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music.
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50 CMOS IC Projects

A Practical Introduction to Digital IC's
Beginners Guide to Building Electronic Projects
Essential Theory for the Electronics Hobbyist
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£1.25
95p
£1.25
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£1.25
£1.75

40.
41.
42,
43.
44,
45.

. Electronic Music and Creative Tape Recording

. Practical Electronic Calculations and Formulae

. Radio Stations Guide

. Electronic Security Devices

. How to.Build Your Own Solid State

Projects in Opto-Electronics
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£1.45
£1.35
£1.25
£2.25
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£1.45
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£1.45
£1.50
£1.45
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£1.25
£250
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Be it career, hobby or interest, like it or not
the Silicon Chip will revolutionise every human
activity over the next ten years.

Knowledge of its operation and its use is vital.
Knowledge you can attain, through us, in simple,
easy to understand stages.

Learn the technology of the future today in
your own home.

LEARN THE
PRACTICAL WAY BY
SEEING AND DOING

Building an oscilloscope.
Recognition of components.
Understanding circuit diagrams.
Handling all types Solid State ‘Chips’.
Carry out over 40 experiments on basic
circuits and on digital electronics.

@ Testing and servicing of Radio, T.V.,
Hi-Fi and all types of modern computer-
ised equipment.

in electronics.

———— ——

MASTER THE

® Radio Amateurs Licence. ® Logic/Digital techniques. ® Examination courses (City & Guilds etc.)
@ Semi-conductor technology. @ Kits for Signal Generators — Digital Meters etc.

MASTER ELECTRONICS ~ MASTER COMPUTERS
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-
-
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—
e

LEARN HOW TO

COMPUTERS, HOW THEY
WORK — THEIR ‘LANGUAGE’

AND HOW TO DO PROGRAMS.
Complete Home Study library.

Special educational Mini-Computer
supplied ready for use.

@ Self Test program exercise.
Services of skilled tutor available.

REST

— —— — — —

REALLY UNDERSTAND

Please send your FREE brochure
without obligation to:—

REC/12/811

=
=
E
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BLOCK CAPS PLEASE

I 'am interested in :—

PRACTICAL ELECTRONICS ..coovvivmeeieviire e seeesie
COMPUTER TECHNOLOGY ...coivvvvieeninganeens
QTR E R -SUBEC I Shctets-sreteaoerad e e o e ot Sytoos

(please state your interest)

...................................................................................

B L T P T

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL

l 4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS.

e

—— — —— — —
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MAGENTA ELECTRONICS LTD.

R.E.C. PROJECT KITS

Make us YOUR No. 1 SUPPLIER OF KITS and COMPONENTS for
R.E.C. Projects. We supply carefully selected sets of parts to enable
you to construct R.E.C. projects. Project kits include ALL THE
ELECTRONICS AND HARDWARE NEEDED - we have even included
appropriate screws, nuts and |.C. sockets. Each project kit comes
complete with its own FREE COMPONENT IDENTIFICATION SHEET.
We supply — you construct. PRICES INCLUDE CASES UNLESS
OTHERWISE STATED. BATTERIES NOT INCLUDED. IF YOU DO NOT
HAVE THE ISSUE OF R.E.C. WHICH CONTAINS THE PROJECT — YOU
WILL NEED TO ORDER THE INSTRUCTIONS/REPRINT AS AN EXTRA
— 45p. each.

LIGHT CHANGE ALARM Dec. 78. £11.84

In daylight detects someone moving around a room — after dark can be triggered
by just torchlight. Units output rs from a relay (included).

DYNAMIC MIC PRE AMP Sept. 78 £5.82

Features the ZN424E — with very low distortion and noise.

ULTRA SENSITIVE ULTRASONIC REMOTE CONTROL Feb 79 £12.45
DOPPLER SHIFT ADD ON UNIT Mar 79. extra £5.22

First part covers the construction of a sensitive remote control switch — an
ultrasonic transmitter and receiver. The Doppler Shift add on unit detects
movement within the vicinity of the transducers, and so has applications as a
burglar alarm.

RING OF LEDS PRINT TIMER Jan 80 £11.22.

Unusual display indicates 8 segments of timing period. A ring of 8 leds light
progressively. Switch selectable timing periods of 1, 2, 3, and 4 minutes. Very
smartly housed in a Vero Case.

LOGIC TESTER Jan 80 £5.89.

Detects overload, Iodgic state and pulse voltages in TTL circuits. A piece of
veroboard is included — but the layout is left to the constructor. Portable. Battery
operated. Supplied with test leads.

TELEPHONE BELL REPEATER Feb 80 £7.48.

Includes 2 cases and speakers. Twin fig 8 cable to link units 7p per metre extra.
Remote unit warns when the telephone rings. Battery powered.

INFRA RED INTRUDER ALARM. Mar 80 £9.98 |ess cases.

Invigible infra red beam protects property ~ when the beam is broken the relay in
the receiver is activated. Max. range 3 metres. Kit includes relay. Requires 9V

sg&pl{.
STEREO MIXER Mar. 80 £12.73
Mixes high impedance dynamic mic and nurse inputs. Based on 4 LF351 ICs. Two
dualgots form the controls for mic. and line. Sockets for inputs and outputs.
CONSTANT CURRENT NI-CAD CHARGER. Sept 80. £19.98
Charges up to 10 cells — suitable for all normal ni-cads. Continuously variable
output current. Panel meter indicates the output current. Supplied with leads.
BASIC SHORT WAVE RADIO June 78 £18.95
3 band trf design covering 1.2 to 24 MHz. Features five front panel controls —
wavechange, bandset, bandspread, reaction, and aerial attenuator. Built on a pcb.
The frequency range covers all the HF broadcast and amateur bands.
3 BAND SHORT WAVE PRESELECTOR Feb 79 £15.98
Uses a dual gate MOSFET. Tunes from 1.6 to 30 MHz in 3 bands. Adjustable rf
gain control. Provides additional selectivity and sensitivity when used with a
receiver, c
BEGINNERS MEDIUM WAVE RADIO Aug. 79. £6.98
Provides crystal earpiece reception of the M.W. band. Crystal earpiece is
supplied. |
TOP BAND FERRITE AERIAL UNIT Sept 79 £8.98
An active tuned and amplified 160 metre band ferrite rod aeriat unit. Provides
directional reception facilities when used with a 160 metre receiver. Reduces
interference and increases sensitivitz.
SINGLE CHIP M.W. RADIO Sept 79 £11.37
Simple sensitive M.W. receiver with loudspeaker. Uses an LM389 IC for rf gain, af
gain and power output. ldeal for beginners.

HORT WAVE AERIAL TUNING UNIT Dec 79 £11.98
Improves receiver performance over 1.6MHz to 30MHz. Provides an increase in
signal strength and rejection of strong interfering signals, spurious responses
etc.
SIMPLE SHORT WAVE SUPERHET. Feb and Mar 80 £27.39
Covers 180 to 20 metres. No alignment problems. Very low battery current. Plug
in coils. Uses a dual gate MOSFET as a mixer. Regenerative RIF stage allows
reception of a.m., c.w., and s.s.b.
80 METRE AMATEUR BAND RECEIVER July 80 £19.98 .
Expressly designed for ssb and cw amateur signals. This simple homdyne design
provides world wide reception of amateur transmissions. Housed in a smart Vero
case.
PORTABLE SHORT WAVE RADIO Aug 80. £18.94.
Suitable for beginners. Covers 25, 31, 41, and 49 metre bands. Fitted with
telescopic aerial. Use of TBA820M amplifier IC provides loudspeaker output.
Regenerative t.r.f: receiver. Smart ABS case.

LATEST KITS: S.A.E. OR ‘PHONE FOR PRICES

MAGENTA ELECTRONICS LTD.
RC3, 98 CALAIS ROAD, BURTON-ON-TRENT,
STAFFS., DE13 0UL. 0283-65435. 9-12, 2-5 MON.-FRI.
MAIL ORDER ONLY

and

KIS e o e o oo | ek DOLS

le courses. Up to date price list included. All RESISTDRS
TRANSISTORS | Proguct gre siock tnes for fst ceivery by| ARDWARE
CAPACITORS | Send 6 x 10p stamps for your copy. CASES

ADD 35p. P.&P. TO ALL ORDERS. ALL
PRICES INCLUDE 15% V.A.T. OFFICIAL
ORDERS FROM SCHOOLS ETC.
WELCOME.

ENQUIRIES MUST INCLUDE S.AE.
OVERSEAS: SEND ORDER WITH 3
INTERNATIONAL POSTAL COUPONS
WE WILL QUOTE EXACT PRICE BY
AIR MAIL.

EIRE & BFPO ORDERS

U.K. PRICES — LESS 10%

(COVERS V.A.T. REFUND & EXPORT
DOCUMENTS) PAYMENT: STERLING
UK. BANK DRAFT, U.K. POSTAL.
ORDERS or U.K. CHEQUE. -
ENQUIRIES: ENCLOSE 2 INTER-
NATIONAL POSTAL COUPONS.

LY

‘ VISA

80/81 ELECTRONICS CATALOGUE

by i’om
Duncan

ADVENTURES WITH ELEGTRONICS

An easy to follow book suitable for all ages, ideal for beginners. No Soldering.
Uses an ‘S Dec’ breadboard. Gives clear instructions with lots of pictures. 16
projects — including three radios, siren, metronome, organ, intercom, timer, etc.
Helps you learn about electronic components and how circuits work. Component
pack includes an S-Dec and the components for the projects.

Adventures With Electronics. £1.75.

Component Pack £16.72 less battery.

ADVENTURES WITH

MICROELECTRONICS

Same style as above book; 11 projects based on integrated circuits — includes:
dice, two-tone doorbell, electronic organ, MW/LW radio, reaction timer, etc.
Component pack includes a Bimboard, 1 plug-in breadboard and the components
for the projects.

Adventures with Microelectronics £2.35.

Component pack £27.95 less battery.

The INStructor
A FULLY CONSTRUCTIONAL PROJECT
INCORPORATING AN INS8060
IVIICROPROCESSOR ‘(:HIF_’

to micropr
of components required

9 APr intr e
- Relatively small number
® An instructional

8 part series. Part 1 in Aug. 80 issue. Reprints of previously published
part available. 45p each part.

The Instructor is a low cost assembly which provides a practical
introduction to microprocessors and their functions. It is not a computer,
but it is a working circuit which allows microprocessor working to be
followed, one program step at a time. Build the Instructor and you will
gain microprocessor experience. The series is based on the INS8060
microprocessor IC, also known as the SC/MP Mk.2. Circuits are built on a
plug in Eurobreadboard. Kit is available with or without the breadboard.
INSTRUCTOR COMPONENT PACK: Including Eurobreadboard £27.85; or
less Eurobreadboard £21.65.

HEADPHONES AND EARPIECES. .

The short wave radios require a crystal earpiece or high impedance mono
headphones.

MONO HEADPHONES £2.98. . 3
High impedance 2k. Sensitive, Lightweight. Adjustable padded earpieces. Fitted
with 3.5mm jack plug.

CRYSTAL EARPIECE 56p. )

Fitted with lead and 3.5mm jack plug. Top quality.

STETHOSCOPE. 69p.

Optional attachment for use with our earpiece.

TOWERS INTERNATIONAL TRANSISTOR
SELECTOR £10.35

ANTEX X25 SOLDERING IRON. 25W. DESOLDERING BRAID. 69p.
£4.98. HOW TO SOLDER BOOKLET. 12p.
SOLDERING IRON STAND. £2.03.

HEAT SINK TWEEZERS. 15p.
SPARE BITS. ‘Small, standard, large. SOLDER BOBBIN. 30p.
65p each. DESOLDER PUMP. £5.98,
SOLDER. Handy size. 95p. CONNECTING WIRE PACK. 5 x 5 yd
EUROBREADBOARD. £6.20. _coils. 55p.
LOW COST LONG NOSE PLIERS. 'VERO SPOT FACE CUTTER. £1.21.
£1.68 VERO PIN INSERTION TOOL. 0.1".
LOW COST CUTTERS. £1.69. £1.66. 0.15'" £1.67.
SIREN. 12V. £5.18 RESISTOR COLOUR CODE CALCU-
P.C.B. ASSEMBLY JIG. £11.98. LATOR. 21p.
P.C.B. ETCHING KIT. £4.98. MULTIMETER TYPE 1. 1,000 o.p.v.
MONO HEADPHONES. 2K Padded. with probes. 2" x 3" x 1”'. £6.66.
Superior, sensitive. £2.98. MULTIMETER TYPE 2. 20,000 o.p.v.
STEREO HEADPHONES. 8 with probes. 5" x 3} x 13”. £11.52.
Padded. £4.35.

MAGENTA gives you FAST DELIVERY BY FIRST-CLASS POST OF QUALITY
COMPONENTS AND KITS. All products are stock lines and are new and tull
specification. We give personal service and quality products to all our customers
— HAVE YOU TRIED US?

INTO ELECTRONICS CONSTRUCTION
R.E.C. LATEST KITS

Tremelo modulation unit Nov 80 Go no go transistor tester Oct 80
£11.27. 58
CMOS combination switch Nov 80
£7.22

ohm.

Personal M.W. Radio, Oct 80.
22, £10.36.
Coil coupled 5W converter Nov 80

£20.90
PRICES INCLUDE V.A.T.
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SEMICONDUCTORS SEND YOUR ORDERS TO
DEPT. RC12, PO BOX 6, Ware, HERTS

VISIT OUR SHOP AT: 3 BALDOCK ST., WARE, HERTS.
TEL: 0920 3182. TELEX: 817861

THYRISTORS

AC126 €023 . 8C550 16 1 BU105  £1.84 | ZTX108 -12 | vaits Price | vois
AC127 £0.23 § g BCS56 .18 | 8U105/02 €2.24 . mmveoomanm 3 50 THY7A/50
.AC128 £0.22 g BC557 S | BU204 £1.61 8 20 THY600ma/ 20v X 100 THY7A/ 100
ACI28K  €0.30 § BC558 BU205  £1.61 . ¥ 200 THY7A/ 200
ik aif s fodefaloaior 2| shveionerio eoze | somuiarioo

: 4 .58 . ma . 600 THY7A/600
ACi37  £0.23 - 80116 MJE2955 £1.04 .52 | 200 THY600ma/200v €0, 800 THY 74/ 800
PAOELETY €OF. . 80121 -75 | MJE30S5  £0.69 .52 | 400 THY60Oma / 400V :
AC141K  £0.35 o 80124 MJE3440 £0.80 alts No
AC142  £0.23 g 80131 .40 | MPF102  £0.84 - Voits No i 50 THY10A/50 . SUPER ‘Hi'Brite’ Type
ACl76  £0.21 £ 80132 .40 | MpF104  £0.40 . 50 THY 14750 . 100 THY $0A/ 100

00 X 125 RED
ACTICKERNCD 20 . 80133 .48 | MPF10S  £0.40 - ! 200 THY10A7200 . 2 RED
] gl -18 | 80135 44 | MpSAOS  €£0.23, - .37 | 400 THY104/400 ; ORP 12 Light dependent resistor
. : 3 80136 b MPSAO6  €0.23 - - 600 THY10A/600 5 15 QCP21 Photo transistor
AC180  £0.23 - 80137 .40 | MPSASS X - 600 THY1A/600 X 800 THY 1047800
Afé"%(:'( I'&g!zg - amag . MPSASE i 3 800 THY1A7800
A t 2 8013 . i ¥ ;
£0.32 10 | go14p a1 [ 5622 ; 23 | vois Vo v 164750 as 15087125 pack of &

£0.23 - eo:?g b 0C24 ) b 50 THY3A/50 b 100 THY 1647100 ‘ 1508/2 pockof §
80 -69 |oc2s . . 100 THY3A/100 L 200 THY16A/200 5
80176 .69 | 0C26 , . .37 | 400 THY 1647400 ; DISPLAYS
80177 .78 | oc2s . g £0.48 | 00 THY16A/600
8D178 -78 1oc2g i . 600 THY3A/600 . 8OO THY 164 /800 i DL307 7 segment D.P. felt (0.3 height) common
80179 .86 | oca5 R . 800 THY 34 /800 A anode single digit 0/NO 1623  £0.80
80203 . 0C36 " 2 . Voirs No. OL707 RED. 7 segment O P. leht (0 3" height) common
B8D204 5 0c70 k 5 Volts No 50 THY 3DA/50v E anode single digit /NO 1510 €0.92
BOY20 . oc7 b b 50 THYSA /50 X 100 THY 30A 7 100v K 0L727 RED. 7 segment D.P. nghl {0.5* hsight)
BF457 . Tic44 . . 100 THYSA /100 5 200 THY30A 7 200v J anode Two-digit-renector
BF458 - TIC45 . i 200 THYSA/200 . 400 THY30A/400v O/NO 1524 €1.95
BF459 .44 {1ip20a = 2 - 400 THY5A /400 X 500 THY30A /600v 01727 REOD. 7 segment 0.P. cight (0 5" height)
BF594 .35 | 1ip29e i - 600 THY5A /600 common anode Two-digit ight pipe
B8F596 .32 | yipo9c i - 800 THY5A/800 €093 O0/NO 1521 €2.53
BFR39 .28 | 1ip30a ) 2 . . DL747 RED. 7 segment D.P. feft (0.6 heigh1)

:::4709 TIP30B s ] Li co N R Ech FIER s common anode. Single-digit lig';)h/t:iope‘s‘ ¢ “ch

SBR7S TIP30C i
- TIP31A . - 200MA 10 Amp
B::gg - TIP31B X : 15920 50v . 1510750 50v £0.21 OPTO-ISOLATORS
e 3% |Te3iC - i 15921 100v I 1S107100100v  £0.24 .
8 - TIP32A b ¥ 15922 150v Y 1510/ 200 200v £0.26 Isolation Breakdown — Voltage 1600 — continuous two
BAXAS, -28 |TIP328 : 15923 200v . 15107400400y £0.40 current 100mA
.29 [TP32C  €0.51 15924 300w 5 12107600 600y £0.48 CIL74 Single-channel 6 pin OIF standard type —
TIPA1A €051 g Tare 15107800800  £0.58 opucally coupled pare with infra-red LED smitter and
TIPA1B  £0.52 LI Hops e ’ 191071000 1000y £0.69 NPN silicon photo ransistor  0/NO 1487 £0.87
TIPAIC  €0.56 ; IN4002 100v N 151071200 12000 £0.79 CILD74. Multichannel 8 pin DIP two 1solated channels
TIP42A €051 QY IN40O3 200y " O/NO 1498 £1.18
TIP428  £0.53 o e i J - CILQ74, Multichannel 16 pin DIF four isolated chan-
Tpaze o, - Bt ; i Y Y nels 0/NO 1499  €2.53
1 ;
- IN400S 800v . 1530/100 100v :
nsa3  g02s | 2N3T00 INS0O? 1000v i 15307200 200v i SECONO GRADE LED PACK
30 €221 1.5 Amp 15307400 400v . "
€0.92 [uT4s £0.23 15016 5OV 15307 600 600v A pack of 10 standard sizes and colours which lail 10
€051 [7Tx107  £0.32 15020 100v : 1530/ 500 800w i perform 10 thewr ngid specification but which are ideal
15021 200v i 15307 1000 1000v y for amateurs who do not require the full spec
15023 400y . 1530/1200 1200v €3, @i Sy UL
15025 600v
. 15027 80OV 60 Amp SOCKETS
Lyoes 15029 1000v €023 | 1570750 50v !
7478 " i 381200y ; 5200000, 1611 BpinDIL £0.08{ 1615 28pw DIL
7475 . B X by ; 1612 14 pin DIL £0.11 | 1723 40 pin DIL
7476 ; st X %07 000 i 3 1613 16 pin OIL €0.12 | 1616 TO18 transistor
7480 . ; Y e a0 : } 1720 18 pin DIL £0.18 | 1617 TO3 transistor
7481 s 3 y 1721 20 pin DIL £0.20 | 16117 TO5 wansistor
7482 X § o e : 1570/1000 1000v 1722 22 pin DIL £0.22 | 1724 14 pin DIL Wire wrap
7483 X L IN5407 B0Ov N 1614 24 pin DIL £0.24 gold plated Cambion £0.25

7484 4 . IN5408 1000v £0.34

i G.P. SWITCHING
CS & DIACS TRANSISTORS

TO18sm 10 2N706 /3 SV?7 28 95A. All usesbie devices, no

10 amp
. volts. .

100 TR12A/100 100 TR110A/100 €0.88

200 TR12A/200 200 TR110A/200 £1.08

400 TR12A7400 400 TR110A/400 £1.29

10 amp Plastic

s \00 tor £2.07; SO0 for £9.20;
1,000 for £168.10, When ordering state NP/PNP

X » 6 amp volts
74162 X ¥
74163 . N 400 TR110A7400P

74164 €078 1D IEALCORIRED 500 | ey 2229 G.P. SILICON
200 TR16A/400 €0.88 | B8R100 €0.23 032 £0.23 DIODES

BnlnGE nECTlFIEns 300mW 40PIV (min)sub min. FULLY TESTED. Ideal for Organ

butlders
. SILICON 1 mmp SILICON 2 amp K - :
Type Tipe o wice | Typs e price | 301or 87p; 100 for €1.72; 500 lor €8.78; 1,000 for £10.28
€D4012  €0. CDA4022  €0. ’ C04046 E1. 60v RMS BR1:50 €023 | 50v RMS BR2:50 £0.52
gg:g:g G gg:ggg g F €D4047 4 100v RMS BR1/100 £0.25 | 100v RMS BR2/100 €0.55

. - g d €04049  €0. 200v RMS BR1:200 £0.29 | 200v RMS BR2/200 €0.60
gg:g:? . gg:g;g - : E CD4050  £0. 400v RMS BR1 400 €041 | 400v RMS BR2/400 £0.67 VOLTAGE REGULATORS

. - . €04054  £1. ™
CD4018 €0. €04027 €. s C04014 €0, SICON 10 ams SCONES Positive Cane uA7912 TO220  £0.85
€04019 €. CD4028  €0. ; C04055 €1, Tyl et e i Price| UA7805 10220 . uA7915 10220 €0
€oa020  £1. €04029  €0. - €04056 €1, L s BR10/50 £9.73| Ty AMS BR25/50 €2.19 i uA792SUTO2208CHE0

CD4021 ] CD4a030 . E RAM! A1 3 uA7918 70220 £0
C04069 r 200v S BA107200 £1.98] 200v AMS BR25/200 £2.83 wA7824 TO220 i 72723 14 pin ON €0,

uA7BI8 T0220 . uA723C T099

LM309K TO3 €1.72
Negative Case i ZTK 338
Tvpe > ; Tood Type = uA7905 T0220  go.g5

CA3130 €1, 3
: UA723C €0, TAAB508 €0. \ Q
Ca3140 €0, - . -
v . TAAG2tA £2. Type  Price Prics  Type Price
‘3231 : g . TAAG218 €2. . . €0.52 OA0 €0.12 ZENER DIODES
(M308 ) i . TAABET  £1. . . 48 Oadt f012
1 . 4 TAD)00 d . L£0. £0.48 OAS5 £0.1 400 mw (Bzy 88) D07 Glass encapsulated range of
:m:}ue)g g L UATATC it TBA540 _ 3 : . Oﬁ;gg €0.15 volitages available 2.7v 3.3v 3.9v 4.3v 4.7v 5. 1v95 6v
(M38: ; o KEINY b T8AB10S £€0. A ; 41 OA200 £0.09 | 62y 7.6v8.2v 9.1v 10v 11v 12v 13v 15v 18v 20v 22v
1M3300 €0, i Crblip COLDR UL CRI0 (s ; : b ; 24v 27v 30v 33v 39v No. 24 10p
LM3914 € i 748P €0.40 ;BABZO . .. . i (T 1w 1.5w Plastic and melal encapsulaled Range of
LM3915 5 S0 AS200Re2] i : ‘40 N34 go.gs | voltages available 2.7v 3.3v 3.9v 4.3v 4 7v 5.1V 5.6v
MC1304 €2, i NN / g ) 09 IN34A £0.08 | 6:2v6.8v7.5vB.2v31v 10v v 12v13v 15v 16v i8v
MC1310 €1, NZ602 § ¥ ; 09 IN914 €007 | 20v22v24v 27v 30v33v43v47v5ivE8vT2v 75v 82v
MC1212 g2, j G : ; o' 12 INS16 €007 | 91v 100v No. Z13 18p
o Mglgg(; K 5 SN76115 £2.19 i 12 IN4148 £0.07 10vzlnéclatal stut;ﬂ type SJ10 case Range of vollages
MC . SN7666! 8YZ10 €0.52 .12 1S4 £0.06 available as above No. Z110 44
CA3123 €2, MC1369 £3. 123 OO 88 ; & : 19920 €0.07 B

All prices inctude VAT Add 50p post per order — Just quote your Access or Barclaycard number
Terms Cash with order. cheques. POs. payable to Bi-Pak at above address
Access and Barclaycard also accepted
GIROA CNo 3887006
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EaaraMOTORS S,

1.5-6VDC” Model Motors
22p. Sub. Min. 'Big Inch’
115VAC  3rpm Motors

32p. 6 volt standard
cassette motors new
£1.20. 8 track 12V

Replacement Motors 55p.
Ex. Equip. BSR record
player motors, C129,
C197 type, £1.20.

SEMICONDUCTORS
LM340 80p. BY103 10p.
2N5062 100V 800mA SCR
18p. BX504 Opto Isolator
25p. CA3130 95p. CA3020
45p.741 22p. 741S 35p. 723
35p. NE555 24p. 2N3773
£1.70. NE556 50p. ZN414
75p. BD238 28p. BD438
28p.CB406915p.4"1RedLéed
Displays, c.c. or c.a. 95p.
TIL209 Red Leds 10 for
75p. Man3A 3mm Led
Displays 40p. BY223 20p.

PROJECT BOXES
Sturdy ABS black plastic
boxes with brass inserts
and lid. 75 x 56 x 35mm
65p. 95 x 71 x 35mm 75p.
115 x 95 x 37mm 85p.

MOTOROLA PIEZO
CERAMIC TWEETERS
No crossover required

2.5" Direct  Radiating
Tweeter, maximum rating

' 25 volts R.M.S. 100 watts

across 8 ohms. Freq. range

| 3.8kHz-28kHz, £3.65

TOOL SALE

Small side cutters 5 in-
sulated handles £1. Radio-

pliers, snipe nosed in-
sulated handles £1. Heavy.
duty pliers insutated

handles £1.10. Draper side
cutters spring loaded £1.

HANDY BENCH VICE
1 Jaw opening, £2.95.

U/
Hand drill, double pinion
with machine sut gears,

/1", only £2.75p plus 50p
p&p.

MORSE KEYS
Beginners practice key
£1.05. All metal full adjust-
able type. £2.60

MINIATURE LEVEL
METERS

1 Centre Zero 17 x 17mm
75p. 2 (scaled 0-10) 28 x
25mm 75p. 3 Grundig 40 x
27mm £1.25.

JVC  NIVICO STEREO
CASSETTE. MECHANISM.
Music centre type. Rev.
counter, remote operation
£13.50 and £1.00 p&p.

JUMPER TEST LEAD
SETS

10 pairs of leads with
various coloured croc clips
each end (20 clips) 90p per
set.

TRANSFORMERS

All 240VAC Primary (post-
age per transformer is
shown after price).
MINIATURE RANGE: 6-0-
6V 100mA, 9-0-9V 75mA
and 12-0-12V 50maA all 79p
each (15p). 0-6, 0-6V,
280mA £1.20 (20p). 6V
500mA £1.20 {15p). 12V 2
amp £2.75 (45p). 15-0-15V 3
amp Transformer at £2.85
(54p). 30-0-30V 1 amp £2.85
(54p). 20-0-20V 2 amp £3.65
{54p). 0-12-15-20-24-30V 2
amp £4.75 {54p). 20V 25
amp £2.45 (54p).

TRIAC/XENON PULSE
TRANSFORMERS
1:1 (gpo style) 30p. 1:1plus
1 sub. min. pcb mounting
type 60p each:

MICROPHONES

Min. tie pin. Omni, uses
deaf aid battery (supplied),
£4.95, ECM105 low cost
condenser, Omni, 600
ohms, on/off switch, stan-
dard jack plug, £2.95.
EMS507 Condenser, uni, 600
ohms, 30-18kHz., highly
polished metal body £7.92.
DYNAMIC stick micro-
phone dual imp., 600 ohms
or 20K, 70-kHz., attractive
black .metal body £7.75.
EMS506 dual impedance
condenser microphone 600
ohms or 50K, heavy
chromed copper body,
£12.95 CASSETTE replace-
ment microphone with
2.5/3.5 plugs £1.35. INSERT
Crystal replacement 35 x
10mm 40p. GRUNDIG elec-
tric inserts with FET pre-
amp, 3-6VDC operation
£1.00.

LIGHT DIMMER
240VAC 800 watts max.
wall mounting, has built in
photo cell for automatic
swich on when dark £4.50

RIBBON CABLE

8 way single strand
miniature 22p per metre.

SPECIAL OFFER TAPE
HEAD DEMAGNETIZER

240VAC with curved probe
suitable for reel to reel or
cassette machines, £1.95.

STEREO FM/GRAM TUNER
AMPLIFIER CHASSIS, VHF
and AM. Bass, treble and
volume controls, Gram. 8-
track inputs, headphone
output jack, 3 watts per
channel with power supply.
£1495 and £1.20 p&p

MULTIMETER
BARGAINS

Pocket Muitimeter, 1,000
opv sensitivity. Ranges
1KV AC/DC Volts, 150ma
DC current, resistance 0-
2.5K, 0-100K, £4.50

20,000 opv., 1,000 volts
AC/DC, DC current to
500ma, 5 ranges, resist-
ance 4 ranges to 6 meg.
Mirror scale, carrying
handle, £975.

40kHz Transducers. -Rec/
Sender £3.50 pair.

‘TELEPHONE PICK UP
coiL

Sucker type with lead and
3.5mm plug 62p.

ELECTRET CONDENSER
FM

 WIRELESS
MICROPHONE
X Freq. adjustable

between 88-108MH2,
field strength 50 micro
volt/156  metres, freq.
response_  50-16,000Hz,
supplied with battery,
£7.95

Dalo 33PC Etch Resist
printed circuit maker pen,
with spare tip, 79p.

TERMS:
Cash with order (Official
Orders welcomed from
colleges etc). 30p postage
please unless otherwise
shown. VAT inclusive.

S.A.E. for illustrated lists

MES02 DIGITAL
MULTIMETER
600VDC Max. 1,000VAC,
10ampsd.c., 2 meg., res.,
with transistor checking
facilities, 90 x 171 x 30

m/m, £45.00.

YN360TR MULTIMETER

YN360 M/Meter. 20,000 ohms
per voit. IKV AC/DC volts,
250ma dc current, 4 resistance
ranges to 20meg, aiso has built
in transistor tester with leakage
and gain ranges. £12.50

CRIMPING TOOL
Combination type for crimping
red blue and yellow termina-
tions also incorporates a wire
stripper (6 gauges) and wire
cutter, with insultated handies
only £2.30.

TOOLS

SOLDER SUCKER, plunger
type, high suction, teflon
nozzle, £4.99 (spare nozzles
69p each).

All Antex irons still at pre
increase prices, order now
as new stock will be going
up next month.

Antex Model C 15 watt
soldering irons, 240VAC
£3.95

Antex Model CX 17 watt
soldering irons, 240VAC
£3.95

Antex Model X25 25 watt
soldering irons, 240VAC
£

3.95
ANTEX ST3 iron stands,

suits all above models
£1.65
Antex heat shunts 12p
each.

Servisol Solder Mop 50p
each.

Neon Tester Screwdrivers
8" long 59p each.

Miyarna IC test clips 16 pin
£1.95

SWITCHES

Sub. miniature toggles:
SPST (8 x 5 x 7mm) 42p.
DPDT (8 x 7 x 7mm) 55p.
DPDT centre off 12 x 11 x
amm 77p. PUSH
SWITCHES, 16mm x 6mm,
red top, push to make 14p
each, push to break version
{black top} 16p each.

PACE Mobile SWR metre,
with field strength,.PL259
connection, £5.95.

POWER SUPPLIES
SWITCHED TYPE, plugs into 13
amp socket, has 3-4.5-6-7.5 and
9 voit DC out at either 100 or 40
OmaA, switchable £3.45. HC244R
STABLISED SUPPLY, 3-6-7.5-9
volts DC out at 400mA max.,
with on/off switch, poiarity
reversing switch and voltage
selector switch, fuily regulated
to supply exact voltage from no
load to max. current £4.95.

AMPHENOL
CONNECTORS
{PL259) PLUGS 47p. Chassis
sockets 42p. Elbows PL259/
S$0239 30p. Doubte in line male
connector (2XPL259) 65p. Plug
reducers 13p. PL259 Dummy
load, 52 ohms 1 watt with

indicator bulb 95p.

BUZZERS
MINIATURE SOLID STATE
BUZZERS, 33 x 17 x 15mm
white plastic case, output at
three feet 70db {approx), low
consumption only 15mA, volt-
age operating 4-15VDC, 75p
each. LOUD 12VDC BUZZER,
Cream plastic case, 50mm
diam. x 30mm high 63p. Carters
12 volt Minimite Alarm sirens
£7.65p. 12VDC siren, all metal
rotary type, high pitched wail,
£6.25.

RES. SUB BOX

g&
~———

Resistance Substitution
Box. Swivelling disc
provides close tolerance
resistors of 36 values from
5 ohms to 1 meg. £3.95.

Signal Generator. Ranges
250Hz-100MHz in 6 Bands,
100MHz-300MHz {har-
monics) internal modulator
at 100Hz. R.F., output Max.
0.1vRMS. All transistorised
unit with calibrating
device. 220-240VAC opera-
tion, £48.95.

TAPE HEADS
Mono cassette £1.75.
Stereo cassette  £3.90.

Standard 8 track stereo
£1.95 BSR MN1330 } track
50p. BSR SRP90 § track
£1.95. TD10 tape head
assembly — 2 heads both }
track R/P with built _in
erase, mounted on bracket
£1.20

PROGRESSIVE
RADIO

31 CHEAPSIDE, LIVERPOOL 2.
ALL ORDERS DESPATCHED BY RETURN POST

DECEMBER 1980

197



TOWERS INTERNATIONAL
TRANSISTOR SELECTOR

(NEW REVISED EDITION}

owe{s’"lntematidna_t Aea
ransistor Selector

This is dead! (Eﬁ/

Would this replace it?

If it takes you longer than 1 minute to find out all about these
transistors then you need a copy of TOWER’S INTERNATIONAL
TRANSISTOR SELECTOR. It's one of the most useful working
books you will be offered this year. And probably the cheapest!

In it, you will find a-really international selection of 13,000
transistor types — British, Continental European, American and
Japanese. And we think that they will solve 90% of your transistor
enquiries. :

Current and widely used obsolete types were carefully selected
and arranged in Numero-Alphabetical order by an author who
was uniguely qualified to do the job. With his compendium, alil
you need to know is the type number and you can learn all about a
transistor's specification; who made it and where to contact
them; or what to use to replace it.

Price £10.35 inc P&P

Tower'’s by T. D. Towers
International MBE, MA, BSc, C Eng, MIERE
Transistor £10,35

Selector inc. post and packing

To:—DATA PUBLICATIONS LTD.
57 MAIDA VALE
LONDON W9 1SN

Pleasesendme . . . . . =, .
to the address shown below

NAME . . . ..
ADDRESS . . ..

copy/copies

. . . . (Block capitals)

198

DIRECT SUPPLY SERVICE TO READERS

(Please aliow 21 days for delivery)

TOWERS INTERNATIONAL
FET SELECTOR

If you deal with field effect transistors, or fet's — whether as a
student, a hobbyist, a circuit engineer, a buyer, a teacher or a
Serviceman — you often want data on a specific fet of which you
know only the type number.

Specifications apart, you may be even more interested in where
you can get the device in-question. And perhaps more important
still (particularly with obsolete devices), you may want guidance
on a readily available possible substitute.

This fet compendium, a comprehensive tabulation of basic
specification, offers inforfation on:

. Ratings

. Characteristics

. Case details

. Terminal identifications

. Applications use

. Manufacturers

._Substitution equivalents (both European and American)

The many fet's covered in this compendium are most of the
more common current and widely-used obsolete types.

It is international in_scope and covers fet's not only from the
USA and Continental Europe, but also from the United Kingdom
and the Far East {(Japan).

Price £4.00 inc P&P

NOTAWN =

Tower's by T. D. TOWERS
International MBE, MA, BSc, C Eng, MIERE
FET £4.00

Selector inc. post and packing

To:—DATA PUBLICATIONS LTD.
57 MAIDA VALE
LONDON w39 1SN

Please send me copy/copies

to the address 'sﬁo.w.n below

ADDRESS

(Block capitals)

——
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NEW COMPONENTS

uA723 regulator 60p, uA748 op-amp 40p, LF351
55p, TDA2030 ampilifier 180p, BC167, 8, 9, 11p,
BC207, 8, 9, 15p, Capacitors 4.7uF 63V 10p, 10uF
16V 9p, Neons 240V 15 x 12mm lens, red or
green 35p, round lens 13mm 35p, FULL RANGE
OF TTL ICS AVAILABLE, Knobs, various types
plastic and metal trims etc, prices from 14p to
50p, Metal and plastic boxes, e.g. Verobox 6" x
3} x 2¥ £3.10, 6" x 3}’ x 1%’ £2.25. Plastic box
43" x 31 x 1%, £1.10. Metal two sectioris, vinyl
covered top and sides, aluminium front and
back, 8 x 5" x 2" £2.25, 6" x 4" x 1} £1.85, 6" x
3% x 3% £2.25.

Denco products available, Transistor tuning.
coils £1.40, MW. 5FR ferrite rod aerial £1.30,
most other products available. Jackson Bros.
variable capacitors C804 5, 10, 15, 20pF £3.35
each. Dilecon 100, 300pF £2.10, 500pF £2.10.

Many other components and accessories in
stock. Please send 30p in stamps for our full lists.

SPECIAL CHRISTMAS OFFER

COMPONENT PACKS
UNTESTED

PU1:
PU2:

50 untested, unmarked t.t.l. i.c.s.
Approx 200 mixed unmarked silicon
diodes.

Resistors, varied selection, approx
100.

Assorted selection of ceramic,
mica, polystyrene etc. Approx 100.

TESTED

PT1: Tested selection of popular

diodes, contains 25 x 1N814,

10 x 1N4002, 5 x BY127

Five JW resistors of each value from

10 ohms to 1 megohm.

PT16: Assorted selection of nuts, bolts,
washers etc. Approx 100 pieces
{count by weight)

Many other packs in stock, detials in list.

65p

65p
PU4:

65p
PUG:

65p

125p
PT3:

65p

SPECIAL OFFERS (Many half price!)

325p.

Transistor sockets T05, T018 6p each. Test probe clips (red or black) 18p. Professional phono single
metal socket 13p. Vinyl insulated croc clip 5p. BIB accessories; anti static cleaner 20cc 20p. Cassette
title labels 30p.Cassette index cards 15p. Stylus cleaner 22p. Empty library cassette 11p. Component
packs; PUS 20 assorted tag strips 30p. PT13 4 off 10k mono slider pots 40p. PT14 10 assorted pots 40p.
C60 cassettes, good quality' 40p. Money refunded if any of the above special offers are sold out.
Special Christmas discount not available on these items.

POSTAGE 30p
KITS 50p
VAT INCLUSIVE

T & J Electronic Components

98 Burrow Road, Chigwell Essex IG7 4HB

10% DISCOUNT ON
ALL ORDERS
RECEIVED BEFORE
9-1-81

R & EC KITS
GO/NOGO TRANSISTOR TESTER £6.50
20dB AMPLIFIER (PART ONE) £4.75
PERSONAL MEDIUM WAVE RADIO £5.75

CONSTANT CURRENT NI-CAD

CHARGER £12.40
9 VOLT 1 AMP POWER SUPPLY £8.80°
LABORATORY POWER SUPPLY £12.80
CAPACITANCE MEASURING ADAPTOR £8.75

DUAL POLARITY VOLTMETER £9.60
INFRA-RED INTRUDER ALARM £6.10
80M AMATEUR BAND RECEIVER £21.75
LOGIC TESTER £3.05
RINGS OF LEDS PRINT TIMER £7.80
The above is only a

selection. Please note that
some kits exclude certain
items, full details on Kkits
since January 1980 are
available on receipt of an
S.A.E. Please allow 14 days
for delivery.

NO MINIMUM
ORDER
CHARGE

(LOGIC
MONITOR
- LM-1

Just clip it over your IC

LM-1 finds its own power.

i short circuits.

_/

Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682
LTelex: 817477

Faster than a scope
safer than a voltmeter

Instant — simultaneous monitoring,
of the logic state of all IC nodes

LM-1 Instantly and accurately shows both static and dynamic logic
states on a bright 16 LED display.

LM-1 cuts out guesswork, saves time, and eliminates the risk of

LM-1 is suitable for all dual-in-line logic ICs LED on = logic state
1 (high), LED off = logic state O (low), and each LED is clearly
numbered 1 to 16 in the conventional IC pattern.

ON LY £28 '70 (Excluding P&P and VAT)

Total £34.44 including box and instruction-manual.

CONTINENTAL SPECIALTIES CC ORATION r C.S.C. (UK) Limited, Dept. 1653, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.1

I LM-1 £34.44 (incl. P&P and 15% VAT) Qnty. Reqd. ] For FREE Catalogue tick box (] I

I Namer m#3. =xx|. - 3-8 o T B LT F-YeTs | (- I B L S | LR I

C.S.C. (UK) Limited, Dept. 1653 I PR e i e Y S R T I
Unit 1, Shire Hill Industrial Estate, Barclaycard, Access, American EXpress NO. . ...
(=5 (0 - () ey et S e et 1 Ce i o S S A ol g s 3 o it e

FOR IMMEDIATE ACTION —The C.S.C. 24 hour, 5 day a week service,Telephone: (0799} 21682. and give I
us your Barclaycard, Access, American Express number and your order will be in the post immediately.
L----—-————__—_—___ ‘
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s
BD238 25p  MJE2371 ‘8op  2N2407 7ip
TRANSISTORS so235c 29 MJE290IT  (Higain  2N2412 27p 1% OR 2% TOLERANCE RESISTORS -
30 2N2483 28 ujui &
AC126 16p BD240 P 295 50p 2 UP TO IWATT 14 oz
AC127 16 BD242 30p  MJE2955 70v 90w 2N2484 %l_gp UP TO IWATT 1ip Q©woZ
AC128 s BD2428B 90v 40w 30p 4sp  2N2586 P 15, 17.32, 22, 27, 47,56, 68, 70, 75, 91, 100, 120, e -5
AC153 16 BD246 32p MR 15Russian 28p 2N2614 4 140, 143,144.4, 150, 213.4, 230, 350, 270, 330, =29
AC17S 15 BD253 4p  M041Russion 255 2N2887 390, 470, 590, 600, 634, 680, 820, 850, 1K, 1K2, wlEe
e e BD375 350 wpr13 Doel Y 2N2894 1p IKS, 1K, 1K8, 2K, 2K2, 2K4, 2K, 2K7, 3K, 3K3., EEU=lis
oy 300 BDA37 gp M1l Du 150 2N2904 sp 3K6, 3K9, 4K7, 5K1, 5K6, 6KB, 7K, BK2, 10K, g =
ACY21 200 BD438 280 \pt31 Prog Uny. 2N2905 15p 10K8, 12K, 13K, 15K, 16K 22K, 23K, 24K, 28K5, e
ACY38 220 BD597 60v55w  36p O U5y 2N2906 9p 33K, 36K, 30K, 43K 47K 6K, 62K, BBk, 72K, wa—ay
AD161/162 BBa7a P 890 MRE502 Improved . 2N2907/A 9% e ey S0 Tl o Sl Tl 03w
match pair  70p B Por Daj aay  BFYS0 sop  2N2926 4p 180K, 220K, 298K, 330K, e AT I0Z3a
A 3p  BOX3BPwrDerasn BEIWC Soe 283020 25 560K, 680K, BOOK, 820K, 950K, 1M5, 32320
AF124 27p BDX42 60v. Darl. 36p [142ARussian 25p  ZN3053 5p = 8 P
A28 270 goxyz G UL 3 anaossRcA eep LN 2uaow
Aol »  Bovao sep NKTAS2 EHE N TEY 24p e a5 01420, 130, 150, 220, 287, 285, SBEs z
18 2N3283 25 510, 600, 910, , 1K, 1K8, 2K, 2K2, =0=
AF178 Sop R 1y NKTI52 38p  SN3a18 50 2K605, 2K67, 2K7, 3K3, 3K9, 4K3, 4K7, 5K, 5K6, o *F
AaIED 0 Brier 1gp  NKT153 28p o cea S6p 6K8, 7K5, 7K87, 10K, 16K, 16K, 22K, 27K, 33K’ 20k
AL B[ grs 18p  NKT154 26p  SN3883 18p 36K, 37K, 39K, 42K, 45K, 47K, 56K, 60K, 62K, woldy
AL 3P BR7e 23p T2l 1% ON3645 pes 75K, 79K2, 82K, 91K, 100K, 110K, 120K, 139K, SqZw2
ASE0 30 BRiz9 23p NKT775 EeRE . g 3 150K, 220K, 240K, 270K, 280K, 330K, 350K, b,055
A ¥ Brso 12p  NKTME2 DS AR W 360K, 390K, 400K, 430K, 470K, 500K, 560K, EZESa
ASYT3 3 e sp  0Ca1 210 N0 3 620K, 680K, 820K, 850K, 1M, 1M2, 1MS, 2M; wpdh g
AU110 £1.43 g;}gg }g" 0c43 55p  2N3711 3 3M, 3M9. gtho
AU113 €103 BF1S3 1% ocas ap  2N3714 80v 150w > =39
AUY10 20R) BF185 igp 0C45 Be 374 B 2 WATT 10 2Zak o
BC107/A/B 6p BF194/A sp OC71 4l enalod 13 L LR ng=<
BC108/A/BIC  6p ey 2 ocn2ixk1201  ap e B 25, 120, 150, 750, 1K3, 1KS, 2K, 2K4, 3K3, 3KS, asg-2
BC109/8 6p BF} g 2P 0oc76 15p 2N3 g e 4K7, 5K6, 6K8, 9K1, 10K, 13K, 15K, 16K, 22K. 2 20
BC1258 3p SF 20 o ocr7 46p 2:3303 e 24K, 33K, 36K, 43K, 47K, 56K, 62K, 68K, 75K, 2 -WiE
BC140 15p BF198 ob 0OCB1(XK122) ap 2 e s 82K, 91K, 93K7, 100K, 110K, 120K, 130K, 150K, NOocPg
BC141 11p o 13 ocsa 30p  2N4026 423 180K, 220K, 230K, 280K, 330K, 380K, 430K 373w
BCl47/a//c  sp  BF200 < 0cz00 41 (g2NACs] 5P 470K, 560K, 570K, 680K, 820K, 937K, 4M7, own” arE
BelagABIC . Se  BEER. L. AP oc201 Eep INE0e2 g 20M3, IRL,00
BC149/A/BIC/S ~ 5p oG i 0c202 sep  2N428s 170 Fuwda
BC1o7/A sh  BE2SGFET @ 00 S0p  2Naots 15p 1520
AT s BF256LB/LCFET 3p Qpoay 23p  2N5058 (BF259) 11p PRECISION 0.1% IWATT 30p E QUi
BC159/B/C 5p 2oL 200 p34gA 24p  2N5147 15p BazNE
BC171B ap BF262 ;39 P7029 30p 2N529380v 36w 30p 1K8, 15K L= E Q
BC172 sip L] P PXB103 25p  2N529480v 36w 30p 2nZa
BC172¢ 7ip 8F§2 o 3';:,’ RCP701A/B/D  10wT gugggg 23: ggw ggg <Wieq
SE};% 1 :S ggggg :gn R1039 (2010) 35"4‘:, 2N5297 80v 36w 36p 1% AND 2% WIRE WOUND RESISTORS : g g g 8
p N5449 3 e 1
Bcizsamc 1 oip HE 3p R20088 £118 2N e 0.0250 25watt 96p; 0.10 2 or Swatt 5p; 0.20) Swatt 80a0g
BC182/AL 5 BF451 8P R2306 100v 40w 26 2N5492 75v 50w 36p 5p: 0.30 25watt 29p; 1, Swatt 10p; 1.075, Swatt
BC182L 3p  BF43s 10 Losa0 o geoP IN549460v 50w 36p | 7p: 1.watt 7p; 15, 20watt 96p; 40, 50watt
BC183A/AL/L/LC .3 BF495 sp R254 1.70 2N5915 (16068) £1.80; 75, Swatt 30p; 95, Swalt 30p; 110,
ST -sp BF595¢ FM/AM/GP ip 53017 25p 450Mhz 6WT R.F. 12v 25watt 96p; 150, Swatt 30p; 300, 5watt 30p;
BE186 219 BF615 27p  $B240 26p e 1K5, 3watt 30p; 27K, Swatt 30p: 100K Gwats
BC187 8p BF617 27p gfggggg 280 )N5954 P, B0v, 40w 30p; TM Swatt 5p; 3M9 3watt 30p. Exa
BCat " graw 15 Sii02 4991 Ly obimpbit 71 23"
BCa1L " S BFasS 15p TEB86 £l 2N610780v 75w S5p 9>
BC213LA 3 BF:gAA ggp ;'"':29 40v 30w gs 2N61og 88: wa aap TRIMMER CAPACITORS i
BFR38 p NE109 60v 40w 44 —_—
gg;;gge ;" BFR86 19p  TiP30C 100v 30w §N6111 40v 40w 355 1 to 6pF tubular 11p 5 to 50pF vane 18p 3 gg
BEIaL e BFS21FET pair  £3 260 7Ns124 24p | 210 10pF tubular 25p 6 to 65pF vane 40p 25w
7A 7;9 BFS28 Dual MUS 50p  TIP31C 100v 40w26p  2NG178 100v 25w 30p 3 to 13pF vane 18p 8 to 100pF ceramic 30p 942
ek " BFT30 15p TIP32A60v40w "22p  2N6181 75v 26w 30p 2 10 18pF vane 18p 8 10 115pF ceramic 30p £
g i BFT31 15p  TIP32C 100v 40w 2N6254 36p 3 to 25pF tubular 25p 12 to 140pF post stamp 23p 2
Seat 7%" BFT39 15p 26p  2N6288 30v 40w 36p 3 to 30pF beehive 10p 1250pF post stamp 35p Lo
BOZLS 5 BFT41 15p TIP4140v 65w 15p  IN629060v40w 30p | 3 to 30pF post stamp 10p 2000pF post stamp 35p w EEO
Bzon) A5 BFTe0 o TIP42C 100v 65w 2N629280v40w 30p | 410 40pF tubular 25p 2500pF Hi-volt comp. 35p WSy
w
BC258B/C 7p BTG %0 35 2Ne3sspwr.Darl.5dp MULTIPLE POST STAMP TYPE @ 839
BFT70 15p TIP48 33P  JNE48640v 75w 36p S 2®2
BC259C 7ip BFT71 15p  TIP1120100v 50wl45p 26488 90v 75w 36p 50 + 50 + 50 + 50 + 50PF. 35p 1000 + 300PF 35p. . Zs
Bl }gs BFW10 FET 46p TIP1178Pwr. Darl}4sp 25701 18p 50 + 50 + 50PF 35p 60 + 60 + 120PF 35p 5 gam;
Y itch a2p . T
e b gL W e dgn 4 3 Gezs
BC3098 7p  BRW31 15p  TIS60GY 3p  25A80 36p EGA PLASTIC 80X &
BC327 5p BFWS5? 18p  TIS61 3p  25A83 S5R Black, 4 corner screws hold lid, 4" x 21" x 1%/s"
‘BC328 ep  BFWs8 18p  TIST3L B 2sau 3p =
§83 S BExr T TeNuntuwne 35 2414 50p
BC338 °p BFX30 16p  TIS92GY 13p  25A235 50p
BC382L o BExy 16p  TIS98 3p  25A354 38p NYLON WALL PLUGS. = "
Sccgfée 75:,’ BFX84 fg" TK24 28" ggggg gg: Expandite fisher, take size 6 to 10 screw Yo > e
oesane o Bxes 200 V0 7on  23A518 38p ioiterlse B 029
BC548/A/BIC  §, P SE oo
BCB49C 5p, | B 2k B S 25 25 - 6o
BC556 5o pae s - %E‘é%% £ ';3 25B77 25p 5 AMP 2 PIN PLUGTOP AlSp} o -8 §
gggggf gs BF¥51 :gn ZTX327 18p ;gg}gg ggs White, continental manufacture, but fits British @ = : 2
BFY52 P @
BCS59 8BRS 15p 204 39p 258156 60p : nSI
BC612L 4p BFY90 40p  2G302 12p 25B175 20p HUGHES z2c3
BCW71R 1p BLY10 3P 3G308 30p 25B176 20p os%g
BCX32 10p BR101 | Prog. 20p 30339 20p 2SB187 25p MICRO ELECTRONICS 400MW ZENER a2
Bexe o SRV Un 2 zcam 18 258057 sw’" | DIODES 200 IN CLEAR PLASTIC HINGED LID Sty
BCY11 280 poves o o s0p COMPONENT BOX £2.30 )= 2
ag)] T Bsvm Sop  onsss ibe sospagEE R 3V, 3.6V.'3.9V,4.3V, 4.7V, 11V or 13V 2 H
P 2N601 150 : | | | 3
Eeviy %  Bsva 750 2Npad 22p 16120 (MPSUSS/ END OF LINE STOCK ITEMS AND COMPUTER & & BRE
A o 5X19 50 2N706A 10ip  BD238) 19p | AUDIO BOARDS/ASSEMBLIES WITH VARYING u_l N o
BCY798 15p  DSXZOVHFOse. 7o an708 Eripge S 360 | CONTENTS INCLUDE ZENER, GOLD BOND, e 2>
BCZ11 Sp N2 gy 2Noid 150 v (2N3054 i | SILICON, GERMANIUM, LOW AND HIGH POWER m o>
BD113 57p 2N918 12p 4025 | TRANSISTORS AND DIODES, HI STAB RE- o E
BSY40 30p 929 16p  sink} 40p 3
8011 35p BSY95A lop 20923 28p  4031640v.50w 36p | SISTORS, CAPACITORS, ELECTROLYTICS, TRIM- <£S
EB"IB;;C)”G 1.’;{: BU105 84p 54087 45p 40372 (2N3054 + Ht. POTS, POT CORES, CHOKES, INTEGRATED L
BD133 2p  BUloSioL o oniog 16p  sink) P CIRCUITS, ETC, - ET
BD135 22p E SoP 21132 14p  40349v2 160v 1w 30p 3Ib for £2.30  7Ib for £4.30 Jdds
BD136 14p BUX 66P. 150v, 36wy 2N1302 :gn 4039460v 1w 30p 2~
80138 2 owcr o 50 AN 3p  4UBD2 VHE Mostet MARKED FULL SPEC DIGITAL I.C.'s Z Tz3
w .
BD1378 michor6op  ppoCk AN 0% onna Y a0533NPNdow 38p | Branded — New 25 for £1 Mixed Loe
BD140 26p D1693 £285 201485 60v25w 360 10507 aN6Z61 + Hi e = —— T ES
BD142 35p GET102 ap 2N1487 25 sink) 40p 7 MILLION CARBON FILM RESISTORS < SSE
BD156 500 GET111 4sp  ZN1I50 30m PURCHASED 8->
BD182p 70v 117w GET120 30p 2N150 ! e B { - —— -8
a4p M103G MOSFET 30p 2N1507 18p le - la="la = e~ 1 ~ 1'/2Wt. Iskro and Piher, 3 o
BD201 86p MA393 5p  2N1711 ‘g" mainly 5%, few 2%. Lucky Dip as the packs come I G Sy
BD202 64p  MD7000 £2125 | gi2N17 3 G {will not duplicate under 20 packs; due to cartons ag
ggggﬁ ggs mgfmn :il’ 2N2192A 153 packed tight and on top of each other *n ceiling of m 5 =] s
P wa, ehouse. = (&
BD232 52p ME8003 200 2N2221/A 9p
80233 200 MJag1(BDY23) 23p 2N2222A pe PACK OF 100 FOR 25
BD235 35p MJE371 40F  2N2369 10p % P
200

RADIO AND ELECTRONICS CONSTRUCTOR




12lp;

ELECTRONICS
Photo Diodes: b
BPX42, BPY10, CQY77,
CQY17, BPY68, BPY69,
BPY77 36p.

Wire end neons 4p.
Photo transistors:

BPX43, BP103, 2N5777
Darlington, 36o. OCP71
40p. LED's (Mullard Sei-
mans} Red .2” 8p. .
9p; Green .2" 11p; .125"

LD481 7ip.

PHOTO SILICON CON-
TROLLED SWITCH BPX66
PNPN 10 amp 36p
CA3062 Phofo Detector
and power amp. £1

INVESTIGATED ME TWICE
ALL ENQUIRIES, ETC. MUST BE ACCOMPANIED BY A
STAMPED ADDRESSED ENVELOPE

PRICES SO LOW, THE POLIGE

7° SEGMENT L.E.D.
DISPLAYS
.3" Red com. anode
6" Green R.S.CA. £1.77
5082-7650
anode
5082-7653 Red com. cath
65082-7600 Yellow com.
anode
H.P. Highbrilliance .43"
72

3 Digit HP 5082 7413 45p
4 Digit HP 5082 7414 45p
5 Digit HP 5082 7415 45p
Infra red transmit diodes
€QY118 or LD27 High
power 1.6-2v or 3-3.5v
Pulse

LD242

H158 Photon
isolator |.R. diode and

NPN

HEWLIT
MULTIPLEXED .12” 7
SEGMENT

A148
BA182 Varicap

BAX14

BAX54
BAY36P

BB 103 Varicap
BB104 Varicap
BB109 Varicap

B8B1108B Varicap p
BB113 Triple Varicap
43

BB139
BR100 diac
BY206
BY207
BY402
BY403
Centercell
CG651
CRHG/3
CSD117YLZ
CV7095
Cv7098
D3202Y Diac.

DIODES

p
£1
15p

DC2845 Microwave 20p

DOG53

FSY28A
HG1012
HS2091

11p
40p
10p
11p

N5456
5082 2900 RF Schotky
Barrier

BRIDGE RECTIFIERS

BC30C350
BYX10

£C433

wO05
OSH01-200
wO2 Ex Equip
w04

MDA 104
wos
W10
1BIBY234
1BIBY235
LR.

9F2

9E4
KBS005
KBS01
KBS02
KBS04
KBS06
B40C 3200
Texas

(=]

fdS-Anteuteal

Miniature Meter Type

amp
CNY17/1
p
Cold cathode tubes I.T.T.
G517A or 5870L

SPECIAL OFFER
IN4004 or IN4006. Sealed
manufacturers carton of

<
2]
N
-
7]
[=]
=]
-t
Q
£
[®]
(7]
-
<
2
-
o
-

MINIMUM ORDER £3 (excluding catalogue) OTHERWISE ADD

[=]
<
-
L]
[+
w
(=]
<
=
[72]
-
(7]
12}
O
o
=
o
o
<z
«
I
[+
i
o
-4
(=]
-
o
<«

=

(7]

-

(<]
o
o
5

wn

98p.

25/440vac
130/125vac £3.25.

12p.

36p.

25p,
60p.

NON POLAR
CAPACITORS 1MFD UP.

1/250v 70p. 1/1000v £1.
2/200v,
2/500v  £1.
£1.60p. F
0.5+0.5+1+1/350vac £1.50
PERCAN

1/350v 12p. 1/450v 50p.
3/500vac 75p. 3/660vac
£1.29. 4/200vac £1.10p.
5/150v

1/50v 8p.

1%-2% HI STAB POLY
1/100v 30p. 5/100v 30p.

1.1/20v 14p. 1.5/12v/30v
30p. 3.3/6v 30p. 20/12v
12p. 23/6v 12p. 40/15v

0.97/160v p.
1/100v/160v/200v/250v
10p. 1/400v 11p. 1/1000v

1.5/250v  22p.
40p. 2.2/50v/100v  14p.
2.2/250v  20p. 2.2/400v
50p. 3.3/100v 17p. 4/16v

4.7/100v 17p,

6.8/250v £1.35. 8/20 40p.
10/100v
£1.50p.
10/250v £1.90p. 25/50v
19p. 50/12v 50p. 50/25v
80p. 100/6v 50p.

UK - Postal Orders for same day service. Cheques require 8
days from a Monday banking to ensure clearance. Export —
banker’s draft (sterling) same day service. Foreign currency
not accepted. VAT content becomes documentation charge.

DECEMBER 1980

Nickel Cadmium ‘D’ cell
(HP2).
double insulated 4} AH.

Type
BY127
BY212
BY235
BY236
BY264
BY265
BY266
BY274
BY275
BY277
BY299
BY1202
BYX20-200
BYX22-200
BYX38-300R
BYX38-600
BYX38-900
BYX38-1200
BYX42-300
BYX42-600
BYX42-900
BYX42-1200
BYX46-300R
BYX46-400R
BYX46-500R
BYX46-600
BYX48-300R
BYX48-600
BYX48-900
BYX48-1200R
BYX48-300R
BYX48-600
BYX49-900R
BYX49-1200
BYX52-300
BYX52-1200
BYX72-150R
BYX72-300R
BYX72-500R
BYX94
E250C50
KS11394
LT102
M1
MR856
0A210
RAS3 10AF}
Avalanche
RECS53A
S10BR30
SKE4G
SR100
SR400
IN3254
IN4002
IN4004
IN4005
IN4006
1N4007
IN5059
IN5401
15138
15921
25G100
3052
16094P
16492

RECTIFIERS

Volt
1250
EHT
600
900
300
600
900

100
Buv
100
100
200
900
700

Amp
1

-
fr=tes)

NOwww

15
15 Avalanche
15

Wwwwooon

wg.,_.. R

= W
-—

Volt Thyristors

200 2N5064
240 BTX18-200
240 BTX30-200
400 BTX18-300
400 $2710D with heatsink
600 T3N06C00
100 T3N1C00
50 S$107F Sensitive Gate
50 S2060F Sensitive gate
400 S$2061D Sensitive gate
500 405086 with heatsink
600 C106M sensitive gate
600 2N3228
400 537000
600 S580i
500 BT1 09/5CR957
400 526200
600 S$2620M
100 S$2800A
600 §122M
1000 CR121103-RB
800 BTX95-800 Pulse Modulated
600 BTW92-600RM
800 71CG80
20 72RC2A
1000 151RA100
1200 151RA120

70p
70p BT 107

o

OO YNP DB AR RBRRWWN Loy

(=]

TRIACS
Volt
40 7wsa
600 2N5757
400 T2716D/40730
200 T25008/41014
400 T25000
400 T28500
500 BT137-500
500 BT138-500
100 BTX94-100
1200 BTX94-1200

ZENER DIODES

4/500MW. BZY88, BZX97, etc.

2v. 2v7. 3v. 3v3. 3v6. 3v9. 4v3. 4v7. Sv1. 5v6. 6v2. 6vB. V5. 8v2

§;1 1gv T1v. 12v. 13v. 13v5. 15v. 18v. 20v. 22v. 24v. 27v. 30v.
v.

gZYG1 Laboratory Standard 400MW 7v5. Voltage Regulatzor
iode p

1.3/1.5WT BZX61, BZY97, etc. 11D

2v4. 2v7.3v. 3v6.3v9. 4v3. 4v7.5v6. 6v2. 6vB. Bv2. 10v. 11v. 12v.
15v. 18v. 27v. 33v.

2.5WT BZX70, etc. 13p

v75. 1v. 2v4, 3v6. 3v9. 5v6. 6v2. 7v. 7v5. 8v. 9v. 10v. d1v. 14v.
15v. {8p). 20v. 22v. 24v. 26v.

SWT BZV40, etc.

3v3. 3v6. 3v9. 4v3. 4v7. 5v1. 5v6. 6v2. 6v8. 7v5. 8Bv2. Bv7. 9v1
10v. 11v. 12v. 15v, 33v. 68v. 120v.

10WT 25D, ZX, etc.

4v3. 4v7. 5v1. 5v6. 6v2. 6vB. 7v5. Bv2. 11v. 12v. 13v. 16v. 18v

21v. 22v. 33v. 36v. 39v. 68v. 150v.

15WT BZV15C12R 12volt 37p
20WT B2Y93, etc. aap
8v2. 12v. 39v.

{1.25v} rechargeable bat-
tery. Made by G.E. Ex
unused

2N2082 40v 15A 170wt PNP Germanium H.F.E. 70
Ex unused equipment 221p

MULTIPLE ELECTROLYTIC CAPACITORS

4+4/250v 30p; 8+8/350-375v 17p, 450v 9p or 19p; 8+ 16/350v 44p,
450v 50p; 8+32/350v 50p; 16+16/275v 44p, 300v 47p, 350v 55p;
16+32/275v 46p, 350v 60p; 20+20/450v 70p; 25+25/300v 57p,
400v 65p; 32+32/275v 19p, 350v 50p; 50+50/150v 40p, 385v 75p;
60+100/275v 70p, 300v 75p, 450v 95p; 60+250/275v 75p;
100+ 100/150v 50p, 275v 65p, 500+500/25v 60p; 750+ 750/15v 60p;
1000+ 1000/ 15v 45p, 30v 65p; 1000+ 2000/35v 35p, 2000+ 2000/50v
42p; 2500+2500/18v 60p, 30v 80p. 16+25+32/275v 80p;
20+20+20/350v 80p; 32+32+50/300v 80p; 100+32+32/300v 70p;

100+200+32/300v£1.20;100+200+60/300v £1.20;330+220+47/250v

50+50+50+50/55v 85p;

100+300+10U+16/300v 85p,
3Ug+300+100+32+32/300v 62p.
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BRIAN J. REED

SEE PRECEDING PAGES FOR ORDERING INSTRUCTIONS

Cut out and keep these 3 pages. Over the months they will ¢
bring to you some of the 6,000 items stocked.

) “CD4068 8 Input Nand 20p  SN75451 36p
INTEGRATED CIRCU'TS CD4069 Hex Inverter 13p SN76001 36p
CDacrs B DPren | B SNieaowe Amo 3o
A 076 Quad D Flip-Flop 54p € . Amp 360
532'2'; R’Zf n‘:g‘" 1;3 ;ﬁgg £1 g; gg4077(5mxclusive Nor 30p SN76013N 5 Wt. Amplifier 92p°
4 St B4 Y 4078 8 Input Nor 19 .
702CL 25p 7905 = 5v Reg. 1 Amp o 4081 Quad 2 Input and Buffer 15p SN76023 5Wt. Amp 36p
709/72709 OP Amp. 18ip 8080A C.P.U. £3.60 D408 ; SN7B110P |
723 Variable Volt Regulator 36 ‘838159 +5~ CD40864 Wide 2 Inputand/orInv.  54p soip )
% gulato 232 9093DC ap CD4094 8 bit ser. par. hold bus reg. 72p’ gmggqu Stereo Decoder 3553').
724 1 4 CD4095 JK. Gated flip flop non Inv.  72p ) 5 P
7410P Am 200 3830 & CD40%6 gated X Mipfiop 72p  SN76227 59p
,E P + CD4502 Strobed Hex Invertor &4p SN76228N £1.60
747 Dual OP Amp 44p 9311 £1 .‘z;o CDASOSBF £1.78 SN76396 (TBA396) 35ip
f0C [ o o CD4810BCD up down cou nt_ 72p ' SN76620AN 18p
936DC 4p 930399-256 Bit Shift Register 4p CD4511 BCD, 7 seg. latch dec/driver 72p g,':75550m 50p
937DC 4ap 930399480 Bit Shift Register 4p CD4519/MC14519 ) %p , 76660 35ip
946DC ap 930399-500 Bit Shift Register !_4p €D4520. Dual Synch. 4 Bit Binary - : gmggggg 32‘;,;:
949DC ap  AY5-3507 33 Digit DVM 185 (Da532 1.08, P,
953— 42300 Trip..2 Innand 4p  AYo8300 ChTime Display $6p. - coasz? f‘%gf S =
961D p 4p ime Display p CD45 . D) 2 idar
963DC 4p g?_(r:gﬂoo Volt Reg. 21 gg CDa556 Decoder zi-,pp _?gg%; r/\\ug::)spaed dividers 77:;
1315P2 36p 22 1 €D22100 45
2102 Memory 73p C500 Calculator 37p  €D40100 32 bit /R Shift Reg. “£1.78 _"T_ﬁgg 1Wt. Amp £1
2716 Eprom £10.35 CA139AG Quad Volt Comp. 54p  cD4010T § £1.08 A= 20 R :gp
3351-2DC 40 x 9 Bit FIFO 2MHZ £1.07 (CAZ39§ Quad volt comparator _'.;_4'_;_) 'CD40108 4 x 4 Multiport Reg. £3.10 TAAT0 olt Reg. £‘|2 33
4060 Dymamic RAM 300ns £1.45-  (TICA270AE 1 CD40162 . 72P  TAD100 AM Radi 2
! A i ] adio £1.22
74905 | Quad 2 Input Pe G ApocwiAY 3% CD40163 Bin. countsynch.clear _72p  TBA1209/CQ SBIB TV Amp 25p
Positive Nand P ! : P CD40181BE Quad 2 Inputand 212  TBA240 £3.90
74L500 Gates 13p _CA758 (MC1311) ] 36p 040182 “72p TBA395Q £150
;:§1oo 17:;3 ggﬁzg&d\o;% system ggg CDa0197 72p lgﬁggg éuminence and chrom. e3P,
& i 5 o Ta e
7404 110" CA3046 Transistor Array 40p  CDP1833CosmacRom 1824x8 ~£3.60 TBABTOAmP S Watt Audio >2p)
54/7406 150 CA3054 6%  CDP1334 CosmacRom1024x8  £360 87320 TV Line System e 1
74L508 . 15p CA3060 72p  CT1012 C Frequency synthesiser 75p TEA270SQ synch. demod. 55
7410 7 Triple 3 Input 10p  CA3065 36p CT1115 Frequency Synthesiser 75P 3 A440 A.M. Receiver €128
74L10 gosmve Nand 25p  CA3080 OP AMP 59p  CT1119 Frequency synthesiser 750  TCAB830S Ex. Equip AF. Amp. 18p |
P 6\ Se Se poeEe) ( )y SoP TCABI0S AF. Amp. 37p
= P DM8214 interupt (8080 support| 6p T
7414 5 ' 23p g:gggng ;;P ; ;&:lél&;l 8input Nand/Nor 8p. Tgé;?g& -4 2?
7420 7 Dual 4 Input 1 2p i8p T 5 ;
e e 19  CA093 3%p, FCJiOT B00°] TOABNG oottt 18
74522 18p  CA3094Prog.Sw.Pwr.OPAmp.  36p’  FPQ/MPQ37254Tr. Array 450 TpA2680 me 710
7425 18p CA3123 73p FZH151 18p TDA2690 71
e = R &
5430 12p 0p 180 TMS4034 M 8
pia0 1 Cae B0p [CLTIO34DiGtOVMIDPM €204 LRt aMomeny L ELO
74130 1p  CA3189 CompaRGr L3p ?LM53623 MPU 3P am £1.30
5477437 13p 3 or . P LM300 Volt Reg. 42p XR215 " £2
7438 14p CA3401 (LM3900) Quad OP Amp 36p  [M326 Volt Reg. 20p b . .
240180 _ 26p  CD2500E 30mA/Seg Dcmi Point Dvr 30p  LM340T6 bv Reh. 3D ST I e e n {oE
7L oas O e Docimal Docoder 95 CDA03DAISInper oy FImv - 1zp UVMIASAmD | ereamp  of
741542 BCD to Decimal Decoder 40, a ual 4 Input Nor 1 ual Stereo Pre Amp P
7445 a2p  CD4004 . 5%‘:, LM/MC1458N Dual QP Amp 19p TROLYTIC
7450 Expandable Dual 2 11p €DA4006 18 Stage Static Shiti Reg. 36p LM3900 (See CA3041) CAN ELECTR
74H50 J Wide 2 Input and/or Inv. 26p - CD4007 Dual Comp. Pair + inv. 12p MC830P , 4p APACITORS
7451 7ip CD4008 4 Bit Binary Full Adder 54p MCB33P dual 4 input expander 4p c
7454 11p CD4010 Hex Buffers 30p MC837P Hex invert. fast rise 4p
74L54 3 : N/ 11ip CD4012 Dual 4 Input Nand 13p MC846P :p s 6 VOLT
54/7472) And Gated JK Master  17}p  CD4013 Dual D Flip Flop 3ep  MC862P p |15, 90p
“74L72  ['Slave FF. Preset + Clear 25p  CD40148 Bit Shift Register aep  McCs63P 4p | ‘MFD 10 VOLT
5473 * ) Dual JK Masfer 12p | CD4017 Decade Count/Divide 54p MAISICE oHujilc.000€1 80433 000KE2 50
7473  tSlave Fiip Flops 170 'CD4018PresetDivideN Count ~ a43p  MC1307P ] J 2 yakl
74H73 | with Clear 26p  C€D4019 Quad 2 Input Multl P MC/CA/BRC 1310P St. Dec. 35ip (12,000 g90p
7474 130 CD4020 14 Stage Binary Coney 23P MC1312P Stereo Decoder 40p 16 VOLT
7474 250  CDa0218BR Shk RO 54p  mCi3iep 35ip 3300 28p 6,400 £1.10p
7475 24p 2 ! CRIEE, 54p  MC1315P 35ip |2,000 20p 4700 70p 10,000 36p
54/7476 19p €D4022 Divide by 8 Count/Divide 36p MC1350P 354ip 25 VOLT
2480 22p GD40237Triple3Input Nand 19p  MC1357P 35ip 1,250 19p 2,200 40p 5,000  90p
7482 3sp  CDa02 2Stage Binary Counter  36p  MC3202 34 Digit DVM £1.45 [1,500 26p 3300 66p 6800  70p
7483 P CD4025 Triple 3 input Nor 14p = 4,700 95p 25000 50p
P uy MC3302L 75p ' 4
74LS83 47 CD4026 Dec. Count + 7 Seg. Out 72p MC4044P e 30 VOLT
i 18ip  SD4028/MC14028 BCD/Decimal  42p MCAa344P £3.50 2,000 32p 18,800 £2.60
B it e £D4029 Synch, Preset Bin/Dec Sdp MIC7C 25p. {1,000  s0p 10,000 £1.80
: ! P CD4030 Quad Exclusive or 36 63 ‘ 35 VOLT
7493 Binary Counter 4 Bit 25p N = 36p MK2686 : 36p 50
741 . £ emol 000 :
;:/LSS(»}SS i 25p %%‘3‘%331264 stage static shift reg £17§% mgg;g M ry 32;: 1 ggovoagp 1.2 23p
£1.25 !
CD4033 Dec. Count. 7 Seg. Output * 72 470 22p 2,200 25p 4,000 £1
lgéol 20P  CD4034 Static shift register £1 482 MM53350 M.P.U. 36p lco0 22:‘ 2500 S5p 4700  72p
743 18- 333 €D4035 4 Bit Par, in out Shift 540" MY300Vort Rey *gp [f° Sop 3300 3sp 6800 £1.50p
74121 12p  CDA037 triple and/or B Phase pairs72p  MT305 Voit Reg: Bg o 50 voLTY
74122 18p  CDacss ! 54p  MW4050D StaticRam200ns  £1.60 |2 3P cores vOIT
54/74123 35p D4040 14 St. Rip. carry Bin Count  S6p MWS 5101 256x4 SOS CMOS RAM £3.60 500 P 1,500 4s5p 2500 £1.10
74132 44p  CD404) Quad True/Comp.Buffer 54p SAAGGI 36p 17000 oab 2300 a2F 2508 £1oy
74141 42p  CD4042 Quad clocked D typecatch 56p gﬁﬁ;gm 3alp |V R e e :
7415145 93p  CD4043 Quad Nor R/S Latch s4p 25 £a4 oo Tam 1 26
74751 32p  CD4044 Quad Nand R/S Lateh sap  SASE80 18p Eioes0p M- B
7415416 Way Dist 3P CDA0454 Bit Par.in out shift 54p sassn 18p 200 %500 500 s8p
P CD4046 Micro Power PH. p. Amp 4 h
74157 120 CD4047 monostable | oK% 3P SLaoaaswi Amp ap [0 4op. 20° ey G0
74165 58P 'CD4048 Exp 8 input gate 3gp. Sl4az 36p 160 VOLT g
74167 23p  CD4049 Hex Inverter Buffers 3p SN7528 i 500 75
74173 44p  CD40s51 A ; ; SN15836 25p 330  40p P
nalogue Multi/Demulti 36p 200 Vi
74176/8280 30p  CD4052 Analogue Multi/Demultiplex S~ S'N15845 50p 100 26 OVOLT 000 e6p
;ﬂ gg ;gp CD4053 Analogue Multi/Demuiti.  54p ~ SN15846 37p “ 72?,0 vgf{? ‘
P CD4054 4 LINELCD driver/count 72p SN15851 50p
;j%g; 92 gg: C€04055 BCD 7SEG. Decode/Drive. 72p °  SN15858N 55p 12?5 voacrp
24196 36p CD4056 BCD 7SEG decode/drive 72p SN15862 6p 100 14p
745996/82590 50 CD4061AD 256 word X 1 Bit-St. SN75107 Interface £1.15' 350 VOLT
745221 Dual Monostable MIVIB. 520 SAM . : £530 © SN75108 “36p 50 SOUE I ER2Y
B << 4 CD4063 4 bit ma}grl!t‘uderqg_mparqter 72p SN75110 32
7418290 47p  CDA066 Quad Bilateral Switch 27p  SN75150
- 74293 80P CD4067 1.16 MULTIPLEXER £2.12 SN75235N
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ELECTROVALUE

CATALOGUE ’81

as included FREE with December issue of
PRACTICAL ELECTRONICS

it's work-bench size for keeping alongside your favourite
journal for instant reference to stock and technical data.

With more to choose from than ever - all the
items you have learned to depend on being
obtainable from Electrovalue PLUS MANY
NEW ONES to bring Catalogue ‘81 bang up to
‘date. The V.A.T. inclusive price list that goes
with it will hold for at least 4 months before
the next one is issued.

Yes - you will enjoy dealing with
Electrovalue - prices are keen - service
is tops.

Write, phone or call if you haven't yet got
Catalogue ‘81 - and you will receive yours
by return. (We pay postage).

AND YQU GET BONUS DISCOUNTS AND
FREE U.K. POSTAGE TOO, WHEN YOU
BUY FROM ELECTROVALUE.

ELECTROVALUE LTD., {DeptRCE})28 St. Judes Rd, Englefield Green, Egham,
Surrey TW20 OHB, Telephone: (STD 0784) (London 87) 33603 Telex: 264475

ARG

MRS I I MR WS I Ssuaan OIS A DI E— ﬁ
I_Please send me my FREE COPY OF ELECTROVALUE |
| CATALOGUE 81.

B NEME R R s i sy oA g o I
I AAIESS it o s g Bl oo e I

DECEMBER 1980

First the EuroBreadBoard
Now the EuroSolderBoard

Indispensible

for the professional for the beginner

Design on a EuroBreadBoard — Instal on a EuroSolderBoard

First the EuroBreadBoard

Will accept 0.3” and 0.6 pitch DIL [C’s, Capacitors, Resistors,
LED’s, Transistors and components with up to .85mm dia leads.

500 individual connections PLUS 4 integral Power Bus Strips along
all edges for minimum inter-connection lengths.

All rows and columns numbered or lettered for exact location
indexing (ideal for educational projects)

Long life, low resistance (<10m ohms) nicke! silver contacts

£6.20 each or £11.70 for 2

Now the EuroSolderBoard

New 100mm square, 1.6mm thick printed circuit board with pre-
tinned tracks identically laid out, numbered and lettered to Euro-
BreadBoard pattern.

Four 2.5mm dia fixing holes.

£2.00 for set of three ESB’s

And don‘t forget the EuroSolderSucker

Ideal for tidying up messy solder joints or freeing multi-pin 1C’s, this
195mm long, ali metal, high suction desoldering too! has replaceable
Teflon tip and enables removal of molten solder from all sizes of
pcb pads and track. Primed and released by thumb, it costs only
£7.25 including VAT & PP v

Snip out and post to David Geofge Sales,
Unit 7, Higgs industrial Estate, 2 Herne Hill Road, London SE24 QAU
PR L& & B

David George Sales,
Unit 7, Higgs Ind. Est., 2 Herne Hill Rd., London SE24 0AU.
Piease send me:—

1 EuroBreadBoard @f 620 O
or 2 EuroBreadBoards @£1170 O plosse
or 3 EuroSolderBoards @£ 200 O ik
or 1 EuroSolderSucker @£ 725 O

All prices are applicable from Jan. 1st 1980 and include VAT
& PP but add 15% for overseas orders.

T el N O e o < oW M x| g+ %+ oe s S ol B W o oo

Please make cheques/P.O. payable to David George Sales
and altow 10 days for cheque clearance and order processing
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THE MODERN BOOK CO

RADIO & TV SERVICING 1979-1980 Models by R. N. Wainwright £15.50

ELECTRONIC FAULT DIAGNOSIS

By I. R. Sinclair Price £3.50
ELECTRONIC PROJECTS IN AUDIO

by R. A. Penfold Price £2.50
OP-AMPS THEIR PRINCIPLES & APPL.

by J. B. Dance Price £2.50
PRINTED CIRCUIT ASSEMBLY

by M. J. Hughes Price £2.10
ELECTRONIC SECURITY DEVICES

by.R. A. Penfold Price £1.65
UNDERSTANDING DIGITAL
ELECTRONICS

by Texas Inst.
UNDERSTANDING MICRO-
PROCESSORS

by Motorola Price £4.30
THE FIRST BK OF MICROCOMPUTERS
by R. Moody Price £3.35
HOW TO BUILD YOUR OWN SOLID
STATE OSCILLOSCOPE

by F. G. Rayer

THE OSCILLOSCOPE IN USE
by I. R. Sinclair

Price £4.00

Price £1.70

Price £3.50

AUDIO AMPLIFIERS FOR THE HOME
CONSTRUCTOR

by I. R. Sinclair
REPAIRING
RADIOS

by I. R. Sinclair Price £2.55
MAKING & REPAIRING TRANSISTOR
RADIOS

by W. Oliver Price £2.30
WORLD RADIO TV HANDBOOK

by J. M. Frost Price £9.25
PROJECTS IN RADIO & ELECTRONICS
by L. R. Sinclair Price £2.50
ELECTRONIC PROJECTS IN THE HOME
by O. Bishop Price £2.50
SIMPLE CIRCUIT BUILDING

by P. C. Graham Price £2.20
110 SEMICONDUCTOR PROJECTS FOR
THE HOME CONSTRUCTOR
by R. M. Marston

HAM RADIO
by K. Ullyett

Price £3.50

POCKET TRANSISTOR

Price £3.20

Price £5.00

UNDERSTANDING ELECTRONIC
CIRCUITS r

by I. R. Sinclair Price £4.50
UNDERSTANDING ELECTRONIC
COMPONENTS ]

by I. R. Sinclair Price £4.50

UNDERSTANDING SOLID-STATE
ELECTRONICS
by Texas Inst.

A SIMPLE GUIDE TO HOME
COMPUTERS
by S. Ditlea Price £4.00

HOW TO BUILD A COMPUTER-
CONTROLLED ROBOT
by T. Loofbourrow Price £5.30

THE CATHODE-RAY OSCILLOSCOPE &
ITS USE .
by G. N. Patchett Price £4.00

A GUIDE TO AMATEUR RADIO
by P. Hawker Price £1.70

MAKING TRANSISTOR RADIOS A
BEGINNER’'S GUIDE
by R. H. Warring

Price £3.95

Price £2.90

We have the Finest Selection of English and American Radio Books in the Country
PRICES INCLUDE POSTAGE

19-21 PRAED STREET (Dept RC) LONDON W2 1NP

Telephone: 01-402 9176

idppy DATA PROCESSING

an Instructonal Manuat for Business and Accountancy Students

EC.OLIVER, RJ.CHAPMAN

UNDERSTAND DATA
PROCESSING

NEW FOURTH EDITION

200 pages 93" x 63"

DATA PROCESSING, by Oliver & Chapman, is now in its
Fourth Edition

PRICE £2.95
P.&P. 48p

PUBLISHED BY D.P. PUBLICATIONS

The primary aim of this outstanding manual is to provide a simplified approach to the understanding
of data processing — (previous knowledge of the subject is not necessary).

The 40 chapters and appendices cover the following topics: Introduction to Data Processing;
Organisation and Method; Conventional Methods; Introduction to EDP and Computers; Hardware;
Computer Files; Data Collection and Control; Programming and Software; flowcharts and Decision
Tables; Systems Analysis; Applications; Management of EDP, etc.

A Manual for Business and Accountancy Students

Available from:

DATA PUBLICATIONS LTD.,

57 MAIDA VALE, LONDON W9 1SN.
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AND THERE’S MORE WHERE THIS CAME FROM

It's a long time since one of our adverts was presented in ‘list’ form - but simply because we do not try to squeeze this lot in every time

doesn’t mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1).

LINEAR ICs - NUMERIC LISTINGS TTL Nand LSN 7443 1.15  74IS112 0.38 7415169 2.00  YARICAP TRANSISTORS  capACITORS
TBAI20S 1.00  KB4413  1.95 7442y 1.12  74S113 0.38  74170N 2.30 | TUNING DIODES AUD All 5mm or less spacing
L200 1.95 KB4417  1.80 74008 0.13  7445N 0.94  74LS114 0.38  74LS170 2.00 BALO2 0.30 BC237 0.08 [ .
02378 1.28  TOR4420 2.25 741500 0.20  7446N -0.94  74118N 0.83  74LS174 1.20 BAI21 0.30 Be238) 0Z08 | RCETMICERLA S
U247B 1.28  KB44208  1.09 740N 0.13  74LS47 0.89 741208 1.15  74175N° 0.87 1TT210 0.30 EA) 0L 8p2,10P,15P 18P .0.04
U2578 1.28 KB4423  2.30 741501 0.20  7448N  0.56 7412IN  0.42 74L5175 1.10 BB204B 0.36 BC307 0.08 29p 27D 330470
U2678 1.28 KB4424  1.65 740N 0.14  74LS48 0.9  T412A 0.46 74176N 0.75 BB10O5B 0.36 BC308 0.08 oY 0105
IM301H  0.67  gp4d3l  1.95 741502 0.20° 741549 0.99 74123 0.73  74177N 0.78 BB109  0.27 BC309 0.08 150P,220P,270P
M30IN  0.30 KB4432  1.95 7403 0.14  745IN 0.17  74LS124 1.75 7418IN  1.65 MVM125 1.05 BC4l3 0.10 330p,390P, 470P. - .0.055
IM308H  0.96 KB4433  1.52 741503 0.20  74LS51 0.24 74125N 0.38 7415181 3.50 BB212 1.95 BC4l4 0.11 1ND , 2N2, 33, 4N7. .0.06
LM308N  0.65 KB4436  2.53 74048 0.14 7453  0.17 7415125 0.44 7415183 2.10 KV1210 2.45 BC415 0.07 10N’ (0+01uF)....0.05
[M339N  0.66 KBA437T  1.75 741504 0.24 74548 0.17  74126N 0.57 74184N 1.35 Kvl2ll 1.75 BC416 0.08 N o
[M348N  1.86 KB4438 2.22 74058  0.18 74LS54 0.24 7415126 0.44 741858 1.34 KV1226 1.95 BC546 0.12 100K, 2200, - "0.09
LF35IN  0.38 KB4441 1.35 741505 0.26  74LS55 0.24 74128N 0.74 74LS190 0.92 KV1225 2.75 BC556 0.12 ml:!THIé‘(:‘l-‘:r‘U;r’ﬂiC-
LF353  0.76 KB4445  1.29 7406N 0.28 74608 0.17  T413N 0.73 741928 1.05 KV1215 2.55 BC550 0.12 oo o9
IM374N 3.7 KB4446  2.75 74078 0.38  74LS63 1.24  74LS132 0.78 7415192 1.80 Kv1225 2.75 BC560 0.12 PO - gt
LM380N-14 1.00 KB4448  1.65 7408N - 0.17  7470N 0.28  741S136 0.40 74193N 1.05 SWITCHING ANO FEEDTHRU
[M380N-8  1.00 NESO44N  2.26 741508 0.24 747N  U.28  74LS138 0.60 7415193 1.80 INO SOLDER IN....0.09
M381N  1.81 NE3532N  1.85 7409N 0.17 7473 0.32  7414IN 0.56 74194N 1.05 POLYESTER (SIEMENS)
ZNAI9CE  1.95 SD6000  3.75 741509 0.24  74IS73 0.38 744N 2.65 741968 0.99 Ic10%G 25A872A 0.14 | o5 o corernge
NES44N  1.80 816270 2.03 | 74108 0.15 74748  0.27 74143 3.12 7415196 1.10 Ot G0 2506664 0.30 | 3o o0 Y
NES55N  0.30 SL6310 2.03 741510 0.24  74LS74 0.28 74144n  3.12 7415197 1.10 aA2éd 0.17 25B646A 0.30 47N GBN.LOON, - . ..0.19
NES56N 0.50 SL6600 3.75 7411IN  0.20 74758 0.38 7415145 0.97 74198N 1.50 BA379 0'35 2SD668A 0.40 220‘; 47&‘ 0'22
NES60N  3.50 SL6640 - 2.75 741511 0.24  7476N 0.37 741478 1.75 74199N 1.60 al061 095 | 258648 0.40 | TN s
NES62N  4.05 SL8690  3.20 74128 0.17  74LS76 0.38  94148N 1.09 7415247 0.93 SIGNAL DIODES 250760 0.45 M L e
NE564N 4.29 SL6700 2.35 741N 0.30 741578 0.38 7415148 1.19 7415257 1.08 | ————————==— 258720 0.45 POLYESTER (GENERAL}
NES6SN  1.00 1CL.8038CC 4.50 74148  0.51  7480N 0.48  74150N 0.99 7415260 1.53 & RECTIFIERS 2502546 0.19 | 10mm LEAD SPACING
NES66N  1.60 MSL9362  1.75 741515 0.24  748IN 0.86  7415IN 0.55 7415279 0.52 1N4148 0.06 2SA1084 0.20 | 10N,15N,22N,33..0.06
NES70N  3.85 MSL9363 1.75 7416N  0.30 74828 0.69 7415151 0.84 7415283 1.20 1N4001 0.06 25C2547 0.19 47N,68N,100N. ....0.08
SL624 3.28 HAL1211  1.95 74178 0.30 74858 1.0 74153 0.64 7415293 0.95 1N4002 0.07 2SA1085 0.20 | 220N.ee.eeen.-
TBA651 1.8l HA11223  2.15 74200 0.16 741585 0.99 7415153 0.54 745365 0.49 IN5402 0.15 AUDIO POWER 20 LEAD SPACING
UA709HC 0.64 HA11225 1.45 74LS20 0.24 74LS86 0.40 74154N 0.96 74LS366 0.49 QA91  0.07 OEVICES 220N,330N,470N...0.18
uA709PC  0.36 HAL2002 1.45 742IN  0.29 748N  2.05 741559 0.54 74LS367 0.43 AALlZ 0.25 258753 2.34 MYLAR
WATIOHC  0.65 HA12017 0.80 741521 0.24  TA90N  0.33 745155 1.10 74LS368 0.49 BRIDGES : 258723 2.34 Som LEAD SPACING
VA710PC  0.59 HA12402 1.95 742N 0.27 74LS90 0.90 74156N 0.80 7415374 1.80 1A/50v  0.35 25K133 3'00 1NO,10N,22N,33N. .0.08
uA741CH  0.66 HAL2411  1.20 76258  0.27  7491N  0.76 74187 0.67 7415377 1.95 6A/200V 0.75 ' 523733 3200 100N, e 000
WA741ON  0.27 HAL2412  1.55 7427 0.27  74S91 1.10 945157 0.55 74LS379 1.30 iy Bt e i L ERE
UVA747TON  0.70 LF13741 0.33 741527 0.44 7492N  0.38 7415158 0.60 7415393 1.40 75K135 3'75 220N,4708 0.17
P24c | .| sngesEd J0T0 %, e Tl aiha, A S 1 25035 | coniveme
- - - 74160N 0.
S8 3% ncoumevomeuay 7om o) ousw o juen, DR | Ioconsmonuzems,, | B 0 | dondsseaz,
e e e il < 27P,47P,56P,68P. .0.08

TBASIO0AS 1.09 g SYNTHESISERICs  J4LS30 0.24  7494N  0.78  74161N 0.92 IN OUR NEW PRICE LISTS AND BD377 0.33 T2 Bt
TRABZOM™, 1075 ).~ ke 743N 0.25 T495N  0.65 745161 0.78 CATALOGUE 5378 0.33 100P,180P,220P,
TCA940E  1.80 SAAL056 . 3.75 741532 0.24  74LS95 1.14 7415162 1.30 = T Rl aia0 270p, 3308 ,390P. . .0.09
TR1028 2.11 | san1058  3.35 74378 0.40  7496N  0.58 74163 0.92 LF/HF FIXED INOUCTORS . 470p,680P ,820P .
TDAL029 2.1l SAAL059  3.35 7438N  0.33  74LS96 1.20 7415163 0.78 —FULL E12 RANGE 1NO,1N2,1N5,1N8. .0.11
TOR1054  1.45 11090DC  14.00 741538 0.24  7497N 1.85  74164N 1.04 7BA series luH-1mH 0.16 2N2,2N7,3N3,3N9..0.12
TDR1062 1.95 LN1232 19.00 744N  0.17 7415107 0.38 7415164 1.30 8RB series 4N7,5N6,6N8,10N. .0.13
TIAL072  2.69 LN242 19.00 741540 0.24 74100 0.63  74165N 1.05 100uH-3 3 0.19 R A e S
TIR1074A 5.04 MSL2318  3.84 744N 0.74  741S109 0.70 7415165 1.04 1088 series A oy
TOA1083 1.95 MSM5523 11.30 744N  0.70 74110 0.54 741678 2.50 33mH-120mH 0.33 P Y
TDAL090  3.05 MSM5524 11.30 741842 0.99 74111IN 0.68 10RBH series
&ilg égg MSM5525  7.85 120mH-1.5H 0.55 BF274 0.18 6v3s 0030

9! B MM5526  7.85 : BF440 0.21 : iok
HALlo7  1.00 a1 4043 0.85 PIEZO SOUNDER . SR o 10v: 22,100......0.35

: : 4044 0.80 VOLTAGE REGULATORS PB2720 2

TDAL220  1.40 MMS55271  9.75 2 BF362 0.49 ALUMIN ELECTROLYTICS
M1303 0.9 ICM7106CP 9.55 4046 1.30 ; § BF395 0.18 | RAOSAL (VERT. MOUNT)
M1307 1.55 ICMI107CP 9.55 4047 0.99 78series 0.95 BF479 0.66 1
e R L g 4049 0.52 79series 1.00 CRYSTAL FILTER PROOUCTS LEDs BF679S 0.55 {uFévg 5393)4 dyns
MC1330  1.20 | IcM7217A 9.50 4050  0.55 78Mseries 0.65 10.7MHZ 2 POLE TYPES: S5MM RED 8'}; BFROL . 1.33 1651 g isﬁs'zi /{o
MC1350 1.20 SP8629 3.85 4051  0.65 78Lseries 0.35 10MI5A 15KHZ B4 2.49 | 3MM RED CLEAR 912 | erw2 0.0 e 5 A i
HA1370  1.90 SPRE4T  6.00 4052  0.65 79105 0.85 10.7MHZ 8 POLE TYPES: 3mM RED ‘15 | B9 0.99 DaTe Sﬁ)iémm P
HAL388  2.75 95HO0PC  6.00 4053  0.65 78MGT2C  1.75 10M4B1 15kHz BW  14.50 | 2.5 X 5MM RED 8'15 BFY90 0.90 o g 0.09
TOA1490 1.86 | mDIOS51  2.45 4063 1.09 79M0T2C  1.75 H4402 7.SKHZ B4 15.50 | SMM GREEN 935 | 40238 o0.85 LR, ekt s
MCL496p  1.25 HDI4015  4.45 4066  0.56 723N 0.65 10M22D 2.4KHZ SSB 17.20 g:: g}: mm 0-16 | re PoweR R
SL1610P 1.60 | HD12009 6.00 4068 . 0.25 L200 1.95 HF FIRST FILTER: 376 % o v 0.20 | DEVICES 47/631100/25,220/16
SL1611P  1.60 HD44752 8.00 4069  0.20 TIAl412  0.75 B34F8A 34.5MHz HF 32.00 | 2.5 X <20 | —===== D .
SL1612r 1.60 4070 0.20 NES5553N  1.25 e =5 SMM YELLOW 0.15 | VN66AF 0.95 470/6.30c000.00.0.12
SL1613P  1.89 4071 0.20 31T 1.48  RADIO CONTROL CRYSTALS 3MM YELLOW QU 0.16 | 23866 0.85 18%53'470/15' Ay
Sl1620p 2.17 CMOS 4000 SERIES 4072  0.20 M33TMP  1.48 : MM YELLGW  0.18 | SMALL SIGNAL  1000/10..........0.18
el 2078 = e . e 4073 0.20 (No splits available) 2.5 X MM YE 0.20 < 1000/16,470/63. ..0.23
SL1623®  2.24 4001  0.17 4075  0.20 AM TX:- 5MM ORANGERED 0.20 1000/63,2200/16..0.30
SLE24C  3.28 4000  0.17 4076 0.90 3rd OT 30pF HC25U 1.65 SMM ORA (L 0.29 | 25K55 0.28 6!
SL1625F  2.17 4002  0.23 4077  0.20 7 AM/TM RK:— 3MM ORANGERED 0.19 | 25¢168 0.35
SL1626P 2.44 | 4008  0.80 4078 0.20 2 3rd OT 30pF HC2U 1.65 | 2.5 X 5 ORA 0.24 | 3310  0.69
SL1630P 1.62 4009 0.58 4082 0.20 3 M TX := 5MM INFRA RED 0.56 | 1176 0.65 AXIAL (HORIZ. MOUNT
SLi640p 1.89 | 4010B 0.38 4093 0.78 1 Fund 20pF HC25U  1.85 | ppw4l IR DET 1.51 | 40823 0.65 | 1/25,4.7/16,6.4/25
SL1641P  1.89 4011AE  0.20 4175  0.95 8224 3.50 Pairs MM 3.25 | IRCPT CPLR 1.44 | 40673 351 | 10/16............0.08
TR2002  1.25 40118 0.20 4503  0.69 8251 6.25 Pairs AM 3.10 1 sum e 0.04 | 35145 0.49 4.7/63,22/10,22/16
TDA2020  3.00 4012 0.55 4506  0.51 8255 5.40 LCOs 3SK51 0.54 33/16. 00 b} S-ALE0.09
ULN2242A 3.05 4013 0.55 4510  0.99 .5 digit  9.45 | 3SK60 0.58 47/25,100/16. . ...0.10
ULN22838  1.00 4015  0.95 4511  1.49 6800  7.50 CRYSTALS 2 dxgﬁ 8.95 | MEM680 0.75 100/25. .0.11
CA3080E  0.70 4016  0.52 4512 0.98 6810 5.95 32.768 kHz 2.70 5 digit 8.95 | BFOE1l 0.70 1000/16 .« oo -e.0.0.25
CA3089E  1.84 4017  0.80 4514 2.55 6820 7.45 100KkHZ 3.85 BF960 1.24 2200/16,1000/25. .0.36
CA3090AQ 3.35 4019  0.60 4518 1.03 6850 4.90 455kH2 5.00 ISK4B  1.64 1000/35,4700/16. .0.45
CA3123E  1.40 40208 0.93 4520  1.09 6852 4.85 1.0Miz 3.00 1000/50.. 0. .....0.58
CA3130E  0.80 4021  0.82 4521  2.36 LY i-gzg:ﬂz g-;g SCHOTTXY DIODE BAL AETOLE
CA3130T  0.90 4022 0.90 4522 1.49 27 B . z 2. IXERS (SBR.l=MDL
CA3140E  0.46 4023 0.17 4529  1.41 2114 6.50 4.19439Hz 2.30 :Bm 1_5(,00,“1 oa:-zs LCO Moduls 0.254, 5% E12 CAREON
CA3IBSE 2.20 | 4024  0.76 4539 1.10 4027 5.78 6.5536MHz  2.10 SBL1-8 .1-200MHz 4.55 | CM161. Lom-10M. ... . - . 0.02
MC3357P  2.35 4025 0.17 4549  3.50 2102 1.70 10.0Mz  2.50 e s ot o e IR0 z25 AL SREL 2RI
M3900N 0.60 | 4026  1.80 4554  1.53 2112 3.40 10.6985%z 250 | Spal .5-500Miz  8.45 | 12/24 hr, slorm, § 1-lohmlf........0-03
IM3909N  0.68 4028 0.72 4560  2.18 2513 7.54 10.7015MHz 2.50 SRAL-1 .1-500MHz 9.25 | day,date, HORIZ CARBON PRESETS
439148 2.80 4029 1.00 4566  1.59 14716 4.50 10.245MHz  2.50 SRAIH .5-500Miz 13.35 | backlight. 10mm TYPE
1439158 2.80 | 4030  0.58 4568 2.18 81LS97  1.25 10.M4z  3.00 SRA3 .025-200Miz 10.25 -9.95 | 1000hmS~2M5. .. ...0.12
KB4400  0.80 4035  1.20 4569  3.03 11.5241z  2.50 HORIZ CERMET PRESETS
KB4406  0.60 4040  0.83 4572 0.30 10001z 3.00 1k, 10K..eeeees..0.27
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=
PRICES EXCLUDE VAT - PLEASE ADD 15%*
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AUTORANGING, AUTO UNIT
DISPLAY DMMs for under £40

A major price breakthrough on Autoranging, 3}-digit
DMMs with a unique Auto Unit Display has been
annourced by Maclin-Zand Electronics, with four models
selling from only £39.95, inc. VAT.

Hand-held, rugged, and with ergonomically laid out fas-
cias, the four models offer a range of features you’d be hard
put to find on DMMs costing two to three times as much.
Zero adjustment; 33-digit LCD with 200 hrs continuous
battery life, Full Autoranging; Auto ‘Batt’ Warning; Auto
Unit Display, plus buzzer for Continuity Test and Over
Range Indicator on Models 6110 and 6100. Models 6110
and 6220 measure AC/DC current to 10 A, Models 6100
and 6200 to 200mA.

Available only from Maclin-Zand direct, prices are
£39.95 for the 6200, £49.95 for the 6220, £64.95 for the
6100 and £74.95 for the 6110. These price include VAT,
batteries, pair of test leads, spare fuse and one year guaran-
tee, but exclude p&p, for which£1.15 should be added. Full
information and specs on the range are available from
Maclin-Zand Electronics, 38 Mount Pleasant,- London
WC1X 0AP.

GYR AND LANDIS COMMEMORATIVE PRIZE — 1980

The 1980 Karl Heinrich Gyr and Heinrich Landis the performance of digital television systems. The
Commemorative Prize has been awarded by the Insti- Zone-Plate generates television pictures incorporat-
tute of Electrical Engineers to Martin Weston of the  ing periodic gratings of all possible pitches, slopes and
BBC Engineering Research Department. rates of movement by electronic means.

Martin Weston has worked at the Research The Commemorative Prize won by Martin Weston
Department for ten years and has spent much of that  is awarded annually by the I.LE.E. and sponsored by
time developing the techniques of digital television Landis and Gyr Ltd. for practical contributions to the
processing. He has been awarded the Prize for his advance of electrical and electronic science and
development of the Electronic Zone-Plate which is engineering with particular reference to measure-
proving to be a valuable tool in testing'and assessing ment and assessment techniques.

UNIPART AUDIO
RANGE

Ten separate Unipart radios, radio/cassette players
and cassette players built with technologically advanced
quality products that look as good as they shound. Each
unit is competitively priced and is backed by Unipart’s
extensive range of accessories, fitting kits and aerials.

The new Unipart audio range consists of:~ 1. A manu-
ally tuned AM radio. 2. Two five push button AM
radios. 3. A six push button AM/FM radio. A prestige 6
push button AM/FM stereo radio. 5. An under dash
stereo cassette tape player. 6. Two manually tuned radio
combined stereo cassette tape players. 7. A six station
pre-selection AM radio combined with a stereo cassette
tape player. 8. A six station, pre-selection AM/FM
stereo radio combined with a stereo cassette tape player.

Each audio product will be available at 240 BL dis-
tributors, 2,000 other UK distributors, 650 Unipart
shops and 130 Unipart centres. '

’
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_..COMMENT

‘THE NIGHTINGALE'S’
FIRST BROADCAST

A number of readers were very interested in the
article ‘First Woman Broadcaster Ever’ which
appeared in our August 1980 issue.

Many readers will therefore probably be interested
to learn of the first broadcast by Dame Nellie Melba,
known to the world as ‘The Nightingale. It was made
approximately three months after those of Miss Sayer
— the first woman broadcaster ever.

The event was advertised widely in the national
press and on 15th June 1920 Dame Nellie Melba
went to the Chelmsford Works of Marconi to sing.

Completely unaware of how the ‘magic’ of broad-
casting worked, she was shown the site. When told
that her voice would go out from the aerial slung some
four hundred and fifty feet above her head from two
masts, she said to Arthur Burrows (later BBC’s first
Director of Programmes) “Young man, if you think
I’'m going to climb up there, you’re quite mistaken.”

In the event she sang in the transmitter shed, which
today is the high-power test area of Marconi Com-
munication Systems Limited.

Amongst thsoe present at her broadcast were Wil-
liam Ditcham, a Marconi engineer, who had made the
world’s first broadcast, and Miss Winifred Sayer. Miss
Sayer, now 82 years old Mrs Winifred Collins, recal-

led Dame Nellie, who had two accompanists, kicking:
back the carpet that had been laid on the concrete.

floor as it spoilt the acoustics. The microphone was a
problem, as it did not have an adequate mouth-piece,
so one was improvised from the sides of a Havana-
cigar box and the contraption was suspended in front
of Dame Nellie, who subsequently autographed and
dated it. The microphone and its embellishments is
still in the possession of The Marconi Company.

Dame Nellie’s broadcast was an immediate suc-
cess. It was followed up over the next few months by
further broadcasts using other famous singers. There
were also news and current affairs broadcasts as well
as instrumental recitals, and in August 1920 the first
broadcast to a ship at sea was made, specifically to the
ss Victorian which was taking delegates to an interna-
tional press conference in Canada. They were daily
keptinformed of news by a bulletin from Chelmsford.

Still experimental, these broadcasts led to the
establishment of ‘2MT Writtle’, just outside
Chelmsford, in February 1922 and ‘2LO Strand’ in
May 1922. 2LO’ was later handed over by Marconi
to the newly formed British Broadcasting Company
in November 1922.

SEALED NICKEL CADMIUM
B = BRI

The 520/8 range of nickel cadmium sealed bat-
teries, style NR-AA, offered by Symot Limited have
a nominal voltage 1.2V and a capacity of 500 mAh.
The quick charging rate is 4.5 hours at 150 mA and a
life of more than 500 cycles of operation, under nor-
mal conditions, is claimed.

The volume is 0.51 cubic inches (8.3 cc) giving an
energy density rating of 60mAh per cc.

These batteries are suitable for use up to 45deg. C.

The batteries are fitted with flat contact type ter-
minals and weigh 0.74 ounces (21 gm). A re-sealable
type of safety vent is fitted.

Full information can be obtained from: Symot
Limited, 22a Reading Road, Henley on Thames,
Oxon RG9 1AG.

DESIGN OFFICE REFERENCE

Now available from MCP Electronics on behalf of
TRW LSI Products is a new 1980 ‘short form’
catalogue offering the immediate answer to what
could well be described as hundreds of Digital Signal
Processing Design problems.

Copies of the new 1980 short form are available on
request from: MCP Electronics Ltd, 38 Rosemont
Road, Alperton, Wembley, Middlesex HAO 4PE.
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POCKET POWER FROM TANDY

One of the smallest computers on the market, the
new Tandy TRS-80 Pocket Computer, should be
available by the time these notes appear.

This latest addition to the Tandy TRS-80 range is
only 175mm x 70mm x 15mm and will sell for £119
(including VAT).

Itis battery powered which means that a number of
programmes can be loaded and retained for up to 300
hours (the life of the battery) even when the power is
switched off.

Because it does not rely on a mains supply the new
TRS-80 Pocket Computer can be carried around and
used almost anywhere.

There are already eight packages of software avail-
able to cover varying needs. These include civil
engineering, aviation, maths drill, business statistics,
real estate, personal finance and a games package.
These, too, will be in the shops in late autumn at
prices ranging from £8.95 to £13.95 (including VAT).

 The Tandy Pocket Computer has a 4-bit CPU con-
sisting of two microprocessors. It can carry 1.9K of
user memory (RAM?and atotalof 11K of ROM - 7K
for the BASIC interpreter and approximately 4K for
the monitor.

Using the cassette interface (£17.95), multiple
programmes can be loaded from cassette tape with-

out the previous programme being erased.
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1 SUGGESTED CIRCUIT

THE

By G. A. French

MAGIC HAND

h..

This article describes a
novelty device which can
be both instructive and
amusing.

On the surface of a
wooden or plastic panel is
affixed a piece of card cut
outin the shape of a hand.
A person being intro-
duced to the device is
asked to place his hand
flat on the panel, so that
the fingers and main part
of his hand conform with
the cut-out and are
positioned within its out-
line. As soon as the hand
is fully placed on the cut-
outa circuitis completed,
this consisting of the
lighting of a lamp, the
sounding of a buzzer or
any other effect favoured
by the constructor. At the
same time there are no
visible or obvious electri-
cal connections or con-
tacts on the panel which
the person’s hand can
touch.

FOIL CONTACTS

Fig. 1(a) shows the
cut-out of the card hand
as seen from above. On
the underside are glued
two pieces of kitchen
aluminium foil with the
approximate shape and
size shown in Fig. 1(b),
and having two straight
edges at the centre
spaced from each other
by approximately lin.
When a hand is placed on
the top side of the card,
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the increased capacitance
between the two pieces of
foil activates the circuit
which lights the lamp or
produces the alternative
effect.

The circuit of the device
is given in Fig. 2. Here, ICI
is a 555 oscillating in the
standard astable mode at
a frequency of around
200kHz. Its output at pin 3

(b)

Fig. 1(a). A piece of card, cut out and marked up to

resemble a hand, is mounted on an insulated panel.

The circuit causes a relay to be energised if a per-
son’s hand is placed over the card hand.

(b). On the underside of he card are two pieces of
aluminium foil. Placing a hand on the card increases
the capacitance between them:.

RADIO AND ELECTRONICS CONSTRUCTOR
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Fig. 2. The circuit of the “Magic Hand". IC1 is a standard 555 oscillator whose
output, when the capacitance between the two pieces of foil is sufficiently
high, is passed through the two NAND gates of IC2.

connects directly to one
of the pieces of
aluminium foil shown in
Fig. 1(b). The other piece
of foil connects via C3 to
the inputs of a NAND gate
in a CMOS 4011 i.c., the
NAND gate output con-
necting to a second
NAND gate. Both gates
are employed as inver-
ters. The inputs of the first
gate are kept low by R3,
and the output of the sec-
ond gate is similarly low.
Normally, the stray coupl-
ing between the 555 out-
put and the first NAND
gate inputs is too low to
have any effect on the
NAND gate. When, how-
ever, a hand bridges the
two pieces of foil, the
increased capacitive cou-
pling takes the NAND
gate inputs sufficiently
high on positive pulses
from the 555 to produce
corresponding low pulses
at the NAND gate output.
The output of the first
NAND gate is fed to the
second NAND gate,
which  provides any
further amplification that
may be needed. Thus,
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when a hand is placed
over the two pieces of foil
an output at 200kHz, with
the maximum amplitude
which a CMOS NAND
gate is capable of provid-
ing, is produced at the
output of the second
NAND gate.

The use of the two
NAND gates in this man-
ner ensures that, as the
capacitance between the
two pieces of foil is
increased, there is a level
of capacitance at which
the second NAND gate
commences, fairly
abruptly, to produce a
200kHz output. There is
not a gradual increase in
200kHz output as would
be given with a normal
‘linear amplifier.

RECTIFIER CIRCUIT

When it is present, the
200kHz output of the sec-
ond NAND gate is applied
to the shunt rectifier cir-
cuit consisting of C4 and
D1, and a rectified posi-
tive voltage appears at
the junction of these two
components. This voltage
is applied via R4 to the

base of TR1, whereupon
TR1 turns on and causes
the relay to energise. The
relay contacts then switch
on the lamp or cause the
alternative effect to be
given. The relay de-
energises again as soon
as the hand is taken away
from the pieces of
aluminium foil.

Apart from R3, the
components are all stan-
dard types. The author
employed ten 10MQ
resistors connected in
series to produce the
100MQ required in R3.
“Higher value resistors
could similarly be con-
nected in series to pro-
duce approximately the
value required. The relay
employed with the pro-
totype circuit was an
“Open Relay’” with 4100
coil, and this is available
from several suppliers
including Maplin Elec-
tronic  Supplies. The
diode specified for D1 has
reduced efficiency at
200kHz but it functions
adequately in the present
circuit where there is a
relatively low impedance

209




output from the second
NAND gate. Diode D2 is,
0f course, the usual diode
found in relay circuits,
and it prevents the forma-
tion of a high back-e.m.f.
across the relay coil when
the relay de-energises.
Incidentally, an-ICM7555
(the “CMOS 555"} is not
suitable for the present
circuit since its output is
at a higher impedance
than that of the standard
bipolar 555.

The current drawn from
the 9 volt supply is about
15mA with the relay de-
energised. This increases
to about 35mA when the
relay is energised.

PRACTICAL POINTS

The piece of card on
which the hand is drawn
should be cut out to have
about the same size and
shape as an adult male
hand. Finger nails, etc.,
can then be inked in. The
thickness of the card
should be a little more
than about twice the
thickness of the cover of
this magazine. Connec-
tions to the pieces of
aluminium foil can be
made by sandwiching
several strands of thin
tinned copper wire bet-
ween the foil and the
underside of the card

when the foil is glued to
the latter. The wire is then
passed through two holes
in the panel on which the
card hand is mounted,
and the . electronic cir-
cuitry is positioned
behind the panel.

The circuit should be
laid out so that the output
wiring from the 555 does
not too closely approach
the input wiring to’ the
first NAND gate. The only
other point which
requires attention is _to
ensure that Ci1 is
positioned close to IC1.

RECIPROCAL WORKING

By G. B. Brown

Rapid results from your calculator

Even the less expensive general purpose electronic
calculators can make short work of solving electronic
calculations. What are probably three of the most
useful key functions here are the square-(x?*), the
square root (/X) and the reciprocal (1/x) keys. If your
calculator has these three keys then it is capable ot
quickly working out most of the simple electronic
problems you are liable to encounter. The key I
would like to concentrate onin this short article is the
reciprocal key, since it can provide useful short cuts in
working out such things as cycle length and frequency
in RC oscillators.

RiZ ) R3 SRy
TR, < TR,
¢ C

Fig. 1. The standard multivibrator.
Frequency is controlled by the values
of R2, R3, C1 and C2.
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MULTIVIBRATOR

Take the familiar multivibrator of Fig. 1. During
the multivibrator cycle TR1 is turned off for part of
the time and TR2 is turned off for the remainder of
the cycle. The length of time each transistor is turned
off depends on the values of the resistor and capacitor
connected to its base. Mathematically, the length of
time when TR1 is turned off is approximately equal to
0.7 times the time constant of R2 and C1, and the
length of time when TR2 is cut off is approximately
equal to 0.7 times the time constant of R3 and C2.

Before proceeding further a word of warning:
When each transistor is initially turned off in the cycle
its base goes negative of the negative rail by nearly the
full supply voltage. If this voltage exceeds the transis-
tor base-emitter junction reverse breakdown voltage
no harm results, but the junction behaves like a zener
diode and upsets the timing calculations. Nearly all
modern silicon transistors have base-emitter break-
down voltages of the order of 6 volts or more, so if you
want the multivibrator of Fig. 1 to run at around its
calculated frequency it’s a good idea to use a supply of
6 volts or less. And now to the calculations.

TR1 cut-off time is approximately equal to 0.7
times the time constant of R2 and C1, i.e. itis equal to
0.7 X R2 X C1. Useful units are megohms, mic-
rofarads and seconds. Let’s say that, as in Fig. 2(a),
R2is 220k (=0.22MQ) and that C1is 0.047uF. We
press the calculator keys to give:

0.7X0.22X0.47 =
RADIO AND ELECTRONICS CONSTRUCTOR
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Fig. 2(a). Multivibrator with a' calcu-

lated frequency of 126Hz (b). Square

wave multivibrator having a frequency
of 3.25kHz.
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Fig. 4. The astable with typical timing
component values.

and we find that the time is 0.00724 second to three
significant figures. If we next say that R3 is 100k
(=0:1MQ) and C2 is 0.01uF, the time when TR2 is

off calculates as 0.0007 second. Total cycle time is’

0.00724 plus 0.0007, which equals 0.00794 second.
And the frequency? Press the 1/x button and you’ll
find that it is 126Hz to three significant figures.
When R2 equals R3 and C1 equals C2 the total
cycle time is approximately 1.4CR. Let’s assume that
R2 and R3 are 22kQ(=0.022MQ) and that C1 and
C2 are 0.01uF. See Fig. 2(b). The key sequence:

1.4 X 0.022. X 0.01 =

gives 0.000308 second. Pressing the reciprocal key
gives the frequency, which is 3250Hz, or 3.25kHz.

555 AND ICM7555

The usefulness of the reciprocal key becomes more
apparent when we deal with oscillators incorporating
the 555 and ICM7555. The basic oscillator circuit is
shown in Fig. 3 and frequency is given by:

£ 1.46
" (RA + 2RB)C.

Units can be megohms, microfarads, seconds and
Hertz.
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Now, the most cumbersome part of the right hand
side of the equation is the (RA + 2RB)C and it is a
good plan to work this out first. After that we invert it
and then multiply by 1.46. Here’s the key sequence:

2XRB=+RA=XC=1/xX1.46 =.

The “equals” keystrokes in the middle of the sequ-
ence are needed to get the calculation, as it progres-
ses, into the calculator register. Let’s try the example
of Fig. 4, with RA being 470k} (=0.47MQ), RB
being 220k} (=0.22MQ) and C being 0.68uF. We
press:

2X022=+047=X068=1/xX146 =

and we arrive at a frequency of w.36Hz.

Using the reciprocal key in this manner takes quan-
tities from below the fraction bar and produces their
values when shifted above the fraction bar. If we
hadn’t used the reciprocal key we would have had to
do something like work out (RA + 2RB)C, write the
result on a piece of paper (or, in a more expensive
machine, store it), clear, key in 1.46 and then divide
by the result we had noted (or stored).

Reverting to the equation we have just solved, how
do we find the total cycle length corresponding to the
frequency of 2.36Hz? That’s easy. We just press the
reciprocal key again, and the calculator tells us that it
is 0.424 second.
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ADD-ON CLIPPING

MONITOR By M. V. Hastings

® Monitor circuit powered by
amplifier output

®/mposes negligible loading

® Quick turn-on and slow

decay.

If an audio amplifier is overdriven, the output signal
becomes distorted due to the inability of the amplifier
to provide a sufficiently large output volrage swing.
The peaks of the signals are flattened by the overload-
ing, causing a type of distortion which is known as
“clippinf”.

Overdriving an amplifier is unlikely to damage the
amplifier itelf, although this is still possible with some
designs, and the main result is increased distortion.
The severity of this distortion depends on how hard
the amplifier is overdriven and to a certain extent on

the nature of the programme material. Although’

there may be a significant loss of fidelity, it still may
not always be obvious to a listener that clipping is
taking place.

The monitor inputs are taken to two
2-way DIN sockets mounted on the
rear panel.
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One danger given by clipping is that the distortion
causes the generation of new signals, most of which
will be at high frequencies. If the speakers employed
in the system incorporate tweeters, the amount of
power fed to the tweeters can be considerably
increased by the clipping. It is possible, with the amp-
lifier driving the speakers hard, that the tweeters will
be fed with signals approaching or even exceeding the
maximum power that they can handle. Indeed,
clipping can (and does) sometimes lead to tweeters
being burnt out.

OVERLOAD INDICATOR

It is not uncommon these days for an amplifier to
be fitted with an output power meter, or l.e.d. over-
load indicators, either of which give a visual warning
when the amplifier is being overdriven. It is not diffi-
cult to add clipping indicators to an amplifier which
does not already have this facility built in, and a
simple add-on clipping monitor forms the subject of
this article.

The monitor has two l.e.d. indicators, one to
monitor each stereo channel of the amplifier. The
appropriate l.e.d. flashes on if clipping occurs in the
channel being monitored. The circuit is connected to
the two outputs of the amplifier, or across the two

speakers, and no other connection is required..

Furthermore, the circuit is powered by the signals
taken from the amplifier and does not require a bat-
tery or other form of power supply. The additional
loading imposed on the amplifier by coupling the
monitor to it is negligiblily low. :

The two monitoring channels are identical and are
not interconnected with each other in any way. If a
mono amplifier is to be monitored, only one moni-
toring channel needs to be constructed.

RADIO AND ELECTRONICS CONSTRUCTOR
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The unit is powered by the amplifier

output which it monitors, and the only

items mounted on the front panel are
the two clipping indicator l.e.d.s.

THE CIRCUIT

The circuit of one monitoring channel is shown in
Fig. 1. This breaks down into three basic sections: an
adjustable attenuator at the input, a full-wave recti-
fier which rectifies the output from the attenuator,
and a voltage detector flashing circuit which is actua-
ted by the rectified signal voltage.

The output from the amplifier is applied to R1 and
R2 in series. R1 is a current limiting resistor which
reduces the risk of damage to the amplifier in the
event of a fault or constructional error. R2 is adjusted
to suit the particular amplifier with which the monitor
is to be used and it can be set to the required level for
any amplifier having a maximum peak-to-peak out-
put swing of at least several volts. Quite small ampli-
fiers are capable of providing an output of this
magnitude.

The signal voltage tapped off at R2 slider is fed to
the full-wave rectifier consisting of D1 to D4, the
rectified voltage being smoothed to a small extent by
the fairly low value reservoir capacitor, C1. Since C1
is charged from a fairly low source impedance the
voltage across it quickly responds to any rise in the
input voltage. Its discharge path is through the volt-
age detector section, because discharge back to the
input circuit is blocked by the bridge rectifier. If there
i1s a sudden and short increase in signal level, C1
charges quickly and then discharges slowly.

The purpose of the voltage detector flashing circuit

is to turn on the l.e.d. indicator D7, when the voltage

across C1 exceeds a certain threshold level. It incor-

A

Lead-outs
G

TiL220

SOLPPING
= e
L MONITOR
i i i i

COMPONENTS
Resistors

(All fixed values } watt 5% unless
otherwise stated)

R1 2-off 1002

R2 2-off 4704} pre-set potentiometer,

0.25W horizontal

R3 2-off 3.9MQ

R4 2-off 100KQ

R5 2-off 390Q

Capacitors
C1 2-off 3.3u electrolytic, 10V Wkg.
C2 2-off 0.1u polyester, type C280

Semiconductors
IC1 2-off ICM7555
D1-D4 8-off IN4001
D5 2-off IN4148
D6 2-off IN4148
D7 2-off TIL220 (see text)

Sockets
SK1 2-off 2-way DIN socket

Miscellaneous
Case (see text)
Veroboard, 0.1in. matrix
2-off panel-mounting bushes (for D7)
Nuts, bolts, wire, etc.

R3S ]
3= ZRy
4 8 T
6
R
K:l 3 y- “:5.
ICM7555 el
7
1 2
44
g 4
e - <+ 05 TIL220 €
— T+ IN4148
w 06
+IN4148

!‘-‘ig. 1. The circuit of one channel of the clipping monitor. The other channel is
ientical. R2 is set up such that l.e.d. D7 flashes when the associated amplifier
output is at, or very close to, clipping level.
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All the components apart from the
input sockets are assembled on a

Veroboard panel. This is secured
inside the case by the front panel
moutings for the two l.e.d.’s.

porates an ICM7555, which is the CMOS version of
the well-known 555 timer i.c. and has the advantage
here of requiring a supply current in the order of tens
of microamps. This is very much lower than the cur-
rent consumption of the standard 555. Only a limited
drive current is available from C1 and the use of an
ICM7555 ensures that as much of this current as
possible is used to drive the l.e.d., with only a very
small current being lost in the i.c.

The i.c. is employed in a standard 555 monostable

configuration, in which a positive output pulse

appears at pin 3 when the trigger input at pin 2 is
taken below one-third of the supply voltage. The
duration of the output pulse would (with a steady
supply voltage to the i.c.) be theoretically 425mS.

The two forward biased silicon diodes, D5 and D6,
act as a voltage regulator and apply a voltage of about
1.2 volts to pin 2. If the voltage across C1, which is the
supply voltage for the ICM7555, exceeds 3.6 volts the
monostable is triggered since pin 2 is then at less than
one-third of this supply voltage. Pin 3 goes positive
and current flows throught the l.e.d. via RS. In prac-
tice, the l.e.d. may not always turn on for the theoreti-
cal 425mS pulse period given by the monostable tim-
ing components, because the l.e.d. current now drawn
from C1 may cause the voltage across this capacitor to
fall. The length of time during which the l.e.d. stays
alight depends on the nature of the input signal from
the amplifier but it will still be lit for a long enough
period to clearly indicate that clipping has occurred.

R2 is adjusted so that the monostable is triggered
when the amplifier output is just at the clipping level.
Output voltages which are even sligtly below the
clipping level will not actuate the monostable.

The ICM755S i.c. is available from Maplin Elec-
tronic Supplies. Two TIL220 l.e.d.’s are required, and
these are red l.e.d.’s with a diameter of 0.2in. they are
not critical components and any other similar l.e.d.’s
of reasonable sensitivity may be used instead. Each
l.e.d. requires a panel mounting bush. Capacitor C1 is
specified in the Components List as having a working
voltage of 10 volts. It will be quite in order here to use
a 3.3uF electrolytic capacitor having a much higher
working voltage, such as 63 volts.
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CONSTRUCTION

All the components are assembled on a Veroboard
panel of 0.1in. matrix having 25 holes by 25 copper
strips. This has to be carefully cut out from a larger
size¢ by means of a small hacksaw. (As will be
explained shortly, a board having the same number of
strips but with more holes and more breaks in the
strips may be required if the constructor wishes to
adopt a method of mounting which differs slightly
from that used by the author.)

The board is next prepared by making the ten
breaks in the copper strips which are shown in the
layout diagram of Fig. 2. In each channel, four of the
breaks isolate the two rows of i.c. pins from each
other whilst the fifth break isolates the input connec-
tion at R1 from the remainder of the circuit. The
components and link wires are then soldered into
place, with the i.c.’s being connected last. Although
the ICM7555 is a CMOS device it does not need the
special handling precautions normally associated
with CMOS integrated circuits.

If the unit is to be used with a mono amplifier only
one monitor circuit has to be built, and this can be
assembled on a board having 25 holes by 12 copper
strips.

The completed board is small enough to fit into
most small cases. The prototype is housed in a metal
case type TP2, available from Maplin Electronic
Supplies, which measures approximately 152 by 114
by 44mm. This has a vinyl cover with a teak wood-
grain finish which blends will with most hi-fi equip-
ment. As can be seen form the photographs the two
l.e.d.’s appear at the front panel, and their bushes are
mounted in holes having their centres spaced by
1.3in. The l.e.d. lead-out wires are bent at right ang-
les, so that when the l.e.d.’s are secured to the front
panel the Veroboard panel is horizontal. The board is
quite light, and the only support provided for it with
the prototype was given by way of the l.e.d.’s in their
panel-mounting bushes. Constructors who would
prefer a further mounting point could initially employ
a board with 25 strips by 28 holes, the 3 extra holes
extending to the right of the board as it is shown in
fig. 2. A third anchoring point could then be given by
drilling a 6BA clear hole at the extreme right of strip
“M”, and then passing a 6BA bolt, with a suitable
spacing washer, through a matching hole in the case
bottom. A 6BA nut is then fitted on top of the board.
It is most important that all parts of the monitor
circuit be fully isolated from the metal case and three
extra breaks in the strips, at holes “L.25”, “M25” and
“N25” will also be needed.

Two 2-way DIN sockets, one for each channel, are
used as input sockets, and these are mounted on the’
rear of the case.

CONNECTIONS AND ADJUSTMENTS

The unit is connected to the amplifier or the speak-
ers by way of two suitable lengths of twin cable, with a
2-way DIN plug at the cable which connects to the
monitor. The type of connector fitted at the other end
of each cable must be chosen to suit the amplifier or
speakers. Some amplifiers have outputs for two sets
of speakers, and if the second pair of outputs is
otherwise unused the monitor can be fed from these.
On many amplifiers the outputs are taken from screw
terminal using spade type connectors, and with these
it is usually not difficult to take two connections from
each terminal. It is quite common for loudspeakers to
have provision for two methods of connection, and
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The vinyl covered metal case -emp-

loyed for the prototype clipping
monitor blends comfortably with
modern hi-fi styling.

they might be fitted with, say, 2-way DIN sockets and
screw terminals. If, for example, the input to a
speaker is normally taken to the screw terminals, an
output for the monitor can be taken from the DIN
socket. Finding suitable take-off points from the out-
puts for the monitor inputs is really a matter of initia-
tive on the part of the constructor.

The polarity of the connection from each amplifier
output to each monitor input is unimportant. On the
other hand it is essential that the conections to the
monitor are such that there is no risk of any amplifier
output being short-circuited.

The easiest way of adjusting R2 for each monitor
channel is to drive the amplifier to the point where it
is obviously clipping and then adjust each pre-set
potentiometer for the lowest sensitivity (as far in a
clockwise direction as possible) before the appropri-
ate l.e.d. indicator turns off. If it is desired that the
monitor should warn of potential clipping the amp-
lifier output can then be slightly reduced to just below
the clipping level and each pre-set potentiometer
given a final fine adjustment in a clockwise direction
to take the monitor threshold to this output level. If,
however, the loudspeakers being used incorporate
tweeters, this method of setting up has to be modified
because, as already mentioned, the tweeters can be
overloaded and may even suffer damage if the amp-
lifier runs at clipping level for prolonged periods.
Therefore, if speakers of this type are used, do not
purposely overdrive the amplifier for more than a few
seconds at a time. It is still possible to set up the two
pre-set potentiometers whilst observing this precau-
tion, although the process will take a little longer.

MORSE PRACTICE

BUZZER

Schmitt NAND gate oscillator.

The circuit shown in Fig. 1 is for a morse code
practice oscillator having a frequency of around
1kHz. It can of course function as an oscillator in
other applications. Current consumption from the 9
volt battery is about 0.2mA when the key is up, and
increases to about 1.7mA with the key down. The
second current figure assumes that the headphones
have a total resistance of 4,0001, i.e. 2,000Q per
phone. Headphones with a total resistance of 2,000
can also be used, with a corresponding increase in
key-down current. Low resisttance headphones
should not be used.

OSCILLATOR

The circuit employs two gates of a quad 2-input
NAND Schmitt trigger i.c. type 4093, and the oscil-
lator itself is given by the gate associated with pins 1,2
and 3. Schmitt trigger NAND oscillators are rarely
encountered in the pages of this journal and a brief
description of oscillator functioning will not, in con-
sequence, be out of place here.

Fig. 2(a) shows pins 1 and 2 of the Schmitt NAND
gate coupled to the slider of a potentiometer con-
nected between the supply rails. A voltmeter, M1, is
connected between the potentiometer slider and the
negative rail, and a second voltmeter, M2, between
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Fig. 1. The circuit of the morse prac-

tice oscillator. The headphones are

high impedance magnetic types. The

oscillator can, of course, be employed
in other applications.
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Fig. 2(a) Evaluating the transfer

characteristic of the 4093 gate connec-
ted to pins 1, 2 and 3.
(b) Adding a resistor and a capacitor
makes the gate an oscillator.

the pin 3 output and the negative rail. Since pins 1 and:

2 are connected together, the NAND gate functions
as an inverter. If the slider of the potentiometer is at
the negative end of its track the pin 3 output, indi-
cated by the second voltmeter, will be high, i.e. at or
close to the positive supply rail.

The slider of the potentiometer is slowly advanced
from the negative end of its track, taking pins 1 and 2
positive. At a certain gate input potential the pin 3
output will suddenly go low, i.e. at or close to the
negative rail. This input voltage will be indicated by
M1, and we will call it VA. The pin 3 output will
remain low as the movement of the potentiometer
slider continues, until it is fully at the positive end of
the track.

If, next, we slowly take the potentiometer slider
negative we will arrive at a voltage, again indicated by
M1, where the pin 3 output suddenly goes high. This
second voltage can be called VB. The output then
stays high as the potentiometer slider continues to the
negative end of its track.

It will be found that VB is lower than VA. Witha 9
volt supply, VA can typically be of the order of 6 volts
and VB of the order of 5 volts, so that there is a
difference of about 1 volt between them. This repre-
sents the hysteresis effect associated with the classic
Schmitt trigger.

In Fig. 2(b) we remove the meters and the poten-
tiometer and add a resistor and capacitor as shown.
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We now have an oscillator. At switch-on, the capaci-
tor is discharged so that the gate inputs are low and
the gate output is high. The capacitor commences to
charge via the resistor until the voltage across it
reaches VA, wherupon the pin 3 output suddenly
goes low. The capacitor now discharges through the
resistor until the voltage across it falls to VB. The pin
3 output then suddenly goes high again and the
capacitor once more starts to charge. As a result, we
have an oscillator with a near-square wave output at
pin 3, and with the capacitor alternately charging to
VA and then discharging to VB.

FREQUENCY

The length of the oscillator cycle is very approxi-
mately equal to the time constant of the resistor and
the capacitor. In seconds, this is the product of resis-
tance in megohms multiplied by capacitance in micro-
farads. The resistance and capacitance values in the
oscillator circuit of Fig. 1 are 100kQ and 0.01uF,
giving a time constant of 0.001 second. The reciprocal
of 0.001 is 1,000, and so the oscillator frequency is in
the region of 1kHz.

The second gate in Fig. 1 is a buffer amplifier, and it
is enabled when the key is closed. When the key is
opened, the pin 5 input of the gate is taken low by R2,
whereupon the pin 3 output is always high regardless
of the voltage on the pin 6 input. The headphones are
returned to the positive rail so that they consume no
current when the key is up.

ASSEMBLY

There are two remaining gates in the 4093 and
their inputs are all taken to the negative rail. Their
outputs appear at pins 10 and 11, and no connections
are made to these pins. :

Pin 5 of the second gate is maintained at a fairly low
impedance to the negative rail by R2 but, even so,
care should be taken to see that the leads to the key
are kept clear of high voltage wiring, such as mains
leads. The only other precaution is to ensure that C1
and R1 are positioned fairly close to the i.c. pins to
which they connect. As the 4093 is a CMOS device it
must be wired into the circuit with a soldering iron
having a properly earthed bit.
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Fig. 3 A volume control can be incor-
porated between the pin 4 output and
the positive rail.

The 1kHz output in the headphones is quite loud
and, if desired, a volum