer School for Teachers

THE Department of Electrical Engineering Science
at Essex University will be holding its annual Elec-
tronics Summer School for teachers during the week
July 12-16 and, this year, three courses Linear Circuit
Design, Digital Circuit Design and Small Computer
Systems will be run simultaneously.

The Linear Circuit Design course is concerned with
the use of transistors and operational amplifiers in ana-
logue applications and the basic circuits of a hi-fi ampli-
fier are investigated in detail.

The Digital Circuit Design course concentrates on the
use of the transistor as a switch and develops a design
using integrated logic circuits; a digital patchboard is
used to introduce the concepis of combinational and
sequential logic design.

Small Computer Systems is a new course which should
be of interest to mathematics teachers as well as those
interested in electronics;, the aims of the course are
to introduce a typical small computer, the PDP-8, to
investigate how it is used and to discuss its function in
schools.

Further information on the Summer School can be
obtained from Mr R. J. Mack at the Department of
Electrical Engineering Science, University of Essex,
Wivenhoe Park, Colchester CO4 35Q.
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REVIEWS

INTRODUCTION TO QUANTUM ELECTRONICS
By P. A. Lindsay
Published by Pitman
202 pages, 240mm x 160mm. Price £6.00

QUANTUM Electronics is no longer confined to the
scientific laboratory. An important and growing
technology has emerged based on the practical utilisa-
tion of electromagnetic radiation interaction with matter
on' the atomic scale through the medium of devices
such as lasers. The applications of lasers are likely to
increase in the future and already they play an impor-
tant part in industry and in the medical field.

Thus the subject covered by this book could be a
very rewarding one for the engineering student to pur-
sue. The term “Introduction”™ might be misleading. This
is an advanced levei textbook and it explores the sub-
ject in a rigorous analytical manner with extensive use
of maths. The author is Professor of Physical Elec-
tronics at King’s College, University of London.

D.D.R.

MULLARD DATA BOOK 1976
176 pages, 134 X 96mm. Price 50p.

TH!S is a handy pocket reference containing abridged
data on the Mullard range of components for use
in consumer applications, including valves, semiconduc-
tor devices, TV tubes, capacitors and resistors. Equiva-
lents and comparables are also listed.

For easy reference different coloured pages are used
for each of the main sections; blue for semiconductors,
yellow for picture tubes and receiving valves and green
for capacitors and resistors.

The book is obtainable from specialist components
stockists or direct from Technical Press Ltd., Freeland,
Oxford, OX7 2AP

POINTS ARISING

HOW INVENTIVE ARE YOU COMPETITION

Full results will appear next month. Unfortunately
it was not possible to include them in this issue, as
originally hoped.

DIGI)-PROBE (April 1976)

In Fig. 7 (p. 292) the resistor on the left-hand edge
of the top board should be annotated R16. Also the
lead from the junction of R15, R16 and R17 should
go to IC2 pin 12 and not as shown to pin *'e" on the
DL704 display. The lead from pin "‘e" of the display
should be connected to the other S|de of R16.

OPTO-COUPLED R.P.M. METER (February 1976)

Some constructors have had difficulty in obtaining
the MS4A photo-cell specified. This can be obtained
from: Davian Electronics, PO Box 38, Oldham,
Lancs, OL2 6XJ.

This is an error on the p.c.b. master (page 146).
The track in the top left-hand portior. of Fig. 2 which
connects the collector of TR1 to the positive supply
line (shorting out R2) should be removed.
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BY FRANNK W. HYDE

SOVIET VENUS PROBES .

The Soviet satellites Venera 9 and
Venera 10, continuing their orbiting
studies of Venus, have measured
the temperature of the clouds near
their upper boundary. This was at
a level of —35 degrees centigrade.
Records of the glow on the night
side of the planet indicate that the
spectrum ditfers from that of the
Earth glow.

The electron density on the day
side is much higher. than the .night

- side and about 90 per cent less than
that of the Earth. Another feature
is that the ionosphere of Venus
appears to be closer to the planet
and much thinner than that of the
Earth.

The pictures that have been sent
back so far have encouraged the
Soviet investigators to examine the
radio method of exploring through
the cloud layer. Although some five
years ago Yuri Spiridinov had de-
vised a system of measuring relief
using data sent back by Mariner 5,
this was not pursued because the
general consensus of opinion was
that the surface of the planet would
be mainly smooth.

The technique involves the critical
refraction layer of the Venusian
atmosphere about 30 kilometres or
so above the surface. The angle of
refraction of the radio beam is so
great that it must also be reflected
by the surface. Using the split beam
technique, similar holography in the
visible spectrum, one half of the
beam passes below the critical level
and the other half above the critical
level.

A signal sent from Earth will be
received by a space probe on the
dark side, and will be the sum of
the direct and reflected wave. Thus,
a picture can be built up from the

recordings and the result is, when
computerised, a picture of the sur-
face in the radio frequency spec-
trum. More than one line scan is
needed of course, but since Venus
moves very slowly on its axis, 243
terrestrial days, and the probe needs
to be in radio shadow, a line by
line scan is easily obtained.

Although the original data re-
ceived from Mariner 5 was insuffi-
cient to produce a full picture,
nevertheless the contour was shown
at, two frequencies. The indicated
variation of height ranged from 0-3
to 27 metres. This agreed very well
with the pictures that were .received
from the probes landed on the sur-
face. This technique could be
applied in a number of other cases
and may prove a very useful tool
of the future.

OUTER BOUNDARY

Spacecraft Pioneer 10 crossed the
orbit of Saturn on February 10 and
headed out to the boundary of the
solar system. On that date it was
some 1,000 million miles from the
Earth. lts velocity was about
26,000mph.

The equipment has continued to
function normally and data con-
tinues to be sent back. It is con-
sidered that with the sensitivity of
the Deep Space Network, Mariner
10 will be in communication until
it reaches the orbit of Uranus and
maybe further. The orbit of Uranus
is about 2,000 million miles from
the Earth.

POWERSAT

The American Congress now has
the results of Boeing's power
generatlon satellite proposals. This
will require some 30 spacecraft,
each of which will have a system of
converting solar energy to micro-
waves which are beamed to Earth.
The system has been described in
detail in an earlier Spacewatch.

The Earth stations will be situated
on the equator in desert areas
such as Nevada in America. Pro-
vision will have to be made for
heavy lifting transporters to raise
some of the structures. These trans-
porters will be about 90ft high
with a cluster of 21 engines around
a 100ft diameter base. The cost, if
the pilot experiments are successful,
would be something of the order
of 60,000 million dollars over a

period of 30 years.

SET BACKS

A number of casualties have re-
sulted from the new American
finance cuts in the space budget.
Some of the cuts mean that decades
may pass before missions can be set
up again.

It is the Space Science area that
has suffered most. A Jupiter orbiter
probe for launch in 198! has been
deferred. The Moon orbiter and the
fly-by for Comet Encke have also
been abandoned. Although, here
there is a possibility that Helios
could be diverted so that the oppor-
tunity is not lost.

A tragic loss to astionomy is the
withholding of further finance for -
the 94in orbiting telescope. It will
not be possible to advance this pro-
ject for at least 18 months.

The Venus Pioncer programme
which will release probes for dif-
ferent depths of penetration into
the Venusian atmosphere will still
go ahead.

The mission which was planned
for a journey via Jupiter, Saturn,
Uranus has been postponed and
this is the one which means decades
in terms of delay because the astro-
nomical positions will not be suit-
able. This was the *“sling-shot”
mission where the precise position
of the trajectories would have
enabled the gravitational effects to
help the vehicle on its way.

FUTURE PLANS

However, some good news is
available and the studies planned
for the next 1l-year period of solar
activity will go ahead. The mission
will cost 85 million dollars using a
3,000lb satellite which will be
known as the Solar Maximum
Mission. This will be the first modu-
lar design to carry instrumentation
retrievable by Shuttle.

At the time of going to press, four
launchings have taken place this
year. They are: Helios B, the second
of the German Solar probes; Com-
munications Technology Satellite, a
joint effort of NASA and Canada:
Intelstat 1V-A-B, owned by Inter-
national Telecommunications Or-
ganisation and Marisat, launched
for Comsat General Corporation.
Marisat-B will follow in May and
Marisat-C later in the year.

The RCA Satcom, second of the
domestic communications satellites, .
was due for launch in March. A
NATO satellite 3-4 will be in geo-
stationary orbit in April for North
Atlantic Treaty Organisation Relay.
LLAGEOS, which is Laser Geo-
dynamic Satellite for predicting
ocean surface conditions and circu-
lating patterns. It will also be con-
cerned with earthquake hazards and
is due for launch in April. Comstar
I-4 and Comstar [-B will be
launched in May and August.

Finally, the Tiros Operational
Satellite for the National Oceanic
and Atmospheric Administration
will be placed in orbit in September.
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PART S

HIS part concerns electronic switches and oscilla-
tors with practical circuit examples.

MONOSTABLES

The monostable is basically a single-shot oscil-
lator. It produces an output pulse of constant width
independent of the duration of the input pulse, thus
curtailing long pulses and extending short ones. The
simple differentiating circuit of Fig. 5.1 performs the
first function, as shown by the waveforms in (a).
The period of the output pulse depends on the
transfer voltage V¢ of the inverter as the time con-
stant RC charges from Vg to Vpp, and will vary
between devices from about 0-4RC seconds with Vi
= 30 per cent of Vpp to 1-°2RC seconds with Vo =
70 per cent of Vyp. If, however, the input pulse is
shorter than this period, as in the waveforms (b), the
capacitor does not charge fully to V¢ and the output
pulse will be constrained to the length of the input
puilse. In other words this circuit will only act as a
pulse shortener.

This differentiating circuit can be used as a simple
delay unit, and Fig. 5.4 shows a frequency doubler
using two such circuits, one triggering on each edge
of the clock pulse.-

For the circuit of Fig. 5.1 to function as a mono-
stable, it must be made to latch on until the full
output pulse has been delivered. This is achieved
in Fig. 5.2 by using a Nor gate to hold the input to
the differentiating circuit “high” until the capacitor
has charged to V5. This excellent monostable does
however suffer from the variation in period between
devices, mentioned above.

The circuit of Fig. 5.3 can be used if a more
predictable period is needed. Two gates fabricated
on the same chip will have closely matched transfer
voltages, and by using two identical RC time con-
stants, the between device variations are effectively
cancelled out.

SCHMITT TRIGGERS

At the interface between analogue and digital cir-
cuxts comes the Schmitt trigger, which gives a snappy
“yes” or * for an undecided analogue input sig-
nal. The lperfect Schmitt has a characteristic as
represented in Fig. 5.5. The Schmitt, if presented
with a slowly rising input voltage, will switch sharply
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oft at Vy (the upper threshold voltage) and will not
switch back on again until the voltage has fallen be-
low Vi (the lower threshold voltage). This difference
Vur-Vuin is called the hysteresis, and it prevents
the circuit from going into oscillation when the input
is held at one of the thresholds.

One way of obtaining hysteresis is to make the
transfer point unstable by applying positive feed-
back, as in Fig. 5.6. The feedback is equal to
R1/R2, and this should be less than the combined
gain of the inverters for switching to occur. The
average thréshold voltage Vi can be varied, if
required, by connecting a resistor R3 to Vp, for Vp
of greater than Vyp5/2, and to Vgg for Vi less than
Vpp/2.

Another type of Schmitt trigger, unique to cMos,
makes use of the variation of the transfer charac-
teristic of multi-input gates described earlier. Fig.
5.7 shows a circuit with a hysteresis of about 30 per
cent of Vpp. This can be reduced to 15 per cent of
Vpp if required by taking one of the three inputs of
gate A to Vpp. The other two gates are arranged
as a familiar R-S latch.

TRANSFER CURVE

If one of the inputs of a two-input gate is held
at somewhere between the two logic levels (i.e.
between 3 and 7 volts with a 10 volt supply) the
transfer curve for the other input is altered as
shown in Fig. 5.8. The Schmitt triggers of Fig. 5.9
make use of this property of cmos gates. The cir-
cuit in (a) using NAND gates triggers at above Vpp/2,
whereas using NOR gates as in (b) gives trigger levels
below Vpp/2. In both circuits the hysteresis can be
varied from O to 40 per cent of V by altering V,.

SCHMITT PACKAGES.

As an alternative to constructing Schmitt triggers
from discrete gates, the cmMos family contains a few
ready-made Schmitt packages.” The 4093 contains
four 2-input NAND gates each with Schmitt circuits
on both inputs. The 40106 is a hex-inverter with
Schmitt inputs, and the package outline is the same
as the 4069. In both these devices Vg is approxi-
mately VDD/Z and the hysteresis is 2V with a 10V

suvply
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Fig. 5.1. Simple differentiating circuit.
The period of the output pulse depends
on the transfer voltage Vr of the inverter.
For explanation of waveshapes below,
see text

WAVEFORMS

" WAVEFDRMS

Fig.5.2. Monostable circuit achieved by
connecting a NOR gate to hold *‘up" the
input to the differentiating circuit until
the capacitor has charged to Vr

WAVEFORMS

Fig. 5.4. Frequency doubler using two
differentiating circuits, one triggering on
each edge of the clock pulse, as can be
seen from the waveshapes

Fig. 5.3. With gates fabricated on the
same chip and identical RC time »
constants output pulse periods can be = I T P
more accurately predicted . Ty .

Fig. 5.5. The ideal Schmitt trigger characteristic.
It can be defined either in terms of Vyr and Vyr (the
lower and upper thresholds) or in terms of Vr and H
(the average threshold voitage and hysteresis)

Practical Electronics May 1976

385



386

Vpp OR Vog
Z

4023

Fig. 5.7. Schmitt trigger using three-

Fig. 5.6. Schmitt trigger formed from two input gates

inverters with positive feedback. R1 can
be from 1 to 100 times R2. With the
values shown (R3 not connected) and a
supply of 10V, Vi1 =50V and Wyt = 58V
approximately

Ex .l

Fig. 5.9. Schmitt trigger circuits with hysteresis determined by the voltage
Vx. (a) With NAND gates the circuit triggers at a voltage greater than Vpp/2.
(b) Equivalent circuit with NOR gates triggers at below Vpp/2

Fig. 5.8. Transfer curve variations for
non-logic levels Vx at one input of a
two-input NAND gate. The supply is10V

>

_.ll___

i

Fig. 5.11. Showing an L/C oscillator the
frequency of which being stable to within
about 0-001 per cent for a 2V change in

Fig.’5.10. Crystdl oscillator
the supply voltage

Practical Electronics

May 1976

AN A o 2




| This hobby
= brings big
rewards,

A soldering iron and a screwdriver. If you
know how to use them, or at least know one
end from the other, you know enough to
enrol in our unique home electronics course.

This new style course will enable anyone to
have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.

You build, see and learn as, step by step, we
take you through all the fundamentals of
electronics and show you how easily the
subject can be masterad and add a new
dimension not only to your hobby but also to
your earning capacity.

All the training can be carried out in the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end

of every course.

.*_.../

Build an oscilloscope. r évl—ﬁ SR g A
f \ As the first stage of your training, ] 5 ¥ T
¢ 1 you actually build your own Cathode { LJ ;Tu —"-’—’.‘;ﬁ,
L) -

ray oscilloscope! This is no
toy, but a test instrument

| that you will need not oniy for the

course's practical experiments,
but also later if you decide to
develop your knowledge and enter the
profession. It remains your property
and represents a very large saving

Read, draw and
understand

over buying a similar piece
of essential equipment.

circuit diagrams.

In a short time you will be able to
read and draw circuit diagrams,
understand the very fundamentals

g
FREE GIFT! ks

ALL STUDENTS ENROLLING IN
OUR COURSES RECEIVE A FREE

of television, radio, computers and
countless other electronic devices
and their servicing procedures.

1214 88"

Carry out over 40
experiments

on basic circuits.
We show you how to conduct
experiments on a wide variety of
different circuits and turn the
information gained into a working
knowledge of testing, servicing and
maintaining all types of electronic
equipment, radio, t.v. etc.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free
colour brochure and-full details of enrolment.

] Brochure without obligation to:
CIRCUIT BOARD ORIGINATING BRITISH NATIONAL RADIO
FROM A COMPUTER AND CON- 1 & ELECTRONICS SCHOOL, Dept. EL56
TAINING MANY DIFFERENT P.O. Box 156, Jersey, Channel Islands
COMPONENTS THAT CAN BE L INUNYT
USED IN EXPERIMENTS AND |
PROVIDE AN EXGELLENT B ADDRESS

EXAMPLE OF CURRENT |
ELECTRONIC PRACTICE

(Block caps please) l
 om o =9 S S N 5 B S S N BN AR G5 B S G5 e S GE SN SN 6 0 on ws em e B
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reenbank ElectroniCs -:.iisned 1m0

DIGITAL CLOCK

P.C.B; MODULE KITS
(ex. VAT, p & p) '

With 8mm digits £9-29

With 16mm digits £12-53

Features:

* High quality fibreglass P.C.B. 112 x 83mm (both types): a case
is available as illustrated, or you can make your own.

* All components mount on one side of the board for neatness
and easy construction.

% AY-5-1224A chip and L.E.D.s ‘plug-in for simple assembly and
servicing.

* Uses L.E.D. display (believed to have the iongest lifetime of all
electronic dispiay types known at present).

* A single 12V, 500mA. 50 Hz aupply is lhe only input required (e.g.
our 2 x BV Min. Tr. at £1-52 ex. VAT, etc.).
% Eight pages of 'step-by-step’ Inslrucllonl are provided, and back
up if you need it: g ! Sultable for
The illustration showa the two P C.B. module kits already assembled, one has 8mm high digits. the other has 16mm even the -bsoluta beginner.
high digits. Also shown is an example of a completed clock.
Frga on request: Data on AY-5-1224 and MKS0253 clock chips, 4 and 6 digit alarm clock suggested circuits, quartz * 12 or 24nr display modes. . ‘
crystal timebase. and L.E.D displays (if you can send an S.A.E., it makes things a little easier for us). * Easily converted to give i 4 range P! ' facility.
©.g. darkroom timer.

CLOCK CHIPS * All parts available individually at no increase in price—buy only
AY-5-1224A 4 digit basic clock £3-50 MK 50253 4/6 digit alarm/snooze £5-50 ’ what you need.

* Modules can be supplied already assembied and tested for an
ECONOMY RED LED DISPLAYS ('Class lI' quality, but guaranteed by us, fully returnable if not satisfied). extra 75p (+ VAT etc.).
DL-707E/DL-704E 8mm (0-3") 70p. DL-727E/DL-728E 12mm (0-5") Double Digit §1-80. DL-747E/DL-750E * Module kits include. P.C.B., AY-5-1224A chip. 4 L.E.D. digits,
18mm (0-6") —£1-50. transistors. diodes, resistors. capacitors. fuse and holder, pins.
CMOS WITH DISCOUNTS! (Any mix- disc. 10% 25+, 25% 100+ ) CA3130 COS/MOS Operational Amplifier 75p
4000, 14000 0-15 4023/14023 0-15 4043/14043 0-80 4066/14(:66 0-55 4096/— 0-85 14515/4515 2-55 14543/ — 1-50
4001/14001 0-15 4024714024 a-60 4044/14044 0-75 4067/— 2:95 4097/— 2-95 14516/4516 1-10 14549/ — 2-95
4002/14002 0-15 4025714025 015 4045/ — 1-15 4068/14068 0-15 4099/— 1-50 14517/— 5-40 14552/ — 8-05
4006/ 14006 0-95 4026/— 1-40 4046/14046 1-10 4069/14069 0-15 14518/4518 1-00 14553 — 3-50
4007714007 0-15 4027/14027 0-45 4047/— 0-70 4070/14670 0-15 1452074520 1-00 14554/ — 1-20
4008. 14008 0-75 4028/14028 0-70 4048/— 0-45 4071714071 0-15 14521/ — 2:00° 14556, 4555 0-70
4009: 14009 N/S 4029/— 0-90 4049/14049 0-45 4072/14072 015 4700/ — 1-50 14522/— 1-50 14556, 4556 0-70
4010/14010 N/S  4030/14507 0-45 4050/14050 0-45 4073/14073 0-15 7083/ — 4.25 14524/— N/S 14557/ — 3-20
4011/14011 0-15 4031/— 1-80 4051/14051 0-75 4075/14675 0-15 14526/~ 1-50 14556, — 0-90
4012/14012 0-15 4032/14032 0-85 4052/14052 0-75 4076/14076 1-25 14527/4527 1-20 14559/ — 2-95
4013/14013 0-45 4033 — 1-10 4053/14053 0-75 4077/14C77 0-15 14528/4089 0-85 14560/— 1-55
4014/14014 0-80 4034/14034 1-55 4054/— 0-95 4078, 14078 0-15 14501/— 0-15 14529/~ 1-30 14561/— 0-45
4015/14015 0-80 4035/14035 0-95 4055/ — 1-05 4081/14081 0-15 14502/4502 1-00 14530/— 0-65 14562 — 5-25
4016/14016 0-45  4036/— 1-80 56/— 1-05  4082/14082 0-15 14505, — 3-30 14531/— 125 14566 — 1-20
4017/14017 0-80 4037/— 0-75 4057/— 20-35 4085/— 055 14506 — 0-35 14532,4532 1-60 14572/ — 0-35
4018/— 0-80 4038/14038 0-85 4059/— 10-60 4086/— 0-55 14508/4508 2:35 . 14534/ 6-00 14580/40180 6:00
4019/14519 0-45  4039/— 2-85 4060/— 0-90 4089/ — 0-65 14510/4510 1-10 14536/— 2.85 14581/40181 3-05
4020/14020 0-90 4040/14040 0-85 4061/— 18- 40 4093/14(33 0-65 1451174511 1-25 14537/— 15-25 14582/40182 1-15
4021/14021 0-80 4041/ — 0-65 4062/— N/S 4094/— 1-50 14512/— 1-05 14539/— 1-05 14583/ 0-n
4022114022 0-75 4042/14042 0-85 4063 — 0-90 4095/ — 0-88 14514/4515 2-55 14541/— 1-80 14585 — 1-45

Terms: C.W.0. Add VAT to all prices at 8%. Post etc., U.K. 10p per order, export 75p (no VAT). All orders processed on day of receipt

GREENBANK ELECTRONICS (Dept. W4P)
94 New Chester Road, New Ferry, Wirral, Merseyside, L62 5AG, England.
Tel:—051-645 3391

CJLLTD.P.O.BOX 34,CANTERBURY,CT11YT

ALL PRICES INCLUDE P&P AND VAT

ANTEX SOLDERING IRONS WIRE STRIPPER & CUTTEREO.85

TIDY TRAY TOOL BOX

Detachable tool box lid, hardboard line,
doubles as a portable working surface.

{with siide on & off bits) HAND DRILLS Leytoo! precision, ] 2
15W 'C' miniature irons £2.30 compact,5/16" chuck £3.99 18 transparent standard size A’
3/32%1/8'3/16"bits-each £0.45 | AERIALS Extend 15-120cm £1.50 component drawers. .

'C' Elements £1.10 | CASSETTE 'HeadDemagnetisers’ Extension plug and socket for Soldering

iron or small portable tools.
Substantial steel construction, finished
in blue hammer enamel.

18W 'G' miniature irons £2.50 Shaped pole-saves time £3.65
3/3271/8,3/16"bits-each  £0.45 EARPHONES Stethoscope £1.25

'G' Elements £1.35 Crystal earphone, lead & plug £0.65 o ; A .

15W' CCN'Low leakage irons £2.70 | Headphone,2,000 n £3.20 %‘éexiiges'ze- 18in high x 16%in deep x
3/32'1/8Y3/16" bits-each £0.45 | INTERCOMS 2-station £6.35 ! o )

'CCN' Elements £1.50 | MICROPHONES Dynemic £2.15 Price: £8:75 including VAT

25W! X25! Low leakage irons £2.30 | PRINTED CHRCUIT KIT§ -All Postage and package: £1-25 extra.

3/32¢1/8,3/16"bits-each £0.47 items for producing p.c's £3.99

1X25' Elements £1.15 | SIGNAL INJECTOR -Audio through WOOD-JEFFREYS LTD

'SK1}'SK2!Soldering Kits £3.85 | video signals, self contained £4.25
ST:1Stands-'o?all’mgdal: £1.10 STEO:;::ESA;;H:.:ES 8n £4,85 North Road, Kirkburton, Huddersfieid HDB 0RJ

SOLDER in Bib dispenser £0.45 | SPEAKERS -75mm dia.8n £1.00 Telephone Kirkburton 3323
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Fig. 5.12. Ring oscillator which uses only one
capacitor which is charged and discharged
through the inverters

e

4007

R2 R2
1000 100kN
R
™Mn
Vs Vss 7 Vss A

S 2
Y- —

C
2- M0 1000pF

out

R‘lj R1
100k 100N
Bk (]

Fig. 5.14. Low-power astable with current limiting
resistors R1 and R2. These can be any value up to
about 470kQ. With the values given the frequency
is about 450kHz z

STABLE OSCILLATORS

For more critical applications, stable oscillators
can be made by connecting a crystal or L-C net-
work as a feedback network across an inverter. A
crystal oscillator circuit is shown in Fig. 5.10, and
crystals resonating at up to several megahertz can
be accommodated by altering the values of the two
capacitors. Fig. 5.11 shows an L-C oscillator, the
frequency being stable to within about 0-001 per
cent for a 2V change in the supply voltage.

The ring oscillator of Fig. 5.12 uses only one
external capacitor which is charged and discharged
through the Mosrets of the inverters. It will oscil-
late at between IkHz and 10MHz for values of C
from 1uF to IpF.

The Schmitt trigger will operate as an oscillator
giving a range of 1Hz to 1MHz with suitable values
of R and C (Fig. 5.13). Six discrete oscillators can
be built with one 40106 package.

LOW POWER

Where power consumption is critical, as in battery-
powered circuits, it may be worth modifying these
simple oscillator circuits given in the previous part
in order to conserve a few milliwatts.

Practical Electronics May 1976
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Fig. 5.13. Schmitt used as an oscillator
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Fig.5.15. Low-power crystal oscillator. i-'requencies
of up to 10MHz are possible with a supply of 15V

The quiescent current drawn by a gate is negli-
gible; of the order of nanoamps. The major part of
the dissipation of a cMos oscillator occurs during the
transition between -states, due to the charging and
discharging of circuit capacitances, and therefore
increases with frequency. This dissipation can be
reduced at the expense of decreased output drive
capability by the addition of resistors between the
source and Vg, and the drain and Vpp of the
MOSFET pair, thus decreasing the current that flows
during conduction. The 4007 dual complementary
pair plus inverter provides access to the individual
MOSFETs and so can be used in such circuits.

Fig. 5.14 shows a low-power oscillator constructed
from a 4007 package, with a frequency of about
1/2-2RC. The power consumption at 10 volts falls
from about 5SmW with Rl and R2 shorted as in
the simple oscillator circuit, to about 200uW with R1

= R2 = 100k{). Due to the increased output impe-

dance the oscillator is very sensitive to loading, and
so an inverter is added as an output stage.

The crystal oscillator of Fig. 5.15 requires only
about 30uW with a supply of 5 volts, and the pre-
sence of R1 and R2 has the added effect of stabi-
lising the frequency against variations in supply
voltage.

continued on page 408

389
|




-

o 4

HE measurement of capacitance has always been
more difficult than the measurement of resistance,
voltage, etc.

The traditional method of performing the opera-
tion is with some form of impedance bridge, but this
can involve a lengthy ritual of balancing and adjust-
ment to obtain a final reliable reading.

The circuit. to be described will allow instant
measurement of capacitance from less than 1pF to
greater than 10uF, displaying the result on an
ordinary multimeter.

THEORY OF OPERATION

The add-on capacitance unit uses simple, conven-
tional techniques and relatively few components.
Referring to the block diagram (Fig. 1) it will be
seen that there are three basic sections: an oscillator,
a virtual earth amplifier, and a precision rectifier
arrangement whose output feeds a voltmeter (a
multimeter set to a range whose f.s.d. lies between
1-3V). .

lo

PRECISION
HALFWWVE
RECTIFIER

MULTIMETER
SET TO LOW
(1-3v} RANGE

Fig. 1. Block diagram of the Add-on capacitance unit
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If we assume the sinewave oscillator is set to a
frequency f,, its output voltage is ¥, and the un-
known capacitance value is C, then simple theory
yields the current flowing into the virtual earth as
being:

i=Y_ Vo
Z 1/2afC

This current is directly proportional to the admit-
tance (the reciprocal of impedance) of the capacitor
which, in turn, is proportional to the value of the
capacitance and the frequency.

VIRTUAL EARTH

Since the current cannot flow into the inverting
input of the operational amplifier, an equal and
opposite current from the output will flow via the
feedback resistor R, such that the two cancel out at
the inverting input providing the so-called *virtual
earth”.

The voltage appearing at the output of the op. amp.
will thus be i X R,. However, since i itself is pro-
portional to capacitance and frequency (of the
oscillator) and the output of the virtual earth ampli-
fier is proportional to i, it follows that this output
voltage will also be proportional to the feedback
resistor R, as well as the capacitance and frequency.

In practice R, and the frequency f, are switched
to allow a very wide range of capacitors to be
measured (less than IpF to well over 10uF) with
good accuracy (dependent on the quality of the
meter and components, but can be as good as 1-2
per cent).

The output from the virtual earth amplifier is then
rectified with a precision rectifier and presented to
the voltmeter (multimeter) for display. The precision
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Fig. 2. Full circuit diagram

rectifier merely uses a further op. amp. to overcome
diode forward voltage drops and thus obtain accurate
rectification down to low output levels.

The circuit diagram is shown in Fig. 2.

INTEGRATION

The output from the unit consists of half sine-
waves, and it is left to the meter to integrate these
and provide a continuous reading. No problems
were encountered with the larger type of meters
(AVOs, etc.), but with smaller ones needle “judder”
may cause annoyance. If this arises the effect can be
alleviated with the simple addition of two extra
components.

If a 100uF capacitor is connected across the output
of the unit via a 3300 resistor and the meter output
is taken across the capacitor, the integration process
is greatly improved and the judder cut down con-
siderably. The addition of these components increases
the meter reading a certain amount and therefore
the gain of the rectifier stage must be reduced to
maintain accurate calibration.

COMPONENTS

The only components that are required to be of
any appreciable accuracy or stability are the range
resistors R8 to R11. If possible these should be 1 per
cent types, otherwise 5 per cent types can be used

if they are ‘“hand-picked” with an accurate ohm-
meter.
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The integrated circuits are all 741s. Although it
was initially suspected that bandwidth/slew rate
limitations would prohibit their use this was not
found to be the case in practice, and high accuracy
was maintained throughout all ranges. This obviously
keeps the price down and maintains appeal to the
economy-minded constructor.

Resistors mounted on the Veroboard have to be
small if they are to be mounted horizontally. There
is no reason why slightly larger resistors should not
be used provided they are end-mounted.
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STABILISATION -

The thermistor specified is the popular R53 type.
When used in Wien bridge oscillators of conven-
tional design these have the property of stabilising
the output at a little less than 1V r.m.s. This was
found to be rather low for this application and hence
a potential divider has been inserted between the
output of the 741 and the thermistor.

This causes the thermistor to think that the output
level is lower than it is and the circuit stabilises at
an output level of around 2V r.m.s. as opposed to the
original 700-800mV.

One of the unfortunate side effects of using some
types of thermistors as amplitude stabilising elements
is the time required for the output to stabilise after
range switching. This-is particularly so in this case
where a large frequency change is performed. If it is
felt that the settling time is too long (it in fact

TO RS ON Sib

then be checked to be at approximately at earth
potential (this is a good test as it is a quick method
of checking all is well throughout the complete
circuit). Solder bridging, missing Vero breaks and
components not properly soldered in are the sort of
faults usually found to be at the root of any problems
encountered.

The oscillator section should begin to oscillate
within a few seconds of switching on; checking and
re-checking once again being necessary if no output
is obtained.

Calibration should commence with the rectifier gain
potentiometer VR3 being set to minimum gain
(slider nearest to D2 cathode). The two operating
frequencies 20Hz and 20kHz should then be set as
accurately as possible with a scope. If one is not
available then VRI and VR2 should be adjusted to
their mid-positions.

TO C3 ON S1b

TO B2 —VE VIA Sid

TO WIPER S2

amounts to about 3 or 4 seconds) an alternative
f.e.t. stabilised arrangement can be substituted (see
“Modifications”).

‘CONSTRUCTION

A certain amount of dexterity is required in the
construction of the Veroboard as space is very much
at a premium. If the specified components are used
no great problems should be encountered, and the
unit can easily be built on the free board provided.

Construction should commence by cutting the
breaks on the Veroboard with either a proper Vero
spot-face cutter or a drill of correct size. Compo-
nents should then be soldered in with care to avoid
bridging of parallel tracks. Wire links can be made
from stripping ordinary single cored connecting wire
or using greater than 22 s.w.g. tinhed copper wire
from other sources.

Cl1, R1, C2, R2 and R5-9 are mounted on their
respective switches to lessen the number of compo-
nents on the Veroboard. Obviously, if a larger piece
of board is available they can be mounted adjacent
to the other components.

CALIBRATION AND TESTING

Firstly, it is worthwhile mentioning that initial
setting up and testing of the device is made easter
by having an oscilloscope at hand. .

As a precautionary measure the current supplied
to the unit should be measured when the unit is first
tested. This should be in the region of 5-10mA using
9V supplies. The outputs of the 741s (pin 6) should
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Fig. 3. Component layout and board-cutting details

COMPONENTS . . .

Resistors
R1 6-8kQ R9 1kQ 1%
R2 18k R10 10kQ 19
R3 22002 R11 100kQ 1%

R4 RAS53 bead type thermistor (R.S. Com-
ponents—access via Doram)

R5 10kQ R12 100kQ2

R6 390Q R13 10kQ

R7  100Q *R14 3300 (2702 —1kQ, see text)

R8 100Q 1% *R15 100kQ

All resistors W 5% unless otherwise specified

Capacitors
C1,3 1nF plastic or ceramic
C2, 4 0-47uF plastic or ceramic (pref. type C280)
Cs5 2-2uF tantalum 10V

*C6 2-2uF elect. 10V

Al
Potentiometers
VR1-3 10k min. vertical

Semiconductors

D1-3 1N4148
*D4 1N4148
*TR1  2N3819

IC1-3 741

Miscellaneous
R.S. Components ‘midget” wafer switches,
3-pole 4-way, and 4-pole 3-way. Case: Vero
plastic box 120 X 65 x 40mm code no. 65-2518.
Knobs and hardware, crocodile clips, two PP3
batteries

* Components marked with an asterisk required for
optional modification only—see text
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Internal layout of the add-on unit. The batteries are held in place with an aluminium bracket and a
30mm CSK 6BA boit. There is enough room either side of the free board to allow it to be held in place

with the 6BA bolt/nut arrangement as shown

™R 2700 - 1k
2N3818

NL1L8

Fig. 4. Alternative f.e.t. stabilising network around
oscillator section

PRECISION CAPACITORS

At some stage in the calibration procedure it is
necessary to refer to either one, or (preferably), a
range of accurate capacitors. These can often be
found on ex-equipment circuit boards which are
generally on sale at many electronics stores. An ideal
range would contain such values as 10pF, 100pF,
InF, 1uF, 10uF, all within 20 per cent tolerance.
Obviously it may prove difficult for some construc-
tors to obtain such capacitors, in which case less
accurate ones will have to be resorted to. The majo-
rity of the above mentioned capacitors are in fact
used for checking and it is possible to calibrate the
capacitance unit successfully with only one 10,000pF,
exploiting the fact that two ranges overlap (10,000pF
and 10nF). It may therefore be considered worth-
while to invest in one precision 10,000pF capacitor
and use standard types for spot checks throughout
the other ranges.

Set the nF/pF switch to nF and check that the
oscillator output dis about I5-2V r.m.s. Set the
multiplier switch to X 10. Connect the 10,000pF
capacitor to the test leads and the “meter output” to
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an appropriately adjusted multimeter (a low voltage
d.c. range with an f.s.d. between 1 and 3V). The
capacitance unit is designed to give 1V output for
“full-scale” reading on éach range; hence, if a 1V
range is available this would do best.

The rectifier gain control should now be increased
with VR3, and if all is well it should be possible to
adjust the output level such that the meter is reading
1V. The nF/pF switch should now be set to the pF
position and the multiplier switch to 10,000 (corre-
sponding to 10,000pF f.s.d.). The meter should read
in the region of 1V and any discrepancy adjusted out
with the 20kHz trimmer VRI.

If this cannot be done, and no scope was initially
available to set the two operating frequencies reason-
ably accurately, VR1 should be adjusted to give as
near 1V output as possible and VR3 then used to
set it exactly. In doing this the nF range will be
misaligned, and therefore, with the 10,000pF capaci-
tor still connected, and the range and multiplier
switches once again set to read 10nF, VR2 should be
used to adjust the output to read 1V once more.
It is a question of juggling with the three calibration
potentiometers (VR1-3) as outlined above until the
unit is satisfactorily calibrated, although it is worth
stressing that an oscilloscope can save quite a lot of
time in this process.

MODIFICATIONS

Earlier it was mentiorled that the response time of
the thermistor was rather long and that it could be
reduced by inserting an f.e.t. stabilising arrangement
in place of it. The modified section is shown in
Fig. 4. The output of the oscillator is rectified and
then used to bias the gate of an n-channel f.e.t.
If the output level reduces the f.e.t. is turned on
which increases the gain of the amplifier and stabi-
lises the level. In practice the value of the feedback
resistor R14 is a little critical; if it is too large the
output level will not be held stable, and if too small,
no output will result. A value of between 270() and

. 1kQ2 was found fo be suitabie. *
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SOME time ago we were asked to design and con-
struct an inexpensive unit to enable a blind
man to steer a yacht on a straight course. The
design, which is a direct result of that request, is
fully described in this article.

In addition to being of immense help to blind
sailors, the design will also assist those sailors who
use wind vane steering, as it can provide an off
course alarm, and also power boat enthusiasts, as it
can be used to steer a straight course without the
need to look away from the water ahead. It could
also prove very useful on a long passage where a
compass course must be sailed, particularly at night,
* as it allows the use of ears rather than eyes, which
can become tired.

The audible output from the unit is provided
through a crystal earpiece and can be a high fre-
quency, no output or a low frequency. The no out-
put indicates that the yacht is on course and the
high or low frequency that the yacht has gone off
course in one direction or the other. The width of
the no output (or dead) band can be varied from
about 5 degrees (2-5 degrees off course on either
side) up to about 50 degrees (25 degrees off course
either side) this is to suit the conditions and the
response of ithe boat/helmsman and is adjusted by
the helmsman with a sensitivity control.

In use the boat is put on course, the compass is
revolved until the unit gives no output at maximum
sensitivity and the helmsman then steers to keep no
output, adjusting the volume and sensitivity to suit
himself. When used as an on off course alarm a
relay switches on a loud alarm to indicate that the
boat has gone off course by more than the amount
previously set.
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CIRCUIT OPERATION

Two Hall effect probes are mounted on a suitable
compass to detect the position of the magnet inside
that compass. The Hall effect probes (Hl1 and H2)
are fed with a constant voltage by TRI1 (Fig. 1),
the voltage being derived from the forward voltage
drop of D1 and D2 in series (about 1-4V). The out-
put from each probe is fed to an input of the 741 op.
amp. ICl, one to the inverting input and one to
the non-inverting input. Provided both inputs are
at the same level the output at pin 6 will be zero
(comparator arrangement) this can be corrected by
adjustment of the offset control VR1.

If the pole of the compass magnet is between the
two probes the output from them will be similar.
If the pole moves towards one probe the output
from that probe will increase (see section on Hall
eftect later) and from the other decrease—this will
cause the output of ICl at pin 6 to rise or fall at
a rate dependent on the setting of the sensitivity con-
trol VR2 (this provides a variable degree of negative
feedback to ICI).

The output from pin 6 is fed directly to the bases
of TR2 and TR3 which act simply as switches to
prevent the relays from loading the output of ICI.
If the output goes high, TR2 is turned on, thus con-
necting the two relays across the OV and +9V lines.
Relay RLA will be turned on, thus connecting the
supply to the unijunction oscillator formed by TR4
and its associated components and producing an
audible output in the crystal earpiece connected to
SK1. Relay RLB will not turn on due to the pre-
sence of D3. .

If however the output at pin 6 goes low TR3 will
be turned on thus operating RLA and RLB, this
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The complete Audio Compass also showing the
audible warning device used as the off course alarm

not only connects the oscillator but also shorts out'
R35, thus greatly increasing the frequency of the
oscillator and hence of the output at SKI1. The
audible note thus indicates towards which probe
the compass magnetic pole has moved.

The sockets SK2 and SK3 across RLA1 may
be used to trigger an audible alarm, powered by
the yacht's or other supply, to give an audible off
course alarm. This facility can be set to trigger
from about 2-5 degrees off, to about 25 degrees off
by means of VR2 but does not indicate .which way
off course the yacht has gone (more about this later),
and when in operation prevents the use of the nor-
mal audible output. The facility is added for those
who use some form of wind vane self steering. It
will provide an audible alarm if the yacht has been
steered off its original course by the preset amount.
The alarm recommended is the RS type audible
warning device 12V or 24V, as required.

COMPONENT NOTES

One or two further points concerning the circuit
operation should be made clear before we proceed,
these concern the components used and their siting
in the unit. It was found necessary to provide a
stabilised supply for the two probes as their output
varies considerably with the current flowing through
them. The simple supply formed by TR1, R1, Dl
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Fig. 1. The complete circuit diagram of the Audio Compass
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DIRECTION OF
C

A
(3

Fig. 2. Generation of Hall
voltage

Fig. 3a. Electron flow in a
conductor or semiconductor

DIRECTION OF
MAGNETIC
FIELD A

Fig. 3b. Distorted electron
flow caused by the magnetic
field indicated

and D2 was found to be perfectly adequate, pro-
vided internal cells are used and the unit is not
connected to the boats supply. The components
forming this stabiliser are sited as near the two
probes as possible in order to negate any lead
resistance which may prove troublesome.

The values of resistors R2 and R3 set the limits
to the sensitivity of the unit and those shown were
found to be most suitable. Reduction of R3 will
decrease the minimum dead band, but if this is taken
too far the unit will be difficult to set up and it
would become impossible to keep within the dead
band when in use. ,

Similarly, reduction of R2 will increase the dead
band, but if this is taken too far, the limits of the
sensing probes will be reached and either no output
will result or only one note may sound. Experimen-
tation with these values, either up or down, will not
harm the unit and some constructors may find it
helpful to do this. It is not recommended that preset
resistors are permanently employed as their value
could easily be altered with a knock.

It should be fairly obvious from the circuit
description above that relay RLB must operate at
the same instant or preferably before RLA. If this
is not the case the output will always start at a
low frequency and then go high if the voltage at
TR2/TR3 emitters goes low.

To prevent this, the working voltage of both
relays must be checked and that which operates at
the lowest voltage used for RLB; the operating volt-
age will probably be around 3V. For this same
reason a germanium diode must be used for D3
since the voltage drop across this will only be about
0-2V, instead of 0:7V for a silicon diode.

The two diodes used in the stabiliser circuit must
be silicon diodes and are used to provide a “Zener”
voltage of about 1-4V.

HALL EFFECT

The Hall Effect was discovered by E. H. Hall
about 90 years ago and the principle involved
accounts for the deflection of cathode ray beams
in magnetically deflected tubes, so it has been em-
ployed for some considerable time, although many
readers may not be aware of it.

Basically the effect causes a voltage (the Hall
voltage) to be set up in a conductor or semiconductor
in the presence of a magnetic field when an excita-
tion current flows through the conductor or semi-
conductor. The effect is illustrated by Fig. 2. The
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current /, is the excitation current flowing in the
material which is in the presence of a magnetic field
3 this causes the Hall voltage V', to be set up.

The Hall voltage is actually caused by the effect
of the field on the electrons flowing in the conduc-
tor. The electron flow is illustrated in Fig. 3a and
the distorted flow caused by a magnetic field in Fig.
3b

The electrons tend to build up along the edge
of the conductor and, since they are negatively
charged give rise to the Hall voltage as indicated.
The maximum Hall voltage is limited because the
abundance of negatively charged electrons tends to
repel further electronis (like charges repel), hence a
state of equilibrium is reached when the magnetic
force equals the repulsion of further electrons. This
state is reached in much less than a microsecond and
the Hall voltage will therefore quickly follow any
variations in magnetic field. If the excitation cur-
rent is varied, a greater number of electrons are
introduced and hence V), increases.

It is thus easy to see why V), is directly propor-
tional to both /, and f3.

PRACTICAL CONSIDERATION

In the application described the Hall voltage is'

minute since the field around the compass magnet
is also very small. In addition to this an offset volt-
age is set up in the device which causes a continuous
voltage of about 1-5V per ampere (excitation cur-
rent) to appear in addition to the Hall voltage. This
offset voltage can be greatly reduced by the design
and material of the probe—of the order of 2mV
or less per ampere—but such probes are expensive
(about £30 each—as opposed to about £1 each for
those used).

The effect of the offset voltage is taken care of in
the circuit of Fig. 1 by using the 741 a comparator
so that it only senses the difference in the input volt-
age and not its level. Since two similar probes
are used the offset voltage on each will be similar
and any slight variations can be cancelled by the
offset control VRI1 (a multiturn preset) which varies
the bias on the two input circuits of IC1.

We have shown that variations in the excitation
current will provide variations in the Hall voltage.
To provide stability both probes are fed by the
stabiliser. Although this does not hold the current
through each probe constant it has been found to
be perfectly adequate since the probes are similar
and therefore have a similar resistance/temperature
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characteristic. They are also mounted relatively
close to each other.

The current through each probe has been set to
about 15mA to provide enough sensitivity, con-
sistent with reasonable battery life when using a
PP9 battery. This current could, if required, be
increased—by increasing the Zener voltage set by
D1-D2—up to a maximum of 75mA for each device.
If this maximum is approached, steps must be taken
to ensure that no one probe is exceeding that current.

HOUSING

The construction of the unit has been kept as
simple and straightforward as possible. It was
decided that to be of use to the blind yachtsman it

COMPONENTS . . .

Resistors

R1 22kQ R4 22kQ2
R2 150kQ2 R5 120kQ2
R3 56kQ R6 1kQ
All £10% +W carbon

Capacitor

C1 0-039uF

Potentiometers
VR1 10k multiturn preset
VR2 100k lin. carbon
VR3 22k log carbon

Semiconductors
H1, H2 SBV 566 Hall effect probes (2 off—Electro-
value)
D1, 2 any small silicon diodes (2 off)
D3 any small germanium diode
TR1,2 2N2926
TR3 2N 3702
TR4 TI1S43
IC1 741 op amp

Miscellaneous
RLA1, 2 6-9V d.c. 700 coil reed relay (348-970
Doram 2 off)

SK1 Line jack socket and plug (PL1) to suit X1

SK2, 3 Plastic encapsulated banana sockets and

plugs (PL2, 3) to suit (2 off each)

S1 D.p.d.t. switch with thread to match dolly

covi:r—see miscellaneous

B1 PP9 9V battery and clips

B2 PP3 9V battery and clips

X1 Crystal earpiece with plug and lead at least

1 metre long.

WD1 Audible warning device 12V or 24V as
required (Doram). Only required for off course
alarm function.

Cases 188 X 110 x 60mm and 100 X 50 X 25mm
Vero or Bocon (West Hyde Developments)
plastic boxes with interlocking lid; cable gland
ENCGQ (West Hyde Developments); plastic
dolly cover for S1 (WS234 Home Radio Com-
ponents); knobs pointer (2 offt—see text);
Veroboard 0-1in matrix approx. 100 X 100mm;
connecting wire; 4B.A, fixings; 4 way cable at
least 2 metres (see text); three suction pads, two
terry clips for 25mm diameter tube (stern

pulpit).

Compass
Sestrel Junior dingy compass with gimballed
mount (see text).
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One way of mounting the compass unit on the rail.
It could also be inverted so that the compass is more
easily accessable

would not only need to be portable but also easily
able to be fixed and used on any yacht, as few
blind people own their own boats.

It is necessary to mount the compass where it
can be adjusted to set the course and where it is
free from knocks. To this end the compass unit has
been equipped with two Terry clips so that it can be
fitted to the stern pulpit of most yachts.

Similarly, the control unit which measures about
190 X 110 X 65mm is fitted with Tubber suction
pads so that it can be attached to any smooth fiat
surface near the helmsman. The two units are
linked by a single four-way lead. This lead must be
long enough to cover most situations (about 2
metres).

The control unit carries the batteries and has an
output for the earpiece as well as sockets for an
audible alarm, Both boxes carrying circuitry should
be fairly splash proof and all metal work must be
able to stand up to salt water type environment.

The control box of the Audio Compass, this is fitted
with three suction pads for mounting purposes
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Obviously if the unit is to be used only on one
craft or if it is to be used only as an off course
alarm, it could be permanently fixed and in the latter
case could be completely housed below deck. The off
course alarm only application allows certain sections
of the circuitry to be omitted, more about this
later, however, since the cost of these sections is
relatively low we would advise the constructor to
build the complete unit so that the audio compass
can be used should the need arise. This also means
that the owner would be able to offer a blind crew
a useful position and, from the author’s own cx-
perience, this could prove to be valuable and interest-
ing for both parties.

CONSTRUCTION

Construction of the two units is shown in Figs. 4
and §. There are no special precautions other than
saying it is probably safer to use a holder for ICI.
This is useful when changing i.c.s as we have found
that there are a number of duff ones about. It is also
necessary to take the usual precautions when solder-
ing D3, since this is a germanium device and thus
casily damaged by excess heat.

The output socket for the crystal earpicce is
mounted on a 300mm length of twin-cable which
passes out of the case through the cable gland. This
adds extra length to the lead and allows the box to
remain sealed (it is difficult to get a sealed jack
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socket). The socket can be a “line” type or can be
mounted in any suitable small container and may be
easily changed if it becomes badly corroded.

The fitting and wiring of the two probes is shown
in Fig. 6. These probes are very small and must be
handied and soldered with great care in order not
to damage the leads. They do not seem to be par-
ticularly heat sensitive but excess heat should be
avoided. The probes are eventually covered with
Araldite to protect them and fitted—square marked
side inwards—against the plastic ring which is fitted
over the compass, in line vertically with the magnet.

Construction of the compass unit is shown in Fig.
6. The materials used should be plastic or brass as

indicated, because these are non magnetic and cor-
rosion resistant. The revolving ring is made of
Contiboard white iron-on edging which is used glue
side inwards with the ends overlapped and “ironed”
together to form a ring.

INITIAL TESTING

Before testing the unit the supply current on the
positive line should be checked to ensure the probes
are not consuming too much current. Supply current
should be about 30 to 50mA (depending on the out-
put of IC1) and definitely not more than 60mA. If
all is in order the unit can be tested for correct
operation.

COMPASS UNIT

Fig. 5. Layout and wiring of the compass unit. The lead outlets can be

sealed with silicon compound

H1 H2
Q 00 [o]
o o L) 13
o ® [c{Qp {
a| O C dm| O

1 '
25-30mm

Fig. 6. Fitting and wiring of the two Hall
effect probes. Basic arrangement of the
compass unit is also shown, the wires
to the probes should be extra-flexible to
allow the compass to swing freely

EXTRA-FLEXIBLE
CONNECTING WIRES

ARALDITE

COVERED PROBES
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The Black Watch kit
£14.95!

he Black Watch by Sinclair is unique.

Controlled by a quartz crystal, and
powered by two hearing aid
batteries, it uses bright red LEDs to
show hours and minutes, and
minutes and seconds. And it's
styled in the cool prestige Sinclair
fashion: no knobs, no buttons,

no flash.

The Black Watch kit is unigue, too.

* Practical-easily built by
anyonein an evening's
straightforward assembly.

* Complete-right down to
strap and batteries.

* Guaranteed. A correctly- |
assembled watchis
guaranteed forayear. It
works as soon as you putthe
batteriesin. On a built watch It's rational - Sinclair have

we guaranteeanaccuracy %3 C"g?nucgd thte ?gpua;taftgu .
within a second a day-but Ly |/ COMponentsto] r-a
building it yourselfyg'u maybe & —__ it's simple: anybody who can
able to adjust the trimmer to use a solderingiron can assemble

. . aBlack Watch without difficulty.
achieve an accuracy withina From opening the kit to wearing the
second a week.

" watchis a couple of hours’ work.
Touchand tell

Press here for hours and minutes... here for minutes and seconds. Batteries easily replaced at home.

|

I

i /

15 31
-

I

The specialist features of the Black Watch

Smooth, chunky, matt-black case, Large, bright, red display-easily read  Runs on two hearing-aid batteries
with black strap. (Black stainless- atnight. Touch-and-see case- (supplied). Easily re-set using special
steel bracelet available as extra— no unprofessional buttons. button-no expensive jeweller’s

see order form.) service.
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The Black Watch-using the unique
Sinclair-designed state-of-the-art IC.

The chip...

The heart of the Black Watchis a
unique IC designed by Sinclair and
custom-built for them using
state-of-the-arttechnology -
integrated injection Ipgic.

This chip of silicon measures only
3mm x 3mm and contains over
2000 transistors. The circuitincludes

a)reference oscillator

b) divider chain

c) decoder circuits

d) display inhibit circuits
e) display driving circuits.

The chipis totally designed and
manufactured in the UK, andis
the first design to incorporate

all circuitry for a digital
watch on a single chip.

Complete kit

£14.95!

The kit contains
. printed circuitboard

. unique Sinclair-designed IC
.encapsulated quartz crystal
trimmer
capacitor
LED display

...and how it works

A crystal-controlled reference is used
to drive a chain of 15 binary dividers
which reduce the frequency from
32,768 Hz to 1Hz. Thisaccurate
signalis then.counted into units of
seconds, minutes, and hours, and on
request the stored information is
processed by the decoders and
display drivers to feed the four
7-segment LED displays. When the
display is notin operation, special
power-saving circuits on the chip
reduce current consumptionto only
afew microamps.

2-part case with window in
position
batteries

. battery-clip
. black strap (black stainless-
steel bracelet optional extra-
see order form)
11. fullinstructions for building
and use.

Allthe tools you need are afine
soldering iron and a pair of cutters.
If you've any queries or problems in
bwlding, ring or write to Sinclair
service department for help.

LED display

Trimmer

Quartz crystal

2000-transistor silicon integrated circuit

no-risks, money-back

offer today!

The Sinclair Black Watch is fully
guaranteed. Return your kit in original
condition within 10 days and we'll
refund your money without question.
All parts are tested and checked
before despatch-and correctly-
assembled watches are guaranteed

for one year. Simply fill in the FREEPOST

order form and post it-today!
Price in kit form: £14.95 (inc. black
strap, VAT, p & p).

Price in built form: £24.95 (inc. black

strap, VAT, p&p).

— (g — ||

Sinclair Radionics Ltd,

London Road, St Ives,
Huntingdon, Cambs., PE17 4HJ.
Tel: St lves (0480) 64646.

Reg.no: 699483 England, VAT Reg.no: 2138170 88.

o: Sinclair Radionics Ltd, FREEPOST, St lves, Huntingdon, Cambs., PE17 4BR.

I Please send me Total£

.. (aty) Sinclair Black Watch
kit(s) at £14.95 (inc. black
strap, VAT, p&p).

. (gty) Sinclair Black Watch(es)
built at £24.95 (inc. black
strap, VAT, p&p).

.. (gty)black stainless-steel o
bracelet(s)at £2.00
(inc. VAT, p&p).

*lenclose chequefor£.......... R
made outto Sinclair Radionics Ltd
andcrossed.

* Please debit my *Barclaycard/Access/
American Express account number

Name (please print)

Address

Signature PE/S

FREEPOST-no stamp required. *Delete as required
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Internal view of the control box showing general
layout. Foam rubber can be used to hold the
batteries in place

To do this switch on and. with the sensitivity
control turned fully up and the probes away from
the compass, adjust the offset control VRI
until  no output results or until the output
frequency is just on the point of changing. Next
introduce @ metal screwdriver between the two
probes and move it between the probes. The magne-
tism usually contained in the screwdriver should
be enough to cause the two output signals to be
produced, depending on which probe is approached.

If the unit does not function correctly the output
of the i.c. can be checked, it should vary from +7
to —7 volts with variation of magnetic field at the
probes. Once this 1s established a similar voltage
should appeuar at the emitters of TR2 and TR3 and
this should cause RLA and RLB to operate. Check
this by meusuring the resistance across RLA| and
RLBI. 11 all is well but no output results the fault
must be in the unijunction oscillator, check the wir-
ing and test for faulty components.

Voltages on ICI pins 2 and 3—the Hall voltage

Construction of the compass unit. Use of a connecting
block allows the two units to be separated

plus offset—should be about 03V and it may be
possible to see slight variation of this on a high
impedance voltmeter (20.000/V plus) if one pole
of a magnet is brought close to the relevant probe.

ALARM ONLY

Should it be decided to construct only uan off
course alarm the unijunction oscillator, relay RLB
and D3 may be omitted. The contacts of RLAI
then go only to SK2 and SK3 und are wired to the
alarm and external supply as shown in Fig. |.

The omission of these parts will save very little
current and make little difference to the duration of
the battery supply. With the above omissions the
alurm will sound whichever way ofl course the craft
hus gone and thus no indication of direction is pro-
vided. 1f direction indication is deemed necessary
{or the alarm function, two different alarms should
be employed e.g. thut specified and a bell. The
second alurm being wired to RLBI—which, together
with D3 must be retained—in the saume way as indi-
cated for WDI1 and RLAIL. In addition to this a
second germanium diode must be inserted in series
with RLA, in the opposite polarity to D3. Thus
when the output voltage of TR2/3 goes positive RLA
will operate and when negative RLB will operate.

If as suggested earlier, the complete unit is con-
structed although only to be used as an alarm,
the output carpiece can be left disconnected while in
use—this will not affect operation of the unit or do
any harm.

FINAL ASSEMBLY

The compass is gimballed in one direction only to
tuke care of the heel of the craft, the floating card
and magnet can move to overcome any pitching.
The probes must be covered in Araldite and tfixed
to the ring on the compass housing in line with the
magnet. A course setting line can be drawn between
the probes.

It has been found that Araldite will not produce
a good bond on the plastic ring and this is all to the
good as it means that the probes and their Araldite
covering may be prised oft if necessary.

The possibility of using compasses other than that
specified can be investigated simply by aflixing the
probes in the most suitable position (as near to, and
on the same plane as the magnet) with insulation
tape and trying the unit. The compass should be
of good enough quulity to function correctly with-
out violent swings when in use.

Once in place the probes and their wiring can be
protected by a couple of layers of plastic insulation
tape. It must be noted that the ring should not be
continually rotated on one direction as this will
eventually break the leads. If this is thought to be
a problem a stop should be fitted to the rotating
section to prevent it going past 360 degrees.

When complete the unit can be set up by arrang-
ing the compass so that the north pole lines up with
the line between the probes. Preset VRI should
then be adjusted with VR2 at maximum sensitivity,
until no output results or the frequency just changes.
The unit is then ready for use.

The complete unit is intended to be reasonably
water resistant and to this end a cable gland is used
where the wires enter the main case. Also a flexible
plastic dolly cover is used to protect S| from the
influx of water.

Practical Electronics  May 1976



i

Another method of mounting the compass unit. It
should be remembered that the gimbal takes care of
yacht heel

The simplest method of sealing the two poten-
tiometers is to employ knobs with a fairly large
diameter and flat underside. Two cut-down babies’
teats are then glued to the case so that when the
knobs are fitted they push down on the rubber ring
forming a reasonable seal. The teats can be easily
and cheaply replaced when worn.

The cable entries to the compass unit can be
sealed with silicon bath sealing compound and this
could also be used around the joint on the smaller
case once final testing is complete. The larger case
must be easily taken apart to {facilitate battery
charging.

IN USE

Due to the design of the unit similar output
notes and dead band are produced with respect to
both the north and south poles of the compass.
This is not a problem once the boat is on course
but should none the less be noted.

The off course signal will continue to sound,
should a correction not be made, until the craft has
passed through 180 degrees. Because of this action
it is always best to set the probes to sense one pole,

g

A happy man. The Audio Compass
allows Jeff Bull, who is totally
blind, to take full control of the
helm without any directional
assistance from other crew
members
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say north, as this then provides a standard output
with variation in course, e.g. if going off course in
an easterly direction a high note would sound if in
a westerly direction a low note. Should the other
pole be sensed, these notes would reverse.

Due to the fact that the compass specified can-
not be corrected and that its environment will
change, it should not be used as an accurate course
indicator. It is better to put the craft on the correct
heading and set the audible compass (at maximum
sensitivity) to suit. It is possible to make up a
normal deviation chart for the compass, if it is
mounted in a fixed position, to enable accurate set-
ting should this be required.

The prototype compass has been successfully
tested in various yachts and it has been found that
in most sea conditions the movement of the craft
gives rise to bleeps from the unit before a con-
tinuous note sounds, these bleeps gradually increas-
ing in length as the craft goes off course untl a
continuous note sounds. This provides a good indi-
cation of the rate of change of heading, of how
far off course one has gone, and therefore of the
amount of correction required. This also provides
good indication when coming back on course, since
the reverse then happens with the bleeps getting
shorter until silence prevails.

A similar output will result when an off course
alarm is employed—if the first few bleeps do not
arouse the crew the continuous note soon would.

COST

The complete unit can be constructed for
approximately £20, about half of this being the cost
of the compass specified. The audible alarm, if
required, will add approximately £1-50 to the over-
all cost. Please note that the above prices are only
estimates and do not include V.A.T.
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V-F-V BREAKTHROUGH

There has been available for a
number of years, an extremely useful
and versatile class of circuit modules
known as Vto F's or F to V's, to those
professional .engineers fortunate
enough to be able to justify their
expense. Yes, you guessed it, the
reason why V to F's and F to V's
have not been seen in these pages
before is because they have been
much too expensive for amateur use.
| am very pleased to report that this
situation has now changed with the
introduction by Teknis Electronics of
a monolithic V-F-V which knocks
spots off the expensive hand-made
modules on the grounds of cost, size
and performance!

The abbreviation V to F stands for
‘‘voltage-to-frequency” and F to V
stands for ''frequency to voltage"
and the new device from Teknis, the
AB400, will do both, unlike some of its
more expensive predecessors which
were often just single-function
devices.

The usefulness of a device which
can convert a d.c. input voltage into
a directly related output frequency
of between 0 and 100kHz, and vice
versa, is really quite mind boggling.
Fancy turning your frequency counter
into a digital voltmeter with 0-05 per
cent linearity and 5 digit resolution?
Just hook up an A8400 as a V to F
and feed the output into your counter
and you've done it—just like that . ..

Or, do you want to record slowly
changing d.c. signals on a tape
recorder with simple replay? Use an
AB8400 connected as a V to F to turn
those d.c. signals into audio tones,
then replay them later through an
AB8400 connected as an F to V—it's
that easy. The possible applications
go on and on, and are limited only
by your imagination, the availability
of a cheap monolithic device brings
to amateurs the advantages enjoyed
by instrumentation engineers for
years.

.The AB400 does cost rather more
than a 741, in fact about £12 in small
quantities, but this is about a third of
the cost of its nearest rival, and a
bargain in my book!

PSEUDO-SINE

Consumer Microcircuits Ltd. are a
British firm who make a very usetul
range of m.o.s. integrated circuits
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intended for use in audio-tone sig- -

nalling and control system applica-
tions. Their range already includes
tone transceivers, frequency sensi-
tive switches and tone triggered
timers, and has recently been ex-
tended with a fascinating little device
known as the FX205 sinewave
oscillator. As expected the FX205
is as unique as the other circuits in
the Consumer Microcircuits range,
and could well be useful for use in a
wide range of amateur projects, from
radio control systems to intercoms,

The FX205 generates a stable audio
tone of between 25Hz and 5kHz
using only a single external resistor
and capacitor, the ‘output signal
being of a “pseudo-sinewave' shape
generated entirely by the digital
circuitry of the chip. Internal circuitry
includes an astable oscillator, a
monostable, a digital to analogue
converter and a four bit binary
counter.

In operation the astable is timed
by the external RC network and the
resulting output is divided down by
the counter, the outputs ot which
drive the ‘D to A converter which is
weighted so as to produce the
“pseudo-sine' output signal which
is sufficiently pure for use as a sig-
nalling tone. The internal monostable
can be used, if desired, to produce
“tone bursts' up to ten seconds in
length under the control of an
external trigger signal, which could
be just a push switch closure.

A ‘''tone enable' input is also pro-
vided for use when gated operation
is required, and the option is available
of using an external synchronising
signal instead of the internal oscil-
lator. Where multiple-tone signals
are required, the outputs of several
FX205s can be "WIRE-OR'd" to-

gether.
+15v
-
1 1 R 15kN )
VN g 2 €2 | rour
10-10v) =1 o K oo
© wor| O
Cl* | 9
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Fig. 1. A8400 as a V to F converter

A8400 S$1-1020G
FX205 $1-1030G
$1-1010G, S1-1050G,

PAINLESS POWER

Monolithic audio power amplifiers
are limited in power dissipation due to
chip size constraints, so if you want
to make those woofers throb with a
bit more than the paltry 10 watts
afforded by even the sturdiest mono-
lithic devices, you'll have to either
use a discrete design or go in for a
pre-packaged hybrid.

A new series of hybrid amplifiers
with output powers of 10, 20, 30 and
50 watts is now available from Rastra
Electronics Ltd., and you may find
that one of these is more cost-
effective than a conventional discrete
design, especially if you are suffering
from the dreaded “wiring-up-itis”
(wiring-up-itis, has of course been
known to make expensive woofers
disappear up their own infinite
baffles, to make 2N3055's glow like
beam tetrodes, and make grown men
cry!)

The new hybrids from Rastra the
$1-1010G, S1-1020G, S1-1030G and
$1-1050G are made in Japan by
Sanken and are complete power
amplifiers suitable tor Hi-Fi, musical
instruments and public address
applications. The output stage is a
quasi-complementary class B type
using passivated power transistors
with good “second-breakdown' re-
sistance, and buiit-in current limiting
on the §1-1030G and $1-1050G. The

oerformance specification seems
quite good, for the S1-1050G for
example, full power bandwidth is

from 20Hz to 20kHz while delivering
20V r.m.s. to an 8 ohm load with a
66 volt supply. Full power t.h.d. is
0-5 per cent maximum, and the signal
to noise ratio is typically 90dB.

O -VE

RT.% 10kN: BZDpFl RL

-VE mkﬂ/ \
s
+VE| L 3 \
ENABLE Ve, o/
————o [
N
CT--
L
Fig. 2. FX205 as a tone-burst

generator. The burst length is
determined by R; and C,
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w Incorporating a 9-channel control unit for use with all typés
. of models, this system features 7 channels with full pro-
portional control and 2 channels which provide basic *‘on-off’
control. The system operates on a time-division multiplex
principle, and compares very favourably with the more
expensive commercial units on the market at the moment

for the MIOTORING ENTHUSIAST...
DIGITAL MILOMETER T

Designed for use on car rallies or for applications where
accurate map reading and navigation from a car are
essential, or merely as an accurate elapsed distance
indicator.

The use of 7-segment displays allows easy reading Day
or Night

AUDIO MILLIVOLTMETE, e

With a frequency response extending from below
20Hz to above 200kHz and a sensitivity which allows
a f.s.d. of iImV to be obtained, the Audio Millivolt-
meter will no doubt find a ready home on many an
audiophile's test bench

PRACTICAL

PLEASE NOTE:
i It Is In your Interest to piace a firm
- L order with your newsagent—in
advance. Back numbers are not

avallable, 80 make sure of your copy

Our June issue will be published on HFriday, May 14, 1976 Wi




ORIGINALLY intended to generate a computer
sounding voice for an amateur dramatic society,
this device can be used to make “Dalek” type voices,
and as such can provide hours of entertainment for
children.®

The circuit is simple, easy to set up, uses little
current, can be battery operated, and is suitable for
fitting into a child’s space suit or Dalek outfit, as well
as its original application.

The output level is 500mV, hence it is compatible

with both the AUX input on most amplifiers (for

stage use) and the many available i.c. power ampli-
fiers for battery operation in a child’s toy.

CIRCUIT DESCRIPTION

The usual way of producing a mechanical voice
is by synthesiser techniques such as ring modulation.
An oscillator giving a sine wave output is used to
amplitude modulate the audio signal.

A circuit similar to this was tried, but whilst it
worked and gave good results, it was somewhat tricky
to set up, and there were doubts about its long term
stability.

AMAVVWWANY

“VOICE" INPUT

—

MODULATION INPUT

QuUTPUT

Fig. 1. Voice input before and after modulation

406 /

The final oircuit behaves in a similar way to
a conventional amplitude modulator, but the modu-
lating waveform is a square wave (Fig. 1).

The circuit diagram of the final circuit is shown
in Fig. 2. IC1 is a 741 operational amplifier
arranged as an inverting amplifier. The circuit is
designed for a single power supply, hence- R3, R4
provide a mid rail voltage at their junction. The
gain of the amplifier is determined by the ratio
R5/R2. The microphone used has an output of
15mV so the gain is set to 30 to give the required
500mV output.

COMPONENTS . . .

Resistors
R1 10kQ (100kQ for high output microphone)
R2 1kQ (39kQ for high output microphone)

R3 1kQ
R4 1kQ
R5  39%Q
R6 1kQ
R7 100k Q
R8 22kQ

All resistors 10% +W carbo

Potentiometers '
VR1 50kQ lin.
VR2 50k lin.
VR3 500kQ lin.
All horiz. min. presets

Capacitors
C1 0-1uF plastic or ceramic
Cc2 25uF 16V elect.
C3  1uF 16V elect.
C4 0-1uF plastic or ceramic

Integrated circuits, diodes
IC1 41
IC2 555
D1 Any general purpose silicon diode
(1N914, 1N4148, etc.)

Miscellaneous
Relay RLA R.S. Components (access through
Doram) type: D.1.L. reed relay, Form A (for 6-12V
supplies)
Veroboard 24in X 3in (65mm x 80mm), case and
hardware to suit

Practical Electronics May 1976
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Fig. 2. Circuit diagram of the modulator
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Fig. 4. Component layout and Vero cutting details
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When relay RLA1 contact closes, the gain is
reduced and is given by the ratio (VR!I + R6 in
parallel with R5)/R2.

RV1 therefore controls the “depth” of the modu-
lation and thus the amount of distortion.

MICROPHONE

The moving coil microphone used was somewhat
bassy, so capacitor Cl was included to give a certain
amount of bass cut. As the gain of the amplifier is
determined by negative feedback, it is very easy to
add shaping should such features as bandpass filter-
ing be required.

If a ceramic or other high output microphone is
used, resistors Rl and R2 should be increased in
value to reduce the gain of the amplifier,

CONSTRUCTIONAL DETAILS

The circuit is constructed on 0-lin Veroboard,
and layout and track cutting diagrams are given in
Figs. 3 and 4. These are straightforward and should
present no problems.

Trim pots are used on the circuit although there
is no reason why the pots should not be mounted
remotely.

To sum up: VRI controls the depth of the distor-
tion, VR2 the volume, VR3 the rate of distortion.
In theory VRI should affect the volume, but in
practice at the levels of distortion necessary, the
effect is not unduly noticeable,

MODULATION OSCILLATOR

The relay is “buzzed” by an oscillator (shown in
Fig. 3) constructed from the ubiquitous 555 timer.
The frequency of oscillation is controlled by R7, RS,

" C4 and VR3.

VR3 controls the “rate” of the modulation. The
relay can be driven up to 250Hz but it was found
that the best results were given in the range 20-60Hz.

Diode DI clips any inductive spikes generated as
the relay coil de-energises. This is included in the
reed relay used in the prototype.

It might be thought that the life of the relay would
be very short ‘being maltreated in this manner, but as
the relay used (and most reeds) have a mechanical
life in excess of 10 million operations the author
did not feel this posed any problem.

Contact life is not so easy to assess as it is deter-
mined by two conflicting factors. A large switched
current causes contact burn, conversely a small arc
helps to clean oxidation off the contacts. The current
being switched in this circuit is infinitesimal, so the
contact life will be determined by the dirt on the
contacts. It is impossible to say when failure will
occur, but the prototype has been working for
several months without showing any signs of iminent
death.

The supply can be anywhere in the range 6 to 15
volts {(with suitable choice of reed relay). The proto-
type was built for 9 volts operation.

With a 9 volt supply, the current consumption is
about 12mA.
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CMOS DIGITAL I.Cs
continued from page 389

100k

VOLTS —»

Fig.5.16. The bilateral switch as a voltage-controlled
variable resistor. The curve shows the variation in
resistance with control voltage. The measuring
arrangement is also shown. .
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Fig. 5.17. Voltage-controlied osciilator. The voltage
V¢ determines the frequency, and with a 10V supply
a range of between 10 and 15kHz is obtained with
the vaiues shown

VOLTAGE CONTROLLED CIRCUITS

The bilateral switch has so. far been considered
as an almost perfect switch; its resistance changes
from about 300 ohms with the control pin at Vpp,
to several megohms with the control grounded. How-
ever, it can also operate as a voltage-controlled vari-
able resistor (vvr) if non logic-level voltages are
applied to the control input (Fig. 5.16).

The resistance depends somewhat on the voltage
levels at the terminals of the bilateral switch, and
this causes slight distortion of the transmitted signal.
The voltage at either terminal should not go above
Vin or below Vg This simple vvr features
extremely good isolation between the control input
and the terminals, the resistance being greater than
1012 ohms, and can be used as the basis for voltage
controlled filters, amplifiers and oscillators. A single
n-channel device can also act as a vVR, and a simi-
lar curve is obtained although the minimum “on”
resistance may be as high as 1,000 ohms. A simple
vco (voltage controlled oscillator) based on this and
built from a single 4007 package (one device is not
used) is shown in Fig. 5.17. The paralleled resistance
of the n-channel MoSfFET and Rl varies between
approximately 1,000 ohms with the MOSFET “on”,
and Rl with MosreT “off”. A range of between
10 and 15kHz is obtained with the values shown for
V. of between 0 and 10 volts.

Next month : Retriggerable monostable and
digital low pass filters
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THE JOANNA
ELECTRONIC PIANO

has realistic piano effect with touch-sensitive
keyboard and additional choice of harpsichord
or honky-tonk voicing.

THE ORION STEREO
AMPLIFIER

A hi-fi amplifier with output of over 20420
watts. Compact and complete in one unit, it
measures only 14" x 6" x 2",

THE MINISONIC
MK2 SOUND
SYNTHESISER

An up-dated version of the published Mk 1,
the Mk 2 has an integral keyboard, two

250 mW monitoring channels and
loudspeakers, and facilities foramplitude,
frequency and harmonic modulation.

Some great sound effects units
’(r‘/:,/%aesivzilyz;w gilleesiapiess PLus for guitars, keyboard instruments

and general recording.
If you do not wish to mutilate your copy of the magazine, please send your order on a separate sheet.

Available '
NOW

£1.20

by post only

To: Practical Electronics, Post Sales Dept., PLEASE WRITE IN BLOCK LETTERS

IPC Magazines Ltd., Carlton House,

66-68 Great Queen Street, London WC2. NBIMIC oo et oo
Please send me........ ... copy(ies)

of “Sound Design". | enclose a Postal AAATESS ..ot ees st sea st s

Order/Cheque for £1.20 (£1 + 20p post.
& pack.) or (state amount for more than

ONE@ COPY) oo e
(p & p 35p for 2 copies).

Remittances with overseas orders must be sufficient to cover despatch by sea or air mail as required.

Company registered in England. Regd. No. 53626. A subsidiarv of Reed International Limited

Practical Electronics May 1976 409




Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine,
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press.

WORK HOLDER

A unit which allows the construc-
tor a free hand when soldering com-
ponents into small circuit boards is

NEW TOOLS

A new range of high quality
American tools for electronics are
being offered by West Hyde Deve-

the latest product from Special lopments. These consist of 4iin
Product Distributors. curved needle pliers, 53in long-
Called the JAS00 Reversible nosed pliers, 4}in side-cutters and

Assembly Frame, a small board is
clamped in position and a:foam pad.
in a covering lid, holds the com-
ponents to be soldered firmly in
iposition which allows the work piece
to be turned over for soldering.
The frame will handle circuit
boards up to 220mm X 170mm and
the overall dimensions of the
assembly is 250mm X 280mm.
Further details and price of the

4in face-cutters.

Made from finest alloy steels, they
have ip.v.c. handles and are supplied
in strong p.v.c. pockets which can
be easily hung up.

As well as the tools, there are
two mirrors with wuseful features;
one has a magnetic base, the other
a variable angle head that can be
remotely controlled.

Further details are available from

Reversible Assembly Frame can be "West Hyde Developments Ltd.,

CASES obtained from Special Product Dis- Ryefield Crescent, Northwood,
tributors Ltd., 81 Piccadilly, London, Middlesex.

To complement their range of W1V, 0HL.

Minicases, Olson Electronics havt;

just introduced a new range o

robust, sloping front instrument CATALOGUE

cases. The new 100-page Electronics

Ideal for housing many of the
constructional projects published in
this magazine, particularly test gear,
the cases are made from 20g mild
steel and the 45 degree sloping front
panel from 20g aluminium. The
cases are only 95mm high by 95mm
deep and supplied in three width
sizes: 150mm, 200mm and 250mm.
The front panel is 100mm by the
required width.

Supplied with four rubber feet
they are sprayed in light brown
hammer finish and the front panels
are finished in light grey semi-gloss
enamel. :

Full particulars of these excellent
cases can be obtained from Olson
Electronics Ltd., Factory No. 8,
5-7 Long Street, London, E2 8HJ.

CERAMIC SOUNDERS

There are very many practical
applications for audible warning or
indicating devices, some of which
include paging, systems failure, etc.
where the sound output require-
ment, whilst being less than, say,
an intruder alarm, has the composite
advantages of reliability and effi-
ciency.

ITT are marketing a range of five
piezo ceramic sounders of sound
outputs varying below 93dB. The
tones available are continuous or
pulsed. .

Details are available from ITT -

Components Group Europe, Mater-
ials Division, KEdinburgh Way,
Harlow, Essex.

Catalogue from Tandy now lists a
very large range of components
from light emitting diodes and
integrated circuits to calculator key-
llzc)tard and printed circuit etchant
its.

Although the semiconductors seem
rather expensive they are all guaran-
teed to be first quality and not
rejects or “fall-outs”.

The catalogue is devoted mainly
to their vast range of audio hi-fi
equipment and includes complete
systems. Test gear, car radios and
aerials are also included.

Copies of the 1975/76 Electronics
Catalogue can be obtained from
Tandy Corporation (Branch UK),
Bilston Road, Holyhead Road,
Wednesbury, Staffs.

Ceramic
sounders
from ITT

The Olson
range of instrument cases

JAS500 work
holder from
Special "
Products Quality tools from West Hyd
May 1976
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NE of the things which usually causes students

problems is the use of the decibel. In specifica-
tions it is quite common to find it used as the unit for
gain. Somet mes the decibel is used for the power gain
of an ampliier and scmetimes for the voltage gain.
Often the unit is used-erroneously, and we must be
sure of the meaning presented to us.

THE DECIBEL DEFINED

First. let us look at the definition of the decibel.
The “deci” means “one tenth of" and the bel is a
fogarithmic unit of the ratio of two powers. Normally
we use the uLnit when measuring gains or losses. Con-
sider Fig. 1 which shows an amplifier of input imped-
ance Z, with a load impedance Z,. |, and [, represent
input and output currents, while V, and V, are input
and output voltages respectively.

POWER GAIN =G v 2

Fig. 1 Loaded power block from which equa-
tions are derived

Let us assume that V, is 10mVY, Z, is 10k€, V, is
10 volts and Z, is 104, Then by Ohm’s Law:

| —Yl O'I;er
1
and
N
* p IA
Z,

Voltages and currents are all r.m.s. Numerically. the
power gain (G) is thereforc:
OV 10.1
V,.1 10-*. 107
Note that this is a number. 1t means that the output
power is ten thousand million times greater than the
input power. The voltage and current gains are
respectively :

|010

Ve 10vand 2 - 100
\ ¥
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Obviously the voltage gain multiplied by the current
gain is equal to the power gain.

So far we have made no mention in our calculations
of decibels. If the input power is P;, and the output
power P,, then the gain in bels is:

P

G = logw I_’l 10 bels
The decibel is only one tenth of a bel and therefore
there are ten times more decibels than bzls for a given

gain.

P,

G 1G log,, F 00 decibels
1

VOLTAGE GAIN IN DECIBELS

We sometimes find voltage gains expressed in deci-
bels. and this is where the error and confusion arise.
The definition we used said that the decibel contains a
power ratio. We can rewrite our expression for gain as
follows:

V.2,
Z, V;:?
Z. we can say that:

G 10 log dB

When, and only when, Z,

v,1% A e 5
G 10 log [v—'] db which in turn gives us:
1

Vo
G 20 log '\': dB
1

Students find d:ffculfy in remembering when to use
10 log and when to use 20 log. If in doubt, always
use 10 log and always consider power Having said
that we are then faced with information that gives
voltage gains in decibels whea the input and output
impedances of the device are different. Theoretically,
the figures are meaningless but in practice the person
specifying the gain has used 20 log V./%, regardless of
the fact that it does not apply. In our example, the
voltage gain would be incorrectly stated as 60dB.

Finally. may | appeal to writers of specifications to
either stick to power zain figures or else to quote the
maximum sensitivity of the amplifier. We would then
have the figures we are really interested .n.  That is the
input voltage (and impedance) required to produce the
quoted maximum output power. e
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SALARY AND STATUS

Looking through the situations
vacant columns in the professional
electronics press it is clear that
experienced engineers are still in
demand both at home and over-
seas. But it is equally clear that
the salaries offered to professional
engineers have increased only
relatively marginally during the
past three years while unqualified
people have enjoyed
dented increases in income.

Registered dock workers, for
example, now enjoy a guaranteed
minimum of £3,000 a year whether
they work or not. Coal face
workers are in sight of £5,000 a
year. Shift workers on London
Transport are in the £3,000 to
£4,000 bracket, and complaining
assembly-line workers in auto-
mobile plants are not nearly as
bankrupt as their employers. There
are even well-authenicated ex-
amples of unemployed people
drawing up to £5,000 a year from
the State, providing they have
enough children and hire-purchase
commitments.

Now and again one spots what
looks, from the salary point of
view, a winner. Up to £8,000, for
example, was recently offered for
a product planning manager in
communications technology which,
in this instance, meant satellite
communications, Candidates were
required to have ‘‘the maturity,
standing and personality to nego-
tiate at all Jevels from Director
downwards and the necessary
drive to lead a team in expand-
ing the company's capability in the
microwave field and particularly
space’'.

But that was only the beginning.
A candidate also needed to have
had practical field experience,

412

unprece-

have developed hardware, and pre-
ferably have commercial experi-
ence in the ‘preparation of tenders.
He must have knowledge of the
national and international agencies
concerned with space communica-
tions and, of course, all the tech-
nical standards in force. it would
also be helpful if the tandidate
had some knowledge of line trans-
mission and analogue and digital
modems, multiplexing and switch-
ing equipment, data programs and

. video circuits.

The job entails forecasting the
forthcoming market and defining
the hardware needed, and produc-
ing in collaboration with develop-
ment engineers, a programme to
ensure that hardware is available
at the right time at the right price.
Quite rightly, the advertisement
states that “This is possibly one
of the most important appointments
to be made in the Company for
some time."”

Clearly then, this is a key job
which ‘was no doubt keenly con-
tested and ably filled. But it seems
strange that such an important
position, central to the company's
future prosperity and that of pos-
sibly hundreds of work people
should, in gross money terms, be
worth no more than two bus drivers
or one and a half hewers of coal,
however worthy the drivers and
hewers may be. After tax, of
course, the differential becomes
even less attractive.

MAINSTREAM

If we now drop our sights a
little and look at the mainstream
of engineers we find experienced
chartered engineers attracting
salaries in the range £3,000 to
£4,000 and technician engineers
from £2,000 to a little over £3,000
for the best people.

Generally, the best payers are -

the Civil Service and the nation-
alised corporations. But, even here,
salaries tend to be low. A com-
munications technician for a gas
board with at least five years’ ex-
perience of u.h.f./v.h.f. mobile
radio and a sound knowledge of
the principles of microwave/multi-
plex links and digital systems can
start with as little as £2,361.

At an armed services resettle-
ment briefing for electronics trades-
men earlier this year, people soon
to leave the services were sur-
prised and dismayed to learn that

their service pay and allowances *

were superior to the salaries they
could command in ‘“‘civvy street'.
They were mostly mature people,
many with family responsibilities,
to whom a salary of £2,500 and
the need to find accommodation
represented” a major fall in stan-
dard of living and probably quality
of life as well. They'd be better
off to stay on.

WORK OF LOVE

From a strictly financial point of
view electronic engineers, be they
of chartered or -technician status
or even totally unqualified aca-
demically, are their own worst
enemies. They tend to love their
work and regard it as a vocation
more than a job. If they need to -
have employment to live, then
there is nothing they'd rather be
in than electronics with its ever-
changing technology and novelty,
and its intellectual challenge. Pro-
vided they were receiving a
reasonable reward they were con-
tented.

Unhappily, 25 per cent per
annum inflation has overtaken the
professional electronics engineer,
and those in the lower pay
brackets are now barely above the
poverty line. With inflation currently
at 15 per cent and scheduled not
to drop to single figures before the
end of the year, the more poorly
paid will soon be in distress and
the better-off still steadily sinking
in real terms.

POINT OF CONFLICT

The Council of Engineering
Institutes has now come out firmly
with the proposal that professional
engineers should join a trade
union. By the Government sanc-
tioning and even encouraging the
widespread introduction of the
closed shop, this move was per-
haps inevitable. A great number
of engineers will discover that if
they are not union members they
will have no job. A second com-
pelling reason for the recommen-
dation is .that wunion muscle,
ruthlessly applied, always achieves
its objective. This is an established
fact of which there are many
recent examples.

The professional engineers are
now in a dilemma. Professionally
they have one code of conduct
and as union members they will
have another and these will often
be in conflict. In a universally
closed shop, to defy union instruc-
tion can mean expulsion from the
union and thus expulsion from
employment for the remainder of
a working life. But equally, to
comply with union instruction may
involve both agonies of con-
science and breaches of pro-
fessional codes of conduct.

How this muddle of loyalties
will be resolved remains to be
seen. Perhaps there is no solution
except to emigrate to the United
States or West Germany where
industrial affairs are conducted
more logically and where real
merit is rewarded realistically.
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MULTIPLE OCTAVE ORGAN

THIS is my original circuit for a
simple organ, using the NE555V,
which can play through several
musical octaves on a limited key-
board of eight keys in two different
ways.
The vcircuit (Fig.

NE555V  operated in

l1a) wuses a
its astable

mode, frequency of oscillation being’

given
PR O
1T 1 T (R, 8 + 2Rp)CT
R, + 2R
Thus o _ Bax ™ 221
f, R,, + 2Ry,

The musical notes are in the
ratio of 9/8 : 10/9 : 16/15 : 9/8 :
10/9 : 9/8 : 16/15.

This also shows that the musical
ratio depends only on the ratio of
the resistors R1 to R8, Ry being
kept constant; also the capacitor be-
tween pin 6 and pin 1 of ICI kept
constant.

From eqn 1. with the note C at
262Hz, S1 at 2:

R1=353k{2 (i.e. 33kQ) + 20k(})
R2=47kQ2 '
R3=42k(} (i.e. 20k} + 22k())
R4=3%Q

R5=345kQ (i.e. 33kQ + 1-5 k()
R6=30k{)

R7=27k(2

R8=25-8k(} (i.e. 24k} + 1-8k{}).

S1 is a single pole, 3-way switch
used for octave selection. At posi-

tion 1 the notes range from C, to

C”, i.e. 131Hz to 262Hz. Similarly
at position 2, the range is C’ to C”
(262-524Hz) and position 3 covers
C”"—C’” (524Hz—1,024Hz).

—

1

eN
¢ g/,
% )

A selection ot readers
suggestedcircuits. It
should be emphasised
that these Qesions have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits,
Why not submit YOUR
IDEA?

Please Note
Articles submitted for
-publication should con-
form to the usual practices
of this journal, e.g. with
regard to abbreviations
and circuit symbols.
Diagrams shouid be on
separate sheets, not in-
serted in the text.

As the organ notes consist of a
pulse of fixed duration (determined
by Ry and capacitor selected by
Sl) repeated at musical frequencies,
it is desirable to clamp the output
pulses to a fixed duration to pro-
duce a “smooth” octave selection. A
suitable monostable circuit using a
NES555V is shown in Fig. 1b.

One of the inherent disadvantages
of a simple organ is that the press-
ing of two or more keys will give
only a note. However, this is ex-
ploited here to play two musical
octaves on the eight keys without
using the octave selection switch S1.
It can be shown from eqn 1 that
pressing key ¢’ and key d’ will pro-
duce note of C” and that this occurs
systematically as shown in Fig. lc
below.

This method will enable one to
play notes in the upper octave with-
out bothering to operate SI.

The output is melodious as it
consists of a pulse of short duration
_ repeated at musical frequencies; a
tweeter is recommended at the
amplifier output to reproduce these
short pulses more clearly. For sim-
plicity the semitone keys are
omitted but can easily be added by
calculating the required resistor
from eqn 1. With the semitone keys
added, there will be 13 keys and the
corresponding ratio of each fre-
quency to the one before it is
1-0595. Since the musical ratio is
virtually dependent- on R1 to RS,
they should be preferably better
than +5 per cent. Close tolerance
capacitors should be used for Sl for
octave selection as they maintain
musical ratios of the musical

octaves,
Pek Yaw Kee,
Sarawak, E. Malaysia.

bR OFF O F R

OVce +
16v~12v}

;L-ﬂ(ﬂ

0-%F

Ry Ry - R Ry Ry Rg L Ry
4 8
[] ouTPUT
I—OTO AMPLIFIER
7 3 L g LM3BON
Ag 11 0-14F
1k} NESSSV
S
B 5
33 0F 7 . | l
!
l 0-01F
0-1uF 0WF T
oov .
ta)
" o .
¢ t EXAMPLE WITH 1 AT 2 KEYS OF ORGAN
10602 30 .
L a L0
™
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K AMS
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12V {3mad

T_) MICROSWITCH

CIRCUIT

BV.I1AMP) | 0ap
-« ——0
BELL, BUZZER,
RELAY

ov

Fig. 1. Burglar Alarm

FURTHER USES FOR UNIJUNCTIONS

ARELY does one see the Uni-

junction transistor being put
to any use other than as a relaxa-
tion oscillator. It can of course be
put to many diverse uses.

In Fig. 1 it is used as a Burglar
Alarm. Even if the microswitch
circuit is remade after it is broken
the bell, buzzer, etc. will stay on.
Most common unijunction transis-
tors will sink up to one amp. and
so relatively heavy loads can be
used without resorting to a relay.
To reset the alarm, one of the load
leads is broken.

In Fig. 2 the Unijunction transis-
tor is used as a Frequency Divider,

if half-wave rectified a.c. from the
mains is puf in the input, the first
stage divides by five, as with the
second, and the third divides by
two. Surplus unijunctions and tran-
sistors can be used, but the capaci-
tor charging resistors may have to
be changed. Generally if each stage
is disconnected from the previous
one, it should run at a slightly
lower frequency than its expected
working frequency. The circuit can
be adapted readily for other appli-
cations as it is cheaper than TTL

dividers.
A. F. Rabagliati,
Oundle, Northants.

R2
Ay 12k

TR1
8CI08 e

TmuF

i)
10k
Tl

%RL é % :
2:2kn
R2 TR4

-,

TR7
BC108

Tvour

414

Fig. 2. Frequency Divider
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A PROFESSIONAL DEAL
FOR AMATEURS

*ORDERS BY RETURN OF POST *NO QUIBBLE REPLACEMENT PART SERVICE
*QUALITY BRANDED PRODUCTS ‘FREE UP-DATE INFORMATION SERVICE

TOOLS SEMI-CONDUCTOR DEVICES MULLARD MODULES
The handy EXPO 12V d.c. drill is supplied RECTIFIERS LP 1173 £6.10+ H
complete with drill kit containing 4 small drills, IN 4001 - Spea) '-: :::/2 . g:g: :
two spare collets, two cutters, wire brush, v - :: :x; ) SP::; +s b aeno [
soft buffer, grindstone and 9 various P LP 1400 . £6.15 + H
milling and reaming tools. 10A bridge  (400V) - 329+ M oo®

16A {200V} - 48p+ H s
Drill & kit £9.50+ s 16A * (BOOV) - 70p+ H M
Kitonly £4.75+ s 208 (200V) - 72p+ H

208 " (600V) H

ORYX 50W SOLDERING IRON

TRANSISTORS
BC 107 12p s 1.C.’s
B8C 108 Tp s T05 Reg £1.10 s
BC 109 12 s MVR S £1.55 3
Temperature can be altered BFY 50 20p s MVR 12 £1.55 s
between 200-400°C. BFY 51 190 s MVR 15 £1.55 s
BFY 52 20p s LM 309K £1.95 5
lron 240V £6.90 4 » ‘INTERNATIONAL 25’ || s o e Eraos
Stand £2.80+ s 2N 2646 p 3 7812 - £1.50
23> Build yourself a TIP 2955 £1.14 s 7815 £150 1
K TIP 3055 61 7824 £1.50 »
ISO-TIP CORDLESS IRON Blc SOUND amp s BRY R . chi o
Mains and 12V d.c. Pt . BC 238C - 10p H TBA 231 £1.50 H
versions available ! b]l BC239C - 12p H TBA 800 £1.20 H
£11.50+ s » ata dgetprwe w2p 21X 107 ‘gn [ TBA 810§ £1.30 H
27X 108 P H TBA 820 £1.00 H
s 2TX 109 - 12p H N 414 £1.30 H
2TX300 - 13p H IN 424 £1.25 H
DE-SOLDER TOOLS g:;‘:g < 14p H 741 Op-amp 36p s
Three high-suction models availabie Tt g:: : Z;:a(');:;.;p e
SR2 £6.20+ s TIP 32 40p H 748 Op-amp 48p s
SR3 £5.20 + 3 ;’: :‘:119 ‘27v H 655 TIMER 56p 3
SR3AS  £4.80+ s As featured s ?g: Y zs:s::.; 555) - il‘é‘é ':
Spare nozzle 60p ea. + s 4 in “ETV Oct. 75 edition 10 for £1.50 {simalar to !
Please state type FEATURES (Similar to MC1310P)
o R | | ® Triple Op-amp pre-amplifier 2N 3819 ORP12 720 s
* » Po:er ‘Darlingtons’ | BF18O  -40p s 8A Triac £118 3
NICKEL - CADMIUM # Modern styling BRY39 2 s ZN 1034E £4.70 s
RECHARGEABLE CELLS #® 25W per channel into 8 ohms.
- Sim.to  nom. charge S, BOOKS (2)
y i 1 t witl
A ew dry cell  capacity  cur. (mA) a:s?r::lye ir:“:cﬁons Hi-fi hints and tips 38p ea.
HP7 0-5Ah 50 £1.10 s Towers international transistor selector £2.95 ea.
None 1-2Ah 100 £1.24 5 Overseas orders £34.50 Electronic circuit design handbook — a
::;1 :g:: igg g;gg s S.A.E. for full spec. must for electronic enthusiasts £4.50 ea.
- . S
ELECTRONIC IGNITION UNIT ﬁ BATTERY ‘SAMOS’ CASES Low-cost blue cover and white base
. Hich oort ELIMINATOR PVC steel cases
rmance ;
- Flg zpe o . Switched output 6, $1 50W x50H x 100D £1.03+ s
or 2 & 4 stroke engines .
A 7-5 or 9V at 250mA. $2 0!
& Improved start/running 3 7 D.C. pos. or neg. earth 100W x 50H x 100D £1.17 + 5
% “Crisper’ throttle response 1‘53 o - $3 150W x 50H x 100D £1.31+ s
% Reduce battery drain .15+ S4 50Wx75H x 125D £1.47 + s
| S5 100W x 75H x 125D £1.68 + s
Neg. earth or pos. earth | | S6 150W x 75H x 125D £1.97 + s
£15.00 + s » s S7 200W x 75H x 125D £2.19 + s
. PECIAL OFFER!!
4 Y
RleaseBIatetVRRIEaL S If catalogue ordered simultaneously with order
. for SAMOS cases - case price less 25%
e — il — | — — — —

CONDITIONS OF SALE DORAM’S NEW CATALOGUE — r m
Al prices are ex VAT THE AMATEURS GOOD COMPANION The Doorway to Amateur Electronics’’

I atfixed with 5 add 8% An Electrocomponents Group Company

I affixed with H add 25%

Z - Zera rated < I NAME P R B it E— Y T
Package & posting free \ - ON LY

for orders over £3.00 F ADDRESS ...ttt ettt bbb et bbb s

Overseas orders add 15% \

Cash with arder. Cheques/Postal : \ | - POSTCODE . ... ...
Orders to Doram Electronics Limited, \ v

P.0 Box TAS, Leeds, LS12 2UF ﬁ\ wy | enclose 60p. Please send me by return my Doram Catalogue.

Small ordes handiing charge of 40p A . {Overseas orders except B.F.P.O. please add 30p for post and

for arders under £3.00 inc. post & packing. I p P AL

Free up-date service until Aug. 1976. packing surface only).
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PRECISION PETITE

LTD. Dept. P.E.
. 119A HIGH STREET,
TEDDINGTON -TW11 8HG

Tel. 01-977 0878

INTRODUCING A
MINIATURE
PRECISION 12V. D.C.
DRILL DESIGNED FOR
THE ELECTRONIC
ENGINEER

Mk. Il Drill oniy
£8:00 p.p. 35p

Stand £3-76 p.p. 58p

Complete kit as illustrated (less batts.)
with a variety of 30 tools. Space for
Stand and Transformer.

KIT 30 TOOLS
STAND
TRANSFORMER

FOR
S.A.E. DETAILS

£16-00 p.p. 75p
£376 p.p. 35p
£5-50 p.p. 75p

P.E.JOANNA

Electronic
Piano

ALL PARTS CAN BE
SUPPLIED

Keyboard, Keyswitch, P.C.B.s,

Hardware, Semiconductors,
Resistors, Capacitors, Cabinets
Complete kits or easy stages

Send S.A.E. for details

Clef Products

31 Mountfield Road, Bramhall
Stockport, Cheshire SK7 1LY

GIRO NO 331 7056 Access and Barclay
card accepted

CWO only Terms of business as in
atatogue

o
Export Order enquiries welcome (£5 min

EDNE

1976 ISSUE 86 PAGES—3,000 ITEMS
FULLY ILLUSTRATED

*20p CREDIT
VOUCHERS

“ALL NEW STOCK
*SATISFACTION
GUARANTEED

*DISCOUNTS

“NEW PRICE LIST
FOR CAT. 4a S.A.E

Boxes — Cases —
Kits — PC Materiais —
Tools — Resistors — Test
Msters — Capacitors —
Hardware — Semiconduc-
tors — Books — Fots — Colils
—Audio Accessories — Screws
Connectors — Audio — Modules
—Veroboard - Transformers—
Knods — Calculators — Audio Leads
—Batteries — S dec Storage Units —
Heatainks, otc.. stc

SPECIAL CAPACITOR KITS
C280 Kit—PC Mounting polyester 250V 5 of each
value: 0-01, 0-022, 0-047, 0-1, 0-22uF, 2 of 0-47, 1uF,
£1-98 net
C206 Kit—Tubutar polyester, 400V, 5 of each value
0:01, 0-022, 0-047, 0-1, 0-22uF, 2 of 0-47uF, £2-87 net
Ceramic Kit—square plague, 50V 5 of each value,

22, 33, 47, 100, 220,
0-01uF, £1-68 net.

330, 470. 1000pF. 220, 4700pF,

HB ELECTRONICS
Mini
Bulk Offers

All devices brand new and full spec. All
prices Include VAT,

IN4001/2 30p/10 BC108 75p/10
IN4003/4/5 45p/ 10 BC109 75p/10
IN40CG/7 50p/10 741 8 dil £1-95/10
§N4148 20p/10 NES55 £1-80/4
BC107 750/10 Red LED £1-00/10
Mini or sub-mini slide switches £1-50/10
Micro switches £1-50/5
74 SERIES TTL

Type Price Type Price Type Price
7401 12p 7441 82p 7492 4Sp
7402 12p 7442 55p 7483 40p
7403 12p 7445 Tp 74100 89p
7404 13p 7447 op 74121 28p
7405 15p 7474 28p 74122 39p
7406 p 7476 28p 74141 83p
7408 15p 7483 5 74145  S8p
7410 13p 7486 28p 74174 $3p
7413 Jp 7408 abp 74177 £1-00
7432 25p 7491 55p 74196 £1-34

10% discount may be deducted from TTL prices for
orders of 25 pieces or more.

400mW Zener 3 to 30V 12p each. Water switches 50p
each. Submin. presets 10p each. 80 ohm 3'n speakers
65p each. 10W impedance earphones 20p each. W
(E12 valuea) resistors 2p each. Veroboard 0- 1 and 0- 15
2}in x 5in 45p each. Car radio supprs. 0-05uF 150V 20p
each. 35 ohm 3In speakers £1-55 each. C80 35p each,
C90 55p each.

Pleass send S.A.E. for enquines or full component
lists. Piease add 30p P. & P. on all orders under £5,
otherwise post free.

All above prices are mail order only. Shop prices may
difter.

HB ELECTRONICS

54 MONTAGU STREET, KETTERING
NORTHANTS. Phone Kettering 83922
SHOP OPEN DAILY 9:00-8 00
Access and Barclaycard orders welcome for
orders over £2.

SPECIAL RESISTOR KITS (CARBON FILM 5%) (Prices
include post & packing) 10E12 {W or W KIT. 10 of
each E12 vatue, 22 ohms—1M. a total of 570 £5-29 net
25E12 §W or W KIT. 25 of each E12 value, 220hma—
1M, a total of 1425 £12-84 net

B. H. COMPONENT FACTORS LTD.

MULTIMETER U4323
22 Ranges plus AF/IF Oscllla-
tor 20,0001/ Volt.
Vdc—0-5—1000V in 7 ranges
Vac—2-5—1000V in 6 ranges
idc—0-05—500mA In § ranges
Resistance—5N—1MMN In 4
ranges
Accuracy—5% of F.5.0
OSCILLATOR—1KHz and
485KHz (A.M.) at approx. 1 Volt
Size—180 x 97 x 40mm
Supplied complete with carrying
case, test leads and battery
PRICE £9-85 net P. & P. 75p U4323

MULTIMETER U4324
34 Ranges. High sensitivity
20,0000/ VoIt
Vdc—0 6—1200V in 9 ranges
Vac—3—800V in 8 ranges.
idc—0-06—3A in 6 ranges
lac—0-3—3Ain 5 rwaa
Resiatance—25N—5MN in 5 ranges
Accuracy—dc and R—2}% of F.S.D

ac and db—4% of F.5.0

Size—167 x 88 x 63mm
Suppiied complete with storage case,
1es! leads, spare diode and battery
PRICE £11-72 net P. & P. 75p U4324

MULTIMETER U4341
27 Ranges ?Iul Transistor Tester
18,7000/ Voit
Vde—0-3—800V in 8 ranges.

Resistance—2KN—2MN in

4 rangszu Accuracy—dc—24%.
ac—4% of F.S.0

fe—10—350 in 2 ranges
Size—115 x 215 x 90mm
Complete with carrying

case. test (eads, and battery
PRICE £12-30 net P. & P. 75p U4341

MULTIMETER U4313
33 ranges. Knife edge with mirror scale
20,000(V/Volt. High accuracy, mVdc—75mV
Vdc—1-5—800V in § ranges
Vac—1-5—600V in 9 ranges
|dc—80—120 microamps in 2
Idc—0-8—1500mA in 8 ranges
lac—0-6—1500mA in 6 ranges
Resistance—1KN—1MN in 4 ranges
db scale—10 to + 12db
Accuracy—dc—1{%, ac—2{%
Slize—115 x 215 x 90mm
Complete with carrying case,
test leads. and battery
PRICE £16-09 net P. & P. 75p U433

(P.E.), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD, LU7 7EG.

b'- Leighton Buzzard 2316 (Std. Code oszsy

416

Practical E\lec!ronics May 1976




' VISUAL INDICATOR FOR

EADERS who run mobile disco-

theques, like myself, may be
interested in this simple yet effective
visual cueing device to be used in
place of headphones on existing
equipment with PFL (Pre-fade-
listen) facilities. For those readers
not familiar with PFL, it is a sys-
tem which allows the operator or
DJ to locate the start of a second
record whilst a first is playing, and
so eliminate the time gap between
one record and the next.

This device described, gives the
operator a visual indication of the
start of a record by means of an
l.e.d. modulated in brightness by the
music signal. )

The circuit, see Fig. I, consists of
an REC70 bridge rectifier DI and a
small red led. type TIL209, D2,
connected as shown. The music sig-
nal is rectified by the bridge and
produces a varying d.c. voltage
across the l.e.d.

The prototype was constructed
inside a standard jack plug, of the
type with a long plastic barrel, see
Fig. 2.

The system has been tested with
several makes of disc mixer, and
found very successful, In most cases
a gain control for the PFL is incor-

BRID(\;E RECTIFIER

RUBBER GROMMET

porated in the mixer, and when
using the visual cueing light, this
invariably needs to be set at maxi-
mum for highest sensitivity. In this
case the d.c. peak voltage is un-
likely to exceed 3V and result in
any damage to the le.d. With this
setting, it may be found that once

STANOANDTJACK LUG

the record is playing the le.d.
appears corntinuously on, but this is
no disadvantage as the cueing light
has only to indicate the start of the

record.
S. E. Grist,
Guildford,
Surrey.
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T HE following might be of interest
to some of your photographic-
ally minded readers.

The latest fashion for Dual Fade
Slide Presentation seemed a natural
subject for solid state control, so
triac circuitry came to mind. Most
modern slide projectors use a low
voltage halogen lamp and the low
voltages necessitated a slightly dif-
ferent approach to circuitry.

Fig. 1 shows the basic interface
circuitry which was built into a
projector. This had spare pins avail-
able on 1its standard 6-pin DIN
socket (pin 3 to earth, pin 2 is the
slide change solenoid). The triac is
simply wired in parallel with the
existing lamp on/off switch.

Fig. 2 shows the simple manual
control used to fade the projector
lamp. Zeners DI. D2 take the
place of the diac used in mains
voltage circuits. The high value of
capacilance is required to provide
the relatively large gate current to
the triac which is sluggish in the
low voltage conditions. VRI is a
slider potentiometer for ease of use
during a show, and VR2 is a pre-
set which enables the full scale of
the slider to be used.

A pair of projectors using this
circuitry has been used for several
successful slide-tape shows and the
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colour change of the lamps during
dimming has not been found to be
objectionable.

A simple remote control of the
lamp can be provided by a switch
between pins 4 and 6. A tape con-

trol system is being developed using

circuitry similar to the voltage con-

trolled dimmer in Ingenuity Un-
limited page 320, April 75.

P. Woods.

Meanor, Derbys.
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How to get a reputation overnight for
making Hi Fi equip e ] -

Practical Electronics

To be perfectly honest, it’s not that
difficult.

Simply go out and buy a Goldring CK2
turntable construction Kit. Follow the simple
step by step instructions.

And in no time at all you'll be the proud
owner of a superb, hand built, precision
engineered deck.

Which can hardly fail to make your
reputation amongst those who know about
HiFi. And all acheived with the minimum
capital outlay: around £28.00.

The Goldring CK2 kit is, in fact, based
around the rather more widely known G102
turntable.

Which means it’s belt driven, to reduce
wow, flutter and rumble to an absolute
minimum. (The same system most really
expensive decks employ.)

The pick-up arm features a viscously
damped raising and lowering device.

For the protection of your records,
there’s an anti-skate mechanism. And with an

May 1976

 §

easily adjustable playing weight, the arm will
accept a wide range of cartridges, such as the
Goldring G800.

A final touch is that both the on-off
function and speed selection are via neat
rocker switches.

If you fill in the coupon, we'll send you
our free colour brochure, which describes the
CK2 construction unit in detail.

Andifyou're
serious about HikFi,
you couldn’t hope

to ask for a better

start than that.

I_l‘o: Goldring Limited, 10 Bayford Street, Hackney, London E8 SSE_|
| Please tell me more about the Goldring CK2 Construction unit. |
| Name — = e—— |
| Address —— |

PE.5.76 l

R |

. ©Goldring:

’ |




GREENWELD

443 Mlillbrook Road Southampton
S0O1 OHX Tell(O703) 772501

All mait order and callers to this address please—callers only to 21 Deptford
Broadway, SE8 (Tet. D1-692 2008) and 38 Lower Addiscombe Road, Croydon
(Tel. 01-6888 2850)

Brand new fult spec components by
return of post’

TRANSISTORS BCY72 12p
AC127 20p BCX33 15p
AC128 200 | BDI 420
AC151 2p | BDIR p
. AC176 20p | BF152 20p
AC187 25p | BFI73 2p
AC188 25p | BF178 2p
ACY17 22p | BF181 2p
ACY19 3p | BF16S 2p
ACY20 19p | BF194 15p
ACY21 BF195 15p
ACY39 21p | BF196 18p
AD161 BF197 17
AD162 40p | BF244B 27p
m/pr: sop BF258 40p
AF117 20p | BF3Y 42p
AFY19 Rp BFa38 40p
AF239 4Mp | BF4s8 48
ASY26 2p | BFWNY 40p
AST27 Bp | BFWA 28p
ASZ23 2p | BFX11 23p
BC107 10p | BFx4s
BC108 10p | BFY18 16p
BC109 BFYS0 16p
8C116A 17p | BFYS1 18p
BC118 12p | BFYS2 18p
BC119 21p | BFY84 25p
BC126 2p | BFYT7 14p
BC139 24p | BFY%0 96p
BC140 21p | BSx20 6p
BC143 BSYS5A 10p
BC147 13p | BU20S £1-95
BC148 12p | BU208 £2.80
BC149 14p | GETS72 48p
BC1§7 13p | GET1890 14p
BC158 12p | OC35 sop
BC159 14p | OC#2 129
BC181 ocn 12p
BC171 14p | OCsiD 10p
BC172 15p | OCIN mp
BC182 12p | 0C200 a2p
8C183 13p 206
BC184 14p | TIP4IA 5p
8c208 10p | TIP42A 90p
8C212 13p | TIP29sS 98p
BC213 14p | TIP30SS a2p
BC214 15p | 2N70BA 14p
BC267 13p | 2N708 14p
BC297 18p | 2N7N 42p
BC328 15p | 2N1990 54p
BC347 14p | 2N2015 £4:60
BC348 11p | 2N2369A 2p
BC461 2p | 2N2646 50p
BC548 12p | 2N2926G 14p
BC548 12p | 2N3053 21p
BCY43 22p | 2N3054 49p
8CY70 15p | 2N3055 up
BCY71 18 2N3440 54p
RECTIFIERS
1N4001 8p; 1N4002 7p; 1N4003 8p;
1N4004 9p; 1N4005 10p; 1N4006 11p;

1N4007 12p; 1N4148 4p; BY127 17p;
OAS 60p; OA10 40p; T00V3A 15p;
400V3A 20p; 1300V1A 18p.

TRANSISTOR PACKS

200 assorted mainly out of spec tran-
sistors, moatly unmarked—NPN,PNP
plastic, TO5, TO18, RF, AF, small
signal and TO3 power devices. About
75% usable devices. Only £1-
1,000 unmarked 1N4148 diodes, 95%

OK. Only £4.

100 unmarked BC108, untested £2-10.
SCR's

2N1595 30p; 2N2323A 34p; 500V5a

(TO66 case) 80p; 60OV 1A 75p.
RESISTORS

Mullard CR25 W 5% (10% over’

M), All values in E12 Series from
1 ohm to 10MN 2p each. Metal Fiim
1W 5%. All values in E12 series from
27 ohms to 10 M1 3p each.

24W wirewound 8p; 5W wirewound
10p; 15 W wirewound 12p.

1% and better. S.A.E. for list

ZENERS
400 mw BZY88 series, all voltages
from 3V to 30V 10p each. 1 Watt
plastic: -all voitages from 3V to 200V
20p each.

IC's

723 TO99 60p; 741C 8 pin DIL 30p;
743C 14 pin DIL 40p; 555 S5p; LM301A
50p; SL521B £5:62; SN76013ND £1:25;
TAD100 £1-30; TCA270Q £4-10;
ZN414 £1-35

ELECTROLYTIC CAPACITORS

Wire ended horizontal mounting

{some of the smaller values may be

verticat mounting)
v 6

0-47uF 250uF 18V 8
1WwF 8V TP 470uF 18V 10p
2-2uF 25V 7p 4T0uF 28V 12p
4-7uF 25V Tp  470uF 35V 14p
10uF 25V 7p  470uF B3V 20p
2uF 25V T 1000pF 1OV 12p
4TuF 25V Tp  1000uF 18V 17p
47uF 40V 8p  1000uF 25V 20p
47uF 63V 8p  1000uF 50V 3p
100uF 10V 7p 1000uF 63V 44p
100uF 25V 8P 22000F 10V 20p
100puF 40V 9p 2200pF 16V 24p
200uF 10V 7p 2200uF 25V 30p
200uF 50V 1 2200uF 40V 53p
220uF 25V 10p 4700uF 16V 44p
220uF 30V 11p

POLYESTER C280 250V

0-01,0-015, 0-022,0-033, 0-047, 0068,
.u 4p each. 0-1, 0-15, Sp; 0-22, 7p;
0-33, 8 47, 9p; 0-68, 11p; 1uF, 14p;
2-2uF, 18p; 3-3uF 63V, 24p.

CERAMIC PLATE 50v
22pF to GZOpF E12 serlaa 2p each;
1000pF

VEHOBOXES AND CASES
Case type:

1410, 205 x 140 x 40mm £2-90
1411, 205 x 140 x 75mm £3-25
1412, 205 x 140 x 110mm £4-20

Plastic Boxes—Professional quality,
two tone grey polystyrene boxes with
threaded inserts for mounting PC
boards.

Type 2518, 120 x 65 x 40mm £1-52;
2520, 150 x 80 x 50mm £1-75} 2522,
188 x 110 x 60mm  £2-40; sioping
Vro% type: 220 x 174 x 100/52mm
£4-20.

ALUMINIUM BOXES
Supplied complete with base and PK
screws.

AB7 133 x 70 x 38mm 80p
ABB 102 x 102 x 38mm 80p
AB9 102 x 70 x 38mm $Sp
AB10 102 x 133 x 38mm 80p
AB11102 x 64 x 51mm 55p
AB12 76 x 51 x 25mm 48p
AB13 152 x 102 x S§1mm 80p
AB14 178 x 127 x 64mm £1-08
AB15 203 x '152 x 76mm £1-42
AB16 254 x 178 x 76mm £1-70
AB17 254 x 114 X 76mm £1-22
AB19 305 x 203 x 76mm £2-00

BATTERY HOLDERS

For 4 x HP7 2 by 2 or side by side.
Both types 18p. For 4 x HP11, 2 by 2
or side by side. Both types 24p.

RF CHOKES
10, 47, 68uH 10p.
10mH 33p.

OPTO DEVICES

Light sensor type HB1. Only 15mm
long by 2-1mm dia. Dark current
0-01pA. Light current 250uA 70p.
MRD450 Photodiode 50p. LED's red
or green 0-2in 22p. TIL 209 red LED
15p.

DEVELOPMENT PACKS

50V ceramic plate capacitors, 5%:
10 of-each value 22pF to 1,000pF,
total 210 caps., £3.

CR25 carbon film W resistors, 5%:
10 of each value 10 ohms to MM,
total 610 resistors, £7-50.
Eleq(rolyllcn wire ended 25V work-
ing, 10 each of: 1,2:2, 4:7, 10, 22, 47
and 100mF, 70 capacitors for £3-80.
400mW zeners 5%, 10 each 3V to 30V,
260 in alf. Oniy £14.

1-5, 2-5, 5, 7¢5

See Practical Wireless for detalls of packs of components, surplus goods, etc.

All prices quoted include VAT. Add 15p postage on orders under £2. SAE with

enquiries or for List please. Send 10p for Multimeter catalogue—free on request

on orders over £3. Official Orders accepted from Schools, etc. Export/Wholesale
enquiries welcome. Surplus components always wanted.

P
Lo awbibnlg, o

w, -
(4

o€ mcaosureare

4}in X 3tin METER. 30uA,
S0uA or 100uA, £3-85. 16p P. &P,

TAPE
‘RECORDER
LEVEL
METER

3
e

500uA, 80p. (0p P, & P.

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130, Fre-
quency response 50-
15,000¢/s. Impedance
Dual 50K and 600 ohms,
£€7.50. 26pP. &P. §

42 x 42mm meters ImA, 10mA,
100mA, S00mA, £2°76. 16p P, & P.

60 x 45Smm meters 50uA, 100uA,
500uA and ImA VU meter, £2'92.
i1pP. &P,

Edgewise meters 90mm x 34mm
ImA, £3°40. 16p P. & P.

MULTI-
METER
Model ITI-2
20,000 ohm/

voit, £6-90.
26p P, & P,

3 WATT STEREO (14 + 14)
PER CHANNEL
AMPLIFIER
£4-30. 16pP. &P.

All above prices

include V.A.T. LARGE S.AE."for List No. 12,
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate o Bolton « Lancs. BL2 IBA

F.M. Tuners. B—lranslllor chasasis with stereo decoder and

L.E.D. indical £16 £10-90
Aircratft-band Rscalvor Just place near any radlo £5 £3-90
Echo-chamber (endless tape). Variable delay. £52 £34
Field-strength indicators. 1-250MHz £5 £3

Stereo Amplifiers complete. 3-watt, 8-ohm

10-watt Amplifiers. 12 voit d.c. 3/8/15-ohm

Cartridges. Acos GP104. Ceramic/diamond 2 €1
Cartridges. Acos GP101. Crystal/sapphire/compatibie 00 £0
Speakers. 24in. 8 ohm - 50 £0
Speakers. Car Stereo. 8 ohm, 5 watt. In cabinets 90 £2
Dynamic Tape Mikes with remote-control facility -30 £0
Crystal Tape Recorder Mikes 00 £0
Crystal Mike Ingerts with bracket 30 £0
Indicators. 12 voit L.E.D. in chrome bezel 48 £0

‘Bargain Bags'* 4Ib caps/ diod: -00 £4
Controls. Volumo/prml (rotary lnd slider). Assorted 100 £2-

Transistors. 20 npn/pnp. All new and marked £1-

Transietors. 100 npn untested
Diodes. 100 germanium untested
Diodes. 100 silicon untested
zener untested

100 resistors, 100 ceramics. 100 diodes £1-
100 resistors, 100 ceramics, 100 polystyrene £1-
Pack 3''—100 resiators, 100 s/mica/ceramic, 100 polyester £1-

ALL ABOVE ITEMS PLUS 25% VAT

Flourescent 12-voit Camping Lights

21in, 13 watt £4-90
12in, 8 wm £3-90
Disco'’ Type 3-Channel Flashing Light Units. Bullt-in mike. No

connection needed to amp £17-50
Multimeters—a.c. 01000V, d.c. 0-1000V, 0-100mA, 0-150kN £3-
Multimeters

a.c. 0-500V (10 ranges), d.c. 0-500V (12 ranges)

d.c. current 0-25uA to 0-10 amps (10 ranges)

Resistance 0-100 ohms to 0-16MN (4 ranges) £11-30
Panel Maters. 0-50uA. 2¢in x 1{in £2-50
Soldering Irons. 15 watt. Pencit bit £1-20
Servisol Switch Cleaner (with snorkel) £0-50
Copper-ciad Fibre Glass Board

Single-sided. Square foot £1-00

Double-sided. Square foot £1-25

Fotolak'' Light Sensitive Spray for printied circuit making £1-30
Developer for same £0-30
Ferric Chioride for etching £0-40

ALL ABOVE ITEMS PLUS 8% VAT

G. F. MILWARD, 369 Alum Rock Road,
Tel. 021-327 2339 Birmingham B8 3DR.

Postage: Below £10—50p
Above £10—Free
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X YT

s circuit (Fig. 1) was designed "~ LOW VOLTAGE INDICATOR

for use with an electronic volt-
meter to indicate when the battery

voltage falls below 7-5V where the
accuracy of the meter begins to i g
;.
The circuit can be made to switch & A, v+
i
T

deteriorate.
~at any voltage by altering R1, R2, %
DI, and by swopping pins 2 and 3
there is a choice of either normally -
on or normally off operation. The o Tm -

o7
NLOGT

3
normally off arrangement is shown . . TiL208
as in this state the circuit only takes

;, L : | P. Boscott,
‘ Banbury . ﬁg. l

—O +12v

CAR ALARM

TR2 ¢
BC108 T 2ipF

02
F \INGOO1
. )
I I - : CSRY
- s
Wo &
k()
- ov
I .
® .

& CHASSIS

THE requirements to be met for TR2, this being about 20 micro- ing current of the CSR which
the car alarm were that it should amps. switches off, leaving the circuit in
give an audible/visual alarm for a If any of the alarm switches are its quiescent state again.
preset interval and then reset to a earthed TR1 conducts, both causing Relay RLB is enabled when the
“ready” state, the car meanwhile be- TR2 to conduct and switching on CSR is on, and must be a latching
ing immobilised. The quiescent the CSR. TR2 thus shorts the timing type either. electrically or mechani-
power consumption must also be capacitor each time a switch is made call);. The latter is probably prefer-
low. L . and the timing period starts from able as the ignition reset switch can
The following circuit was devised this point. The CSR supplies power be hidden away.
which gives an alarm lasting about to the Schmitt trigger and, as TR6 . .
20 seconds (bleeps horn and/or is conducting initially, to the multi- If trouble is experienced by
flashes headlamps) and breaks the vibrator, RLA contacts then open spurious triggering of the alarm,
ignition circuit, after which it resets and close periodically to give the this should be cured by connecting
ready to be triggered again. The alarm. These contacts can be con- a capacitor across TRI base as
methods used to trigger the alarm nected to the horn or headlamps but shown and decoupling the supply if
are door courtesy switches and/or a must therefore be of suifable rating. required.
trembler switch. This alarm has the The writer used a miniature 700 Layout is completely non-critical,
advantage over other types that it ohm relay which closed at 20 milli- as are components. BC108’s were
attracts attention and immobilises amps and fitted heavier 5§ amp used because they were to hand, but
the car, but does so without being a ¢ontacts salvaged from defunct lower gain types are suitable. Note
public nuisance and without drain- microswitches so obtaining a 10 amp that TR1 is pnp, the rest are npn.
ing the battery (the alarm might be capacity relay at low cost. The CSR was a surnplus item. The
set off by an innocent party acciden- As the timing capacitor charges time delay can be altered by vary-
tally). : up, TRS base voltage is raised ing the values of R6 and C2.
With power applied, in the quies- until the Schmitt switches, TR6
cent state, the CSRI is switched off being cut off and TRS conducting. D. W. Bickley,

and current is only drawn through TRS’s current is less than the hold- | Wolverhampton.
, Practical Electronics May 1976 - ) 421
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RECORDING LEVEL INDICATOR

RDINARY tape recorder VU

meters cannot respond quickly
enough to sudden loud peaks. One
can therefore record at too high a
level without knowing, resulting in
distortion, Peak-reading meters
solve this problem to some degree,
but are complex and not always
totally successful.

The circuit (Fig. 1) eliminates this
problem, and can easily be added
to almost any transistor tape re-
corder. If the peak level of the input
a.c. signal exceeds a certain level,

the 555 timer wired as a mono-
stable is triggered, illuminating the
l.e.d. for about 04 sec, as a warn-
ing that the recording level is too
high. VR sets the trigger level,
low resistance corresponding to a
high trigger voltage, between 0 and
2:5V. 3

Input impedance is over 10k{} for
most settings of VRI, and the unit
can be connected direct to the out-
put of the record amplifier. It
should however be connected in
front of the tape head driver, as
this is a constant-current driver, not
constant-voltage. '

D1 may be any le.d. D2, C3 and
R4 stabilise the trigger level against

changes of V .. It V__ is stabilised,

these components can be omitted,
connecting point X to V.. and
leaving pin 5 of the NES555 uncon-
nected, VR should now be 100k{).
This circuit will work for any Ve
from 6 to 15V, although R2 may
need reducing to 680€) at low volt-
ages. The maximum current de-
mand with le.d. on, is 20mA, and
less than SmA with it off. In use,
it is best to set it to trigger at a
level corresponding to +2-3dB

record level.
N. R. Arnot,

Welwyn Garden City,
Herts.
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TRANSFORMERS

ALL EX-STOCK -SAME DAY DESPATCH. VAT 8%

MAINS ISOLATING

Prim. 120/240V. Sec. 120/240V

Centre tap with screen
VA

£

3-77
4.88

P&P
P

12 AND OR 24 VOLT
PRIMARY 240-250 VOLTS

Ref. Amps
12y 24y
05 025
1-0 05

10 10
15 1%
30 17

LRSS FEELEY T

C

30 VOLT RANGE

. 200/240V. Sec. 0-12-15-20-24-30V
Amps. P&P

10-

60 VOLT RANGE
Prim. 200/240V. Sec. 0-24-30.
Ref. Amps.
No.

>

Soquawn=0o
cooooooon

SCREENEQ MINIATURES
Voirs

- o
83

BEE%5SS2R

0-15-20-0-16-20
0-15-27-0-15-27
0-15-27-0-15-27

1
1
1
1
8
3
1
2
2.
3
ch
s
1.

BEE

50 VOLT RANGE
Prim. 200/240V. Sec. 0-19-25-33-40-50V
Ref. Amps. P

No.
102
103

10-0 1775
AUTO TRANSFORMERS
Auto Taps
s)
0-115-210-240

0-115-210-240
0-115-200-220-240

0-115-200-220-240
0-115-200-220-240
0-115-220-220-240
0-115-200-220-240

CASED AUTO TRANSFORMERS
240V mains lead input and U.S.A. 2-PIN
outiets

20VA £3:29 P.A&P.72p 113W

150VA £6-37

500VA
1000VA
2000VA _ £28.7T1
HIGH VOLTAGE MAINS ISOLATING
Prim. 200/220V or 400/440V
Sec. 100/120V gr 200/240V

Ref.

VA,

60
350
1000
2000

12-15-20-24-30
BRIDGE RECTIFIERS
2A 3

Sp L

2A 40p ’
1A 45p
4A 65p
2A

POWER UNIT
€C12-05 Qutput Switched
3-4-5-6-7-5-3-12V at 500mA, £4-08. P& P
48p. VAT 25%

PM 7A6) £2-35 ——
P& P 15?‘55% VAT) 9 HIGH QUALITY MODULES

TEST METERS
AVO 8 MK5 88
AVO 72 £21.72
£13-85
£11.80 !
inc. steel carrying case
P& P. £1-10. VAT 8%
ANTEX SOLDERING IRONS
15W £2-68, 18W £2-45, 25W €2-26, |
Soldering Iron Kit £3-61,
Stand for above £1-13.
P. & P.25p. VAT 8%

MAGNETIC TO CERAMIC

CARTRIDGE CONVERTOR

Operating voltage 2045V
only £2-65 P. & P. 18p. VAT 25%

BSA MINI-DECK
4 Speed Autochanger £6:00
P. & P. 72p. VAT 25%

NEW STEREO 30
COMPLETE STEREO CHASSIS INC:
7+ 7W RMS AMP. Pre-amp, power
supply, front panel, knobs (needs
mains trans.). Stereo 30. £15-75. Mains
trans. £2-45. Teak veneered cab.

W RMS Amplifter £2-30
5W RMS Amplitier
10W AMS Amplitier
25W RMS Amplifier
Pre-Amp for 3-5-10wW
Pre-Amp for 25W
Power Supplies 3-5-10W
Power Supplies 25W
Jransformer 3W
Transtormer 5-10W
Transformer 25W £2.
P. & P. Amps/Pre- Amps/Power Sup-
plies 18p
P. & P. Transformers 37p. VAT 25%

ELECTROSIL
METAL OXIDE RESISTORS

{ Style Tol.

TR4 2%
5%

TRS 2%
2%
TRS 2%
2%
2%
TR 2%
2%
2%

Omic Range

1002-300k
101300k
100470k
510kN-1MN
1001-4700
51N-510kN
560k-2M N
100-H10
1001-100k
110k-1M0

Price|per 10C
£10-

LLLLLL L RS

£3-85. P. & P. 85p. VAT 25%.

QTY-P.O.A. P. & P. 25p/100

PLEASE ADD VAT AFTER P & P
Audio Accessorles and Bargaln Component Paks.
Semi-Conductor stockists
Callers welcome (Mon-Fri) or send stamp for lists

Barrie Electronics Ltd.
3,THE MINORIES,LONDON EC 3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL
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PATENT INGREASE

On January 1, 1976, the price of
a printed copy of a British Patent
rose, by more than 100 per cent,
to 75p. This is still cheap for a
fact-packed specification of a
hundred-or-so pages, accompanied
by a dozen-or-so sheets of draw-
ings, and is tolerable for the more
average length of a dozen pages.
But it makes any patent of brief
content rather expensive.

For this reason, readers should
remember that most of the official
publications of the British Patents
Office can be consulted free of
charge at over two dozen libraries
dotted around the United Kingdom.
Fortunately, this situation is un-
likely to change, because it would
undermine the basic principle of
patenting, whereby an inventor is
awarded a monopoly in return for
disclosing details of his invention

to the public in a Patent Office
publication.
Free access to any patent

mentioned in this column should
currently be availahle through the
public, commercial or central
fibrary in the following towns:
Aberdeen; Aberystwyth; Bel-
fast; Birmingham; Bradford;
Bristol; Coventry; Edinburgh;
Glasgow; Huddersfield; Hull;
Leeds; Leicester; Liverpool;
London (British Museum;
Science  Museum; Science
Reference Library -attached
to the Patent Office); Lough-
borough (University of Tech-
nology); Manchester; Middles-
brough; Newcastle upon Tyne;

Norwich;  Nottingham; Ply-
mouth; Portsmouth; Preston;
Sheffield; Swindon; Wolver-
hampton.

LIGENSING GUIDE

The British Library recently pub-
lished another of its extremely
useful "Guides to Literature".
These are available free by post
from the Bayswater Branch of the
Science Reference Library (10
Porchester Gardens, Queensway,
London W2 4DE), or on personal
request from the SRL attached to
the Patent Office at Southampton
Buildings, Chancery Lane, London
WC2.

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray, Orpington, Kent

RATENTSRRRY

Each guide has the same general
format; a background to the sub-
ject and clear references to all the
most useful literature that is avail-
able to the public in the SRL.

So far there have been no publi-
cations specifically on electronics

topics (subjects covered have
been artificial polymers, auto-
motive fuels and odd protein

sources), but news of any guide-
line on a selected area of elec-
tronics will  be reported if and
when it is published.

The latest guideline relates to
"Patent Licensing Opportunities”,
and could be of considerable
interest to both jnventors and
manufacturers working in the elec-
tronics field. Some of the source
references given relate to regular
publications which -publicise both
inventions available for licence
and potential licensees seeking
inventions; other references relate
to the legal aspects of licensing,
both here and abroad.

In the latter context, it is im-
portant to bear in mind that since
we have joined the EEC the situa-
tion in Europe has become some-
what confused. Briefly, the Treaty
of Rome forbids any restriction or
distortion of competition within
the EEC and thus would appear
to ban any exclusive licence, i.e.
any licence that gives any one
manufacturer in a territory the
right to corner a market without
fear of competition from other
manufacturers.

In 1962 the Common Market
Commission issued its now famous,
so-called ‘“Christmas message”
which appeared to condone ex-
clusive licenses if tied to a patent.
But this 1962 exemption has been
steadily confused and eroded.
Currently, to the publicly admitted
dismay of the CBI, inventors and
manufacturers must realistically
regard any straightforward exclu-
sive licence in Europe as void
under the Treaty of Rome.

There is legal machinery for
asking the Commission in Brussels
to give its advance opinion on a
draft licence, but this is a lengthy
procedure, riddled with red tape.
Thus® anyone with an electronic
invention to license and hopes of
profit without problems, is best
advised to steer clear of licensing
any one manufacturer to the

0aa

exclusion of others. Likewise firms
are best advised to avoid entering
into exclusive licences if humanly
and commercially possible.

REMOVING DENTS

A simple but allegedly previously
ignored approach to straightening
out dents in car bodywork is
claimed by Erwin Schiil, of Switzer-
land, in BP 1 403 164.

According to the inventor, it is
well known that to use a welding
tool to soften the damaged metal
leaves stresses in the sheet after

~removal of the dent. The proposed

solution is to use a welding tool
in- the manner of a hammer, so
that a multitude of tiny spots are
heated briefly to a high tempera-
ture, rather than a whole area.

The necessary tool is shown in
Fig. 1, the handle incorporates a
hammer head with a central cop-
per electrode which is surrounded
by a safety sheath. The dent is
flattened using short tapping move-
ments so that the electrode briefly
contacts the metal and heats spots
of around 1Tmm square to 1,000°C
for a fraction of a second at a time.
The material surrounding each
contact point draws in and if the
spots are peppered over the
surface to be treated (Fig. 2) the
result is an overall flattening
without undesirable stressing of the
metal.

BP 1 403 164

ELECTRODE

I

Fig. 2

Price 75p e¢ach
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@ Pieasant green display -
@ Silent Synchronous Accuracy -
@ Pulsating colon - Push-button setting

® Building time 1 hr - Attractive acrylic case
@ Easy to follow instructions -
@ Ready drilled PCB to accept components

12/24 Hour readout
Fully electronic

THE ‘MISTRAL’ 1
DIGITAL CLOCK

* COMPLETE KIT %

Size 10-5 x 5-7 x 8cm

KIT PRICE £11-57

Inc. P. & P. + £0-93 VAT

@ Soft Green Display
® 24 Hour Alarm

@ Alarm Set Indicator

® 10 Minute Repstition

THE ‘MISTRAL’ 2 DIGITAL
ALARM CLOCK

WITH SLEEP-OVER FEATURE

@ Accurate Silent Timekeeping
@ British Designed and Built

COMPLETE PRICE £14-35

Inc. P. & P. + £1-15 VAT

1419 — ADVANCED

SPECIFICATION

@ 14 digit LED display

® 10 digit mantissa with sign and 2 digit exponent with
sign for data entry or results (10-% ~ 10%)

@ Automatic selection of correct notation for result dis-
play (scientific or floating point)

® Dome key or
double entry input

BASIC FUNCTION (+, ~, x. +) AND MEMORY

Algebraic mode operation

Constant operations

Repeat operations

Chain operations

Change sign operation

Display and Y register exchangeable

One accumulating memory

Display and memory exchangeable

SPECIAL FUNCTION

@ Trigonometric functiona (sin. cos, tan)

@ Inverse trigonometric functions (sin'. cos™'. tan~'}
@ Hyperbolic functions (sinh, cosh, tanh}

@ Inverse hyperbolic tunctions (sinh~'. cosh™', tanh~")
@ Radian or degree selectabie

® n constant

@ Logarithms (In. log)

@ Anti-iogartinms (e, 10’}

@ Power function {y’}

@ Reciprocal (1/x

® Square root (VX)

PRICE £25-89

P. & P. 75p + VAT £2-13

and pi g

\

1420 — SENIOR

® 14 digit LED display
@ 10 digit mantissa with sign and 2 digit exponent with
sign for data entry or results (10-"~s10%)

@ Automatic  selection of
correct notation for result
display (scientitic or float-
ing point)

Dome keyboard for excel-
tent response and prevent-
ing double entry input

® Aigebraic mode operation

® Chain operations

® Change sign operation

® Three memories

® Display and memory ex-
changeable

® Trigonometric  functions
(sin, cos, tan)

@ inverse tngonometric func-
tions (sin~’, cos™'. tan~")
® Radian or degree

selectable
. @ = constant
® Logarithms (In. log}

Anti-logarithms (e", 107} .
Combinatorial functions (0", (z), (n).)
Normal distribution function {Pr(x) )
Gamma function {["(x})

Group operations (¥ = . . .1 x1)
Group controls (K4, K¢, x4, ¥ 4. CL gn,)
Power function (y')

Reciprocal (1/x

Square root (Vx)

Square (x%)

Sum of squares ( ¥ x?)

Summation (¥ X}

Item count (%

Mean value

® Mixed chain op
{up to two levels)

with pi PP

PRICE £55-63

P. & P. 75p + VAT £4-51

1421 — PROGRAMMABLE

0 BESIDES HMAVING
CAPABILITY DF
SCIENTIFIC CALCULATDA:

9 digit LED display

8 digits capacity for data

entry or results (10 *~ 10%)

Fuli tloating point

Automatic display blanking

Three register operational

stack

Change sign operation

Reverse polish notation

Display and Y register

exchangeable

One accumulating memory

(Memory store, Memory re-

cal, M+ X, M-X and

M + X?)

Trigonometric

(sin. cos. tan) .

Inverse trigonometnc

functions  {sin ', cos ',

tan™")

Radians  and

axchangeable

THE
A

tunctions

degrees

m
Logarithms (In, log)
Anti-logarithms (e")
Power tunction (y')
Reciprocal (1/x
Square root {Vx
Square (X%

IT CAN LOAD ANY 102 STEPS PROGRAM TO HELP YOU
SOLVE THE REPEATED. ENORMOUS, COMPLEX
PROBLEMS:

The Qualit Progr Iculator can be used to
memorize any combination of key entrys while in the
LOAD mode, then automatically plays back the pro-
grammed sequences a3 often as desired in the RUN mode.

Up to 102 steps can be stored in multiprogram sequence
blocks. Each block or program can be executed in-
dividually or you can make the decision to branch to
specific program, run each in series or perform inter-
mediate calculations from the keyboard.

PRICE £40-80

P. & P. 75p + VAT £3-32

and card number when ordering.

Cash, Cheque or Postal Order or if you wish to use
Barclaycard or Access, simply quote name, address

‘vouvTuouy
Company

WMTECH PRODUCTS LD

IMP HOUSE, ASHFORD ROAD
ASHFORD, MIDDX. TW15 1XB
Telephone: ASHFORD 44211 (4 lines)
Telex: 936291 WESSIMP ASHFORD
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apsihrie mh3

Capacitive discharge
electronic igniti

Smoother running

Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds
Up to 20% better fuel consumption

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. It can be assembled in two or three hours and fitted in
16/30 mins.

Becsuse of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no mistire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. It will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging the system, Sparkrite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. (Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
cotl/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board. nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS

Electronic/conventional ignition switch.

Gives instant changeover from “Sparkrite” ignition to conventional
ignition for performance comparisons. static timing etc., and will

also switch the ignition off completely as a security device, includes
switch connectors, mounting bracket and instructions. Cables excluded.
Also available RPM limiting control for dashboard mounting

{fitted in case on ready built unith.

CALLERS WELCOME. For Crypton tuning and fitting service —
‘phone {0922) 33008 |

PRICES INCLUDE VAT, POST AND PACKING.
Improve performance &economy NOW

*

Electronics Design Associates, Dept. PES,
82 Bath Street, Walsali, WS1 3DE. Phone: (0922) 33652

“ Oua
MK. 2 DIY Ass. Kit @ £11.80 ¥V negg)

Mk. 2 Ready Built Negative Earth ® £14.97

for£

Cheque No.

Mk. 2 Ready Built Positive Earth ® £14.97

Ignition Changeover switches @ £4.30 s
Send S AE if brochure
only required.

R.P.M. Limit systéms in above units @ £2.42

L

SAVE SAVE
Save your money on:

% TOUCH SENSITIVE
PIANO KIT

% SYNTHESISER KIT

% ELECTRONIC \
PIANO KIT

* Portable Organ kit with 4-
Octave keyboard 2 pitches,
external tuning. 10 Voices Vibrato. Plywood cabinet and cover finished in
black rexine. Price £99-00 % Portable Organ kit with 4-Octave keyboard, 3
pitches, external tuning, 10 Voices Vibrato. Plywood cabinet and cover finlshed
in black rexine. Price £145-29. % Portable Plano kit with touch-sensitive
5-Octave keyboard. Plywood cabinet and cover finished in black rexine. Price
£145-00. * Console Organ kit with 5-Octave keyboard 3 pitches, external
tuning. 10 Voices, Sustain, Delay Vibrato, Plano Marimba and Wah Wah effects.
Console finished In walnut. Price £250-93. % Console Organ kit with 2 x 4-
Octave keyboards and 13 note pedal board., 4 pliches external tuning, 15
Voices on upper keyboard, 5 pliches and 10 Voices on lower keyboard.
2 Voices on pedal, Sustain Reverberation Delay Vibrato, Snare Drum and
Cymbal on Pedal, Piano Marimba and Wah Wah effects, 4 Drum Unit buttons.
Console finished in Teak or Walnut. Price £470-65. % Console Organ kit with
with 2 x 5-Octave keyboards and 32 note R.C.O. Pedai Board. 6 pitches all
effects and finish as above. Price £880:00 * Console Organ kit with 3 x 5-
Octave keyboards and 32 note polyphonic R.C.0. Pedal Board, 8 pitches,
magnificent range of voices. Price £980-00.

SAVE

* Ci 4-Octave key d C-C £15-50, 5-Octave keyboard C-C and F-F
£20-00. Top octave tone generator, complete with external tuning capacitor. GU500,
£12-95. Top octave tone generator and divider unit complete with external tuning
capacitor, GDS00 £50:00. Construction Manual for Portable Organ, using discrete
components £2-25. Catalogue 60p.

ELVINS ELECTRONIC MUSICAL INSTRUMENTS

Organ Centre: 12, Brett Rd., Hackney, London E8 1JP. 01-986 8455
Component Shops: 8, Putney Bridge Rd., London SW18 1HU, 01-870
4949. 40/42a, Dalston Lane, Hackney, London E8 2AZ, 01-249 5624.

All prices are exclusive of VAT.

ELECTROLYTIC CAPACITOR OFFER f‘N““ IC Radio, £1-20.
10000/63 £1-88 | 2200/40  30p | 220/63 10p ’
10000/50 €1-50 | 1000/180  83p | 180/25 9 | et nae ot o
mw;g ;'5: }mg 25p ‘g:o 130 | heid in stock o
/; 25p | 100/12 7p : g d 0-
sooozm?g ::: 128%25 25p | 8450 16p :?-zl:lorl C.F. 0-5W and 0-25W.
183 23p | 16/450 25p . .
300025 0p| 7035 20p | sos0  30p | Mo Qa0 D sW. S
250070 63p | 330/100  30p | 32+ 32/450 38p | ynf 2nF. SnF. 6p; 10nF. 20nF.
2200/6-3  20p | 250/84  20p | 50/50 80 | 30nF, 40nF. 47nF. 8p; 0-14F.
Micro Switches (make or break) 0-2uF, 12p.
Cabie Ties 33 C280. Polyester 250V:
13p | 10nF, 22nF, 4p; 33nF. 47nF. 4p;
Pot cores (14mm or 18mm). complete 40p | 88nF, Sp; O-1uF, O-15uF, Sp;
180° Pisstic Din Sockets b 13p %22115. én:Fo'::S‘:F. "%: 2-47‘;;&
p;_0-88uF, i 1-0uF, 17p;
ﬂGITAL I1.C.s Py . 1-5uF, 25p; 2 2uF, 29p.
rge range of 7400 series in stock. Prices from 18p. 1N4004 7p | CRS7/40 £1-38
INTEGRATED AUDIO POWER AMPS. 1N4007 9p | CRS1/860 £1-25
20W RMS, 1 off £6- 38, Stereo pair £11-95. { IN4148 5p | CRS7/60 £1-80
30W RMS 1 off £7-95, Stereo palr £14-80. 40689  £1-18
50W RMS 1 off £12-38, Stereo pair £22-76. 0A%0 &p
50w RMS (4N) amp. kits complete with bullding 0491 e ZENER DIODES
and application detnsllt. Suitable for instruments, | ~pcyi4n s9p w 189
disco, hi-fi, etc. £6-95. 4 400m
S.AE. FOR DETAILS CRSY40 £1-08] 1watt 1t
SEMICONDUCTORS
AC141 $7p | BC157 14p | BD115S 87p [ MJI000 £2-88 | 2N3053 26p
AC142 42p | BC158 12p | BD12Y  £1-40| MJ3001 £2-80 | 2N3054  68p
AC187 30p | BC159 12p | BD124 97p | MJ4200 £5-68 | 2N30S5 59p
AC188 30p | BC167 14p | BD131 52p | MJE2955 £1-48 | 2N3702-
AC187K  41p | BC168 14p | BD132 s4p E3055 78p| 2N3T11  14p
AC188K  41p | BC18? 15p | BOT35 s8p
AD161 62p | BC182 13p | BD136 83p | TIP29A  e9p
AD162 82p | BC212 18p | BFYS0 23p | TIP30A  95p | 40361 58p
BC107 -+ 13p | BC301 32p | BFYS51 22p | TIP31A 87p | 40362 60p
BC108 12p | BC302 S8p | BFY52 24p | TIP32A  99p | 40408 ssp
BC109 18p | BC303 I7p | MJ4gT  £€1-38 | TIPHIA 72p | 40407 40p
BC147 14p | BCY7O 18p | MJ491  £1-52 | TIP42A  £1-27 | 40408 s3p
BC148 12p | BCYTY S0p | MJ2500 £2-75 | TIP2855 €1-38 | 40409-
BC148 14p | BCYT2 10p | MJ2501  £2.85°) TIP3055  7Spl 40410 eSp

ALL PRICES INCLUDE VAT
P. & P. 25p on all orders. Hundreds of other types of semiconductors
held in stock. S.A.E. with all inquiries.

EBA

Elilott Blunt Audlo Ltd

40 YORK STREET, TWICKENHAM, MIDDX.
Tel. 01-891 1692

Opening hours 9.30 a.m. to 6 p.m. Tuesday to Saturday
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This exciting new series, provides clear and easily understood descriptions, advice and general help for
amateur constructors, students and technicians aimed at breaking down the barriers that often deter

beginners in electronics.

Available Now...

ELECTRONIC DIAGRAMS

M. A. Colwell

One of the first things that newcomers tc radio
and electronics need to come to terms with
is the language used. This book, which is aimed
primarily at beginners, attempts to break down
the barriers which so often deter students from
taking up the subject. It takes the reader
through the logical steps of building up circuit
diagrams from elementary circuit symbols to
complex systems.
112 pages

0408 00201 8
PRINTED CIRCUIT ASSEMBLY

M. J. Hughes, MA, AMIERE and M. A. Colwell
This Guide describes the characteristics of the
various bases used in printed cikcuit systems
and guides the reader through the stages of
translating circuit diagrams into printed circuit
layouts. Image transference, etching, milling
and trimming methods are described. Some
special techniques such as through-hole plating,
edge connector tabs and multi-layer assembly
are also outlined, and reliability and mainten-
ance procedures are discussed. The merits of
alternative ready-made proprietary assembly
systems are reviewed and tabular comparisons
made.
96 pages
0408 00203 4

ELECTRONIC COMPONENTS
M. A. Colwell

This book forms an introduction to electronic
components, what they are and what they do,
and provides guidance on recognition and

Hlustrated
£1.80

216 x 138mm

Hlustrated
£1.80

216 x 138mm

choice of component for particular applications.
Included are resistors, capacitors, transformers,
chokes, coils and tuned circuit components,
semiconductors and electromechanical and
electromagnetic devices. It also shows how to

recognise faults and prevent breakdowns.
112 pages 216 x 138mm INlustrated
0 408 00202 6 £1.80

Available June...

PROJECT PLANNING AND BUILDING
Morris A. Colwell

This guide will help the constructor to plan,
design and lay out his electronic projects. The
book explains planning, use of tools, compo-
nent board layout, the design and {ayout of
chassis and cases, and assembly and wiring.
There is also an extremely useful Appendix.

SIMPLE CIRCUIT BUILDING

P. C. Graham

This Guide provides a logical introduction to
general purpose circuits for the home con-
structor and to converting theoretical circuits
into practical layouts. The book covers a wide
range of easy to assemble circuits, including
switching and logic circuits and their layouts,
operational amplifiers, a.c. amplifiers and d.c.
power supplies.

PRACTICAL ELECTRONIC PROJECT
BUILDING

Alan Ainslie and Morris A. Colwel!

A concise but informative guide to some of the
current popular methods of construction and
techniques employed in home construction.
Contains hints on finishing and fault-finding
methods.

For detalls of all Newnes Technical Books please write for a free catalogue
and watch for announcements In following issues of Practical Electronics.

Newwes Technical Books

b s

s

BOROUGH GREEN, SEVENOAKS, KENT TN15 8PH
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TELEPHONE 54525

IC’s LOW PRICES TRANSISTORS

FAST SERVIGE

703 RF/IF  26p  MC1303 1,47  PRICE BACH:- = MATCEIRG  20p* DIQDES
ALL FULL SPEC, 709 TO99 22p*  MC1310 £2.09  AC127 & 128 10p*  INS.BUSH SET 6p* (a8l & OA91 GERMANIUM S5p,
] DL707 COM.ANODE & 709 DIL 14 28p* MC1312 SQ £1.50 AC176 15p%  TIP29 & 30 43p*  1Ng0O1 1A50V & 1N4002 Spe
I-—I [ DL704 coM.CATHODE 710 DIL 14 31p* MCl318 £2,50 AC187 & 188 18p* TIP3l & 32 54p* 1N4004 6p* 1N4007 9p*
0.3" 0-9DP 89p.ea « 723 Regul'r 45p* MCl1330 7Sp AD149 45p* TIP41 63p* 1N4148 & 1N914 SILICON 4p,
' " 747 JuMBo 06" ca 74l DIL B 20P* WC1339 AD161 & 162 33p* TIP42 67p*  ZENERS BZY88 400m¥ op.
—e | LED DISPLAY €1 .75 741 DIL 14 31p* ucmso/l/z 75p BC1 07 8p* TIP2955 99p*  ZENERS 14W 17P,ZlJnoisetl
3015F 0-9DP £1 '275‘ 741 TO99 31p* MCl466 /9 €3 BC107B 12p* TIP3055 67p* BRIDGE RECTIFIER 1A50 18p
(49 % 747 2x741  67p* WFC4000 iW  99p  BC108 7p* TIS43 UJCT' 26p* 1A400V 25p, 4A100V 45p
DISCO etc STROBE 748 DIL 27p* NES36 FETOPA £2¢  BC108B 12p* 2ZTX107/8/9 11p )
ZENON TUBE £5 ea. « 7805 5V  £1.39% NE540 £1,10¢« BC109 8p*  ZTX300 &304 20p SCR’s TRIACS
19 7812 12V ¢1.39* NE550 2vR' €1 ¢ BC109C 12p*  ZTX500 &504 42p SCR's TAG1/400 1A400V 50p*
LE D [f@ A 7815 15V £1,39* NE555 TIMER 4lp* BC147/8]9 9p  2N706 % 708 1lp 1A50V 38p* 1A 600V 70p*
7900 Series €3 # NE556 2x" 84p* BC157/8/9  12p  2N2646 UJT 38P* (541 44400V SCR ONLY 47p*
209 STYLE OR b.2" NO cLIP 11p* 76013 6@ AF 75p NE560 PLL £4,00  BC167/8/9 12p  2N2804 & 5 20p*  yprac SC146D L0A400V €1%
TIL209 or 0,2"RED & CLIP 13p* CA3046 59p NE561 PLL €4.00  BC177/8/9 18p  2N2926broyg 9p  RIaC DISCO 16A400V £1,75%
GREEN LARGE/SWALL & CLIP 22p* CA3048  £2.20  NE562 PLL £4,00  BC182/3/444L10p  2N3053 16p%  pIACS:ST2 20p.BR100  25p
ORANGE LARGE/SMALL & CLIP 22p* /  CA3054 £2 NE563 £2,25 BC212/3/4A44L12p 2N3054 42p.
ORP12 57p* 2N5777 33p* TECL2 50p® ICL8038  £2.68% NES65 £2.50  BCY70/1/2  16p* 2N3055 115W 37p*  \J @ J*
DIGITAL CLOCKS MM5316 £5¥ LM300 £1,50% NE566 £1,55  BD131 & 132 39p*  2N3055 RCA 60P*  sonpe® oo paer CUTTER49p®
L¥301 OPA  41p* NE567 £2,20 BFR88 250V 35p 2N3702/3/4/5 8p COPPERCLAD 0,1 PITCH VERO
MM5314 £3,39¢ MN5311 £5¢ LM304 0-40V €3% SN72741 741 20p*  BFYS0 l4p*  2N3706/7/8/9 8p 2§"x5" 32p% 23"x3}" 20p*
AY51224 €3.49% PCB 1+ LM308 Hi Bo 95p* SN76660 IF 75p  BFYS1 14p* 2N3710 & 11 8p 31"x5" 37p* 31"x3{" 32p*
CAPACITORS LM309K SV £1,75% SN76611 IF f£1 BFY52 & 53 14p* 2N3819E FET 12p 31x17" £1,70%
CERAMIC 22pf-0,1uf 50v 5p, Lv372 IF £2,00 TAD100 afP €2 BSX19/20/21 16p* 2N3820 FET 40p 33"x17" PLAIN 0.1"¢1,06%
ELECTROLYTIC:10/50/100 uf 10 or  LM377 2x2 €3  TBABOO 89p  WJ2955 T03 75pe  2N3B23E FET 16p 1} "popanpoarp bxan  f2e
25V 7P, 50V 9p. 2uf/10V 6p. LM380 60745 89p TBAB10 7WAF 80p  MJE2955 B9p* 2N3904/5/6 15p
1000uf 25V 18p.200/500uf 9p. Lm381 £2 TBAB20  ¢1.49_ MJE3055 64p*  2N4289 mini 31p DAI_
POTENTIOMETERS LIN/LOG 16p ea LM3900 40PA 63p* ZN4l4 RX 99p  MPU131 PUT 49p  2N5457 FET 45p
PRESETS 6p, RESISTORS 1 P ea ne“
HEATSINKS TO5/18 7p.TO3 15p. A -Iq'n TTL CmD 5 LDB‘C ]
SWITCHES: SPST 19p.DPDT 24p.° FULL SPEC. 5% off 100MIX  Ngw MOTOROLA CD14533 £2,35¢ DALO ETCH RESIST PEN 69p*
DIN PLUGS ALL 12p. SOCKETS 9p. 7400 9p* 7474 27p* ) . . FEC ETCH PAK 500gm  89p*
ALICASES: n35/AB7 50p AB13 65p 7401 tops 7476 27pe  CDfooo  1Spx  (CD4028  73p% 6x4" COPPER BOARD  50p*
TRANSFORMERS ,100mA 89p ea* 7402/3  1lp* 7490 37pe* CD4001 LD C D106 G o PCB KIT 3 ITEMS c2¢
$A/1A 6/12 or12/24 £2 each. 7404 taps 7491 60p* CD4002 :gp‘ gg:g:; ng‘ CASSETTE MECHANISM €9 & AS£12
NEW AUDIBLE WARNING BLEEPER ¢l 7405/6/7 25p%  7492/93 43p) e 17pe (D051  9ape TGS GAS DETECTORS 308etce2+
TRAMPUS FULL SPEC PAKS ALL £1 ea 7,:?3/9/1022;. 7496 68ps  CD4013  45p%  CD40S5 <l = UL sach et
PAK A 10 RED LEDS our choice 1+ 7420/30 12ps 74100 ¢l Gy oy SR o I S
PAK B 5 741C OP AMP 8 PIN  ¢1% 7440 12ps 74121 26p* EoIRG b e 1.,". TOP QUALITY NYLON
PAK C 4 2N3055 ¢1%.D 12 BC109¢1% 7441 capr 74123 sBpr CDAOIS  CEPL 4810 ¢l 19+ SOCKETS 8PIN 12p* ,
PAK E 10 BC182 €1,F 11 2N3704"¢1 7447 67pe 74141 64p* D022 B P CD1511 ¢€1.90%« 14PIN 12p*¥16PIN 12p
PAK G 8 BFY51 £1%,1 9 2N3810e¢] 7470 250 << 1 1 B IR D102 S Pt 8 ren SOLDERCON PINS:
PAK J 9 2N3053 £1+.K 40 1Ngl4 ¢1 7472 g ZRD B GO s Ee o i RGO e
NEW PAK M 4 PLASTIC 3055 90W c1* 7473 26 I GLLoO M. DIV 02 P HED B

20 SILICON NPN PHOTO TRANSISTORS untested for £1.

80 ASSORTED WIRE WOUND RESISTORS 1 to 10W 57p.

1000uF 40V.W. ELECTROLYTIC CAPACITORS size 14in X tin at 3 for 35p.
SILICON SOLAR CELLS 0-3 to 0-5V 5mA at 35p each.

VHF MOS FETS Iike 40673 at 33p each or 4 for £1-10.

PLASTIC TRIACs 400 PIV 6A at 80p each.

35 ASSORTED PRE-SETS and SLIDERS at 57p:

50 ASSORTED POTENTIOMETERS at £1.

PLASTIC SCRa 30 PIV 6A at 15p, 400 PIV 6A at 40p.

STACKPOLE 5A ROCKER SWITCHES at 18p each, or 4 for 60p.

50 ASSORTED TRANSISTOR ELECTROLYTICS for §7p.

PLASTIC 30W POWER TRANSISTORS npn 22p,-pnp 25p, 35p pair.
500yd REEL of PYC CABLE 14"sffand 0-0048 at £3,

100 ASSORTED SILVER MICA CAPACITORS at §7p.

240V GREEN NEONS at 25p each.

TAPE RECORDER DIGITAL MECHANICAL COUNTERS at 20p each.
20 STC BRANDED 750mW SILICON DIODES assorted at 50p.

20 ITT BRANDED 250mW ZENERS assorted at 75p.

POSTAGE STAMP TRIMMERS 10pF. 30pF, 50pF, 150pF, 750pF, 1,000pF at 8p each
200 ASSORTED TUBULAR CERAMICS at §7p.

300 to 500 ASSORTED POLYESTER CAPACITORS at £1.

UHF TRANSISTOR TV TUNER brand new at £1-10

FM 1.Cs like TAA 570 untested with data at 5 for 57p.

BYX 94 1250 PIV 1A SILICON DIODES at 12 for £1-08.

20 ASSORTED TUNING YARACTOR DIODES untested for 45p.

his 44 page

FREE book
hows how!

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

This helpful guide to success should be
read by every ambitious engineer.

Send for this heilpful 44 page FREE book
now. No obligation and nobody will call on
you. It could be the best thing you ever did.

Do you want promotion. a better job.
higher pay” “‘New Opportunities” shows
you how to get them through a low-cost
home study course. There are no books to
buy and you can pay-as-you-learn

@ GEN W CUT OUT THIS COUPON (B Il Bl GER
S). CHOOSE A BRAND NEW FUTURE HERE!
Al

Tick or state subgect of interest. Post Lo the address delow.

C &G Radio. TV& O C & Gd &,' Installs- HIGH VOLTAGE NPN TRANSISTORS Type BF 177 100V. 6 for 57p.
8 Electronics. Mechanics ‘(‘}0'“ '"I nng 1W AUDIO L.C. Type TAA 611B with circuits at 70p each.
Practical Radio und Radio Amateurs O General  Electrical O SPECIAL PACK OF SUB-MINIATURE 50V CERAMIC PLATE CAPACITORS 100 assorted
Electronics  (Tech- Practical TV. O  Engineering trom 3:3pF to 0-01uF for.§7p.
natron) Colour Television O Society of Engincers O RADIO 1.C. ZN 414 with data et £1-20.
Electronig  Engineer- O Servicing . SN Ciccich B gincer 18V 1A MAINS TRANSFORMER 240V input at 85p.
ing ) - g‘";l’g‘”u ;:;g’;c\’ g TO39 POWER DARLINGTON TRANSISTORS at 20p each.
Television  Mainten- Servicing cert Electrical Instahations O 25 TRANSISTOR I.F. TRANSFORMERS assorted at 44p.
e ™ d O Post Masier Generat O prd¥inm 5 PL504 CERAMIC VALVE BASES at 4 for 50p.
CererdRadicpind Ist & 2nd class certs. : Eiacs 20P CHANNEL MOS FETs with circuits for 63p.
TV Engineening C. & G. Electrical O Technicians (Pnmary)
RadioServicing. Main- O gngineering Practise C. & G Telecom

munications:

Please add 20p for post and packing for orders unden{2

J. BIRKETT
RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoln, LN2 1JF
Tel: 20767

tenance and Repairs
Dept. EPE 17

To ALDERMASTON COLLEGE reading RG7 ¢PF

our Landon Advisory Office. 4 Fore St. Avenus, Moorgats, London EC2Y
SEJ Tol: 01829 2721.
NAME (Biock Capitals Plesss) ___

ADDRESS __

KJS!LUDE
Other subjects
Accredied by CACC.

BRITISH INST

Mwo‘k cC
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RE LAYS e e

Col. (1) ( 2 3 4
Coil ohms | { i

52 4-8 2c/o 75p*

Col. (2) 58 5-9 6 clo 85p
Working 185 8-12 6M 65p*
d.c. volts 230 9-18 2cjo HD | 85p*
Col. 3 430 15-24 4clo 85p*
600 10-20 M | 85p*
Contacts 700 (2-24 2cjo 65p*
Col, (4) 700 16-24 | 4c/o 85p*
700 16-24 4M2B 65p*
Price (,250 18-36 2 c/o 65p*
2,500 | 3(-43 2 c/o HD | 65p*

HD = 2,500 | 36-45 6M 65p
Heavy duty 15k 85-110 &M 65p*

®*Incl. Base. All pricesincl. P. & P.

OPEN TYPE RELAYS
6 VOLT D.C. | make contacts 45p. Post |5p.
VOLT D.C. RELAY

© p contacts. 70 ohm coil. 85p. Post 15p.
.C. RELAY
contacts. 120 ohm coil. 85p. Post |5p.
00 VOLT A.C.2¢/o 75p. 3 c/o 85p. Post (5p.
C TYPE R
24 VOLT D.C. 3 c/o 85p. Post 20p. Base [5p extra.
24 VOLT A.C. Mfg. by ITT.3 h.d. c/o contacts.
65p., Post 20p. Base I5p.
55 VOLT A.C. RELAY
3 h.d.c/o contacts. Price 65p. Post20p. Base I5p.
230 VOLT RELAY
3 hd. cfo contacts. Price 85p. Post 20p. Octal
plug in base 15p ext
230/240 VOLT A,C. I\ELAY. Mfg. by Arrow 2 h.d.
I5 amp c/o contacts., Amp connectors. Price £1°10,

20p
110/140 VOLT A.C. RELAY
cjo amp comacts Sealed Mfg. ISKRA,
£1.35, Post 20p. Base |5p extr,
CLARE:ELLIOTT TYPE RP764I G8
Miniature relay, 675 ohm coil. 24 Volt D.C. 2 cfo.
80p post paid.

LATCHING RELAY @
Twin latching relay, '“flip-flop” 2 cfo
5 /

each rela;. Mains contacts. IS5V
A.C. or 50V D.C. operation. 240V
A.C.with2-5K resistor, 85p. Post 20p,

C/O MICRO SWITCH

VERY SPECIAL OFFER. Mfg. b

C.E.M. 3 amp 250 volt. 10 3mp 12

volt, 50 for £3, Post 36p. 100 for £

Post 50p, 1,000 for £45. Post paid.

Bulk purchase means LOW! LOW! prices.
DOUBLE POLE C/O or 2 make/2 break micro
switch. 10 amp 250v a.c. With detachable roller
assembly. (0 for £2'50, Post 50p (min. order 0).

MINIATURE C/O ROLLER
MICRO SWITCH

OMRON Type VI5 FL22/IC. 10 for
£2. Post 50p. (Min. order 10).

230/250 VOLT A.C. SOLENOID
Approximately 14lb pull. Size of feet 1§ x | A",
Price £1.00. Post 20p.

HEAVY DUTY TYPE. |0 Ib. (approx.) pull. £2'50.
Post 50p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx 25Ib
pull 1 inch travel. Two x approx. Ilb I 4 inch
travel, 6 x approx. 4oz, pull 4 inch travel One
24 volt d.c., | heavy duty single make relay. Price
£2.50. Post£l. ABSOLUTE BARGAIN.

—w—tww
Na
<
wOwn
Y
-3
o

m
z
,-
2]
P
m
U

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers.
,@ Will control up to 600W of lighting
except fluorescent at mains voltage.
1 Complete with simple instructions.
£2.75. Post 25p.
1,000 watt model, £4. Post 25p.
2,000 watt model, £8. Post 40p.

CENTRIFUGAL BLOWER

Mfg by Smiths Industries, 230/240V
a.c. Miniature Model, Series SEf200.
Size 95mm x 82mm x 82mm.
Aperture 38mm _x 3Imm. 12
c.f.m,, £2.75. Post 50p.
Mfg. by Airflow Developments Ltd.
Precision made, continuously rated, smooth running.
230/240V a.c. motor, 80 c.f.m. As illustrated but
with round aperture, £6-50. Post 75p.
Mfg. by Woods.
Extremely powerful. 220/250V a.c. 0:3A 2,700 r.p.m.
continuously rated. Capacitor start. Cast construce
tion. Aperture 66mmX50mm, O/A 200mm. £12.
Post £1.
Mfg. by Parvalux Type SD38B.
220 volt A.C., 50Hz, 0-55 amp. Continuously rated
2800 r.p.m. 120 cfm. Brand New. Fraction of makers
price. £10, Post £1.

YARIABLE YOLTAGE TRANSFORMERS
ROTARY VACUUM AIR PUMP AND

VARIABLE 0-260V  All Types COMPRESSOR
SHROUDED TYPE Carbon vane, oilless, 100/115V a.c.,
200 watt (| amp) £10.00 “h p motor, 50/60 cycle, 2875/3450
0-5 KVA (24 amp) iMAX) £11-50 20 in vacuum, comp. 125
| KVA (5 amp) (MAX) £16.50 10 p.s.i. (approx. figures).
2 KVA (10 amp) (MAX) £30.-00 New unused surplus stock. Supplied
(MAX) £33-00 with electrical connection data, FRACTION OF
MAKERS' PRICE £12, Post £1:00. Suitable [ 10/240V,

3 KVA (15 amp
4 KVA (20 amp) (MAX) £60.00

37-5 amp (MAX) £102.50 1 150 watt auto transformer £3:50. Post SOp. (Both
CARRIAGE AND PACKING EXTRA items together Post £1-25).
L.T. TRANSFORMERS GEARED MOTORS
0,6, 12 Volt at 10 amp, £6:15. Post 70p. 100 R.P.M.
0,10, 17, 18 Volt at 10 amp. £870. Post £1:00 | |5 b, ins. 110 volt, SOHz. 2:8 amp, single phase,
0, 4, 6,24, 32 Volt at 12 amp. £10:90. Post £1-0 split capacitor motor. Immense power. Continuously

0,6, 12 Volt at 20 amp. £9'90. Post £1°00 § 5 “Torally enclosed. Fan cooled in-line gearbox.
0. 12. 24 Volt at 10 amp £10:30, Post £1-00 | e Y e 5 mm. Spindle dia. 155 mm.
0,6,12,17,18, 20V°|(Bt20 amp, £11:80. Post £1-00 Length 145 mm. Ex-equipment tested £14. Post
Ozher types to order at short notice—Phone your £1.50. Suitable transformer 230/240 volt operation
enquiries. £8. Post 75p.

AUTO TRANSFORMERS ggog.‘r'ovn. RESVE”RSIBLE“ . y rated,

20/240 volts at 75 a.c. Small, powerful, continuously rate:
S B e ™ S e £4.30. Pots 50p. 300 | reversible motor. M.Lg. Berger (Germany). Sizé
watt £6°20, Post 60p. 500 watt €9-20, ‘Post 75p. | 80mm x 65mm x 65mm. Spindle dia. émm X 15mm
1000 wate £13+50, Post 90p. long. Weight 725g. £5'50. Post 50p.

STROBE' STROBE!' BODINE TYPE N.C.l.
{Type J) 71 r.p.m. torque 101b. in.
Reversible 1/70th h.p. 50Hz. (Type

STROBE!L

HY-LIGHT STROBE MK IV 2) 28 r.p.m. torque 20 Ib. in.
n q R Reversible 1/80th h.p. S0Hz.
Build a Strobe Unit, using the latest type Xenon The above two precision made U.S.A. motors are
white light flash tube. Solid state timing and ofered in ‘as new’ condition. Input voltage of motor
triggering circuit. 230/250V a.c. operation. 115V A.C. Supplied complete with transformer for
For use in large rooms, halls'and utilises asilica 230/240V A,C. input.
tube, printed circuit. Speed adjustabte 0-20f.p.s. Price, either type £6.25. Post 75p or less trans-
nghz output greater than many (so called 4 former £3.75. Post 65p
Joule) strobes £15°40. Post 75p.
IS R.P.M.
Type SD48 80 Ib. in. Input [00/200 volt A.C. Length
XENON FLASHGUN incl. gearbox 270 mm. Height 135 mm. Width 150
TUBES mm. drive shaft 16 mm. Weight 8-S Kilos. BRAND
Range of Xenon tubes available from stock. NEW. Price £10, Carr. £1.
S.A.E. for details. Suitable transformer for use on 220/240 volt A.C.
£3'85. Post 50p.
ULTRA VIOLET BLACK LIGHT 20 R.P.M. )
FLUORESCENT TUBES 230/240 volt a.c. miniature motor. Price £1. Post 20p.
41t 40 watt, £6°05 (callers only).
2ft 20 wa £4.68, Post 60p. (For use in REVERSIBLE MOTOR
standard in). MINI. Ilin 8 watt, £1-76. General Electric, 230V a.c. 1,600
Post 25p. %in 6 watt, £1.43. Post 25p. r.p.m. 0-25A. Complete with anti-
Complete ballast unit and holders for 9in and vibration mounting bracket and
{2in tube, £1.87. Post 30p. (9in and 12in capacitor. Of/A size | lOmm x 95mm.
measures approx.) Spindle %in. dia. 20mm long. Ex.
equipment tested, £3. Post 50p.

SQUAD LIGHT

A new conception in
light control. Four A
channels each capable
of handling 750 watts -

INSULATION TESTERS NEW!

Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin, W.4 in, H.6in, weight 6lb.

of spot lights, flood lights or dozens of small 500V, 500 megohms £36. Post 80p.
mains tamps. Seven programs all speed 1,000V, 1,000 M0, £44. Post 80p.
controlled plus flash moduiation, effectively
giving |4 different displays. Makes sound-to- TR'AC
light obsolete. Completely electrically and theon Tag symmetrical Triac. Type TAG.
mechanically noise free. Price only £60. Post 255‘500V [0 amp, 500 p.i.v. Glass passivated plastic
75p. S.A.E. (Foolscap) for further details. triac., Swiss precision product for long term
reliability £1:00. Post 10p. (Inclusive of Data and
WIDE RANGE OF DISCO LIGHTING application sheet.) Suitable Diac 18p,
EQUIPMENT
6" graphic wheels, 31" cassettes. S.A.E. (Foolscap) A.C. MAINS TlMER UNIT
for details. Based on an electric clock, with
25 amp. single pole switch,
TIME SW|TCH which can be preset for any
‘Horstmann' Type V Mk. Il Time period up to 12 hrs, ahead
switch. 200/250 volt A.C. Two on/two to switch on for any length

from 10 mins. to
off every 24 hours, at any manually pre- of time, .

set time. 30amp contacts. 36 hour 6ddh"5' "’:Enss"‘l“h off. gi bAIn
spring reserve in case of power failure. a "'Onal min. julé el
Day omitting device. Fitted in heavy timer isalso incorporate ea

for Tape Recorders, Lights,
a d 3
r.f:v:mﬂchv ca:ﬁ! :;';Er‘ghgels:sglz:::z:y . Electric Blankets, etc. Attractive satin copper finish,

Size 135mm x 130mm X 60mm, Price £2:25, Post
i ey i, I VAR ST e

WHY PAY MORE? POWER RHEOSTATS 11!
MULTI RANGE METER. A.C.volts

215 500 4CRC Rolt 234300 ((Gens itivity Superior Quality Precision Made & Jig ‘\

0“0“0“00 .. angha.c . Dic. csurre:t :

mA ms range. turdy o

compact moving coil instrument with NEW POWER RHEOSTATS ™

2| ranges. Dlmenswns 120 x 80 x J’

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously

4.
28 WATT 10/25/50/100/150/250/500/ 1K/ 1-5k ohm,
VAT £1:70. Post 20p.
50 (WATT, i/5/10/25/50/100/250/500/1k  ohm.
VAT AT 82, MUST BE ADDED TO [EERWISs: I/5/I0/25/50/|00/250/500/|k/|5k/2 Sk/
ALLORDERS FOR THE TOTAL VALUE EEENELSCLIEER Post 35

P,
1-9
OF GOODS INCLUDING POSTAGE ﬂ'.‘n"‘di"Efa'ssséﬁ{»f“’ué‘i'ﬁ'7:?';523‘:%:‘3 e

mm. Weight 0-32k
SERVICE TRADING CO Price £5-00. Post 50p. §
(Total price inc. VAT and post £5:94). Incl. lead$ and
battery.

All Mail Orders—Callers—Ample Parking

Dept. PES, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showrocom open Mon.-Fri.

UNLESS OTHERWISE STATED
Personal callers only. Open Sat.

SERVICE [ty
T R A D I N G c o . Phone 01-437 0576
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Designed hy

TEXAS

Featured hy PRACTICAL WIRElESS
SOLE U.K. DISTRIBUTORS - HENRY’S

Build the Texan stareo amplifier, then you can be doubly proud ! For a start,
vou'll own a superb home entertainment

unit. And have had all the pleasure of
doing it yourself, with the Henry's kit.

% Can be built Stage by stage
Ask for leafiet 20.

% Everything necessary
supplied. Full atter sales service
and guarantees.

KIT PRIGE

£35.00

inc. VAT +£1 p&p

Look at the Texan specification

Incorporating fully integrated stereo preamp
and power amp, with & IC's, 10 transistors,
6rectifiers and zener diodes. Plus stabilised,
protected circuitry, glass fib pcb; Gardeners
low-field low-line mains transfermer; all
|ac|l|l|es and controls. Slim design, chassis
143" X 67 x 2” overati. 20 watts per channel
RMS Iess than 0.1% distortion at1 kHz.

Builtand tested
£48.00inc. VAT
+£1.00 p&rp.

THE NATURAL FOLLOW-ON — THE TEXAN FM TUNER KI1!

KIT PRIGE Build the matching Texan stereo tuner ! Features

advanced varicap tuning. Phase lock loop decoder
£25.95

Professionally designed circuit. Everything you need is
inthekit. From the glass fibie pcb to the cabinet itself.

Inc. VAT +

60p pktp.

Excellentspec: 2.5 uV aerial sensitivity. 500 mV output
(adjustabte). Tuning range 87-102 MHz. Mains
powered.

Built and tested £30.95 inc. VAT +50p p&p.

.. . all the electronic excitement

you could wish forl
An up-to-the-minute game. Plugs
intoyourown TV aerial socket
Switchon. And you're away !
Choose your game — football, tennis
orhole-in-the-wall. Absolutely
safe. Fos you. Your children. And
your TV. Mains powered.
List Price £42.50

inc, VAT +

HENRY'S PRICE-ONLY £29.50 50, 6.
WHATEVER YOU DO, DON'T FORGET

" HENRY'S I}ATAlﬂGUH

For this new edition, we have made
of and
It has over 200 pages, containing
virtually everything for amateurs and
professionals. And you'll have no
bother at all finding everything you
want, because there’s a complete
alphabetical index as well as a section
index. Together, they put you righton
course fos the items you need. From
Sinclair projects to educational kits.
Oscliloscopes to panel meters. Coils to
capacitors. Transistors to valves.
Loudspeakers to microphones - all at
competitive prices. Over 200
pages of vital statistics - just for
you! So send now for your copv

FREE to Educational Establishments when
ordered on oftf headed notepape

20p Carr/Pack

SHF.

SE:IV\;ISE CENTRES 404 ang
”Eh 'R 5 Ba'gllnlqnlo E-ﬁ?n e LONOON L

ANd 500 o, Yoursets)

404/6 EDGWARE ROAD, LONDON W2 01-402 8381

LOWER SALES FLOOR, 231.TOTTENHAM CT. RD., LONDON W1 01-636 6681

..mmms 94/96 UPPER PARLIAMENT STREET, NOTTINGHAM. 0602-40403
STORE ALL MAILTO HENRY S RADIO. 303 EDGWARE ROAD, LONDON W2
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FNDS500 Jumbo 0:5” C.C. Red LED dispiay now only £1-02

(P.E. Mains Clock Feb./Mar. 76)

Complete kit including attractive slim case for 8 digit alarm clock with bleep
alarm, snooze, high brightness driving of Jumbo LED displays, automatic
intensity control—with optional add-ons of touch switch snooze control
and crystal control/battery back-up. £26 -84

P.E. CAR CLOCK with Journey Timer

6 digit clock for use in any car with 12V battery, with an independent journey
timer Incorporated Bright Jumbo LED display comes on with ignition—

ity control. Ci kit of all parts needed including case,
PCB's and all components. Full instructlons £39-50
Easy to Build E.E. DIGITAL CLOCK (Jan. issus). Kit of all components,
Including case etc., for this attractive clock with 12mm green display. Fuli

instructions £15-70
50 Hz Xtal Timebase Kit for clocks (incl. advanced kit above). £6:28
CMOS ICS CD4029  0-94 | CD4059 3-64 | CD4510 1-12 | Displays
RCA MOT CD4030 0-46 | CD4060 0-92 | CD4511 1.20 | 5LT-01  5-80
ONLY CD4031 1-82 | CD4061 16-43 | CD4514 2.56 | DL704E 0-75
CD4000 0-17 | CD4032 0-88 | CD4062 7-33 | CD4515 2-56 | FNDS00 1-02
CD4001 0-17 | CD4033 1-14 | CD4063 0-90 | CD4516 1-12

CD4002 0-17 | CD4034 1-56 | CD4066 0-58 | CD4518 1-03 | Display Int.
CD4006 0-97 | CD4035 0-97 | CD4067 2-95 | CD4520 1-03 | SN75491 0-81
CD4007 0-17 | CD4036 1-82 { CD4068 0-18 | CD4527 1-3p | SN75492 1-02
CD4008 0-79 | CD4037 0-78 | CD4069 0-18 | CD4532 1-15 | CA3130 0-88
CD4009 0-46 | CD4038 0-88 | CO4070 0-18 | CD4555 0-74

CD4010 0-48 | CD4039 286 | CD4071 0-18 | CD4556 0-74 | FlatCabie
CD4011 0-17 | CD4040 0-88 | CD4072 0-18 | MC14528 0-86 | 20WAY 1M
CD4012 0-17 | CD4041 0-69 | CD4073 0-18 [ MC14534 6-04 1-00
CD4013  0-48 [ CD4042 0-69 | CD4075 0-18 | MC14553 4-07 | 1OM for 850
CD4014  0-83 [ CD4043 0-83 | CD4076 1-27 | MC14566 1-21 | TOWAY 1M
CD4015 0-83 | CD4044 0-77 | CD4077 0-18 MCM|4552 0580
CD4016  0-48 | CD4045 1-15 | CD4078 0-18 a-05 | 10Mfor 4-80
CD4017 0-83 | CD4046 1-10 | CD4081 0-18 | Clock Chips IC Socket
CD4018  0-83 | CD4047 0-74 | CD4082 0-18 | MK50253 5-60 | o =
CD4019  0-46 | CD4048  0-46 | CD4085 0-59 [ MM5314 4-44 | 100 0-50
CD4020 0-92 | CD4049 0-48 | CD4086 0-59 | AY51224 386 | 4000 00
CD4021 0-83 | CD4050 0-46 | CDA089 1-27 | AY51202 4-76 | 3000 49.50
CD4022 0-79 [ CDA051 0-77 | CD4093 0-88 | MKS0250 §-00

CD4023 0-17 | CD4052 0-77 | CD4094 1-53 Yerocsses
CD4024 0-84 [ CD4053 0-77 { CD4095 0-86 | CMOS 7514100 2-64
CD4025 0-17 [ CD4054 0-95 | CD4096 0-86 | Books 7514110 294
CD4026 1-42 [ CD4055 1-08 | CD4097 2-95 | No VAT or 751412K  4-00
CD4027 0-46 { CD4056 1.08 | CD4098 1-50 | P& P UATBL12WC
CD4028 0-74 | CD4057 20-35 | CD4502 0-98 | MCMOS 277 0-60

ADD VAT at 8% (Higher rate does not apply to any of above).

25p P & P on all orders. Despatch is by 1st Class Post.

Price list and data sent FREE with an order, or on request {an SAE helps).
Official orders welcomed (written or phoned)}—Univs, Polys, Govt, Cos, etc.
Export orders: No VAT, add S0p (Europe) £1 (overseas) for Airmail P & P.
(No Export autside Europe tor databooks and transformers).

SINTEL, 53b Aston Street, Oxford. Tel. 0865 49791

Multimeters

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(incV.AT.). There's at least one
which suits your job precisely.

We have a lot of other test equipment too.
Send the coupon and we’'ll send you our
complete catalogue.
F__——-----_---_—
|Please send me details of all your test equipment

B NAME it i e e s
B ADDRESS ...,

Eagle International Ltd., Precision Centre, Haather Park Drive, Wembley HAQ 1SU
Tel(01)-902 8832

e - e e e ow wll
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Originated in 1953 by the company’s managing
director, his were the first semi-conductorand com-
ponent packs to be marketed in this country, and
indeed, the company's name grew out of 'British
industrial Pre-Packed Components'’. Today. Bi-
Pre-Pak continues to occupy a position of pre-
eminence in the supply of packs as well as a vastly
extended range of products detailed in our latest 24
qe A4 gize free catalogue. Send 10p stamped large
self-addressed envelope for your cepy by return.
IT'S ALL IN OUR FREE CATALOGUE

Component Packs

CP1 150 Capacitors, mixed bag of paper, silver mica. elec-
trolytics, etc. Approx quantity. counted by weight. (post &

pnck 208) o a
Resistors. mixed bag of ditferaht types. values. wat-
tl es, etc. Approx. quantity, counted by weight...
CP3 40 wirewound resistors, mixed type: alues and wnl-
tages
CP4 12’ Potentiometers. pre-set
Mixed types and vlluos
CPS 5 Earp sin radio.
cassettes, etc. Less pluqn for -ullnble plugl see PAK: CP9
and CP10
CP8 S0 TO-5 mounting pads, fita between transistor md
board, for that pro. finish
CP8 500 Cable clips for G.P i cable
hardened steel pin (probubly lunq.mn) per ullsd box ol

wiwound, carbon ) otc.
--80p

500
CP’ 5 3-5mm plugs, miniature jack, to fit earphones in PAK

CP12 10 Reed relay inserts. 1in long jin dia. These wlll
operate from an external magnet or coil. For Magnets see
PAK CP13 ....00p*
CP13 10 m, Rnotl various sizes for operl ng reed-
switches in PAK CP12. ideal for burglar alarms on dOOTI lnd
windows, etc . oo
CP14 40 p wllh
and without switches. etc. Mixed values and wnmgen .20
CP15 12 Standard crocodile clips rew fixing, good

-

quality ...
CP16 5 P.
transidtor.

various parts inc
CP17 25 Electrolytic Capacitors, vario
voltages, many useful types, from TV to tran:

CP18 1 Light activated
Ready mounted on PC board with gate resistor
fitted. Full data and circuit diagrams for 14 projec
|Iava pholo flash unit. burglar alarm. etc .
3 Micro switches 1 pole change over standard mo ol

-.80p
1-6 amps type LQF.
and leads
mcluda

I)lnx in
m1

CP21 200 Square inches of copper laminate P.C. bo-rd |n
approx. 8 pieces

Reg NoB20919

Bargains in Semi-Conductors,components, modules & equipment.

TESTED AND GUARANTEED
TP4 3 SN7490 integrated circuits, 14 pin duai in fine TTL
type. Decade counter. Get one FREE these are 60p each in
singles £1-20*

All the following are at 80p each pack

TP9* 5 SN7400 integrated circuits. 14 pin dual in line TTL
type. Quad 2-input NAND gate. Get one FREE, these are 15p
oach.

TP10 2 light dependant resistors. 400 ohms light 1 megohm
dark, }in dia.

TP11 10 Transistors XB102 and XB112 equiv. to AC126.
AC156, OC81/2. OC72, etc.

TP12* 4 127 Silicon rectifiers 1000 piv 1 amp. Plastic TV
ractifier.

TP13* 5 OCP71 Light sensitive transistors.

TP14 20 OC71 germanium PNP audio pre-amp transistor,

black glml
TP1S 0051 germanlum PNP audio output transistor.
white giass t
TPI8 20 gzoomm transistors, PNP silicon TO-5. un-

marked.

TP17 20 1 watt zener diodes. mixed voltages, §-8 to 43
volts.

TP18 20 2N3707/8/9/10 tra
unmarked.

TP19 100 Diodes. mixture of germsnium. gold bonded.
silicon, etc.. s useful selection of many types. marked and un-
marked,

TP20 10 Mullard OC45 transistors.
manium.

TP23 20 BFY50/1/2. 2N696/7, 2N1613. etc. NPN silicon
TO-5 uncoded. Complementary to PAK TP24.

TP24 20 BFYG4. 2N2904/5. etc., PNP silicon TO-5 uncoded.
Compilementary to PAK TP23.
TP30 20 NPN silicon planar tra
BC108 etc. uncoded.

TP31 20 PNP sescon planar tra
BC178 etc. uncoded.

TP32 20 2N2928 Silicon Plastic transistors, uncoded and
ungraded for colours.

UNTESTED PACKS -80p EACH
Speclally for keen bargain hunters
UT1 50 PNP germanium transistors, AF and RF. Very good
yleld.
UT2 150 Germanium diodes. miniature glass type.
uTs 40 Zener diodes, 250mwW OAZ240 range. average 50%
good

stors, NPN silicon plastic.

I.LF. amp PNP ger-

tors, TO-18 similar to

tors. TO-18 similar to

POWER TRANSISTORS
Vce

Watts 1c Amps Price
40P1 15 20 3 20p*
40P2 40 40 4 30p*
40P2 40 40 4 30p*
90N1 15 45 4 25p*
90P1 15 45 4 25p*
9ON2 40 %0 8 38p*
90P2 40 90 8 38p*

Many other types available from 3 to 115 watts

Integrated Clrcults: MM5314 Dual in line clock chips £3-00*
LMS 380/SL 60745 Dual in line 2W audio amp. with .

£
Dunl in line IC sockets 8-pin-14p; 14-pin-15p*; 16-pin—

Signal Generator: For MW and IF covers 550kHz to 1-6
MHz for MW and 400 to 550kHz for IF; Fully portable (p A p

Mains Transformers:
MTE 6V 0 6V 100mA.

S$ST12/1 12V 1amp.
$8T18/1 18V 1amp.
§8T25/2 25V 2amp.
SST30/2 30V 2amp.
88T35/4 35V 4amp.

PC EDGE CONNECTORS
T

gpc Sizes Pitch Price
SSEC 6 way tiin 0-156in 32p
SSEC 10 way 13in 0-156in SO0p
SSEC 12 way 2in 0-156in 60p
SSEC 16 way 2¢in 0-156in 759
SSEC 18 way Jin 0 156in 85p
SSEC 22 way 34in 0-156in 100p
OTHER UNTESTED PACKS . 80p e
UT10 15 power PNP germail and NPN

silicon, mostly TO-3 but some plastic and some marked.

13 15 circuits. exper pak, dual in line,
TO-5, TTL. D'TL marked and unmarked. some definitely good
but old types.

For full ranges - See Cataiogue
BOOKS

All free of VAT—We carry very large stocks of technice!
books by Babani & Bernard Publishers, by Newnee and
Butterworth as well as nhnm boakl from the Com-
mon Market in in our
cataiogue.

B-P-P SECURITY CHECK POINT

MAKE SURE YOU GET

BI-PRE-PAKLTD

SINGLES
Bridge e, Plastic /!
PIvV = 50v 100V 400V
1 amp 25p* ISp* 45p*
2amp I5p* 45p* 55p*
4 amp 45p* 50p' 80p*
6 amp 50p* 80p* 0p*
BY164 equiv. SKB2/02400V 1-58mMp...... ...... ceceeiiees i 45p*
F.E.T.e:
2N3818  10p; 2N4416  20p
Mos F.E.T.g:
Il!’NﬂVMEMBw . .50p

ni-Junction Transistor

2N2160  65p* 2N2646  48p* and address

TIS 43 31p*
P.U.T.8: 2N26027 .
L.E.D.s: TIL209. Red
YIL211, Green

Also:

POWER DIODES,

THYRISTORS,

TRIACS,

OIAC,

ZENER DIODES,

gPTO-ELECTRONICS.
te.

EXCITING NEW
STIRLING SOUND
AUDIO MODULES
SEE NEXT

MONTH’S ISSUE

222 224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF.

TELEPHONE: SOUTHEND (0702) 46344.
WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED

Practical Electrpnics  May 1976

@ Write your own name
clearly in
block capital letters.

@® Check that your order
is correct for description,
quantity and price.

® Don't forget VAT at 25%
of total value of order
unless otherwise stated.

OUR NAME AND ADDRESS
RIGHT WHEN ORDERING
® Cash (cheque, money or
postal order) with your
order, please

® Mention this Journal
when ordering If you don't
want to cut out the coupon.

TERMS OF BUSINESS:

VAT at 25% must be added to total value of orders except for items marked *
or (l%), \vhon VAT Is to be added at 8%. No VAT on overseas orders. POST and

PACKI

G add 25p for UK orders uniess marked otherwise. Minimum mail

order aee-pllblo—ﬂ Overseas orders, add £1 for postage. Any difference
will be credited or charged. PRICES subject to alteration, without notice.
AVAILABILITY: ANl items available at time of going to press when every
effort Is made to ensure correctness of information.

To BI-PRE-PAK, 224-226 WEST AD.. WESTCLIFF-ON-SEA. ESSEX

Please send

for which | enclose

.......................................... inc VAT
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SINCLAIR I1C20

and printed circuit, £6-95.
PS20 Power supply kit for the above, £4-95.
VP20 Volume, tone-control and prnmp kit, £7-95.
SP20 10W 4 ohm speaker for IC20, £2

Send S.A.E. for free leafiet.

IC20 10W + 10W stereo IC amplifier kit with free bookiet

SINCLAIR BLACK WATCH
Fully assembied

with black

strap, £20-95*.

Bracelet, £2*.

SINCLAIR CALCULATORS*

JC12 AMPLIFIER

6W IC sudlo amp.
with free data and
printed circult,
£1.95*%,

DELUXE KIT FOR JC12
balance control, £4-95,

JC12 POWER KIT
Supplies 25V lamp, £2-95.

JC12 PREAMP KITS

Stereo £3-10.
85p, Stereo £1-70.

LOUDSPEAKERS FOR JC12
8in. x 5in. 8 ohma SW £2-50.

Send S.A.E. for free leaflet on kits.

Includes extra parts for the pcb and vol., bass and trebie
controls for mono version, £2-29. Stcrco model with

Car £7-95, c.mbrIdS:mMomory £11-20, Scientlfic
£11-96. Oxford 100 £5-95. £14-95. Oxford 300
£18.98. Programmable scientific £25-85. Malns adaptor for
programmabie and Oxfords £3-19, Mains adaptor for
Cambridge and ScientHic £3-15.

CBM CALCULATORS* )

789MD £8-45. 807D £7-80. SR1800 £23-28. 778MD 7 diglt/
%/memory £5-88. SR7919D 8 dlglt/momory/trlgllog/pv
powers/sclentific notation, £13-20. SR4148R with mains
unit, £34-95. Maina unit for other machines, £2-95.

' CASIO CALCULATORS*
Personal mini 6+6 dl%" £5-95. Pocket 8S 8 digits/%/
const. £8-25. Memory 8R 8 dlgits/%/memory/const. £9-25.
FX20 £19-95. Mains adaptor for all models £3-95.

Type 1 for magnetic pickups, mics and tuners. Mono £1-55,
ype 2 for ceramic or crystal plckups. Mono

24-HR. DIGITAL CLOCK KIT*

Includes pcb, mains power lupﬂly. attractive case, 0-5ln.
jumbo green display, clock chlp, end uII othor parts.
Dlsplays hours and

Battery Eliminator Bargains

55 WAY SUPER

New switched model. 3 to 30V In {V steps. Fully stabilized.
IA out uthtI:II:T 95. Assembied £10-88. 2 Amp model. Kit
u 3.

G-WAY SPECIAL
Switched output of 3/4}/
6/7}/9/12V at 500mA with
4-way multi-jack plug
and free matching
socket, £5-80

6-WAY DOUBLE RADIO MODEL £6-80
Similar to above, but with g/vm-.tud battery connectors.
3+ 374} + 4}/6 + B/T4 +74/9 +8/12 + 12V at 250mA. Also gives
15/18/24V single.-

3-WAY MODEL
Switched output of 6/74/8V at 250mA with 4-way multi-jack
piug and free matching socket, £2-95*.

RADIO MODELS
50mA with press-stud battery connectors for radios, etc. 8V
£2-95. 9V £2-95, 44 + 41V £4-45, 6+ 6V £4-45. 9+ 9V £4-45.

CASSETTE MAINS UNITS
7}V output to run cassette recorders from the mains.
plete with § pin DIN plug, £3-45.

colon. Kit £12-50, Built £13-50. Send SAE tor free
leafiot.

S-DECS AND T-DECS*
clsl Ofter: 25p or 50p off orders accompanied by 25p or

SINCLAIR PROJECT 80

amp, £10-30,

FM tuner £13-25. PZ5 £3-95. Q16 £10-95. PZ6 £8-70. FZA

£9-10. Trans for P28 £5-40. Z40 £5-75. Stereo 80 £11-95.
ject 28 : 805Q £18-98. Quad decoder

£14-95. Z80 discontinued but we stock 30W equivalent

PRINTED CIRCUIT KIT £3-95*

8q
resist pen, small drill bit, laminate cutte
Instructions.

Make your own printed clrcults. Contains etching dish, 200

adverts.
S-DeC £2-24
T-DeC £4-05
u-DeC A £4-45
u-DeC B £7-85
IC carriers—
16 dll: plain £1-07,
“g‘?«:?ckl' | uﬂzp‘ i : 1-85. SST
1 plain , with socket £1-88. 1 680p, SSU1
SSN1 60p. _e

CAR CONVERTORS
Input 12V DC. Qutput 6/74/8V DC 1A regulated, £3-95*,

BATTERY ELIMINATOR KITS
Send S.A.E. for fres leafiet on range.
100mA radio type wlth’grm stud battery terminals. 44V
I:1 l!. 6V £1-95. 9V £1
doubie radio type with press stud terminals.
+4{V:2 . 8V + BV £2:75. 9V + 8V £2.78.

A cassette with 5 pin DIN plug T4V £1-95,
Stabllized 8-way type with volt. o ltnblllur to give low
hum. 3/4}/8/74/9/12/15/18V 50mA,

Heavy duty 12-way types 4{/8/7/0}/11/13/14/17/21/
28/34/42V. 1 Amp £3-95. 2 Amp £5-98.

SWANLEY ELECTRONICS

MAINS TRANSFORMERS

6-0-6V 100mA #5p. 9-0-8V 100mA 85p. 18V 1A £1-85*.
0, 12, 15, 20 24, 30V 1A £2-95*, 12-0-12V 1A £1-95*,

0, 12, 15, 20, 24, 30V 2A £4-20*, 20V 2{A £2-20.

6V and 8V trane are d.c. _fated, others are a.c. volts.

Dept. PE, PO Box 68, Swanley, Kent

Post 30p on orders under £2, otherwise free.
Prices include VAT (Overseas customers deduct
7% on items marked *, otherwise 20%). Official
orders from schools, government labs., efc.,
welcome.

and Clocks

In addition to National, Mostek and Caltex
clock chips. we are now selling a range of
General Instrument chips.
AY-5-1202
12 or 24 hour. 50 or 80Hz. Interfaces
directly with Futaba 5LT01 £4-76
AY=5-1230
Similar to 1202. ON/OFF program-
mable alarm. In 7 segment mode
can drive 5L.T01, or BCD to drive logic
or TV display chips £€5-25
MISTRAL CLOCK KIT
Uses AY-5-1202 + Futuba 5LTO1.
Complete kitinciuding case £11-58
CHEVIOT ALARM CLOCK
24 hour 4 digit alarm clock, 0-5in

reen. ‘display, tiit to snooze.

inished clock—not kit £21-85
5LT01. Green Phosphor Diode
Futaba 5LT01 display has 4 digits with
AM/PM. Seconds indication on
colon, Requires muitiplexed input £5-80
5LT02
Similar to 5LT01. Requires non-multi-

plexed input, e.g. MM5316 £5-80
5LT03

5digit multiplexed for use as counter

or DVM modute £5-80

Terms: CWO, Access, Barclaycard (simply quote your
aumber and sign), Credit facilities to accredited acoount

hoiders.
VAT—AN prices exciude VAT (8%). P, & P, tip

BytiO0D

68 Ebberns Road, Hemel Hempstead
Herts. HP3 9QRB
Tel. 0442 62757

New Clock Chips
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4-STATION INTERCOM

+ VAT £1-28
fBolve your communica-
tion problems with this

4-Btation Transistor Intercom system (1 master and
3 8ubs), in robust plastic cabinets for desk or wall
mounting. Califtalk/llsten from Master to Subs and
Subs to Master, Ideally suitable for Business, Sur-
gery, Schools, Hospltals, Office and Home. Operates
on one OV battery. Onfoft switch. Volume control.
Complete with 3 connecting wires each 661t and
other accessorles. P.& P, 75p.

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug In the malns
for Instant two-way, loud and clear communijcation.
On off ewitch and volume control. Price #31:24
per pair. P. & P, 75p.

NEW!'! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

+ VAT £1-04
Latest d b Amplifier with

detached plug-in apeaker Placing the recelver on
to the cra%leg;ctl\'nm onfoft awitch for immediate
two-way conversation without holding the handset.
Many people can listen at a time, Increase eﬂlclency
in office, shop, workahop Perfect for *“ conference’’
calls: leaves the user's handa free to make notes,
consult flles, No long waiting, savea time with
long-distance calls. Volume, Direct tape recording
model at 41385 + VAT £1-12. P. & P. 70p. 10-day
price refund guaran

WEST LONDON Dll!C'l' SUPPLIES (PES)
169 KENSINGTON HIGH STREET, LONDON, W.3

OSMABET LTD  Imonget ormer tinoe.
LOW VOLTAGE TRANSFORMERS

Prim. 200/240V a.c., 5V 1A S0p; 8-3V 1-5A £1-85; 3A
u1o~uc1'urs.1zv15l«:zm.saun 8A CT

LT TRANSFORMERS TAPPED 'EC. Prim 200/240V

0—10—12—14—1 6-18V 2A, t4; 4A, £5-28, 0-12-15-20-24—
V 2A, £4-50; 4A, £8-75. 0-5-30-30-40-80V 1A, £4- -08;

ZA £6-75. 0-40-50-80-80-100-110V 1A, £7.

MIDQET RECTIFIER TRANSFORMERS

For FW rect. 200/240V a.c., 6-0-6V 1-5A or 9-0-0V 1A

+ 12V 0-25A, or 20V 0-15A + 20V 0-15A, all at £2 each.
LOUDSPEAKERS

24in 8 or 750, 2¢in 8 or 250, 3m 3.80r :um 3}in 8, 15
or 8001, #5p each: 8 x 5in 3, 8, 15 or 250, £1-78; Good-
mans speakers, 5In full !hrow 80 ww £4-28; 6¢in
double cone 401, £3; 12in 25W 4 or 150, £8.

STANT'' BULK TAPR/CASSETTE ERASER

Nt aresure any diameter tape spool or cassette.
dcmnqn-llm taps heads, 200/240V a.c., £3-75.

TAPE RECORDER MOTORS

New, b'owcrl fans, etc.. 110V a.c., S0p (7Sp p.lr)
8yl MOTORS

Br-nd new Smiths, built In gearbox, 8r.p.h., np-ch
PAPER TUBULAR CONDENSERS

4-7mF, 180V, 30 x 20mm, 20p (100 for £10).
SPEAKER MATCHING AUTO TRANSFORMER

12w, 3to B or 1m up or down, £1-85.

G.E.C. MANU. AMPLIFIER CO!'

VALVE AH’LIFI!H. OF 30W TO 400W 35p.

CABLES - CABLES — CABLES
MICROPHONE TWIN H/DUTY, BRAIDED SCREEN
Protessional cabie for ulno-. studio, outdoor. PVC

covered, grey, 20p per metre. Grey: Single cable,
black, 10p per metre.
MULTI WAY SCREENED, PVC COVERED
38 way £1; 25 way 75p; 14 way 50p; & way 20p;
4 way 14p; 2 way 10p; 1 way ép per metre.
FLEXIBLE PVC MINI 3-CORE CABLE
19/010 100 metree 3-core for speakers, intercoms, etc.,
£,

TWIN FIG. 8 CABLE

Polarised, £2-50 100 metres.

ALL TYPES DOMESTIC AND COMMERCIAL CABLES,
ALL SIZES AND COLOURS CONNECTING WIRES,
MULTI SCREENED AND UNSCREENED CABLE.

TRADE ENQUIRIES INVITED
Carringe and VAT extra on all orders
8.A.E. ENQUIRIES. LISTS. MAIL ORDER ONLY

48 Kenilworth Road, Edgware, Middx. HAS 8YG
Tel. 01-958 9314

Practical Electronics May 1976




RETURN OF POST MAIL ORDER SERVICE

R.C.S. 10 WATT

AMPLIFIER KIT

This kit is suitable for record players, tape plsy back,
guitars, electronic inlunmantl or small P.A, systems.

Two versions are available. A mono kit or a stereo kit,
The mono kit uses 13 nmicondnctou The stereo kit uses
22 semiconductors with printed front panel snd volume,
bass and treble controls. Spec. — 10 watts output into
8 ohm, 7 watts into 15 ohms. Response 20 CPS to 30 K/C8.
inpot 100 M.V, high imp. Size 8{in. x 8in. x 2in.

wono xit £12°950 sicre0 e £20 322

Easy to build. Full instructions supplied.

ELAC 10 inch

Dual cone plasticised roll sur-
round. Large ceramic magnet.

50-18,000 cps. Bass resonance
85 cps. 8 obm impedance,
10 watts

£4-95

TEAK VENEER HI-FI SPEAKER

CABINETS
,31)1%.:.‘3: £20|x21356 12in,
Baker speaker. 75»
RO g 06 O
speaker. 48p

LOUDSPEAKER CABINET
WADDING 18in. wide, 20p It.

BAKER RECOMMENDED 12 inch Enclosure 4 cubic ft.

HI-F1 CABINET £21-50. Carr. £2 each. Fow only.

Bizse 80 x 20 > 12in. Teak Finished Fluted Front

TEAEWOOD LOUDSPEAKER FRONT GRILL

M your ts with the G d look,
10}* x 7§" 46p.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Microphone, §

records, (ape and tuner
with separate controls into

single outpnt |
L g520 8
STEREO VERSION OF ABOVE £6 85,
R.C.S. STEREO FM TUNER

O ©

T

This completely cased mains powered Hi-Fi £3o
Tuner with brushed alumisium facia ia British

made asing the latest circuitry. Bargain Post 48p.
BARGAIN 38 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built with volume, (reble and ‘3 .95

bass controls. 18 volt battery operated.

WAFER HEATING ELEMENTS

Bise 10} x 8} X in, Operating voltage 200/250V. a.c.
8250 watts spprox. Suitable for Heating Pads, Food
Warmers, Convector Heaters, etc. Must be clamped
between two sheets of metai or asbestos.

ONLY 40p EACH (FOUR FOR £I1'50)
ALL POST PAID—Discounts for quantity.

EM.I. I3} x 8in. -
SPEAKER SALE ! /

With l‘nr;g tmtasr cone nnd canmlc
magne -m oh:

Flox 10, 000 nnn Post 45p

WHh tweeter,

And crossover. 10 £5 '25

watt. State 3 or 8 ohm,

As illustrated, Post 45p L.

15 watt model 8 or 15 ohm 28,

BAKERMA JOR 12" £11-50

Post 50p
30-14,800 ¢/o. 12in, double
cone, woofer and tweeter cone
together with s BAKER
jc magnet b
having & flax density of
14,000 gauss and a totsl flax
o! 145,000 Maxwells. Bass
resonance 40 c/s Rated 85
waits. NOTE: 8 or 8 or
15 ohms must be stated.

Module kit, 80-17,000 cis
with tweeter, crossover, bafle

sod fnstructions.  £14.50

As illustrated.
Please state 8 or 8 or 15 ohms, Post 80p

“BIG SOUND”
BAKER SPEAKERS

Robustly constructed to stand op to
long periods of electronic power.
As used by leading groups and discos

Useful response 30.13,000 cps.

Bass Resonance 55 epl.£8 . 95

GROUP “25”
§2in. 30 watt

8 or 15 ohms. Post 40p
snwm £10°50
3, 8 or 15 ohms. Post 40p
mmaranion £14°50

Post 80p
s £19°50
Slpt Post 80p

Group + PA Cabinets in stock
Seud for Leafiet.

BAKER 50 WATT
ALL PURPOSE
TRANSISTOR

AMPLIFIER
All purpose transistorised.
Ideal for Groups, Disco lnd P A

4 inputs speech and mugic. 2
mizlag. Oatput 8/15 obm. A.C, Mains.. £49 Carr,
Beparate treble and bass controls. £21-00

NEW ‘DISCO 100 WATT’ £52
ALL PURPOSE AMPLIFIER CHASSIS

2 inputs. 4 outputs separate volume treble T, $1
and bass controls. Ideal disco or slave amplifier chnuh

PW SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.8. printed circuit. Three
1000 watt chnnnau As featured in December Practical
Wireless. CABINET exirs £3.

GOODMANS CONE TWEETER

18,000 cps. 25 waits 8 ohm. Price £3 -60

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS
e

Prolessiona! model. Four inputs. Treble, Bass, Master
Volume Controls, Idea! disco, P.A. or groups.
!.?.E. for d“bm.!.j‘b speaker ‘85
outputs, very rodust job, - .
Buitable carrying case £16'50 plus £1-80 carr.
EMI GRAM MOTOR £1.25
120v. or 240v. A.C. £,400 rpm. 2-pole ‘
70mA, Ilu2i x 2} x 2%in, i Post 80p.
‘E.r?.l.m‘!;A{’gE5 MOTOR

pole, AL mA,
1400 fpm Spindle  in. dlameter. "£2.00
120v version 21. (Illustrated). ' Post 30p

8ize 34 x 2} x 2}in.

NEW BSR HI-FI AUTOCHANGER
STEREO AND MONO

Plays 127, 10” or 7” records
Auto or Manusl. A high
qoality unit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v.
Bise 13} x 1lin,
::lon motor ::lr: 2I.Im

low motor boar:
with sTEREO/MONO CARTRIDGE £ 10°95

Post 78p

- PORTABLE PLAYER CABINET £4°50

Modern design. Bize 187 x 15” x 7” rexine Post 50p.
covered. Large front grille, Hinged Lid. Chrome fittings.
Motor board cut for Garrard or BSR deck. Pew only, in
red and black.

. S v

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, stereo/compat. cartridge. Base-
plate, Size 1lin. X 84in, Turntable. Size 7in. diameter

A/C mains. 280/250V. £6 .95 P:;;

2 speeds plays all size records
Two for £13.  Post 78p

HEAVY METAL PLINTHS
With P.V.C. Cover. Cut out for most

BS.R. or Garrard decks. Silver arey £5 .95
finish, Model **A", Sise 12§ x 14} x 7}in,

Model “B”. Bise 16 X132 X 7in.  #6°50  p,, ¢ 75p

TINTED PLASTIC COVERS ONLY
Bllu *A'—141° x 12} < 43", £260. °B'—204" X 123"x

. 48, *C'—-17§"x 131" x 31", £3'25. ‘D'—18}" x 144" x
ll' 23°50. Idea! for record decks, tape decks, etc, Post 45p.

BAKER HI-FI SPEAKERS

HIGH QUALITY — BRITISH MADE

SUPERB

12in. 25 watts

A high quality loudspeaker,
itse remarkable Jow cone
resonance  ensures  clear
reproduction o! the deepes
bass, Pitted with & specia
copper drive and concentrie
twester cone resulting in full
range  reproduction with
remarkable eficiency in the
upper_register.
Bass Hesonance 25¢pn
Flux Density 16,500gauss
Usetul response 20-17,000cps
8 or 15 ohms models.

£17-00 =

AUDITORIUM
12in. 35 watts

A tull range reproducer for
high power, Electric Guitars,
public address, multi-speaker
systems,  electric
Ideal tor Hi-F§ and
theques.

Baws Resonance 35¢p8
Flux Density 15,000gauss
Usefu! response 2£5-16,000eps
8 or 15 obhms models.

£15-50 =

AUDITORIUM
I5in. 45 watts

£ I 9 A 50 Bass Resonance

Flux Deusity
Post 80p

organs,
Disco-

38cps
15,000 gauss
Usetul response so-n 000 cps
8 or 18 ochms models, 5

RADIO GOMPONENT SPECIALISTS

Minimum post 30p.
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Access and Barclaycard Welcome.

337 WHITEHORSE ROAD, CROYDON

Open 9—6 Wed. 9—| Sat. 9—5 (Closed for lunch 1,15—2.30)
Radio Books & Components Lists 10p.

Rail Selhurst, Tel. 01-684 1665
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Practicul Electronics Classified Adverlisements

RATES: 13p per word (minimum 12 words). Box No. 35p extra. Semi-Display £10°00 per single colum inch. Advertisements must be
prepaid and addressed to GMG Classified Advertisement Manager, Room 2337, ''Practical Electronics” IPC MAGAZINES LTD,, King’s
Reach Tower, Stamford Street, London SE1 9LS. Tel. 01-261 5918

RECGEIVERS AND COMPONENTS

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.

Timers. 0-30 secs, variable. 14-30V D.C,
11 pin plug-in base, £2°95 P.P. NEW.
Tapped Auto Transformer, 240V-110V,
80 watts, £2 P.P. New.,

Heat Sinks 5 X 4in, drilled for 2 TO3
transistors, New 65p.

Transformer 240V primary 25 volts at
1§ amps. New £2. P.P.

FM Tuner with R.F. Stage and A.G.C,,
3 transistors, neg. earth, 2§ X2% I§ in with
circuit, £1°75 P.P.

Crouzet Geared Motors 240V. 5/6/15/20
r.p.m. New £1'75P.P.

Panel with 3 | amp F/W bridge rect. 6
transistors, 5 pre set pots, etc,, etc, Price 3
for £1-75 P.P. 3
Panel with 2 small Burrough's Nixie_tubes,
£1°65 P.P.

Electrolytlc Capacitors. 2,500 ac 40V.
Size 3 x 1}in. 2 for £1 P.P. NEW.

UHF TV Tuners. Transistorised, £2:10 P.P,
Transformers. 12-0-12V, 100mA, £1°25'inc.
P.P. 9-0-9V, 100mA, £125 inc. P.P. 6-0-6V,
100mA, £1*25 inc. P.P.

Transformer, 22 volt, 100mA, £1°25 P.P.
Transformer. 45 volt, 2 amp, £3'38 P.P.
P.C. Board. S/S, 54 x 54in, 10 for £1°10 P.P.
Power Unit Components Transformer.
18 volt | amp F/W bridge rectifier, 2 1250
mfd capacitors, all new £1°60 per kit. P.P.
Mixed Pack of C280 series Mullard capaci-
tors, 100 for £1°30 inc. P.P.

Tel. 061-236 1541

All prices include VAT and P.P.

500 COMPONENTS. Resistors, capacitors,
diodes, transistors, pots, coils, etc. Identified,
formed leads, fall-out and surplus. Good value

- at £1-60. All inclusive (UK. postal rates only).

C.W.0. please to: L. PENSENEY (PE), Bank-
head Farm, South Queensferry, West Lothian,

3 0-125 0-2 | INFRA RED
550uW
LED freot e oty
-5mW £1.
panel GIY 27p 3p 6mw £1-55
clip 1p OR 27p 33p | oRPizssp | S5p |
OPTO-ISOLATORS SCR's 50V 100V 400V
L4 1SkV. 150kHz 01| TOS1A 2% 2p  46p
4350 2-5kV, SMHz £2-25]| TOS63A 2lp  385p S0P
Data free with aW OPTO | TRIAC TO5 2A 400V 60p

AC125/6/7/8 15p | 2N2926(G) 12p | VOLTAGEREGS

AD161/162  40p | 2N3053 15p | 5V 7805 Plastic
AF117 20p | 2N3054 45p | 12V 7812 1 Amp
AF124/5/6/7 34p | 2N3055 41p | 15V 7815 all

BC07/8/9  9p | 2N370273/4 12p | 18V 7818 £1.50

BcloC 120 | 2N3B0/4/5/5 1p | 723 DIP14_ S0p
147/8/ p | 2N2646 3 I'SRIDGERECTS ]

BG157/88 11p| MPF102  40p | BRIDGE nscrs

BC167/8/9 11p | 2N3819 25p | 2A SOV

BC169C  12p | 2N3823 30p 2A 100V xp

BC177/&9  17p 2A 200V 41p

BC182/3/4/L 11p | BR100 Diac 21p | 2A 400V 4&p
BC186/7  3op [ INS14 ¥

IN40O1 s5p | ZENERS BZYss
B yih2 1an | Neoczis  p | 273 p
BFigs  12p| IN4DOA/S " [ REev son |
BFiges  4p| INe0os7  sp | NESV S0
BFYS0/51  1ep [ IN4148 4 | Cas0 £1.00
erx2  30p| 9047 % Znae 110
BFX84 24p | OA700A79  8p | 7100 B,
BSX19/20 - 16p | OABI OA%0 7p P
oCT! 10p{ OA910A95 6p |'D.IL. SOCKETS
2N706 10p | QA200 6p | 8-pin 12p
2N1711 20p | OA202 7p_| 14-pin ::p
2N2219 20p| OF. AMPS | 16-pin p
2N2904/5/6/7 up 709 all 25p | Mica + bushes

2N2904/5/6A 18p | 741 8-pin  20p | TO3 TOSE Sp
2N2926(R)  7p| 748D.LL.  38p |Dalo Pen  70p

PRICES INCLUSIVE + 15p P. & P. (1st class)

ISLAND DEVICES, P.0. Box 11, Margate, Kent

TURN YOUR S8URPLUS capacitors, transistors,
etc. into cash. Contact COLES-HARDING
& CO. P.0. .Box b5, Frome, Somerset.
Immediate cash settlement.
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Bank of 20 Neons 74p (i1 6p); 5 figure resettable
Counter {8/22 v, works on |2 £2-50 (SOp), Box
with 20 x LA2 Pot Coras + 20 X 1% Caps £1-75
75p), Coppcr clad Pax l’anell 51" x 5§ 6-75p.,
X 12° 75p; 174" x 94" 78p; 84" X 94" 3-£1:25-
FubroGIass 12§"x 7" 90p, | 'x3{-'659. 7°x8"60p,
Double-sided plus IO%. All CP. 74 Series I1Cs on
Panclél) 10-85p (10p); 100 Ass. Polystyrene Caps
80p (10p). Lists 15p. Refund on purchase,
7 lbs assorted components £2:50 c.p.
. W. B. RADIO
2 Barnfield Crolccnt, Sale, Chashire M33 INL
Postage in brackets Mail order only

440 V A.C. RAN
Value Dimen- Price | Value uF +1% +2%
(k) sions (mm) each | 0~ OluF & 0-1uF  66p 49p
L D 0-22uF; 0-33uF  67p 60p
0-1uF 27 127 B8lp|0-47uF 67p 50p
0-15uF 27 12:7 b59p | 0-68uF 74p 63p
0-22uF 33 16 64p | 1-0uF 82p 62p
0-25uF 33 16 a7 | I-pup . 88p 7lp
0:33uF 33 16 76p | 2°2uF 96p 76p
0-47uF 33 19 80p | 3:3uF 2116

05uF 33 19 87 |47uF
0-68uF 508 19  93p | 6-8uk
1.0uF 508 19 £1.08 | 10uF
1:5uF 508 254 2121 | 15uF
2-0uF 508 204 £1.44 | 22uF

Precision Polycarbonate Capacitors
All High %ubihty—eexanul:)aely Low Linkue

TANTALUM BEAD CAPACITORS—Value available:

0-1, 022, 0:33, 0-47, 0-88, 1-0, 2-2, 3-3, 4:
1uV/20V or 3aV 10-0uF a'. 16V/20V or 23V ; 22-0uF at
6V/10V or 16V; 33 OuF at 6V or 10V; 47+ Ou.F at 3V or
6V; 100-0uF at 3V. All at 12p* each, 10 for £1.10°, 50-
for £5*, 100 for £8*.

TRANSISTORS V L.C.'s

POPULAR DIODES—IN914 6p, 8 for 48p, 18 for 90p;
IN916 8p, 6 for 48p, 14 for 90p; 1844 5p, 11 for 50p,
24 for £1.00, 1N4148 6p, 6 for 27p, 12 for 48p; IN4001
54p; 002 6p; 003 84p; 004 7p; 005 7{p; 006 8p; 007 8{p.
LOW PRICE ZENER DIODES—400mW, Tol. 5% at
5mA. 3V; 3V3; 3V6; 4V7; BV1; 5VE; 6V2; 6V8; 7VH;
8V2; 9V1; 10V; 11V; 12V; 13V; 13-5V; 15V 16V; 18V;
20V;22V; 24V;27V; 30V; 33V. All at 7p each, 5 for 38p,
10 for 65p, 50 for £3:12. SPECIAL OFFER) 100 Zeners
(may be mixed) for £6:00,

RESISTORS—High stability, low noise carbon film 5%
W at 40°C, }W at 70°C. E12 series only—{rom 2:2g
to 2-2M . ALL at 1p* each, 8p* for 10 of any one value,
70p® for 100 of any one value, SPECIAL PACK; 10 of

*BCI114 12p

BC107/8/9 fp ) *BC212/212L 14p | 2N3055 50p

*BC213/213L 11p | OCT71/2 12p

*BC147/8/9 10p | *BC214/214L 11p | NE555Timer 81p
P

*BC153/164 12p | *BF194/5 12p | 741C 8pin DIL
*BC157/8/8 12p | BFY50/1/2 20p D
*BC182/182L 11p | AF178 30p | ZN414 £1.16
*BCI83/183L 11p | AF234 38p | SN76013ND
*BC184/184L 12p | 2N3702/4 1l1p £1-50

each value 2:20 to 2:2M ( (730 resistors) £5*.

SILICON PLASTIC RECTIFIERS—1-5 amp, wire-ended
DO027:100 P.1.V. 7p (4 for 26p); 400 P.I.V. 8p (4 for 30p).

BOH.I‘II)gE REC 2} amp: 200V 40p; 350V 46p;

5p.
SUBMINIATURE VERTICAL PRESETS—0'1W only:
All at 5p each; 50; 100; 220; 470; 680 ohm; 1K; 2K2;

PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF SEA/AIRMAIL,
Add 8% VAT to all items except those marked with *

‘Wholesale price lists available to bona fide companies,

K7.6K8.1 K laK 2'21{ 471{ 100K; 2501{ 680K

which are 259%,
8end 8.A,E, for additional stock lists,

MARCO TRADING (Dept.' PES)
The O1d 8choo!, Edstaston, Nr. Wem, Shropshire.
Tel: Whixall 464/465 (STD 094 872)
(Proprs. Minicost Trading Ltd.)

82p
21-62 £1-13
21.96 £1.38
22.40 21-95
£3.22 22.79
£4.28 £3.68

7, 6:8uF at

MAD, MAD PRICES FOR TTL!!

(All famous makes. Prices include VAT)

7400 0:09 7447A 3 027
7401 0-10 7448 3 0-54
7402 0-10 7450 0 027

403 010 745| [ 043
7404 0-10 7453 [ 0-54
7405 0:10 7454 0- 065
7406 027 7460 011 74i45 070
7408 011 7472 022 7450 1.05
7410 0:09 7473 024 74151 065
7411 0:20 7474 025 74153 0.65
7412 0:16 7475 044 74154 1-35
7413 027 7476 027 74|55 065
7414 065 7480 0-38 74157 0-86
7417 026 7483 074 74160 1-05
7420 0-10 7484 0.87 74164 1-19
7422 020 7485 1-03 74174 097
7425 026 7486 0-27 74175 0.92
7427 0-26 7489 2:70 74181 1.94
7430 011 7450 0-35 74190 125
7432 024 7491 0:54 74191 125
7437 024 7492 038 74192 1-08
7440 011 7493 0-38 74193  °1.08
7441 0-63 7495 054 74195 0.76
7442 0-57 7496 069 74196 1-03

445 060 74100 0.97 (N4148 0.02
ZTX107 009 ZTXI08 007 ZTXI09 009
IN4001 0-04 IN4003 0°04 IN4004 004

Intel 2102 {k Memory £3
DL707E 0-3in, Display 069
Min. order £2. P. & P. 20p (Ist class) C.W.O.
Send S.AE, for full list
J. C. JONES (Dept. PEL7)
46 Burstellars, St. lves, Cambs.
PEI7 4XX
{Mail Order only)

Electronics (Oidham) Ltd

ZN1040E COUNT/DISPLAY I.C., £12

ZN7400 16p | ZTX300* 13p
ZN7403 16p | zTX312* 14p
ZN7474 31p | 2TX500* 14p
ZN7490 42p | ZTX4403* 17
ZN74123 £1-00 | 5V {A Reg. £1-40
SN74196 £1-58 | 5MHz Xtal  £3-20
NE592 £1-27 | DL707 £1-80

8-0-0V {A Transformer £2-30 + 40p P. & P.
* VAT at 25%, rest at 8%, S.A.E. lists. Please add 25p
post and packing.

83 LEES ROAD, OLDHAM OL4'1JW '
Tel. 061-624 8812

to size.

METAL BOXES/INSTRUMENT CASES. Range
of over 100 standard sizes with punched holes
to your specification.if required. B.M.S. cut
Audio equipment, kits

Components.

and complete. 2 X 6}p stamps for lists.
NG

NOTTIN

HAM A

I}xhalLRoadrNo&Kngha &7 BIN

ERVICES 13/15

(

"

310 for £8. Zener
diodes. Motorofa 6-2 Volts atts, 8p each; {0
for 70p. BZX79 5-1 Volits 400 mW, 8p each; 10
lorﬁbp. 1Z15 |5 Voit 1 Watt, IOp. each; 16 for
1. oh~2N1Q55 50p

DZ ol"f g

Op. Amp MCI45&
8 pin Dil, 50p ea:h 10 lor £4°50, Op,
SN74ICN'8 pin Dll P ri

ors,
£1°75. M 55 and MPSUSZ, Jop each; 10 for
£2'50, Minimum post 20p. All prices "include
VAT, S.A.E, for lists. rmn D ELECTRIC LTD.,

3 Shenley Road, Boreham Wood, Herts, 01-953 6009

l‘/é/ MIXED
V) /?, < O MINIATURE
\/ﬁ /\ ELECTROLYTIC

CAPACITORS

' 6V-63V
50 PACK—1-68uF £1-00
100 PACK—1-68uF £1-84

50 PACK—10-1,000uF £1-52
100 PACK—10-1,000uF £2-52

CASH WITH ORDER
PLUS 25% VAT —

M.C.L.

(Dept. “C") .

12 Oakington Avenue
Rayners Lane
Harrow, Middx

lNGLUDED
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FULL SPEC. NEW DEVICES, BY AETURN

sc197 10p TIPe2A 09 1N4OD4 L)
8C108 10p  TIP295S S4p  1N4QOT ”w
gﬂu > T ”u: 3A/800V Rec. 18p
1821
BCc1asL 1: X300 159 ?2':6'3\,"
BC184L 10p  ZTX304 2p 20p
120 14p  ZTX300 1ep  2A/00CW e
BC213L tap  ZTXB04 mp -C.e
BC214L 14p  2N3085 o0
P29A 2N381 asp
P30A N914 *®
TIPATA sip  INdl48 *»
TIP32A 1N4002 %
TPa1A Tep  1N400S *®
REQULATORS TO-22¢ CAPACITORS
¢ £1.88  10mMF/12V 10/20p
7812 (12V) £1.60 100/27
7815 (18V) £1-80  1000mF/8vV 10/39p
7824 (24V) £1-% 100/£1- 80

VAT Included. P. & P. 20p.
Display Data—8.A.E. please
AUDIO-OPTICS

19 Middieway, Chirfhor. Oxon.
Tel. Kingston Biount 52883

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 18V, 25V, 50V, 0-47, 1-0, 2-2, 4-7,
10mfds, 5p; 22, 47 5;p(50V 6p); 100 7p (50V,
8p); 220, 8p (50\’ 10p); 500, IIp(50V 16p);
1000/25V, 18p. Subminiature bead-type tan-
talums, 0:1/35V, 0-22/35V, 0-47/35V, 1.0/35V,
2:2/35V, 4-7/35V, 10/20V, 22/16V, 47/6V,
100/3V, 11p. Mylar Film 100V, 0-001, 0-002,
0-005, 0-01, 0-02, 3p; 0-04, 0-05, 3;p Mullard
tubular polyester 400V E6 series, 0-001-0-022,

3ip; 0-033-0-1, 41p. Mullard polyester 160V -

tubular or 250V miniature for vertical mount-
ing E6 series, 0-01-0-047, 3}p; 0-068, 0-1, 41p;
0-15, 0-22, 6p; 0-33, Tp; 0-47, 93; 0-68, 11p;
1-0, 14p; 1-5/250V, 18p; 2-2/250V, 22p.
Mullard miniature C333 ceramics 63V E12
series 29 1-8pF-47pF, 3p; 56pF-330pF,
3ip. Plate ceramics 50V K6 series 470pF-
47,000pF, 2p. Polystyrene 63V. E12 series
10pF-1,000pF, 3%; 1,200pF-10,000pF, 4p.
Miniature highstab carbon film resistors {W
E12 series 5% (10% over 1MQ) 1Q-10MQ,
1-2p; 1N4002, 6p; 1N4006, 8p; 1N4148, 4
Postage 10p. Prices VAT inclusive. THE
C.R. SUPPLY CO., 127 Chesterfleld Road,
Sheffleld, S8 ORN.

Yes, still the same JUMBO bottle
Beware of imitations

175cc P.C.B. Ink zi1-50

Quick drying ferric chloride etch
* resist ink, applied by pen or brush.
MAWSON ASSOC.

64 Brookbank Road, London, SEI3

FOR SALE

PE, PW since 1967 and EE, 756p. S.a.e. for
availability. Mr. J. GILKESON, 34a, Chevet
Lane, Wakefield.

PRACTICAL ELECTRONICS. Indexed bound
volumes 1967-1975, offers? Mr. MORAN, 53
Betenson Avenue, Sevenoaks, Kent.

TWO FIVE OCTAVE KEYBOARDS. One set of
four pole contacts. All unused. Bargain Price.
Tel. 01-949 1654.

P.E. JOANNA KIT. Incomplete. Contains 90%
components, P.C.B.8, keyboard, contacts,
instructions. Worth £100 New. Offers, Phone
Dorking 2668,

PRACTICAL ELECTRONICS Magazines 1965 to
1974 Mint condition. Oﬂ'ers MANSFIELD,
97 Sp fleld Lane, Lef . Tel. Thurnby

3646,

P.E. 8YNTHESISER KEYBOARD, pair log
V.C.0.5, assembled, working, --48 note
divider and contracts, $20. Chester 41707.

ELECTRICAL

8TYLI AND CARTRIDGES. For the best at
keenest prices send SBAE for free illus. list to
FELSTEAD ELECTRONICS ZéPE)' Longley
Lane, Gatley, Cheshire, SK8 4EE.
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loft ladders.

EDUCATIONAL

WANTED

COLOUR TV SERVICING.

Learn the techniques of servicing Colour
TV sets through new homestudy course
approved by leading manufacturers.
Covers principles, practice and align-
ment with numerous illustrations and
diagrams. Other courses for radio and
audio servicing. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
771S, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

TAPETALK
The CLEVER way to LEARN
TWO C60 Cassettes entitled
INTRODUCING ELECTRONICS
£5-44 plus 55p YAT/P, & P.
TAPETALK, P.O. Box 99 (PE)

Milton Keynes MK3 5BR
Tel.: Milton Keynes (0908) 77710

TECHNICAL TRAINING.

Get the training you need to move up
into a higher paid job. Take the first
step now—write or-phone ICS for details
of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing.
Electronics. Computers; also self-
build radio kits. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.

771S, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

TELEVISION
TRAINING

16 MONTHS' full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners, with GCE (or
equivalent) in Maths & English.

I3 WEEKS’ full-time Colour
TV Servicing course. Includes
100 hours practical training.
Mono revision if necessary. Good
electronics background essential.

NEXT SESSION commences on
April 20th.

Prospectus from London Elec-
tronics College, Dept. A5, 20
Penywern Road, London SW5
9SU. Tel. 01-373 872I.

WANTED—FLUKE B8000A, Advance DMM3
or similar Digital Muitimeter. Also “X-Y’’
recorder any make or condition considered.
Cash waiting. Tel, Brighton 684286.

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

BOOKS AND PUBLICATIONS

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique instruction manual shows step by
step how to rewind motors, working part or
full time, without previous experience.
Everything you need to know easily ex-
plained, including where to obtain materials,
how to get all the work you need, etc., etc.
A goldmine of information and knowledge.
Only £3°65 pus 25p P. & P. From:
MAGNUM PUBLICATIONS, Dept. PES
Brinksway Trading Estfte, Brinksway
Stockport SK3 0BZ

Overseas Distributors wanted.

SERVICE SHEETS

SERVICE SHEETS for radio, TV, tape re-
corders, stereo, etc., with free fault-finding
guide, 50p and S.A.E. HAMILTON RADIO,
47 Bohemia Road, 8t. Leonards, Sussex.

BELL'S TELEVISION S8ERVICES for service
sheets, manuals and books on Radio/TV,
etc. Service sheets 50p plus 8.A.E. Service
sheet catalogue 25p. Back issues of magazines
from April, *74 onwards. Cover price plus 12p
post. Kree booklists on request. S.A.E. with
enquiries please to: B.T.S. 190 Kings Road,
glsaérsrogate, Yorkshire. Tel. Harrogate (0423)
5.

SERVIOE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S.A.E. with
orders-enquiries. TELRAY, 154 Brook Street,
Preston, PR1 7HP.

TAPES

TAPETALK

THE NATURAL WAY TO LEARN
Two C60 cassettes entitled
THE SCIENCE OF SOLDERING
£5-44 plus 55p VAT/P. & P.
TAPETALK, P.O, Box 99 (PE)
Milton Keynes MK3 5BR
Tel.: Milton Keynes (0908) 77710

CITY & GUILDS EXAMS.

Study for success with ICS. An ICS
homestudy course will ensure that you
pass your C. & G. exams. Special
courses for: Telecoms.  Technicians,
Electrical Installations, Radio. TV &
Electronics Technicians, Radio
Amateurs. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.

771S, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

LADDERS

LADDERS, varnished 20’ 9 ewtd. £19-82,
Carr. £1-40. Leafiet. Also aluminium ext. and
Tel., Telford 586644.

MISCELLANEOUS

DO-IT-YOURSELF
HI-FI STEREOQ
SPEAKER KITS

] Ne best valuearound !
Send for details
HELME AUDIO
PRODUCTS LTD.
Dept. PE.
SUMMERBRIDGE

agl¥ HARROGATE YORKS
Tel. Darley 279(Std Code 0423 72)
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MISCELLANEOUS

suoTHE TREASURE TRACER
\S MK I“ Metal Locator

@ varicap tuning
& Britain s best eslling metal locator kit
W Fitted with Feraday shreld
B Speakar and sarphone cperation
4,000 airsady sold

Prabullt search coil agsembly

Five tranaistor circult

Thoroughly protessional finish

You only nesd eoldering iron. ecraw.

grver. plisrs and snips

Aa seen on BBC-1 sng BBC-2 TV

Send atamped. addressed enveiope
for leatiel

Co
Compwte 92.50  Sutand  £17-50
Post 85p + £1 00 VAT (8%)  post 85p + €1 40 VAT (8%)

MINIKITS ELECTRONICS. 69 CLEVELAND ROAD
LONDON E18 2AN (Mail Order Only)

LOW COST 1.C. MOUNTING for any size DIL
package. 100 Soldercon sockets 60p. 7 and 8 hole
plastic supports 5p pair. Quantity rates, S.A.E.
details and sample. Trial pack 60p. (P. & P.
10p order). P.K.G. ELECTRONICS, Oak.
Lodge, Tansley, Derbyshire, DE4 5FE.

ENAMELLED COPPER WIRE
S.W.G.

b reel b reel
10¢t0 19 £2°40 £1°35
20 to 29 £2°45 £1-40
30to 34 £2-60 £1°50

35to0 40 £1-85 £1-60
All the above prices are inclusive of postage and
packing in the U.K, W

COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20
Telephone 061-445 8753

DO-IT-YOURSELF LOUDSPEAKERS for hi-fi
are our speciality. Full range of components
and accessories including chassis speakers,
cross-overs, sound absorbent, grille fabrics,
etc., always available. We stock the fabulous
value Helme speaker kits (complete with full
and easy instructions), also Peerless and
Wharfedale kits. Just about the lowest prices
anywhere! Send 84p stamp for bargain list to:
AUDIOSCAN, Dept. PE575, 4 Princes Square,
Harrogate, North Yorkshire.

BUILD YOUR OWN

YOU ARE INVITED TO SEND S.A.E. FOR
LISTS ON OUR VERY EXTENSIVE RANGE
OF HIGH QUALITY AMPLIFIERS, PRE-AMPS,
F.M. TUNERS, INSTRUMENTS, RADIO CON-
TROL, IGNITION UNITS AND MANY OTHER
KITS. STATE REQUIREMENTS,

TELERADIO ELECTRONICS
325 Fore St., Edmonton, London N9

SUPERB INSTRUMENT CASES by Bazell,
manufactured from heavy duty PVC faced steel.
Hundreds of people and industrial users are
choosing the cases they require from our vast
range, competitive prices start at a low 75p.
Examples, Width, Depth, Height, 8" x5” x 3”
#1-65; 10" x 6" x 3" £2-20; 12" x 6" x 3"
£2-70; 14” x 6” x 3” £2.95; 10" x 8" x 3"
£2.76; 12" x 8” x 3” £3.20; 14” x 8" x 3"
£3.60; 127 x” 10" X 3” £3.60; 8" x 4" x 4"
£1.80;10” x 6” x 4”82:70;12" x 6” x 4" £2.85;
147 x 67 X 4”7 £3:25; 12" X 8” x 4” £3-60;
147 x 8” x 4” £3-80; 7" x 7" x 5" £2-85;
8 x 107 x 6~ £360; 12" x 8" x 7" £4;
147 X 8" x 77 £4'80; 12" X 10" x 7" £4-25;
127 x 127 x 77 £4-40; 14”7 X 10" x 7" £5;
12" x 10" x 8~ £5; 14" x 10" x 8" £5-30;
147 x 127 x 77 £5-20; 12" X 12" X 8” £5-50;
14" x 12" x 8~ £5-80. Plus 72p Carriage and
8% VAT. 16" x 8" x 8"£7'60;16" x 10" x 8"
£8-40; 18" X 8" x 8” £9'50; 18” x 10" x 8”
£10°30; 194" x 8” x 8”£11-60; 194" X 10" x 8"
£12-30. Plus £1-25 Carriage and 89 VAT.
Over 400 models to choose from. Prompt
despatch, Free literature (stamp would be
appreciated). BAZELLI, Dept. No. 23, St.
Wilfrid’s, Foundry Lane, Haiton, Lancaster
LA26LT.
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I.C. EXPERIMENTER’S KITS
Learn about modern electronics with our new
series of Kits on digital logic techniques. Each
Kit contains specially selected 1.C.s, Holders,
Veroboard, L.E.D.s, and Instructions.
Available at £3°50 each (including P. & P.)
Kit One—Gates Kit Two—TFlip-Flops
Kit Three—Shift Registers
Kit Four—Counters  Kit Five—Displays
.A.E. for further details to:
AUTOMATED HOMES
69 High Strest, Ryton, Coventry CV8 3FJ
(Mail Order Only)

NICKEL CADMIUM fully sealed rechargeable
batteries. Equivalent dry cell sizes. Discount.
S.A.E. brings full details by return. Charges
available. SANDWELL PLANT LTD.,1 Den-
holm Road, Sutton Coldfield, West Midlands,
B73 6PP. Tel. 021-354 9764.

PHOTOTECH (EUROPE)

New Optoslactronic Datectors
Type | : Photodiode, 2 pin Configuration:Photo-
sensitive area 0-85 X 10-3 square inches.
Type 2: Photoswitch, 4 pin Configuration,
20V-30V supply. Switching threshold set by
external R-g.
Type 3: Ph itch with aut tic threshold
adjustment, & pin Configuration 20V-30V

supply.
LED: Gallium Arsenide Phosphide red emitting
iode.

Data and operating notes sent with each order,
Prices: (including VAT, packaging and carriage)
Type |: 75p each Type 2: £1°00 each
Type 3: £1°50 each

LED: 17p each, or free with each
optoelectronic detector ordered.
Please send C.W.O. or §.A.E. for data only to:
Phototech (Europe), 23a Upper Eimers End
Road, Beckenham, Kent

" PRINTED CIRCUIT BOARDS, all epoxy/

glass-fibre. Roll tinned, ready for immediate
assembly. Prices include post and pack, no
extras. P.C.B.s available by return for Practical
Electronic Amplifiers; I1C50 (Dec. *75) £3.80
per set (3 P.C.B.s); Orion Jan, '75 £3-98;
others: Scorpio Mk. 2 £1.40; Joanna £15 per
set (14 P.C.B.s S.R.B.P.). Practical Wireless:
Disco Amplifiers £4.28 each. Production
space available for: P.C.B. production, silk
screen printing, tinning, I>.C.B. design and
modifications, electroplating full art/graphic,
photographic and design facilities. Production
estimates by return upon submission of
‘‘Roughs’’. Full masters existing units or circuit
diagram to: W.X.F. ELECTRONICS, Welbeck
Street, Whitwell, Worksop, Notts. S80 4TW.
Callers by appointment to 1-3 Station Road,
Whitwell. Tel. Whitwell (Derbyshire) 695 or
544 (STD Code 090974).

CABINET FITTINGS
FOR !

Stage Loudspeakers and Amplifier Cabs

Fretcloths, Coverings, Recess Handles, Strap
Handles, Feet, Castors, Locks and Hinges,
Corners, Trim, Speaker Bolts, etc., etc.

Send 2 X 8}p Stamps for samples and list.

ADAM HALL (P.E. SUPPLIES)

Unit @, Starline Works, Grainger Road
outhend-on-Sea, Essex.

TRANSMIT!

% Unique TRAMSMITTER RECEIVER
Kit. No licence examinations or tests
required to operate this transistorised
equipment, Easy to build. Gettrans-
mitting. Send £7°95 for yours now!

% Psychedelic MINI-STROBE Kit. Take
a pocket-sized lightning storm to
Disco’s and parties. ‘Brain-freeze’ ’em
with vari-speed stop-motion flashes.
Includes super case too, Send £3°50
now!

(Al prices include V.A.T., packing and
postage.)

Send remittance to:
BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY
{Mail order U.K. only)
Or for more details, send 20p for lists

\

DIG THI8! Already over £500,000 worth of
treasures have been uncovered with electronic
metal detectors. C. SCOPE offer the best in
BFO, IB and TR machines at competitive
prices. Tel. Aghford 29141 for detalls.

THE P.E. “VARICAP”
STEREO PUSH BUTTON

Using the latest Mullard modules for R.F.
and |.F. circuits—pre-aligned for ease of
construction—this KIiT has an F.M. tuner
with stereo decoder, push button tuning.
salf regulated power supply. etc., etc., for
highest quality reproduction.

Price £43-50 inc. VAT, P. & P.
S.A.E. for FREE brochure

We also still supply ALL components for
the P.E. “GEMIrﬁ" STEREO AMPLIFIER
Send 55p + 12p P. & P. for a full construc-
tional booklet containing performance
details, specification assembly instruction
and fault finding guide

ELECTRO SPARES

Dept. P.E. 288 Ecclesall Road,
Sheffleld, S11 8PE

CLEARING LABORATORY, scopes, recorders,
téstmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.8.U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 236.

12 VOLT 21in 13 watt FLUORESCENT
LIGHTING (by THORN/AE)
" with diffuser snd on/oft switch.

o, ideal, caravan, boat,
=, omorg::\:y lighting,

e

- B T T Guarantesd
£5-50 Y
ng. VAT and post
List price £7-02 Inc. VAT.

LOP ELECTRONICS I, 3206
g;Wylo op. Shrewsbury. smonahlu

DRY TRANSFER LETTERING for that one-off
panel. “BFEC” cabinets. Orion case still avail-
able. Send for leaflets 15p (refundable):
H.M. ELECTRONICS, 275a I'ulwood Road,
Shetfield, 510 3BD.

PRINTED CIRCUITS
and HARDWARE

Readily available supplies of Con-
structors’ hardware, Aluminium
sheet and sections. Printed circuit
boards, top quality for individual
or published designs.

Prompt service.
Send |5p for catalogue.
RAMAR CONSTRUCTOR SERVICES

Masons Road, Stratford on Avon
Warwicks. Tel. 4879

@QLASS FIBRE P.C.B.s. 1:1 master and 7p per
square inch tinned or 8p per square ingh drilled
and tinned Plus 30p per board, Send for quo-
tation on double sided boards. Discount for
quantity, PROTO DESIGN, 4 Highcliffe Way,
Wickford, Essex SS11 8LA.
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Marshall

Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat

Trade and export enquiries welcome

A Marshait (London) Ltd Dept PE

42 Cnicklewood Broadway London NW2 3ET
Tel 01.452 0161 2 Telex 21492

& 85 West Regent St Glasgow G2 20D

Tet 041-332 4133

& 1 Straits Parade Fishponds Bristol BS16 2L X
Tel 0272 654201 2

& 27 Rue Danton Issy Les Moulineaux Paris 92
Tel 644 2356

Catalogue price 25p

0-80 Orange 0-12 | 2N5192 1-24 | AF106 0-40 | BC186 0-25 | BF159 0-27[LOOST1  1-
0-85| 2N3053 ~ 0-25 | 2N5195  1-46| AF109R 040 | BC187  0-27 | BF160  0-23|LM380 0
1-20 | 2N3054 0-60 | 2N5245 0-28 | AF114 0-35| BC207 0-12 | BF163 0-32| LM381 2-
4-001 2N3055  0-65 | 2N5294  0-43 [ AF115 0-35 | BC208 0-11 | BFi86 0-40{LM702C  ©-
4-38 | 2N3390 0-45 | 2N5295 0-48 | AF116 0-35 BC212K  0-18 | BF167 0-25| LM709
5-00 { 2N3391 0-28 | 2N5296 0-48 | AF117 0-35| BC212L  0-18 | BF173 0-27| TO%S 0
5:20 | 2N3391A  0-29 | 2N5298  0-50 | AF118 035 | BC214L  0-18 | BF177  o0-28] sOIL 0
0-22 | 2N3392  0:15 | 2N5457  0-28 | AF124 0-30 [ BC237 0-16 | BF178 0-35| 14DIL 0
0-16§ 2N3393  0-15 | 2N5458  0-26 { AF125  0-30 | BC238  0-15 | BF179  0-43|LM710 0
0-82| 2N3394  0-15| 2N5459  0-29 | AF126  0-28 | BC239  0-15] BF180  0-35|LM723C 0
0-59 | 2N3402 0-18 | 2NS492 0-58| AF127 0-28 | BC251 0-25 [ BF181 0-36|LM741
014 | 2N3403 0-19 | 2N5494 0-58 | AF139 0-65 | BC253 0-25 | BF182 0-35| TO®s 0
0-16 | 2N3414 0-20 | 2N5496 0-61| AF186 0-46 | BC257 0-16 | BF183 0-5§| 8DIL 0
0-1712N3415  0-21 | 2N5777  0-45[ AF200  0-85| BC258  0-18 | BF184  0.30] 14DIL 0
0-42| 2N3416  0-24 | 2N6027  0-45 | AF239 0-65{ BC259  0-17 | BF185  0-30|LM747 1
0-50 § 2N3417 0-29 | 3N128 0-73| AF240 0-90 | BC281t 0-25 | BF194 0-12|LM748
0-23 | 2N3440  0-59 | 3N139 1-42 | AF279 070 | BC282 0-25 | BF195 0-12| 8DIL
0-28 | 2N3441 0-97 | IN140 1-00 | AF280 0-79 | BC263 0-25 | BF196 0-13| 14DIL
0-5712N3442  1-40 [ 3N141 0-01| AL102  1-00 | BC300  0-38 [ BF197  0-15[LM3900
0:22 | 2N3638 0-15 | 3N200 2-49 | AL103 1-00 | BC301 0-34 | BF198 0-18 | LM7805
0-28 | 2N363BA  0-15 | 40361 0-40( BC107  0-14| BC302  0-29 | BF200  0-40|LM7812
0-321| 2N3639  0-27 | 40362 0-45| BC108  0-14| BC303  0-54 | BF2254  0-23 [LM7815
0-25| 2N3841  0-17 | 40363 0-88| BC109  0-14 | BC307  0-17 | BF244  0-21[LM7824
0-26 | 2N3702  0-12 | 40389 0-46| BC113 015 BC308A 0.15 | BF245  0-45[MC1303
0-19 1 2N3703 0.1 | 40394 0-56{ BC115  0:17 | BC308C 0-20 | BF248 0-58 |MC1310
0-19 | 2N3704  0-15 | 40395 0-65( BC116  0-17 | BC317  0.12 | BF247  0-85 {MC1330P
0-26| 2N3705 015 | 40406 0-44| BC116A 0-18| BC318  0-12 | BF254  0-19 [MC1351P
0:24 | 2N3706 0-15 | 40407 0-35 | BC117 0-21 | BCaa7 0-20 | BF255 0-18 (MC1352P
0-31| 2N3707  0-18 | 40408 0-35) BC118  0-14 | BC338  0-20 | BF257  0-47 |MC1486
0-30 | 2N3708 0-14 | 40409 0-52| BC119 0-28 | BCY30 0-80 | BF258 0-52 |MC1489
0-47 | 2N3709  0-15 | 40410 0-52| BC121 0:35| BCY31  0-85 | BF258 0-55 | ME0402
0-47 | 2N3710  0-15 [ 40411 2:00| BC125  0-16 | BCY32  1-15 | BFR3D  0-24 |MEO404
1-541 2N3711 015 | 40594 0741 BC126  0-23 | BCY33  0-85 | BFA79  0-24 |[ME0412
1-67] 2Na712 120 | 40595 0-84| BC132  0:30 | BCY34  0-79 | BFS21A 230 |[ME4102
1-85] 2N3713  1-20 | 40601 0-67| BC134  0-13| BCY38  1-00 | BFS28  1.-04 |ME4104
0-271 2N3714 138 | 40602 0-61| BC135  0-13| BCY39  1-50 | BFSB1  0-27 [MJ480
5-50 | 2N3715  1-50 | 40603 0-58| BC136  0-17 | BCY40  0-97 | BFSS8  0-25 [MJ481
0-60 2N3716  1-80 | 40604 0-56| BC17 017 BCY42  0-28 [ BFX29  0-32 |[MJ490
078 2N3771 220 | 40636 1-10] BC140  0-68 [ BCYS8  0-30 [ BFX30  0-34 [MJ491
0-94 | 2N3772 1-80 | 40669 1-00 | BC141 0-68 | BCYS9 0-32 | BFX84 0-30 |MJ2955
0-90 | 2N3773  2-85 40673 073} BC142  0-23 | BCY70  0-17 | BFX85  0-25 |MJE340
0-47 | 2N3789 2-06 | AC126 0-20 [ BC143 0-25 | BCY71 0-22 | BFX87 0-28 |MJE2955
0-42 | 2N3790  2-40|AC127  0-40| BC147  0-10 | BCY?2  0-18 [ BFX88  0-30 |MJE3055
0-52| PN3791  2-351AC128  0-35| BC148  0-09 | BD115  0-75 | BFX89  0-90 [MJE370
0-25 | 2N3792 2-60 | AC1SIV  0-27| BC149 011 | BD116 0-75 | BFYSO 0-80 [MJE371
0:18] 2N3794  0-24| AC152V  0-49( BC153  0-18 | BD121  1-00 | BFY51  0.-28 [MJES20
0-21 1 2N3819  0-37 | AC153 0-35| BC154 0:18 | BD123 0-82 | BFY52 0-21 |MJES21
0-201 2N3820  0-29§ ACI53K  0-40( BCYS7 016 [ BD124  0-67 | BFY53  0-18 [MP8111
0-25)2N3823  0-58 [ AC154 0-25| BC158 0-16 | BD131 0-40 | BFYS0  0-75 [MP8112
0:17 | 2N3%04  0-19| AC176  0-41/ BC160  0-78 { BD132  0-50 | BRY39  0-38 |MP8113
0-20| 2N3906  0-19| AC176K  0-40| BC167B  0-15 | BD135  0-21 | BSX20  0-28 | MPF102
0-22| 2N4036  0-67{ AC187K  0-35| BC168B 0-15 | BD136  0-22 | BSX21  0-30 | MPSAOS
0-55| 2N4037  0-42| AC188K  0-40f BC168C 0-15 | BD137  0-24 | BUIO4  2-00 | MPSAOS
0-98| 2N4058  0-18| ACY18  0-24| BC169B 0-15 | BD138  0-26 | BU105S  2.25 |MPSA12
0-40 2N4059  0-15| ACY19  0-27| BC169C 0-15 | BD138  0-71 | C106D  0-65 | MPSASS
0451 2N4060  0-15({ACY20  0-22| BCI70A 0-15 [ BD140  0-87 | CA3018A 0-85 | MPSAS6
0-47[2N4061  0-15|ACY21  0-26f BC171  0-16 | BD529  0-80 | CA3020A 1-80 [ MPSUOS
0-50(2N4062  0-15|ACY26  0-20( BC172  0-12 { BD530  0-60 | CA3028A 0-79 | MPSUOS
0-33] 2Na126  0-21| ACY30  0-58| BC177  0-19 | BDY20  1-05 | CA3035  1-37 | MPSUS5
0421 2N4289  0-34(ADT42  0-5T| BC178 0.1 | BF115  0-29 [ CA3046  0-70 | MPSU56
0-22[ 2N4919  0:95/AD143  0-88| BC179  0-21 | BF117  0-55 [ CA3048  2-11|NESSSV
0-24[ 2N4920  1-10(AD149V  0-74( BC182  0-12{| BF121 0-35 | CA3052  1-62 | NE556
0:201 2N4921  0-83| ADISO  1-15| By1g2L  0-12|| BF123 0-35 | CA3089E  1-96 [ NE560
0-20(2N4922  1-00| AD161  0-6%( BC183  0-12|| BF125  0-35 | CA3090Q 4-23 | NES61
2N4923  1:00] AD162 ~ 0-69| BCi83L  0-12|| BF152 0-20 | LM301A  0-48 [ NES65A
0-12) 2N5190  0-92| AD161 PAR| BCle4  0-13,| BF1S3  0-25 | LM308  1-17 ]| 0C23
0-12]2NS191  0-96}AD162)  1-20| BC1eaL  0-13, BF154  0-20 | LM309Kk  1-88| OC28
SN7474 1 SN74141 0-
YEAR REDUCTIONS FOR TTL |snwrs SN74145  0-
SN7476 SN74150 1.
0-16 | SN7410  0-16 | SN7432  0.22 | SN7448  0-90 | SN7480 SN74151 0
0-16 | SN7411  0-20 [ SN7437  0-28 [ SN7450  0-16 | SN7481 SN74153  0-
0-20 |SN7412  0-22 | SN7438  0-28 { SN7451  0-16 | SN7482 SN74154 1.
0-16 | SN7413  0-28 [ SN7440  0-16 [ SN7453  0-16 | SN7483 SN74155  0-
0-18 1SN7416  0-28 | SN7441AN 0-88 | SN7454  0-16 | SN7484 SN74157 0
0-19 ) SN7417  0-28 | SN7442 065 | SN7460  0-16 | SN7485 1 SN74160 0
0-19 [ SN7420 016 | SN7445  0-78 [ SN7470  0.-29 | SN7486  0- SN74161  0-
0-36 | SN7423  0-23 | SN7446  0-84 [ SN7472  0-21 | SN7490  0- SN74162  0-
g-u SN7425  0-23 | SN7447  0-80 [ SN7473  0-31 | SN7491 0 SN74123 g::::ga ‘o
<19 1SN7427  0-23 4 1.
0-18 | SN7430  0-15 15% DISCOUNT FOR 100 MIX SN74165 1

Top 500 Semiconductors from the Largest Range in the U.K.

SS8E

BE222LBICSERLLBBRECEE R BEEGE

44222 4000000000000 0000R0020 s uusD0000ONWOOONsssuu000

38852

SNT4167
SN74174
SN74175

SN74190
SN74191
SN74192
SN74193
SN74196
SN74197
SN74198

SN74199

GET A GREAT DEAL FROM MARSHALLS. TV SPARES
FOR BONA FIDE DEALERS, ITT, MULLARD, NATIONAL
AND MOTOROLA. SEND FOR OUR NEW TWO PART
CATALOGUE ON YOUR HEADED PAPER, £1 INCLUDING
POST AND PACKING. REFUNDABLE WHEN YOU

PLACE YOUR FIRST ORDER OVER £10.
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MULLARD RADIO MODULES

0C3s
gg:'g’ RF/IF AMPLIFIER
LP1173 £6-68
ocr LP1181 £3-94
0cs1 STEREO PREAMPLIFIER
0css LP1183/2 £4-32
8“912 55 LP1184/2 £7-18
53 44 FM/IF AMPLIFIER
ShelsANs2 LP1185 £5:56
stef1ic  2-3s fll FM TUNER
SLe12C -35 LP1186 £6-88
SL620C -50 LP1400 £7.22
SLe21C 50
SL623 o
SLB40C
SLe41C
SN76003N P.C. MARKER PEN DALOC 33PC. 87p.
SN76013N ZENER DIODES 400MW 11p, 1w 17p,
SN76023N 2:5W 35p.
SN78033N IC SOCKETS 8 DIL 10p, 14 DIL 14p, 16 DIL
ST2 13p.
TAA283 RESISTORS }W 2p (100 per value 0-013p):
TAA300 +W 3p (100 per value 0-014p)
TAA350 SCORPIO CAR IGNITION KIT £12-50.
TAAS50 JUMBO 7 SEGMENT DISPLAYS £2.
TAAS11C OL 707 £1-75.
TAAB21 MINITRON £1-55.
TAAB61B LEDs Red. Yellow. Green. 16 dia. 31p,
TBAB41B 20 dia. 33p.
TBAGS1
TBASOO
TBA810
TBAB20
TBAS20
TiL208 SEE MARSHALLS FOR CMOS
TiP29A CD4000 0- D4018 0-88 a
TiP29C CD4001 0- gmo‘s 0-52 882825 :-:g
TIP30A CD4002 0- €D4020 0:98 | CD4044 0-77
TIP30C CD4006 0- CD4021 0- CD4045 1-30
TIPA1A gg:gg; o CD4022 0- CD4046 1-20
0 CD4023 0- CD40a7 0-95
TIP31C CD4009 0- CD4024 0- CD4049 0-45
TIP32A CD4010 0- CD4025 0- CD4050 0-45
TIP32C gp4o1y 0- CD4027 0- CD4510 1.25
TIP39A CD4012 o0- CD4026 0- CD4511 1-94
CD4013 0 CD4023 1- CD4516 1.25
TIP33C CD4014 0 CD4030 052 | CD4518 1-87
TIP34A CD4015 0 CD4031 1-98 | CD4520 1-87
TIP34C CD4016 0 CD4037 0-88
TIP3SA CD4017 © CD4g41 0-70
TIP3BA
TIP41A
TIPHIC
Riiot Veroboard
TIP4sC Copper Plain
TIP53 01 0-15 01 0-15
TIP2955 25 x 3n 36p 26p — 17p
}’:cf"gﬁ 2-5 x 5in 40p ¥  — 19p
31 x 3}in 40p 3%p
ZTX300 3} x 5in 4sp  47p 32p
psy 33 x 17in £1-61 £1-26 £1-00 £1.92
ZT X500 PINS x 36 30p 30p
ZTX501 x 200 £1-16 f1-16
X50.
gxsgg Trade and Retail Supplied

Potentiometers

LinearorLog Single Doubie

SN74176
Rotary Pots 25p 75p
33333‘1’ Rotary Switched 55p ,
Sliders asp 759

Full range of capacitors
stocked. See catalogue for
detalls

Presets—Horizontal or Vertical
01w 8p 03w, 10p

MICRO-MIN SWITCHES
2P 2W §0p; 1P 2W 50p.

SUB MIN SWITCHES
1P 2W 55p; 2P 2W 60p; 2P 2W centre
oft 60p; 1P on-off 45p.

MAIL ORDER
ALL PRICES EXCLUDE VAT
POSTAGE & PACKING 25p.
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RSIT

VALVE MAIL ORDER CO.
16a WELLFIELD ROAD, LUNDON SW16 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

1N21
1N23
1N85
1N253
1IN256
1N645
1N726A
INS14
1N4007
18113
18202
2a371
2G381
26414
26417

012

AR A AAA G
AVVRBRESRLEES

BBI2

2p
AF181
AF186  0-48
AFZ1l 116
AFZ13  $00
ABY26
ABY29  0-30
ABYS6  0-25
ABYB0 080
ABY5l  0-40
ABY53  0-20
ABYS5  0-80
ABY62  0.85
ABY66 038
ABZ21 100
ABZ23  0-75
AU104 100
AUYI0 150
BC107 014
BC108 013
BC109 014
BC113 015
BC116  0-20
BC116 0
BC1164
BCll§ 020
BCl21 020
BC122  0-20
BC125  0-68
BC126 065
BCl40 0
BC147 010
BCl48 008
BC140 010
BC157 014
BCl68 018
BC160  0-63
BC169 014
BCYS1  0-46
BCY3Z 085
BCY8S  0-38
BCYS4 045
BCY38 1
BCYS9 150
BOY40 0-80
BCY43 0-30
BCY70 018
BOY71 088
BCZ10  0-60
BD121 100
BDI28 100
BD124  0.65
BDY1l 148
BF116  0-20
BF167  0-85
BF173 028
BF181  0-85
BF184 028
BF186 038
BF194 0.10
BF195 013
BF196  0-16
BF197  0-16
BFE6L  0-25
BF98  0-25
BFX13  0-20
BFX13 0.86
BFX20 0-28
BFX30 028
BFXS5 098
BFX63  0-50
BFX84 0.88
BFX85 0-28
BFX86  0-25
BFX87 028
BFX68 0-34
BFY10 0-50
BFY1l 0:50
BFY17 0-40
BFY18 0-46
BFY19 056
BFY24 046
BFY44
BFYs0 081
BFY51 0-80
BFYs2 0-20
BFY53 017
BFYS4 0.86
BFY90 081
BR100 040
B8X27 0-50
BEX60  0-93
B8X76 0-18
BEY26 017
BSY27 0-20
BSY51  0-50
BEY95A 0
BEY95 0-18
BTlO?IbOO:
BTY42 0-98
BTY79/100R

075
BTY79/400R

1.5
BY100 0-87

BY182 0-85

BY213
BYZ10
BYZ11
BYZ12
BYZ13
BYZ15
BYZ16
BZY88
ci1
CR81/05
CRB1/40
C84B
c8108

o

0-40

209902009922 2252
238888883858858%

°P¢
2BER

)-458

BEE222333388222%

@ P P
211343414

£p

0AZ205 048
0AZ206 0-45
0AZ207 048
0AZ208 0-40
0AZ209 040
0AZ210 0-40
0AZ211 0-40
0AZ222 O
0AZ228 0-45
0AZ224 048
0AZ241
0AZ242 015
OAZ244
0AZ246 016
0AZ290 0-38

18 1-00
0C16T  1-00
0c22 -00
0c23 1-286
0C324 1-10
0C26 0-40
0cCe8 0-40
oca8 1-00
0C29 0-85
0Cca0 - 040
0C36 0-78
0cCse 0-80
0C41
0C42 0-40
0c4s 070
0C44
OC44M  0-17
0C45 0-20
0oC4tM  0-18
0C46 287
0Cs7 0-60
0Cs8 0-60
0Cs9 0-60
0ces 0-50
0C70 018
0C71 288
0C72 0-28
0C78 0-50
0C74 0-30
0C75 0-30
0C76 0-80
O(ﬂg 0-54
0CT9 0-80
0C81
OC81M  0-20

ORP61  0-48
BX68 0-20
8X631  0-46
8X635  0-86
BX640 075
8Xd41 076
8X842  0-00
BX644  0-85
BX645 0-85
TIC44 0-29

v15/30® 076
V30/201F 0-78
v60/201 0-60
V60/201P 0-76

XAl 010
XAl02 018
XA151 016
XAl52 016
XA1l6]

XA162 0-26
XB101 O
XB102 0-30
XB103

XB118 0-30
XB121

3
28170 0-10
Z8371 018
ZT21  0-R8
ZT43  0-88
ZTX107 018
ZTX108 0-10
ZTX300 018
ZTX304 024
ZTXE00 0-13
ZTX503 0-16
ZTX531 0.
INTEGRATED
CIRCUITS
7400 0-16
7401 16
7402 018
7403 016
7404 0-26
7406 022
7406 0-48
7407 0-48
7408 0-28
7408 0-28
7410 016
7411 0-
7412 0-30
7413 0-36
7416 0-36
7417 0.36
7420 0-16
7423 0-28
7423 0-87
25 0-37
7427 0-37
7428 0-40
7430 0-16
7432 0
7433 0-
7437 0-
7438 0-
7440 029
T441AN  0-03
7442 0-79
7450 | 018
7451 [3
7453 0-
7464 0
7480 0-
7470 3
7472 086
478 0-
7474 0-

74154

74155 -00
74156

74187 95
74170 58
74174 87
74175 10
74176

74180 200
74101 2-00
74192

74188

74194 80
74195 10
74196 20
74197 20
74198 77
74199 -68
Plug in sockets
—low profile
14 pia DIL

01
16 pin DIL
017

‘pressed, 60mm slider range size

Dimmil
range of light
dimmers and lighting
confrol systems

Illuscrated is the popular

PMSD 000 module. A kW slider
contro! dimmer, interference sup-

44x 2% l{in, Ideal for low cost
stage and disco lighting. Used by
schools, theatres, studios, etc.
Complete with scale piate, fixin
screws and full instructions. £9-0
inc. VAT and postage and packing.

Complete compact light dimmer
systems for stage, club and disco
lighting, etc.

DD6IM (illustrated).  Six kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 x 84 X5in.
Price £140-40 inc. VAT,

DD6I-B. Six |kW channels, using module .
PMSD 1000, lowest cost system. Sizel64 x 8 X Sin. Price “4'50 inc. VAT.

DD62M. As DD61M but with six 2kWY channels, size 25 % 104 X 6in.
Price £205°20 inc. VAT.

Add £2-20 postage and packing for all systems.

The Dimmit range includes rotary and slider control dimmers and
sound to light converters for home, entertainment and professional
applications. Ratings | kW, 2k, 3kWV.

All products are guaranteed and are supplied with ful instructions
and applications. Full after-sales service. Technical advice given.

For full information on all modules and lighting control sy send
I|5p for our illustrated catalogue and price list. Callers welcome, visit our
showroom for a demonstration of any of the modules or systems. Mon.-Fri.
9.30to 6.0 p.m. Sat. by arrangement.

YOUNG ELECTRONICS LTD.

184 Royal Coll Street, London NW1 9NN Tel. 01-267 0201

Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m

SYNTHESISER

Modules by Dewtron®

The synthesiser illustrated was buiit using Dewtron
modules, as soid to constructors for some years now.
With over 10 years' experience in mail-order, we have
supplibd many famous people and groups. Over 30 types
of synthesis modules, some of extremely precision
design, e.g. VCO-2 log-law oscillator; 3-wave 0/ps;
sample/hold/envelope module; 3-octave keyboards,
contacts, special tuning-ladder resistors, etc. Famous
*Modumatrix'' patching system makes other patching a
thing of the past! Send just 20p for full catalogue to:

D.E.W. LTD.

Valvas,;ubes andv'\ll'ransist?rs -T<:Ilo:,el¢36$at.2|4 4.17.;-3 p.m. | Prices correct d. F d
erms C.W.O, only « Tel. 77 rn n
Quotations for :Yny types not listed. when ”lnl 254 Rlngwood o ’ € ow
Post and Packing 12p par order, to press. Dorset BH22 SAR
V.A.T. Transistors25%. (Integrated Circuits 8%.
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SUPERSOUND I3 HI-FI MONO
AM PLIF'ER A superb solid state audio

amplifier. Brand new
% components throughout.
& 8ilicon transistors
plus 2 power out-put
transistorain push-puil.
Fuli wave rectifica-
tion. Output approx.
13 watts r.m.s. into
* ohms. Frequency
response 12Hz, 30KHz
4 3db, Fully integrated
pre-amplifier stage with
separate Volume, Bass boost and
Treble cut controls. Buitable for 8-15 obm speakers.
Input for ceramic or crystal cartridge. Sensitivity
4pprox. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon Panel, input and output
plugs. Overall size 3° blgh x 6 wide X 74" deep.
AC 200/250V. PRICE £15.00. P. & P. 83p.

DE LUXE STEREO AMPLIFIER

A.C. mains
200-240 v.
Using
beavy duty
fully isola-
ted maine
transform -
er with full
wave rect-
fication
giving ade-
2 smoothing with negligible ] o
othing with negiigible hum.

Valve llne-up:~2 x ECLS6 TriodegPentodesg. K1 xe E‘ﬁso
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dualvoiumecontrolisused. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance'. control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), inte 3 ohm
apeakers. Full negative feedback in a carefully calculated
clrcult,_allowa high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11°w X 47d. Overall height including valves 5°. Ready
buiit and tested to a high standard. £12-50. P, & P. 95p.

ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully thed D.C. P giving

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at
this Low Introductory Price!

Designed. and atyled to match our 10 + 10 amplifier
but will suit any other standard “stereo amplifier.
The design incorporates the very latest circuitry
techniques with high-grain, low noise IF stages.
Automatic frequency control to "lock on'’ station and
prevent drift. IC stereo decoder for maximum stereo
separation. L.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 12}in wide
X 8in deep by 2{in high. Supplied ready built, fully
tested and fully guaranteed. AC mains 200/240V (not
available in kit form).

Special Offer for | month only £25-00 +
€120 P. & P.

LATEST ACOS GP91/1SC mono compatible cartridge with
tllo7stylus for LP/EP/78. Universal mounting bracket.
£1-

. P. . 18p.
CERAMIC STEREQ CARTRIDGE. Universal mounting
brackets and turnover atylus. 7:inV per channel output.
ONLY £2:08. P. & P.18p.
SONOTONE STAHCCOMPATIBLE STEREQ CARTRIDGE
T/O stylus Diamond 8tereo LP and Sapphire 78.
ONLY £2-62, P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £3-18. P. & P. 18p.
LATEST CRYSTAL STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. £1.88. P. & P. 18p.
LATEST T/O MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or sterec records on mono
equipment. Only £1.76. P. & P, 18p.

6v. and 7§v.and 9v.and 12v. at 1 amp on load,
Fitted insulated output terminals and pijotlampindicator.
Hammer finish metal case overall alze 6* X 34" x 2%,

tested " *™ " Price £6:35. P. & P. 85p.

teated.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1.50 yd.length. P. & P. 35p
per yd.{min. 1 yd.). 8.A.E. for samples.

HARVERSON’S SUPER MONO AMPLIFIER
A super quality grain amplifier using a double wound tully
1 ] lsolated mains transformer, rectifier and ECL82 triode
pentode valve as audlo amplifier and power output
stage. Impedance 3 ohms. Output approx. 3-5 watta.
Volume and tone controls. Chassis size only 7in. wide
X 3in. deep X 6in. high overali. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer,
P.& P.85p. BARGAIN PrRICE £5°00

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving I3 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-10-15-20-25-30-35-40-60v.
half wave at I amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3in. long X 3}in. wide x 3in.
deep. Price £2..90 P. & p. T5p.

MAINS TRANSFORMER, For power auppliea.

Prl. 200/240v. Sec. 9-0-9 at 500 mA. £1-50. P. & P.35p.
Pri. 200/240v. 8ec. 12-0-12at 1 amp. £1.65. P. & P. 55p.
Prl. 200{240v. 8ec. 10-0-10 at 2 amp. £2:35. P. & P. 70p.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor cquipment. 9-18v.
battery or from H.T line 200/300v. Frequency
response 15Hz—25KHz. Galn 26dB. BSolid encap-
sulation size 13" x 13" x 1°. Brand new complete
with Instructions. Price £1'60 P. & P. 15p.

STEREO-DECODER SIZE 2" x 3" x }”
Ready built. Pre-aligned and tested. —

Sena. 20-660mV for 9-16V neg.
earth operation. Can be fitted to
almost any FM VHF radio or tuner.
8tereo beacon light can be fitted if
required. Full details and in-
structions (inclusive of hinta and tips)
supplied. £8'25 plus20p P. & P. A
Sz:reo beacon light if required 45p ’
extra.

QUALITY RECORD PLAYER AMPLIFIER ME. II
A top quality record player amplifier employing heavy
duty double wound maina transformer, ECC83, EL&4,
and rectifier. 8eparate Bass, Treble and Volume controls.
Complete with output transtormer matched for 3 ohm
speaker. 8ize 7in wide X 3in deep X 6in high. Ready
built and tested. PRICE £6-50. P. & P. 90p.

ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £7-75. P. & P. £1-00.

SPECIAL OFFERS

Mullard LP1169 RF-IF Double Tuned Amplifier Module
for nominal 470kHz. 8ize approx. 23 x 1}° xi-
7-8V + earth. Brand new pre-aligned. Fullspecification
and connection details supplied. £2.50 + P. & P. 12p.

Pye VHF/FM Tuner Head
covering 88-108M/Hz.
10-7M/Hz IF output 7-8V +
earth. Supplied pre-aligned,
with (gang) full circuit dia- &=
gram and connection details
supplied. Beautifully made
with precision-geared FM and

323 Pt + 323 Pf AM Tuning
only £3.50 + P. & P. 35p.

PRECISION MADE

Push Button Switch bank. 8 Buttons giving 16 8/P C/O
interlocked switches plus 1 Cancel Button Plus 3 d/p ¢fo.
Overall size 3° x 2} X 1°. Supplied complete with
chrome finished switch buttons 2 for £1.50 + 10p, P. & P.

HI-FI LOUDSPEAKER SYSTEM Mkl

Beautifully made simulated teak finish encloaure now
with most attractive alatted front. 8ize 16}* high x
101" wide x 9~ deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13° x 8" bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 chm or 16 ohm finpedance (state which).

OURPRICE £12-50 each. Carr.£1-60

Cabinet Available Separately £7-50. Carr. £1.20.
Also available in 8 ohms with EMI 13" x 8~ bass
speaker with parasitic tweeter £11.00, Carr. £1.60

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Btereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the fArst Aive
stages on each channel resulting in even lower noise
level with Improved sensitivity. Integrated pre-amp with
Basg, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges.” Very simple t.
maodify to suit tic cartridg uctions included
Qutputstageforany speakersf{rom8to15ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready driiled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminjum front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. Simple atep
by step inatructions enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.m.s. per channel into 5 ohms. I're-
quency response + 3dB 12-30,000 Hz Bensitivity: better
than 80mV into 1IMQ. Full power bandwidth: 4 3dB
12-15.000 Hz. Base, boost approx. to +12dB. Treble
cut approx. to —16dB. Negative feedback 18dB over
maln amp. Power requirements 35v. at 1-0 amp.
Overali 8ize 12°w. x 8°d. X 2§"h.
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large 8.A.E.
AMPLIFIER KI1T & %3 215.00 P. & P. b5p
(Magnetic input componenta 33p extra)
POWER PACK KIT = £5-36 P. & P. 85p
CABINET 5 o5 £5-35 P. & P. 76p
Special offer — only £24 if all 3 units ordered at
one time including P. & P.

Full after sales service
Alsoavailableready built and tested £32-50. P. & P. £1.00.
Note: The above amplifier is suitable for feeding two mono
sources into inputs (e.g. mike, radio, twin record decks, efe.)
and willthen provide mizing and fading facilities for med-
ium powered Hi-Fi Discotheque use, etc.

3-VALVE AUDIO

AMPLIFIER HA34 MK II.
Deslgned for Hi-I'l reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size T§"w. X 4"d. X
4%"h. Incorporates ECC83,
EL84, EZ80 valves, Heavy
duty, double wound mains
transformer and outputtrans-
former matched for 3 ohm
speaker. Separate voluine control and now with improved
wide range tone controls giving bass and treble 1ift and
cut. Negative feedback line. Qutput 44 watts. Front
panel can be detached and leads extended for remote
tnounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £8-75. P. & P. 8ip.

HSL “FOUR"” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £7-75.
P. & P. 85p.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watta from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records

LOUDSPEAEKER BARGAINS
5in.30hm £1.45,P. & P:35p. 7 X 4in.30hm£1-69, P. & P.
48p. 10 X 6in. 3 or 15 ohm £2-50, P. & P. 75p. E.M.I.
8 X 5in.3 ohm with high fux rnagnet £2-06, P. & P. 50p.
E.M.I.tweeter. Approx.3}”, Available3or8or15o0hms,
£2.00 + 25p, P. & P.

“POLY PLANAR"” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113* x 144" X 1%~ deep. Weight 180z. Power
handling 20W r.m 8. (40W peak). Impedance 8 ohm only.
Response 40Hz—20kHz. Can be mounted on ceilings, walls.
8end 8.A.E. for details. Only £7-68 each. P. & P. 70p.

an
tofollow each other.

Fully shrouded section wound output transformer to
match 3-15 (2 speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EFS8 and EZ80 rectifier. Simple instruction booklet
25p X SAE (Free with parts). All parts sold separately.
ONLY £12.50. P. & P. £1-25. Also available ready built
and tested £18-87, P. & P. £1-20.

SPECIAL OFFER
Limited number of the latest BSR C141R1 Auto/Manual
changer de-luxe. Lightweight tubular arm cue-ing lever
bias tor £14:00 + £1-10F. & P.

Now also available 8°-8 ohm. 10 wattar.m.s. 20 watt peak
40 Hz-20,000 Hz. Overall depth 1. Ideal for Hi-Fi or for
use in cars. £5'18 4 40p P. & P.

OUR PRICES INCLUDE VAT AT
CURRENT RATES

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday

l Closed Wednesday.

Prices and specifications correct
ot time of press. Subject to
alteration without notice

'HARVERSON SURPLUS CO. LTD.

(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985

4 few minutes from South Wimbledon Tube Station

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE:P_& P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. OK OVERSEAS ORDERS
CHARGED EXTRA.
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PRICES INCLUSIVE OF VAT  MAIL ORDER s Tinar S

Add 20p P. & P.—NO OTHER EXTRAS ONLY oin DIL, £20/100

TTL BY TEXAS OP AMPS : VOLTAGE REGULATORS (PLASTIC) TRANSISTORS

7400 13p 7489 301A Ext. Comp. 8 pin DIL 723 +Ve 12p 2IN2904/
Ext. Comp. 8/14 pin DIL 14 pin DIL 45p

710 Dift. Comp. 14 pin DIL 12v
int. Comp. 8/14 pin DIL Data Sheets on 15V 7815
Dual 741 14 pin DIL Vol. Regs 18V 7818 150p 791
Ext. Comp. 8 pin DL 10p eacl 24V 7824 150p 7924
Prog. Op. Amp. TO99 1468 Dual Vol. Reg. 300p. Preset at =
CMOS Op. Amp. 8 pin DIL Adjustable from = 8V min. to + 20V max
Quad Op. Amp. 14 pin DIL
Dual Op. Amp. 8 pin DIL OPTO ELECTRONICS LEDs
FET Op. Amp. TO99 OCP70  33p Seven Segment T’l‘:ZOO

LINEAR ICs 82;‘;

Diff. Cascade Amp ORP80
§ Transistor Array ORP61
CA3048 Quad Low Noise Amps. INS7T7 DL747
CA3089E  FM IF System 16 DIL
CA3090AQ  FM Stereo Decoder SCA-THYRISTORS BT106 1A 700V
iCL8038CC VCO Funct. Gen 1A 50V TO5 [ Plastic: C106D
LM380 2W Audio Amp 1100V TO5  4Sp N0V
LM381 Stereo Pre Amp 1A 400V TO5 S6p IN4A44 BA/GOOV
MC1310P  FM Stereo Dec 34100V Stud TOB6: 2N3525
MC1495L  Multiplier JA 400V Stud  #1p SA400V
MC1486L  Bal Mod/Demod 7; 400V T092 MCR101
05 + HS 0-5A/15Y
MFC4000B }W Audlo Amp 16A 100V Plastic NSO6D 0 B30V
MFCE040  Electronic Attenuator 16A 400V Plastic E
NE555V Timer 8 pin DiL 16A 600V Plastic
NE558 Dual 556 14 pin DIL
NE561B  PLL with AM Demod
NES62B  PLL with VCO gRIACS
NES65 PLL
NES68V  PLL Function Gen. e
NES67V  PLL Tone Decoder 10 amp 117p
2567 Dual 567 15 amp 158p 220p
SN72733 Video Amp
SN76013N  Pwr. Audio Amp +HS BRIDGE
SN76023N  Pwr. Audio Amp +HS RECTIFIERS 1N4001
TBAS41B  Audio Amp 1A 100V 25p 1N4004
1A 50V 28p 1N4007
TBASO  5W Audio Amp gt Bty id
TBA81I0  7W Audio Amp 1A 400V so:
TBAB20 2W Audio Amp 1A 600V 37p 9p | ZENERs
TDA2020  20W Audio Amp 2A 50V 37Tp
XR2240 Prog./Timer Counter 2A 100V
ZN414 TRF Radio Receiver 2A 400V
83p | MMs314  Clock IC 24 pin DiL. 460p | 2A 600V
LOW PROFILE SOCKETS BY TEXAS 8 pin | 4A 100V 65¢p
14p; 14 pin 15p; 15 pin 18p; 24 pin 54p. 6A 100V

MINIMUM ORDER £2 54 SANDHURST ROAD
(OFFICIAL ORDER £5) TECHNOMATIC LTD LONDON NWS

VAT INVOICE SUPPLIED Egt.-1BES NATHO. 221 pr92e) Tel. 01-204 4333

INDEX TO ADVERTISERS

Olson Electronics ....
Orchard Electronics
Osmabet
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ADIO EXCHANGE LTD.

NEW EDU-KIT MAJOR
.

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

@ 4 Transistor Karpiece @ 5 Transistor Push  Pull @ Batteryless Crystal Radio
Radio Amplitier [ Oncr’l‘ransitstor Radio
ig g ®7 Transistor Loud- @ 2 Transistor Regenera-
:S:;::: ;r"rjne:e(:)r speaker Radio MW/LW. tive Radio
B Transistor Short @ 3 Transistor Regenera-
@ Transistor  Tester N Wave Radio tive Radio
PNP @ Electronic Metrononie @ Audible Continuity
@ 4 Transistor Push Pull @ VFlectronic Noise Genera- Tester

Amplifier tor @ Sensitive re-Amiplifier.
@ 24 Resistors @ 21 Capacitors @ 10 Transistors @ 31* Loudspeaker @ Earpicce @ Mica Baseboard
@ 3 12-way Conneclors @ 2 Valume Controls @ 22 8lider Switches @ 1 Tuning Condenser @ ’1 Knobs
@ Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 6 vards of wire @ 1 yard of sleeving, etec.

\ .o a

Complete kit of parts including construction plans

Total building costs £9.99

P.P. and Ins. 65p
(Overseas Seamail P. & P. £3-50)

NEW
Everyday

V.HF. AR §
CONVERTER KIT |

Build this converter kit and

receive the aircraft band by Series

placing it by the side of a

radio tuned to medium wave Build this exciting

or the long wave band and ‘h new  geries  of
operating as shown in the designs.

instructions  supplied free E.V.5. 5 Transistora and

2 diodes. MW/LW. Powered by
battery. Ferrite rod aerial, tuning condenser, volume
control, and now with 3in. loudspeaker. Attractive
case with red speaker grille. Size 9in. X 5}in. X 23}in
approx. All partsincluding Case anid Plans.

Total Building costs ‘4‘75 P. & P. + lns. 50p

E.V.6. Case and looks as above. & Transistors
3 diodes. Powered by 9V battery. Ferrite rod aerial,
3in. loudspeaker, etc. MW/LW coverage. Push/Pull
output.

All partsincluding Case and Plane.

Total Building costs ‘5.50 P. & P. + Ins. 55p

E.V.7. Case and looks as above, 7 Transistors and 3
diodes. Six wavcbands, MW/LW, Trawler Band 8W1,
8W2, 8W3, powered by 9V battery. Push pull output.
Telescopic aerial for short waves. 3in. Loudspeaker.

with all parts,

Uses a retractable chrome
plated telescopic aerial, gain
control, VAILT.  tuning
capacitor, transistor, etc.

All parts including case
and plans

£43s :6::'& Ins.
POCKET FIVE

Now with 3tin Loudspeaker
3 tunable wave-

bands. MW, LW

and trawler band.

7 stages, 5 transis-

tors and 2 diodes,
supersensitive ferrite rod
aerial, attractive black and | L
gold case. 8ize 5iin x 13in . __ -

3% . e —————
21n approl). F P R s All parts including Case and Plans.
Complete kit of parts including construction plans. 7 s
Total P.P. and i1d; . L > 5
BT £3.99 NS I Total Building Costs £7-0 P.& P. + Ins. 5ap

ELECTRONIC CONSTRUCTION |

E.C.K. 2 V.H.F. Receiver Kit.

8 transistors and 3 diodes. Push pull output.
3in loudspeaker, gain control, superb 9 seetion
swivel ratchet and retractable chrome piated tele-
scopic aerial, V.H.F. tuning capacitor, resistors,
capacitors, transistors, etc. Will receive T.V.
sound, public service band, airerait, V.H.¥. local
stations, etc. Operates from a 9 volt I'P
battery (not supplied with kit}.

Complete kit of parts £F @& P.P. and Ins. 55p
E.CK. 4

7 Transistors, 8 tuneable wavebands, MW, LW, Trawler Band.
3 Short Wave Bands. Receiver Kit.

With 5in X 3in loudspeaker. Push pull output stage,
gain control, and rotary switch. 7 transistors and 4 diodes.
f section chrome-plated telescopic aerial. 8 in sensitive
ready wound ferrite rod aerial, tuning capacitor, resistors,
capacitors, etc. Operates from a 9 volt P.P. 7 battery (not
supplied with kit)

Complete kit of parts £7+25 P.P. and Ins. 55p
EDU-KIT JUNIOR

Completely Solderless Klectronic Constriction Kil
projeets without Soldering lron or Solder.

* Crystal Radio Medium Wave Coverage

necessary

“ One Transistor Radio
+ 2 Transistor Regenerative Radio
or Earpiece Radio Mediutn Wave Coverage
or Medium Wave Loudspeaker Radio

% Electronic Noise (ienerator

+* Electronic Metronome

% 4 Transistor Puil/Pull Amplifier
All parts including loudspeaker, earpiece, MW ferrite rod aerial,
capacitors, resigtors, transistors, etc.

Complete kit of parts
in¢luding construction plans ‘7.2

Buildd these

No Battery

P &P
+ Ins. 55p

Including Construction Plans

ROAMER TEN MARK 2

WITH VHF INCLUDING AIRCRAFT

Now with free earpiece and switched socket. 10 tran-
gistors. Latest 5° %X 37 loudspcaker. 9 tuneable wave-
bands. MW I, MW2, LW, 8W|[,8W:2,8W3,trawlerband,
VHF and iocal stations, also aircraft band. Built in
ferrite rod aerial for MW/LW. Chroine plated.
6 section telescope
aerial, can be angled
and rotated for peak
short wave and VHF
listening. Push puli
output using 600mWw
trangistors. Car aerial
socket. 10 transistors
plus 3 diodes. Ganged
tuning condenser with
VHF section, Separate
coil for aircraft band.
Volume onfoff. Wave o
change and tone controls. Attractive Case in rich
chestnut shade with gold bloeking. %in. X 7in. x 4in.
Easy to follow instructions P.P. and
and diagrams. Total build- ‘I I 8 Ins. 65p
costs:

EDU-KIT

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

Five unit
including
master unit
Components include: to construct
Tuning con 2 volume controls, 2 slider switches,
fine tone 3in moving coil speaker, terminal strip.
ferrite rod aerial, hattery clips, 4 tag boards, 10
transistors, 4 diodes, resistors, capacitors, 3 lin knobs,
Units once constructed are detachable irom master
nnit, enabiing them to be stored for future nse. Ideal
for sehools, educational authorities and all those

plans.
JIFFY TESTER

‘
AL T T

interested in radio eonstruction
All parts including case and ‘6 99 P.P. and
®
Ins. 55p
Easy to build and operate, fits
in the pocket. A quick checker
for continuity of resistors,
chokes, djodes, transistors, eir-
earpiece, jack plng and socket
resistors, capacitors. components, ete.
Complete kit of parts r.&r
including construction plans ‘3‘. 5 + Ins. 40p

To: RADIO EXCHANGE LTD.
61A High Street
Bedford MK40 1SA

|

|

|

Tel,: 0234 52367, REG NO. 788372 '
@ Callers side entrance ‘‘Lavells’ Shop. '
i

|

|

|

|

@ Open 10-1. 2.30-4.30 Mon. Fri. 9-12 Sat

I enclose £ o BRI (14

Nanie

Address

...... PES76
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132 pages!
REALLY GOOD VALUE
FOR MONEY AT JUST 40p.

about prices SYNTHES'SER

Now our prices are GUARANTEED
(changes in VAT excluded) for two
month periods—and we’ll tell you
about price changes in advance for
just 30p a year (refunded on
purchases). If you already have our
catalogue send us an S.A.E. and we’ll
send you our latest list of
GUARANTEED prices. Send us 30p
and we'll put you on our mailing
list—you'll receive immediately our
latest price list then every two months
from the starting date shown on that G
list you'll receive details of our prices

for the next GUARANTEED period RAPHIC EQUAUSER
before the prices are
implemented!—plus details of any
new lines, special offers, interesting
projects—and clip-off coupons to
spend on components to repay your
30p when used as directed.

NOTE: The price list is based on the Order Codes
shown in our catalogue so an investment in our
super catalogue is an essential first step.

Call in at our shop, 284 London Road,
Westcliff-on-Sea, Essex. Please
aadress all mail to P.O. Box 3,
Rayleigh, Essex, SS6 8LR.

Areprint of the com-
plete article giving

full  construc-

tion details

published by
"Electronics To-
day International’’
between January-
September ‘74 of the International Voitage
Controlled Synthesiser, developed as a
“'state of the art’", now available, price
£1-50. S.A.E. please for detailed price list.

A really superior high £
quality stereo graphic
equaliser as
described in the
January edition
of “Electronics
Today Inter-
national''. We stock all
the parts (except wood-
work) including the metalwork drilled and B
printed. 15p brings you a reprint of the
articte.

Buila yourself an exciting Electronic Organ. Our
leaflet MES51, price 15p, deals with the basic
theory of electronic organs and describes the
construction of a simple 49-note Instrument with a
single keyboard and a limited number of stops.

Leaflet MES52. price 15p, describes the extension
of the organ to two keyboards each with flve voices
and the extension by an octave of the organ's
range.

Solid-state switching and new footages along with
a pedal board and a further extension of the
organ's range are shown in leaflet MES53, priced
at 35p.




