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Stirling

QV* MODULES FOR/«
COST-CONSCIOUS
CONSTRUCTORS

STIRLING SOUND policy 1s to ensure customer satis-
faction by designing and making their products in their
own factory in Essex and selling direct. Production
controi-checked throughout All QV Modules are com-
patible within the range and with much other
equipment.

PRE-AMP/TONE CONTROL MODULE

UNIT ONE

Combined pre-amp with active tone-control circuits - 15dB at

10kHz treble and 30Hz bass Stereo Vol /balance treble bass unit One

200mV out for 50mV in Takes 10-16V £7-80

SS100 Active tone control stereo - 15dB on bass and on

treble €1-60  SS102 Stereo pre-amp for low output magnetic

$5101 Pre-amp for ceramic cartridges radio. tape Stereo Passive PUs AIA.A corrected Linear feedback facihty
tone controi circuit shown in data supphed £1-60 268

POWER AMPLIFIERS FROM 3 TO
100 WATTS R.M.S.
THE NEW SS1100

Delivers 100 watts r.m.s. into 4 ohms using 70 volt supply. Heavy
duty, ruggedly constructed module pi with output cap

and heatsink-type mounting bracket. Size approx. 140 x 76 x 32mm.
Just the job for disco or P.A. use. 945+

Large Heatsink— £1-001

§S103 3 watt rms. mono I C. with built-n current, short, and

thermal protection €1.75

$5103-3 stereo version of above £3-25

New style for SS105 5 watts rms into 4 ohms, using 12V (SS312 for
power amps example) -25
$$105 SS110 and SS110 10 watts r m s using 24V and 4 ohm load Use SS324 as the
5120 power supply @275

S§6120 20 watts rm s Into 4 ohms using 34V Use $S324 for your

power supply £3-2
Moduies SS105 110/120 all measure 89 x 50 » 19mm (3} - 24in)

Suitabte power suppiles will be fouhd in the accompanying range

FM TUNING MODULES

§8201 Front end tuner. slow geared drive. two gang AFC

tacihty Tunes 88 108MHz €500
§S202 1 F amplifier Metering and A F C facilities £2.65
SS202 §S203 stereo Decoder for use with the above or other FM mono
I F amp tuners A LED may be fitted £3-85

Appropriate technical data with all modules

*THE BUILT-IN QV FACTOR
means Stirling Sound's guarantee of QUALITY AND VALUE
to give you today's best value all round.

Stlrlmg Sound

A member of the Bi-Pre-Pak group

220-224 WEST ROAD, WESTCLIFFE-ON-SEA, ESSEX SS0 9DF

Telephone Southend (0702) 46344 PERSONAL CALLERS WELCOME

(e \

40 watts r m.a. Iinto 4 ohms
using 45V supply such as
$8345 Ideal for smal
discos and P A 101 x 76
19mm (4 x 3 < 4in)

£3-95¢

TODAY'S BEST VALUE IN

Power Supply
Units

with 13-15V
take-off
points

MODELS
TO CHOOSE FROM

All the following are supplied assembied comptete with
mains transtormers and low volt take-off points
Complete with mains transformers (except SS300)
All at 8% VAT rate Add 50p tor p p any model except
88300

$S312 12V/1A £3-75¢
55318 18V/1A £4-151
$S324 24V/1A £4-60t
$S334 34V/2A £5-20t
$5345 45V/2A £6-25t
$5350 50V/2A £6-65t

S$S300 POWER STABILISING UNIT
Adjustable from 10V 2A to 50V 8A for adding to
unstabilised supplies With built-in protection agawnst
shorting {p:p 35p} 3-25¢
$8310/50
Stabilised power
supply with
variable output
from 10 to
50Vi2A With
bullt-in  protec-
tion against
shorting

£11-95¢ )

WHEN ORDERING

Add 35p for p/p unless stated otherwise VAT add 124 %
to total value of order unless price is shown t when the
rate 1s 8% Make cheques, etc.. payable to Bi-Pre-Pak
Ltd. Every effort is made to ensure correctness of
nformation at time of going to press Prices subject to
alteration without notice
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AUDIO
MODULES

A NEW APPROACH TO QUALITY HI-FI

Cliffpalm Ltd. introduce a flexible range of high quality modules to
enable a sophisticated hi-fi system to be built up from simple
beginnings.

An initial 20W r.m.s. + 20W r.m.s. stereo with standard controls can
be expanded to give a 40W + 40W system with (in addition to the
normal bass, trebie and balance controls) a further range comprising
“rumble’ and "'hiss’ switchable controls with a range of frequencies;
and a stereo image width control.

STEREO PRE-AMP: CP-P1
PRICE £13-30 + £1-66 VAT

Specification

input Sensitivity Signal/Noise Impedence
Magnetic 3mv >70dB 47k}
Tuner 100mV >70dB 10k
Tape 100mv >70dB 10k
Auxiliary 1-100mVv 60dB-70dB 200k

Magnetic i/p overload: 33dB;

Distortion: 0-04% at tkHz

OQutput: 1V r.m.s. into 10k}

Supply voitage. =18V nominal

Tone controls. Bass +12dB at 100Hz,
Treble +12dB at 10kHz.

Description: This is a general purpose
2 channel pre-amplifier suitable for use
with gramophone, tape, microphone
or tuner inputs. it requires no external
components other than the potentio-
meters for the bass, treble, balance
and volume controls and the input
selector switch. The unit 1s internally protected against accidental
reversed supply connection.

AMPLIFIER: CP2-15-20
PRICE: £12-85 + £1-61 VAT

40W r.m.s. single

20W r.m.s. + 20W r.m.s. stereo
g Specification:

Power output”

40W r.m.s. into 80, 1 channel; or

30W r.m.s. into 150, 1 channel: or

20W rm.s. +20W rm.s. into 40, 2

channel. or

15W r.m.s. + 15W rm.s. into 80, 2

channei

Input sensitivity: 1V r.m.s.. Frequency

response:  20Hz-20kHz, at -3dB;

Distortion- 0:04% at 15W: Supply

Voltage: +18V nominal; Size: 51 x 4

x 1-25in. (130 x 102 x 32mm).

Description: This module is designed to give either a 20W + 20W

stereo amplifier or alternatively a 40W single channel. it has built-in

protection against accidental reversed supply connection and it

incorporates a thermal shut-down facility to prevent over-dissipation.

No external components are required

FUNCTION GENERATOR: CP-FG1
PRICE: £11-75 + £1-47 VAT

For those requiring a wider range of facilities, this module provides
bass and treble filter controls, comprising switchabte cut-off fre-
quencies for rumble and hiss reduction. Also included is a stereo
separation control. The unit is complete except for the potentiometers
and switches.

POWER SUPPLY: CP-PS 18/2D
PRICE: £5-75 + 72p VAT

This is suitable for one 20W + 20W complete system
For a 40W + 40W system, two power supplies are required.

Full application notes
Post and Packing are free on ail orders
All units are guaranteed for 2 years

liffpalm Lid.

DEPT. HF/PE, 13 HAZELBURY CRESCENT
LUTON, BEDS. LU1 1DF

P CHANNEL MOS F.E.T.s with circults, 20 for £1.

SMHz 10X TYPE CRYSTALS, 50p each.

TEXAS R.F. TRANSISTORS BF224, 10 for 57p.

20 SILICON PHOTO and PHOTO DARLINGTON TRANSISTORS, untested. £1.

QUAD OP-AMP LM 3900, with data, 60p.

100 MULLARD C280 CAPACITORS, assorted. 57p.

TiIL209 RED L.E.D.s, 5 for 57p.

LM380 2W AUDIO AMPLIFIER I.C., with circuits, 80p.

600kHz CRYSTAL 10XAJ TYPE, 50p.

POWER TRANSISTORS MP8112 NPN, 20p; MP8512 PNP, 20p.

DUAL GATE MOS F.E.T.s llke 40673, 33p, 4 for £1-10.

WAYRAD 10-7MHz DOUBLE TUNED |.F. TRANSFORMERS, 11p each.

10 ASSORTED 20 TURN TRIM-POTS, 60p.

F.E.T.s SIMILAR TO 2N3819, 6 for 75p.

TUNING CAPACITORS, 500 + 500 + 17 + 17pF with S™. drive, 38p.

10,000uF 16V.W., ELECTROLYTICS, 4 for 50p.

30 ASSORTED 10XAJ CRYSTALS, between 5100-7900kHz. £1-10.

1000pF 500V.W. DISC CERAMICS, 20p doz

BOOKS ""Buliding Stmple Short Wave Recsivers’', 60p and ‘Simple Transistor Test
Gear'', 75p. Special offer: £1 the pair.

RCA 741 OP-AMPS 8 LEAD DIL, 5 for £1.

1000uF 35V.W. WIRE ENDED ELECTROLYTICS, 4 for 50p.

TEXAS 800V 2A NPN PLASTIC TO3 TRANSISTORS, 3 for £1

TEXAS TiL117 POWER PNP DARLINGTONS, 35p each

ITT 10- 7MHz BLOCK CRYSTAL FILTER B.W. + 7kHz, £4.

0-0005uF 75k.V.W, VISCONEL CAPACITOR, 50p.

100 ASSORTED SUB-MINIATURE DISC CERAMICS, 3-3pF to 0-01uF, 57p.

6 ASSORTED 80M 10X CRYSTALS, £2-16.

WIRE ENDED 28kHz CRYSTALS, 50p each.

200 ASSORTED CARBON FILM RESISTORS, {W. }W. all odd values. 75p.

20 ASSORTED TUNING VARACTOR DIODES, untested, 45p.

10 AMP S.C.R.s, 100 PIV, 25p; 400 PIV, 50p; 800 PIV, 60p.

4 Pole 2 WAY ROTARY SWITCHES, 3 for 60p.

F.M. I.C.8 like TAA570, untested, with data, 5 for 57p.

BRANDED 10 WATT ZENERS, 15, 18, 22, 33, 56, 100 voit, all 30p each.

UNMARKED GOOD BYZ93 20w ZENER DIODES, 75, 8-2. 8-1, 10, 11, 12, 15. 16. 18,
20, 22, 24, 27, 30 voits, all 40p each.

DISC CERAMICS, 0-1uF 63V, 20p doz: 0-05uF 30V.W., 0-02uF SOV.W., 0-01uF,
all 15p dog

2000 PiV 100mA SILICON DIODES, 7 for £1

FT243 CRYSTALS, 8040kHz, 8100kHz, 75p; 7620, 7720, 7966-7, 8233, 8300, 8366 7
8483-3, 85833, 8650, 8716 7kHz, 40p each.

Please add 20p post and packing on orders under £2. Overssas orders at cost

J. BIRKETT

RADIO COMPONENT SUPPLIERS

25 The Strait, Lincoln LN2 1JF
Tel. 20767

DORAM KITS CONTAIN
EVERYTHING DOWNTO
THE LASTNUT!

Sy 1]

<0/
B\
+H \

TU sourd oily TUIER

At last you can enjoy the benefit of high quality TV sound. This unit
offers a high fidelity aiternative to the audio stage of a TV set and is
cgmpletely independent. The 4-channel push-button Varicap tuner
picks up a UHF signal direct from the aerial. the output being
suitable for feeding through most hi-fi systems.

SPEC: INPUT: 10uV. Typ. for 26dB quieting OUTPUT: 100mV.

{5-pin DIN) LED tuning indicator

Frequency meter.

E36.95 + H VAT (Qrder code 991-928}

Overseas orders—add 15% for P. & P. All items offered for sale
subject to the terms of business as appears in Doram's Edition
3 catalogue, price 60p. The Doram Kit brochure Is also
available, price 25p. Combined price only 70p, which also
entitles you to 2 x 25p vouchers, each one usable on any
order placed to the value of £5 or more fex. VAT).

DORAM ELECTRONICSLTD P O BOX TR8LEEDS LS12 2UF

An Electrocomponents Group Company
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NATIONAL

SEMICONDUCTOR
MICROPROCESSORS
FOR
PRACTICAL
ELECTRONICS

Marshall’s are proud to be associated with the National Semi-
conductor range of microprocessors. Within this issue they offer
you the chance of winning three SC/MP Introkits—one of the most
practical entries to microprocessor technology yet devised;
three keyboard 1/0 kits—which make TTY’s seem old hat; and
25 SC/MP CPU chips. Funnily enough—you could work out the
answer if you won the prize first!

SC/MP ... KEYBOARD Zg COMPLETE

INTROKIT KIT " " DATA PACK
SC/MP-CPU -z 16 x Hex command keys -7 Provided free

ROM & RAM Memories . Abort & Go keys with each

1MHz Crystal . Terminate & Memory keys Introkit order

PC Board and = 6-digit Hex. display
Accessories s

¢ VAT
p&p £l

£59.85 .0 . £150 .o

v AVAILABLE FROM

~+¥ A.MARSHALL (LONDON) LTD
% 42 CRICKLEWOOD BROADWAY
-+ LONDON NW2 3ET

‘# TEL:01-452 0161 TELEX: 21492

« = and at 85 West Regent Street, Glasgow (041-332 4133)
i % 1 Straits Parade, Fishponds, Bristol (0272-654201)
#

st Distributors and stockists for all National Semiconductor commercial
* and consumer devices.
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mponents

SINTEL FOR KITS-CMOS-DISPLAYS-MEMORIES-BOOKS-MICROPROCESSORS  mieis .,

KITS DATABOOKS and DATASHEETS (NO VAT ON THESE)
NEW 1976 RCA CMOS and Linear IC Combined Databook .£6-70
New 1976 RCA Databook on Power Transistors. SCR's, Thyristors, etc £7-30
' E D D CAR C LOCK National Semiconductor 7400 series TTL Databook, ¢. 200 pages ... £3-45
‘ .AUT CK' D T.1. Pin-Out Card index. Set of cards with pin-outs (top and bottom views) of T.L. TTL
- range and many other T.I. IC's £2-95
r e £1 7 o 85 Intel Memory Design Handbook, ¢. 280 pages. £5:20
—— Intel 8080 Microcomputer Systems Users Manual, c. 220 pages. £5:25
Molorola MCMOS Databook {Vol. 5 Series A) ¢. 500 pages.. .£3.50
The SINTEL Autoclock is & four-digit car clock in an attractive mini white case. Features la M P Manual, . 650 pages. £12-95
large 0-5in red LED displays—High frequency guartz crystal timebase—an Iinternal backup Motorola M6B00 Programming Manuai, ¢. 200 pages. -£5-35
battery supplies power if the car battery voltage drops below nine volts when starting the engine. Motoroia Booklet introducing Microprocessors £1-80
or If the clock is temporarlly disconnected—only high quality components are used. Piher National SC/MP introkit Users Manual £0-75
resistors, roller tinned fibergiass PCB's. etc. Full instructions included. Simpla but sophlsticated Natlonal SC/MP Programming and Assembly Manual £6-30
circuitry glves you good performance at fow cost. You benefit from our experience in clock National SC/MP Technical Description £1-95
design %sﬁAb;Lfé%%vgceualr Manual 220 pp( i b £24-50
Complete kit tess battery—Order as "AUT-CK™ ... . £17- on Microprocessors: (usuilly Xerox Coples
130 available less caseorder a:'s‘Au'f’-MODULE KIT 51;:: Intersil IM6100. 12 bit, CMOS £0-75 RCA CDP1802. 8 bit. CMOS €075
Other Kita: For detalls see pravious adds or Catalogua National SC/MP. 8 bit, ow cost ... £0-75 Zilog Z80 {Enhanced 8080) £0-75
‘ACK'* Advanced 6 digit alarm ctock kit £26-80 Signetics 2650, 8 bit. low cost -£0-75 Motorola MC8800 £6¢-75
GCK ' 4 digit mini clock (green di £14-40
XTK'* 50Hz crystal timabase kit . £6-28 FA ST SERV|CE we guarantee that telephone orders for goods in
‘ACK + BBK + XTK' £33-58 GCK + GBBK + XTK £19-40 stock, received by 4.15 p.m. Mon.-Fri. will be
hed the same day First Class Post (books and kits by parcei post). and our

Send or phone for FREE CATALOGUE giving details D I D P i r oo varo of 5o GMCIL) orders o Minimar,
of our complete range of Clock kits, LED displays, gyos from the top manufacturers, mainly RCA and MOTOROLA

Cases, and other components COM000: 017  CDA028 103 CDS3 107 CD4oss  0-82 | CLOCK CHIPS
CD4001 0-18 CD4029 13 CD4054 1 CD4089 1-78 AYS51202 289
* CD4002 0-17 CD40. 0-54 CD4055 1:51 CD4093 0-32 AY51224 3-50
mic roprocessors CDa006  1-35  GD403t  2.55  CD40S6  1-51 D094 215 | MKB0253 5:60
1 CD4007 018 CD4032 123 CD4057  27-95 CD4095 1-20
= CD4008 11 CD4033 1-60 CD4058 5-48 CD40% 1.20
Piease: Microprocessors should only be bought by experlenced constructors. Sorry, we CD4009 064 CD4034 219 CD40B0 1.28 CDA0S7 428 VEROCASES
cannot answer technical queries or supply data other than from our data selection. CO4010 0-84 CO4035 1-3% CDa062 9.07 CD4099 21 7514100 284
Co401 0-20 CD4036 C0D4063 1-26 C04502 1-43 751411D  3.04
~ 6820 £17-67 CD4012 0-18 CD4037 D4066 0n GCD4510 1-57 751237J 1-72
IMB100CCDL £45-36 6850 £17-87 CD4013 0-64 C04038 CDa67 4-28 Co4as11 1-80 751238D  2-15
BO8DA (2uS) £32-25 8224 £9.76 CD4014 116 CD4039 CD4068 0-24 CD4514 315
00 €33-87 8228 £12-16 CD4015 116 C04040 €D4069 G-24 CD4515 3-60
ISPA;500 {(SC/MP} £18.75 8251 £17-67 CD4016 0-84 CD4041 C04070 0-67 CD4516 1-56 SUNDRY
2650 £27-00 8255 €17-87 CDag17 1-16 CD4042 Co4e71 0-24 CD4518 125 CA3130 1.4
CD4018 116 CD4043 CD4072  0-24  CD4520  1-43 LAZ4T 0-35
C04019 0-84 CD4044 CD4073 0.24 CD4527 1-82
MEM . CD4020 128 CO4045 1-61 CDa075 0-24 CD4532 1-65
ORY IC' L] CD4021 1-16 CD4046 1-53 CD4076 1-61 CD4555 1-04
Intel 2102-8 (New version of 2102-2. 16 pin IC. TTL compatible. Single + 5V supply CD4022 1-11  CDA4047 1-04  CO4077 0-680  CD4556  1-04 SOLDERCON
650nsec., 1024 x 1 bit Static NMOS RAM . £3-61 CD4023 0-24 CD4048 0.64 CD4078 0-24 MC14528 1.22 PINS
Intel 2112A-4 650nsec. 256 x 4 bit Static NMOS RAM £4-76 CD4024  0-89 CO4048  0-B4 CD4081 0:24  MC14553 468 100 0-50
Intersil IMBS08C CMOS 1024 x 1 bit Static AAM £8-05 CD4025 024  CD&0S0 0-64  CD4082  0-24  IME508  8.05 | 1.000 4-00
CD4026  1:96  CD4051  1-07  CD4085  0-82
0-84 CD40s2 1-07

Add 8% VAT + 25p P. & P. on all orders. Phone orders ~ C0*0%7 O P.0. BOX 758 —

see 'Fast service’ for details. Export orders welcoms, RCLAYCARI
SI N T E L but you must contact us first for special order form and S I N T E L OXRORD o @ ik e 2 0

postage rates. OFFICIAL ORDERS WELCOME. orq0sesiionss . .

42 % 42mm meters ImA, 500mA,
£2:76, 16pP. & P.
DORAM KITS CONTAIN

Reif, 60X 45Smm meters SOuA, 100uA, EVERYTHING DOWN TO
i | 5001A and | mA VU meter, £3-70, THE LAST NUT!
— lip P. & P.

\
Edgewise meters 90mm X 34mm,

500.1:A, and ImA, £3:40. iép

P. &P.
44in x 3iin METER. 301A,
SOuA or 100uA, £4:29. 16p P. & P.
MULTI-
TAPE METER
CEmtry
RECORDER - Model ITI-2
LEVEL 20,000 ohm/
METER . volt, £8.87.
26p P. & P.

S00uA, 80p. 10p P. & P.

CARDIOID

Especially designed for general purpose use with guitars, PA

DYNAMIC @--\? B ?]ystems eté: This amp will provide 50 Watts RMS into 8 ohms with
25 armonic distortion level as low as O 15% . Robust case and load
MICROPHONE 4 “*@-‘-.& , fault protection contribute to the rugged design, which incorporates
Model UD-130 Fre- an 1C mixer/pre-amp (giving 2 separate inputs) and a thermally
. 3 WATT STEREO (14 + 1) compensated power amplifier Overall freq. response (—3dB)is
qu;?)CY response  50- PER CHANNEL '1_5Hz to 100KHz with sensitivity 30mV for full output and 52dB
15,000¢/s. Impedance sig. to noise ratio
Dual 50K and 600 ohms, ABLIBIER £29.95 + H VAT (Order 997-011)
£7-50. 26pP. & P. £4-:30, 16pP. & P.

Overseas prders—add 15% for P. & P. All items offered for sale
subject to the terms of business as appears in Doram's Edition
3 catalogue, price 60p. The Doram Kit brochure is also
available, price 25p. Combined price only 70p, which also

All above prices include V.A.T. LARGE S.A.E. for New List.
Special prices for quantity quoted on request.

entitles you to 2 x 25p vouchers, each one usable on any
M . DZ' U BAS order placed to the value of £5 or more (ex. VAT).
158 Bradshawgate « Bolton « Lancs. BL2 IBA DORAM ELECTRONICS LTD. P O BOX TR8 LEEDS LS12 2UF

An Electrocomponents Group Company
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TRANSISTOR UNIVERSAL AMPLIFICATION Co. Ltd.
® STEREO DISCO MIXER

With touch sensitive switching and auto fade
INPUTS: Four 1dentical stereo inputs with any eqL 1. Two magnetic and
two flat supplied as standard. High quality silder control on each channel. Volume,

trebls and bass controls for each pair of sliders. Sensitivity mag . 3mV (R.LA.A. comp ).
Flat 50MV at 1kHz. Bass controis = 18dB at 60Hz. Treble controls + 18dB at 15kHz

QUTPUT: Up to 3 volts (+ 12dB) available. Attenuated output tor TUAC Power Modules
Rotary master and balance controls. Band width 15Hz-25kHz = 1dB.

P.F.L.: Output 250mV into 8 ohms Rotary volume control. Monitoring facility for all 4
n:%::m_m Selection via touch sensitive illuminated switches. Switched visual cue
indicator.

Two illuminated deck on/off switches. Mains iltuminated on/off
inated on/oft switch. Mains powered with integral screen and
back cover. Complete with tull instructions.

Size. 25in long x 6in high x 3in deep MA A m

PRE AMPLIFIERS

Designed for use with TUAC power amplifier modules. Extensive
research has gone into various wide range tone control circuits
produces superb sound guality. Thousands aiready in use in professional
amplification systems. . .

VAO8 Vol. Treb. Mid. and Bass controls. Hl. IMP. FET. I/P suitable Mid.
Guitar. Radio, Crystal/Ceramic P.U. Sensitivity 4mV. Treble +35dB at
16kHz. Mid +20 - 15dB at 1kHz. Bass +20 - 10dB at 40Hz. Mm . mc

VA0S Vol. Treb. and Bass controls. Sensitivity 8mV. Treb. + 28 —15dB at
12kHz. Bass +18dB and 40Hz. MN . MO

SVA08 STEREO PRE AMP Vol Treb. Mid and Bass controls. I/P
suitable, Guitar, Radio, Crystal/Ceramic P.U. Sensitivity 4MV. Treble
+35dB at 16kHz. Mid +20 —-15dB at 4kHz. Bass +20 —10dB at
40Hz. Plus Full Balance Control. Fully I/C operation supply voltage

+15VDC. M,_m.oo

PHONE 01-672 3137/672 9080

AMPLIFIER MODULES

TL30 o.c coupLeD 5 x 5 x 1zin.
@ 30 watt R.M.S. continuous sine wave output

@ 8 transistors 4 diodes .
.._-_lma 5 x5 x 3in M»—N mc

@ 60 watt R.M.S. continuous sine wave output
® 2 R.C.A 110 watt 15 amp transistors N.—Q . Nm

.._-—IAOO 5x 5 x 3in

@ 100 watt R.M.S. continuous sine wave output
® 2 R.C.A. 150 watt 15 amp transistors M.—Q Nm

TP125 7 x 64 x 3in £23-25

@® 125 watt R.M.S. continuous sine wave output
@® 4 R.C.A 150 watt 15 amp output transistors

Specification on power modules: ® Rugged layer wound
driver transformer (except TL30) ® Short—Open—and
Thermal overload protection @ Only 6 connections.

All output power ratings =0-5dB. Output impedance
8-15 ohms; THD at full power 2% typically 1%, Input
sensitivity 60mV into 10kN; Frequency response 20Hz-
20kHz =2dB. Hum and noise better than - 70dB

l\
—L ] P M .

MANUFACTURERS OF -

ELECTRONIC AND AMPLIFICATION EQUIPMENT

THE PIEZO SUPER HORN
has all the features! ONLY £10:95

® NEEDS NO CROSS-OVER NETWORK @ FREQUENCY RESPONSE
4.000-30,000Hz ~3dB @ PATENTED MOMENTUM DRIVE PRINCIPLE
® NO VOICE COILS OR MAGNETS @ HIGH INTERNAL IMPEDANCE @
ADAPTS TO ANY SYSTEM @ HIGH ACCOUSTIC OUTPUT @ MANY CAN
BE CONNECTED IN SERIES TO FORM AN ARRAY—INCREASED OUTPUT
@® POWER HANDLING CAPACITY 25 volts RMS—see chart

POWER HANDLING GUIDE
§mc<mﬂmﬂ$ Capacity
2 ohms 312 watts
4 ohms 156 watts
8 ohms 78 watts
16 ohms 39 watts

ALL PRICES INCLUDE V.A.T.
POSTAGE AND PACKING
Send large stamped addressed envelope with all
enquiries for fully illustrated 12 page catalogue. Trade
and Export Enquiries 01-672 9080

© POWER SUPPLIES

Vacuum varnish impregnated. Transformers with supply board
incorporating pre-amp supply:

PS250 for supplying 2 TP125s £28-00
PS200 for supply to TL100 £26-75
PS60/60 for supplying 2 TL60s £25-50
PS125 +45 voits for TP125 ~ £16-75
PS100 + 43 voits for TL100 £15-50
PS60 + 38 voits for TL60 £14-50
PS30 +25 volits for TL30 £9-75
PSU 2 for supplying disco mixer £6-50

STOCKISTS—CALLERS ONLY

Geo Mathews, 8587 Hurst Street. Birmingham (Tel. 021-622 1941)

Arthur S Ltd., 28 Gardner Street (Tel. Brighton 65806)

Bristol Disco Centre, 25 The Promenade, Gloucester Road (Tel
Bristol 41666).

Soccodi, 9 The Friars (Tel. Canterbury 60348).

Cookles Disco Centre, 132 West Street (Tel. Crewe 4739)

H.B. Etectronics, 54 Montagu Street (Tel. Kettering 83922)

Leighton Electronics Centre. 59 North Street (Tel. Leighton
Buzzard 2316).

Garland Bros. Lid., Deptford Broadway, London 01-692 4412,

Damon Etectronics, 99 Carrington Street (Tel Nottingham 53880).

r...ro: Disco Centre, 88 Wellington Street. Luton {Tel. Luton
411733).

Mitchell Electronics, 7 Quesn Street {Tel. Salisbury 23689)

Session Music,

Mon-Sat. 9:30 a.m.—5-30 p.m. Half Day Wed. 9-30 a.m-—1 p.m.

THE TUAC RANGE includes . . .

MONO DISCO MIXER with auto fade
® 4 Channel Sound to Light Sequence Chaser
® 3 Channel Light Modulator
@® Auxiliary Sequence Dimmer

FRONT PANELS for above LIGHTING UNITS

£39-75
4LSM1 £18.75
S1LMB £18-00
38DM1  £13-00

{complete with switches, 4LSM1  £5-50
neons and knobs) S1LMB  £6-50

. S1LMB/3SDM1  £7-50
FUZZ LIGHTS. Red. Green. Blue and Amber £21-50

TUAC AMPLIFICATION

Loling 125 watt with sustain ... .......£95-00
Loline Slave 125 watt L ......£80-00
Loline 60 watt with sustain s £75-00
Combo Twin 60 reverb .£150-00
Combo 30 ...... ...£80-00

TO ORDER BY POST
Make chegques/P.O.s payable to TUAC LTD. (PE 17) or
quote Access/Barclaycard No. and post to TUAC LTD.
(PE17) 118 Charlmont Road, London SW17 9AB. We
accept phone orders from Access/Barclaycard Holders.
Phone 01-672 9080

SUPPLIERS TO H.M. GOVT. DEPTS. MANUFACTURED AND ASSEMBLED IN GT. BRITAIN FULLY TESTED AND GUARANTEED.
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d Bappy New
Bear to all
our Customers

VARIABLE STABILISED POWER SUPPL
mains input, 0-24V output, stabilised and cunon!
limiting at 500mA + 32V at 50mA Brand new by
British manufacturer. Size approx. 7} x 2§ x 4in
complete with external 5k 3-turn pot for voltage
conlrol, Connection data supplied. £7.

50uA (25-0-25uA) EDGEWISE METERS, modern
type by Sangamo Wastern, display area ; x 13in
with 2 mounting tugs. (Can be zeroed laft orright
hand.) £1:50 each, while stocks last

MAINS ISOLATION TRANSFORMERS. Tapped

mains input, 240V at 3A + 12V at 500mA output
New, boxed. made by Gardners, £12.

B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

SOLDER SUCKERS. (Plunger Typas). Standerd
Model, £4-50. Skirted Model, £4-95. Spare
Nozzles, 80p each

Good Quality Pressure Guages, 24 d1a tlange
mounting. 2 models avail. (60 tbisq. in, 0-100
ib/sq. in. state which. £1-28 each.

2N3055 type Transistors, O.K.. but unmarked,
51or £1.

PROGRAMMERS (magnetic devices). Conlain
9 microswitches (sultable for mains

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

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

TO3 transistor insulator sets. 10 for 50p.

with § rotaling cams. all individually adjustable.
deal for swilching disco lights, displays, etc
or industriat machine programming.
slow motlon motor to drive cams, nol suppiled)
9 switch version £1-50

{Nead

HEAVY DUTY HEATSINK BLOCKS, undrilled.
base area 2jin x 2in, with 6 fins. totai height
24in 50p sach

ALU-SOL ALUMINIUM SOLDER (made by Mult-
core). Solders aluminlum to itself or copper.
brass, steel. nickel or tinplate. 16 s.w.g, with
multicore flux, wilh instructions. Approx. 1 metre
coll 30p pack. Large reel £2-78.

VARICAP TUNERS, Mallard Type ELC 1043/45,
brand new £4-40.

SPERRY 7-SEGMENT P.G.D. DISPLAYS, dlgllv

height 0-3in red. with decimal points, 150V to
200V (nominal 180V) operation. These. are
high-valt industrial type and therefore brighter
than normal displays. All brand new, AT THE
BARGAIN PRICE OF 50p PER DIGIT. TYPE 332
(two digits In one mount) E1 each, (Sorry. no
single digit avadable.) Data Supplied

BSX20 (VHF Osc/Mult). 3 for 50p.
BC 108 (metal can), 4 for 50p.
PBC 108 {plaslic BC108), 5 for $0p.
BFY51 Tranasistors, 4 for 80p.
BCY72 Transistors. 4 for 50p.

PNP audio lype TOS Transistors, 12 tor 25p.
BF152 (UHF amp/mixer), 3 for $0p.
2N3819 Fet., 3 for 60p.

BC148 NPN sliicon, 4 for S0p.
BC158 PNP silicon 4 tor 50p.
BAY31 Signal Diodes. 10 for 35p.
BA121 Varicap Diodes, 4 for 50p.
1N914 diodes, 10 for 25p.

110V NEONS, SCREW-IN-TYPE, 4 for 50p.
SLOW MOTION MOTORS (suitable for pro
grammers, displays, etc.) 230-240V a.c. input,
rotation. 1 rev. every two to three minutes
£1-25 each

MINIATURE PLIERS ngh quamy ‘Crescent’’,
made In USA, £4-35 + VAT

SIDE CUTTERS. high quality. ts 70 + VAT 30p.
MIXED COMPONENT PACKS, resis-

SMALL MAINS SUPPRESSORS (small chokes,
ideal for radio. HI-Fl inputs. etc.) approx. §in x
tin. 3 for Sop,

PERSPEX TUNER PANELS (for FM Band 2
tuners) marked 88-108 MHz and Channals 0-70,
clear numbers, rest blacked out, smart modern
appearance. size approx. Btn x 1}in, 2 for 35p.
Lead suppressors (10kohm) for mobile plug
leads, 4 for 50p.

tors, capacitors. switches, pots, etc. All new
(random sampie bag revealed approx. 700
items), £2 per pack. while stocks last.

4 MMz CRISTAL PACKS (10 assorted cristals
between 4 MHz and 5 MHz). Our selection only
£1 per pack

HEAVY DUTY RELAYS, 24V dc.

I.C.'s. some coded.
mixed. 20 for 25p.

14 DIL type, untesteq,

Moblle Converters, 24V DC input 13-8V at
approx 3-4A DC oulput, tully statiised. £3-50
each (ideal for running 12V car radio from 24V
torry battery)

We now stock Splralux Tools for the electronic
enthuslast. Screwdrivers, Nut Spanners, BA and
Metric sizes. pop rivet guns, etc. S A.E. for list

Miniature earphones with min. jack plug. 2 for
50p + 124Y, VAT

LF. Cans, tin square, suitable for rewind. &
for 30p + 124% VAT.

TWIN I.E. CANS, approx. 1in x in x 1in high
around 3-5-5MHz. 2 separate transformars in
1can, Internally screened. 5 for 50p + 124% VAT

Dubtier Elactrolytics, SOuF. 450V, 2 for S0p.
Dubilier Etectrolytics, 100uF, 275V, 2 for 50p.
Plessey Electrolylics. 470uF, 83V, 3 for 50p.
TCC Electrolytics. 1000uF, 30V, 3 for 80p.
Plessey Electralytics, 1000uF. 180V. 40p each
(3 for £1).

Dubitier Electrolytics. 5000uF, 35V, 50p sach
Dubilier Electrotytics, 5000uF. 50V, 80p sach
ITT Electralytica, 6800uF, 25V, high grade. screw
terminais, with mounting clips. 50p each
Plessey Eisclrolyﬁcl 10,000uF at 63V, 7Sp sach

(wiit work on 18V) 3 heavy duty make contac!s
{around 10A rating) + 4 change over contacts
+ 1 break contact New. complste wum

Plessey C s o—o 4uF at 12-5kV
DC. Screw (armlnals £1-50 o
PLEASE ADD 124% VAT TO ALL cAPACITORS

mounting bracket (ideal for
Linears.) Many uses for this high qu.my
unit. £1-50 each

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARQAIN PRICES, S.A.E. FOR L1ST.

TY PLUGS AND SOCKETS

TV Plugs (metal type). 5 for 50p.

TV Sockets (metal type), 4 for S0p.

TV Line Connectors (back -lo-back sockats), 4
tor 50p. Please 8dd 124% VAT,

PLUGS AND SOCKETS

N-Type Plugs 50 ohm. 80p each. 3 for £1-50.
N-Type Sockets (4-hole chassis rnounnng), 50
ohms (a small coax ledd type). 50p eac

PL259 Plugs (PTFE), brand new. plcked with
reducers, 85p or 5 for £3.

50239 Sockets {PTFE), brand new [4-hole fixing
type). 50p each or 5 for £2-25.

25-way ISEP Plugs and Sockets, 40p se! (1 plug
+ 1skt).

Plugs and sockets sold separately at 25p each.
Bulgin Round Free Skis. 3 pin, for mains input
on test equlpmenl elc., 25p each

WELLER SOLDERING JRONS

EXPERT. Suill-in-spotiight ittuminates work
Pistol grip with fingertip trigger. High efficiency
copper soldering tip

EXPERT SOLDER GUN. £8-80 + VAT (84p)
EXPERT SOLDER GUN KIT (spare bits case.
enrv) £9:80 + VAT (78p)

E BITS, PAIR, 30p + VAT (2p)
MARKSMAN SOLDEAING IRONS

SP15D 15W £3 + VAT (24p)

SP25D 25W 13 + VAT (24p)

SP25DK 25W + bits, etc. kit £3-85 + VAT (31p)
SPAOD 40W £3-44 + VAT (28p)

BENCH STAND with spring for Marksman Irons,
£2:22 - VAT (18p)

SPARE BITS

MTB for 15W, 46p + VAT (4p).

MT4 for 25W. 38p « VAT (3p)

MT10 for 40W. 42p + VAT (3p)

TCP1 TEMPERATURE CONTROLLED IRON.
Temperature controlted tron & PSU, £20 + VAT
(€£1-80)

SPARE TIPS

Type CC single flat, Type K double tiat fine tip.
Type P. very fine tip, £1 each + VAT (8p).
MOSY SPARES AVAILABLE

MULTICORE SOLDER

Size 5 Savbit 18 6.w.g. in alloy dispenser. 32p
+ VAT (3p).

Size C1SAV18 Savblt 185 w.g., 58p « VAT (4p).
Size 12 SAVBIT 18s.w.0. on plastic reel £1-80
+ VAT (15p)

Terms of Business: CASH WITH ORDER. MINIMUM ORDER f1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30-12.00, 1.30-5.00.

The MINISONIC 2

probably represents the best value for money in electronic music today. Kits are
available for compiete Instruments or individual sections, or for the conversion
of Mk. 1 Minisonics to Mk. 2 specification. {(Conversion detalls apply to Eaton
Audto P.C.B.s, but may be adapted to suit others.)
In order to ensure that the of the
performance, & cabinetkitts Incorporating a fully Hnlehodbluck
enamelied, sitk-screened front panel, with matching back and base, and soiid
Afrormosla end-cheeks. This kit also Includes all switches, knobs, sockets,
screws and panel | 8. y and contact assemblles are
atso In stock.

instrument

Kbd. Controi MS2/3 £9-54 Output Amps. MS2/11 £7-52
V.C.O. (single) MS2/4 £18-66 Inverter MS2/12 £0-90
Env. Shaper + V.C.A. MS2/5 £7-57 Power Supply MS§2/13 £9-80
H.F. Osc. + Det. MS2/6 £2-13 Conversion Kits:

Hold isolator MS2/7 £3-56 V.C.0. (single) MS2/15C £12-15
V.C. Filter MS2/8 €8-29 Anciliary Functions MS2/14C E12 &4
Ring Modulator MS2/8 £4-13 Main P.C.B. EA0014

Noise Gen. MS2 10 £2-80 P.S.U. P.C B. EACO15 22 05
COMPONENTS

741 £0-27  MFC 40008 £0-70
LM318 £2:86  CA 3046 £0-60
FET-MOPA €£3.63  MD 8OO £1-56
2ZN 424E £0-70 2N 5459 £0-54
MC 1306P £0-53

LAST FEW TO CLEAR

Minimix-6 4 in 1 composite P.C.B. £1-00
Minimix-6 screened, black front panel £2:00
+ Stereo Jack Plugs (chromed brass) £0-35
+ Stereo Jack Socket £0-20
Pair—Plug and Socket as above £0-55

We also stock E24 Series Resistors in metal oxide and carbon film, all types of
capacitors, pots, hardware, etc., all available off the shelf at very reasonable
prices. Please send S.A.E. with "Wants' ' list, and solve your supply problems.

EATON AUDIO

TEAMS: MAIL ORDER ONLY. C.W.0. MINIMUM
ORDER £1. VAT Please add 12¢% to value of
order inc. P. & P. unless otherwise stated.
Cheques or P.O.s payable to Eaton Audio
Orders over £5 tree of P. & P., otherwise please

DEPT PE, P.O. BOX 3
ST. NEOTS, CAMBS
PE19 3JB

add 10p in the £1.

J

Darkroom
EXDOSIIIP

DORAM KiTS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

meter

-y L

This simple kit compares the light intensity from different negatives
to help produce consistent results when enlarging photographs
Avoids the need to produce a test strip for each photograph-
alter the enlarger apperture to give the same meter reading
Supplied complete with battery and case

£4.75 + H VAT (Order code 991-833)

just

DORAM ELECTRONICS LTD

An Electrocomponents Group Cempany

Overseas orders—add 15% for P. & P. All items offered for sale
subject to the terms of business as appears in Doram’s Edition
3 catalogue, price 60p. The Doram Kit brochure is also
available, price 25p. Combined price only 70p. which aiso
entitles you to 2 x 25p vouchers, each one usable on any
order placed to the value of £5 or more (ex. VAT).

P.O BOXTR8BLEEDS LS12 2UF
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Any mix:- Discount 10% for 25+, 25% for 100~, 33}% for 1,000 -

<c ¥ | © us
o s, | 4 CMOS!

CMOS WITH DISCOUNTS!

4000 0-2 4037 108 4075 024 14175 1.4 W58 1.2 'E' LED OISPLAYS
W01 920 W38 120 W76 171 16194 117 14529 172 DLTOE -3 Top
w2 020 403 308 W77 85 14410 570 14530 0.95 DL.707E 03" T0p
4008 131 4040 118 76 024 14411 984 14531 174 DLTBE2x 05 €8
4007 0-20 4041 093 4081 024 14412 17.07 14532 13 DL.727E 2% 05 €180
4008 1-07 4042 0-03 4082 924 14435 7-38 14534 815 DL-750E 06 €150
4009 980 4043 192 4085  O-B0 14419 2.07 4536 400 DLT4TE 06 €150
4010 0-60 4044 104 4085 0.0 14422 4-98 HSY7 1307

01 920 4045 9.5 4089 1-74 14435 7.93 14539 1-24 REO LEDS

W12 420 4046 1.8 093 0.8 14440 11-58 M54l 162 01 2
013 080 447 1N 4054 298 1450 207 M5 182 02 e
4014 112 4048 DK 4085 116 14451 2.87 4549 410

15 117 4049 080 4098 198 1440 631 14562 10.50 CLOCK CHIPS

016 000 W50 B8 407 413 U1 g0 MSS3 4. ATSTIZA e
WU 112 W51 1M 098 12 sy 1% wsse  1er MK 5025 R
018 112 W82 1M 2-03 14503 .75 14555 1-01

4019 080 4053 184 40101 1T 14505 4-30 MS56 101 ?o%mzacon PiNs “p
4020 124 4054 112 40102 2-18 14506 9-857 14557 485 o0, £4-00
4021 112 4055 14 40103 216 14507 0-80 14558 128 ,ohp 07s
4022 187 4056 146 40104 2.2 14508 /3.04 14558 410

4023 920 4057 2-8Y 40107 088 14510 1.51 14560 217 DIL SOCKETS 814/36 PIN 15p
4020 §:87 4058 8-20 40108 .18 14511 9.74 14561 0-70

4025 €20 4060 124 40109 2-21 14512 9-03 14562 5-58 RED ACRYLIC FILTER

402 1.2 4081 2588 40181 430 14504 3.47 4566 1-87 For LED. displays

4027 0-60 4062 1010 40182 1-7) 14515 3-47 14568 315 157 x 92 x Imm 70p
4028 100 4083 122 4014 278 4518 1.51 MsE9 372

W2 1.7 4088 0.00 40257 2.2 14517 402 14572 0-27 PUSM SWITCMES

4030 080 4067 413 4700 1-75 14518 139 14580 0-35 Type SW 15p
4031 2.48 4060 024 7083 4.2 14519 0.57 14581 4 R0

4032 119 4063 024 ju10 146 M50 138 14582 1M OP-AWPS

4033 1-55 4070  0-65 14161 1-10 14521 2.77 14583 84 CA 3130 (COSMOS) €1.00
034 21 K71 0 14162 1410 14522 298 14584 Tip CA 3140 (BIMOS) p
4035 171 472 024 14163 198 14526 2-98 14585 130 741 Minidip Bp
4036 309 4073 024 14174 108 14527 T8 555 Tumer 4

Announcement

Electronic
Construction
Kits for 1976/77

Terms: C.W.O. Add VAT to all pricesa at 8%. Post, stc. U.K. 25p (+ 2p = 27p) per
order. All ordera processed same day. Official Govt.. ‘Varsity, Poly.. etc. orders
(written or telephoned) welcome.

GREENBANK ELECTRONICS (Dept. E1P)

94 New Chester Road, New Ferry, Wirral, Merseyside, L62 5AG. Engla
Tel: 051-645 3391

» »”
e Hanta
CAPACITIVE DISCHARGE ELECTRONIC
IGNITION UNIT

THE NEW, HIGHER RELIABILITY VERSION OF TME P.E.
“SCORPIO MK II'" IS NOW AVAILABLE IN KIT FORM!I Qur
thousands of satisfied customers report:

More miles per gallon (customers reporis give 10%-25% saving
—letters available)

An increase in overall performance—your 4 cylinder car feels like
a 6 cylinder

No more cold morning splutters—saves you even more petrol
through much less use of choke.

The price? A snip at only £16.50, fully inclusive of all parts,
instructions, postage/packing and V.A.T. (ready built unit
A available—£19-85 fully inclusive)
]

parts to high specitication. first quatity and brand new

Construct this invaluable accessory, following our easy step by step
instructions (also available separately, price 30p post paid). Send
tor our free interesting six page brochure—''Electronic Ignition—
How it Works'' (S.A.E. Please) to:

ELECTRO SPARES

Dept. P.E., 187a Sheffieid Road, Chesterfield, Derbyshire
S$41 7JQ. Telephone: Chesterfield (0246) 36638

Practical Electronics  January 1977
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Mixer-

Pre-amplifier

3 watt audio amplitier

Power amplifier

40 watt AF power amplifier

2 watt IC universal amplifier

Automatic light control

Photo-cell amplifier

Triac a.c. regulator up to 430W

Triac a.c, regulator up to 2200W

All-round a.c./d.c. regulator

Intervai and flasher unit

Electronic Roulette

Light show

Low-cost light/heat control

Monolite

Superlite

Strobolite

Quadrolite

Main circuit unit

Hi-fl pre-ampl

Hi-ti pre-ampl T

Guitar tremolo

Diode medlum wave receiver

FM transmitter/signal testing generator

Amateur band 2 metre VHF 144MHz converter

FM tuner

FM tuner module

Stereo decoder

Mini FM receiver

VHF/UHF aerial amplifier

Aerial amplifier AM-FM

4d-stereo

Stereo VU module

S-meter module/amplifier

Multivibrator/signal generator

Dial module (meter not included)

VU module (meter not included)

Balance module {meter not included)

Tuning module {meter not Included)

Semi-conductor tester for diodes/transistors

Power pack (transformer not included)

Voltage converter

Voltage stablliser

Power pack °

Power pack

Power supply (transtormer not Included)

Power supply

Power supply (transformer not included)
Please enclose 25p for P. & P. with order.

All prices include VAT

Send for free Catalogue to:

JOSTYKIT (UK) LTD., Mail Order Division
P.0. Box 68, Middlesborough, Cleveland TS15DG

-
BNV WNW WBRANN

-
~

ADDRESS




AMBIT international (dept 85)

The Dynamic Twosome: Signalmaster/Audiomaster
After long and thorough deliberation, we are proud to
announce a new unit from Larsholt - the Audiomaster.
As ever, the instructions are designed to lead the unwary-
and the inexperienced- through point-to-point steps that
culminate in a professionally styled and finished amplifier
to complement the Signalmaster FM tuner. Price £79.00
Power: 25+25W RMS

] THD: Less than 0.3%
Dynamic range: an
exceptional 80dB

[ (Signalmaster shown on top
of the Audiomaster)

The Signalmaster Mk.8 is equally simple to assemble, and
results reflect the superb Scandinavian styling and careful
electronic engineering. £85.00.

International Mk.2:
A choice of tuners
for the more exper-
inced constructors.

A chassis, cabinet and front panel designed to be used with
a variety of electronics inside. The standard set, with the
Larsholt 7253 varicap FM tunerset, plus all necessary parts
to complete costs £65.00. Alternative modules for the signal
processing stages are available for the more advanced F.M.
radio enthusiast/constructor. (EF5800/7030/91196)

EF5800

From left to right, the EF5800 6 circuit varicap FM tunerhead. Two
MOS RF stages, both with AGC control, and an ultra stable oscillator.
Next the 7030 Linear Phase 10.7MHz IF. Distortion 0.08%, muting ,
AGC, meter, auto stereo switch outputs. Finally the new 91196 mpx
decoder and combined birdy filter. Mono THD 0.05%, stereo sep.
55dB at 1kHz, 42dB at 10kHz - the best decoder module yet.
EF5800.....£14.50 7030.....£10.95 91196.....£12.99 (Built).
Overall performance of the three modules when correctly assembled:-
30dB S/N at 0.85uV input. 60dB at 5uV. THD 0.09%. AFC holds
THD below 0.2% over 400kHz if required. AGC effective over a
90dB range. Image rejection -90dB. Noise floor -73dB.

Components: Coils, ICs Filters, etc.

Radio I1Cs: (and modules) Colls and filters:-
CA3089E/HA1137W FM 1.94 M IFTs TOKO

CA3090AQ mpx 3.75 YRCS/YHCS types(lomm)o 30
MC1310/KB4400 mpx 2.20 7MCS types (7mm)

HA1196 mpx FM IFTs:

an
Y
o

HA1197 AM radio 1.40 KACS/KALS types(lOmm)o 33
TBA120AS FM IF 1.00 94A tynes (10m
BAB651 AM radio 1.81
uA720/CA3123E AM rad 1.40 CFT tynes ceramlc (455} 0.55
LM380ON 2W Audio 1.00 CFU type ceramic (470) 0.60
TBAB10AS 7W Audio 1.09 SFD470 types (470) 0.75
TCA940 10W Audio 1.80 FM fiiters:-
TDA2020 20W Audio 2.99 CFS/SFE ceramic (10.7) 0.50
LM381N stereo preamp 1.81 SFEBMA (TV sound) 0.80
LM3900 Quad 0.68 3132 linear phase 2.25
78M12-20-24 volt reg ea:1.20* MPX 19 &38kHz notch
NESS50A variable reg 0.80" BLR3107 (4k7 imp 1.75
TAAS5508 varicap reg 32v0.50* BLR2007 3k3 imp 1.75
NESGO/ZB PLL IC ea:2,50 23 or 36mH chokes 0.33
NE561 PLL IC 3.50 Tunerheads (& tunersets)
NESGSA/567V PLL ea:2.50 EF5600 5 gang varicap 12.80
810k kit for TBA810 amp2.75 EC3302 3 gang varicap 5.50

2020k kit for 2020 amp 9.35 8319 (Larsholt) 12.00
92310 kit for mpx decoder5.35 7252 tunerset complete 26.00
7020 kit for 3089 FM IF  6.65 7253 stereo tunerset 26.00
971197 kit for varicap AM Standard transistors also kept in
radio tuner 9.65 stock - see lists for further detail
7700 built TV sound tuner27.00 and price information.

Terms: Vat extra, 12.5% unless marked *, which is 8%, all
complete tuners require £3.00 for packing and carriage. The

standard P&P rate remains at 22p per order. Catalogue 40p.
Phone (0277) 216029 (After 3pm please). SAE for free price llsts.

TWIN BANK 6 617

(less lamps) LENGTH
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TRANSISTOR

[ESTER

CUT-OUTTHE 4
GUESSWORK! o

The Doram Transistor Tester
measures hFE and leakage for PNP

or NPN transistors; Silicon or
Germanium. TOS5 socket, TO18 socket,
flying leads and battery check facility inc

COMPLETE WITH CASE AND BATTERY

DORAMKITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

0-%

(Order code 991-990)

Write to: 37a High Street

Brentwood, Essex : CM14 4RH

Overseas orders—add 15% for P. & P. All items offered for sale

subject to the terms of business as appears in Doram's Edition

3 catalogue, price 60p. The Doram Kit brochure is also

available. price 25p. Combined price only 70p, which also

entities you to 2 x 25p vouchers, each one usable on any

order placed to the value of £5 or more (ex. VAT)
DORAMELECTRONICSLTD P O BOX TRBLEEDS LS12 2UF

An Electrocomponents Group Company
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FROM

For details of this and the many other exciting

instruments in the Chinagtia range. including multi-
meters. component measuring. automotive and
electronic instruments, please write or telephone.

THE BIGGEST RANGE OF GOOD QUALITY MULTIMETERS

HINAGLIA ...

DOLOMITI

20k(}/V a.c. and d.c.

A NEW HIGH SENSITIVITY MULTIMETER
WITH ALL THE FEATURES YOU WILL EVER NEED

Accuracy: d.c ranges. =2-0%, a ¢. and () ranges +2 5%

39 ranges: d c. V. 0-150mv. 500mV, 1-5V 5V, 15V, 50V. 150V. 500V, 1-5kV
d.c. 1, 0-50uA, 500uA. 5mA. 50mA, 500mA. 5A. a.c V, 5V. 15V, 50V,
150V. 500V. 1-5kV: a.c 1, 5mA, 50mA, 500mA, 5A; dB 10 to
-65 in 6 ranges, N1 0-0-5kN., 5kN, 50kN, 500k, 5MQO, 50MN
pF50kpF, 500kpF

Automatic overload protection and high current range fusing

Scale mirror and fine pointer for accuracy of reading. Single knob main range
switching and all panetl controls. C.E.| Class 1 movement with sprung jewel
bearings Extended 92mm scale length for extra clarity. Compact ABS case
125 x 131 x 37mm. Weight 650g with batteries. Suppiied complete with carrying
case. fused leads, hand-book and full 12-month guarantee. Optional 30kV d.c
probe available.

Meter £40-50 incl. VAT (€1 P. & P.)
30kV Probe £12-85 incl. VAT

A@@ Imgtﬁumemts Ltd.

19 MULBERRY WALK - LONDON SW3 6DZ  TEL 01-352 1897

SHIPMENT MADE VIA AIR-POSTAGE PAID m veeor «  JANUARY SPECIALS i incimor  u
3 DAYS FROM RECEIPT OF ORDER T LINEAR cwos LeD's MEMORIES
7403 MDIP -s9 4001 3 MAN 82 1103 -79
L cuos 7473 340T-5V -89 w0 (YELLOW) 169 2102 1-19
7400 £0-10p 7451 £0-13 74153 -8 400A 21 401BA 89 40esA 72 7486 3407-15V -89 ﬂ Ij; DI 10A . 93410 1-19
5 WO01A 11 4020A  1-22  4068A 3 74123 376 29 (RED} 149 17024 590
7401 17453 13 Z-uas 75 e 24153 m 4 1201 R Vso 5 swet 79
7402 11 7454 10 415 n WOA 110 012A % WA n 74161 1458 mDIP  -29 74C00 16 MY108 <10 7489 1-29
7403 1M 7460 11 757 70 WA 21 DA 21 srA B s
7404 13 744 N 74161 95 WO0BA 146 4OMA 72 &34 32 MEMORIES 3 13 %0 11
7305 13 7465 21 74163 90 WOA 47 WISA 1 e7sA 32 101 256 bit static RAM £ -9 7 e 106 %1 113
7406 22 7472 22 74163 1-10 WIA M WA 8 A 12 :;:;A ;::: :g: d;:";:(::‘M 7-: ;z 1a0m |:; : ::
5 1- wnA 22«28 81 082 9 it s - 370 _ '
;:07 3} 7'7: : 7465 125 F OR B wea 3 s e [ 1024 bit static RAM 1-49 “ s w7 1M
08 Z-W 734166 1-15 o 37 0ISA 104 4528A  1n1 4203 1024 bit static PROM 7-90 “ E L n
7404 LL I VA ¥ 74173 95 WA 122 4080A P asesA 171 5260 1024 bit dynamic RAM -98 [ N 38 70 u
7410 10 T4Th 3 74175 95 WISA 122 4042A 111 49014 " 5261 1024 bit dynamic RAM -98 1-25 80 L1 m 51
41016 7480 70 71176 95 R sonen s 4049 48 5262 oA 149 7 omes ez M7
2414 N o g 5 7489 64 bit ROM 1-50 7 g 11
2416 S ;Jgf :‘: ;: :;‘7‘ :3 XL s 40508 82523 256 bit PROM Schotthy 2-50 2 182 1-13 747 L
717 1 718‘; 1456 73181 2-50 7400 24 7ac74 72 73C162 1-05 LD 256 bit RAM bi-polar 1-3 12 oey 7 74 £
4 74181 2- 2476 107 74Crer 208 74187 1024 bit ROM TTL 390 132 49 -3 791 58
40 11t 7490 40 73182 80 74Cot & 74C107 94 74Cied 121 74200 256 bit RAM tri-state 3-90 89 SsA 102 75492 63
732222 7%t 71 a1 1455 74C08 47 T4C1ST 1-8)  74C17) 183 = LED OISPLAYS
AL 22 7392 44 73185 1-30 74C10 41 740154 22V 74C195 190 AUTO CLQCI( KIT Q< —= MAN 1 £115 ME4 R4
7425 2 7493 35 74190 95 74C20 41 740157 108 80C w? “ & digits .375" red led’s - = MAN 2 2-95 MV108 1
7420 23 7494 4% Tae1 95 74082 136 74C160 205 p0C97 94 Operates from 12V DC or AC MAN 3A -15 Mvse 0
790 22 7495 49 74192 90 74C71 9B 7aClet 205 Crystal control fos high accuracy MAN S 1-50 NSL100 0
7430 2 744 55 74183 85 Supplied with case £-23 MANS? 197 NSLIOT 10
74 22 7m0 % saes 95 §10% OFF WITH £1 3 ORDER CD‘:":'::';“'"S:';:';‘""Y o DL10A 208 NS
o 3 ) vins inter operation NSN71L -89
7725 05 60 74 72 l15oc OFF WITH£50 ORDER of timing circuit {without display) NSNTIR -+ ORANGE 12
48 n a7 7419 1-00 when removed tempocarily from power. NSN74R .9 RED 10
e lmm oz 78] THest DIsCOUNTS arrLY 1O TOTAL L FNDISS 49 Clear 12
b T - pplied
7442 S5 4123 55 ~,,“s 170 OF ORDER — SPECIALS INCLUDED components and assembiy instructions ate sheets on request. Add 20p ea. 11
7434 55 74125 50 4200 3-90 T e m is priced below 50p each.
GO L E RS0 CT5002 12 digit, 4 funclion fired SANKAMERI CARD MASTERCHARGE CRARGEX
I 68 "
745 o 7 e decimal — battery operation BARCLAY CARD ACCESS EUROCARD
;::; 7 i:::; 59 Crso08 :‘;::"“ « unction pl £ Satistaction guaranteed. Shipment will be made posiage prepaid within 5 days from
7348 80 '7“_I 00 mm:"" ":Ld d"i:u' receipt of order. Payment may be made with personal check, charge card (indude
7936 12 ‘lel s 28 pin 206 number and exp. date), international money order (include receipt) or bank cheque
| MMS725 8 digit. 4 lunction, made pavabie inUS.§
L DEVICE, Nloating decimal 28 pin 137 . . A
72 AF-IF Strip Detector DIP “"’: MMS736 & digil. 4 tunclion, 9V Add 50p 10 cover shipping and handling it order is bess than 5.
46 AM Radio R Subs; o S ion 1 278 . . i i
1310 M ;.:,.‘: D::::\’m:,, 'o’.':’“ 2-05 MMS7 38 :'d':;? ;"":"‘:?:; ;u’"" The above prices do nol include any taxes leviable by a purchasers country of residence.
149 Balanced Modulator -Demodulator =70 memory and constant
1800 Stereo multiplexer DIP 176 floating decimal, 9V
UIN2208 1 G Bk el o) Dt 84 (e INTERNATIONAL ELECTRONICS UNLIMITED
ULN2209 FM Gain Block 43db (typ) mDIP s 24 pin 178 P.O. BOX 3036 / MONTEREY, CA. 93940 USA
2513 Characier Generator 6418:5 DIP-24  7-24 MMS739 9 digit. 4 function, 9V
3046 Transistor Array DIP- 14 .52 . b > PHONE (408) 659-3171
038 Voll controfied osc e battery operation 22 pin 2.78

Practical Electronics  January 1977




SAXON ENTERTAINMENTS LID

SYSTEM 7000

A COMPLETE SELECTION OF READY
TO USE PROFESSIONAL QUALITY

A FULL RANGE OF PRINTED CIRCUIT
MODULES FOR ALL P.A. & DISCO &

GROUP APPLICATIONS

HAS

IT!

AUDIO & LIGHTING EQUIPMENT

POWER AMPLIFIER MODULES 30—240 WATTS

Fully tested & guaranteed.

Full RMS Sine Wave output.

Distortion typically 0-2%

10 Transistors, 4 Diodes.

Response 30HZ-30KHZ

Fully short & open circuit proof

Sensitivity suits most mixers.

Built-in surge suppression & compensation
Twin D.C. & output fuses.

Top-grade components throughout.

30 Watts rms Ji " 60 Watts rms ‘ 120 Watts rms ‘240W ms
SA308 SA604 SA608 SA1204 SA1208 S A2404
30W rms/ 60W rms/ 60W rms/ 120W rms/ | 120W rms/ 240W rms/
8 ohms 4 ohms 8 ohms 4 ohms 18 ohms 4 ohms
£9-50 £12-50 £13-50 £14-50 £21-00 £25-50

POWER SUPPLIES FOR THE ABOVE MODULES—READY WIRED & FUSED ON
GLASS FIBRE PCB

PM3o1 PM601/4 | PM601/8 | PM1201/4 PM1201/8 PM1202/4 PM1202/8 PM2404/1
For1/2 For /2 | For1/2 | For1 For For 2 For 2 For1
SA308 SA604 | SA608 | SA1204 SA1208 SA1204 | SA1208 | SA2404
£9:90 £12-50 | £12-:50 £12-50 £12-50 £19-50 £19-50 £19-50

DISCO MIXER MODULES Mono or Stereo
(with Auto Fade)

Mixes two decks, tape and mic.
Wide-range bass & treble controls on
mic. & music channels.

Variable autofade (mic. override)
Ample headphone power.

Needs only front panel* knobs and
selector switch.

Push-pull monitor circult.
20HZ-20KHZ—Noise — 77dB
Comprehensive wiring details provided
Perfect for incorporation in your system

Printed circuit module assembied &

tested with ali
mounted.

Mono £1950 Stereo £2950

* Front panel to suit £3-50

components ready

ALL PURPOSE CUSTOM—MIXER MODULES
{(Mono or Stereo)

&f -~ M Using these moduies, mixers may be built to your
~ specification up to 20 Channels, mono or stereo, or a
":g"\ " combination of both. System 7000 custom-mixer

modules have monitoring facilities too!

INPUT MODULES

@ Accept low/high 2 mics, ceramic &
magnetic cartridges, all musical
instruments & line signals

W tow-noise circuitty—high
components

@ Wide-range bass & treble controls
(23dB)

n

MIXING MODULES

B Only one required per mixer track
whether mono or stereo

@ Feeds up to ten power modules

@ Complete with }W monitor amplifier

W Accepts up to 20 input modules

grade

M WIIl match any other make of
20HZ-30KHZ Nois 80dB CLpIliE
. ise —
B Echo soundjreturn etc easlly fitted g'g',‘;’o__",“h}?&,"’"g £9-00

Mono—IM7001M

Stereo—IM7001S £5'50

Power supply for up to 20 modules—PPM18 £8-50

QUADRAFECT

FOUR CHANNEL 4KW SEQUENCER
WITH DIMMERS
A((;:OMPLETE

SHOW!!

THE ONLY MODULAR

SQUND TO LIGHT UNIT WITH:
* Four integral dimmers.
* Two + Two sequencer

RCA 8A Triacs
Sequence 0-5~-20HZ

LA [ ]
£2950 ot EI.C.cIrcultry

Needs only front panel*
* PANEL £2-50

* Automatic audio level

@ Audio trigger 1-240W

W Fuily suppressed

H individual fuses

H Complete with speed
Siider control

THREE CHANNEL 3KW SOUND/LITE—Low Cost—
Superb Value

@ Long-established Saxon design a
W Individual level controls + master

@ RCA 8A Triacs .

B 1 W-240W input

B Individual channel fuses

M Needs only front panel*

£1650 %

* Panel £2-50

SYSTEM 7000

MINOTAUR 100—All Purpose Wide Range Amplifier

;ooogg:

An extremely compact and
versatlle amplifier with
full protection and a clean,
attractlve appearance.
Ideal for all groups,
disco’s & clubs

W Vynide covered case
@ Fuliy short proof

M 100W rms — 1dB

W Standard 8 ohm output

B Twin mixed inputs accept
a wide range of signals

W 30HZ-30KHZ +t2dB

W 23dB bass/treble absolute must where multiple

A fou

input, high

power amplifier
which will deliver up
to 150 watts output. An

mixing & power are required
W Four individually mixed inputs
Il Wide range bass/treble +master

£4950 M Superb value for money
SAXON 150 HEAVY DUTY AMPLIFIER £59-00
SYSTEM 7000

COMPLETE DISCO MIXERS
(with Auto Fade)

85 OOOGGOOOG

G AR L S

The choice of the professional D.J.

Mic. volume, bass, treble, A/fade
epth, tape, L/deck r/deck vols.,
treble, bass, master, headphones
vol., selector, left/right fader.

MONO 18V £37-50 MONO MAINS £43-50

Controls:

*Ready to plug in & use
* Mono or Stereo

B Automatic mic. override

W Mixes two decks, tape & mic

B Facilities as for modular

version opposite

B Mute pgsltions on headphone
selector for ease of monitoring

B Twotone stainless steel panel

W Sockets on front & rear panels

W Left/right deck fader

W May be operated from any
power supply or from mains

Stereo 18V £53-50

Stereo Mains £59-50

SYSTEM 7000 COMPLETE CUSTOM MIXERS

(Mono or Stereo)

MW Simliarto the moduies opposite these mixing moduies

9 = are complete with front panels, sockets, knobs,
° Q monitor swltch etc. Up to 20 channels (mono or
4 stereo) may be Incorporated In one system with any
&t .Oh number of output tracks.

ideal for the ec: ical & qulc

y of a purpose bullt mixer with individual

channel monltoring, and opllonal extrn facllltles—consult our technical dept. to

dlscuss your needs.
M Stalnless steel panels

B Bullt-in monltoring Mono input module £8-50
W WIil feed all amplifiers Stereo Input module £12:00
@ Professlonal appgarance Mono mixing module £8:50
M Accepts all types of signals Stereo mixing module £12-00
W Infinitely adaptable Power supply £8-50
SYSTEM 7000 LIGHTING CONTROL MK Il
: HAS YOUR SOUND TO

LIGHT CONVERTER GOT:

M 4000W Handling

B Integral Individual dimmers

B Automatic audlo level control

B Two + Two sequence facility

OURS HASI — PLUS:

ALL YOUR ELECTRONIC MW Stalnless steel panel ® Bondene case
LIGHTING NEEDS IN ONE H Heavy duty terminati M Matches System 7000
SUPERBLY DESIGNED mixers

UNIT.

£42-50

SAXON SOUND-LITE—AnN old design with improved
appearance

W Scintlliating performance

M Simllar to Mk [l tighting control in appearance
# 3KW power handling

# Indlvidual bass, treble, middle & master controls
W 1-240W input

W Fuily fused & isolated

Complete with heavy
duty terminations

£24-75

EXPORTERS TO 17 COUNTRIES —

ENQUIRIES WELCOMED —

NATIONWIDE DISTRIBUTION BY NORMAN

10
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BRANCHES AT CROYDON & WALLINGFORD

CUSTOMERS INCLUDE BBC, LONDON WEEKEND TV,
SCOTTISH TELEVISION, NATIONAL TYRES,
POST OFFICE, GOVT. DEPTS.

A READY-TO-USE 100W STEREO DISCO WITH
BUILT-IN SOUND/LITE SEQUENCER AND LIGHTS

FOR ONLY £199

THE CENTAUR

{Carr free in U.K.)

W 100W rms stereo output

M Twin heavy duty loudspeaker

B Four channel fully automatic sound-
lite with variable speed sequence

W |.C. pre-amp with tape input & X fade

W Separate mic. & music treble and
bass controls

W Attractive Vynlde cabinets

W Twin BSR decks with autostop &
lift arm

Incredible value
for money—2/3
cost of separate
parts!

| All
ready to plug in

W Loudspeakers have kick-proof grills

W Four colour built-in light display
glves ever changing pattern with or
without music

connecting ieads supplied—

A READY-TO-USE 50W MONO DISCO COMPLETE WITH
TWIN HEAVY DUTY LOUDSPEAKERS FOR ONLY

W 50W rms output

W Twin heavy duty loudspeakers

W Separate mic. input

W Wide range bass & treble controls

B Smart Vynlde cases-—clip together
to form one neat package

W Twin BSR decks with lIft & autostop

£89-90

d ice include s

| | price
leads just plug in & go!

Accessories for complete discos & other systems

W Electret Condenser Mic ECM31 C/W windshield & cllp £12-00
W ECM78—as above but duel impedance with removable lead £13-00

W Crown Stereo Headphones £6-75

W Heavy duty boom mic. stand £12-50

CUSTOM BUILT DISCOS

A full range of custom consoles
are available using System 7000,
from 50W mono to 500W stereo.

Ask for our price list.

LOUDSPEAKER CABINETS
W Heavy duty units.

B Kick proof grills.
M Jointed construction l Black Vynide
M Protective corners finlshed.

W Smart & professional
Slingle Twelve: Empty £14
With 60W unit £33-00
Twin Twelve: Empty £24
With units from £59-00

Folded Horn—Full range P.A. Bin 100W RMS
£120-00

This cabinet s 3-4 times as loud as conventional systems
for a given Input power—thus there is a saving in overail

size & cost.

W Many other cabinets available—ask for details.

EMPTY DISCO CONSOLES
£19 with plain motorboard.

£21 with cutouts.

W Black Vynide finish W Protective corners [l With your choice of cutouts

STROBES & PROJECTORS (We stock the full Pluto

range) Send for details

SUPERSTROBE £19-75
W 2-3 Joules

W 80W Tube for long lite
W Compact 4” x 4" x 4"

PRO-STROBE £32-50
H 8-8 Joules
§ External trigger
W Long Life tube timer
circuit

150 WATT LIQUID
WHEEL
PROJECTOR

M Accepts all accessories
W C/w with wheel & motor
plate
W Sturdy steel construction
Remarkable value—
‘Sold elsewhere at
£39-50. Our price
I8 only:

1-50

Please add 8% VAT to ail orders (12}% for SA308/PM301)
Woe accept Access & Barclaycard—sImply telephone or send

your card number—Do not send your card.

You may pay by cheque, crossed postal orders, cash (reglsterad) or bank draft

To order—or for advice phone (01) 684 6385 or (01) 684
Mall orders to: 327-333 Whitehorse Rd., Croydon, Surrey CRo 2HS

Shop open 9am-5pm Mon.—Sat.

Mail order desk 10am—3pm Mon,-Fri.

Wallingford Branch: Flint House, High St., Wallingford, Oxon

(Callers oniy)
gam-5pm Mon.-Sat.

Telephone (0491) 35529

ROSE ELECTRICAL TO BONA FIDE TRADE CUSTOMERS

GREENWELD

443 Millbrook Road Southampton
SO1 OHX  Tel(O703) 772501

All mail orders and caliers to this address piease—caliers only to 21 Deptford
Broadway. SEB (Tei. 01-692 2009) and 38 Lower Addiscombe Road, Croydon

44 PAGE CATALOGUE
10P + LARGE S.A.E.
Free with orders over £2

DIGITAL I.C.s

7400 12p 7450 15p 7495 7%
7401 14p 7451 14p 7436 85p
7402 14p 7453 14p 74107 37p
7404 17p 7454 14p 74121 Wp
7405 23p 7460 14p 74122 51p
7406 2Wp 7472 p 74123 $4p
7408 14p 7473 29p 74132 Sep
7410 13p 7474 20p  74150173p
TH3 MWp  TATS Slp  T4154144p
7414 82p 7478 29p 74155 73
7420 14p 7483 91p 74157 S6p
7430 1p 7486 40p  74159200p
7432 18p 7430 abp  T4174110p
7437 18p 7491 75p  74179120p
740 18p 7492 S2p  T4180120p
T4AT 84p 7493 S2p  TA%6T120p

OIL Sockets—3 pin 12p; 14 pin 13p;
16 pin 14p. 100+ leas 25%.

LINEAR I.C.s

741 25p; 555 40p; 723 (TOSY) 50p

Plastic Voitage Regulators:

TO126 case 5V 600mA 80p, 12V S00mA
80p

TRANSISTORS

AC127 15p BC183 12p 2N2646 42p
AC128  15p BC184 12p 2N2926G 12p
AC176 16p BC212 14p 2N3053 18p
AC187 © 18p BC213 14p 2N3054 49p

legg gzp ggn 15p 2N3442£1-20
p 72 15p
BC108 10p BD13 38p 3:3;83 }3,‘3
BC1C9 10p BD1%2 400 53704 10p
BC109C 15p BFYS0 150 53705 10p
BCt47  10p BFY51 15p 2N3708 10p
BC148  10p BFY52 150 >N3819 22
BC143  10p TIP41A 80p 2N4059 10p
BC1S7  10p TIP42A 75p 2N4418 10p
BC158 10p TIP2955 96p 2Nsogs  30p
BC159 10p TIP3055 42p 40673  50p
BC161 18p 2N2219 28p
BC182 12p 2N2369 22p

VEROBOARD

Good size offcuts; all packs contain 100
8q. in. (About 8 pieces). All packs £1-20.
Pack A, all 0 tin pitch,
Pack B, all 0-15in pitch,
Pack C. mixed 0-1 and 0-15,
Pack D. all 0-1in plain.

Also available by weight
101bs £30.

17 x 3} x 0-1in sheets £1-90;
0-1in or 0:-15n pins, single or double
sided 35p/100.

DIODES AND LEDs AND SCR's
500V 5A SCR 45p; 400V 2A Trniac 80p;
Diac BR100 25p; 400V 15A Triac £1-50;
ORP12 45p; MRDA50 40p:; Til209 Red
LED 15p; 0-2in LED Red 22p; green,
Yellow or amber 24p
1IN4002 5p; 1N40O4 Bp; 1N4007 9p;
1N4148 4p; BY127 12p; 100V 3A 12p;
400V 3A 15p; OAB1 5p; OA9t Sp

50V 1A bridge 22p; 800V 1A wp,
250V 2}A 40p; 200V 5A T0p; SOOVGAEI
50V 30A rect. + or — stud
Zeners—400mW BZY88. AII
from 3V to 30V 10p

1-3W plastic hom 3V to 200V 20p

RESISTORS

Carbon film 5% W miniature. All vaiues
in E12 series from 10 to 10MN (over
1M 10%) 1}p sach.

Metal Film 5% 1W. All values in E12
sertes from 2701 to 10MN 2§p.

Sub-min presets, vert. or horiz. all
values from 2001 to 4MQ, 7p.

Standard pots, lin or log, 22p.
Wirewound 24W 0-25, 0-33, 0-47 11 8p.
Wirewound 5W all values from 10 to
47K 10p each.

TRANSFORMERS

6-0-6V 100mA 90p; 9-0-9V 100mA 95p;
12-0-12V 50mA 90p; 12-0-12V 100mA
£1; 12-0-12V 1A £2:80; 20V 55mA 90p;
22V 100mA £1; 20V 50mA 85p; 63V
13A £1-95; 6-0-8V 14A £2.30; 12V
150mA 80p; 17V 1A £1-80; 25V 13A
£2-30; 30-0-30V 1A £3-70.

1lb £3-45;

voltagea

REEDS
tin Inserts, Sp;
relay, 3-7-10V, £2-20.

IO/JBp, 100/£3-80. DIL

WIRE
Enamelled copper wire on 20z reels
SWG/price:  16/32p, 18/34p, 20/38p,

22/38p, 24/40p, 26/42p, 26/44p, 30/48p,
32/48p, 34/50p, 36/52p, 36/54p, 40/56p.

RF CHOKES

0-75, 2-95, 8-8. 10, 22, 47uH, all 10p
each: 1-5, 2-5 5-0, 7-5, 10mH, all
30p each.

CAPACITORS

Ceramic plate, 22pF to 1,000pF 2p;
polysster 1,000 to 6,800pF Sp; 0-01,
0-015, 0-022, 0-033, 0-047, ooss 01mF
4p; 0-15, 0-22mF Sp; 0-33 7 8p;
0-68 10p; 1mF 12p; 2-2mF 3 3mF
24p. 1,000pF feedthrough Sp.

1%: 1,000pF, 10,000pF 15p; 0- tuF, 0-2uF.

- 0-25uF 30p; 2- 2uF

Pblystyrana 10pF to 1 OOOpF 4p; 1.200pF
to 10, All 2§%

Elect
Al 25V: 047 1,2:2 4-7, 10, 22, 47TmF
8p; 100mF 7p; 220mF 8p; 470mF 11p;
1,000mF 18p; 2,200mF 27p; 40V: 47mF
p; 100mF 8p; 220mF 10p; 470mF 18p;
1, F 32p; 2,200mF 48p.

Tanlllum bead, mf/V. 0-1/35, 0-22/35.
0-33/35; 0-47/35; 1/35; 2-2/16; 2-2/35;
3-3/35: 4-7/35; 6-8/35; 10/16, 10/25. 15/10;
22/6-3; 22/10; 22/16. 33/10; 47/6-3. 100/3.
12p each.

BREADBOARDS

S-DEC Breadboard £2- 10;

T-DEC Breadboard £3-75.

Special price to coileges etc. for
quantities—ring for quote.
ALUMINIUM BOXES

Complete with base and PK Screws.

6

AB7 133 x 70 x 38mm 50p
AB8 102 x 102 x 38mm S0p
AB9  102x 70 x 38mm ATp
AB10 102 x 133 x 38mm Sop
AB11 102 x84 x 51mm a7p
AB12 78x51x25mm 44p
AB13 152102 x 5Imm 85p
AB14 178 x 127 x 64mm 85p
AB15 203 x 152x 76mm £1-50
AB16 254 x 178 76mm £1-80
AB17 254 x 114 x 76mm £1-50
AB18 307 x 128 x 76mm £1-75
AB19 307 x 203 < 76mm £2-00
AB23 102 x 102 x64mm 80p
AB24 133 x102x 64mm 90p
AB25 152x 102x 76mm £1-00

VEROBOXES AND CASES
Professional 2 part boxes made of dark
and light grey hngh |mpncl polystyrene.
2518 120 x 65 x £1-90
2520 150 x 80 x 50mm
2522 188 x 110 x'60mm £2-85
Sloping front version, ideal for mixers
2523 220 x 174 x 100/52mm -9
Cases, white plastic top and bottom,
front and back aluminium panels that
slot in. Type:

1410 205 x 140 x 40mm
1411 205 x 140 x 75mm
1412 205x 140 x 110mm
1237 154 x 85 x 40mm
1238 154 x 85 x 60mm
1238 154 x 85 x 80mm
Small _general gurpou plastic bo:
1413 71§ x 40 x 244mm
PB1 115 x 75 x 3Bmm

DEVELOPMENT PACKS

Save £££f s by buying a full range of
components at one go' All full spec
marked devices. no rejects or old stock.
50V ceramic plate capacitors 5% 10 of
each value. 22pF to 1.000pF Total 210
capacitors £2-70.

CR25 carbon film rqsistors. § watt 5%
10 of each value 1 to 1MA, total
610 £6-00.

Extended range. 1 ohm to 10M 850
resistors £8-

Electrolytics. wire ended 25V working
10 each of 1,22 47, 10, 22, 47 and
100mF 70 capacitors for £3-20.
Zeners. 400mwW 5% BZY88
3V to 30V total 260 £14-00.

+ pack. 5 of each value £8-20.
Tantalum Bead caps, 14 values from
0 1,35 to 100:3, 10 of each total 140
caps £12-00.

£2-15

RR224K
anRBIRE

H IS oL

&8

10 each

See Practical Wireless for details of packs of components, surplus goods, etc.
All prices quoted include VAT. Add 20p postage on orders under £2. Mostorders
despatched on day of receipt. SAE with enquiries, Send 10p for Multimeter
catalogue—free on requeat on 3rders over £3. Official Ordeu accepted from

Schools, etc.

Export/wholesale enquiries a P comp s

always wanted.
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GOOD NEWS FROM

Uommoisiserng

(onnoissenr
THE NEW BD2/A

Based on the popular BD2, the new BD2/A offers the hi-fi enthusiast all the
teatures usually associated with Connoisseur turntables, such as fow rumble,
wow and flutter, plus the addition of an automatic pick-up arm lift-off at the
end of the record. This is achieved by an ingenious, though simple, electro-
magnetic system, which avoids having any physical contact with the pick-up
arm. It is possible, therefore, 1o use top quality cartnidges, tracking at less
than one gram, without putting any extra side pressure on the stylus.

The BD2/A comes either as a chassis model, or mounted on a slimiine plinth,
standing on rubber anti-vibration feet, finished in genuine American watnut,
and fitted with a bronze, hinged dust cover. For those with restricted space,
a compact plinth measuring only 133" - 154" 5§ is still available
Specification

Rumble - 65dB when measured in accordance with DIN 45539 using
weighting network, referred to 7cm,/'sec. at 330Hz

Wow and flutter Less than 0,1%

Hum level - 80dB

The BO2/A sells for a recommended price of only £55.00

VAT. Ask your
local hi-fi dealer, or write to the factory, for further details,

Manufactured by:- A. R. Sugden & Co (Engineers) Ltd., Atlas Mill Road, Brighouse, West Yorkshire, HD6 1ES.
Telephone: Brighouse (04847) 2142, Telegrams & Cables: Connotseur, Brighouse.

Of course, by “‘Santas’ | mean Dads, Grand-dads and
Uncles who, at this time of the year, are often desperate for
inspiration!

well, if your son, grandson or nephew is keen on
electronics, may | make a suggestion? Buy a Home Radio
Catalogue. In it you will find dozens of wonderful presents.
When you give him the present you have chosen you can
double his pleasure by giving him the catalogue as well!

This is the one catalogue every electronic enthusiast must
have. Its 200 pages are crammed with over 5,000 items, well
over 1,000 of them illustrated. It's a present that will last for
years, because it can be updated with new price lists,
supplied free on request. With every catalogue comes a free
bargain list—another worthwhile bonus. At the price of £1
plus 40p for postage and packing its certainly wonderful

value; so send off the coupon with a cheque or P.O. for |

£1:40 . . . and become the Santa of the year!

Christmas
to all our
readers

Piease write your Name and Address in block capitals

NAME
ADDRESS
HOME RADIO (Components) LTD  Dept PE

Re No
234-240 London Road. Mitcham Surrey CR4 3HD 91798 “Loraon

Practical Electronics
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SPEAKERS

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

Baker Superb 8 or 15 ochm

Baker Regent 12in 8 or 15 ohm
Baker Auditorium 12in 8 or 15 ohm
Baker Auditorium 15in 8 or 15 ohm

Castle 8RS/DD 4 or 8 ohm
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G12/50 8 or 15 ohm
Celestion G12/50TC 8 or 15 ohm
Celestion G12/50 2236 s/cone
Celestion G12/50 2239 s/cone, alum. dome
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm
Celestion HF1300 8 or 15 ohm
Celestion HF2000 8 ohm
Celestion MH1000 8 or 15 ohm
Coles 4001G

Coles 4001K

Decca London ribbon horn

Decca London CO/1000/8 crossover
Decca DK30 ribbon horn

Decca CO/1/8 crogsover {(DK30)

EMI 14 x 9in bass 8 ochms. 14A770
EMI 8 x 5in, 10W, d/cone. roll surr.
EMI 64in d/cone. roli surr., 8 ohm
EMI 8in rolf surr. bass

EMI 5in mid range

Elac 59RM 109 (15 ohm), 59RM114 (8 ohm)
Elac 64in d/cone, roll surr., 8 ohm
Elac 10in 10RM239, 8 ohm

Eagle FR4

Eagle FR65

Eagle FR8

Eagle FR10

Eagle HT15

Eagle HT21

Eagle MHT10

Eagle FF28 Multicell. horn

Fane Pop 15, 8 or 16 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 16 ohm

Fane Pop 55, 8 or 16 ohm

Fane Pop 60, 8 or 16 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 16 ohm

Fane Crescendo 12, 8 or 16 ohm
Fane Crescendo 12BL, 8 or 16 ohm
Fane Crescendo 15/100A, 8 or 16 ohm
Fane Crescendo 15/125, 8 or 16 ohm

£9-
£10-
£14-
£18-
£13-
£10-
£16-

£14-
£19-

£9-
£12-
£15-
£19-
£20-
£18-
£18-
£26-
£39-

£6-

£13-
£5-
£5-
£29-

£19-
£4-

£11-

£3-
£5-
£3-

£3-
£3.
£5-
\ ﬂa
£11.
14
£3.
£4.
£4.
£5.
£5-
£9-
£12-
£16-
£19.
£21.
£33
£42-
44
£54-
£64-

00
25
00
62

1]
a

-00

65
41
28
95
95
00
00
00
50
95
95
98

50
90
90

85

-95

95
75

92

93
73
15

95
95
51
95
95
06
96
95
00
95

50

50
75
95
75
95
95
95
95
95,

SPEAKERS

Fane Crescendo 18, 8 or 16 ohm
Fane 910 Mk }l horn

Fane 920 Mk Il horn

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

Gauss 12in

Gauss 15in

Gauss 18in

Goodmans Axent 100

Goodmans Audiom 200 8 ohm
Goodmans Axiom 402 8 or 15 ohm
Goodmans Twinaxiom 8, 8 or 15 ohm
Goodmans Twinaxiom 10, 8 or 15 ohm
Goodmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm
Goodmans 12AX 8 or 15 ohm
Goodmansg 15AX 8 or 15 ohm
Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Hifax 750P

Goodmans 5in midrange 8 ohm

Jordan Watts Module, 4. 8 or 15 ohm

Kef T27

Kef T15

Kef B110

Ketf B200

Kef B139

Kef DN8

Kef DN12

Kef DN13 SP1015 or SP1017

Ltowther PM6
Lowther PM6 Mk 1
Lowther PM7

Peertess KO10DT 4 or 8 ohm
Peeriess DT1OHFC 8 ohm
Peerless KO4OMRF 8 ohm
Peerless MT225HCF 8 ohm

Richard Allan HP8B

Richard Allan LP8B

Richard Allan DT20

Richard Altan CN8280

Richard Allan CN820

Richard Allan Super Disco 60W 12in
Richard Alian CG15 15in bass

Richard Allan Super Disco 10in 50 watt
Richard Allan Super Disco 8in 50 watt
Radford BD25

Radford MD9

Radford MD6

Radford TD3

Radford Cross Over Network

Tannoy 10in Monitor HPD

£75-
£15-
£45-

£2-

£5-

£8-
£95-
£110-
£121-

£8-
£14-
£22-
£10-
£10-

£6-

£6-
£16-
£17-
£18-
£44-
£49 -
£24-
£39-
£16-

£4-
-36
-75
75
-95
-25
-95

95
75
95
50
50
96

00
00
00

50
85
00
60
95
50
95
50
75
75
00
00
00
85
00
05

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,
Hi-Fi Answers Monitor (Rogers), Hi-Fi News No Com-
promise (Frisby), Hi-Fi News State of the Art, Wireless
World Transmission Line (Bailey), Practical Hi-Fi and
Audio Monitor (Giles), Practical Hi-Fi and Audio Triangle
(Giles), Popular Hi-Fi (Colloms), etc.

On dem. Answers Monitor, State of Art, etc.
Construction leaflets for Radford, Kef, Jordan Watts,
Tannoy, Hi-Fi Answers Monitor, free on request.
P.A. amplifiers, microphones, etc., by Shure, Linear,

Eagle, Beyer, AKG, etc.

FREE with orders over

Enclosures’’ book.

£10—"'Hi-Fi

Loudspeaker

WILMSLOW AUDIO

THE Firm for speakers!

Tannoy 12in Monitor HPD £86-00
Tannoy 15in Monitor HPD £99-95
Wharfedale Super 10 RS/DD 8 ohm £13-50
SPEAKER KITS

Baker Major Module 3, 8 or 15 ohm each £13-28
Fane Mode One Mk Il 15w each £10-35
Fane D40 Disco Kit * each £19-95
Goodmans DIN 20 4 or 8 ohm each £15-75
Goodmans Mezzo Twin Kit pair £51-95
Helme XLK 30 pair £21-95
Helme XLK 35 pair £26-75
Helme XLK 40 pair £38-50
Kefkit 1 pair £51-00
Kefkit It each £46-00
Peerless 1060 pair £54-00
Peerless 1710 each £46-50
Peerless 1120 each £54-00
Peerless 2050 pair £39-50
Peerless 2060 pair £53-00
Richard Allan Twin assembly each £13-95
Richard Ailan Triple 8 each £20-75
Richard Allan Triple 12 each £25-95
Richard Allan Super Triple each £29-50
Richard Allan RAB Kit pair £37-80
Richard Allan RA82 Kit pair £59-40
Richard Altan RAB2L Kit pair £65-70
Wharfedals Linton Il kit pair £21-50
Wharfedale Glendale 3XP kit pair £47-70
Wharfedale Dovedale Ill kit pair £59-40
Wharfedaie Denton 2XP kit pair £23-25
Wharfedale Linton 3XP kit pair £34-25

HI-FI
ON DEMONSTRATION
in our showrooms:

Akai, Armstrong. Bowers & Wilkins. Castle. Celestion,
Dual, Goodmans, Kef tLeak, Pioneer, Radford.
Richard Alian, Rotet, Tandberg. Tno, Videotone.
Wharfedale. etc.—ask for our Hi-Fi discount price
hst.

THIS MONTH'S SPECIALS! (Carr. £2-50)

Rotel RA412 £77-95
Rotel RX202 Mk. Il £97-50
Videotone Minimax Il £43-00
Videotone Saphir Il £49-00
Pioneer SX450 £116-00
Sansui SC2000/2002 £149-70

We stock the complete Radford range of amplifiers,
preamplifiers. power amplifiers. tuners, etc . and
also Radford Audio Laboratory equipment, low
distortion oscillator. distortion measuring set, audio
notse meter. etc
ALL PRICES INCLUDE VAT
(PRICES CORRECT AT 20/10/76)
Send stamp for free 38 page booklet 'Choosing a
Speaker'”

ALL UNITS GUARANTEEO NEW AND PERFECT
Carriage and insurance: Speakers up to 12in 60p.
12in €1, 15in €1-75, 18in £2-50 Kits £1 each (£2 per
pair). "weeters and Crossovers 33p each

WILMSLOW
AUDIO

Dept PE

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

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

PA, Hi-Fi and Accessories: Wilmslow
Audio, 10 Swan Street, Wilmslow,
Cheshire.

Telephone: Loudspeakers, mail order and
export—Wilmslow 29599; Hi-Fi, Radio,
etc.—Wilmslow 26213.

Access and Barclaycard orders accepted by phone

Practical Electronics  January 1977



PAKS—PARTS—AUDIO MODULES

PANEL
METERS

4in RANGE
Size 4; x 31 x 13#in
Value No. Price
0-50uA 1302 £4-50
0-100pA 1303 £4.50
0-500uA 1304 £4-50
0-1mA 1305 £6-00
0-50V 1306 £6-00
2in RANGE
Size 2§ x 14 x 1}in
Value No. Price
0-50uA 1307 £3-50
0-100uA 1308 £3-50
0-500uA 1309 £3-50
0-1mA 1310 £3-50
0-50V 1311 £3-50
MR2P TYPE
Size 42 x 42 x 30mm
Value No. Price
0-50uA 1313 £4-80
0-1mA 1315 £3-20
EDGEWISE
Size 34 x 13 x 2}in
Cut out 23 x 13in
Value No Price
0-1mA 1316 £4-05
0-500uA 1317 £4-05
MINIATURE BALANCE/
TUNING METER
Size 23 x 22 x 26mm
Sensitivity 100/0/100mA
No. Price
1318 £1-95
BALANCE/TUNING
Size 45 x 22 x 34mm
Sensitivity 100/0/100uA
No Price
1319 £2-00

MIN. LEVEL METER
Size 23 x 22 x 26mm
Sensitivity 200pA

No. Price
1320 £1-95
Vu METER
Size 40 x 40 x 29mm
Sensitivity 130pA
No. Price
1321 £2-00

Type Price
AC126 £0-16
AC127 £0-14
AC128 £€0-12
AC128K £0-26
AC132 £0-15
AC134 £0-15
AC137 £0-15
AC141 £0-18
AC141K  £0-30
AC142 £0-18
AC176 £0-12
AC176K £0-26
AC178 £0-25
AC178 £0-25
AC180 £0-20
AC1B0K £0-30
AC181 £0-20
AC181K  £0-30
AC187 £0-16
AC187K  £0-26
AC188 £0-16
AC188K £0-26
AD140 £0-60
AD142 £0-85
AD143 £0-75
AD149 £0-60
AD161 £0-36
AD162 £0-36
AD161/162MP
£0-75
AF114 £0-20
AF115 £0-20
AF116 £0-20
AF117 £0-20
AF118 £0-40
AF124 £0-30
AF125 €030
AF126 £0-30
AF127 £0-32
AF139 £0-58
AF180 £0-58
AF180 £0-58
AF181 £0-58
AF186 £0-58
AF238 £0-38
AL102 £0-95
AL103 £0-95
AU104 £1-00
AUT10 £1-00
AU113 £1-00
BC107A £0-08
BC107B £0-08
BC107C £0-08
BC108A £0-08
BC108B £0-08
BC108C £0-08

Type
BC109B
BC109C
BC147
BC148
BC148
BC157
BC158
BC159

TRANSISTORS
BRAND NEW—FULLY GUARANTEED

Price

£0-08

£0-08
*

T)g)e Price | Type Price
BC549  *£0-12 BFY51 £0-14
BC550 *£0-14 BFYS52 £0-14
BC556 *£0-14 BIP19 £0-38
BC557  *£0-13 BIP20 £0-38
BC558 *£0-12 BIP19/20MP
C559  *£0-14 £0-80
BD115  £0-50 BRY39  £0-45
BDt16  £0-80 BU105S  £1-90
BD121 £0-65 BU105/02 £1-95
BD123  £0-65 BU204 £1-70
BD124  £0-70 BU205  £1-70
BD131 £0-35 BU208 £2-40
BD132  £0-38 BU208:02 £2-95
BD131/132MP £1222 £€0-38
£0-8 MJE2955 £0-88
BD133  £0-60 MJE3055 £0-60
BD135  £0-36 MJE3440 £0-45
BD136  £0-36 MP8113  £0-45
BD137  £0-38 MPF102 £0-35
BD138 £0-45 MPF104 £0-39
BO139  £0-54 MPF105 £0-39
BD140  £0-60 MPSAQS *£0-20
BD139;140MP MPSAQ6 *£0-20
£1-20 MPSAS5 *£0-20
BD155  £0/80 MPSAS56 *£0-20
BD175 £0-60 0oC22 £1-50
BD176  £0-60 ocz £1-50
BD177  £0-68 OC24 £1-40
BD178  £0-88 0c2s £0-60
BD179 0-75 26 £0-60
BD201/202MP 0c28 £0-90
£1-70 0C29 £1-00
BD203 £0-80 0C3s £0-90
BD204 £0-80 0C36 £0-90
BD203/204MP 0c70 £0-15
£1-70 [olora] £0-15
BDY20 £0-80 TIC44  *£0-29
BDX77  £0-30 TIC45 *£0-29
BF457 £0-37 TIP23A £0-44
BF458 £0-37 TIP29B  £0-52
BF459 £0-38 TIP29C  £0-62
BF594  *£0-15 TIP30A  £0-50
BF596  *£0-17 TIP30B £0-60
BFR33 £0-25 TIP30C  £0-70
BFR40 *£0-25 TIP31A  £0-54
BFR79 *£0-28 TIP3tB  £0-66
BFR80 *£0-28 TIP31C  £0-68
BFX28 £0-25 TIP32A  £0-64
BFX30 £0-30 TIP32B  £0:76
BFX84  £0-23 TIP32C  £0-80
BFX85 £0-24 TIP41A  £0-66
BFX86  £0-25 TIP41B £0:70
BFX87 £0-22 TIP41C  £0-80
BFX88 £0-22 TIP42A  £0-72
BFX90 *£0-55 TIP42B  £0-78
BFY50  £0-14 TIP42C  £0-95

Type
TYF‘2955
TIP3055
TiS43

2N3707

Price

£0-95

@

£0-75
£0-22
*£0-18
£0-20
*£0-10
“£0-10
*£0-10

Type
2N3708

Price
*£0-07

2N3708A *£0-07

2N3709
2N3T10
2N3711
2N3819
2N3820
2N3821
2N3823
2N4058
2N4059

*£0-07
*£0-07

74

SERIES TTL

ICs

FULL SPECIFICATION GUARANTEED. ALL FAMOUS MANUFACTURERS

MINI
MULTI-METER

Size 60 x 24 x 90mm
Sensitivity 1000 ochms/V
A.C. VOLTS 0-10, 50, 250, 1000
D.C. VOLTS 0-10. 50, 250, 1000
D.C. CURRENT 0-1 100mA
Resistance 0-150kN
No.
1322

Price
£5-95

P&P

Postage and Packing add 25p
uniess otherwise shown. Add extra
for airmail. Minimum order £1.

Type Price Type Price | Type Price Type Price Type Price | Type Price
7400 £0-14 | 7409 €0-15 | 7441 £0-64 | 7482 £0-85 | 7493 €0-40 | 74122 £0-50
7401 £0-14 | 7410 €0-14 | 7442 £0-64 | 7483 £0-95 | 7494 £0-88 | 74123  £0-70
7402 £0-15 | 7411 £0-23 | 7445 £0-90 | 7484 €0-98 | 7495 £0-75 | 74141 £0-80
7403 £0-15 | 7412 £0-23 | 7446 £0-90 | 7485 €1:20 | 7496 £0-80 | 74154  £1-30
7404 £0-15 | 7413 £0-27 | 7447 £0-78 | 7486 £0-30 | 74100  £1.00 | 74180  £1-10
7405 €015 | 7414 £0-58 | 7448 £0-80 | 7489 £2-90 | 74110 £0-50 | 74181  £2:00
7406 €0-30 | 7416 €0-28 | 7475 £0-48 | 7490 £0-42 | 74118 £0-90 | 74190  £1-50
7407 £0-30 | 7417 €028 | 7480 £0-50 | 7491 £0-75 | 74115 £1.85 | 74198  £2:00
7408 £0-15 | 7440 £0-15 | 7481 £0-95 | 7492 £0-45 | 74121  £0-30 | 74199  £1-90
Type Price ype Price | Type Price Type Price | Type Price | Type Price
CD4000 £0-14 | CD4012 £0-18 | CD4022 £0-95 | CD4031 £2- CD4046  £1-30 | CD4071 1£0-28
CD4001 £0-18 | CD4013 £0-50 | CD4023 £0-18 CD4035 £1-05 | CD4047 £1-10 CD4072 £0-28
CD4002 £0-18 | CD4015 £0-90 | CD4024 £0-72 CD4037 £0-95 | CD4049 £0-55 | CD4081 £0-18
CD4006 £0-98 | CD4016 £0-50 | CD4025 £0-18 CD4040 £0-95 | CD4050 £0-55 | CD4082 £0-28
CD4007 £0-18 | CD4017 £0-90 CD4026 £0-98 CD4041 £0-82 | CDa054 £1-20 CD4510 £1-30
CD400p8 £0-95 | CD4018 £1-00 CD4027  £0-60 CD4042 £0-82 | CD4055 £1-20 CD4511  £1-60
CD4009 £0-55 | CD4019 £0-52 | CD4028 £0-85 CD4043  £0-98 CD4056 £1-40 CD4516 £1-40
CD4010 £0-55 [ CD4020 £1-10 CD4029 £1-15 CD4044  £0-94 CD4069 £0-40 CD4518  £1-08
CD401t  £0-18 | CD4021 £0-98 CD4030  £0-55 CD4045  £1-40 CD4070 £0-40 CD4520 £1.25
Tyge Price Type Price Type Price Type Price

MC1469R £2-50 UANIC "[0-32 72748 "£0-3% TAABIA 1200

72111 *£0-32 72748P *£0-38 TAAS61A  *£1-50

UAT23C £0-50 SN76013N  *£1-40 TAD100 *£1-30

1928 £0-50 SN76023N  *£1-40 TBAS4Q  *02:50

UA741C ‘020 SN76110 *£1-50 TBAS41B  "£2-25

2t £0-20 SN76115 “£1-90 TBA800 *£0-80

41P ‘2020 SN76660 *£0-75 TBABI0S  *£0-95

UA747C “£0-70 SL403D 0175 TBAB20 £0-90

7747 *€0-79 SL414A '£1.75 TBA920Q £3-40

UAT48 *£0-35 TAASS0B £0-35 | TCA270S  *€3-90

MC1456L

NEWNES
TECHNICAL
BOOKS

No. 229 Beginners
Guide to
Electronics

Price £2-25t

No. 230 Beginners
Guide to
Television

Price £2-25%

No. 231 Beginners
Guide to
Transistors

Price £2-251

No. 233 Beginners
Guide to Radio

Price £2-25t

No. 234 Beginners
Guide to Colour
Television

Price £2-25,

No. 235 Electronic
Diagrams

Price £1-80t1

No. 236 Electronic
Components

Price £1-801

No. 237 Printed
Circuit Assembly
Price £1-801

No. 238 Transistor
Pocket Book

Price £3-901

No. 225 110 Thyristor
Projects using
SCRs and Triacs

Price £2-501

No. 227 110 COS/
MOS Digital IC
Projects for the
Home Constructor

Price £2-251

No. 226 110 Opera-
tional Amplifier
Projects for the
Home Constructor

Price £2-50t

No. 242 Electronics
Pocket Book

Price £3-751

No. 239 30 Photo-
electric Circuits
and Systems

Price £1-80t

Just a selection from our
huge stocks!

SEE OUR
1977 CATALOGUE

126 pages packed with
valuable information
ORDER NOW

ONLY 80p plus 15p p. & p.

-PAN

PO BOX 6, WARE, HERTS

Practical Electronics

January 1977



SEMICONDUCTORS—COMPONENTS
SUPER UNTESTED PAKS

DIODES

LINEAR PAKS

Manufacturer's Fall Outs’ which include
Functional and part-Functional Units. These
are classed as ~out-of-spec’ from the
maker's very rigid specifications. but are
ideal for learning about ICs and experimental
WOrk
U721 - 30 Assorted Linear Types 709. 741, 747,
748, 710, 588. etc
ORDER No. 16227

U76SD FM STEREO DECODER
51Cs 76110 equivalent to MC1310P MA767
Data supplied with pak

ORDER No. 16229 *£1-50

U76A AUDIO POWER OUTPUT
AMPLIFIERS

8 assorted types $L403. 76013. 76003, etc
Data supplied with pak
ORDER No. 16228 “£1-00

*£1-50

74 SERIES PAKS

Manufacturar's Fall Outs” which include
Functional and part-Functional Units. These
are classed as ‘out-of-spec’” from the
maker's very rigid specifications, but are
ideal for learning about ICs and experimentat

work
74G~ -100 Gates assorted 7400-01-04-10-50-60.

ORDEH No 16224
74F—50 Flip-Flops assorted 7470-72-73- 74 7&
104-109. etc

ORDER No. 16225 20
74M —30 MSI. Assorted Typas. 7441-47- 90 154

ORDER No. 16226 £1-20

VEROBOARDS PAKS

VB1—Approx. 30sq.in various sizes Al 0-1in
matrix

ORDER No. 16199
VB2—Approx. 30sq.in various sizes. 0 15m
matrix

ORDER No. 16200 60p

ELECTROLYTIC PAKS
A range of paks each containing 18 first
quality. mixed value miniature electrotytics
ECt1—Values trom 0-47mF to 10mF

ORDER No. 16201 “60p
EC2—Values from 10mF to 100mF

ORDER No. 16202 "60p
EC3—Values from 100mF to 680mF

ORDER No. 16203 “60p

C280 CAPACITOR PAK

75 Mutlard C280 capacitors, mixed values
ranging from 0 01uF to 2-2uF complete with
identification sheet

ORDER No. 16204 *£1-20

OUR PART NUMBER

Vv

MARKED +

Practical Electronics

AT

EXACTLY AS PRINTED. NOT
FORGETTING TO INCLUDE

ADD 121% TO PRICES MARKED *
ADD 8% TO OTHERS EXCEPTING THOSE
THESE ARE ZERO RATED

January 1977

3 of each value—4,700pF. 6.800pF,

0-01uF, 0 015uF, 0-022uF,
0 033uF and 0-047uF

Type Price Type Price Type Price Type Price
AAT20 £0-08 BY100 £0-96 BYZ1 £0-31  OAOI  £0.07 z";“ ay Qrder -
M f0d0 vl g BYZiz WAl 0A% E0O7| Ush 100 Germ. gold bonded OA(7 diode 16130 £0-60
AAZ17 £0-10  BY114 £0-12 BYZ16 £0-41 0A200 £0.08 Ust 150 Gﬁ_rm OA70/812%»Oode e :612; Eg-sg
BA100 £0-10 BY124 *£0-12 BYZ17 £0-36 OA202 £0.08 Us2 100 Sllicon diodes o TBA A 12133 Eo-go
BAI02 £032 BYIZ6 ‘0015 BYZIB 036  SOI0  £0-06 | Uss oy Sieenro et reoma oL e
BAlE .15 Bylyr 1016 BYZI9 028 SO19 006 [ (55 2 Sil rectsd type s 16135 £0-60
BAI54 £0-12  BY128 £0-16  OA10 £0-35 N34  £0-07 | \og 50 400mw semere DO7 snes o6 £0.60
BA1SS £0-14  BY130 *£0-17 OA47  £0-07  IN34A £0 07 7 S e 3 .
BA156 £0-14  BY133 *£0-21 OA70  £0-07  (N914  £0-06 us 30 NPN trans BCYO?/ gaTncl 16138 .ED~SO
BAI73 £0-15  BY1S4 £0-51 OA79 007 IN9IE  £0-05 | Uy o WP s Donarangfastic 1613 BE
BB104 £0-15 BY176 *£0-75 OA81  £0-07 IN4148  £0.08 usg 25 zPN TO39 gNG 7/, N_|17H silicon 161;0 Eo<60
SR SN ok Sw mw m RH| e &ooermmmsger U g s
BAX16 £0-08 BYZ!0 £0-35 OA0 £0-07 15920 £0-06 stiico
u62 25 NPN BFY50/51 16142 £0-60
U63 30 NPN plastic 2N3906 silicon 16143 *£0-60
S ' L' C O N R E C T' Fl E R S Us: 30 PNP plastic 2N3905 silicon 16144 “£0-60
U6S 30 Germ 0071 PNP 16145 £0-60
Type Price Price  Type Price Type Price ues 15 Plastic power 2N3055 NPN 16146 £1-20
9520 008 om, rice 2%%  s0d0  iS03t co.25| UBT 10 TO3 metal 2N30S5 NPN 16147 £1-20
18921 £0-07  IN4004 £0-08  S021  £0-11 IN5400 £0-13 U8 20 Unijunction trans 11543 16148 £0-60
1S922  £0-08  IN4005 £0-09 15023 £0-13  IN5401 £0-15{ U89 10 1amp SCR TO39 16149 £1.20
15923 £0-09  IN40OO6 £0-10 1S025 £0-14 IN5402 £0-16 uro 8 3 amp SCR TO66 case 16150 £1-20
15924 £0-10  (N4007 £0-11 18027  £0-16 IN5404  £0-17 Code Nos. mentioned above are given as a guide to the type of device
m:gg; ggg: 1S015  £0-09  1S029  £0-20 mg:g? gg;; in the pak The device themselves are normally unmarked.
TRIACS Pa o
CASE 4 No. Qty Price
Voits 2 Crp el S Price Vol(s‘o :";‘P o8 CASEP”ce c1 200 Resistor mixed value approx 16164 *£0-60
1 R . (count by weight)
. T n| g TRIOANO ET7| c2 150 Capacitors mixed value approx 16165 *£0-60
R . (count by weight)
e VAR BHEA - VTR ta2 c3 50 Precision resistors. Mixed 16166 £0-60
values
C4 80 }W resistors mixed preferred 16167 *£0-60
6 AMP TO66 CASE 10 AMP TQ48 CASE values
Volts  No. Price Volts  No Price Cc5 5 Pieces assorted ferrite rods 16168 “£0-60
100 TR16A/100 £0-51 100 TR110A/100 £0-77 Cé 2 Tuning gangs. MW/1W VHF 16169 "£0-60
200 TR16A/200 £0-61 200 TR110A 200 £0.92 c7 1 Pack wire 50 meters assorted 16170 £0-60
400 TR16A/400 £0-77 | 400 TR110A 400 £1-12 colours single strand
ce 10 Reed switches 16171 “£0-60
cs 3 Micro switches 16172 *£0-60
c1o 15 Assorted pots 16173 "£0-60
TH Y c11 5 Metal jack sbckets 3x 3 5mm 16174 “£0-60
2 » standard switch types
600mA TO18 CASE 7 AMP TO48 CASE c2 30 Paper condensers preferred 16175 *£0-60
Volts No Price Voits  No. Price types mixed values
10 THY600/10 £0-13 50 THY7A'50 £0-48 C13 20 Electroiytics trans. types 16176 *£0-60
20 THY600/20 £0-13 100 THY7A/100 £0-51 C14 1 Pak assorted hardware— 16177 £0-60
30 THY600/30 £0-19 200 THY7A 200 £0-57 nuts/bolts, gromets, etc
50 THY600/50 £0-22 400 THY7A 400 £0-62 C15 5 Mains slide switches ass. 16178 “£0-60
100 THY$00/100 £0-25 600 THY7A/600 £0-78 c16 20 Assorted tag strips and panels 16179 £0-60
200 THY600/200 £0-38 800 THY7A/800 £0-92 C17 15 Assorted control knobs 16180 *£0-60
400 THY600/400 £0-45 518 4 Rotary wave change switches 16181 *£0-60
ASE 19 2 Relays 6-24V operating 16182 *£0-60
Vonsm :‘g? HEDES Price c20 1 Pak, copper laminate approx. 16183 £0-60
1 AMP TOS CASE 50 THY10A 50 £0-51 200 sq.in
Volts  No Price 100 THY10A/ 100 £0-57 €21 15 Assorted fuses 100mA-5 amp 16184 £0-60
50 THY1A/50 £0-26 | o0 THY10A 200 £0-62 C22 50 Metres PVC sleeving assorted 16185 £0-60
100 THY1A/100 £0-27 400 THY10A 400 £0-71 size and colour
200 THY1A/200 £0-28 | goo THY 10A 600 £0-99 C23 60 } watt resistors mixed preferred 16188 *£0-60
400 THY1A 400 £0-36 | gog THY10A/800 €122 values
600 THY1A 600 £0-45 824 25 Presets assorted type and value 16186 *£0-60
. 25 30 Met tranded t 16187 £0 60
800 THY1A/800 £0-58 16 AMP TO%8 CASE ior;a;u?sran led wire assorted 618
Volts  No Price
50 THY16A/50 £0-54
PIRITITTI B i SLIDER PAKS
N 200 THY16A,200 £0-62
SORNTi1YOAS0 €025 1 200  THYI6AI400  £0-77 | Pak Order
JLO0R Y3000 02| s0  THyleaso %0 | No Qy Price
200 THY3A 400 £0.42 800 THY16A 800 £1-39 St 6 Slider potentiometers. mixed 16190 *£0-60
oy R o 30 AMP TO94 CASE s2 6 Sl:/da;lrmpsotennometevs. all 470 ohms 16191 *£0-60
Volts No Price S3 & Slider potentiometers. all 10k lin 16192 *£0-60
50 THY30A/50 £1-18 S4 6 Slider potentiometers. all 22k Jin 16193 “£0-60
5 AMP TO86 CASE 100 THY30A 100 £1-43 S5 6 Slhder potentiometers. all 47kl tin 16194 *£0 60
volts  No. Price 200 THY30A 200 £1-63 S6 6 Slider potentiometers, alt 47kl log 16195 *£0 60
50 THYSA. 50 £0-36 400 THY30A, 400 €179
§ b ogal v ea BEPTTTCERAMIC PAK
200 THYSA/200 £0-50 -
égg I::gﬁggg ggg; B$.101 00m ED”‘;: Containing a range of first quality miniature ceramic capacitors
. v N U tabl i
800 THY5A. 800 £0-81 | BT102/500R £0-80 Pak [ ooanie value Order
BT106 £1-2§ No. Qty No Price
BT107 £0-93 MC? 24 miniature ceramic capacitors, 16160 *£0-60
5 AMP T0220 CASE Blii08 £0-98 3 of each yalue—22pF, 27pF
voits  No price | 2N3228 £0-70 33pF. 39pF. 47pF. 68pF and
! 2N3525 £0-77 2DF
400 THYS5A 400P £0-57 8T P .
600 THY5A 600P £0-69 X30/50L £0-33 MC2 24 mimature ceramic capacitors 16161 *£0-60
800 THY5A/800P  £0-81 | BTX30/400L £0-46 3 of each value—100pF, 120pF
C106/4 £0-60 150pF, 180pF. 120pF, 270pF
330pF and 3%0pF
MC3 24 miniature ceramic capacitors, 16162 “£0-60
o R D E R I N G 3 ot each vatue—470pF. 560pF
680pF. 820pF, 1.000pF.1,500pF
2,200pF and 3,300pF
PLEASE WORD YOUR ORDERS MC4 21 miniature ceramic capacitors, 16163 “£0-60

CARBON RESISTOR PAKS

These paks contain a range of Carbon

Resistors. assorted into the following
groups
R1-—60 mixed {W 100-820 ohms

ORDER No. 16213 *60p
R2—860 mixed }W 1-8 2k

ADER No. 16214 “60p

R3—60 mixed }W 10-82k /]

ORDER No. 16215 *60p
R4-—60 mixed ;W 100-820kN

ORDER No. 16216 *60p
R5—40 mixed W 100-8201

ORDER No. 16217 “60p
R6—40 mixed {W 1-8 2kl

ORDER No. 16218 *60p
R7—40 mixed }W 10-82k

ORDER No. 16219 *60p
R8—40 mixed $W 100-820kN.

ORDER No. 16220 *80p
R9-—860 mixed W 1-10M0

ORDER No. 16230 *60p
R10—40 mixed W 1-10M0

ORDER No. 16231 *60p

Just a selection from our
huge stocks!

SEE OUR
1977 CATALOGUE

126 pages packed with
valuable information.
ORDER NOW
ONLY 50p
plus 15p p. & p

AT OPEN 9 to 5.30 Mon/Sat.

WORLD SCOOP

JUMBO
SEMICONDUCTOR PAK
Transistors Germ. and Silicon

Reactifiers. Diodes. Triacs, Thyristors,
ICs and Zeners

ALL NEW AND CODED
Approx 100 pieces. Offering the
amateur a fantastic bargain PAK and
an enormous saving-—ldentification
and.data sheet in every pak

ORDER No. 16222 £2-25

P.O. BOX 6, WARE, HERTS

SHOP 18 BALDOCK ST., WARE, HERTS.

Tel. 61593




RETURN OF POST MAIL ORDER SERVICE

R.C.S. 10 WATT

AMPLIFIER KIT

Thie kit is suitable for record players, tape piay back,
guitars, electronicinstruments or small P.A. systems
Two versions are available. A mona kit or a stereo
kit. The mono kit uses 13 semiconductors. The
stereo kit uses 22 seniiconductors with printed front
panel and voluue, bass and treble controls. Spee
10W output into 8 ohms, W into 15 ohms. Res-
ponse 20c/s to 30kc/s, input 100M.V. high imp.
8ize 9}in x 3in » 2in.

oo £41°25 s £418 1o

Easy to build.  Full instructions supplied.

ELAC 10 inch

Dual cone plasticised roll sur-
round. Large cerainic magnet.
30-16,000 cfs. Bass resonance
39 c/s 8 olm impedance.

10w,
9 sin. modet €325, £4°95

MAINS TRANSFORMERS 17, 7e%r

o0p each.

50-0-250V 70mA, 6-3 £2.95

5 080m4A, 6:3V 2A £4.80
350-0-850 80m A 2A £5-80
300-0-300 120mA £27:00
220V 45mA, 63 £1-75p
HEATER TRANS, 6 3V 3A. £1.45 ! amp. 98p
GENERAL PURPOSE LOW VOLTAGE.

Tapped uutputs at 24 3,4,5, 6, 8,9,10,12, 15,18,

24 and 3 24.60
1A 6,8, 10 12,16, 18, 20, 24, 30, 36, 40, 48, 60 £4.60
24,6,8,12, 17,16, 18, 00, 24
34,6,8,10,12, 16, 18,20
8,10,12,16, 18 4,30, 36, 40, 48, 60 £11.25
0,16V 1A £2. 6% 500mA £1. 9V 14 £1
12V 300mA £1, 12V 200mA £1. 12V 750mA £1.
40V 23 tapped 10V or 30V £2.95. -:0\ 3A £2.
40V 24 £2.95 30V 5A + 34V 9A ct. £376
20-0-20V 1A £2, 30V 1A 51 75. 20V 1A £1'80.
60V, 40V, 20\ or 20-0-20V", 1A £3'50,
AUTO TRANSFORMERS, 11‘,\ to 230V or 230V
to 115V 150W £5; 250W £6; 400W £7; 500\ £8,
CHARGER TRANSFORMERS. Input 200/250V
for 6 or 12V 114 £2.75; 44 £4.60.
FULLWAVE BRIDGECHARGER RECTIFIERS:
6 or 12V outputs 13 A 40p: 2A 66p; 4A 86p.

R.C.S. STABILISED POWER PACK KIT

Allparteincluding printed circuit and instructiona to
buiid this unit. Voltages available: 6V, 73V, 9V,
I12V. Up to 100mA output. £ .9 Post
Please state voltage required. 45p.

R.C.S. STEREO FM TUNER

Thlu completely cased mains powered Hi-Fi
Tuner with brushied aluminiumfaciais British £27 50
made using the latest circuitry. Bargain. Post 45p
Stereo Tuner/Amplifier Chassis. Brand new £33-50.

BARGAIN 3W AMPLIFIER. 4 Transistor
Push-Pull Ready built with volune, treble and £3.95
bass controls. 18 volt battery operated.

YHN" HEATING ELEMENTS

8ize 10§ - 8! -~ }in. Operating voltage 200/250V
a.c.260W approx. Buitable for Heating Pads, Food
‘Warmers, Convector Heaters,ete. Must be clamped
between two sheets of metal or asbestos.

onNLY 40p EACH (FOUR FOR £1-50)
ALL POST PA1D—Discounts for quantity.

E.M.L. I3} x 8in
SPEAKER SALE!
With tweeter.  And £5.95

crossover. 10W,
Post 451

State 3 or 8 ohm.
As illustrated.

IS W model £8:50
8 or 15 ohms. Post 65p
20W model £9-50
8 or 15 ohms. Post 6op

BAKER MAJOR 12 £12:35

Post 50p

30-14,500 ¢/s. 12in double
cone, woofer and tweeter cone
together with a BAKER
ceramic inagnet assembly
having a flux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 ¢fs. Rated 25W.
NOTE: 4 or 8 or 16 ohms
must be stated,

Module kit, 30-17,000 c/s
with tweeter, crossover, baflle
and instructions.

Asillustrated. £ I 5
Piease state 3 or 8 or 15 ohrus.

“BIG SOUND”
BAKER SPEAKERS

Robustly constructed to stand up to
long periods of electronic power.

As used by leading groups and discos
Useful response 30-13,000 c/s.

Bass Resonance 55 ¢/s.

e = £10°95

4, 8 or 16 ohms.

Post 80p

Post 50p

i o> £12+50

4, 8 or 16 ohms.
Post 50p

GROUP 50/12in |

60W B or 16 ohms

with aluminium

presence donie. Post 90p

o o0 £22°50

8 or 16 ohms.
Post 90p

Disco, Group+ PA Cabinets in stock.
Seud for Leaflet.  Cabinet Fittings,
Handles, Corners, Feet, Covering
Material all in stock.

BSR HI-FI AUTOCHANGER

Plays 12in, 10in or 7in records
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
guarantee. A.c.200/250\.
Size 13} 11}in.

Above motor board 33in.
Below motor board 21in.
With STEREO/MONO
CARTRIDGE

Single Player version £13°50.

£11-95

A Post 75p
GARRARD AUTOCHANGER Model 6300 £14-85

GARRARD MINICHANGER 12 x &in £895
PORTABLE PLAYER CABINET £4-50
Post 30p.

Modern  design. Size  16in - 13in - 7in  rexine
covered. Large front grille. Hinged lid. Chrome
fittings. Motor board cut for Garrard or BSR deck.

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, stereo/compat. cartridge.
Baseplate. Size 1lin iin. Turntable. Size Tin
diameter ¢. mains. 0/250V .

eeds 7 siz cords.
3 specds plays all size records £6.95 Fost
Two for £13, Iost 70p. 45p

BAKER 150 WATT
ALL PURPOSE
TRANSISTOR
MIXER AMPLIFIER

Ideal for Groups, Disco, PLAL aml Muslull nstruments.
4 inputs speech and music

mixing. Output 4/8/13 vhm.a.c. ‘\‘Ialn! £68 Carr.
Separate treble and bass controls. £1-50
50 watt model £49,

NEW ‘DISCO 100 WATT’ £52
ALL TRANSISTOR AMPLIFIER CIHASSIS

2inputs. 4 outputs separate  olume treble Carr. £1

and bass controls. deal disco or slave amplifier chassis.
BLACK CARRYING CABINET AVAILABLYE £9.

PW SOUND TO LIGHT DISPLAY

Complete kit of parts with R.C.8. printed cireuit.
Three 1,000\  channels. As  fcatured in
Practical Wircless. £ I 2.50 CABINET extra £3.

GOODMANS CONE TWEETER

18,000 c/s. 25W 8 ahm. Price
8in Woofcr £6°75, £3-25

baker w

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Professionai model. Four inputs. Treble, Bass, Maatcr
Volume Controls. 1deal disco, P.A. or groupe. £85
3.A.E. for details. J speaker outputs.
3 or 8 or 15 ohni. 100V line to order.
Suitable carrying case £16-50.

E.M.l. GRAM MOTOR
120V or 240V a.c. 2,400 r.p.m. 2-pole,
T0mA. Bize 2] . 2]« 2lin. 1
E.M.l. TAPE MOTOR
4 pole, 240V a.c. 185 mA
1,400 r.p.m. Spindle &in dia .
75V version £1 (Illustnted) £2 00
SIze 3i~2l . 2lin. --“ Post 30p
COLLARO GRAM MOTOR I20V 75
GEAR BOX 25:1 95p. P
PHILIPS GRAM MOTOR 6 VOLT A.C. £I'50

plua £2-50 carr.

£1-25

Post 30p

AUDITORIUM

highpower. ElectricGuitara,
public address, multi-speaker
systems, electric  organs.
Ideal for Hi-Fi and Disco-
theques.

Bass Resonance 3o ¢fs

6in - 4in, 70p; 8in  6in, 90p; 10in

ALUMINIUM PANELS, 15 s.w
26p: ]01u 7in, 30p; 12in ~ Jin, 30p

HEAVY METAL PLINTHS

With P V.C.Cover.  Cut but for most £ 5 .95

B.S.R.or Garrard decks.

Silver grey finish.

Model A", Size 12} - 14 - 7! N —
Model 15" Size 16 - 133 7in. (REt 2D
Extra Large Plinth and Cover.

size 20 x 171 X Yin. Callers only £18-50.

TINTED PLASTIC COVERS ONLY
Sizes: "\ ~14 1 44in.  £2.50. B’ —203in
12%in 4lin, £3. € 173in 13%in 3%in, £3.25.
‘D'—161in 14in 4in, £3.50.  F'— 19in x 14ginx 4in,
£3°50

Ideal for record decks, tape dechs, ete. Post 75p.

BAKER HI-FI SPEAKERS

HIGH QUALITY—-BRITISH MADE

SUPERB
12in 25 watts

A high quality loudspeaker.
its  remarkable  low  cone
resonance cusures clear
reproduction of the deepest
basy. [Mitted with a special
copper drive and concentric
tweeter cone resulting in full
range reproduction  with

remarkable elliciency in the
upper register.
Bass Resonance 2ocls

Flux Density 16,500 gauss
Useful response 20-17,000 ¢/y
& or 15 ohms models.

£18°50

{2in 35 watts

A full range reproducer for

Flux Density 15,000 gauss
Useful response 25-16,000 ¢fs
8 or 15 ohms models.

£17°50 =
80p.

15in model 45 watts £22°50, Post 90p.

BLANK ALUMINIUM CHASSIS, I8 s.w.g.

n. £1-16;
l4in x 9in, £1.50: 16in  #in, £1.45; 12in  3in. 87p;
16in < 10in, £1.70. 12in X Rin, £1°35.

. 6in -hn 15p; 8in  6in,
2in 8in, 40p;
9in, 50p; I12in x 12in. 55p;

16in in, 45p: l4in
16in - 10in. 75p.

ALUMINIUM ANGLE BRACKET, 6inxlin Jin, 15p.

ALUMINIUM BOXES MANY SIZES IN STOCK.

RADIO COMPONENT SPECIALISTS

Radio Books and Components Lists 10p.

Minimum post 30p.

16

Access and Barclaycard Welcome.

337 WHITEHORSE ROAD, CROYDON
Open 9—6 Wed. 9—I Sat. 9—5 (Closed for lunch 1.15—2.30)

Rail Selhurst. Tel. 01684 1665
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TO AID THE MOTORIST

ANY device that will aid the motorist in keeping down the
costs of running a car must be assured of a warm wel-
come as petrol prices soar skywards yet again. The Car
Exhaust Monitor featured in this issue makes effective use
of the solid state sensor in a simple-to-install system. With
this system the driver has at all times a visual indication
of the comparative efficiency of the combustion processes,
as derived through the monitoring of waste products at the
exhaust.

As a corrective for bad driving habits or as an early warn-
ing of the need for service attention the Exhaust Monitor
will be a boon and should play a useful part in holding
down motoring costs, not to mention assisting in the reduc-
tion of pollution.

On the bigger, wider scale, it is clear that electronics is
becoming more and more important to the motor industry.
The internal combustion engine with its dependence upon
such different but interacting electrical, hydraulic, and pneu-
matic systems is ripe for takeover by an electronic co-
ordinating master mind. A built-in computerised control
system based upon a microprocessor looks ‘like the inevitable
solution, and it is known that the electronics industry is
working closely with the motor industry towards such a goal.
More efficient and safer driving must be the outcome of this
harnessing of the newest technology. But these integrated
electronic control systems will not appear overnight, not at
any rate in popular family cars.

In the meanwhile, as he awaits delivery of his new Aston
Martin  Lagonda—that brilliant example of automobile
engineering which appears to epitomise the ultimate in the
use of built-in electronic systems—the electronics enthusiast
has a number of immediate remedies open to him for improv-
ing the efficiency and safety of his present vehicle, in addition
to this month’s motoring project. Like the P.E. Scorpio
Ignition System, for example.

WIN A MICROPROCESSOR

From any flights of fancy the name Lagonda may have
evoked, we come right down to earth again and invite
readers to think about microprocessors, instead. Recall all
you have read and heard about these miniature packages of
high computing power and then study the points mentioned
in this month’s thought stimulating competition. A micro-
processor could be well within your grasp. That’s a fact.

Three complete SC/MP Introkits with Keyboards, plus 25
CPU chips—these are the attractive prizes kindly donated
by National Semiconductor (UK) Ltd and A. Marshall
(London) Ltd. Thus manufactutrer, distributor and P.E, join
forces to swing the spotlight onto Microprocessors For The
Constructor in this very. practical way. Worth thinking about,
yes indeed.

F.E.B.
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HE requirement was for a simple low cost radio
T control system for a model boat. Something
offering a greater area of control than a single chan-
nel system was needed, without the complexity of
an expensive proportional system. A multi-channel
tone system was considered but for total reliability
reeds had to be excluded.

The outcome was a companion coder/decoder
which can be used with most transmitter/receivers.

The system is basically a four channel one but
modifications are offered to extend the facility.

Standard TTL logic techniques are used to main-
tain the intention for high reliability at low cost.

This month the alternatives of coder will be
described. Next month the decoder circuitry will be
given with setting up details for the system.

/

Low Cost’ /

RADIO
in COHTROI.
SYSTEM

By G.D. SOUTHERN | \
. \
Part1-CODER \

CODER DESCRIPTION

The coder circuit in its prototype form is shown in
Fig. 1. Capacitor C1 charges through a selected resis-
tor network from the positive supply line and dis-
charges through resistor RS via an internal transistor
in the .555 integrated circuit. By varying these
resistors, the astable duty cycle and frequency can be
varied (see Tables).

This coder (Coder ) can generate four tone
frequencies. In order to radiate a continuous tone
to trigger the fifth channel (O/P5) of the decoder.
the circuit is arranged to oscillate at a low frequency
when the three push-buttons are released (channel 4).

In this system only a single command operation
can be carried out at a time. However, decoder O /P35
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Fig. 1. The basic Coder
circuit diagram
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is arranged so that whenever the transmitter is
modulated the model boat motor will run. This is
unaffected by the frequency of modulation so long as
the frequency is within the overall bandwidth of the
system.

The advantage of this is that with transmitter/
receiver failure or the meodel running out of range
the motor will stop.

Resistor R4 is chosen so that the oscillator func-
tions within the passband of the fourth channel
(O/P4) of the decoder. The frequency range
involved in this case is 150-317Hz and the value of
the resistor is so chosen to provide a frequency
of 215Hz at 9 volts. Although this means that one of
the decoder channels cannot be used, it simplifies
the design of the coder. '

To increase the frequency of the coder for the
other channels resistor R4 has to be shunted by a
resistor of lower value. By pressing one of the
push buttons 1, 2 or 3, channels 1, 2 or 3 of the
decoder can be triggered. But as each respective
tone frequency is within the overall bandwidth of the
system, channel 5 output will remain high as long
as the circuit is oscillating.

Coder | channel frequencies are shown in Table |
together with fundamental changes expected for 6V
supply lines.

Table 2 shows similar information for the modi-
fied Coder 2 which has a greater control facility.

It should be noted that the values of the charg-
ing resistors are for the prototype coders and will
vary with different units. However, instructions for

the selection of these, in conjunction with the
decoder, will be given next month.
MODIFICATIONS

The circuit for Coder 2 is shown in Fig. 2. The

circuit of Coder | has been modified by the addition
of a transistor TR! and five diodes DI1-D5. This
modification enables the coder to oscillate at fre-
quency slightly higher than the top limit of channel
I (631Hz) and so allows channel 4 to be fully
utilised for control purposes.

When all the push-buttons are released transistor
TR1 will be saturated, because the base-emitter junc-
tion will be forward biased by the current flowing
through resistor R7 and diode DS5. Capacitor Cl

Table 1
Fromaney (14 | ISR, Decnde chure
Vee 9V Vec -6V, j f
591 | 508 | ave-681 | 1 R1 - 5:6kQ
433 437 ' 81478 2 R2-2%kQ
38 342 317-381 ; 3 [ R3=4ak0
215 | 216 | 150317 | 4  |Ra'=s56kQ

Note that if one of buttons 1, 2 or 3 is pressed either
resistor R1, R2 or R3 is connected in parallel with
resistor R4

Table 2
Frequency (Hz) D°°°d°'d Decoder Charging
, (Hz) . O/P } Resistor
Vecc=9V Vcc—6V | I i :
78 | 724 ]’ 5 [15kn
547 | 551  478-631 T 2o
423 435  381-478 2 20kQ +
82k Q2
340 349 317-381 3 39k 0
294 292 150-317 4 |40

Note that the resistor values quoted in the above
tables apply to the prototype units only and will
require adjustment

can charge via resistors R6, R5 and the collector-
emitter junction of transistor TR1. Resistor RS is
chosen so that the circuit oscillates at a frequency
above 631Hz.
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Fig. 3. Component layouts and Veroboard cutting details for Coder 1 and 2

COMPONENTS. ..

CODER 1
Resistors
R1*-R4* see text
R5 12k 2
R6 6-8k €2
R7 1k
All #W high stab.

Capacitors
C1 0-1uF 250V polyester
C2 0.01uF 250V polyester

Semiconductors
IC1 555

When button 4 is depressed, transistor TR1 is cut
oft because the voltage dropped across diode D4 is
less than the voltage across diode D5 and the base-
emitter junction of TR 1. This means the current will
flow through R7 from the negative line via diode
D4 and push-button 4 to the positive line.

As transistor TR is now cut off capacitor C1 will
charge via resistors R6. R4 and push-button 4,
but will of course still discharge via resistor R0
and the internal discharge transistor in the integrated
circuit. Thus the frequency of oscillation is now
governed by the value of resistor R4 and not by
the value of two resistors in parallel as was the case
with Coder 1.

When button 4 is released transistor TR will
again saturate, bringing resistor RS again into the
charging circuit. The switching speed of TRI can
be neglected at the frequency the circuit works at.
Push-buttons 1. 2 and 3 work in a stmilar manner
to push-button 4.
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CODER 2
Resistors
R1*-R5* see text
R6 3:3kQ
R7 18k Q2
R8 6-8kQ
R9 1kQ

All W high stab.

Capacitors
C1 0-1uF 250V polyester .
C2 0-01uF 250V polyester

Semiconductors
D1-D5 1N914 (5 off)
TR1 ZTX500
1C1 555

TRANSMITTER MATCHING

Most radio control transmitters employ a modu-
lation transistor in series with the power amplifier
(P.A)) stage. The coder circuit is easily coupled to
this type of circuit, and all that is required are two
resistors.

These ensure that the modulation transistor is
fully saturated when the output of the 555 is high
and cut-off when the output is low. This will main-
tain clean modulation of the P.A. stage.

CONSTRUCTION

The coder units are constructed on O-lin single-
sided Veroboard. The layout is not critical and as
can be seen from the board drawings, the completed
unit can be assembled on a small piece of board
(Fig. 3).

Care should be taken when cutting the copper
strips as small slivers of copper could be left on the
board, thus shorting out the section.

Next Month: The decoder will be described
together with final adjustments.
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N these days of soaring fuel costs it is of vital
I importance to motorists to make the most of
every gallon of petrol used by their cars. The
Exhanst Monitor described here enables motorists
to see while they are actually driving, the efficiency
of the burning process and therefore adjust their
driving habits to those which most efficiently burn
the fuel. The design can also be used to indicate
the condition of the spark plugs, points and the con-
denser as the efficient burning of fuel depends on
these ' components and any inefficiency is easily
detected by the Monitor.

The use of the Monitor may be favourably com-
pared with the inlet manifold vacuum indicators
which have enjoyed popularity from time to time.
The vacuum gauge uses the inlet manifold depres-
sion to indicate conditions which lead to poor
burning of the fuel. The Exhaust Monitor, however,
is more direct in operation as it actually measures
the concentration of unburnt gas and partial com-
bustion products in the exhaust system.

TRANSDUCER HEART

The heart of the unit is u combustible gas detector
transducer type TGS308 which is mounted in an
add on tube at the rear end of the exhaust system.
The transducer has already been fully described in
this magazine in the July and September 1973 issues.

In ‘brief the device contains two heaters and a
semiconductor resistance element. When at the nor-
mal operating temperature the resistance of this ele-
ment varies with the percentage of combustible gas
at the element surface.

In this design only one of the heaters is used. the
other being kept as a spare in case of damage.

The exhaust gas is taken from the main exhaust
stream by the gas cotllecting tube and diluted with
air in the mixing tube. This mixing is performed in
the same fashion as the bunsen burner or gas cooker.
The diluted gas is then tested by the gas detector.

Practical Electronics  January 1977
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MONITOR

By E. BALL msc & R. A. CRANE o

METER SCALING

The electronics used to supply the heater and con-
vert the change in clement resistance into a signal to
drive a dashboard mounted meter are contained in a
small box mounted at some convenient point in the
car.

The meter scale is not calibrated directly in terms
of parts per million combustible gas for two reasons.
First. there is a mixture of combustible gases present
(petrol. curbon monoxide. alcohol) and the sensi-
tivity of the transducer is different for each gas.
Secondly. of course, the amateur constructor has no
access to complex test equipment necessary to set
up precisely known gas concentrations.

For these reasons the scale is left uncalibrated and
arbitrarily marked as “Good” and “Bad”. These
bands can then be coloured green and red.

CIRCUIT

The circuit is shown in Fig. |. It is powered from
the car 12V electrical system and will work with
either positive or negative earth vehicles as all the
components are electrically insulated from the

mounting box and car chassis.
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Fig. 1. Circuit of Monitor

COMPONERTS . . .

Resistors
R1  330Q R3 120Q1W R5  39kQ
R2 100Q R4 1kQ Ré 27kQ

All resistors +10 per cent $W except R3.

Potentiometer
VR1 47k skeleton preset

Semiconductors
TR1 TIP3055 (with insulating kit)
D1 1N914
D2 82V + 5 per cent 1W Zener diode

Miscellaneous
18 gauge aluminium box with lid;
X1 TGS308 combustible gas detector;
ME1 100 A 2in meter; FS1 2A fuse;
Verobhoard (0-1in matrix); B7G valve base;
1 Jubilee clip to suit exhaust pipe

The resistor R3 and the Zener diode D2 are used
to derive an 82V reference supply, which stabilises
the instrument against the variations in battery
voltage usually encountered. The transducer heater
supply voltage, 1-2V on pin 5, is derived from this
82V reference via R1, R2 and TR1. The current
is approximately 0-5A so the power dissipated in
TR1 is (12-1-2) 0-5 = 5-4W.

Under conditions of high battery voltage this
could be higher, up to 8W at 17V so TR1 must have
adequate heatsinking arrangements. In the prototype
TR1 was mounted on the metal case containing the
electronics (using a mica insulating washer).

If the case is clamped in close thermal contact

with a car body member this will further aid the °

heatsinking arrangements but is not absolutely essen-
tial.

INTERPRETING THE METER

The drive to the transducer resistance element is
from the 8-2V stabilised supply through the resistor
R4. The voltage developed across the element is a
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function of the combustible gas concentration at the
element surface and this voltage is applied to the
1004A indicating meter via a non-linear shaping
circuit comprising R5, R6, DI and VR1.

These are used to make the best use of the meter
scale with the concentrations of gas present in the
exhaust system. With no combustible gas present in
the exhaust system, that is with the car engine
stopped, the voltage dropped across the resistance
element is a maximum and VR1 is used to set the
reading on the meter to the maximum point on
its scale. This corresponds to perfect combustion
of the fuel and thus the right half of the scale of the
meter is labelled *“Good” and the left half “Bad”.

CONSTRUCTION

The unit is built in three parts: tailpipe unit, elec-
tronics and meter. The exhaust tailpipe unit 1is
mounted on the end of the exhaust pipe and holds
the gas sensor. This is connected with a three core
mains cable to the electronics unit mounted at some
interior convenient point and fixed if possible in
close thermal contact with a body member or panel.

Finally the dashboard mounted meter is connected
to the electronics unit with a two core cable.

ASSEMBLY

Details of the exhaust tailpipe unit are shown in
Fig. 2. The transducer is plugged into a B7G valve
socket which is screwed to an aluminium or steel
mounting bracket with self tapping screws. The tube
should be just larger than the diameter of the
exhaust pipe and is clamped onto the end of the pipe
using a Jubilee clip. The author’s car was an Avenger
1300 estate and a 50-8mm tube was found
satisfactory.

Although this size would be satisfactory for a
number of other cars there are a large variety of
possible exhaust sizes and the reader is advised to
check before proceeding. 1t is possible that if diffi-
culty is experienced in getting a suitable tube that
one of the popular chromed extension tailpipes could
be obtained from a car accessory shop.

The gas collecting tube is 6:35mm diameter non
ferrous metal bent as shown. The end of this tube is
flattened and a 2mm jet hole drilled in a flattened
portion. The mixing tube is again non ferrous metal
this time of 12:5mm diameter drilled with 4 X 2mm
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air holes every 90 degrees as shown. These two tubes
are fixed to the tailpipe extension with Araldite
epoxy resin in the positions indicated.

When fixed the sensor mounting chassis complete
with the valve holder is slotted over the mixing
tube and held in place with self tapping screws.
Finally the transducer is plugged in and the cover
fitted. The case used to contain the electronics unit
should be about 102 X 76 X 25mm with a lid and
should preferably be made of aluminium because
of its superior thermal conduction properties. TR1 is
fixed to the inside of this using an insulating mica
washer.

The other components are mounted on Veroboard
as shown and fixed inside the case using three spacers
and 6BA fixings.

The meter can be mounted on a simple bracket
which is then fixed to the car dashboard. Different
brackets of course may be used to suit individual
tastes and requirements.

When installing the unit into the car it is impor-
tant that any wiring should not come into contact
with the exhaust system and careful routing of the
cables is necessary, particularly the supply cable if
it is taken underneath the car and via the engine
compartment.

Long term testing of the unit has revealed that
the aluminium parts corrode slightly and deposits of
carbon and other combustibles form in the tail pipe
extension and in the chamber above the mixing tube.
These deposits should be removed if they build up.
The period of time for the deposits to accumulate
will depend very much upon the condition of the
engine, whether it is in tune or burning excessive oil.
However, periodic maintenance every 3 months or
3.000 miles should suffice for the average motorist.

THE GAUGE IN USE

After switching on the gas sensor requires several
minutes to warm up to maximum sensitivity but
nevertheless still gives useful indications during this
period, easily detecting whether the choke has been
left out. When both the engine and unit are warmed
up, however, the needle can be moved between
“Bad” and “Good” by the style of driving.

Using the engine as a brake for example produces
efficient combustion and therefore a “Good” read-
ing. On the other ‘hand rapid depression of the
accelerator pedal produces an over rich mixture and
this sends the needle well into the “Bad” region.
Between these extremes we have found other
interesting observations, e.g. letting the car labour up
hills in top gear produces less efficient combustion
than changing down a gear.
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REVIRWS

ELECTRONICS ENGINEER'S REFERENCE BOOK
(Fourth Edition)
Ed. by L. W. Turner
Published by Newnes-Butterworth
1,420 pages, 220mm X 140mm. Price £25'00

AUTOMATIC TESTING SYSTEMS and
APPLICATIONS
By R. Knowles
Published by McGraw-Hill
246 pages. Price £6.30

WE all need to keep up-to-date in our knowledge,
but production costs of print and paper are still
soaring. According to the Publishers Association the
cost of text books has risen 17 per cent in the past year
and the average price now works out at £1'52 per 100
pages. It is in this context that one needs to examine
the “Electronics Engineer’s Reference Book™ published
by Newnes-Butterworth with a cover price of £25. It
sounds an awful lot of cash for one binding but some
of the 27 sections are complete books in themselves: that
on Telecommunications. for example, having 231 pages
and Solid State Devices having 123 pages. Altogether
there are 63 authors, all specialists, who have con-
tributed and the complete work has been ably edited
by Leslie W. Turner, now a consultant engineer but
well known for many years during his time as Head
of Engineerng Information with the BBC.

The last edition came out in 1967 so there was plenty
of scope for an up-dated edition and this, the fourth
edition. has been completely re-written. The cut-off
point for editorial copy was clearly some time in 1975.
Nonetheless the book is as nearly up-to-date as can be
reasonably expected and includes new techniques like
laser communications and plasma and liquid crystal dis-
plays but stops short of microprocessors.

The first 14 sections deal with theory., materials and
circuits, the remaining 13 on applications. There are
over 1.400 pages. hundreds of diagrams, tables and illus-
trations and comprehensive references for further read-
ing. All in all a handsome and useful volume for both
the newcomer and the old-timer who still needs to
keep abreast of new developments. Nearly all the
authors are industry men writing for industry as well
as for students.

The fast-growing automatic test industry is dealt
with in “*Automatic Testing. Systems and Applications’™.
This is a ‘book for industry with sections on economic
benefits and systems management as well as ‘theory and
practice covered in its 246 pages.

But | only realised what good value such books are
when | saw “Freshwater”: A comedy by Virginia Woolf
with a cover price of £3-00 for its slender 75 pages.

NExvs

SOLID STATE NOVELTY PROJECTS
By M. H. Babani
Published by Bernards (Publishers) Ltd
92 pages, 180x 108mm. Price 85p

coLLECTION of ten circuits for the electronics
enthusiast, covering games, musical instruments,
lighting controls, even a mosquito repeller! Most of the ’
material has appeared previously in Electronics Australia.
G.C.A.
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SECOND YEAR

In completing its second year in
orbit. Arie/ V has doubled its plan-
ned life of operation. Some degra-
dation with time has been observed
but this has not detracted from the
value of the real scientific perform-
ance. An interesting point that has
arisen here. is that as the various
subsystems are affected by age the
operations control centre at the
Appleton laboratory have become
more flexible in order to adjust
quickly to changing conditions. This
has brought a certain swift sophisti-
cation and perhaps a more close
relationship between the satellite
and the human interface.

The satellite gas supplies should
ldst, in the case of the pointing of
the spin axis, for a third year. After
that the individual pointing for
observation will cease and an all
<ky survey continued. Gas has been
conserved beyond the design period
because of the aptitude the operators
have developed over time, and also
the modifications that have been
made to computer software to take
into account the irregular changes
in gas pressure.

HYDE

MANOEUVRES

The gas manceuvres are restricted
to times when the jet manifolds are
warmer than the central propane
tank to avoid the possibility of
liquid propane passing through the
valves. As this depends upon the
time of day and the attitude of the
spacecraft to the Sun, operational
schedules are affected and also the
scientific programme is restricted by
prohibiting the viewing of certain
sources at a given time of year.

There is an on-board magnetorquer
which has been used regularly to
minimise the attitude drift rate of
the spin axis. This can also be used
to a limited extent to control the
manceuvres and also to conserve the
gas supply.

The battery charging cycle takes
power from the solar cells during
the 60 minutes that the satellite is in
sunlight and then supplies the power
needed during the 35 minutes of
darkness. This is also expected to
carry on during the third year. Dur-
ing the two years of operation all
systems have performed satisfac-
torily using all modes of the design.

The attitude measurements have
made use of the back-up sensor
system to allow for partial failure
of the primary system. It has also
been possible to refine the accuracy
of some of the measurements by
using the positions of known X-ray
cources. In order to optimise calcu-
lations of spacecraft attitude. data
obtained since launch have been
used as a basis for making changes
in the computer software.

OBSERVATIONS

Normally, the satellite is either
pointed at a different source at the
beginning of each day. or otherwise
adjusted to a new position from
which to take further observations
of the same source as on the pre-

_vious day. A complete sequence of

observations on a source will
usually take between two days and
perhaps three weeks.

Since launch, the pointing axis has
been scanned completely around the
plane of the Milky Way once. and
twice more through the region of the
Milky Way in the direction of the
centre of the Galaxy as this part of
the sky is particularly rich in X-ray
sources. In addition, the spin axis
has been pointed at a large number
of individual sources, many of them
believed to be external galaxies.

Finally, there have been three ex-
iended periods, from 10 to 26 days
cach in duration, when the spin axi-
has been so pointed that the Sky
Survey Experiment can monitor the
behaviour of the Milky Way sources.

EXPERIMENTS

All of the experiments have pro-
duced outstanding results. However,
one of the striking features of
Ariel V has been the way in which
the difterent experiments have com-
plemented one another to produce
results unrivalled elsewhere. On five
occasions since launch, results from

several experiments have been simul-
taneously published in “Nature”
magazine, all dealing with different
observations of the same object.

The outstanding observations of
this character are those of the
transient X-ray sources. These turn
on rapidly and within a few days
reach a peak of brightness. They
then decay over a few hours, days
or weeks.

X-RAY SOURCES

One of these transients (A0620-00),
first observed by the Sky Survey
Experiment in August 1975, became
for six weeks the brightest X-ray
source in the sky. Only four tran-
sients had been detected prior to the
launch of Ariel V, and observations
of these were sketchy, but Ariel V
has observed no less than 14.

Two further transients (A1118-61
and A0535+26) were found by the
Mullard Space Science laboratory
and Birmingham to be modulated
with periods of 6:75min and 1-73min
respectively. This caused consider-
able excitement, because those
modulated X-ray sources which had
previously been found. varied either
with periods of hours, the modula-
tion arising from the orbital motion
of the X-ray star about an ordinary
star. or seconds, the modulation
then arising from a spinning neutron
star. A periodicity of minutes might
arise alternatively from an extra-
ordinarily close pair of orbiting
stars. or from a very slow rotator.

For some months the explanation
was uncertain; then it became clear
that a slowly rotating neutron star
was involved. Subsequently. with
their experiment on the Copernicus
satellite. MSSL found no less than
six slow rotators amongst the ordin-
ary X-ray sources.

INTERCOSMOS 16

A combined effort in instru-
mentation was undertaken by
Russia and Sweden in the form of
an ultra-violet spectrometer-polari-
meter.  With this instrument it
became possible to make measure-
ments of the polarisation of ultra-
violet radiation coming from the
solar atmosphere.

The instrument was coupled with
a small telescope with a focal length
of 100mm. It has a mirror device
which enables the unit to register
the direction of the radiation from
spectral regions not accessible io
ground based observatories. Simul-
taneous observations of the solar
conditions were made from a tower
solar telescope at the Crimean
Observatory.
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A TWO-PART ARTICLE BY A.BRIAR

INTRODUCTION

Due to the ever increasing demand for faster speeds and
further miniaturisation in computers, the integrated circuit
memory came into existence. This device has been with us for
many years now and new developments are occurring almost
daily ; the subject has become so diverse and complex that it is
aspecialist field in its own right. Butin an area that is growing
at such a rate, especially since the advent of microprocessors,
the time is perhaps ripe to stand back and take stock of some of
the achievements and discoveries to date and to differentiate
between the categories and specific devices currently available.
Also, around this subject has grown a whole new crop of
abbreviations which tend to be confusing to the newcomer
but which, it is hoped, will be adequately explained in this

article.

HIS article is intended to simplity the whole sub-

ject of binury storuge memories, and by start-
ing from the basic magnetic core store it will cover
the developments with integrated circuit memories
to date and show how the whole field has expanded.
The article has been aimed ut the reader with little
or no knowledge of this subject but who it is hoped
will, after reading it. possess a more than working
appreciation of the modern memory systems avail-
able and their applications. It should also provide
a useful “‘recap” for others, particularly in view of
the developing interest in microprocessors.

WHAT IS A MEMORY?

For the purpose of this article a rather simple
definition can be offered:

Any device that can hold information. in what-
ever form, such that the information can be
retrieved again can be called a menory.

Within this definition it is apparent that examples
of memories are numerous and even include such
devices as cassette tapes and gramophone records.
Also, the simple bistable circuit can be considered as
a form of memory and this device is perhaps the
cornerstone of the modern memory system.

Since cassette tapes and gramophone records are
mechanically driven systems they must, by their
inherent speed limitations, be unsuitable for the fast
access times required by modern computers. To be
of use to these machines, stored information must
be available in nanoseconds and mechanical devices
(which have other advantages) are used as backing
stores where access speeds are less important and
where interchangeability is desirable. :

The only way that fast access speeds to the
memories can be achieved is by electronic methods.
Until only a few years ago all computer memories

26

relied on magnetic core stores, but with the advent
of highly sophisticated integrated circuit memories
these former devices are rapidly being replaced.

BINARY STORES

A computer stores the information in binary form.
that is, each digit of information is stored in one
of two stable states. There are two types of
memory capable of storing the information in this
form:

1. The READ ONLY MEMORY (ROM). With
this memory the information has been pre-
viously stored {(or programmed) and cannot be
modified (that is to say that new information
cannot be written into it).

However. the information can be recalled at
will without destroying the contents of the
memory and also. the electric power to the
device cun be removed without any effect on
the information stored such that when the
power is restored the information is again
readily available.

Because of this latter characteristic the device
is said to be NON VOLATILE.

The RANDOM ACCESS MEMORY (RAM).
This type of memory can be written in to and
read out from. It is the most widely used type
since information can be stored, updated, modi-
fied or recalled at any time.

However, the device cannot be physically
removed from its circuit nor can it sustain a
total power failure without losing the informa-
tion stored within it.

Because of this aspect the memory is said
to be VOLATILE. (Although there are some
RAMs which can sustain a partial shut down
of the power, but these devices operate nor-
mally on at least two separate voltage levels).

2

Practical Electronics  January 1977

I



Later in this article a closer look will be taken at
both of these types of memory, but it is important
at this stage to realise the fundamental differences
between them.

HOW INFORMATION IS STORED

As mentioned in a previous section, until only a
few years ago computers used magnetic core storage
for the fast access memory within their central pro-
cessor unit (CPUj—the heart' or brain of the
machine. Core stores rely on the principle of mag-
netism to hold the information and the results,
although satisfactory, were very expensive to achieve.

We will now look at the principles behind mag-
netic cores and at the various types of integrated
circuit memories that replaced them.

MAGNETIC CORE STORAGE TECHNIQUES

One of the characteristics of ferrous materials is
that they can be magnetised; using this ability infor-
mation can be stored within a piece of ferrous
material.

Consider a small torroid made from magnetic
material through which a loop of wire is passed

When this current is removed the core falls back
to the retentive point in the negative sense. Since
there are two stable states for the core to take up,
a4 convention can now be assumed of positive magne-
tism being logical *“1” and negative magnetism being
logical “0”.

DISTURBANCE

Having stored the information in the core, a
method must be found of detecting what has been
stored. By resetting the core always to the “0” state
the resulting large or small change in the magnetic
state of the core can be found: this change in magne-
tism upon resetting is called disturbance.

If a large disturbance is detected then the core
had previously stored a “1”; conversely, a small dis-
turbance indicates a “0”. Note that even though the
core was already in the “0” state there will still be
some disturbance due to the hysteresis loop not
being exactly square, and thus there will be a very
small change in flux density as the core saturates
with the resetting pulse.

The disturbance is detected on the sense winding
which also runs through the core and a separate

(see Fig. 1). If a current is now passed through this sense amplifier detects this disturbance pulse not by
. N w
B +8
A {FLUX DENSITY)
RE;&N‘?VE
T LoBiE
STORED)
Torroi ¥
{MADE FROM H +H
MAGNETIC {MAGNETISING
MATERIAL) FORCE )
"SENSE’ INT s
ouTPUT ORED)
*SIZE OF TORROID MAY BE AS SMALL
AS 0-01” DIAMETER L
/ J

Fig. 1. Example of magnetic
core store using a torroid

wire in the direction A-B, then the torroid will be
magnetised by the inductive effect and, since the
current is in one direction only, the torroid (or core)
will be magnetised in only one direction until it
becomes saturated, i.e. any increase in the current
in the wire will not cause any further increase in
magnetism.

When the current is removed the core retains its
magnetism, the amount remaining dependent upon
the actual material of the torroid. The material
chosen for this type of torroid is one that gives an
almost square hysteresis response and a hysteresis
loop for the material can be seen in Fig. 2.

The remaining magnetism corresponds to the
amount of flux density held at the Retentive Point
which is the point to which the core falls back to
upon removal of the current (the current correspond-
ing to the magnetising force). :

Now, if a current is passed in the opposite direc-
tion, then a negative magnetising force is applied
and the core saturates in the opposite direction.
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Fig. 2. Hysteresis curve for
a magnetic core store

Fig. 3. Two plane ferrite
core matrix array

responding to changes in amplitude but by determin-
ing the width of the pulse, i.e. time taken to reset
the core to “0”. If the core had been in the “1”
state then the time taken to reset to the *“0” state
will be very much longer than if the core had
already been in the “0” state.

COINCIDENT CURRENT

Large matrix stores in computers make use of
these techniques and millions of identical cores are
connected together to make it possible. Use is
usually made of the Coincident Current method
whereby there are two energising windings to each
core, neither of which, independently, is enough to
saturate the core; but when both currents are present
simultaneously then saturation can take place.

This method allows the addressing of one core
at a time out of the whole array by use of a grid
system such as that in Fig. 3. To energise core ““6”,
currents X3 and Y3 would be required. This system
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circuit: an example of this type of memory is the
2107B device by Intel. With this device each BIT
of information is\stored within a memory cell con-
sisting of a single transistor and a storage capacitor
as shown in Fig. 4.

Initially the CE signal is present and allows TR
to conduct which in turn allows capacitor C, to
charge up to a value approaching V. After CE has
disappeared the Row and Column inputs are pre-
sented and TR2 and TR3 both conduct (TRI1 hav-
ing now cut off). Now, if the storage capacitor C,
within the memory cell had stored a logical “1” pre-
viously then C, will very slightly increase its charge
via TR2 to a value

7 C2
V(Q~Q>
(the value of C, is very much larger than the value of

C,). The sense amplifier connected to the sense line
detects this small increase in the charge stored on
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Fig. 4. Simplified memory cell of 2107B device
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. : Vop
may be enlarged to three planes by use of a Z wind- | SENSE AMR LATCHED
ing and this is usually how the large matrix core |REWRITE oAt BY
stores are operated. ] SENSET|___ 4 i/ |RECHARGING (OR
The sense winding for the plane is connected as ! — d [IEEEn A
shown going alternately clockwise then anti-clock- SEEE N [ e b
wise through the cores: the sense amplifier is un- i |\ [BUFFER
affected by the fact that the disturbance pulses may : A
be in either direction but just detects the duration of Veg| ! | LEAVE CT DISCHARGED
any pulse. L TvE
This type of storage system is very fast for access- | 'SENSE AMP ACTIVATED
ing to any particular core, but since a large amount CoL. SELECT J
of the internal wiring of the matrix is done by hand
during manufacture the cost per BIT (Binary Digit)
of stored information is very high. Fig. 5. Bit sense line voltage
CAPACITOR STORAGE TECHNIQUES
Another method of storing information is by stor-
ing a charge on a capacitor within an. integrated C, and latches itself and therefore the sense

line to the logic high state thereby recharging C,
via TR2. If the storage cell had previously held a
“0”, i.e. C, is in the discharged state, then the sense
line voltage becomes

@
V(QQ)

The sense amplifier detects this change and latches
itself to the logic * 0™ state (OV) thereby leaving C,
in the discharged state.

Fig. 5 shows the latching action of the sense line.
Once latched, the sense amplifier also routes the
appropriate logic level to the /nput/Outpur line via
TR3.

If new data is to be read into the memory cell
then both Row and Column addresses must be pre-
sent and the input presented via the input buffer;
this will override any information that is contained
within the memory cell and it therefore takes up its
new state.
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Fig. 6. Transistor latch store (part of SN7484)

LEAKAGE OF CHARGE

Unfortunately, with this type of memory the infor-
mation contained within the memory cell will
gradually disappear due to the leakage of the charge
from the storage capacitor; for this reason each
memory cell has to be “‘refreshed” at periodic inter-
vals by enabling the Row addresses (only) in
sequence. Thus the cells are read and sensed and
the sense amplifiers then proceed to “top” them
back up again by their latching action.

In most devices of this type (where “refresh” is
needed, and called DYNAMIC) the refresh function
can be carried out automatically by the device itself,
if required: though this may cause problems with
the internal circuitry if a refresh cycle is being
carried out independently by the device at the same
time that a Read or Write demand is received.

To overcome this problem the device can be
refreshed at periodic intervals under the control of
the external circuitry.

TRANSISTOR LATCH STORAGE
TECHNIQUES

The transistor latch storage technique was the
most widely used with the advent of TTL tech-
nology, and it is the natural successor to the simple
bistable latch. Now, however, a large number of
these transistor latches have been combined into a
single i.c. package to form very large memories.

Each latch will store one BIT of information and
an example of such a latch is shown in Fig. 6 where
the SN7484 by Texas Instruments has been chosen.

Once again the now familiar Row and Column
inputs are apparent (termed X and Y respectively
here) and these are normally held at logic “0” (OV).
The latch itself must have one transistor conducting
and the other cut off and the former finds its current
path out through the address lines. If the sense of
the latch is to be determined then both of the address
lines must go high to logic “1” and now the con-
ducting transistor of the latch has to find its current
path via either the “0” or 1" sense amplifiers.
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Whichever of the sense amplifiers is activated then
the output of that amplifier drops to logic “0” and
this is presented at the output as inverted data (which
fact is unimportant since the information had pre-
viously been inverted before being stored). With
this type of sensing there is no destruction of the
information stored.

If new information is to be written into the latch
then it is addressed as before and the information is
presented at the write input. If the information to
be written in is the same as before then there will
be no change to the latch, but if different, then the
latch takes up the state of the sense “0” and sense
“1” lines by finding a current path through the one
which has the logic “0” thereby switching on that
transistor and, since there is no current path for
the other transistor down the logic “1” ling, then
that transistor switches off.

This type of memory will retain its information
for as long as the power to the i.c. is present and
does not need refreshing; it is known as a STATIC
type.

RANDOM ACCESS MEMORIES (RAMs)

A very simple summary of the function of
RAMSs was given in an earlier section and to recap,
the RAM can be written into or read out from at
will and is the most widely used type of memory.
There are two basic types of RAM:

(1) The DYNAMIC type in which the information
needs constantly to be refreshed to prevent its
loss.

(2) The STATIC type in which the memory retains
its information for as long as the power is
present and needs no refreshing.

To understand the reason for these two types it
is necessary briefly to touch on the history of their
development. Initially the technology which made
large and cheap production of integrated circuits a
viable proposition was the advent of -the TTL range.
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The RAMs using TTL technology stored the infor-
mation in latches (as in the example given in the
previous section) but an upper limit was reached in
the amount of information that this type of device
could contain.

With the demand for even bigger and faster
memories to pacify the fast growing computer indus-
try. the MOS technology came forward with the
Dynamic RAM where memory sizes could be
increased remarkably (a typical capacity of this type
of device being 4096 BITS).

Because of the drawbacks of ‘‘refresh” charac-
teristic to dynamic memories, research was carried
out to find a way of increasing the capacity of static
devices and again the MOS field held the answer:
at present the memory capacity of, MOS static
memories is mainly confined to 1024 BITS but the
power requirements are simpler than the MOS
dynamic types.

It is now also possible to obtain static RAMs in
the Schottky bipolar technology and extremely fast
speeds may be obtained with these devices; as yet
the maximum capacity of these devices is still Jimi-
ted to about 256 BITS.

The major advantage of the integrated circuit
RAM is that its cost per BIT is small and the
devices are so arranged that they can easily be
expanded to form one vast memory incorporating
many hundreds of packages. This is ideal for com-
puters and the days of magnetic core stores are now
over for new designs. .

Next month: Read Only Memories, including PROMs
and EPROMs, and Charge Coupled Devices.
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Thermal
Resistance

& Derating

of Devices
By C. Rudd

THERMAL resistance is analogous to electrical resis-
tance in that it restricts the flow of heat while elec-
trical resistance restricts the flow of charge as current.
In fact, it is found that most of the simple equations
relating to the flow of direct current have counter-
parts in those relating to the flow of heat.

The thermal resistance between two points is defined
as the temperature difference between those points
divided by the rate of flow of heat from the hotter
point to the colder. The units of thermal resistance
are therefore kelvin (or degrees Celsius, it makes no
difference) per watt. Now, the active part of a semi-
conductor device will have a maximum permissible
temperature (usually called the maximum junction
temperature, denoted by Tj max) beyond which damage
or incorrect operation will occur. Therefore, the total
thermal resistance between the active regions of the
device and the surrounding environment (ambient)
should be made as small as possible so that as much
heat per second as possible can be conducted away.

This total thermal resistance between the junctions of
a device and ambient will usually comprise several com-
ponents. First, there will be a resistance between the
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device’s junction and its case comprised of several
internal components which do not, in general, concern
us since we cannot alter them. The total thermal
resistance is usually denoted by 8., which might be
anywhere between three and ten kelvin per watt for a
typical power transistor. Secondly, if a heat sink is
fitted to the device there will be a ‘“‘mounting” thermal
resistance due to the insulating washers, if any, between
the device and the sink and, finally, a thermal resistance
between the heat sink and ambient. Generally the
mounting and sink thermal resistance are lumped
together and denoted by &ca.

Since all the electrical power dissipated in a device
must, ultimately, appear as heat, as much electrical
energy as is pumped into the device per second must
escape as heat energy once the device’s various tem-
peratures have settled down to steady values. Thus
it is clear that if 6j, is the total thermal resistance
between the device’s junctions ‘and ambient, and P is
the rate at which power is dissipated in the device (the
rate of conversion from electrical energy to heat
energy), then the junction temperature must be 6j,.P
above ambient temperature to maintain a sufficient
flow of heat energy out of the device. Note the analogy
here with the Ohm’s law formula; voltage drop equals
current times resistance.

Thus if T, is the ambient temperature

Tj == Ta -+ eja.P
Since Tj must never rise above T;j max, the maximum
tolerable dissipation must decrease as the ambient
temperature rises. This is known as ‘‘derating’, and
the rate of change of a device’s maximum power dissi-
pation with ambient temperature is known as its
“derating factor”.

By rearranging the above equation to give P in
terms of T,, T; and f;, and differentiating with respect
to Ta, it is easy to show that the derating factor must be
minus the reciprocal of the total thermal resistance
between junctions and ambient. Therefore, the units of
derating factor are watts per kelvin, typical values for
power t\ransistors being between 0-33 and 0- 1 WK-!. 3
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MICROPROCESSOR

GOMPETITION

PRIZES TOTALLING £666 10 BE WON!

One of Britain's largest stockists of electronic components,
A. MARSHALL (LONDON) LTD., and one of the leading
microelectronic manufacturers NATIONAL SEMICON-
DUCTOR (U.K.) LTD., join with PRACTICAL ELECTRONICS
in presenting this exciting MICROPROCESSOR com-
petition.

MA'N pnll[s each comprising a SC/MP

Introkit plus Keyboard Kit. worth £122 (retail price
at the time of going to press).

waoo™oN 2% Runners-up Prizes

will be awarded, each comprising a single-chip 8-bit micro-
processor (the 40-pin d.i.l. package which forms the CPU
heart of the SC/MP Introkit—retail price at the time of
going to press £12).

HOW TO ENTER

Simply study the eight microprocessor attributes given betow. and place them in what you consider to be their
order of importance to the average PRACTICAL ELECTRONICS reader.

Write the key letters in your chosen order in the boxes provided on the entry coupon. For example, if you consider
that *"SIMPLIFIED INTERFACING ' is the most important of them all, write “"E’"in the first box: the letter of your next
choice goes against 2nd and so on for all eight.

Complete your coupon. all in ink (pen or ballpoint) with your full name and address, then post in a sealed
envelope to:

PRACTICAL ELECTRONICS MICROPROCESSOR COMPETITION, 55 EWER STREET, LONDON, SE99 6YP, to arrive
not later than Monday January 24, 1977.
IMPORTANT

Before sealing your envelope, copy out on the outside back of the envelope the eight key letters in exactly the
same order as they appear on your completed coupon. Do not enclose any correspondence or matter other than
your entry form. '

A FLEXIBILITY IN USE E SIMPLIFIED INTERFACING
B LOW POWER COMPARED WITH F HARDWARE RE-USABLE FOR
TTL MANY DIFFERENT PROJECTS

CHEAPER THAN EQUIVALENT TTL
EXTREME COMPACTNESS

C SAVING IN CONSTRUCTION TIME G
D VERY COMPLEX PROJECTS MADE H

POSSIBLE COMPETITION RULES

—_— . —— —— FREE ENTRY COUPON —— — —— —— — — —
. T

lease post to:

PRACTICAL ELECTRONICS MICROPROCESSOR COMPETITION 1st

55 EWER STREET, LONDON, SE99 6YP

My order of importance for the eight
listed on the right.

features is

l entering the competition, | agree to 3rd
| the rules as final and legally binding. :

I

I

NAME

(Mr./Mrs./Miss)

ADDRESS
(Block letters)

l Closing date for entries Monday. January 24. 1977

............................. 6th

in

2nd

4th

7th

8th

|

|

l

|

5th |
|

|

|

I

—_— — — —— — — CUT ALONG THE LINE —_—
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There I1s no entry fee. but each entry must be fully
completed in ink on the proper printed coupon cut from
PRACTICAL ELECTRONICS. and must bear the entrant’s
own full name and address Every accepted entry will be
exammned and the fust prizes as described. will be
awarded to three entrants who, in the opinion of the
expert panel of judges have shown the most skill and
judgement n listing the eight features in order of
importance The other prizes will be awarded to the
senders of the 25 next best attempts in order of merit No
entrant may win more than one prize

In the event of a tie or ties, for any of the prizes. a
further eliminating competition wiil be held, by post.
between the tying competitors to determine such
winner(s) or winmng order

Any entry which does not comply with the printed
Instructions or Is received after the closing date will be
disqualified as will any received mutilated or llegible.
incomplete or bearing aiterations. No responsibility will
be accepted tor entries lost or delayed in the post or
otherwise.

The judges decisions, and those of the Editor of
PRACTICAL ELECTRONICS in all other matters atfecting
the competition. will be tinal and fegalfly binding No
correspondence wiil be entered into

The competition 1s open to all readers (n Great Britain,
Nerthern ireland, the Channel islands and lsle of Man
excep! employees (and their famihes) of 1PC Magazines
Lid . the printers of PRACTICAL ELECTRONICS, A
Marshall (London) Ltd or of National Semtconductor
(UK Ltd

The winners will be notified and the result announced
in the earliest possible 1ssue of the magazine
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MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press.

CIRCUIT BOARD

A claimed new concept in proto-
type printed circuit boards has just
been launched by P.B. Electronics,
makers of the well-known S-DeC
prototype wiring system. Known as
Blob Board, it allows the user to go
direct from circuit diagram to com-
pleted board.

Component layouts can be drawn
direct onto the board, eliminating,
it is claimed, many of the errors
which can occur in transferring
from circuit diagram to ordinary
p.c.b.s. The component layout is
simply drawn on the board pattern
using an ordinary felt pen. The com-
ponents are then laid over their re-
spective drawings and “blob” sol-
dered in position. Components can
be reused and re-soldered making
circuit prototype modifications and
amendments fairly easy.

Initially, there are 12 different
boards available in a wide variety of
patterns which, between them, will
accommodate most components
from discretes to i.c.s.

Addresses of nearest stockists and
prices of the Blob Board can be ob-
tained from P.B. Electronics (Scot-
land) Ltd. (Dept. P.E.), 57 High
Street, Saffron Walden, Essex CB10
1AA.

SERVICING PROBE

A small and lightweight signal injec-
tor probe suitable for radio and TV
servicing is the latest product from
Carlo Gavazzi (UK) Ltd.

Known as the Pantec USHJET, it
can be used for fault finding in a.f,
i.f., and rf. amplifier stages, L.w., m.w.,
s.w., u.s.w., and f.m. wavebands for
radio and v.h.f. and u.h.f. channels up
to 500MHz for television.

The circuit consists of two signal
generators, one at audio and the other
at radio frequencies. The impulsive
waveform derived from a blocking
oscillator-type  circuit produces a
signal with a wide range of harmonic
frequencies up to 500MHz.

By injecting the signal at various
points in an amplifier circuit, the
probe is an effective dynamic analyser
for tracing breaks and component
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failure. The fundamental frequencies
are 1kHz and 500kHz, with an output
voltage of 20V peak-to-peak. Maxi-
mum permissible voltage at the probe
tip is 500V d.c. Powered by a self-
contained 1-5V cell, the current con-
sumption is about 25mA.

Further details and price of the
Pantec USIJET can be obtained from
Carlo Gavazzi (UK) Ltd. (Dept. P.E.),
North Crawley Road, Newport Pagnell,
Bucks., MK16 9HF.

UPDATED
OSCILLOSCOPE

Some four years ago, Scopex
Instruments, was formed to manu-
facture and market oscilloscopes.
Their first design was the 4DI10, a
IOMHz dual trace instrument offered
at less than £100.

Now, as part of their programme
of expansion and updating, Scopex
have announced the 4D10A, broadly
similar to the 4D10 in appearance
and facilities, but incorporating a
number of significant improvements.

All power supply lines are now
stabilised, producing a rock steady
display even with« 10 per cent varia-
tions in mains voltage. Measurement
accuracy is +3 per cent for both
time and voltage, maintained over
the same mains input range. The
vertical input attenuators are those
designed for the 25MHz bandwidth
4D25, and allow the full 10MHz
bandwidth to be achieved even on
the 50V/cm range.

Added features 'in the new instru-
ment are a TV field sync separator
and a non-reflective Glarecheq
screen filter. The graticule is ruled
on the reverse of the latter and is
actually in contact with the c.r.t.
face, virtually eliminating parallax.
The adoption of aluminium for the
case has reduced the overall weight
by 25 per cent compared with the
4D10.

Price of the 4D10A is £150 ex-
cluding VAT. Further details are
available from Scopex Instruments
Limited (Dept. P.E.), Pixmore In-
dustrial Estate, Pixmore Avenue,
Letchworth, Herts SG6 1JJ.

RECORD CLEANER

An anti-static device has been
incorporated into the Mark 3 ver-
sion of the Groovac vacuum record
cleaner manufactured by RI Audio.
Not only does the device discharge
static on records but also the new
cleaner is claimed to be considerably
more effective in removing dust,
both surface and microdust.

The new device consists of a small
carbon fibre 'brush and a suction
cleaning nozzle attached to the arm.
The device is “earthed™ via electrical
connectors inside the arm. Static
electricity on the record is dis-
charged by the carbon fibres which
track across the record just ahead

of the suction nozzle and pick-up
stylus. In -addition to eliminating
static, the carbon fibre brush also
gathers surface dust which would
otherwise collect on the suction
nozzle hairs and impair tracking.
Tracking of the vacuum cleaning
nozzle and carbon fibre brush across
the record has been improved by
replacing the plain bearing with a
ball bearing, this also makes it pos-
sible to achieve a lower tracking
force of 0-5 gram. The bearing hous-
ing has been redesigned to include a
fluid seal which eliminates air leaks.
Anti-skating force, or bias, is pro-
vided by a hair-spring mechanism
in place of the inclined face pre-
viously employed. The bias force is
adjustable with the new design.
Suction is provided by a pump
mounted inside an enclosure for
acoustic isolation. In use the pump
is suspended by springs to ensure
that mechanical vibration is not
transmitted to the enclosure.
Further details and price of the
Groovac Il vacuum record cleaner
can be obtained from RI Audio
(Dept. P.E.), Kernick Road, Penryn,
Cornwall.

New ‘Blob' Printed Circuit
Board from P.B. Electronics

The 4D10A Oscilloscope from
Scopex Instruments

Rl Audio Groovac Il
cleaner

record
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SYSTEM 1B

MP 60 type deck complete
with magnetic cartridge.
de luxe plinth and cover

DIY STEREQ 2
SYSTEM &=

COMPLETE WITH SPEAKERS

8 deck, and teak-veneer simulate
cabinets with clear plastic top
Easily built by hobbyists.

35-WATT DISCO AMP
Here's the mono unit you need to
start off with. Gives you a good
solid 35 walts rms. 70 watls peak
oulput Big features include two
disc inputs, both for ceramic
cartridges, tape input and
microphone input. Level mixing
controls filted with integral
push-pult switches Independent
bass and treble controis and

master volume 27 - p&p
£2750 0150

20x20 Watt STERED AMPLIFIER

Superb Viscount IV unit in teak-finished cabinet. Black fascia with aluminium
rotary controls and pushbuttons, red mains indicator and stereo jack socket.
Function switch for mic, magnetic and crystal pick-ups, tape, tuner, and

auxiliary. Rear panel features two mains outlets, DIN speaker and input sockels.
plus fuse 20+ 20 watts rms, 40+40 watts peak

HOW YOU CAN SAV

For only £80. you get the 20+20 wat!
Viscount IV ampiifier; a pair of our 12-watt-
rms Duo Type Ilb matched speakers; a BSR

58000
*p&p E6S0
Carriage surcharge to Scotland: System1b £2.50,System 2 €5

Here's real value in OIY! Comprises ready-built
amplifier module, 3-speed Garrard auto-return

£2695

+p&p£40s

p&p £210

SYSTEM 2

magnetic cartridge,
de luxe plinth and cover

'\. Specially designed by RT-VC for the
* experience constructor, this kit comes
; complele in every detail. Same facilities

Pl as Viscount IV amplifier. Chassis is

B ready punched, drilled and formed

Cabinet is finished in teak veneer.

Black fascii and easy-to-handle

aluminium knobs.

~  Oulput 30+ 30 watts 52900
rms, 60+ 60 peak. +p&pe210

and overheat protection

PORTABLE DISCO CONSOLE
with built-in pre-amplifiers
Here's the big-value portable disco

console from RT-VC' It features a pair

of BSR MP 60 type auto-relurn,

single-play professional series record

decks Plus all the controis and features you
need 1o give fabulous disco

performances Simply £55°°
connects Into your existing + p& p 1650
slave or external amplitier

52990

Comprising our 20+ 20 watt Viscount IV
amplitier; a pair of our farge Duo Type Ill
matching speakers which handle 20 watts
rms each; and a BSR MP 60 type deck with

£g200

+p8p €760

sSincisir
1.0 20,20WATTS
STEREO AMPLIFIERKIT
WITH P2 20 POWER UNIT

FANTASTIC SAVING A build it-yourself stereo
power amplitier with iatest ntegrated circuttry
10W RMS per channei output, full short-circurt

LIST£1450 OUR PRICE

SPEAKERS Twcmodels 0Ouo 1D,
teak veneer, 12 watts rms, 24 watts peak,
18% " x13% " "x 7% approx
+p&pEesn
PER PAIR

Duo IIl, 20 walts
rms, 40 watts peak,
27x 13" x11Y%"

£487"

PER PAIR

TURNTABLE Popular BSR MP
60 type. complete

with magnetic cartridge. diamond

stylus, and de iuxe plinth and cover

£2400 ‘N\X

+p&op £350
DELUXE ACCESSORY KIT

Comprises of a matched pair of

dynamic mics. and two replace-
ment shder ievel controis

£3.98 trep 0

P. &P FREE ¢
WHEN

PURCHASED
TOGETHER

"STEREO CASSETTE DECK KIT
Again, this kit 1s specially designed
for the experienced constructor — for
mounting into his own cabinet.
Features include solenoid-assisted
AUTO-STOP. 3-digit counter,
record/replay PC board. mains
transformer and input and otitput 53250
controls. AC BIAS AND ERASE

th= P

+p&p 150

TOURIST IV
PUSH BUTTON CAR RADIO KIT

{Motor Top 10 Award)

Complete with speaker, baffle and

fixing strips. The Tourist IV for the

experienced constructor only. X 3
T H— - P N

The tuning scak

Ie

£4- 95 p*o £1
EASY-TO-BUILD, WITH ENCLOSURE

Specially designed by RT-VC for cost-conscious
hi-fi enthusiasts, these kits incorporate two
teak- simulate enclosures, two EMI 137 x 8"
{approx.) woofers, two 3'/." (approx.} tweeters and
a pair of matching crossovers. Easily constructed,
using a few basic tools Supplied cemplete with
an easy-to-follow circuit diagram, and crossover
components. Input 15 watts rms, 30 watts peak,

How about this for incredible

each unit. Cabinet size +p&p
20 11" x 9'/2" (approx). EPE;QRSO £6.50__Jbookshelf value from RT-VC! A
R oair of high efficiency units for

‘COMPACT g
FOR TOP VALUE

of tother Brushert alunmunt tascia anid corary cuntr
master volure_tape Jeve!, unc level deck leve
PLUS INTER DECK FADER for pertect
graduated chanye tron: recor

deckNo T1eNo 2 o vice

versa Pre fade level contr £4900
(PFLI lets YOU hear nexi - p&p £300
belore fading i1 11 VU merer DL
monitors Gutpul level 70

wans rms 140 watts peak

output il the big features as

onthe /0 wart tisco

anphfier, but with 3 massive £6500
100 watts ims. 200 warts »bp £400
peak ouiput power

BARGAIN PRICES all brand new from
reputable international manufacturers.
PACK 1—Containing 30 mixed Elsctrolytics,
valves from 4 TmF to 4TmF. Minimum
16 volt working. 55p +20p p & p.
PACK 2--Containing 17 mixed Electrolytic
valves from 100mF to 2200mF. Minimum
16 voit working. Majority 40 voit working
Tp +2ppép

Practical Electronics

ELECTROLYTIC CAPACITORS AT

70 and 100 WATT DISCO AMPLIFIERS

Brilliamly stylet for easy disca pertornance’ Sloputy tastia su that vou Lan use the cuntrls wihout luss
Frow th actiny verheally mounted siie controls

L PRICES INC.VAT

AAT!:.URRENT RATES

All items subject to availability.
Prices correct at 1st November
1976 and subject to change
without notice

January 1977

We are unable to show all our products, so
please send S.AE far our fully descriptive
catalogue and any further information.

15-WATT KIT 2
IN CHASSIS FORM \®

When you are looking for a good soeaker,
why not build your own from this kit. It's
the unit which we supply with the above
enclosures. Size 13" x 8" (approx.) EMI
woofer, 3'/.” (approx.} tweeter, and
matching crossover
Power handling capacity
15 watts rms, 30 watts peak. PER SET

£750 0t

2bnly £7.50—just what you

need for low-power amplifiers
These infinite batfle enclosures
come to you ready mitred and
professionally finished. Each
cabinet measures 12" x 9" x 5
{approx.) deep.. and is finished inj§
Aosewood. Complete with two

8" (approx.) speakers

for max. power 50
handtling of 7 watts.

p&p 21.70
DECCA 20 WATTS STERED SPEAKER RELRRL:
s mat pe and 1
o down
he kit com| f two 8” diamerer ap; n
nes witt Py is Tw prox 1 218 will
T A £30.00+: 0078

R||TnV

21D HIGH STREET, ACTON, LONDON W3 NG

323 EDQWARE ROAD, LONDON W2
Personal Shoppers EDGWARE ROAD:
5.30p.m. Half day Thurs.

ACTON: 9.30a.m -5p.m. Closed all day Wed &

half day Sat

9a.m.

=ky
——— . o

Minimum order on
Access and
Barclaycards £15

DO NOT SEND CARD
Just write your order gving
your credit card number
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.
1977 ISSUE 66 PAGES—3.000 TEMS
FULLY ILLUSTRATED
. ~20p CREDIT
=~ VOUGHERS
| AL NEW STOCK
| tSATISFACTION
3| GUARANTEED
plus 150 | “DISCOUNTS

o postage j

0 Boxes Cases —
Kits — PC Materiais

/ Tools — Resistors — Test
0, /‘ Maters Capacitors

/ Hardware Semliconduc-

tors — Books — Pots — Colls

—Audio Accessories — Screws

Connectors — Audio — Modules

g —Veroboard —  Transtormers—

Knobs — Calculators — Audio Leads
—Batteries — § dec Storsge Units

Heatsinks, etc.. etc

SPECIAL CAPACITOR KITS

€280 Kit—PC Mounting polyester 250V 5 of each
value 0-01, 0-022, 0-047. 0-1, 0-22uF. 2 of 0-47. WuF,
£1-81 net

C296 Kit—Tubular polyester, 400V, 5 of each value,
0:01.0:022, 0047, 0°1,0-22uF, 2 of 0-47uF £2-43 net.
Ceramic Kit—square plaque, 50V 5 of each value.
22, 33, 47. 100. 220, 330, 470. 1000pF, 220, 4700pF,
0-01uF, £1:71 net

SPECIAL RESISTOR KITS (CARBON FILM 5%) (Prices
include post & packing) 10E12 {W or }W KIT 10 of
each E12 value, 22 ohms—1M. a total of 5§70 £5-04 net
25E12 §W or W KIT. 25 of each E12 value. 220hms—
1M, a total of 1425 €11-70 net

B. H. COMPONENT FACTORS LTD.

MULTIMETER U4323

22 Ranges plus AF/IF Oscilla-
tor 20,0000V Volit.
Vdc—0-5—1000V in 7 ranges
Vac—2:5—1000V in 6 ranges
Idc—0-05—500mA in § ranges
Resistance—50—1MN in 4
ranges.

Accuracy—5% of F.S.D.
OSCILLATOR—1KHz and
485KHz (A.M.) at approx. 1 Volt.
Size—160 x 97 x mm.
Supplied complete with carrylng
case, test Jeads and battery.
PRICE £13-96 net u4323

MULTIMETER U4324

34 Ranges High sensitivity
20.000(1/Voit.
Vdc—0-6—1200V in 8 ranges.
Vac—3—900V in 8 ranges.
Idc—0-06—3A 1n 6 ranges.
lac—0 3—3A in 5 ranges
Resistance—251—5M0 in 5 ranges
Accuracy—dc and R—2{% of F S.D g

ac and db—4% of F.S.0
Size—167 x 98 x 63mm
Supplied complate with storage case,
test leads, spare diode and battery
PRICE £18-88 net U4324

MULTIMETER U441
27 Ranges plus Transistor Tester
16,700(/Volt
Vdc—0-3—900V in 8 ranges
Vac—1-5—750V in 6 ranges
Idc—0 06--600mA in 5 ranges
lac—0-3—300mA in 4 ranges.
Resistance—2KN—2M In
4 ranges. Accuracy—dc—24%
ac—4% of F.S.0
ife—10-—350 in 2 ranges
Size—115 x 215 x 90mm
Completa with carrying
case, test leads, and battery
PRICE £16-86 net U4341

THYRISTORS TTL 74 Serles
Py 8A 1A 3A 4A 6A 8A 10A 15A Plastic
(TO92)  (TO%) (C106)  (TO220) (TO220) (TO220) (TO220)  (TO48)
50 0-20* 025 0-35 0-32 0-41 0-42 0-47 096 7400 0-16
100 0-25* 0-25 0-40 0-37 0-47 0-48 0-54 1.02 7401 0-16
200 0-27* 0-35 0-45 040 0-58 0-60 0-68 114 7402 0-16
400 030* 040 0-50 045 0-87 0-88 0-98 140 7403 6-16
600 — 0-85 0-70 — 109 1-19 126 1-80 7404 0-18
7405 0-18
TRIACS (PLASTIC TO—220 PKGE ISOLATED TAB) 308 o
4A 6-5A 8-5A 10A 15A 7408 c-18
(a) (b) (a} () (a) (b) (a} v) (a) (b) 7409 0-18
100V 060 060 ©0-70 070 0-78 078 0-83 083 101 1-01 7410 0-16
200V 064 064 075 075 0-87 087 087 087 117 197 7412 0-25
400V 077 0-76 080 083 09 101 113 119 170 1.74 7413 0-25
800V 09 099 087 101 120 126 142 1.5 2211 2.9 7414 072
N.B Triaca without internal trigger diac are priced under column (a). Tracs with internal trigger diac ;::g g:g
are priced under column {b) When ordering please indicate ctearly the type required
7420 0-16
7422 0-38
LINEAR ICS 7423 0-40
307 0-55* Special offer | 7i2° B
*
380 0-90 7428 0-53
555 0-35 Red LED 7430 016
565 2-00* 7432 0-37
566 1-50* TiL209 7433 0-49
.00* 4737 0-35
567 2-00 10p 7438 0-35
709 0-35 7440 016
;Zg g . gg 7441 0-78
o 7442 0-65
3900 0-70* OPTOELECTRONICS 7445 1-50
. * Displays Discretes 7446 2-56
gﬁggz,s- ggg. 704 0-95 02 Red 0-13 7447 0-81
> 707 0-95 02 Green 0-20 7448 0-81
MC1304P 1-56 727 195 02 Clear 0-16 7450 0-85
MC1307P 1-17* 728 1.95 0OCP71 0-90 7451 0-16
MC1458P 0-77 747 1-80 7453 0-18
TAA30Q0 1-61 750 1-80 7454 0-18
TAA310A 1-38 T 2k
TAA550 0-45* ITT BRANDED TRANSISTORS 7472 0.26
TAA611B12 1:25* Medium voltage, high gain. Type BSY65 7473 0-30
TBAS530 1.85* sirg'rlar to BC107/8/9. 363 7474 0-32
.98* pes . 7475 0-47
LB:ﬁg;g g -gg* 25(pcs 120 7476 0-36
100 pcs 3-50 7480 0-55
7481 1-26
NPN TO-3 POWER SPECIAL OFFER — SG309K ;:gg 2:;
TRANSISTORS 1A TO3 5V £1-25 7484 0.85
Fully testedbutunmarked.
Similar to 2N3055 except REGULATORS
BVCEO = 50V + . s s 708 s 103
HFE (gain) — 20 + at 3A e s : HARDWARE
astic LM340-! B
VCE SAT <1-3V at 3A. T vV S A INC.
Pack of 10 £1-80 7812 1-50 LM340-15 135
Pack of 20 £3-40 7815 1-50 LM340-18 1:35 .
Mica— h
Pack of 50 £7-50 ! ';:m;””:::'s
Pack of 100 £13-00
IC SOCKETS 2 Nuts/Bolts
Ideal for power supplies, B:m g-:g 24 Pin 0-45 Washers
G 14 Pin 0 40 Pin 0-80
audio output, etc. 16 Pin 018 50 for 65p
TRANSISTORS, DIODES, RECTIFIERS CRSH10 045 TIPRA  0-64 2NN54 040
AC126 015 BCU7 018" BCH! 0.3 BOYED 170 BTI09 100 CRS320 050 TIPM  1-05  2N30SS  0-50
AC127 016 BC125 018 BC33 0-60 BOYSt 165 BT16  1:00 CAS340 0:60 TIP4tA 068 2N30 056
AC128 013 8C126 0-20° BC32 0-18 BOYEZ 115 BUIOS  1-80* CRS360 035 TiPeoA 072 2N 120
ACT28K 0-25 BC14) 0-28 BCI6 016 BFI78  0-28 BUI0S/02 1:90* MJ480 080 NG9 0.4  2N35%5  0-50
AC1s1 018 BCe2 023 BCI7 0170 BFI7S 030 BUI%  1-60* MJ4B1 105 INX70 0%  2N3ST0 0-80
ACI4IK 028 BC143 023 BCM  0-17° BF194  090° BU0  1-60* MU0 0-90  IN400T 004 2N3P02 0107
AC142 018 BC14& 0.0 BCY3 055 BF195 010 BU0S  2:60° MJ91 115 N4002  0-05* 2N3TO3  0-10°
AC142€ 0-28 BC147 009" BCY3t 0-55 BFI%6 012 BY206 015 MJE3O 0-40° N3 0-06° 2N3704  0-%0°
ACI76 016 BCl48 009" BCYR 0-60 BFIS7  0-12° BY207 020 MJEIT! 0:60 IN4Q0s 007 2NI705 0107
ACI7T6K 025 BC149  0-09* BCY3 0-55 BF24  0-18 BYX3%- MJES20 0-45  INaD0S 008 2N3706 0107
AC18? 018 BC152 0:25° BCY3 055 BF24 017 3000124 MJES2T 0-55  INAOOS  0-09*  2N3707  0-10*
ACI87K  0-25 BCi53 0-18* BCY 050 BFS7  0-30° 000-15° OA5  0-50° INADG7  0-10° 2N37T14 105
AC88 018 B8C157 009" BCY3® 115 BFSS 035 900018 DAY  0-08 2NG% 014 2NITI5 115
ACI88K 0-25 BCIS8 0-09° BCY?D 012 BRI 032 12000-21° OAI1  0-08  2N6ST 012 2NITIE 128
AD140  0-50 BC159 0.08° BCYt 018 BFWSD 017 BYX3- OC4t  0-15 2N706 010 2N3T7L 1480
AD142 050 BCi60 0-3 BCY2 012 BFX¥ 0% 0050 OC& 015 2N O-M  NI2 160
AD143 046 BCi6t 0-38 BD115 055 BFX0 030 600055 OC44 032 NG 014 N33 210
AD149 045 BCi68B 0-09° BDI31  0-3% BFxe&4 013 900060 OCA5  0-32 ONi131 015 2N3819 028
AD161 035 BC182 0-11* BD132 0.4 BFX8S 025 12000-65 OC70  0-30 2N1132  0-16 N304 0-16°
AD62 035 8Ci82L 0-M° BD1 0.3 BFXBS  0-20 B2X61 Series OC7T1 035 ON1304 0.5 2NI06  O-N1°
AL102 095 BC183  0-10° 8013 039 BFYS) 0-20 Zeners 020 OC72 022 2NIN§ 040 2N4124 0-M
AL03 693 BC183L 010* BD137 040 BFYS] 018 BZXilor 0C8:  0-40  2N1711 018 2N4290 0-12
AF115 920 BCige  0-11* D1 048 BFYS2 0-19  BZX8Series  SCAOA 073 2N2102 0.4 2Nads 120
AF115 020 BCI@AL 0-11*  BD1 "'E& BFY6d  0:35 Zeners 0-11  SCAOB 081 2N2%9 014 2N4@70  0.35°
AF16 0-20 BC207B 0-12° BOTET  0-88  BFYS 0-65 C106A 040 SC40D 0-98 2N239A 0-1  2N4B7T1 0357
AF117 020 BC212 011° BO2 092 BRIDD 020 CI06B 045 SCAOF 065 QN248¢  0-16  2N491 070
AF118 050 BC2i2L 011 BDI8S 097  BFY3) 040 Ci06D  0-50 SC4tA  0-65 QNG5 0-50 2N4S20  0-50°
AF139 035 BC213 012 BO22  0-80° BSX19 0-16 CI06F  0-35 SC4IB 070 2N2905 0-18  2N4322 058
AFZ3 03 BC213L 012+ BOD233 048 BSX20 018 CRS105 0-25 SCA1D 085 2N290SA 0-22 2N4S23  0-46°
BC107 009 BC214 0.4+ BO27  0:55° BSX21 0-20 CRSY10 0-25 SC4tF  0:60 2N2926R 010+  2NS060  0-20°
BCIG7B 0-09 BC21s 0-14° BD23%  0:60° BSYSsA 012 CRS120 035  §T2 020 N30 0-03° 2NS061  0-25°
BC10S  0.09 BC27  0-6° BDWB4 120 BTIOE 100 CRS140 0-40 TIP29A 0-4 ON2G2BY 0-09° 2NS062  0-27"
BC109  0.09 BC238 046 BOY20 080 BTI07 160 CRSI60 0-65 TIPMA 0-52 2N29Z6G 0-10° 2N5495 0:65
BC19C 012 BCXO 034  BOY3® 060 BTi08 160 CRS3-05 0-34 TIPIIA  0-54 2N3053 015
P & P 20p per order—overseas 80p. Matching 20p per pair
VAT 8% except for items * which are 124% No VAT on overseas. Access and Barclaycard welcome.
Higham Mead, Chesham, Bucks
Telephone (02405) 75154. Telex 837571

MULTIMETER U4313
33 ranges. Knife edge with mirror scale
20,0000 Volt. High accuracy. mVde—75mV.
Vde—1:5—600V in 9 ranges
Vac—1 5600V in 9 ranges.
Ide—60—120 microamps in 2.
idc—0:6—1500mA in 6 ranges
lac—0-6—1500mA in § ranges.
Resistance—1KN—1MQ in 4 ranges
db scale—10 to + 12db.
Accuracy—dc—14%, ac—2}%
Size—115 x 215 x 90mm
Complete with carrying case,
test leads, and battery.
PRICE £19-90 net U4313

P.E.), LEIGHTON ELECTRONICS CENTRE,

{
59 NORTH STREET, LEIGHTON BUZZARD, LU7 7EG.
uel Leighton Buzzard 2316 (Std. Code 05253)‘
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SEMIGONDUCTOR
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THE SUCCESSOR?

Every now and again a truly great
i.c. is produced which becomes an
industry standard against which
others are judged. Such an i.c. is the
741, and although a host of '‘dual
741s', "quad 741s' and, of course,
“improved 741s’ have appeared in
recent years, up to now no-one has
dared to say that their new operational
amplifier chip will displace the 741 as
an industry standard. Sooner or later,
of course, a successor worthy of the
name will come along, and RCA
think they now have the necessary
contender in their new CA3140
Bi MOSs operational amplifier, and
after studying the data sheet, | must
say they could be right.

The 741 is a popular device because
it has a good 'mix"" of characteristics
which makes it suitable for 70 per
cent of op-amp applications. Youcan
buy devices with a wider bandwidth,
or higher input impedance but you
generally either have to compromise
other characteristics such as supply
voltage range, or simply pay a higher
price for the goodies you need. A 741
replacement must retain this good
“"mix'"' of characteristics while improv-
ing as many as possible so as to
increase the percentage of op-amp
applications it can handle, but, of
course, it must also keep a low price
tag!

The CA3140 has an MOS input
stage which gives it a 1'5 terra-ohm
input Z, without sacrificing input
offset voltage (2mV max), or rugged-
ness (protection diodes built in).
Slew rate is a creditable 9V/us with
full internal compensation to make
application easy, and if that's not
enough to sway you, perhaps the
fact that it will operate on supplies
of from 4V to 44V might help!

The CA3140 certainly seems a
heavyweight contender, but only we,
the users, can decide the eventual
outcome ot this title fight!

REVOLUTION

Digital voltmeters used to be large,
cumbersome, expensive animals that
sat on a trolley in the corner of a lab
and were talked about in hushed
whispers by those fortunate enough
to co-exist with them. "'Digital volt-
meter” was synonymous with “ex-
treme accuracy’ and if you were doing
anything run of the mill, the DVM

Practical Electronics  January 1977

stayed on its trolley and you had to
use your Avo with the bent needle
as usual!

Integrated circuits spoiled the
DVM's hallowed position of the
trolley in the corner, and soon, 33-
digit, digital multimeters were as
""common-as-muck’” and could he
seen in the hands of all and sundry.
We have now reached the position
where even the humble moving coil
panel meter is being overtaken by
the digital revolution, mainly because
the 2 per cent accuracy it has
traditionally offered can easily be
bettered by a digital unit, albeit at
a higher cost.

Even the cost advantage of the
moving coil meter is fast disappear-
ing, and a new device from Siliconix,
the LD130, must surely be another
nail in its coffin. The LD130 is a low
cost CMOS chip which contains
nearly all the analogue and digital
circuitry required to build a 3-digit,
bipolar, digital voltmeter. The chip
runs off plus and minus 5V supplies,
is t.t.I. compatible, and lives in a tiny
18-pin d.i.p.

CA3140
LD130

The 999 full scale count gives a
resolution of 0-1 per cent of course,
but the LD130 backs this up with a
very creditable 0-1 per cent (plus or
minus one count) accuracy, and an
automatic zeroing system which
used to appear only on the more
expensive DVMs. Display outputs are
multiplexed and would normally
drive a 3-digit, 7-segment, l.e.d.
display via an external decoder chip
and three digit drive transistors.
Thanks to the BCD output format it
is also possible to drive all sorts of
other displays such as gas-discharge
or filament types, or even latch the
information in a store for micro-
processor interface.

On the analogue side, the high
input impedance of the MOS buffer
amplifiers makes possible the high
accuracy and ensures the need for
the minimum of external components,
in fact just three capacitors and a
voltage reference of about 2V. Best
of all though, you don't have to keep
it on a ftrolley in the corner, any
convenient pocket will do!

ANALOGUE
GND
9 PViN(20999v)
3000x7 5| ¢
& 7 B0
et
// = — o 12 2 B2
MV 50778 MaN ] Man [ Man | U recas |, B1
~VE SIGN A 4 3640 [ 3640 [ 3640 [ 93 5
— 5 3
1 (h !
e g200
008F s 4
[)
033
[
18
-
- O1ufF
2k -
— m 0001pF
LDI130 —'l
56k
7
/4 ° 4
Z 2.
+5v émw_
GND
~sy 77
o

Fig. 1. Circuit diagram for a 3 digit DVM using the LD130. The CR033 is

a current regulator diode
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MIXER

By R. S.WILSON &:s..

uDIo mixer designs are part of the bread and

butter of electronics magazines so perhaps one
should not try to apologise for yet another. How-
ever, most designs do not provide for high quality
low impedance microphone inputs without resorting
to the use of expensive microphone matching trans-
formers.

This design seeks to provide simple transistor
matching for such microphones without the need for
input transformers. and the result is a low cost but
powerful and versatile unit, with many applications
for recording enthusiasts, or as a mixer for a sound
reinforcement system. The inputs are unbalanced
but this will be found to be no disadvantage except
in the most difficult recording situations. The full
specifications for the mixer are listed in the table.
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DESIGN AND FACILITIES

The main design point is the use of a low noise
transistor connected as @ common-base amplifier,
for each input. The characteristics of a transistor in
common-base mode are a very low input impedance.
the possibility of very high voltage gain, and a high
output impedance. The first two of these provide the
possibility of an ideal match for a low impedance
microphone input. For load resistances of 10 to
100 kilohms the input resistance is in the order of
50 ohms, exactly right for maximum power transfer
from a 50 ohm microphone. We are of course more
concerned with voltage gain than power gain, how-
ever for a given input current the voltage is directly
proportional to the power, since P = V X 1.

Provided that we can make the load resistance
high enough we can achieve a very high gain from
a simple circuit. The present circuit does not achieve
the maximum gain possible but a choice of an 18
volt supply enables the use of a 15 kilohm load
resistance, which is enough for our purposes. To
increase the loud resistance further would depress
the voltage on the collector of the transistor leading
to asymmetrical cut off, and a consequent reduction
in the overload point. The stage could be redesigned
to utilise a smaller collector current than the 0-:3mA
used here. this would enable a greater load resistance
to be used but would probably result in a higher
noise from the stage.

For portability and to keep down the cost of con-
struction the unit is operated from two 9 volt bat-
teries in series (PP6 type). Current drain is about
I0mA and the batteries will give many hours of
use. It has also been found that the unit will operate
on a much reduced voltage with only a slight loss
of gain.

A block diagram of the mixer is shown in Fig. 1.
There are four identical channels each comprising
an r.f. filter. an impedance changer;amplifier stage,
a channel fade potentiometer und a buffer stage.

SPECIFICATION . . .

Frequency Response:
58Hz—12kHz (—1dB)
40Hz—22kHz (—3dB)

Inputs:
Low Impedance

Gain 64dB*

Impedance 58Q2

Overload point 80mV r.m.s.
Gain 31dB*

Impedance 70k Q

* Gain is reduced hy 6dB with S1 set to MONO

Outputs:
Main

High Impedance

Maximum level 5V r.m.s.
(onset of clipping)
Impedance 600k (2 approx.
Gain (1st stage only) 46dB
Impedance 700k () approx.

Maximum 1mV at output,
equivalent to 74bB below
maximum output

Stereo Separation:  Greater than 40dB
Power Consumption: 11mA from 18V supply

Optional High
Impedance

Noise:
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INPUTS RFFILTER  IMP CHANGER/AMP  CHANNEL FADE BUFFER STAGE
WIBH Z l

SWITCH

Low z

OPTIONAL

HIGH Z
or
CHANNEL 1 ®

MONO/STEREQ  LINE

AMP

OVERLOAD  OUTPUT
QETECTION ATTENUATE

ff

Fig. 1. Block diagram of the com-
plete mixer

—
—

CHANNEL 2

R

CHANNEL 3

N
L

o

|

CHANNEL &

Channels one and three feed into line amplifier “A".
while channels two and four feed into line amplifier
“B”. This arrangement enables channels one and two
to be used as a stereo pair, and channels three and
four as a second stereo pair.

Each channel has a less sensitive high impedance
input via a breakjack which feeds directly on to the
top of the channel fader control, and which breaks
the connection from the output of the first stage.
Each channel also has a high impedance output taken
directly from the output of the first stage, and
brought out at the rear of the mixer through a
coaxial socket. Together. these two sockets increase
the versatility of the mixer, for example the outputs
could be taken to a suitable amplifier and used as
a “pre-fade listen™ facility. Alternatively the output
could be fed to a suitable frequency shaping circuit.
tone control unit. ring modulator, etc., and then back
into the mixer via the breakjack to be mixed as
usual with the other signals. '

CHANNEL FADERS

A 500 kilohm slider potentiometer takes the out-
put from the first stage: this is much larger than is
normally used in transistor circuits, but because of
the high impedance output from the first stage a
high value is needed to minimise loading of the
circuit. Placing the control here reduces the noise
from the first stage as the signal is faded out, main-
taining a good signal to noise ratio overall.

The wiper of the fader control in each channel
feeds the signal to the base of a transistor con-
nected in the common-collector (emitter follower)
mode. The characteristics of the common-collector
amplifier are a high input impedance, a low output
impedance, a voltage gain of less than unity but a
large output current. This stage is desirable as a
buffer to match the high impedance output of the
first stage to the relatively low impedance of the line
amplifier which follows. It also serves to isolate the
channel faders from each other so that operation
of one of the faders does not adversely affect the
signal levels of the other channels, by shorting them
to earth. The outputs of the common collector
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stages are connected together via isolation resistors.
The emitter load resistors of this stage are quite
small, and to simply connect them together would
result in 4 great loss of gain due to virtually short-
ing out the emitter loads. The value of these isola-
tion resistors is necessarily a compromise between
losing gain through shorting out the emitter resistors
as just described and losing gain through insertion
of the resistors in the signal path.

A mono/stereo switch connects all four channels
to both line amplifiers when in the MoONO position.
Operation of this switch causes a loss of gain of
about 6dB, but has no other effect on the opera-
tion of the circuits. Obviously to avoid sudden
changes in signal level it should not be operated
during the course of a recording.

The line amplifiers are straightforward common-
emitter amplifiers with a low impedance input and
a moderately high impedance output. They give addi-
tional gain to overcome the losses caused by the
isolation resistors and to boost the signal to a useful
level, in fact in this design the output stage will give
over S volts rm.s. before clipping takes place. A
slide potentiometer conneots the output from the
line amplifiers to the output sockets, providing a
means of matching the output voltage to the follow-
ing equipment and a means of fading out all the
channels. As with the previous faders, operation of
these also reduces the noise levels. In the prototype
500 kilohm potentiometers were used.

The arrangement of the output circuits adds fur-
ther to the versatility of the mixer. In the mono
mode there are two separately controllable outputs
which could be used for example to feed two tape
recorders, or a tape recorder and a public address
system.

OVERLOAD INDICATORS

Finally the outputs of the line amplifiers are also
connected to le.d. overload indicators. The gain of
the mixer is such that it is fairly easy to overload the
final stages, and the l.e.d.s light up as clipping point
is approached. There is a slight tendency with these
simple overload circuits for the le.d.s to pull the
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output into clipping, with of ruurse consequent dis-
tortion, and so the mixer should bo operated below
the point at which the l.e.d.s light up.

CIRCUIT DESCRIPTION

The complete circuit is shown in Fig. 2. Since
each channel is identical it is only necessary to
describe channel one and line amplifier “A”.

The low impedance input is introduced via a three
pin DIN socket (SK 1) which is an unbalanced input.
The author terminates all his screened twin cables
with a three pin DIN plug, pins 1 and 3 being con-
nected to the two cores and pin 2 to the screen.
The connection between pins 2 and 3 on the mixer
automatically unbalances the microphone cable so
the same cable can be used for balanced connec-
tions if necessary. Cuapacitor C1 provides an r.f. filter
function at the input. When long microphone cables
are used they tend to act as aerials, picking up radio
transmissions which are then amplified and detected
in the high gain mixer, appearing as unwanted sig-
nals at the output. It is somewhat disconcerting to
have Radios 2. 3 and 4 all appearing on your record-
ing. Unfortunately, C1 reduces the gain of the mixer
in the present design by about 2dB at 18kHz. If
this is unacceptable, or the user is still troubled by
breakthrough a more efficient filter is needed. Fig. 3
gives a suggested circuit.

)

- %
NCOZ I
"
REVISED
o CIRCUIT
K |

Fig. 3. Suggested circuit (replacing C1) for improved
input r.f. filtering

The signal is then applied to the emitter of TRI
via the isolating capacitor C4. Resistors R1 and R4
produce the base bias for TR1 and C2 short circuits
the base to earth for a.c., giving the grounded base
mode of connection. R2 is the collector load for
TR1. the high impedance output being taken via
capacitor C3. Socket SK2 is the optional high impe-
dance output from the channel.

The signal is transferred to the next stage by way
of breakjack JK1, at which point a high impedance
input can be inserted. VRI is the channel fade
control which feeds the base of TR2 via isolating
capacitor CS. Resistors R3 and Ré6 provide base

CH 1~ R1 1
CH 2- R12
CH3~ R25 s2
CH4~ R36
Bl —
SK1 —
@KB V=
KB’
2 B2 ma
T g
X,
L —
Ct|c2 300uF
¢7 jcs L RT7 Ri8 1
C18 K19 10pF < R28 R29 CHANNEL 1 ol
ca Ic2s R4 R4L2
01uF 22kn 33k
Z
: CHANNEL 2
OUTPUT A
SK5
N
CHANNEL 3 ’
SK8
CIRCUIT FOR QUTPUT AMP '8’ £
AS A ABOVE <, g
<t 20
HE S LYY
@ AN ouTPUTE
CHANNEL 4 SK11

Ll
NOTE VOLTAGE MEASUREMENTS ARE SHOWN THUS:!- 18

Fig. 2. Circuit diagram of the mixer.

£

TR1T0 TR12- BC109

All four input channels are identical, as are the two output channels and

overload indicators. Voltage readings are referenced to chassis, and were taken on a 20kQ/V meter. The

value of R11 can be reduced to make D2 brighter, but this will increase the battery drain.

indicate off-board connection points
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The completed printed circuit board from the prototype mixer. There are a few minor differences in component

iayout from the final version shown in Fig. 5

bias for TR2, R7 is the emitter load resistor and the
collector is connected directly to the positive supply.
The low impedance output from TR2 is taken from
the emitter via isolating capacitor C6 and resistor
R8 at which point it is commoned with the other
channels, either as stereo or mono depending on
the setting -of S1.

OUTPUT AMPLIFIER

The combination of signals is then fed to the base
of TR6 through the coupling capacitor C13. R15
and R22 are the base bias resistors for TR6, and
R16 is the collector load resistor. R23 and R24 in
series form the emitter resistor, partially decoupled
by C16. R23 being undecoupled introduces a small
amount of negative feedback in this stage, but can be
altered to give extra gain if needed by making it
smaller and thus reducing the feedback. The output
from TR6 is applied to the top of potentiometer
VR3 via the coupling capacitor C15. The slider of
the potentiometer is fed out of the mixer to the
next equipment by way of the phono socket SKS5.
SK8 is an alternative output connection using a 5
pin DIN socket for both channels for ease of con-
necting the mixer to a stereo tape recorder.

The capacitor Cl4 and resistor R9 connect the
output to transistor TR3. DI connects the collector
to the positive supply, and R10 is an emitter resistor.
The transistor is normally biased to cut off. When
a signal current is present at the collector of TR6
a small proportion is applied to the base of TR3.
When this is large enough the positive peaks cause
TR3 to begin to conduct, the transistor passes cur-
rent and the le.d. begins to glow.

Power is supplied from two PP6, 9 volt batteries
connected in series. D2 is in series with R11 across
the supply, the current through the l.e.d. being about
SmA. C17 is used to decouple the supply.

Practical Electronics  January 1977

7

CONSTRUCTION

All of the electronics of the mixer is accom-
modated on a single circuit board which greatly
simplifies construction. Fig. 4 is a full sized draw-
ing of the printed circuit. When the board has been
etched and cleaned up it can be drilled from the
copper side. Use a fine drill (about 1mm) for the
component holes, except for the four holes which
are used to mount each slide potentiometer, which
need to be a little larger (about 2:5Smm) to take the
slider terminals and allow room for physical align-
ment of the sliders with the panel. There are also
five mounting holes which should be drilled 6BA
clearance.

The six slider potentiometers can now be fitted to
the circuit board. On the potentiometers as supplied
there were two wiper terminals, the bottom one of
each is not used. When soldering the sliders into
position make sure that each one sits flush on the
circuit board, and that they are all square with the
bottom of the board and parallel to each other.
Before proceeding any further with the circuit board
it is a good idea to make the top panel and match
this to the circuit board.

In the prototype the case and front panel (see
photographs) were made of thin gauge sheet tin-
plate. which enabled the parts of the case to be
soldered together. They could equally well be made
from aluminium sheet, though the case would then
have to be bolted or riveted together. Metal should
be used to provide adequate screening. The front
panel cut outs for the slider controls allow some
leeway as they will be covered later with bezels,
but take care not to distort the edges of the slots.
Make neat holes for the switches and le.d.s since
these will not be covered. Do not add the bezels
at this time, but wait until the mixer is completely
assembled to prevent damaging them.
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Fig. 4. Track layout for the printed circuit board,
drawn full size

4

Fig. 5. Printed circuit board component layout with
off-board connection points identified

The front panel and circuit board are separated
by 15mm spacers drilled and tapped 6BA at one
end. Mount the five spacers on the circuit board on
the sume side as the slider controls using short 6BA
bolts. Noitc that one bolt contacts the negative sup-
ply rail to earth the front panel. The front panel
is now supported fuce down on suitable pieces of
wood and the circuit board laid on top of it with
the spacers contacting the rear of the front panel and
the slider controls protruding through it. Line the
two up very carefully. It the front panel has been
made from tinplate it can be soldered to the five
spacers with a large hot iron. Alternatively, with an
aluminium front panel, the spacers can be attached
with an cpoxy resin glue. When this is completed the
two can be separated by removing the bolts from the
spacers. The front panel can be cleaned up and
painted while work continues on the circuit board.

The circuit board cun now be completed by add-
ing the resistors, capacitors and transistors. Fig. 5
shows the location of all the components. The two
board mounted l.e.d.s can be placed in position but
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COMPONENTS . . .
Resistors
R1, R12, R25, R36 150k Q*
R4, R17, R28, R41 22k Q*
R2, R13, R26, R37 15k Q*
R5, R18, R29, R42 3:3kQ
R3, R14, R27, R38 150k Q
R6, R19, R30, R43 180k
R7, R20, R31, R44 82k (X
R8, R21, R32, R45 4.7kQ
R15, R39 330k €2
R22, R46 33k Q2
R16, R40 8.2k {2
R23, R47 100Q
R24, R48 82002
R10, R35 33Q
R9, R34 22k Q
R11 4.7k Q
Components marked * are tW metal oxide,
remainder are +W 5% carbon film type
Potentiometers
VR1-VR6 500k leg law sliders (Maplin Elec-
tronics, 60mm travel) with knobs and
bezels
Capacitors
C1, C7, C18, C24 0-1uF disc ceramic
C2, C8, C19, C25 10uF 10V elect.
C4, C10, C21, C27 100uF 10V elect.
C3, C9, C20, C26  0-1uF polyester
C5, C11, C22, C28 1uF 25V elect.
C6, C12, C23, C29 1uF 25V elect.
C13, C30 iuF 10V elect.
C16, C33 47uF 10V elect.
C15, C32 0-22uF polyester
C14, C31 0-047uF polyester
C17 330uF 25V elect.
Semiconductors
TR1-TR12 BC109
D1-D3 0-2in l.e.d.s with mounting clips
Miscellaneous
SK1, SK3, SK6, SK9  3-pin DIN sockets
SK2, SK4, SK7, SK10 Coaxial sockets
JK1-JK4 Lin Jacks with break
contacts
SK5, SK11 Phono sockets
SK8 5-pin DIN socket
S1, §2 S.p.d.t. sub-min slide
switch
Printed circuit board; case; PP6 batteries (2 off);
spacers (15mm); battery clips.
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should not be soldered yet since their position has
to be adjusted later. The le.d.s must be forward
biased which means that the cathode goes to the
collector of the transistor. Connect pieces of flexible
insulated wire to the holes X, Y, Z, P and § as fol-
lows: X, Y, approximately 180mm, Z, P and S,
approximately 120mm. Wires approximately 180mm
long should also be soldered to the positive and
negative rails.

When the board is completed it can be checked
to make sure it works correctly. Temporarily con-
nect together wires Y and Z for each channel, and
temporarily connect together the wires §. Connect
the positive and negative wires to two nine volt
batteries in series, and check the voltages on the
transistors which should be more or less as shown
on the circuit diagram. If you have test gear you
can connect an audio signal generator to the input,
between wires X and the negative supply, and an
oscilloscope or a.c. voltmeter to the output, i.e.
between wires P and the negative supply. If you do
not have test gear you can try connecting a micro-
phone to the input and tape recorder to the output.
The mixer should meet the specification for gain,
noise, etc.. as detailed in the table. When all is in
order proceed with construction of the case.

The front panel is completed by mounting the
switches and D2 in the appropriate places and wir-
ing them up. Reassemble the front panel to the cir-
cuit board after snapping the mounting clips for
le.ds DI and D3 into their holes. Make sure that
the le.d.s engage in their clips when the board and
panel are brought together. The Le.d.s can then be
soldered into position. Connect the two wires from
point S to switch SI, and the wire from the positive
to S2.

Internal view of the case, showing
battery retaining clips, etc.

The arrangement of the case used in the protoype
can be seen from the photographs. The battery
holders must be positioned carefully so as not to
foul either the underneath of the circuit board nor
the sockets on the rear of the case.

Wiring of the input and output sockets should
commence with the earth connections. Run a single
busbar of bare copper wire between the earthy
(sleeve) terminals of jacks JK1-JK4, and then on
to the earths of the output sockets SK5 and SK11.
The earths of the input sockets SK1, SK3, SK6 and
SK9, and the DIN output socket SK8 can also be
wired to this busbar. Sockets SK2, SK4, SK7 and
SK 10 are earthed through the case if coaxial sockets
are used.

SUPPRESSION

The r.f. suppression capacitors CI, C7, C18 and
C24 should be wired directly across pins 1 and 3 of
the input sockets. The wires from points X are
connected to pin 1 of the respective input sockets.
The wires from points Y and Z are connected to
the appropriate terminals of jacks JK1-JK4 and
wires Y are extended to the coaxial sockets.

The wire from the negative rail on the p.c.b.
should be connected to the busbar, and the two bat-
tery clips wired in series with the positive going to
S2 and the negative to the busbar.

USING THE MIXER

The method of using the mixer is fairly obvious
from the block diagram description given above. The
warning given earlier about ensuring that the mixer
is operated below the point at which the l.e.d.s light
should be carefully noted. Y+
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Rear view of the mixer, show-
ing arrangement of input and
output connectors
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CASIO

fx-201P (lllus.)
10 digit or 8 digit, 2 Exp.
127 Steps. 10 Inde.
mems, cos, sin, tan.
All log functions
Degree Rad. Un-
conditional Jump
and manual jump
as well as indirect
address, subroutine
etc. The programme
function allows you
to handle any type
of calc. under any
condition

fx-102. The world's first fractional
calculator. 10 digits or 8 plus 2 Exp.
sin, cos, tan. Deg. rad. (exp. 10%99),
Trig. Inverse common & Natural logs.
Reciprocals. Sexagesimal, Pi entry.
Statistical calcs. incl. 2 kinds of
Standard deviation and other appli-

cations. *£19 95
_fx-194 8 digits or 6 plus 2 Exp. Trig,
inverse trig. All log functions. Saqr
roots, Reciprocals. Sexagesimal/
Decimal conversions, 2 kinds of
Standard Deviation and other appli-
catlons. *£1695
AL8 A-dig. Fractional Calcs. standard
_drewatio?s remainder from division.
ime calcs. 2 mem. facs.
VT, %, £13:95

*£49-95

TEXAS

SR56 (Ilfus.)

100 Step program-
mable. 10 digit,
2Exp. 10 Inde mem-
ories, all log trig

and Stat functions.
Can be programmed
for maths, elec-
tronlc engineering,
statistical, financial
and navigation.
£57-95(R)

SR52. 224 programme steps. 20 Inde-
pendent memories. 9 level parenthesis.
Card programmable. Supplied with 20
blank magnetic cards and prog. manual

(R)£199-00
Any of the following pre-programme
manuals: 1. Statistics. 2. Electrical

Engineering. 3. Mathematics. 4. Finance.
ONLY £25 each

SRS51. 10 digit, 2 Exp. Rechargeable. All
log and trigs, Hyperbolic x to the root
of y. Rad & Deg. Factorial. Mem. 3
Inde. mems. Linear regression. Mean,
variance, standard deviation. Permuta-
tion, Perms. Random number generation
+ 20 basic converts., and their inverse,

(R)£47-95
TI30. 48 functions plus Algebraic
operating system. 15 seats parenthesis.
Constant, roots, powers, reciprocals.
Sci notation, Log, trig, deg rad, mem,
step function.

£15-95. Charger £7-95

The ZYCON

P

L.CD. =

KLC3

L.C.D. Constant
Shows Hrs, Mins
pulsating secs. Chrome
finish with Stainless
Steel back and FREE
Adjustable S/Steel

display 1{'.
&

bracelet. £24.-50
Gold Plate £26-45
KLC9

Constantly shows hrs, mins
& Pulsating secs. Press
command button for mth
& date, press again for

mins & secs. May be set
to alternate hr & mins to
mth & date every 2 secs.
resets to time. 4 yr cal.

‘Nite Lite' £37-9)

Gold Ptate £42-40. 7
FREE matching bracetets ’.:\”
with each. A o

KLCS

U.S.A. MODULE
Continuous hrs, mins &
pulsating secs. Press
command button for mth
& date. Press again jor
secs readout. Setting for
alternating hrs & mins to
mth & date every 2 secs.
Auto-time reset. 4 yr
calendar. 'Nite-lite'.
FREE matching S/Steel

bracelet £39-95

range of Quality
Electronic Watches

o0 TECHNOLOGICAL
@ ® FPRECISION PRODUCTS

CBM
4190R (Illus.)

10-digit, 2 Exp. 80 function
pre-programmed. Metric
conversions. Extra
functions to the 4148R:
Perms and combina-

N
(i — tions. Gamma. Pois-
L-ED S — son and Binomial

L) e
' distributions, fac-
torial, complex num-
' bers, hyperbolic
functions, linear
regression and inte-
grationof Y — f{x).

KEDS

5-Functs. Shows Hrs, Mins
Secs, Mth & Date. 4-Yr
calendar. Beautifully
finished with S/steel back
& FREE Leatherette

Strap. £49-95

Gold Piate £22-95

KEDé A fantastic 6-Functions—
window display shows
Hrs, Mins, Secs, Mth &
Date. Day of week in

(R)£36-95

7919D. 8-digit or 5-digit + 2 Exp. Full
trig and log functions. Sq root. Reci-
procals Y*, X?, 7. Register exchange.
Memory plus. Store recall. Sign change.
Algebraic logic

letters. Single button. £10-95*
Auto-hold & Fade-out.
4 Yr calendar. Caesgti‘n 4148. 10-digit + 2 Exp. Full log and

trig funct. X2, Reciprocal, 7, x root of y.
Polar rectangular co-ordinates. 2-store
mem. Mean and Standard deviation.

Heavy Rhodium on Brass
+ S/steel back. FREE
matching S/steel

adjustable bracelet. .

£29-95 Gold Plate £33 90 (R)£26-95
1800. As 4148 but Green display and

KEDG6 PLUS Bat operation.

Month & Day of the Week, £20-95*

in Letters! Shows Hrs,
Mins, Secs, Date, Mth &
Date, Day of Week, Aulo
4-Yr calendar, A.M./P.M.
Set/Indicate. One of the
most sophisticated
watches at this price.
Accurate to within a few
secs a year. Finished in {39
Satin Staintess Steel with &
FREE matching Steel
bracefet. Trimestwatchintheworld
£37-50 ONLY Gold Plate £40-50

SINCLAIR

CAMBRIDGE

5 SCIENTIFIC

= 5-digit ® 2 Exp @
C &CEkey ® sin @
cos @ tan @ arcsin
@ arccos and tan

NOVUS

4640 (iflus.)

10 digit, 2 Exp. 54 functions. 4-level
roll stack. 3 Fully addressable memaries.
L::rgs, Trigs, Stat and Metric conversions
etc.

(R)£42-95
4650. 8 digit, 2 Exp. Algebraic logic.
2-level parentheses. Full mem. Addres-
sgble, Trig, sin, cos, tan and inverse
trig functions. Deg rad. Reciprocal,
Sa root. Powers and Pi entry. Mem Ex

and Register Ex (R)£27-50

4525. 8 + 2 Exp. 100 step prog. R.P.N
Full log and trig. XY Exchange. Mem.
4 roll stack, skip, delete. Additiona

progs within the 100 step(R)£34_95

4515.100 step prog version(R)£31 -95
6035. 100-step programmable Statis-
tician. Rechargeable. (R)£3495
6025. Rechargeable. Financier 100-step
programmable (R)£34 -95

4510. 8 djgi(s. 3 level stack. All trig &
log functions. v . 7. Reciprocal

Memory, etc. £12'95*
6030. Statistician. £15 95*
6010. Metric. £15-95*
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EXCLUSIVE!
Digital Alarm Watch
Just arrived and only ,('\\‘

from us! Shows Hrs,
Mins, Secs, Mth, Date /v
& Day! Advance bleep
as areminder then
PULSATING BLEEP for

15 secs unless stopped

when it will bleep 5 mins Q
later as a further reminder

AM/PM feature. Simple to set. Alarm-
set check. Single command button for
all time functions. NO MORE PARK-
ING FEES! Solld Stainless Steel
throughout with matching bracelet.

ONLY £9890 +£1-50 Ins. & P&P.

¢

® reciprocal @ E to
the X @ natural log
@ antilog ® memory
+ @® memory —
memary exchange
memory cancel
EE exponent

® change notation
@ PLUS a degree
radian switch.

LADIES DIGITAL

THE IDEAL PRESENT!

An elegant 6-function
watch. Shows Hrs,
Mins, Secs, Mth,
Date, Day! She'il love
this piece of
miniaturised elec-
tronic wizardry! Gold
Plate or with stylised
Chrome Bezel, each
with matching

——

onty £8-95

OXFORD 300— £13-90*

Larger verslon of above.

bracelet.
GOLD PLATE 4
£39-95
sisteel £36-95 | DECIMO DIGITAL
+ £1:50 Ins. P&P CLOCK RADIO

AT LAST—THEY'VE ARRIVED!
AND YOU HAVE A
CHOICE OF TWO!

Ultra thin dress watch exclusive to us. In 20 micron GOLD PLATE!

SOLAR WATCHE

Restrained elegance by ZYCON

Shows Hours, Minutes, Seconds and Date.

in darkness. This is the neatest Solar Watch we have seen!
With fiexible, adjustable Gold Plated bracelet.

AND FOR THE SPORTSMAN . . .

A really rugged watch in solid Stainless
Steel with Stainless Steel adjustable band.
Shows Hours, Minutes, Seconds, Month and
Date. Ideal for wearing when indulging in
outdoor activities.
£115-00 £1 50 Ins. & P&P
ALL WATCHES COME IN FREE
ALL ZYCON WATCHES CARRY QU
QUIBBLE' 1 YEAR GUARANTEE

- LARGE
rz / DIGITAL
= READOUT

This is the most unique clock/radie in
the country today having a soft, 13" high
orange-glow digital readout which is
completely silent and non-pulsating.
in a beautifully styled enclosure with
up-to-date VHF/MW radio. You can
awake to soft music or alarm—and if
you want up to ten minutes more—just
press the drowse button. Automatic
80 minute ‘sleep’ button in case you
drop off while the radio is on!

OUR PRICE £33:95 Plus
£1 P&P)

Backlight for viewing

£120-00 .
+£1:50 Ins. & P&P

PRESENTATION BOX
R'NO

ROCKWELL
64RD (lllus.) 12-digit
or 8-digit + 2 Exp.
Additional to the

44RD. Polar rec., Z’f,’;’mu
co-ordinates. Log w1y st
Trig, rad or grad. q,;"".n {
£24-50* sooss
44RD. 9-digit or Ty
5-digit and 2 Exp. (\
(s-}reen Displahy. Store.

imilar to the 63R *
less factorial. £19-50

24K. Stainless Steel Slimline. Green
display. In beautiful leatherette wallet
to hold pen, note pad and credit cards
E}all included). Full memory. Click
uttons. Rechargeable.

Including recharger. (R)£21 95
ALL ITEMS CARRY 1 YR. GUAR.
PRICES INCLUDE V.A.T.

* Free B.S.I. adaptor. (R) Free recharger
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ORDER FORM =~

PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to
THURS BETWEEN 2 & 5 p.m. 01-458 4755. SUNDAYS 10a.m.to 1 p.m.
To: BARCLAY ELECTRONICS Dept. 12PW,

1115 FINCHLEY ROAD, TEMPLE FORTUNE, LONDON N.W.11

Please Send Me..........oooooiiiiiiiiiici i e

with/without optional mains adaptor. | enclose cheque/money order total

Please add 55p to ail items to cover p. & p.

PHONE BARCLAYCARD OR
ACCESS ORDERS.
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—
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INVERTORS'

240v-50Hz from your 12v car battery.

25 watt—£4-75 300 watt (24v)—£26-45
40 watt—g£8-27 400 watt (12v}—£39-05
75 watt—£12-03 500 watt (24v)—£48:18
150 watt—g£21-27 TkW (50v)—£127-00
300watt (12v)—E33:03 1-5kW (110v)—£140-80
Ali above (nvertors are in kit form but may
be purchased built up in metal case & ready
for use. Price list sent on receipt of s a.e.
Prices include post & packing

P.W. AUTOMATIC EMERGENCY
SUPPLY

240v-50Hz-150 watt invertor with built in
battery charger In event of power failure
switches over automatically from battery
charging to invertor operation. Cct. as
appeared in Dec. 72 P W. Compiete kit of
parts (exciuding meter) £24-50 + £1 70p &p

DIGITAL WATCH
L.ED display giving hours, minutes,
seconds and date. Design based on
Amencan technology, and fantastic vaiue
atg16 + 0pp. & p
One year guarantee

TRANSFORMERS & COILS
Both high volume & small order capacity
available.
Special offer Miniature mains transformer
6-0-6v-6V A.—85p plus 10p p. & p.

TRADE & EXPORT ENQUIRIES WELCOMED

P.E. ORION STEREO
AMPLIFIER

ig

= % o
® o, ¢, e |

B Y

-

20 + 20 Watts r.m.s. into 8 ohm load. Distor-
tion less than 0-01% 100Hz-10kHz. Frequency
response + 1dB 20 Hz to 20 kHz. Hum level
virtually nil with volume full on.

This is a power amplifier of superb quality
incorporating the very latest design features.
Professional hi-fi enthusiasts have classed it
as fantastic and real value for money. The
CCT incorporates a low flux transformer and
inputs for disc. tape, tuner, etc.

Complete kit of parts including slim line
bookend case, silk screened front panel &
knobs. £47-30 incl. VAT & p. & p.

The bookend case, |.C.s & semiconductors, P.C.

board, Transformer, etc. may be purchased separ-

ately if desired. Send S.A.E. for further information
P.E. ORION TUNER

Full kit of parts for this superb tuner unit to compl-

ment the now well established amplifier. Parts

may also be purchased separately. Send S.A.E.

ASTRO IGNITION

s
L2

ngg

S ¢

ASTRO IGNITION SYSTEM
Complete kit of parts for

this
proven and tested system £10-45
incl. VAT. Ready built withonly two
connections to alter £13-75 incl.
VAT. Thousands have used this
system both home and abroad.
Consider these advantages more

power, faster acceleration, fuel
economy, excellent cold starting,
smoother running. no contact
breaker burning. Also because of
the high energy spark. the fuel
mixture can be made weaker giving
further economy and fewer piug
problems. Fitting time when built
5 minutes approx. Please state
whether positive or negative earth.
Trade and export enquiries wel-
comed.

ASTRO ELECTRONICS
Spring Bank Road, West Park
Chesterfield.
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New to the UK from PRON

Battery operated LCD read out
CALENDAR CLOCK KIT-crystal accuracy-
Bold Digits -runs on two Penlight Cells.

Now is the time for the hobbyist to move into Advanced

Technology with Pronto!

PRONTO MODEL 301 — The first completely portable liquid

crystal display, digital CALENDAR CLOCK KI1T offered in the

United Kingdom.

*Battery operation — two small alkaline cells give a minimum
life of 12 months.

*Superb accuracy through crystal control — of 3 minutes a year

*Wide angle display with } inch digits

*Push Buttons give choice of 3 display modes — hours minutes
on 12 hour display with flashing colon, or seconds, or date.

*PRONTO 301 comes complete with easy to follow

instructions AT £29"50including V.A.T. You save
Pounds off the recommended retail price of a
comparable made up clock.

TERMS: Cash with order — make a cheque and/or postal order |

Please send me —
PRONTO 301 KIT/S
AT £29.50 EACH (Pius P & P)

PRONTO 304 KIT/S
AT £15.50 EACH {Plus P & P}

=
*
1
*
H
*

payable to PRONTO ELECTRONIC SYSTEMS LIMITED.
s &/P; ,U‘K‘,EOAS Qngeas 51'52) *Ingenious gravity alarm — time setting

— — mode switch * Full assembly instructions
-
.

‘ AT£15'50 inctuding V.A.T.

FEFAF A SRR RN RRRI R

Display Alarm Clock KIT

Wake up to the electronic age with the

new PRONTO 304 Alarm Clock

*Large Bright Green Display

* Alarm with 10 minute ‘snooze’ feature

* AM/PM indication and simple setting

* Automatic brightness control on digits
governed by room lighting

you're automatically a Member of the

With all PRONTO products — enguiries My cheque/P.O. for ___isenclosed
from the Trade, as well as the Hobbyist,
PRONTO J are welcome, and you can also buy NAME
o R ————— individual components!
PRONTO Fluorescent PRONTO CONSTRUCTQOR'S CLUB ADDRESS

PRONTO CONSTRUCTOR’S CLUB. It

will not only keep you in the picture on
new ideas and kits. .. but givesyou
FREE a £2 Voucher against the purchase
of your next kit!

Isn't it time you joined the Club?

I
I
When you buy your first Pronto kit l
l

Pronto Electronic Systems Ltd.
645/647 High Rd., Seven Kings,
Essex IG3 8RA. 01-599 3041
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NOTEBODK

gy

WHY SO GLUM?

At the risk of being branded an
incurable optimist | still question
the forecasts ot doom for British
electronics put about by so many
oi my fellow commentators. One
electronics trade journal despair-
ingly went on record with, “What
we may be seeing, therefore, is the
start oi the decline of a great
industry which has given the world
much of value in both basic tech-
nology and sound engineering.”

That comment was soon after the
minimum lending rate had been
jacked up to 15 per cent. We can
all agree that the increased rate
imposed a new burden in financing
further growth, a new challenge
which will have to be met. But |
don't see the electronics industry
declining in any way. My col-
league’'s gloomy remarks were
more likely to have been influenced
by his publication date (the 13th
of the month), his house mortgage
having gone up, and an industrial
dispute in his publishing company,
than a sober examination of the
facts.

Of course, we could always do
better but taken in relation to most
other industries in Britain, elec-
tronics is doing rather well and in
some product areas and in some
world markets the performance is
exceptional.

Who would ever have imagined
that Plessey Semiconductors, not
usually regarded as being in the
major league of world suppliers in
the most abrasive business area in
electronics, would land a single
order for three million i.c. devices.
Or that such an order should, of
all places, have come from Japan.
But such is the case. The product
is for Citizens' Band radio and
Plessey is optimistic that more big
Japanese orders are on the way.
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A prime example of the simple
policy of offering the right goods
at the right price at the right time.

Remember the EMI-Scanner?
This product is still good news and
has built up EMI's medical elec-
tronics division from zero to 2,600
people and it's still growing. Latest
score at my copy date was 655
systems sold worth £125 million.
Not bad for an idea thought up on
a country ramble and then vig-
orously pursued in the market
place. The Scanner has helped
push EMI world-wide sales up 33
per cent to £671 million and
boosted profits from electronics
products to 40 per cent of EMI's
total.

SCRAMBLE

Remember the scramble for the
aerospace ‘'sale of the century”,
the successor to the ageing Star-
fighter?  Winner was General
Dynamics with the F-16 which will
be built on a consortium basis in
Belgium, Denmark, the Netherlands
and Norway. The initial order is for
348 aircraft for the air forces of
the four governments and the elec-
tronics in these aircraft are going
to be worth at least 950 million
U.S. dollars, say £600 million.

What a pity Britain hasn't a
share. But wait a minute, Britain is
still there. Marconi-Elliott head-up
displays have been specified for
the lot. And not only for 348 F-16’s
for the European consortium but
also the 650 American-built F-16’s
on order for the United States Air
Force. Altogether about £30 million
worth of business although some of
it will be farmed out to participat-
ing nations. There could be more
business to follow because by the
end of its useful life it is expected
that 3,000 F-16's will have been
sold. Marconi-Elliott is the world’s
leading suppliers of HUD’s with
3,000 delivered for 25 aircraft pro-
grammes, half in the USA. which
isn't bad going for a private
venture development.

Remember Decca Radar? Still
the world’s biggest seller of ship-
borne marine radars and the com-
pany that has designed and instal-
led more harbour radar schemes
than the rest of the competition

added together. And remember
Racal Electronics Group? Still
No. 1 suppliers of military man-

packs and mobiles, regular pur-
veyor to 130 different countries.

WILL TO SUCCEED

Let's go down the scale in size
and into the Dorset countryside. In
sleepy Wimborne vyou'll find a
modest little company called Mem-
brain making automatic test equip-
ment. In a single month earlier this
year Membrain pulled in another

£400,000 worth of business from
tough buyers like the Japanese
and the Yugoslavs not to mention
the toughest of all, the German
Post Office, who might be expec-
ted to favour the local product but
preferred the British buy.

Ever heard of Omega? It's the
world-wide navigation system work-
ing on v.l.f. and it gives you a fix
within one mile anywhere in the
world in daylight, two miles after
dark. World’s largest supplier of
Omega receivers is Redifon with
over 800 systems sold. And Redi-
fon is now hoping to repeat this
success story with the Redifon
Satellite Navigator.

Not, | should have thought, a
British electronics industry in de-
cline. Of course, there are com-
panies doing less well and if you
attend electronics exhibitions you
will still find plenty of companies
who are having a rough ride but
few who are in a state of absolute
despair.

Even in the hard-pressed con-
sumer sector, struggling against
Far East imports, there is hope of
improvement. Jack Akerman,
managing director of Mullard, has
been conducting a vigorous cam-
paign along with other top men in
consumer electronics to warn
industry of what might happen if
we lose out to foreign competition.
Akerman is the new chairman of
the Electronic Components Board
which  will give him an even
stronger voice. One of his themes
is that the electronics industry
should be regarded as a single
industry instead of two industries
(i.e. professional and consumer)
because elimination or even further
weakening of the consumer busi-
ness will have a disastrous effect
on the whole.

On the general economic scene |
am not so optimistic. The will to
succeed is evident throughout the
electronics industry. | don't see the
same will or the same spirit else-
where.

CALCULATING WATCH

The U.S. company Hughes is
producing a solid-state module
which combines a digital wrist
watch and a calculator with 8-digit
l.e.d. display. The calculator keys
in a standard layout, are tiny but
can be operated with a pencil
point.

Britain's Sinclair Radionics has
moved up-market in pocket calcu-
lators with a nicely designed pres-
tige package for the jet-set credit
card user and the nouveau-riche.
Satin chrome finish costs £30-00.
hard gold-plate £60.00. The adver-
tisement copy writer missed out on
one point by describing the l.e.d.
display as red. Perhaps ruby would
have been more appropriate.
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HE measurement of a.c. power developed in a
load resistance requires that the voltage applied
across the resistance, or the current flowing through
it, is measured, the power then being computed by
taking E2/R or 12R where E and I represent the
voltage and current, R being the load resistance.
Where many power measurements are involved,
the calculations can become tedious and time-
consuming and errors can very easily be made. It
was to circumvent such errors that the power output
meter to be described was developed and built,

DESIGN REQUIREMENTS

Amplifiers with power outputs exceeding 50 watts
average are as yet relatively uncommon on the
domestic scene, and so a maximum power measure-
ment capability of 50 watts was considered adequate.

The distortion levels of some class B and AB
amplifiers tend to increase at lower levels, sometimes
significantly, and so the capability of measuring
lower power outputs accurately, in conjunction with
a distortion meter, was considered essential. The
lowest range is 50mW f.s.d., enabling low powers to
be measured, albeit at reducing accuracy.

The bandwidth over which an amplifier should
deliver its full rated output should ideally cover
the full audible frequency range of 15Hz to 20kHz
without significant peaks or troughs. The power out-
put meter used for testing amplifiers to proper hi-fi
standards must possess a bandwidth at least com-
parable to the amplifier’s, but preferably much wider,
with an amplitude response significantly superior to
that of the amplifier under test. The amplitude

POWER
OUTPUT
ETER By H.T.KITCHEN

response of the unit to be described is within 0-5dB
from 20Hz to SOkHz, and within 0-2dB between
30Hz and 25kHz.

Loudspeaker impedances seemed to have settled
down very nicely to nominal—sometimes very nomi-
nal—values of 4, 82 and 159, with 8{ the norm
for most transistor amplifiers, though there were
signs that 4€) was finding favour, particularly on the
Continent. Recently, for reasons best known to
themselves, some manufacturers introduced models
with nominal impedances of 6. For simplicity the
power output meter was designed to cater for the
established impedances of 4£, 8( and 158, plus
6002 usable only on the 50mW and S5S00mW
ranges for headphones and professional 6001 lines.

METER CIRCUIT

With so much voltage available—27-386 volts on
the 15(2/50W ranges, reducing to 447mV on the
4Q/50mW ranges—it was tempting to explore the
use of simple rectifier circuits. The diode pump,
particularly, looked most promising but its extreme
non-linearity proved unacceptable and so an opera-
tional amplifier was used as a simple voltage fol-
lower. The op amp adopted is the well known and
highly satisfactory 741.

The complete meter circuit is shown in Fig. 1.
The voltage to be measured is applied, suitably
attenuated, to the non-inverting input of the op amp.
A feedback loop containing the meter and rectifier
diodes D1-D4 is connected from the output to the
inverting input. The high level of negative feedback
provides a very linear scale—voltagewise—although
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when calibrated in terms of wattage the scale dis-
plays the well known square-law look. The feedback
also enables the a.c. gain of the op amp to be set
within precisely defined limits, and maintains that
gain substantially constant over a wide bandwidth.
The feedback and hence the gain is set by R8. This
can be a preset resistor, or a fixed resistor if the
gain required is known. On the prototype a value
of 15k gave meter f.s.d. for an input of 95mV.

The low frequency gain is dependent on the values
of two capacitors, C1 and C3. The reactance of each
must be very low compared to their associated
resistors R7 and R8. The values shown ensure that

not really warranted, besides, when measuring very
low powers the isolation afforded by battery opera-
tion is invaluable in eliminating the much dreaded
hum loop.

INPUT CIRCUITS

Changeover switch S1 allows either of two inputs
to be selected. This greatly facilitates work on stereo
amplifiers, enabling channel power balance to be
quickly checked. The output from S1 goes to the
load resistors and also to a coaxial socket, providing
for the connection of an oscilloscope or distortion
meter.

RIGHT
INPUT
551 ., OuTRUT
LEFT ’ . S,
INPUT 9/ st
COMMON
EARTH . 600
© s | 3 c2
o 10k . .
8 15 100uF o
] B1 |
A L ! 600 ¥
sow? SOmW —
-0 —O) L ]
s2b Sw! S3a B
———0  0S00mwW D1-D4
9 q 8 i i 0A91
VR1 100 . C‘l 150k g
R1 40 H [ "|| = I\C1 Y .
[ o 033
0531’0 1 i R8 71
1»—' / “
[ 4L70uF 15k
VR2 10kl
RZ 8
[
o—'\*/‘ .._W_

VR3 10id) VRE 10kl

R3 1501

2

VR7 0kl

R6

10kl ce

100pF

]

'
3

VR4 25kfL VRE 10k(l

R 600N

i

VRS 10k

Fig. 1.

the L.f. gain is well maintained with respect to that
at 1kHz. The high frequency response of the ampli-
fier is dependent on the a.c. gain; the higher the gain,
the lower the frequency at which the —3dB point
occurs. The a.c. gain of the prototype is very low,
and the —3dB point lies at 100kHz.

POWER SUPPLIES

The 741 is a differential amplifier and requires a
dual polarity supply of up to +18 volts. However,
a satisfactory performance can be obtained by using
a potential divider to provide dual-polarity supplies
from a single 9 volt battery. This function is per-
formed by RS and R6, decoupled by C2 and C4.
The inverting and non-inverting inputs of IC1 are
returned to the junction of this potential divider via
R8/C3 and R7 respectively.

The current consumption is very low at ImA,
and a 9 volt battery of the PP6 type should give a
very useful life even if the power output meter is
regularly used. A mains operated power supply is
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Circuit diagram of the complete power output meter

The voltage required by the meter amplifier is
only 95mV, but as mentioned previously the maxi-
mum input voltage will vary from 27-386V to
447mV. Some means of attenuating these voltages
is therefore required. The original intention was to
use resistive ladder attenuators using fixed resistors
for the two attenuators in cascade, one for the load
resistance ranges, the other for the wattage ranges.
However, a little mathematical juggling soon revealed
that attenuators to the required degree of accuracy
could not be constructed using resistors of the easily
obtained 29 EI12 or E24 types. Instead, it was
decided to use preset potentiometers for the attenua-
tors. Each pot can be individually set up, so that
given an accurate reference voltmeter and careful
workmanship a degree of accuracy superior to that
obtainable with fixed resistor ladder type attenuators
should be easily obtained.

The load resistors, R1-R4, are selected by S2. The
attenuator pots, VRI-VR3, are connected directly
across the load resistors, the value of 10k{} having
minimal effect on the overall resistance on the 4(1,
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8L and 15! load ranges. On the 600¢) range, how-
ever, the parallel connection of a [0k{)! pot would
reduce the total resistance to 566{1, an error of some
54, . Increasing the value of the pot to 25k() reduces
this to about 247, an error acceptable for all but
the most stringent applications.

The voltage change corresponding to a power
change by a factor of 10 is equal to 4/ 10:1, due to
the square function involved in power calculations.
Therefore, each time the wattage range switch S3
is operated the input to the meter amplifier must
alter by a ratio of /10:1 or 3-162:1.

COMPONENTS

In any measuring instrument only one type of
component should be used, the best available. The
741 operational amplifier should be a new com-
ponent and carry the manufacturer’s markings and
guarantee.

Of the static components, the preset pots and
switches call for special mention. The presets used
in the prototype were multi-turn types, more expen-
sive than the normal skeleton type but giving greatly
superior resolution. Switches SI and S2 must be
capable of carrying the full signal current to the
loads. This will be around 3-5 amps on the 4!}
range, decreasing as the load resistance increases. to
around 1-8 amps on the 15! range. Both values are
of course at the maximum rating of 50 watts. On
the prototype, SI was a mains type double-pole
changeover switch with poles connected in parallel
to reduce contact resistance and also to improve
reliability. Avoid the smaller type of switch, which
often has non-wiping contacts unsuitable for low-
power operation. S2 was a three-pole. four-way
switch with two poles connected in parallel for S2a,
again to reduce contact resistance and improve
reliability. The importance of reliable low contact
resistance in these two switches cannot be over-
emphasised.

The meter used in the prototype was a BPL type
S31V. but any ImA f.s.d. movement should be suit-
able, providing the front can oe easily removed for
access to the scale for recalibration.

LOAD RESISTORS

The load resistors should be as accurate as pos-
sible in value, should be non-reactive, and should
possess low coefficients of temperature. Proprietary
components meeting these requirements are not
easily obtained in small quantities: some alternative
approach is therefore needed. The simplest way
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The load resistor assembly for the
4, 8 and 16 ohm loads

is to build your own from resistance wire, a ready
source being replacement electric fire elements
obtainable at most electrical shops. The load
resistors comprise the resistance wire, recoiled and
of the appropriate lengths, supported on a hardboard
frame.

The element wire when unwound was found to have
a resistance of approximately 6:5¢{) per metre. The
15} resistor was constructed first, and to do this a
length was cut 2-5m long. A loop was formed at
one end. of the right size to be clamped between a
pair of 6BA nuts on a 25mm long 6BA bolt, for the
wire is not amenable to soldering by any easy and
reliable means. This bolt was connected to one
terminal of an accurate bridge. the other bridge ter-
minal being slowly slid along the wire, and in firm
contact with it. When precisely 15! was indicated.
the point was marked and the wire cut just 25mm
longer, another loop being formed and clamped in
similar fashion. The bridge terminals were then
applied to the two 6BA bolts. The resistance was,
happily. just [5. The 8{! and 4{ resistors were
constructed in precisely the same way.

The ohms ranges of even the best multimeters are
simply not accurate enough for this measurement,
unless one is content to accept degraded accuracy.
In the absence of a bridge, the ohmmeter must of
necessity prevail. However, a cross check is pos-
sible by passing a known current through each
resistor, the resulting volts drop being measured on

Inside view of the front panel, showing the amplifier
board and board carrying the multi-turn presets on
the left
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Fig. 2. Drilling details for the load resistance mounting frame
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an accurate voltmeter. The voltage and current

ranges of all multimeters ire appreciably more
accurate than the resistance measuring section.

Once the lengths are accurately determined, the
individual lengths can be removed from the tem-
porary bolts and coiled upon any suitable mandrel
of about 6mm diameter, taking care that the wire
is not stretched for that will increase the resistance.
When released. the coils should be considerably
shorter than the distance between the supporting
screws, so that when they are stretched out they will
be taut with adjacent turns cqually spaced. The
arrangement of the load resistors is shown in the
photographs; drilling arrangements for the hard-
board frame used in the prototype are shown in
Fig. 2.

Countersunk 6BA bolts 30mm long are used to
mount the load resistors, with lock-nuts to space the
coils about 12mm clear of the hardboard. Washers
should be fitted both sides of the resistance wire
loop, plus a solder tag for the connecting wire. The

nuts must be very tirmly tightened down, almost to
shearing point, to ensure a near-zero resistance con-
tact between the wire and the solder tag.

CONSTRUCTION

The completed prototype power oulput meter was
built info 1« West Hyde Developments size C Mod-2
instrument case. The load resistors require adequate
air flow for cooling purposes and this implies open-
air mounting. Consequently, the rear panel was
omitted and replaced by a 22's.w.g. aluminium panel
to the dimensions shown in Fig. 3. The front panel
luyout is shown in the photographs, holes being
drilled to suit the components that will actually be
used, or to suit individual ideas

The amplifier 1s built on plain 0-1in Veroboard
measuring 95 X 57mm, Fig. 4. The multi-turn
presets are mounted on a piece of s.r.b.p. measur-
ing 89 X S57mm. Both boards are secured to a
small U-shaped bracket, fixed to the rear of the
front panel by one of the meter fastening studs.
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Fig. 3.
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Cutting and drilling dimensions for the new rear panel
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COMPONENTS . . .

Resistors
R1 40 wire-wound (see text) R5-6 10kQ
R2 80 wire-wound (see text) (2 off)
R3 15Q wire-wound (see text) R7 150k Q
R4 600Q2 1W 1% R8 1.5kQ
(see text)

All resistors +W 5% unless otherwise stated

Potentiometers
VR1-3, VR5-8 10kQ multi-turn (7 off)
VR4 25k Q) multi-turn
Capacitors

C1 0-33uF polyester
C2,4 100uF 15V elect. (2 off)
C3 470uF 6V elect.

Semiconductors
1C1 741 8 pin d.i.l.
D1-4 OA91 or OAS5 (4 off)

Switches :
S$1 D.P.D.T. mains toggle switch (see text)
$2,3 3- pole, 4- way rotary switch (2 off)
S4 S.P.S.T. toggle switch

Miscellaneous
1mA moving coil meter (see text).
Instrument case, West Hyde Developments Size C
Mod-2.
Battery, 9V PP6,
Plain Veroboard, 0-1in matrix, 95 x 57mm.
S.R.B.P., 88 x 57Tmm,
Sundry materials and hardware.
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Fig. 4. Amplifier board wiring, viewed from the
underside
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The load panel is screwed to the new rear panel
using 6BA nuts and screws, with spacers about 6mm
long. Prior to building up the load panel, it can be
used as a template for drilling the corresponding
holes in the rear panel, ensuring accurate alignment
of all holes. All lead holes in the rear panel should
have grommets fitted. Connections between the load
panel and the front panel switches and terminals
should be of heavy gauge wire, the prototype was
wired up with 16 s.w.g. The 4{2 and 8{) resistors are
earthed by means of two 16 s.w.g. wires in parallel
to ensure minimum additional resistance. All the
load resistor earth connections should be returned
directly to the front panel earth terminal, so ensur-
ing that all heavy circulating currents are kept out
of the meter amplifier circuit.

CALIBRATION

Prior to calibration, all the attenuator presets
should be set so that their wipers are at the earthy
end of the tracks and the link between S2b and S3a
should be broken. A variable a.c. voltage of at least
28V r.ms. is required for calibration. A mains
transformer with a good-quality wirewound poten-
tiometer connected across its secondary is a suitable
source (see Fig. 5). The value of the pot should be
such that it draws an appreciable current in com-
parison with the calibrating voltmeter. The use of
an accurate millivoltmeter is desirable for this pur-
pose as it will enable the low wattage/low resistance
ranges to be checked.

Amplifier board component layout

Practical Electronics  January 1977
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Fig. 5. Calibration source arrangements

The wattage range attenuators arc set first. To
do this, connect the calibrating voltage source, set
to zero volts, to the wiper of S3u. Follow the pro-
cedure detailed in Table 1, linc by line. If the mains
voltage fluctuates considerable patience is required
at this task. Accuracy depends on the care taken,
so persevere. Recheck all settings of the pots until
quite satisfied that all is well.

The load attenuator pots can be set next, but first
of all the loads must be disconnected from circuit
to prevent overloading the calibrating voltage source.
Also, the link between S2b and S3a must be restored
and the power level switch set to 50 watts. Then
follow the procedure detailed in Table 2.

After calibration, all the ranges should be re-
checked: the best way of doing this is to feed in
various voltages using Table 3 as a guide, to see if
meter {.s.d. is still obtained.

CALIBRATING THE METER DIAL

Dial recalibration can be u somewhat tricky task
if one has not done it before, but it can be safely
performed with care and puatience. The completed
power output meter should be pliced on a clean,
dust-free shect of newspaper and the {ront cover
removed from the meter movement. The BPL meter
used in the prototype has the advantage of being
supplied with a spare blank scale-plate which can
be used for the new scale. With any other move-
ment the scale-plate must be carefully removed and
covered with thin white paper or plastic before
being refitted.

Table 3 gives a range of voltages for each resis-
tance range, the 600(2 range excepted, and from this
one range can be selected for dial calibration pur-
poses. The figures are quoted to three decimal places
for the benefit of owners of DV Ms.

Assuming the 15¢) range is chosen, an input of
27:386 volts is applied whereupon the pointer should
come to rest at its normal maximum position. Being
careful not to breathe on the pointer, and carefully
avoiding nudging it with the pencil, a faint mark
should e made as precisely under the pointer as
possible. This is the 50 watt mark. Reduce the
input voltage, then increase it again to the original
reading and check that the meter pointer returns to
the mark.

Similarly, very lightly pencil in the marks for the
remaining wattages, taking very great care not to
displace the pointer by heavy breathing, sneezing, or
by the pencil. The latter can damage the delicate
suspension so be ultra careful. Recheck by feeding
in various voltages corresponding to given power
levels and load impedances and seeing if the meter
reading corresponds. It is worth feeding in a volt-
age on euach range in turn, commencing with the
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Table 1
LOAD RANGE ATTENUATOR CALIBRATION
Input level Adjust
Step '?o S3a S3 range for f.s.d.
1 10V 50W VRS
2 3162V 5W VR7
3 1V 500mW VR6
4 316mV 50mW VR5
Table 2
WATTAGE RANGE ATTENUATOR CALIBRATION
tnput level Adjust
Step eo S1 S2 range for f.s.d.
1 Set S3 to 50W
2 274V 15 VR3
3 20V 8 VR2
4 1414V 4 VR1
5 Set S3 to 500mW
6 17:32V 600 VR4
Table 3
POWER-VOLTAGE CONVERSION
Watts 4Q 8Q 15Q
50 14:142 20-000 27-386
45 13416 18-973 25.980
40 12.649 17.888 24.494
35 11.832 16-733 22.912
30 10-954 15-491 21.213
25 10-000 14.142 19-364
20 8-944 12:649 17-320
15 7-745 10:954 15-000
10 6:324 8-944 12.247
5 4472 6-324 8.660
1 2.000 2.828 3.872
05 1-414 2-000 2.738
04 1-264 1.788 2.449
03 1.095 1.549 2121
0-2 0-894 1.264 1.732
01 0:632 0-894 1.224
0-05 0-447 0.632 0.866
0-01 0:200 0-282 0-387

S0mW range, such thut fs.d. is obtained. The
power level switch should be set to the next range
up, where the reading should be one tenth of the
previous reading.

The cross checks being satisfactory, the meter dial
can now be removed from the meter and firmly
taped by its corners to a piece of stifl card. The
centre of arc, i.e. the pointer’s pivot, should be
marked on the card and two arcs drawn in very
lightly in pencil so that they overlap the tip of the
pointer by equal amounts, say 1-5mm; i.e. the radii
differ by 3mm. Using the previously established
datum points {or power levels, and the centre of urc
mark the finul calibration lines in Indian ink using
the two arcs as guide lines. When the ink is
thoroughly dry the two pencil arcs can be carefully
erased and the power levels marked with stencil or
transfers at intervals of every five or ten watts,
though the actual calibration lines can be at very
much closer intervals if desired. b ¢
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ICS have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics - now it can be your turn

Whether you are a newcomer to the field
or already working in the industry, ICS can
provide you with the specialised training so essential
10 success

Personal Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tufors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: '‘Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.’’

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. |CS can coach you for:
Telecommunications Technicians

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Etectrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Post this coupon or ‘phone today for free
ICS careers guide.

I Age _

To ICS. Dept. 7718, Intertext House,
London SwW8 4UJ
or telephone 01-622 9911 (all hou“
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[ Spsihriiz mk3

~ Capacitive discharge
electronic igniti

Smoother running
Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds

Up to 20% better fuel consumption

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. It can be assembled in two or three hours and fitted in
15/30 mins.

Because of the superb design of the Sparkrite circuit it completeiy
eliminates problems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. 1t will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time ot the contact breakers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. {Most capacitive discharge 1gnitions
are not completely foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilted base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions

OPTIONAL EXTRAS

Electronic/conventiona! ignition switch

Gives instant changeover from “'Sparkrite’ ignition to conventional
ignition for performance comparisons, static timing etc., and will

also switch the ignition off completety as a security device. includes
switch connectors, mounting bracket and instructions. Cables excluded.
Also available RPM {imiting controt for dashboard mounting

{fitted in case on ready built unit}.

CALLERS WELCOME. For Crypton tuning and fitting service
‘phone {0922) 33008
PRICES INCLUDE VAT, POST AND PACKING.

improve performance &economy NOW
P! _\(Quick installation

pos‘[ 10047 No engine modification
/ /= ‘”’L 1 .
Electronics Design Associates, Dept. PE12 ’
82 Bath Street, Walsall, WS1 3DE. Phone: {0922} 33652

Name

* % k ¥ *k *

I
Mk. 2 DIY Ass. Kit @ £11.80 ::{"C'“e cheque/PO’s i
Mk, 2 Ready Built Negative Earth @ £14.97 £ —— §
Mk. 2 Ready Built Positive Earth @ £14.97 Cheque No. ‘

ignition Changeover switches @ £4.30

—1 Send SAE if brochure
| only required.

A.P.M, Limit systerns In above units @ £2.42
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NEWS BRIEFS

The Obedient Gar

PROGRAMMED to obey only his voice, Mr Neil Vickery, an
electronics enthusiast in Australia, has developed a

computer controlled car which responds to spoken
commands.
At a cost of some ten times the value of the car, he has

added about $A50,000 worth of electronic equipment to his
Australian made Holden Monaro GTS and to foil would-be
car thieves it is programmed to respond to only his voice.

Using a walkie talkie transmitter enables him to issue
commands to his car from distances up to 19km (12 miles)
away. The car will obey oral instructions such as *‘start’
**accelerate’’, **slow down™" and *‘stop’’. It will also obey such
commands as ‘‘lights on™ or *‘off’’, “‘sound horn™, and

‘activate windscreen wipers’’. All these commands are
relayed to the relevant part of the vehicle by the on-board
computer, based on a rhicroprocessor.

Infra red sensors cause the car to brake automatically as it
approaches a red traffic light and a radar system monitors the
distance to the car in front and adjusts the speed accordingly.
Another sensor applies the brakes if it comes too close to any
object, including pedestrians. There is an elaborate security
system including a homing device which enables the car to be
traced up to 180km (112 miles) away if stolen.

The car has a closed circuit television system using two rear
mounted cameras which enables the driver to see what is
behind by glancing at a small dashboard-mounted monitor
screen. Also installed in the car is a radio telephone.

Mr Vickery demonstrates his car at charity functions.

Summer School

THE Department of Electrical Engineering Science at
Essex University will be holding its annual Elec-
tronics Summer School for teachers during the week
July 11 to 15.1977. Two courses, Linear Circuit Design
and Digital Circuit Design will be run simultaneously.

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

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

Further information on the Summer School can be
obtained from R. J. Mack at the Department of Elec-
trical Engineering Science, University of Essex. Wiven-
hoe Park, Coichester CO4 3SQ

Audio Fair "77

PLANS are now ready for the 1977 International Audio
Festival and Fair, to be held at Olympia from Sep-
tember 12 to 18. While retaining its appeal to the specia-
list audio and hi-fi enthusiast, the 1977 Audio Fair will
take account of the greatly increased family demand
for sound and visual home entertainment.
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HEATING
SYOTEMS

Rising fuel costs are focuging attention on
natural power sources such as solar energy.
Next month we describe a simple unit to cgni.rol
the circulating pump on a domesljc solar water-
heating system.

- RADID GONTROL Part2

The decoder, plus final setting up details for
"~ <he comgiete system.

SEVEN - SEGMENT
- DISPLAY

_A_n inexpensive unit allowing the display of
- numerals 0-9 on an oscillosccpe screen. Inten-
sity (Z) rodulation facilitiesrare rot required.

|.C. SNAP

An elecimnic version of the traditional card
_game, based on three 7400 infegraled circuits.
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NE of the disadvantages of opera-

tional amplifiers is the need for
a split power supply. This normally
requires a mains transformer with a
double secondary winding. The
circuit shown in Fig. 1 overcomes
this problem, allowing the use of a
transformer with a single output
winding.

The arrangement is that of a
standard voltage doubler, but with
the difference that the centre point
of the output, rather than one side
of it, is taken to be the OV or earth
rail. The circuit can be considered
to be two half-wave rectifiers,
operating on alternate half cycles of
the supply. The series resistors and

1
o—0

- DUAL POWER SUPPLY

o1 R1 1500 W WW +15V

D3 e 15V. c3
S00uF W, 250)F
T, o

CIT

o—0

Zener diodes stabilise the outputs
at a nominal +15V.

Using the values shown, a maxi-
mum stabilised output
50mA can be obtained. A high
current balanced power supply, such

of about .

GP R2 1500 W Ww.

as is required by some direct

coupled Hi-Fi power amplifiers, can

be produced by omitting all com-
ponents to the right of C1/C2.

N. Croucher,

Hull.

A selection of readers’
original circuit ideas. It
should be emphasised
that these designs have
not been proven by us.
2They will at any rate
stimulate further thought.

Why not submit your
idea? Any idea published
will be awarded payment
according to its merits.

Articles submitted for
publication should con-
form to the usual prac-
tices of this journal, e.g.
with regard to abbrevia-
tions and circuit symbols.
Diagrams should be on
separate sheets, not in-
serted in the text.

Each idea submitted
must be accompanied by
a declaration to the effect
that it is the originai work
of the undersigned, and

that it has not been
accepted for publication
elsewhere.

His circuit (Fig. 1) monitors the
level of ambient light at some
position. and sounds an alarm if
that level alters due, for instance,
to the presence of an intruder.
Photo-transistor TR1, which is
operated with its base open circuit,
can be mounted at some consider-
able distance from the remainder of
the unit. VRI sets the sensitivity,
and is adjusted so that TR4 is just
cut off at normal lighting levels.
When the light level falls TR2 col-
lector current is reduced and TR3
collector current rises. Base current
flows in TR4 and the fall in collec-
tor voltage triggers the SCR.
Having fired, the SCR will remain
in conduction even if the intruder
moves away from the vicinity of
TR1, and the bell will continue to

SENSITIVE BURGLAR

ALARM

O

VR2
Skl

SCR

OV:

ring. VR2 ensures that enough cur-
rent is bypassed to keep the SCR on
when the bell trembler contacts are
in the open condition. Its setting
will depend upon the particular SCR

used. The circuit is reset by break-

ing the ringing circuit momentarily
with the Reset switch.

1. Musa,

Lagos, Nigeria.
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The Experi

3

The Experimentor is
not so much a new
breadboard, practically
anew way of life!,
Says Ronald J. Portugal
(President.
Continental Specialities Corporation. )

No fuss.

No soldering.
No spoilt devices.

entor:

From Continental Specialities.

U'S Patent Design No 235554,

No fiddling.
No wasted time.
Now you can put circuits together as

quickly as you think them up.
Just plug your devices in, pull them out,
plug them in again, as many times as you want.

 Two Versions.
Experimentor 600. Experimentor 300.
The world's first breadboard This one is designed to be
specially designed for 0.6'pitch  ideal for 0.3 pitch DILs, any kind,
devices. It gives you all the from 6 pins up. Excellent fan-out.
fan-out you need for complex tYou can also use it for 0.6
MSIs, Micro-processors, devices, though for these the
Memories, Displaysetc..(40pins 600 version is recommended.)
or more) with plenty of room for
other components alongside.

Easy to Buy.

There’s no problem buying from USA.

Just send name, address (block letters please), quantity of
each required. and a perfectly normal UK bank cheque, made
outin Pounds Sterling, to Continental Specialities Corporation.

Or you can use an International Money Order., from any
Post Office. We also accept your American Express Card or
Access number.

Then we post by return airmail, and you should receive
the goods within 2-3 weeks.

Deauler enguirie~ invited Note that any UK taxes or duties
chargeable are solely the tespansibility of the buyer

Apart from ICs, both versions take TO-5 transistors,
diodes, LEDs, capacitors, resistors; any component with lead
size between .015 and .032 inch diameter. And for inter-
connections you use standard solid hook-up wire.

Unique Construction.

Each version of the Experimentor gives you 94 five-
contact terminals, arranged in tworows of 47, plus two integral
bus-strips for Ground and Power, with 40 contacts on each.

That's 550 contacts in all! (See diagram).

All terminal strips are recessed into the bottom of the
plastic body, and covered with a stick-on vinyl backing, so you
have no insulation problems.

The contact rows are numbered 1-5-10 etc. and A-B-C---J
lengthways, so each position is clearly defined. The bus-strips
are labelled X-Y, each end.

The plastic body is rigid, strong and longlasting, with a
recessed screw-hole at each corner, and all four edges have
-aspecial quick-locking lip so that you can build rigid arrays of
two or more boards.

The Domino Theory.

See how the Experimentor boards fix together, side by
side, end to end, or at right-angles, to give unlimited scope for
circuit building, planning, extending, rearranging.

You can mix 0.3 and 0.6 DILs in any arrangement
you like.

And all your displays can face the way you want them.

And look at these prices!

Experimentor 300, £7.20. Experimentor 600, £7.90.
All made to top CSC professional quality, and every one 1s fully
checked before dispatch.

Free Catalogue!

Page after page of fascinating CSC products. Just write

and ask.
P NAME e
] Address

| |
| |
| Please send me.............. (gty). Experimentor 300 @ £7 20 each, |
| and............ (qty). Experimentor 600 @ £7.90. |

|

157 o—

Continental Specialities Corporation, 14 Kendall St.. PO Box 1942, New Haven, Conn. 06509 USA. Telephone: 203-62.4 3103,
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Handysize Reels & Dispensers

OF THE WORLD’S FINEST CORED SOLDER TO DO
A PROFESSIONAL JOB AT HOME

Ersin Multicore Solder contains 5 cores of non-corrosive flux that instantly cleans heavily
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required.

SAVBIT W @ handy size reels of SAVBI T, i 5| BIBWIRE |

handy solder

dispenser | €W @@3 40/60, 60/40 & 3 STRIPPER
) =
$

Contains 2.3 metres ALU,_SOL c’S?(/)llOdyeSr -~ & CUTTER

approx. of 1.22 mm
Ersin Multicore l i
These latest Multicore solder reels are Fitted with unique
{ 8-gauge selector and

Savbit Solder.
Savbitincreases
handle locking device.

life of copper bits ideal for the toolbox. Popular specifications

by 10times. cover aH_generaI qu electrical applications, p!ug amajor advaAnce / | Sprung for automatic
Size5 39p in soldering aluminium., Ask for a free copy of Hints on Soldering’ Y ./ opening. Strips flex
containing clear instructions to make every job easy. and cable in seconds. podel 8B 8
i TRef 1T Aoy | Diam. T se T || ¢ Gb
For soldering Ref | Alloy | Diam. ] Length Use Price
ine joints melres | »
capo o s | [SOLDER |
Two more dispensers to = - — = —= | 1 -
simplify those smaller jobs. Size | 40/60 1.6 10.0 | For economical general £1.49 |
PC 115 provides 6 ametres | | 3 | Tin/Lead parpase repairs and WICK /
electrical joints.
R G | size |ALUSOL| 16 | 85 | Foraluminiumrepairs. | £1.99 :
and printed circuits. | & | Also solders aluminium | | Absorbssolder
PC115 50p |« i to copper. brass etc. instantly from
O size 19A for kit wiring or | Size | 60/40 07 39.6 | Forfine wires, small £1.49 tags. printed
radio and TV repairs 9 ’ 10 | Tin/Lead ‘ 1 ‘ gﬁg\lﬁ?snents andprinted | ‘ circuits etc. Only needs
¢ . >- 40-50 Watt solderingiron. Quick
12; én:‘:;esso?ggrrox of | size | SAVBIT | 12 13.7 | Forradio. TVand ‘ £1.49 | | andeasytouse. NoN-COrrosive.
-4 ; 12 | simitar work. Increases ‘ .
|_Size19A 43p ) ) || copper-bitlife tenfold. 1L - Size18 97p |

Sole U.K. Sales Concessionaires: : Foe ; ;

4 gt Prices shown are recommended retail,inc. VAT From Electrical
Bib Hi-Fi Accessories Limited, and Hardware Shops. In-difficuity send direct, plus 15p P&P.
Keisey House, Wood Lane End, Hemel Hempstead, Herts, HP2 4RQ. Prices and specifications subjectto change without notice.

'CRESCENT RADIO LTD.

164-166 HIGH ROAD, WOOD GREEN, N22
(also) 13 SOUTH MALL, EDMONTON, N.?

MAIL ORDER DEPT.
I S$T. MICHAELS TERRACE, WOOD GREEN, LONDON N2} 4SJ
| Phone: 888-4474

3 EILOWATTS PSYCHEDELIC +(100” 100 WATT AMPLIFIER

LIGHT CONTROL UNIT All built and tested, mounted on a plain aluminium
Three Channel: Bass, Middle, chassis which measures 18 X 94 X 4in, and which
Treble. Each channel has ite you can mount into a cabinet of your choice.

own sensitivity control. Just Four controlled inputs, master volume. treble,

connect the input of this unit to middle and bass controle, 8/C protected output.

Whether professional,

student, teacher. or amateur the loudspeaker terminals of |100W clean into 8 ohm LjS. Ideal for disco,
i . an amplifier, and connect three music groups, PA. and clubs.

a CROFTON module is the answer 250V up to 1000W iamps to |A bargainat £42 + £1 carr. + 8% VAT.

the output terminals of the

unit, and you produce a fasci- TI MULT"METE.R .

nating  sound-light  display. | Ideal tester for everybody interested in

(All guaranteed.) : electronics. Weighing less than 100

CAMERA KITS
AND
READY BUILT

d only 60 X 24 x 90 mm.
£1850 1us 76p. 7.4 P. +8%. ! e e eate: 010V 50V, B30y
1,000V. D.c. volts: 0-10V, 50V, 230V
FERRIC CHLORIDE 000V s L0 1m0 i
Anhydrous fertic chloride i’f . lliggig:dncle)ft(')~§;(;rlecg{’1}11? 1ma, 0-100mA.
double sealed one pound poly Price £4°75 + 8% V AT.
R packs.
Apart from our popular C.C. T.V. Camera Kits Our Pricc 85p + /P 4+ VAT TIE-CLIP CONDENSER MICROPHONE
A . at 8% per 1b. Omni-Directional 600 ohm 40—
we are launching a range of ready built, 15.000Hz. Extra long lead. Ideal
: BARGAIN PROJECT BOX 5 " y el
tested, and guaranteed electronic modules A plastic box with moulded ex- g:’rfi:e'ag;;‘ooglflﬁyf,yfﬁﬂfgy i
both for trade and end user {rusion raiiz for PC or Chassis LA
A N . panels with inetal front plate PPI POWER SUPPLY UNIT
The ultimate range will be extensive. Some fitted with four poreny 8{,;” Bwitched 3. 4%, 6. 74, 9 and 12V at 500 mA.
P . supplied). Our Price 50p+ B With on/off switch and
of the existing modules available are: . b - - pilot light.
EFFECTS PROJECTOR 1507 |- Bize: 150 X 53 x 75 um
@® E.T.I. Master Mixer @ E.T.I. Electronic ignition No disco should be without our : Only £4'50 + 8%, VAT. '
A new effects projector, we believe
® Wide range R.F. Wobbulator ® E.T.I Digital that this is the most versatile CASSETTE DUAL/IMP HAND
Voltmeter @ E.T.|. Frequency Meter @ Video Ampli- machine for projecting coloured MICROPHONE MICROPHONE
fier ® Video Mixer ® Sound/Video Modulator imagex slo "'g{"f:"ell;)OB});ll 01‘4’0"’ 3“":Ch] fog "l‘;‘;’ The perfect hand/
" . b3 5-—-220{240, e rol. 5
® Guitar Amplifier ® As well as all ET.1 P.C.B.s 50 iz, Tamp 2 | oni with oo | #tand mie. for stage,
V.L.F. Transmitters and Receivers ® Send S.AE 150%, Standard Lens—60 mm, §3'5 mm plugs, stan- group,  disco,  ete.
for information A sturdy metal construetion and  Jdard cassette mics. to Finished in matt silver
takes a range of lenses and acces- suit all types, Com- and black. Cardioid
: A ortes. Cowes plete with desk rest. dynamic.
Secondhand cameras and monitors always available complete with 6in | Plense state which Dual Imp: 500 obm/
3 wheel and ready impedance rvequired, 50 kohm, 60-15,000Hz.
C R O FT O N E L EC T R o N | C s LT D o to use. A bargain | 200 ohin/50 kohm. With an on/off switch.
; at £27 4 VAT |Puice £1'60 + 1249, | Price £8'75 + 124%
Dept. E, 35 Grosvenor Road, Twickenham, Middx. Tel. 01-891 1323 2% AALE s

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED
VAT—AIl prices are excluding VAT. Please add to eachitem the VAT rate indicated.
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T HE following device was designed
to display the relative signal
levels of audio inputs to a mixer
unit, in a graphical form, and thus
allowing all the levels to be seen
simultaneously. On a conventional
audio mixer there may be at least
20 VU meters. and these need
to be looked at in quick succession
to judge the relative signal levels.

An arbitrary number of le.d.
indicator lamps are mounted in a
vertical line on a panel, and one
column is used for each input. A
low level signal will trigger the
lowest lamp, a slightly higher level
will trigger the next lamp, and so
on, until all the lamps are triggered
and all light up. The lamps could be
colour coded according to the inten-
sity.

As Fig. | shows, the signal levels
can be seen in one glance. the
higher up the bar the lamps are lit.
the greater the level. This type of
display could perhaps be used to
greatest benefit in a sound mixer
for concert work.

The audio signal is amplified and
the resulting signal is rectified to
produce a signal that is used as a
control voltage for a CMOS switch.
the quad analogue switch 4061, In
this i.c. when a certain pre-fixed

e
&

| [.] GRAPHIC LEVEL DISPLAY

[ ™ TORESTOF [}
—— MXER CIRCUTS
]
1
'

—————

} FOR FURTHER CIRCUITS
)
]
1
t

AUDK)
INPUT

=

W v
O our

Fig. 1

>

CONTROL VOLTAGE FROM

: DC SIGNAL ’l
4

USED AS
CONTROL VOLTAGE

—=—R—
()
30—

LAMP SUPPLY

3-18V APPLIED

voltage is applied to the control in-
put of the device, it causes an
electrostatic switch to close circuit
and conduct, and in this circuit. it
causes the lamps to light.

A separate CMOS device is
needed for each pre-set level but
each i.c. can be used for three other
level controls of the same magni-
tude on other input sections.

As an example, an amplified level
of 3V (actually the lowest level that
will trigger the 4061) is used as one
control voltage for the i.c. This 3V
level corresponds to an instrument
input level of 30mV before ampli-
fying: this is used to trigger the first
lamp of the series, and using separ-
ate CMOS devices with higher trig-
ger levels will trigger the next lamps

in the series, if the instrument level
increases. (Figures based on a gain
of 100 for a 741.)

The power taken by each switch
in the CMOS is very low, so a large
number of indicator lamps could be
triggered by the control voltage
from the same source (i.e. high fan-
out). There is no interference from
the switching procedure, so there
will be no pick-up on the audio
signal, also the switching is very

fast so no audio peaks will be
missed.
PracTicat  ELECTRONICS, Febru-

ary 1976 (not available). explains the
4061 and gives the layout.

Miss L. Robinson.

Wilmslow.

Cheshire.

SOUND OPERATED FLASH TRIGGER

-O ov

THIS circuit is built around the
versatile 741 operational am-
plifier, resistors R1, R2 and R3 are
in a standard biasing pattern for a
gain of approximately 103, A sound
hitting the microphone creates an
electrical signal which is developed
across VR1, which provides control
of the operating level. This signal
is then amplified by IC1 and fed to
the base of TR1. When TR1 con-
ducts, a voltage appears on the gate
of the thyristor, causing it to fire
and thus discharge the flash. Resis-
tor RS holds the gate at or near
earth potential until the trigger pulse
arrives, so preventing the thyristor
drifting into a random firing con-
dition.

Preset potentiometer VR2 can be
set to give an output from ICI of
about +600mV under no signal
conditions, so that TRI is on the
point of conduction, Two small nine
volt batteries provide an adequate
power supply and allow the unit to
be housed in a very small container.

R. A. Dix.
Newcastle.
Staffs.
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ACTIVE CROSSOVER

Ci

SuF

+
_ W
R6 R13
220k 4Tk
R
BASS QUTPUT
100k
[ R |
TR2 TR3
330pF 330pF R8 100k TREBLE
| A A ABCI0S BC109 P
150k0) —0
R7 RI10 R12
390k0 470 391
*
¥SEE TEXT
0

o—

Fig. 1

THIS circuit will divide a flat
audio output into bass and

treble components for driving a
woofer and a tweeter via separate
amplifiers.

Transistor TRI operates as a

unity gain phase splitter. antiphase
outputs appearing across R3 and
R4. The non-inverted signal across
R4 is fed to the second stage TR2.
This transistor in conjunction with
R8, C2 and C3 forms a second order
high pass Butterworth filter with a

turnover of 3kHz and a slope ot
12dB per octave.

The output of the filter is the high
frequency audio component. This

signal is also subtracted from the for these components from the
flat input signal by the virtual earth formula

amplifier formed by TR3 and its _ 106 x 108
associated components. Since these Q=0a= T 23

signals are mixed out of phase, and
their amplitudes are equal, the out-
put at the collector of TR3 contains
only the bass frequencies of the
original signal.

C3
frequency of 3kHz. This can easily
be changed by choosing new values

where f  is the
frequency.

With the values shown for C2 and
the crossover has a turnover

i
required turnover

J. Macauley,
Crawley, Sussex.

THE circuit in Fig. 1 shows a ladder
network oscillator constructed
round one gate of a CD4011. Four
oscillators can thus be constructed
around the one i.c..—useful perhaps
for electronic music or sound effects.

The gate output (Fig. 2) is a dis-
tinctly rounded square wave (less so
at low supply voltages) whilst a good
sine wave is available at input A.
Input B is free for switching the
oscillator on and off. Second har-
monics can be induced at the gate
output by R1 or R2 (dotted).

As far as values of K are concerned
K values down to 1-5 are usable, but
K =10 andjor four-stage ladders are
possible with cMos gates with their
high input/output impedance ratios.

A second oscillator can be used to
produce an interrupted tone. Fre-
quencies of a few Hz are easily
obtainable.

Two precautions should be noted.
When using large value capacitors it
would be prudent to protect the
A input from switch-on damage with
a 5k Q or greater resistor. The other
factor to be watched is dissipation,
which should be limited to 200mW
per chip (since the gate is not driven
hard into high or low states). Ex-
perience has shown that at a supply
voltage of 12V the overall dissipation

LADDER OSCILLATOR WITH GMOS

I
CoLOM

OVsg

Zm\ICb

L

Flg. 3 [— LADDER |—

LADDER

is acceptable. According to the chip
used, the minimum supply voltage
for oscillation is around 3-4V.

Note: an improved waveform
(but a little different in .sound) is
obtained by connecting input 2 of
gate ICla to gate IClb output, if

input 2 is not required for control
purposes, i.e. with input 2 high an
interrupted tone is obtained, and
with 2 low, a continuous tone.

C. 1. Collins,
Letchworth.
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15-240 WATTS!

The HY5 is a mono hybrid amplitier ideally suited for all applications. All common

input functions (mag Cartridge, tuner, etc.) are catered for internally, the desired

function is achieved either by a multi-way switch or direct connection to the
Pream Ilfler appropiate pins. The internal volume and tone circuits merely require connecting

p to external potentiometers (not included). The HY5 is compatible with all |.L.P.

power amplifiers and power supplies. To ease construction and mounting a P.C.

connector is supplied with each pre-amplifier.

FEATURES: complete pre-amplifier in single pack: muiti-function equalisation, low noise. low

distortion. high overload: two simply combined for stereo.

APPLICATIONS: hi-fi; mixers, disco: guitar and organ. public address.

SPECIFICATION: Inputs-magnetic pick-up 3mV: ceramic pick-up 30mV: tuner 100mV. microphone

10mV. auxiiiary 3-100mV, input impedance 47k(1 at 1kHz. Outputs—tape 100mV. main output 500mV

R.M.S. Active Tone Controls—treble +12dB at 10kHz; bass +12dB at 100Hz. Distortion—0 1%

at 1kHz. signal/noise ratio 68dB. Overload—38dB on magnetic pick-up Supply Voltage— = 16-50V.

Price £4-75 + 59p VAT. P. & P. free

HY5 mounting board B.1. 48p + 6p VAT. P. & P. free

The HY30 is an exciting New kit from LL.P. it features a virtually indestructible

I.C. with short circuit and thermal protection. The kit consists of: I.C., heatsink,

P.C. board, 4 resistors, 6 capacitors. mounting kit, together with easy to follow AVA' LABLE
15W into 8Q construction and operating instructions. This amplifier is ideally suited to the

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

FEATURES: complete kit: low distortion, short, open and thermal protection, easy to build ) EX STOC K

APPLICATIONS: updating audio equipment, guitar practice plifier test p . audio
SPECIFICATION: Output Power—15W R.M.S. into 801. Distortion—0 1% at 15W Input Sensitivity—
500mV. Frequency Rasponse—10Hz-16kHz -~ 3dB

Price £4-75 + 58p VAT. P. & P. free

The HY50 leads I.L.P.'s total integration approach to power amplitier design.

50 The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent

25W into 8Q that it must be one of the most reliable and robust High Fidelity modules in the World.
FEATURES: low distortion, integral heatsink: only five connections: 7 amp output transistors no

external components.

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

SPECIFICATION: input Sensitivity—500mV Output Power—25W R.M S into 80. Load Impedance—
4-160. Distortion—0-04% at 25W at 1kHz. Signal/Noise Ratio—75dB. Frequency Response— 10Hz-
45kHz - 3dB. Supply Voltage— = 25V. Size—105 x 50 x 25mm

Price £6-20 + 77p VAT. P. & P. free
The HY120 is the baby of I.L.P.’s new high power range, designed to meet the most
exacting requirements including load line and thermal protection this amplifier sets
a new standard in modular design. R
R FEATURES: very low distortion, integral heatsink, load line protection. thermal protection; five
60W into 80N ¢
’

connections: no external components.
APPLICATIONS: hi-fi; high quality disco. public address. monitor amplifier, guitar and organ
SPECIFICATION: Input Sensitivity—500mV. Output Power—&0W R.M.S into 80 Load Impedance—
4-16N Distortion—0 04% at 60W at TkHz Signal/Noise Ratio—90dB. Frequency Response—10Hz—
45kHz —3dB. Supply Voltage— + 35V. Size—114 x 50 x 85mm

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

The HY200 (now improved to give an output of 120 watts) has been designed to
stand the most rugged conditions such as disco or group while still retaining true
hi-fi performance.
. FEATURES: thermal shutdown very low distortion load line protection. integral heatsink no external
120W into 80  components.
APPLICATIONS: hi-fi. disco. monitor: power slave. industnal. pubhc address
SPECIFICATION: Input Sensitivity—500mV. Output Power—120W R.M S into 801 Load Impedance—
4-1601. Distortion—0-05% at 100W at tkHz Signal/Noise Ratio—96dB Frequency Response—10Hz-
45kHz —3dB Supply Voltage— = 45V Size—114 x 100 x 85mm

Price £21-20 + £1 70 VAT. P. & P. free
The HY400 is I.L.P.’s * Big Daddy of the range producing 240W into 40! it has been
H 4 designed for high power disco or public address applications. If the amplifier is to
be used at continuous high power levels a cooling fan is recommended. The amplifier
240W into 4Q includes all the qualities of the rest of the family to lead the market as a true high
power hi-fidelity power module.
FEATURES: thermal shutdown, very low distortion: load line protection no external components.
APPLICATIONS: public address, disco. power slave. industrial
SPECIFICATION: Output Power—240W R.M.S. into 40 Load Impedance—4-16(1. Distortion—0- 1%
at 240W at 1kHz. Signal/Noise Ratio—94dB. Frequency Response— 10Hz-45kHz —3dB Supply Voltage
— =45V, Input Sensitivity—500mV. Size—114 x 100 x 85mm.
Price £29-25 + £2-34 VAT. P. & P. free
POWER SUPPLIES: PSU36—suitable for two HY30s £4-75 + 59p VAT P. & P free. PSUS0—suitable for two HY50s £6-20 +

77p VAT. P. & P. free. PSU70—suitable for two HY120s £12-50 + £1 00 VAT. P. & P. free. PSU90—suitable for one HY200 )
£11-50 + 92p VAT P. & P free PSU180—suitable for two HY200s or one HY400 £21 + £1-68 VAT P. & P. free n
R

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCT
Please supply .. ...

I'L'P' E|ectr0n|CS Ltd- Total Purchase price ............ . ... .. i
| Enclose: Cheque [0 Postal Orders 0 Money Order OJ
Crossland House; Please debit my Accéss account [0 Barclaycard account O

NaCkington, Canterbury ACCOUNt NUMDber ... ...

Kent CT4 7AD Name and Address .. ............. . . .
Tel (0227) B3218 el i

Registered office No. 1032630 Slg nature. ......... . ... ...
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NO HIDDEN EXTRAS— Prices correct at 26th Ocfober '1976. Prices incluge
S - e /AT and P & P EXCEPT ‘F WHERE CARRIAGE WILL
BE ACCORDING TO WEIGHT AND DISTANCE—BRS

‘Electroseal Audio accessories. semiconductors and multi-meters.

CALLERS WELCOME (MON.-FRI.)
OR SEND STAMP FOR LIS

COMPONENT PAKS
200 Mixed value resistors (count by weight)
150 Mixed value capacitors (count by weight)
30 Mixed value precision resistors jw 2%
15 Assorted pots & pre-sets
10 Reed switches
3 Micro switches
20 Assorted tag strips
1 Pack wire 50 meters, assorted colours g
PLEASE STATE PAK REQUIRED 90p PER PACK

AUDIO KIT 25W
2 + 25W Amplifiers, 1 + Pre-Amp
1+ Power supply, 1+ Transtormer
1+ Front Panet
1+ Kit of parts to include on/oft
switch, neon ind. Stereo head-
phone socket. Plus Instructions
book £32-18.

TRANSFORMERS

ALL EX-STOCK—SAME DAY DESPATCH
C1000 MINI-MULTIMETER
D.C.—1.000V, A.C.—1.000V. 1,000{UV
D.C.1—100mA, Res.—150kN
BARGAIN AT £4-59

ANTEX SOLDERING IRONS

15W £3-57 18W €£3-31 25W £2-99
SOLDERING IRON KIT £4-48

STAND FOR ABOVE £1-49

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
OPERATING VOLTAGE 20-45V only
€3-17.

50 VOLT RANGE
Prim. 200-240V
Sec. 0-19-25-33-40-50V

12 and or 24 Voit

MAINS
PRIMARY 240-250 VOLTS

ISOLATING

PRI, 120/240V

SEC. 120/240V

CENTRE  TAP

SCREEN
VA(Waltts)

WITH £
4-07
5-27
717
877
11:26 |

18-62
22-041

—S_C-REENED MINIATURES
Ref mA Volts

HIGH QUALITY MODULES
3 Watt RMS AMPLIFIER
5 Watt RMS AMPLIFIER

10 Watt AMS AMPUIFIER

25 Watt RMS AMPLIFIER

125W RMS AMPLIFIER

PRE-AMP for 3-5-10W

PRE-AMP for 25W

POWER SUPPLIES 3-5-10W

POWER SUPPLIES 25W

TRANSFORMER 3W

TRANSFORMER 5-10W

TRANSFORMER 25W

BSR M4R (Chassis
magnetic cartridge
Garrard SP25 (Chassts)

NEW STEREO 30

-78
A7
-51
-87

BRBoEmom 0 @i =
eeabegRRSE 228"

Nz2z2
CX- 31 RVEVE RT IR PRen
=3

BERBIRBwonawrn =

238 200
2121A 1A

159
*115V
only

HIGH VOLTAGE

Mains Isolating

Prim. 200/220 or 400:440

Sec. 100/120 or 200/240

P&P
£

214 300, 300

221 700 (DC) TEAK AUDIO KIT 25W

Teak veneered cabinet

16%: + 114 + 34, aluminium chassis,
heat sink and front panel brackets
plus back panel and sockets etc.
£11-21

VA Ref
243

247

30 VOLT RANGE

Prim. 200-240V

Sec. 0-12-15-20-24-20V
Amps £

0-15-20. 0-15-20
0-15-27, 0-15-27
0-15-27. 0-15-27
12,15, 20, 24, 30

6-62
15-23
1000 250 32-88¢
2000 252 54-801
AUTO TRANSFORMERS
Ref VA Auto Taps

60
350

with

DECS
Solderless br
S Dec 70 contacts

CARTRIDGES

ding
Magnetic Scnotone 100

£2-4

(Watts)
20

0-115-210-240
0-115-210-240
0-115-200-220-240

T Dec 208 contacts
‘A" fori.C.s, etc.
‘B

U Dec
U Dec

£4-

for.Cs, etc. £7-

0-115-200-220-240
0-115-200-220-240
0-115-200-220-240

BRIDGE RECTIFIERS
200V 2A

67

2A 72

Complete Stereo Chassis inc.

7 - 7w AMS, Amp, Pre-amp. Power
Supply, Front Panel, Knobs {only
needs Mains Trans.). Stareo 30 £17-99
Mains Trans £3-5. Teak veneered
cab. £4-54.

Ceramic E.E.1.CS 2000
ALOS GP93-1
TCC AT55 (magnetic)

POWER UNIT
Plugs direct into 13A 3 pin socket,

400V

0
- - - 0 . -
60 VOLT RANGE Os15,200,200,240 200v A 0.09 | BSR MPEO module with BT ETLR il QIR
;.';é" &232;‘}0“&‘3_60\, 73 3000 0-115-200-220-240 487 500V 10A(PM 7A6) 2:70 9 9 )
Ref. Amps CASED AUTO TRANSFORMERS | TEST METERS STEREO FM TUNER WITH PHASE-LOCK LOOP
5 . 240V mains lead input & USA 2 pin outlets. 2&8 gZMKS g;gg 4 Pre-selected stations supply 20-35V. 90mA Max. £22:72
0 : 20VA £4:95 Ret 113W AVO TT 169 £28.94
g 1533‘/‘\ ’:‘9; ng AVO MM5 £23.48 . l a L
VA o U4315 (USSR) inc_steet ¢
9 oA Rt s 515 (USSR Ino_ stes Barrie Electronics Ltd.
g = = TN '(’;%YZEO“S%NIT R 3, THE MINORIES, LONDON EC3N 18J
g ELECTRONI STRUCTION KI -05 Output Switched 1 /
-0 10 projects (Including Electronic Organ).. 3-4-5-6-75-9-12V at T LEPHONE' 01-488 3316‘/7 8
0 Ideal gitt at £8:63 (no soldering) 500mA €518 NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST
YOU ARE INTERESTED IN CJL LTD. P.O. BOX 34, CANTERBURY, CT1 1YT
ELECTRONICS" ALL PRICES INCLUDE P. & P. AND VAT
‘ ANTEX SOLDERING IRONS AND ACCESSORIES
GOOD' 15W 'C’' Miniature irons Spare Elements
Y Complete with ¢in bit £3-20 'C €1 con e1-ds
15W “CCN'" Low Leakage Irons 3 .(’5. Bltltzs.lfge - :5? €1-60
I . on
THE BRITISH AMATEUR ELECTRONICS CLUB IS ) C°T°,'f"; with "’": Bl ERB p,a,i,., 10, Fn " each £0-50
FOR YOU! 8W 'G'' Minlature Irons ) (N.B. state type of iron)
. Complete with g in bit £3:25 X25" De-soldering Bits
25W “'X25" Low Leakage Irons Dual-in-line, 14A, 14B each £3-95
FOUR NEWSLETTERS A YEAR—SPECIAL CONCESSIONS SC'(‘*‘TDS':‘I‘;::;‘" *"(';':’" 250 ST s ngsstor G moc I
N ng il rade insula as
FOR MEMBERS — MAJOR PROJECTS SPONSORED BY Fitted with ‘G’ iro, 2 spare -—ghrorg\lum plated  steel
THE B.A E.C., CURRENTLY THE B.A.E.C. COMPUTER. bits 2-3 and 4mm, heat sink, spring. Replaceable cleaning
real of gqldpr. Booklet "How sponges, space for spare bits  £1-45
U.K. membership fee £2 per year from January 1st. ,;"L;"":‘;(, gs"xs":s"e'”' s B | e e 2
i i i i I Kk off car- battery. Foot pum £2-25
OVERSEAS membership fee £3 (surface mail), £4 (airmail) ‘{va'e'm;moreg:';vvgn %:{g' SoLUER B2 handy dispenser %
cars. Dboats, etc. Complete WIRE STRIPPERS/CUTTERS
S’A.E. for details from the Hon. Sec. B.A.E.C. J. G. Margetts, W"homil'n b et fiosd! El‘f:or:?ﬁc eopg:i‘:‘%“ ;;‘:'“"”‘"
42 01d Vicarage Green, Keynsham. Bristol. Oy Clips: wallet RN 10 handies ORI o es

This catalogue—Electrovalue Catalogue No. 8 (Issue 2,
up-dated)—offers items from advanced opto-electronic
components to humble (but essential) washers. Many
things listed are very difficult to obtain elsewhere. The
company's own computer is programmed to expedite

post paid

40p

inc. refund
voucher
worth 40p

All communications to Head Office, Depl. PE12/2, 28 ST. JUDES ROAD,
ENGLEFIELD GREEN, EGHAM, SURREY TW20 OMB. Phone Egham 3503
Telex 284475 Hours 9-5.30 dady. 1 pm Sals

delivery and maintain customer satisfaction. Attractive
discounts are allowed on many purchases; Access and
Barclaycard orders are accepted.

« FREE POSTAGE on all C.W.0O. mail orders over £2 list value (excluding
VAT) in U.K_1f under, add 15p handling charge.

NORTHERN BRANCH: 580 Burnage Lane. Burnage, Manchestesr M19 INA.
Phone 061-432 4945. Hours 8-5 30 pm, 1 pm Sals
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GUITAR FUZZ
UNIT

T HIS unit is capable of producing
the well known fuzz distortion
sound as heard on many of today’s
pop records, It is basically a simple
amplifier (Fig. 1) using a 741 but
arranged to give a very high gain
and consequently distort any high
level input signals, such as those
obtained from electric instruments.

The gain is determined by VRI,
R3 and R4. By making VR vari-
able this serves to alter the gain and
S0 act to control the degree of fuzz,
Also incorporated within the feed-
back loop are C3 and VR2 which
tend to alter the amount of high
frequency feedback and thus act as
a tone control.

Although the unit uses a 741 the
need for al dual supply is avoided
by the biasing resistors RI, R2

Fig. 1 -

=0
r Ci
ouTPUT
inpuT & r‘l -
o—}— owF
0-1pF H
|
| IF REQUIRED
')
R2 7 =58
470k Bk, ETRE"O
i
]
I
c2 c3 :
O'L7pT GZODpT
i oV

enabling it to be powered from a
PP3 type battery, and making it
small enough to be built into an
existing amplifier, or guitar. If the
output level is found to be too high
a volume control or small preset

could be fitted as shown dotted in
the diagram.
J. White,

Huddersfield,
W. Yorks.

MODIFIED SQUAREWAVE OSCILLATOR

THE TTL Schmitt trigger gate plus
one resistor and capacitor form a
useful  squarewave oscillator with
many applications. The disadvantage
of this simple circuit is that only a
unity mark/space ratio is available, due
to the single CR network.

A simple modification to this circuit,
as shown in Fig. 1, allows the mark/
space ratio to be set to the required

R

value. The capacitor charges up via
D1/R2 with R1 in parallel, and dis-
charges through R1 as normal. The
minimum pulse width is obtained
when R2 is omitted, the charge resist-
ance then being equal to the forward
resistance of the diode.

A DYNAMO is the most economical

form of cycle lighting, but is
dangerous at low speed or when sta-
tionary as little or no light is
produced. The circuit shown in
Fig. 1 overcomes this problem.

The output from the dynamo is
rectified by the rectifier bridge and
fed to the lamp bulbs, originally
6V 3W at the front and 0-6W at
the rear, but replaced by two stan-
dard 3-5V 0'3A lamps in series. At
normal speeds the potential across
the bulbs is sufficient to saturate
TR1, which cuts off the Darlington
pair TR2, TR3. As soon as the
potential at the base of TR falls
sufficiently it turns off, and current
is fed to the lamps via TR2 and
TR3, maintaining a brightness level
determined by the setting of VRI.
With the dynamo stationary, VR2
should be adjusted until the lights
just begin to dim, so ensuring cor-
rect changeover from battery to
dynamo.

One side of the dynamo was ori-
ginally earthed and so had to be
insulated; with a hub dynamo this

&
; A. Glover,
2 = Braunston,
Flg. l Northants.
;
\’ 7
)
1
-
B |
W
L8ho B T
( VR2 3-5V
10k OuF
REAR
0-3A
.
Fig. 1 T

would not be necessary. Two 45V
flat batteries were used, secured in
a plastics case beneath the saddle.
Current drawn from the batteries
drops to virtually zero at a fast
walking pace, and so they should
have a long life.

The circuit was built on a small
piece of Veroboard and mounted

" in the headlamp casing. Connections

to the batteries, rear lights, etc. were
made via a 7-pin DIN connector, the
socket bolted to the base of the
headlamp unit and the pin section
from the plug soldered to the Vero-

board.
A. Chadwick,
Cambridge.

Practical Electronics  January 1977

61




A PRACTICAL ELECTRONICS PUBLICATION

A SPECIAL SELECTION OF

MUSICALPROJECTS FROM PE

THE MINISONIC MK2

SOUND SYNTHESISER
An up-dated version’ of the published Mk 1,
the Mk 2 has an integral keyboard, two
250 mW monitoring channels and
loudspeakers, and facilities for amplitude,
frequency and harmonic modulation.

THE JOANNA
ELECTRONIC PIANO

has realistic piano effect with touch-sensitive -
keyboard and additional choice of harpsichord
‘ or honky-tonk voicing.

THE ORION STEREO AMPLIFIER

A hi-fi amplifier with output of over
20 + 20 watts. Compact and complete in one
unit, it measures only 14" x 6" x 2",

PLUS

Some great sound effects units for guitars,
keyboard instruments and general recording.

Available
Now

£1.20

POST PAID

(Please allow at least 2 weeks

for delivery)

/fyou do not wish to mutilate your
copy of the magazine, please send
your order on a separate sheet.

* W:K:F ELECTRONICS

THE P.C.B. SPECIALISTS
PRACTICAL ELECTRONICS "PRINTED CIRCUIT BOARDS"'
NOW AVAILABLE

TYPE "A’ - Made in 1.6mm Epoxy/Glass-fibre, supptied Roll-tinned & drilled
TYPE 'B' : Made in 1.6mm S.R.B.P.. supplied Roll-tinned & drilled:

All units available Ex. Stock by return. All prices INCLUDE Post—Pack, and V.A.T.
TERMS: Cash with order. Cheques & P.0O.8 payable to W.K.F. Electronics.

QTY of TYPE 'A" TYPE 'B'

ISSUE PROJECT P.C.B.o PRICE  PRICE
Sept. 1976 Cross-Hatch Generator 1 375 —
Sept. 1976 Gas—Smoke Detector 1 2.5 1.85
Sepl. 1974 Gas & Smoke Detector 1 - 1.75
JAN. 1978 ORION STEREO 20W AMPLIFIER 1 3.80 2.2
May 1975 1.C. Pulse Generator 1 = 1.40
DEC.-JAN. 1976 50 + S50W GUITAR AMPLIFIER 3 kW] 2.00
JUNE 1978 DIGITAL FREQUENCY METER 4 4% 3.50
June 1976 Audio Millivolt Meter 2 = 1.80
JUNE-AUG. 1976 RADIO CONTROL SYSTEM 8 5.70 4.3

PRODUCTION SPACE ALWAYS AVAILABLE FOR:
P.C.B PRODUCTION—-ELECTﬁOPLATING—SCREEN PRINTING—TINNING
CONTRACT DRILLING—ANY PHOTOGRAPHIC ART PROCESS
SERVICE FOR:
P.C.B. MASTER PREPARATION + ANY GRAPHIC ARTS PROCESS
FROM:
ROUGH COPIES—EXISTING UNITS—CIRCUIT DIAGRAM
EVEN FELT TIP PEN ON OLD FISH & CHIP PAPER!!
QUOTATIONS FREE OF CHARGE BY RETURN
Large discounts given for long runs. Run-on’s and repeat orders Algo call-oft
orders accepted
FOR OUTLINE QUOTATIONS PHONE:  ALL ORDERS & MAIL TO:

WHITWELL (DERBY'’S) 695 (STD 090974) ::;c f';fr'::"“-

Whitwell, Near Worksop.
Notts.

To: Practical Electronics
IPC Magazines Ltd., Receiving Cashiers Dept.,
King's Reach Tower, Stamford Street, London SE1 9LS
Please send me.......... copy (ies) of
Sound Design”. | enclose a Postal Order[Cheque
for £1.20 (post paid) or (state amount for
more than one copy).......... (£2.35 post paid
for 2 copies)
PLEASE WRITE IN BLOCK LETTERS

.......................... Postcode..............

Remuttances with overseas orders must be sufficient to cover despatch by
sea or air mail as required. Payable by International Money Order only.
PE 81

Company registered in England. Regd. No. 53626
A subsidiary of Reed International Limited.
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SOLDERLESS BREADBOARDING — DECS

The tamous DEC System of Solderless Breadboarding is Ideal for both the young and
more mature of Eles Q ing as it enables circuits to be tried and
tested without the use of soldering and because of the specially designed contacts
allows components to be used over and over again it is also extramely usefui for the
Circuit Designer who wishes to experiment with and perfect his circuit quickly yet
economically.

S-DEC (Model PB11)

This, the most popular Board, is designed solely for the use of
digcrete components and is particularly useful for basic educational
purposes.

No. of Contacts’ 70 1 oft £1-98
RxEEE ) 5 off £1-76

T-DEC (Model PB21) "
This Board allows 2 TOS5 or 1 DIL IC Station to be used and 80 Is }
primarily intended for discrete work or for linear IC application 2 5

where considerable numbers of discrete components may be ‘%} %;:
require: %

d.
1 off £3-62 3 ~
(No. of Contacts 208) 5 off £3-21 W

M -DEC ‘A’ (Model PB31)

The u-DEC 'A’ is specially designed tor ease oOf use with IC's and

allows 2 DIL or 4 TOS stations to be used but will accommodate

discrete components with equal facility.

(No of Contacts: 208) 1 off £3-97
S off £3:53

}4-DEC ‘B’ (Model PB41)
The u-DEC ‘B 1s for similar uses as u-DEC "A’, but has two 16 lead
IC sockets as part of the Board.

. of 18 1 oft £6-97
(No. of Contacts: 208} 5 off £6-19

DEC ACCESSORIES

16 DIL adaptor (with sockat) PB062 £1.92
10 TOS5 adaptor (with socket) PBO72 £1-80
Single ended leads (set of ten) PB101 £0-90
Double ended leads (set of ten) PB102 £0-99

1mm plugs (set of ten) PB103 £0-45
All prices include 8% VAT. P. & P. 25p.

Our retail counter is now open, stocking a large variety of audio and electronic parts
and accessories, branded and surplus.
WE ARE SITUATED 2 MiN. WATFORD JUNCTION STATION

THE COMPONENTS CENTRE

7 Langley Road, Watford, Herts., WD1 3PS.
Tet.: Watford 45335
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Bring 'scope’to your interest.

I ' There’s only one way
fo master electronics...
fo see what is going
on and learn by doing.

This new style ccurse will enable anyone to
have a real understanding of electronics by a

/e RANGE modern, practical and visual method. No
A previous knowledge is required, no maths, and
b . an absolute minimum of theory.
= \ You learn the practical way in easy steps
- L mastering all the essentials of your hobby or to
‘ o further your career in electronics or as a self-

employed electronics engineer. ’

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

=F

'| Build an oscilloscope. #)Read,draw and 3Carry out over40

AN
——
1

As the first stage of your training, you i i
R S Ol ety understand circuit experiments on basic
oscilloscope! This is no toy, but a test H i i
instrument that you will need not only dlagrams. cucuns.
for the course’s practical experiments, but In a short time you will be able to We show you how to conduct
also later if you decide to develop your read and draw circuit diagrams, under- experiments on a wide variety of different
knowledge and enter the profession. It stand the very fundamentals of television, circuits and turn the information gained
remains your property and represents a radio, computors and countless other into a working knowledge of testing,
very large saving over buying a similar electronic devices and their servicing servicing and maintaining ail ty pes of
piece of essential equipment. procedures. , electronic eauipment, radio, t.v. etc.

. L a1 N _§ N N _§ _§ N N I |
All students enrolling in our lTo find out more about how to learn electronicsin a new, exciting and absorbing
courses receive a free circuit way, just clip the coupon for afree colour brochure and full details'of enrolment,

board originating from a Write to:- British National Radio & Electronics School, I
computer and containing P.O. Box 156, Jersey, Channel Islands.

many different components I I
that can be used in experi- NAME

ments and provide an I

excellent example of current IADD RESS

electronic practice.
PEB 1/7

e ——————
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PRINTED CIRCUIT KIT £4-25*

Make your own printed circuits. Contains etching
dish, 100sq.in of pc board, 1Ib ferric chloride, dalo
pen, drill bit, laminate cutter.

JC12 AMPLIFIER
W IC audio amp
with free data and
printed circuit.
£2.28*

DELUXE KIT FOR JC12

Contalns extra parts except JC12 needed to complete
the amp including balance, volume, bass and treble
controls. Mono £2-33. Stereo £4-95.

JC12 POWER KIT

Supplies 25V 1A £3-75.

JC12 PREAMP KITS

Type 1 for magnetic pickups, mics and tuners. Mono
£1-50. Stereo £3. Type 2 for ceramic of crystal
pickups. Mono 88p. Stereo £1:76.

SINCLAIR IC20

1C20 10W + 10W stereo integrated circuit amplifier
Kit with free printed circuit + data £4.95.

PZ20 Power supply kit for above £3-95.

VP20 Volume. tone-control and preamp kit £7-95.

JC40 AMPLIFIER
New integrated circuit 20W amplifier kit complete with
chip, printed circuit and data £4-45.

FERRANTI ZN414
IC radio chip £1-44. Extra parts and pcb for radio
£3-85. Case £1. Send S.A.E. tor tree data.

BATTERY ELIMINATOR BARGAINS
STABILIZED POWER UNITS*

Millenia series. Switched 110 30V in 0-1V steps. 1A: Kit
£12-45; Kit + case £15-40; Built £23. 2A: Kit £14-95;
Kit + case £17-90; Built £26.

6-WAY SPECIAL £5-20*

Switched output of

3/43/6/74/9/12V at 500mA

FULLY STABILIZED MODEL £5-45*

Switched output of 3/6/74/9V stabillsed at 400mA
3-WAY MODELS*

With switched output and 4-way multi-jack connector.
Type 1: ¥44/6V at 100mA £3-20. Type 2: B/74/9V at
150mA £3-30.

RADIO MODELS

50mA with press-stud battery connectors. 9V £3-45. 6V
£3-45. 9V + 9V £5-45. 6V + 6V £5-45. 4V + 43V £5-45.

CASSETTE MAINS UNITS

74V with 5 pin din plug. 150mA £3-95.

CAR CONVERTORS £5-10*

Input 12V d.c. Output 6/74/9V d.c. 1A stabilized.

PRECISION PETITE LTD

119a High Street, Teddington, Middx. TW11 8HG
Tel. 01-977 0878 (24hr. enquiry service)

NOW PRESENT THEIR NEW DRILL!

(Model P2)

With current Model P1 ‘‘The Perfect Pair”

Specifications

MODEL P2 (illustrated)

@ Diam. 170 x 40mm.

® Weight 300g.

@ Torgue 320cmg. R.P.M. 12,000.
@® 4 collets 0-3-5mm.

® 3amp, 12V d.c.

£16-50

(incl. VAT, P. & P. 65p)

MODEL P1

Diam. 33mm.
Length 125mm.
Waeight 160g.

3 collets 0-2-5mm.
R.P.M. 10,000.
Torque 120cmg.

2 amp, 12V d.c.

(incl. VAT, P.& P. 35p)

STAND AVAILABLE FOR P1—P2 STAND SOON

VARIABLE SPEED TRANS. FOR BOTH DRILLS
AVAILABLE

S.A.E. (9 x 4in.) please for leaflets and order form

£8-79 °

e R T e &
P
Model P2

6V + 6V £2:70

BATTERY ELIMINATOR KITS

Send S.A.E. for free leaflet on range. X
100mA radlo types with press-stud battery terminals.
4V £2-10. 6V £2-10. gV £2-10. 4V + 4V £2-80.
gV + 9V £2.70.

100mA cassette typs 7V with 5 pin din plug £2-10.
Transistor stabllized 8-way type for fow hum.
3/44/6/74/9/12/15/18V. 50mA £3-50. 1A £6-50.

Heavy duty 13-way types A4/6/TIBY 11131417/
21/25/28/34/42V. 1A model £4-95. 2A model £7-95.
Car convertor kit input 12V d.c. Output &/7¢4/8V d.c. 1A
transistor stabilized £1-95.

MAINS TRANSFORMERS

6—0—6V 100mA £1. 9—0—-9V 75mA £1. 18V 1A £1-95,
0/12/15/20/24/30V 1A £4-30. 12-0-12V  50mA f1.
0/12/15/20/24/30V 2A £5-85. 20V 24A £2-95. 6-0-6V
1§A £2-85. 9—0—9V 1A £2-55. 12—0—12V 1A €2-95.
1 15V 1A £3-20. 30—0—30V 1A £4-10.

S-DECS AND T-DECS*
S-DeC £2-24.

T-DeC £4-08. 4
p-DeCA £4-45.

u-DaCB £7-85.

IC carriers

with sockets: 16 dil £2-05. 10TO5 £1-95.

SINCLAIR CALCULATORS AND WATCHES
Cambridge Universai £6-80. Cambridge Scientific
£8-85. Oxford 300 £13-30. Programmable Scientific
with free malns unit £24-95. Mains adaptors for other
modeis (state type) £3-20. Assembled Grey Watch
with tree stainless steel braceiet £16-45.

SINCLAIR PROJECT 80 AUDIO MODULES
PZ5 £4-95. PZ6 £8.70. 240 £5-75. Project 8050
£18-95.

BI-PAK AUDIO MODULES

$450 tuner £18-95. AL60 £4-33. PA100 £13-45, MK60
audio kit £27:20, Teak 60 £10-95. Stereo 30 £15-95.
SPMB80 £3-35. BMT80 £3-50. Send S.A.E. for free data.
SAXON ENTERTAINMENTS MODULES
SA1208 £21. SAG08 £12. PM1202/8 £15. PM601/8 £11-30.

SWANLEY ELECTRONICS
Dept. PE, PO BOX 68, Swanley, Kent

Send S.A.E. for free leaflets on all kits.
Post 30p on orders under £2-23, otherwise
free. Prices include VAT. Overseas
customers deduct 7% on items marked *,
otherwise 11%. Officlal orders welcome.

TELEPHONES—Modern style 706 Black or two-tone
rey £4-50 each. Older black style £1-50 each,
. & P. 75p. All with bells and dial.

SEMICONDUCTORS—AII at 8p each®. P. & P. extra.

Guaranteed ail full spec. devices. Manufacturer's

markings:

BC147, BC158; 2N3707; BC107, BF197; BC327: 2N4403,

BC1728; BC261B; BC251B; BC348B: BC171A/B.

2N3055RCA 50p each, P. & P. 8p.

2N5879 with 2N5881 Motorola 150 watt. Comp. pair

£2 pair, P. & P. 15p.

% Linear amp 709 25p each, P. & P. 8p.

* SPECIAL OFFER BC204 and BC207A 4p vach, P. &

P extra.

* BEEHIVE TRIMMERS. 330pF. Brand new. 10 off

40p, P. & P. 15p.

* TRIMMER PACKS. As previously advertised. 25p

each, P. & P. 15p.

* Meter PACKS—3 different meters £2, P. & P. £1.

DON'T FORGET YOUR MANUALS, S.AE. with

requirements.

GRATICULES 12 x 14 cm high guality plastic 15p

each, P. & P. 10p.

% CAPACITOR Pack. 50 Brand New components only

50p, P. & P. 48p.

% 3ib Electronic Goodies £1:60, post paid.

* High Value Printed Board Pack—hundreds of

components, transistors, etc.—no flat to the board

transistors £1-65 post paid.

* 1000f Feed thru Capacitors 10 for 30p. P. & P. 15p.

HIVAC Min Neons Approx 60V Brand New. 10 off 20p,

P. & P. extra.

FIBREGLASS BOARD PACK. More board—less

money. Larger pieces. Not lgss than 2-5 sq ft for

95p, P. & P. 65p.

Double or single sided cut to any size. New Lower

Price 1p per sq in, P. & P. extra,

TRANSFORMERS—AII 240V 50HZ

nputs
Type A 17-0-17V 250mA; 7-5-0-7-5V 250mA 0-20V
5 amps; 04V 5 amps: 0-1-1-5V 5 amps. £2 each.
P. & P.£1 25.
Type B 17-0-17V 250mA. 8-0-8V 250mA; 0-12-5-13-5V
5 amps; 0-1:5-2V 5 amps, £1-50 each, P. & P. £1.
Type C 19-0-19V 250mA; 8-0-8V 250mA; 0-7-5V
5'amps: 0-1-4V 5 amps, £1-25 each. P. & P. £1-25.
* VAT 124%. otherwise 8%
Minimum order £2. Excess postage refunded

CHILTMEADLTD
7/9 ARTHUR ROAD, READING, BERKS.

({rear Tech. College) Tei. Reading 582605

NEW FROM AMERICA

Liquid Crystal Display Watches
from Fairchild Timeband

5+ 4 functions. Continuous read- i
out of hrs., mins. and pulsating

secs. Single command button,

push once for month/date (auto

reset), twice for secs. (manual

reset).

PLUS Programmed 4-year calen-

dar, backlight for night viewing,

optional continuously alternating

time/date display, a.m./p.m.
setting indicator.
High contrast L.C.D. display

visible in bright sunlight. Supplied
in Presentation Boxes. these are
superb watches sell-
ing in  jeweliers’
shogs for up to £80.
TC 411 White £29-50
TC 410 Gold £32-50
On Leather Strap
TC 413 White £34-50
TC 412 Gold £37-50
Matching adjustable bracelet.

OUR SPECIAL
L.E.D. OFFER—GALA

6+ 3 functions. At the touch of a button—hrs.,
mins., secs., alpha day, month and date. PLUS
Programmed 4-year calendar, auto hold and
fadeout, a.m./p.m. setting indicator. Available
in s/s or gold plated with s/a back and (atching
adjustable bracelet. Sold elsewhere at £22-90.
NEW LOWER PRICE £17-50.

No moving parts to wear out, ciean or oll. Accuracy
to a few secs./month. We belleve our prices are the
lowest anywhere and include VAT at 8% and P. & P.
Free battery(s). No quibble 1 Year Guarantee.

Send Cheque/Money Order to:

TEMPUS
Dept. P.E., 5~7 Norfolk Street
Cambridge CB1 2LD. Tel. 55094
A Lot of Time for the Money
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IMPLANTED HEARING AID

It is clear that in the future an
increasing amount of electronic
gadgetry will be implanted in the
human body. Already heart pace-
maker implants are common, and in
BP* 1 440 724 John Fredrickson of
Toronto, Canada, claims an
electromagnetic hearing aid which
is to be buried inside the human
ear.

A tiny condenser microphone,
amplifier and battery power source
are integrated into a capsule which
is a removable screw fitted into a
socket permanently implanted, by
surgery, into the skull of a patient,
just behind the ear lobe (Fig. 1).
The microphone is exposed to the
air to receive sound waves but is
largely invisible.

The amplifier feeds audio signals
along insulated wire thread to a coil,
which is secured by a rod mount at
a fixed position in the middle ear
space, Fig. 2. The coil surrounds,
or lies close to a small powerful
magnet secured to the patient's
stapes; one of the three auditory
ossicles of the human ear.

The audio signals from the micro-
phone and ampilifier capsule create
a varying magnetic field throughout
the coil, which produces an electro-
motor effect on the magnet and
vibrates the stapes. The stapes then
functions in its normal manner, like
a piston, causing vibration of the
inner ear fluids, to produce an inner
ear vibratory sensation of the sound
picked up by the external micro-
phone.

The aid could thus be of vaiue to
any patient with a defect in the

BATENTSEREY

natural mechanical chain between
the outer ear and stapes. Par-
ticularly valuable is the obviation of
positive feedback or "'howlround"
risk as may be encountered with
conventional acoustic aids.

STEAM TRAINSOUND  BP 1436814

A simple system for controlling a
white noise generator on board a
toy train, to simulate the puffing
sound of a steam locomative, is
described by Louis Marx & Co Inc,
of Connecticut, USA, in BP 1 436
814.

The noise generator, of any suit-
able form, is concealed in the
engine chassis together with an
audio amplifier and small loud-
speaker. One of the engine wheels
is mounted on a conductive axle and
comprises two semicircular con-
ductors separated by an insulator.

The conductors are bridged by a
resistor and as the train moves
under d.c. power supplies to the
rails, the conductors alternately
contact the live rail. In this way the
white noise generator receives
first unimpeded d.c., via one half of
the wheel, and then impeded d.c.
through the other half of the wheel
and resistor.

The voltage supplied to the noise
circuits thus alternately drops and
rises producing the characteristic
high and low hissing sounds
associated with the puffing of a
steam train. The sound produced
is always proportional to the speed
the train traveis.

BP 1 440 724

oo0oa

OIL LEVEL ALARM BP 1 431 230

In BPt 431 230, the British Petro-
leum Co. Ltd. patents a mechanical
gadget that poses an interesting
electronic problem. The object of the
patented invention is to provide an
automatic dashboard alarm when the
level of oil in a car sump falls below a
safety level.

The part solution to the problem
as patented by BP is a dipstick,
formed of plastics material (such as
PTFE) with very high insulation resis-
tance and tolerance to temperatures.
This dipstick has a central core of
mild steel with a spade connector at
the upper end, a bared metal portion
at the lower end, and a bung for
securing it to any car dipstick orifice
halfway along its length.

The dipstick is sold in one size and
trimmed to just the right length for a
specific car to locate the metal tip at
the level below which the oil should
not fall.

What the patent refers to simply as
“an indicating means’' is provided
on the dashboard, to register “the
very small current that is made to
flow from the detecting tip of the
probe into the oil'" when a reference
voltage is applied between the sump
casing and the probe tip. Current
flow, of course, indicates the presence
of oil and safe conditions in the sump.
However, having in mind the fact that
oil is conventionally used as an in-
sulating material, the “indicating
means'’ claimed by BP will need to
be highly sensitive to minute current
flows.

No clue is given as to possible
circuitry for such a means, and
readers may care to consider the
practicakbility or otherwise of adapting
currently available circuitry for the
task.

IN_BRIEF

BP 1 446 421/2-——Royce Thompson
Electric Ltd: Electrical Switching
System. A photosensitive solid-
state switching circuit for a.c.
power, which switches sharply from
full-off to full-on and back to full-
off again depending on ambient
light levels and with a minimum of
rf. interference. Intended ‘or use,
for instance, in street lights as an
alternative to time-switching.

Copies of Patents can be obtained from the Patent Office Sailes, St. Mary Cray, Orpington, Kent  Price 75p each
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A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped

addressed envelope.
technical queries on the telephone.

Time Check

Sir.—Many electronic digital watches
are now advertised in PRACTICAL
ELECTRONICS and  elsewhere. vet
none seems to offer a 24-hour display.
The 12-hour display which necessitates
the distinction between a.m. and p.m.
is one of the main disadvantages of
analogue watches which are in general
easier to read and more convenient
to use. The other disadvantage is that
accuracy depends on high precision
engineering which is costly.

The majority of digital clocks,
whether mechanical or electronic,
provide 24-hour displays which greatly
simplify reference to virtually all
public transport timetables, and it can-
not be long before the BBC and P.O.
adopt this format. I suspect they
already use it for internal purposes
and the sooner we all standardise on
a single international system of
weights and measures, including time,
the better.

Electronic watches are often
advertised with such phrases  as
state of the art’” or “'space age tech-
nology™™ and it is surprising that they
do not use an up-to-date display
format, especially when it must be
presumed that potential buyers are in
favour of innovation.

1 should be very grateful if any of
your readers could tell me of any
suppliers of 24-hour digital watches—
at a reasonable price.

R. A. Porter,
Redcar.

We understand that only one
digital watch with a 24-hour display
is currently available in this
country. This is the solar-powered
Ragen Synchronar, retailing at
£325-00'—Ed.

Lamp Lens

Sir.—Some of your readers may be
interested in my idea for making
indicator lamp lenses using a Dymo
tape machine and one of- the liquid
plastic resins, such as Plasticraft,
available from hobby shops.

The required motif is first stamped
out on the tape machine. The tape is
then stuck on the inside of a shallow
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metal tray or tin lid of the desired
shape and size of the finished lens.
The inside of the tray is now coated
with release agent and carefully
polished.

The liquid plastic resin is then mixed
and poured into the tray. When set, the
plastic may be removed from the tray
and the tape peeled from the back of
the casting. The net result is that the
motif will now be cast in reverse.

The next stage is to file the lens to
shape and polish it. The motif, which
now looks similar to the engraving, is
filled with soft wax, any excess being
sanded off, and the whole of the back
of the lens sprayed matt black.

When the paint is dry the wax can be
carefully picked out of the motif with a
pin. The result is that when the lens is
illuminated from behind the motif will
stand out against the black back-
ground. With a red filter behind the
lens or by tinting the plastic with
translucent dye the effect is similar
to lLe.d.s.

M. J. Hourican,
Portsmouth,
Hants.

Suhistitute Cable
Clips

Sir—A  project involving large
amounts of interconnecting wiring
between units requires cable ties or
lacing cord to organise them. Pur-
pose designed polythene ties retail af
about £2-16 per 100. However,
polythene “*Plasti-Ties" for gardeners,
for plant stems at 36p per 100, are
available.

The tie consists of a serrated tail on
the end of which are two slots for en-
gaging the serrations, after encircling
the plant, which, in this case, can also
be used for retaining bunches of wires,
see Fig. 1. One slot “A™ will permit
the tying of bunches of wires from
6-28mm in 2mm steps. The second
alternate, slot "B™, will enable wires
from 10-32mm diameter to be
secured.

Use of both retaining slots simul-
taneously will result in a figure 8"
configuration, thus securing two
bunches of wiresalongside each other,
their maximum diameter being 10 and

% &

l16mm. A hole which will accept an

8BA bolt is present at -both ends of

the tie and can be used for securing.
The ties are reusable.

M. B. Wignall,

Portsmouth

A strong wind

Sir—I feel it hard to believe that
Mr Gray has made his “Simple
Anemometer”  (ngenuity  Unlimi-
red). October issue. work.
1t would need a very strong wind
to turn half “ping-pong” balls on
6in dowels unless the bearing was
frictionless. 1 have seen half of ball
valve floats used this way with three
being used with arms in the region
of two feet with a good bearing.
As for the use of a car. there is
the very great difficulty of elevating
the device above the car enough to
clear currents brought about by the
car moving through even still air.
The speed ol the airflow round a car
is far higher than the road speed
resulting from the displacement of
the air by the car.
E. Radd.
York.

Good Connection

Sir.—Patch-board plugs and sockets.
whatever their application. tend to
be rather costly, particularly if a large
number are required. Fig. 1 shows a
way of producing a connector system
which will not break the bank! -

The plugs are made simply by solder-
ing Veropins onto the patch-board.
The sockets are made from Soldercon
sockets, individual i.c. sockets pur-
chased by the 100. The Soldercon
socket is soldered to the end of a
stranded wire lead and covered with
insulation. Heat-shrink sleeving s
ideal for this purpose, giving a neat
and durable finish. Connections are
made simply by pushing the socket
onto the Veropin.

At current prices, the cost works out
at about £1 per 100 plugs and sockets.

T. 1. Mason,
Evington,
Leicester.
THE PLUG
[]/VERO PIN
r 3
Y "\ PaTCH BOARD
CROSSECTIONAL VIEW
SOLDERCON
STRANDEO SOCKET
WIRE INSULATION
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A Marshall (London) Ltd Dept: PE
a MM 40/42 Cricklewood Broadway London NW2 3ET
Tel: 01-452 0161/2 Telex: 21492

& 85 West Regent St Glasgow G2 2QD

: , Tel: 041-332 4133
& 1 Straits Parade Fishponds Bristo! BS16 2LX
Tel: 0272-654201/2
. 168 page catalogue with 500 new

Callin and see us 9-5.30 Mon-Fri 9-5.00 Sat Trade and export enquiries welcome lines, 55p post pald (40p to cailers)

NES61  4-48
TOP 500 SEMICONDUCTORS FROM THE LARGEST RANGE IN THE U.K. |Ng2l. 13
' y . .
All devices manufacturer's branded stock, 5 bu e ol CR $EIGEE 1R WE ARE NOW IN '
BC183L -14 | BF153 0:25]LM30BN  1:32| ocaz 0-50
2N456 1-40 | 2N2926 2N4922  0-65| AD161 PR|BC184  0-12 [BF154  0.25|LM309K 1:80| OC45 0-75 NEWCASTLE'ON'TYNE
2N456A  1-54 | Green 0-13 | 2N4923  0-70 | AD162 1.70 | BC184L g-ﬂ BF159 0-35| LM380  "0-98| OCT1 0-45
2N4S7A 1-70 | Yeliow 0-13 | 2N5190  0-70 | AF106 = 0-45 | BC207 ‘11 | BF160  0-30 [ LM381AN 2.07] OC72 0-45 i
2N490 460 | Orange 0-13 [ 2N5191  0-80 [ AF114 065 [ BC208  0-10 | BF161 0-60 | LM702C  0-75| OC81 0.75 Marshall Aitken Ltd.
2N491 5-00 | 2N3053  0-25 [ 2N5192  1-00 [ AF115  0-65.[ BC212  0-14 |BF166  0-40 | LM709 0-50 . .
2N4%2 575 oN3054  0-50 | 2N5195 1.1 | AF16  0-65 [BC212L 017 fBFie7  0-33| Tow o.40) Orriz  o-0 M 35 High Brldge
2N4g3 5-98 | 2N3055  0-65 | 2N5245  0-29 [ AF117  0-65 [ BC214L  0-17 {BF173  0-33| 8DIL  0-40f RS3 1-80
2N696 0:25 | 2N3390  0-37 | 2N5294  0-35 [ AF118 0-65 | BC237 017 | BF177 0-38 14DIL 0-40| SL414A  2-35 Newcas“e-on.Tyne
2NB97 0-16 | 2N3391  0-34 | 2N5295  0-40 | AF124  0-65 | BC238  0-12 |BF178  0-45 [ LM710  0-45| SL610C  2-38
2N698 0:82 | 2N3392  0-14 | 2N5206  0-36 | AF125  0-65 | BC239 0.1 |BF179  0-48| (M723C  0-80| SL61IC  2-38 Tel.: 0632 26729
2N699 0-55 | ON3393  0-15 | 2N5298  0-40 | AF126  0-65 | BC251  0-15 | BF1B0  0-45| [ Mm741 SL612C  2-38 el..
2N706 012 | 2N3394  0-15 | 2N5457  0-29 [ AF127 085 | BC253  0-2 |BF181 045} 'TO99 0.38| SL620C 3-50
2N706A  ©-12 | 2N3402 0-30 | 2N5458 0-26 | AF139 0-69 | BC257 0-17 | BF182 0-45 8DIL 0-35)| SL621C  3-50
2N708 0-21 | 2N3414  0-15 | 2N5459 029 | AF186  0-50 | BC258  0-17 {BF183  0-451 14DIL  0-40) SL623C 5.73
2N709 0-50 | 2N3415  0-17 | 2N5492  0-42 | AF200 0-70 | BC259  0-18 | BF184 0-35) 1 M747CN 0-78 | SLE4OC  4-00
2NT1Y 0-55 | ON3416  0-23 | 2N5494  0-45| AF239  0-74 | BC261  0-21 |BF185  0-30{; M748 SL64IC  4-00 P.C. MARKER PEN DALO 33PC. 87p.
2NT718 0-22 | 2N3418  0-27 { 2N5496  0-50 | AF240 0-90 | BC262 0-19 | BF194 0-121 gDIL  0-44 | SN76003N 236 ZENER DIODES 400MW 11p, 1W 17p
2NT18A  0-40 | 2N3440  0-57 | 2N5777  0-45( AF279  0-80 | BC263  0-30 [BF195  0-11( 44DIL  0-41 | SN76013N 1-50 2 5w 35p ! '
2N720 0-85 | INS441 078 NG0Z7 045 | AF2B0  0-85 [BCI00  0-45 | BF1S  0-13)1Mas0oN 085 SN7e02IN 145 M\ CRETS 5 oL 1ap. 14 DIL 15p, 16 DIL
2N914 0-22 [ 2N3442  1-20 | 3N128 0-80( ALIG2 150 [BC301 045 |BFIS7  0-14| y7s0se 1-39 | Sn7sosN 2-50 M T . P,
2N916 0-43 [2N3638  0-18 | 3N139 145 AL103  1-50 | BC302  0-40 [BF198  0-15( M7812P 1.39 | ST2 0-20 P
2N918 034 [2N36IBA 0-16 [3N140  1-00[ BC107 014 | BC303  0-60 | BF200  0-31 [ M7815P 1-38 | TAAZ63  1.25 [l RESISTORS 1W 2p (100 per vaiue £1-30)
2N929 0-25 | 2N3639 0-30 | 3N141 0-85| BC108 0-12 | BC307 0-20 | BF225J 0-25 | LM7824P 1-39 | TAA300  2-87 W 3p (100 per value £2:00)
2N930 0-26 | 2N3641  0-20 | 3N200 260 | BC109  0-15 | BC308 018 |BF244  0-35/(0O0O5TI 1-60 | TAA3S0  2-48 SCDRPID CAR IGNITION KIT £12-95.
2N1302  0-37 | 2N3702  0-17 | 40361 0-45] BC113  0-17 | BC309C 0-25 | BF245  0-34 [MC1303 1-47 | TAAS50  0-60 JUMBO 7 SEGMENT DISPLAYS £2-16.
2N1303  0-37 | 5N3703  0-15 | 40362 0-48{ gC115  0-19 | BC317 0-14 | BF246 0-75|MC1310  1-98 | TAAGIIC 2-25 DL 707 £1-60.
2N1304  0-40 | ONG704  0-15 | 40363 1:00| BC116  0-19 [BC318  0-13 | BF254  0-20| MC1330P 0.75| TAAB21 2-15 MINITRON £1-50.
2N1305 040 §oN3705  0-15 [ 40389 0-80| BC116A 0-20 | BCI37  0-19 (BF255  0-20{ MC1351P 0-87 | TAA6618 1.3 LEDs Red, green and yellow, 0-2in or 0 16in
2N1306  0-45 | JN3706 014 | 40394 0-60 BC117  0-22 | BC338  0-21 |BF257 037 MC1352P 0-87 | TBAS41B 250 dia. 249, '
2N1307  0-45 | 5N3707  0-18 | 40395 1:201 BC118  0-16 | BC547 012 | BF258 0-49  MC1466L 3-95 | TBAGS1  1-80 - 4p-
2N1308  0-60 | 5N3708  0-14 | 40406 0-48( BC119  0-30 | BC548  0-10 | BF259  0.49 | MC1469R 2-50 | TBABOD 1-20
gN:g{ﬁ gsg 2N3709  0-15 [ 40407 0-38( BC121  0-45 | BC549 013 [BFR39  0.24| MEO402 0-20 E‘:;g Hg
N -80 | 2N3710 014 | 40408 050 BC125  ©0-18 [BCY30  1-03 [BFRA79  0-24| MEO404 0.15 ° )
NI6TIA 192 [2N3711 015 | 40409  0.55| BC126  0.25 | 8CY31  1-06 | BFS21A  2.60 | MEO412 0.20 | TBAszo 1.0 Bl SEE MARSHALL'S FOR CMOS
2N16718  2:12 | 2N3712  1-20 | 40410 0-55| BC12  0-30 | BCY®2 118 |BFS28  1-04| ME4102 0-10( T1L200  0-30 Ml c0u000 0-20 [ CDAO18 101 | Gpsoaz 0.83
2N1711 0-27 | 2N3713 2-30 | 40411 2:30( BC134  0-15 | BCY33  0-.90 |BFS61  0-30  ME4104 010 TIP29A  0-50 Wl C04001 020 | CD4018 1-10 [ EDa04a 1.00
2N1907  5-50 | 2N3714  2-45 | 40594 0-75| BC135  0-15 [BCY34  0-98 |BFS9S  0-27|MJ4s0  1-05| TIP29C 075 [ CO4002 0-20 | CDM0Z0 1-12 | Cpagas 094
2N2102  0-80 | 2N3715  2-45 | 40595 0-85| BC136  0-19 [BCY38  2:00 |BFX29 036/ MJBt  1-30| TIPWA  0-60 JSDI000 1038 | GRe021 3107 | CDaoas 1.4
2N2147 140 | 2N3716  2-80 { 40601 0-70| BC137  0-14 | BCY42  ©- BFX30  0-38| MJ490 1-051 TIP30C 085 Ml Coao0e o-97 | CD4023 0.20 | SB1048 132
2N2148  1-65 [ 2N3771  1-60 | 40602 0 BC140 060 {BCYS8  0-55 |BFX84  0-38| MJ491  1.55| TIP31IA  0-62 M CD4000 0-87 | CD4024 0-79 | ED40s0 o 56
2N2160  1-10 | 2N3772  1-70 | 40603 0 BC141  0-65 | BCYSS  0-32 | BFX85  041| MJ2055  1:21] TIP3IC 085 [ CD4010 9-37} CD402s 0-20 | Coe0s0 0-38
2N2218A  0-47 [ 2N3773 285 | 40604 0-60[ BC142 030 [ BCY70  0-25 | BFX87  0-35 MJE340  0-58| TIP32A  0-75 [l SD4011 9-20[CGD4027 0-88 | Coas10 134
2N2219  0-42 | 2N3789  2-80 | 40636 1-15! BC143 0-30 | BCY71 0-26 | BFX88 0-32| MJE2955 1-25( TIP32C  1-00 MM C04013 0 57 | CDeo29 1.17 | SBI311 1-54
2N2219A 052 [ 2N3790 275 | 40673 0-73| BC147  ©0-10 | BCY72  0-24 {BFX89  0-95| MJE3055 0-75| TIP33A  1.00 [l COs014 1.01 |Coe030 o s7 | SD1218 §52
2N2220 035 1 oNg7S1  2-75| ACI26  0:37| BCH48 010 | BD115  1-20 |BFYS0  0-30( MJE370  0.88| TIP3IC  1-45 ECOs01s 1.01 | CO4031 228 | Cpaszo 128
2N2221  0-22 | 2N3792 290 [ AC127 0 BC149  0-13 | BD116  1-20 | BFY51 0:38| MJE371 081 TIP34A  91.20 ERCDA016 038 | 04097 8 8% | COas53 407
2N2221A  0-26 | 2N3794  0-20 [ AC128  0-37| BC1S3  0-27 | BD121  2:00 | BFY52  0-36[ MJE520 0-85| TIP34C 170
2N2222 - 0-25 | 2N3819  ©0-36 | AC151V  0-35| BC154  0-27 | BD123  2-00 | BFYS3  0-34| MJE521  0-75| TIP35A  2-50 Plosse_s0quire.about.CMOS not listed.
2N222A 025 [ 2N3820 O AC152v  0-50( BC157  0-12 [ BD124  2-00 {BFY90  1.27| MP8111  0-35| TIP3%A  3-35
2N2368  0-17 | 2N3823 061 | AC153  0-40( BC158  0-11 [ BD131  0-51 { BRY33  0-50| MP8112 0-40( TIPATA 070
e oF M sBlNGee s e onismm onlmm emwmn poiTes o
0 2N3906  0-22 | ACI54  0-45| BC167  0-12 -42 | BSX21 -3 o .
2N2646 055 | 2N4036  0-67 | AC176  0.40| BC168  0.12  BD136 042 | BU105  3-05| MPSAO5 0-20 TIP42C  1.20 M'CROPRO?ESSORS EROM
2N2647 110 | 2N4037 055 [ AC176Kk  0-48 BC168  0.12 | BDII7  0.45 | BUZ0S  2-40{ MPSAO6 0.20]| TiP2ass  1.00 il MARSHMALL'S
2N2904  0-36 | 2N4058  0°20 | AC187K  0-48| BC169  0-12 [ BD138  0-48 |C106D  0-65| MPSA12 0-35]| TIP3055 0-50 Read the article, buy the kits!
2N2904A  0-37 [ 2N4059  0-15 | AC186K  0-45| BC169 092 | BDI39  0-50 | CA3020A 1-50] MPSAS5 0-20| Tis4a 0.30 eagaeparic e, [y, !
2N2905  0-37 | 2N4060  0-20 | AC187 0-45| BC170  0-16 | BD140 0-50 | CA3028A 0-85| MPSAS6 0-20 | ZTX300  0-15 SCAMP INTRO KIT £62-37
2N290SA  0-38 | 2N4061  0-17 | AC188  0-42| BC171  0-14 | BD529  0-35 [ CA3035  1.35| MPSUOS 0-40 [ ZTX301  0-15 KEYBOARD KIT £59-85
2N2906  0-28 | 2N4062  0-18 | AD142  0-85] BC172  0-12 | BD530 038 [ CA3046  0-73| MPSUO6 0-40 [ ZTX302 0.20 Contact Marshall's for RAM's
2N2S0BA  0-25 | 2N4126  0-17 | AD143  0-75| BC177  0.18 | BDY20  1:13 [ CA3048  2-15| MPSUS5 0-45 | ZTX500  0-15 : 4 '
2N2907  0-21 (2N4289  0-30 [ ADM4S  0-74| BC178  0-18 [ BF115  0.38 | CA3052  1-62| MPSU56 0-45]| ZTX501 015 ROM’'s and PROM's.
2N2907A  0-22 | 2N4919  0-85 | AD150 1-20| BC179 0-21 | BF117 0-70 | CA3080A 1-10| NES55V  0-48 | ZTX502 0-18 Fuli range of Low Power Schottky
2N2924  0-15 | 2N4920  0-90 [ AD161  0.75| BC182  0-11 | BF121 0-55 | CA30B9E 2-00f NESS6 130 | ZTX530  ©0-23 and Octal Tristate Buffers.
2N2925  0-17 | 2N4921  0-60 ) AD162  0-75| BC182L  0-14 | BF123  0-55 [ CA309AQ 4-25| NES60OD 4-48 | ZTx531 0-22
Potentiometers 1k to
TTL FROM NATIONAL, ITT, TEXAS, SIGNETICS, ETC. stz 148 surir 285 oy 0 Tps)
d 3 3 SN74157 0-78; SN74130 1.48 A
SN7400  0-21| SN7412  0-21[ SN7438  0-30 | SN7460  0-21 | SN7484  1-00 |SN74107 0-33| SN74160 1-20 | SN74191 1.27 LinearorLog Single Double
SN7401  0-21) SN7413  0-51| SN7440  0-21 | SN7470  0-35 | SN7485  1-48 |SN74118 099 | SN74161 1.20| SN74192 1-27 Rotary Pots (no 1kQ log) 25‘, 5p
SN7402  0-21 | SN7416  0-46 0-80 [ SN7472  0-29 [ SN7486  0-32 |SN74119 2-02| SN74162 1:20| SN74193 1-27 Rotary Switched 55p N
SN7403  0-26 | SN7417  '0-48 0-61 [ SN7473  0-33 | SN7430  0-49 |SN74121 0-39| SN74163  1.20{ SN74196 1-27 Shiders 45p 75p
SN7404  0-26 | SN7420  0-29 0-96 { SN7474  0-33 [ SN7491  0-77 |SN74122 0-54| SN74164 0-98| SN74197 0-90
SN7405 0-26 | SN7423  0-30 0-89 [ SN7475  0-46 s:w:gg g:g SN74123 g'“ 2:;:}2; g-g gzmgg g-;o Fuli range of VERO products
SN7406  0-59 [ SN7425 030 0-89 | SN7476  0-39 | SN7 -49 [SN74141 0-80 o .
SN7407  0.59 | SN7427  0.-30 0.29 | SN7480 0.5 | SN7494 0.5 |SN74145 0.83] SN74174 0.8 | SN7e00aN 2.28 i Stocked. See catalogue for
SN7408 0.2 | SN7430  0-21 0-21 | SN7481  1-25 | SN7495  0-81 |SN74150 1-66]| SN74175 088 | SN76013N 1-90 details
SN7409  0-22 | SN7432  0-20 0:21 | SN7482  0-77 ) SN7496  0-88 |SN74151 0-85| SN74176  0-98 | SN76023N 1-99 Presets—Horizontal or Vertical
SN7410  0-21| SN7437  0-43 021 | SN7483  1-04 | SN74100 1-23 |SN74153 0-85| SN74180  2-96 | SN76033N 250 0-1W 9p 0.3W 110

DIN PLUGS— 14p DIN CHASSIS SOCKETS—10p JACK PLUGS AND SOCKETS SUB-MIN CERAMICS 63V 1pF- SEND FOR OUR NEW 168 PAGE
3-pin. 4-pin, 5-pin 180°, 5-pin 240°. 6-pin, 7-pin and Speaker *'" mono DL“"C P'l:@ 15p 0-015uFd 5p CATALDGUE WITH 500 NEW LINES—
+|: o o Piug 22p 5% POLYSTYRENE CAPACITORS [l CRAMMED WITH NEW PRODUCTS,
LINE SOCKETS—14p each s T N ATt 10pF-1,000pF 6p TECHNICAL INFORMATION AND ALL
3 pin. 5 pin 180° and Speaker tin plastic switch socket 18p 1.500pF-0-01uFd 10p
1ln stereo plastic plug 20p BACKED BY THE USUAL SUPERLA-
PHONO PLUGS (screw top) tin stereo chrome plug 30p Fuitrange of MICA, POLYESTER. TIVE MARSHALL'S SERVICE—FOR
Red, white, black, green or pellow 10p, Chrome 15p im s:ereo pLasuc "z"e sock:t 22: ;E’é&;@&%’éﬂlw'\‘ and ONLY 55p POST PAID DR 40p TO
1n sterec chrome line socket -3 always In
LINE PLUGS (same colour) 10p, Chrome 15p ;m stereo plastic switched socket 25p stock. PERSONAL CALLERS.
PHONO CHASSIS, sockets 5mm plug 10p; 3:-5mm socket 10p; 3-5mm line socket 10p: ATIONAI K MODULE WITH
single 7p, double 10p, 3-way 12p, 6-way 25p, 8-way 35p 2:5mm plug 10p; 2-5mm socket 10p B :LAR(:A 0: SCNL(?OCZE €8 go
PLEASE AOO VAT TO YOUR ORDER. POSTAGE ANO PACKING 30p. TRANSFORMER £1.30

ALL PRODUCTS FULLY GUARANTEED TO MANUFACTURER'S SPECIFICATIONS

SWITCHES £1-55

Practical Electronics  January 1977 67



SYNTHESISERS, SOUND EFFECTS AND

COMPONENTS SETS include all
necessary resistors, capacitors, semi-
conductors, potentiometers and trans-
formers, Hardware such as cases, sockets,
knobs, etc. are not included but most of
these may be bought separately. Fuller
details of kits, PCBs and parts are shown
in our lists.

CIRCUIT AND LAYOUT DIA-

GRAMS are supplied free with all
PCBs designed by Phonosonics.

PHOTOCOPIES of the P.E. texts for
most of the kits are available—prices in
our lists.

PHONOSONICS

MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS
MARKET.

TO A WORLD-WIDE

P.E. SYNTHESISER

(P.E. Feb. 73 to Feb. 74)

The well acclaimed and highly versatile large-scale
mains-operated Sound Synthesiser complete with key-
board circuits. All function circuits may be used
mdependent!y, or interconnected. The greater the
number of circuits, the greater the versatility. Other
circuits in our lists may be used with the Synthesiser to
good advantage (notably P.E. Minisonic, Phasing Unit,
Wind and Rain, Rhythm Generator, Sound Bender, Volt-
age Controlled Filter, Guitar Effects Pedal).

THE MAIN SYNTHESISER

Stabilised power suppl £12.05
Two Linear Voitage Controlled Oscillators

and one Inverter—all 3 circuits £17.80
PCB (2 are required) each £1-63
Two Ramp Generators and Two Input
Amplifiers

all 4 circuits £5.92
PCB (holds all 4 circuijts) £1.51
Sample-Hold and Noise Generator £7.95
PCB (holds both circuits) £1-87
Tone Control £2-68
PCB B8
Reverberation Amplifier £723
Sprine Line unit for Reverb. Amp. £5.50
Ring Modulator £4-24
Peak Levei Meter Circuit .50
100uA Panel Meter £4-99
PCB to hold Reverb, Ring Mod and Meter
Circuits £2-14
Envelope Shaper £6-04
PCB £1-60
Voltage Controlied Amplifier and Differential
Amplifier £8.69
PCB (holds both circuits) £1-45

THE SYNTHESISER KEYBOARD CIRCUITS

(Can be used without the Main Synthesiser to make an
independent musical instrument)
Two Logarithmic Voitage

Controlied
Oscillators ontre

Component set £1528
PCB (holds both circuits) £2.86
Divider, 2 Hold Circuits, 2 Modulation

Amplifiers, Mixer and 2 Envelope Shapers £21-88
PCB (holds the first'6 circuits) £1.98
PCB for both Envelope Shapers £1-70
Keyboard Stabilised Power Supply £7.61
Printed Circuit Board £1-04

GUITAR EFFECTS PEDAL (P.E. July 75)

Modulates the attack, decay and filter characteristics of
an audio signal not only from a guitar but from any audio
source, producing 8 different switchable effects that can
be further modified by manual controls. Possibly the
most interesting of all the low-priced sound effects units
in our range. Circuit does not duplicate effects from the
Guitar Overdrive Unit.

Co!-nponenx Set with special foot operated

switches £6.79
Algernative component set with panel mounting

switches £4-90
Printed Circuit Board v £143

SOUND BENDER (P.E. May 74)

A multi-purpose sound controller, the functions of
which include envelope shaper, tremolo, voice-operated
fader, automatic fader and frequency-doubler.
Component Set for above functions (excl. SWs)  £7-24
Printed circuit board £1.74
Optional extra—additional Audio Modulator, the use of
which, in conjunction with the above component set,
can produce “jungle-drum’’ rhythms.

Component Set (incl. PCB) £2-76
PHASING UNIT (P.E. Sept. 73)

A simple but effective manually controlled unit for
introducing the "'phasing’ sound into live or recorded
music.

Component Set (incl. PCB) £2-85
PHASING CONTROL UNIT (P.E. Oct. 74)

For use with the above Phasing Unit to automatically
control the rate of phasing.

Component Set (incl. PCB) £4.25
WAH-WAH UNIT (P.E. Apr. 76)

The Wah-wah effect produced by this unit can be con-
trolled manually or by the integral automatic controller.
Component Set incl. PCB £3-20

P.E. JOANNA (P.E. May/Sept. 75)

A five-octave electronic piano that has switchable
alternative voicing of Honky-Tonk piano, ordinary piano,
harpsichord, or a mixture of any of the three, together
with facilities including fast and slow tremolo, loud and
soft pedat switching, and sustain pedai switching. The
power amplifier typically delivers 24 watts into 8 ohms,
The PCBs have been redesigned by ourselves making
improved use of the space available.

Main Power Supply £10-09
Tone Generator and Top C Envelope

Shaper £10-61
PCB for Main PSU, Tone Gen & Top CE.S. £2:31

Envelope Shapers for all notes (except Top C) £37-68
%;t of PCBs for Envelope Shapers {(except Top

£11.88
Voicing and Pre-Amp Circuits £10-53
PCB for Voicing and Pre-amp £2-80

Power Amplifier (incl. separate Power Supply) £1506
PCB for Power Amp and PSU 9Sp

RHYTHM GENERATOR (P.E. Mar./Apr. 74)
Programmable for 64,000 rhythm patterns from 8 effects
circuits (high and low bongos, bass and snare drums,
long and short brushes, blocks and soft cymbal), and with
variable time signatures and rhythm rates. Really fascina-
ting and useful.

Tempo, Timing and Logic circuits £12-68
PCB for above circuits (double-sided) £3.24
Component set for all B effects circuits £12-72
PCB for alt 8 effects £3-74
Simple mixer (our design) incl. PCB £3-95

Alternative mixer with external volume controls,
incl, PC .
Power Supply for T, T and L, and Effects, incl.
P

£10-94

£7-10
(See our list for Power Supplies for Mixers)

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

A high quality unit having microphone and line input
rre-amps, and providing full control over reverberation
evel.

Component Set (excl. spring unit) £8.79
Printed Circuit Board £1.93
9in. Spring Unit £5-50
Panel Meter {50uA) (optional) £4.

WIND AND RAIN UNIT
A manually controlled unit for producing the above-
named sounds.

Component set incl. PCB

GUITAR OVERDRIVE UNIT (P.E. Aug. 76)

Sophisticated, versatile Fuzz unit, including variable and
switchable controls affecting the fuzz quality whilst
retaining the attack and decay, and also providing filter-
ing. Does not duplicate the effects from the Guitar
Effects Pedal and can be used with it and with other
electronic instruments.

£3.37

Component set using dual slider pot £6:57
Component set using dual rotary pot £5.80
Printed circuit board £1.37

FUZZ UNIT
Simple Fuzz unit based upon P.E. ‘Sound Design’ circuit.
Component set incl. PCB £1-98

TREMOLO UNIT
Based upon P.E. 'Sound Design’ circuit.
Component set incl. P

TREBLE BOOST UNIT (P.E. Apr. 76)

Gives a much shriller quality to audio signals fed through
it. The depth of boost is manually adjustable.
Component Set incl. PC £2.31

25 WATT MONO AMPLIFIER (P.E. Sept. 75)
A good general purpose integrated circuit power
amplifier typically delivering 25 watts into 8 ohms.
Power bandwidth 20Hz to 20kHz, 3dB, Input impedance
20k m. Distortion 0-2%. Suitable for use with any of
our sound producing kits.
£15:06
95p

£3-19

Component Set incl. power supply
Printed Circuit Board
For stereo use two sets and PCBs are required.

P.E. MINISONIC MK |

(P.E. Nov. 1974 to March 1975)

A portable, battery or mains operated, miniature sound
synthesiser, with keyboard circuits. Although having
slightly fewer facilities than the large P.E. Synthesiser,
the functions offered by this design give it great scope
and versatility. Like the large Synthesiser it too may
be advantageously used with other circuits in our lists.

Basic component set £4]1°58
Set of PCBs £771
Full details in our list.

P.E. MINISONIC MK 2

More sophisticated version of the MK |.

Basic component set from £52'15
Set of PCBs £9°10

Full details in our list.

DISCOSTROBE (P.E. Nov. 76)

4-channel light-show controller giving a choice of
sequential, random, or full strobe mode of operation.
Basic component set £19:43

Printed circuit board £2:85

ENVELOPE SHAPERS

Both of the kits below have manual control over their
Attack, Decay, Sustain and Release functions. Both kits
include PCB (VCA means Voltage Controlied Amplifier)
Envelope Shaper and VCA (P.E. Apr.76) £6:50
Envelope Shaper (without VCA) (P.E. Oct. 75) £4-62

VOICE OPERATED FADER (P.E. Dec. 73)

For automatically reducing music volume during *‘talk-
over''—particularly useful for Disco work or for home-
movie shows.

Component Set incl. PCB £3-74

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)

An independently designed VCF that can be used with
the P,E. Synthesiser.

Component Set £3.67
Printed Circuit Board £1-38

P.E. TUNING FORK (P.E. Nov. 75)

Produces 84 switch-selected frequency-accurate tones.
An LED monitor clearly displays all beat note adjust-
ments. ideal for tuning acoustic and electronic musical
instruments afike.

Main Component Set incl. PCB £14.77
Power Supply set incl. PCB £6-95
P.E. SYNCHRONOME (P.E. Mar, 76)

An accented-beat electronic metronome, providing

duple, triple and quadruple times with full control over
the beat rate. Can also be used as a simple drum-beat
rhythm generator. Includes power supply.

Comp Set incl. loud ‘ £10-68
Printed Circuit Board £1.70

PEAK LEVEL INDICATOR (P.E. Mar. 76)

A twin-channel visual display unit for monitoring the
peak level of audio signals. Well suited for use when
inter-coupling our many sound producing kits to help
avoid signal over-loading.

Component Set incl. PCB (as published) £3.84

POST AND HANDLING

U.K. orders—under £15 add 25p plus VAT, over £15 add
50p plus VAT. Keyboards £1:50 plus VAT.

Optional Insurance for compensation against loss or
damage in post, add 35p in addition to above post and
handling.

Eire, C.l.,, B.F.P.O., and other countries are subject to

DON'T FORGET VAT!

Add 124% (or current rate if changed) to full total of
gogds,)post and handling. (Does not apply to export
orders).

EXPORT ORDERS are welcome, though we advise
that a current copy of our list should be obtained before
ordering as it also shows Export postage rates. All pay-
ments must be cash-with-order, in Sterling and preferably
by International Money Order or through an English
Bank. To obtain list }'or Europe send 20p, for other
countries send 40p.

Export postage rates.

PHONOSONICS - DEPT. PE5SI o

HIGH STREET o SIDCUP .

KENT DAI4 6EH

MAIL ORDER AND C.W.O, ONLY
SORRY BUT NO CALLERS PLEASE
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OTHER PROJECTS

PHOTOGRAPHS in this advertise-
ment show two of our units containing
some of the P.E. projects built from our
kits and PCBs. The cases were built by
ourselves and are not for sale, though a
small selection of other cases is available.

LIST ~Send Stamped Addressed En-
velope with all U.K. requests for free
tist giving fuller details of PCBs, kits, and
other components.

QVERSEAS enquiries for list: Europe—
send 20p; Other Countries—send 40p.

KEYBOARDS AND CONTACTS

Kimber-Ailen Keyboards as required for many published circuits, including the
P.E. Joanna, P.E. Minisonic, and P.E. Synthesiser. The manufacturers claim that
these are the finest moulded plastic keyboards available. All octavesare Cto C. The
keys are plastic, spring-loaded and mounted on a robust aluminium frame.

3 Octave (37 notes) £24-85. 4 Oct (49 notes) £29-50. 5 Oct (6] notes) £34:50.
Contact Assemblies for use with above keyboards: Single-pole change-over (type
$P) asfor P.E. Joanna and P.E. Minisonic. Two-pole normally open-make-break (type
DP) as for P.E. Synthesiser. Special contact assembly {type 4PS) having 4 poles, 3 of
which are normally-open make-break contacts and the fourth is a change-over contact
—this special assembly enables THE SAME KEYBOARD to be used with the P.E.
Synthesiser, P.E. Minisonic and the P.E. Joanna simultaneously thus avoiding the cost
of more than one keyboard.

Contoct Each 3 Octave Set 4 Octove Set 5 Octove Set
SP 24p £8.88 £11.76 £14:64
2P 27p £9.99 £13:23 £16:47

4PS 53p £19-61 £25.97 £32-33
PRINTED CIRCUIT BOARDS for use with the above contacts and thus eliminating
most of the inter-wiring required, are available. Details in our lists.

SOUND-TO-LIGHT (P.E. Apr./Aug. 71) ) TRANSISTORS
The ever-popular Aurora—4 or 8 channels each responding ACI128 20p
to a different sound frequency and controlling its own light. ACI7¢ 20p
Can be used with most audio systems and lamp intensities. BCI107 f4p
A MUST for any Disco, and a fascinating visual display for the BglOB t4p
home. 8Cl09 f4p
4 Channel Component Set (excl. thyristors) £14.42 8Ci47 2p
8 Channel Component Set (excl. thyristors) £15-75 BC 148 2p
Power Supply Component Set £5-35 B8CI49 i1p
PCB for 4 frequency channels . £3-65 BCi57 13p
PCB for power supply and 8 lamp drivers £1.70 BCI158 3p
| A 400V thyristors (I per chan. req.) each 75 8CIs i3p
Parie! meter (1 4A) (optional) £4.99 gg:g%L :%;
BCiB7 15p
3-CHANNEL SOUND-TO-LIGHT (P.E. Apr. 76) 8C204 14p
A simple but effective sound-to-light contraller capable of BC209C 14p
operating 3 lamps each of approximately 700 watts. Includes BC2I12L 15p
power supply, thyristors, and by-pass switches. ggg;g ;:P
i 5 P
Component Set in¢cl. PCB £i1-18 SSY;II ﬁ"
[ P
BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73) BDI32 54p
Multi-function circuits that, with the use of other external BFY50 12p
equipment, can serve as lie-detector, alphaphone, cardio- BFY5SI 22p
phone etc. BFY52 24p
Pre-Amp Module Component Set incl. PCB £4.11 5151;79.3:5 If%
Basic Output Circuits—combined component set ocas 60:
with PCBs, for alphaphone, cardiophone, frequency ocT! 7
meter and visual feed-back lamp-driver circuits £5-95 ocn2 25:
Audio Amplifier Module Type PC7 £678 oCs4 25p
QORPI2 66p
TAPE NOISE LIMITER Sy BE
Very effective circuit for reducing the hiss found in most ZTXS501 13p
tape recordings. Al kits include PCBs. ZTX503 15p
Standard Tolerance Set of Components £1.85 ZTX531 23p
Superior Tolerance Set of Components £330 2NT06 (3p
Regulated Power Supply (will drive 2 sets) £4.69 2N9I14 22p
2N 1304 22p
SINE AND SQUARE WAVE GENERATOR (P.E. July 75) e 143
Suitable for audio, digital, or general purpose. Controllable
. 2N2905A 36p
through 4 decade ranges 10Hz to 100kHz, switched attenu- 2IN2907 22p
ation through 10 ranges from 10V to ImV peak-to-peak. 2N3053 18p
Component Set. While stocks last £9-83 2N30S4 66p
PCB for above components £1.76 2N30S5 48p
Power Supply £6.21 2N3702 i2p
PCB for Power Supply £1-06 2N3703 12p
2N3704 12p
SEMI CONDUCTOR TESTER (P.E. Oct. 73) RS H
Essential test equipment for the enterprising home construc- 2N3823E 39p
tor. While stocks last. IN4060 12p
Set of resistors, capacitors, semiconductors, 2N4871 36p
potentiometers, makaswitches and PCB £8:86 2N5245 S5ip
Panel meter (500uA) £4.99 2N5777 43p

P.E. MINIMIX 6 (P.E. Nov./Dec. 75)
Each of the 6 input channels has its own gain, volume INTEGRATED CIRTS.
and panning controls. The volume of the twin channel 709 TOS 40p
outputs are fully manually controllable, as are the head- 709 3-6?'" DiL 40p

phone and pre-fade monitoring facilities. Twin VU 723 > 95p
meters provide visual display of channel audio levels, 741 8-pin DIL 32p
Ideal for use with effects and synthesiser kits. 748 TO5 63p
For details see our list. While stocks last. 748 B8-p

in DIL 63p
uA7805 T0220 165p
1AT808 T0220 165p
@A7812 T0220 165p
HATBIS T0220 1659

8-INPUT MIXER

A simple mixer having 8 inputs each of which has a preset
level control and which are combined into one output 1AT8I8 T0220 165p
channel having a preset over-all level control and a AY-1.0212 621p
master output volume control. Designed for inter- AY-1-6721/6 188p
coupling our various sound effects and synthesiser kits. CA3046 71p
Component set incl. PCB £3.95 SG3402N 220p

PRICES ARE CORRECT AT TIME OF PRESS. E. .E.,
DELIVERY SUBJECT TO AVAILABILITY, $ &0k PHONOSONICS
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Jointhe Digital
Revolution

Understand the latest
developments in calculators,
computers, watches, telephones,
television, automotive Instrumentation. . .

Each of the 6 volumes of this seif-instruction course measures
113" x 8{" and contains 60 pages packed with information

diagrams and questions designed to tead you step-by-step through
number systems and Boolean algebra. to memories. counters and
simple arithmetic circuits. and on to a compiete understanding of
the design and operation of caiculators and computers.

Design of Digital Systems

£6-20

plus 80p packing and
surface post anywhere in
the world

Payments may be made in
foreign currencies

Quantity discounts available
on request.

VAT zero rated.

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

In 4 volumes: £4 . 20

1. Basic Computer Logic
2. Logica! Circuit Elements ptus 80p P. & P

3. Designing Circuits to Carry

Out Logical Functiohs Offer Order both courses for the

bargain price £9-70, pius 80p
P &P

4. Flipflops and Registers

Designer These courses were written so that you
Manager could teach yourself the theory and applica-
N tion of digital logic. Learning by self instruc-
Enthusiast tion has the advantages of being quicker and
Scientist more thorough than classroom learning
L You work at yourown speed and must respond
Engineer by answering questions on each new piece
Student of information before proceeding to the next

r

L_ No need to use a stamp—just print FREEPOST on the envelope PEL,

Guarantee—no risk to you

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

To Cambridge Learning Enterprises (Dept. ENG) 1
FREEPOST, St. Ives, Huntingdon, Cambs. PE17 4BR |

*Please send me set(s) of Design of Digital Systems at £7-00 |

each, p & p included

Tor set(s) of Digital Computer Logic and Electronics at £5 00 l
each, p & p included

‘or combined set(s) at £10 50 each. p & p included
Name

I
|
Address I
|
(

*delete as applicable
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TRHTIELS

ELEGTROMGES ma

58-60 GROVE RD.
WINDSOR,BERKS.
SL4 1HS. .
TEL. 54525

ADD 8% VAT TO PRICES MARKED *
ADD 123% TO ALL OTHER PRICES.
OR AS CURRENT VAT LEGISLATION
SEND C.W.0.(EXCEPT GOV'T DEPT)
POST & PACKING 20P FOR THE U.K.
BARCLAYCARD & ACCESS BY POST
OR €5 MIN ON TELEPHONE ORDERS.
NEW CATALOGUE LIST FREE S.A.E.
MONEY BACK IF NOT SATISFIED.

BRIGHT DL707 COM ANODE &
DL704 COM CATH. 0.3" f£1*
DL747 0.6 JUMBO CA £1.25*

NORMALLY 24 HOURS
ON EX STOCK ITEMS

E

SEVEN SEGMENT LED DISPLAYS

DIGITAL CLOCK IC 51224 €4*
ZENON STROBE TUBES £4 & £7°

RED LEDS iOF.

TOP DISCOUNTS .

INTEGRATED CIRCUITS
555 TIMER 34p*
556 2 x 555 90p*
703 RF/IF AMP 29p
709 T099 or DIL26p*
710 DIL14 35p*
723 Regulator 44p*
741 DIL 8pin 21p*
741 DIL l4pin 31p*
741 T099 33p*
747 DUAL 741  69p*
748 DIL 8 pin 32p*
7805 S5V1A+regfl.35*
7812 & 7815eafl.40*

LM380 (60745} €1
LM381 Preamp £2
LM3900 4xOPA 53p*
MC1303 2xPre £2
MC1310 stereof2
MC1312P $Q €1.70
MC1330 75p
MC1339 Preampf?2
MFC4000B {W 72p
MFC6030 £1
NES536 FETOPA £2*
NE540 or 550 £2*
NE555 TIMER 34p*

76013 6W AF £1.50 NE556 2x555 90p*
AY51224 CLOCK £4 * NE560/1/2/5/6/7¢3
CA3016 S4p* SN72741 as 741
ICL8038 Sigen {4 8 SN76660 IF 74p
LM300H * SN76611 IF €1

LM301A Dil 8 33p‘
LM309K 5V reg £2 * TBA810 7W AF 94p
LM309H TOS5 can £1% ZN414 Hadio €1.19
LM318 70VusOPA €£3* NEW 1466/69 €4

CMOs T7. "W

TBABOO 5W AF 84 p

NEW LOW PRICES.

TRANSISTORS AND DIODES

INS BUSH SET 5p ea* TIP31/32 50p*
MATCHING 20p Pr* TIP31c32c68p*
AC127/8 176 15p* TIP41/42ea 66p*
AD161/1862 eaaep‘ TIP4le42e"£1,50*

BC107 TIP2955  69p*
BC107B 13p‘ TIP3055  65p*
BC108 TIS43 UJT 26p
BC108B or C 13p‘ 1N914/4148 4p
BC109 op*  1N4001/2  4p*
BC109B or C 12p*  1N4004 5p*
BC147/8/9  8p 1N4007 7p*

BC157/8/9  1lp
BC167/8/9 12p

2N706/8  ldp*
ZN2646 UJT 40p*

BC177/8/9 16p 2N2904 /5pnp29p*
BC182/3/4a/110p 2N2926 ory 7p*
BC212/3/4a/112p 2N3053 17p*

BCY70/1/2  15p*
BD131/132ea 36p*
BFY50/51 15p*
BFY52/53  16p*
BSX 19/20/2119p*
52Y88 ZENER 10p
C108D SCR  54p*
MJ2955 TO3 99p*

2N3055 90W 33p*
2N3055 115w45p*
2N3614 TO3 £1*
2N3702/3/4 10p
2N3705/6/7 9p
2N3708/9  9p
2N3710/11 15p
2N3819 &23el7p

Full spec devices

DAL O

PCB ETCH KIT 3 ITEM3 €2*

ETCH RESIST PEN 2TIPS 75p*
FEC ETCH PAK TUB 600gm £1*
6x4"' SRBP 45p*NYLON F/Gfl*

SCR AND TRIACS BR10Q 25p~
TAG 1A400V 50p*1A600V 69p*
1A50V 37p*.C106D 4A400 60p*
TRIACS:SC146D 10A400V £1*
DISCO TRIAC 15A400V £2*

AUDIBLE WARNING BLEEPER
12V35mA £1.20%10 off £1*
CAPACITORS 22pf ~ ,ol Sp
ELECTROLYTIC IN 10 & 25V
1/2/10/50/100 7p 50V 10p
200/500 10p.1000/25 20p

POTENTIOMETERS AB etc20p
PRESETS 6p }WRESISTORS 2p
HEATSINKS TO5 or 18 7p
T03 16p.T0O3 4"finned 50p
DIN:PLUGS all 15p.Scck 10p
SWITCHES SPST 20p Dpdt 29p

GAS DETECTOR TGS 308etcfd*

RED LEDS 209 STYLE 0.125" IE . 3
S0 5 0iA” R0 cLap Lope b oz e e dohe et o
4000 14p* 7400 12p* 7490 39p*
TIL209 RED LED & CLIP 12p* 4001 15pc 7401 13p+ 7491 75px  0A81/91 Sp 2N5457 FET 32p
BIG 0,2" RED LED & " 14p* 1002 16pt 7402 15ps  7492/93 45p* TIP29 & 30 40p* BRIDGE1ASO 20p*
.
gggg ?} 9;&2%%3;323 x 007 QN1 DI OC 1op=  7495/96 7207 panGALN PAKS
pr et P 4009 S50p* 7408/10 18p* 74100 £1.25% { FULL SPEC flea,
4011 16p* 7413 29p* 74107  32p* paK A: 11 RED LEDS full spec EL*
TRAMPUS 4012 17p* 7440 16p* 74121  29p*  paK 741C 8 PIN OP AMP £1+
THE GREAT 4049 50p* 7441 71p* 74123 69p*  pak 2N3055 £1+ D 12 BC109 €1+
BRITISH = 4069 20p* 7442 72p* 74141 74p*  paK 11 BC182 £1 F 11 2N3704 £l
DISTRIBUTOR A | 4501 26p* 7447 79p* 74145  85p*  paK 7 BFYS1 €1 H 8 2N3819 €1
& 4511£1,65% 7470/72 27p* 74147 £2.50% paK 6 2N3053 £1* K 40x1N914 £1
4528 1% 7473/74 31p* 74151  75p*  pak 3 T099 3055 £1+N 25 OA91¢l
INDUSTRIAL; EDUCATIONAL , TRADE 4543 £2* 7475/36 35p* 74154 £1.40* paK p: 20 PLASTIC BC109 TYPEnpnfl
& EXPORT SUPPLIED.SEND FOR 4553 €5+ 7486 35p* 74196 £1.50*

OUR FREE CATALOGUE LIST SAE
YANUFACTURERS EXCESS STOCKS
PURCHASED.DISCOUNTS 10% OFF
100 up. 15% OFF 1000 up....

DIL SOCKETS PROFESSIONAL QUALITY
8pin,l4pin & 16pin ALL 12p ea *

SOLDERCONS 100 49p* 1000 £3.95*

10-~-365PF TUNER.SINGLE GANG FOR
MED/SHORT WAVE XTAL SET etc €1*
SET3/IF CANS 455/470KHZ TOKO £1*

vero

VERO 0.1" PITCH COPPERCLAD
23"x5" 40p* 33"x5" 45p*
23x34"36p* 31"x3{" 40p*
31x17" £2 FACE CUTTER 65p*
DIL BREADBOARD 2"x4" £1 or
6"x4" €2 VERO PINS 36 30p*

BLACK PLASTIC CASES 42mmx

80x60 50p*100x75 60p*99x
120 70p.DESOLDER BRAID 50p

E
E
;

110 ELECTRONIC ALARM
PROJECTS FOR THE
HOME CONSTRUCTOR

by R. M. Marston Price £3:20

ELECTRONICS POCKET BOOK by P. ).

McGoldrick Price £4'25
THE CATHODE RAY OSCILLOSCOPE
& ITS USE by G. N. Patchett Price £3'85
ELECTRONIC CALCULATOR USERS
HANDBOOK by M. H. Babani Price £1'15
SIMPLE CIRCUIT BUILDING by P. C.
Graham Price £2°20
HI-FI YEAR BOOK 1977 Price £3'55

ELECTRONICS & RADIO AN INTRO-
DUCTION by M. Nelkon Price £3'10

MASTER HI-FI INSTALLATION by G. .
KIN Price £2'80

THE ELECTRONIC MUSICAL INSTRU-
MENT MANUAL by A. Douglas

Price £8:00
WORKING WITH THE OSCILLO-
SCOPE by A. C. W. Saunders Price £2°00

Y PRICES INCLUDE POSTAGE %

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST

of British and American Technical Books
19-21 PRAED STREET

LONDON W2 INP

Phone 01-723 4185
Closed Saturday | p.m.
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G8CzZW DIGITAL
FREQUENCY METER

RO : :

Cow bia waiimey ey @ (P

- ——

COMPLETE 50MHz KIT £54 inc. VAT and Post (U.K.)

ZN 1040E Count/Display ).C.
Integrated Circuit Pack
Displays and Filter
Semiconductor and Diode Pack

Resistor and Capacitor Pack

Logic and Display P.C.B.'s

5 MHz Crystal

Transformer 8-0-8V (+ 60p P & P}

1.C. Sockets Pack

Switches. Knob, BNC Sockets. ete.

Hardware and Wire Pack

Case—Two-tone PVC-faced steel punched

LARNNGARNNNG®
35 m
&

45

and fettered (+ 75p P. & P.) 5-75
Spare min. BNC Sockets (50 ohm) 0-65
Spare min. BNC Ptugs (50 ohm) 0-70

Complete kit of parts for High impedance

Butter {includes PCB) 3-62
High Impedance Bufter P C.B. only -80
Complete kit for VHF pre-scaler (includes PCB

o

but less I.C.) 1-78
VHF Pre-scaler printed circuit board only 0-80
SP8631B 500MHz Pre-scaler 1.C 8-96
ZN1034E Precision Timer |.C. 2:97
ZNA116E 3} digit digi-voitmeter |.C 6-48
Digital Voltmeter P.C.B's and Circuits 3-78
NES82 Wideband video amplifier 1.C. 1.4
Reprint of full GBCZW article (post free) 0-50

All prices inc. VAT at the standerd rate. Please add
20p P. & P. for packs. S.A.E. for full lists.
Overseas—Deduct 8% off these prices .

ELECTRONICS
(OLDHAM) LTD.

83 Lees Road, Oldham OL4 1JW
Tel. 061-624 8812

P.E.JOANNA

Electronic
Piano

ALL PARTS CAN BE

SUPPLIED
Keyboard, Keyswitch, P.C.B.s,
Hardware, Semiconductors,

Resistors, Capacitors, Cabinets
Complete kits or easy stages

Send S.A.E. for details

Clef Products

31 Mountfield Road, Bramhall
Stockport, Cheshire SK7 1LY
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RADIO EXGHANGE LTD.

COMPLETELY SOLDERLESS
] M J R ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

® 4 Transistor Earpiece ® 5 Transistor Push Pull @ DBatteryless Crystal Radio
Radio iplifier @® One Transistor Radio
@ 8ignal Tracer ® Transistor Loud- @ 2 Transistor Regenera-
@ Signal Injector speaker Radio MW/LW tive Radiq
@ Travsistor Tester NPN o5 Transistor 8hart @ 3 Transistor Regenera-
y\n? b Wave Radio tive Radio
2 - . @ Electronic Metronome @® Audible Continuity
e ® 4 Transistor Push  Pull @ Plectronic Noise Genera- Tester .
'.dl‘ L . ., Amplifier tor @ Sensitive Pre-Amplitier
L . ® 24 Resistors @21 Capacitors @ 10 Transistors @ 31" Loudspeaker @ Earpiecc @ Mica Baseboard
a @ 3 12-way Connectors @ 2 Volume Controls @ 2 Blider Switches @ 1 Tuning Condenser @ 3 Knobe
i o @ teady Wound MW/LW/SW Coils @ Ferrite Rol @ 61 vards of wire @ 1 vard of sleeving, cte.

Complete kit of parts including construction plans

. ’ .o
Total building costs ‘9’00 P.P. and Ins. 85p

’- NEW ROAMER TEN

V.H.F. AR MODEL R.K. 3
CONVERTER KlT MULTIBAND V.H.F. AND A M.

RECEIVER.

13 TRANSISTORS AND FIVE DIODES.
QUALITY §° 3" LOUDSPEAKERS.

WITH Multiband V.M1.1". scetion covering Mobiles,
Aireraft. T.V. Sound, Publie Service Bani, ‘Local
V.H.F, Btations, ete and Multiband A.M. section with

Build this converter kit and
reeeive the aircraft band by
placing it by tle side of «
radio tuned_to medium wave
or the long wave band and
operating av shiown in the
insttuctions  supplled  iree
willi all parls

Uses a retractable ciirome
plated lelescopic acrial, gain
conlrol, VUL tuning
eapacilor, transistor, ete.
All parts including case
and plans

P.P. & Ins.
£3-95 &
for peak Short Wave and V.H.¥. 1eception. Push-

POCKET Fl VE Pull output using 600mW Transistors. Gain, Wave-

Now with 3in Loudspeaker Change and Tone Controls. Pius two Slider Switches.

3 tunable wave-
bands. MW, LW
and trawler band.
7 stages, 5 transis-
tors and 2 diodes,
supergensitive ferrite rod

Airepaced 8low Motion Drive Tuning Capacitor for
easier and accurate tuning. covering M.W.1. M.W.2,
L.W.Three8hort Wave Bands 8. W.1,8.W .2 § W 3and
Trawler Band. Built-in Ferrite Rod Aerial for Medium
Wave, Long Wave and Trawler Band, ete., Chrome

Plated 7gection Tclescopic Aerial, angled and rotatable

Nepative Feedback circuit and SPECIAL POWER
BOOBTER SOCKET AND RERISTOR, to virtually NEW

double gain if required. Powered by P.P.9—9 volt Everyday

» A Battery
aerial, attractive black and . s H
gold case. Bize 5}in X 1lin Comiplete kit of partsincluding carry- eries
X 3}in approx : ¥ ing strap. Building Instructions and ‘ I 3.99
Complete kit of parts including construetion plans. gieiatineanuals " s Build this exciting
Inc. 1. & | new  series  of
Case enclosure kit (1f required), £1:80 inc. . P. and Ins. designa.

Total P.P. and
i . ® :
Building Costs: ‘ 3 60 Ins. 60p £2.V.5. 5 Transistors and
2 diodes. MW/LW. Powere:d by 41V

battery. Ferrite rod aerial, tuning condenser, v olutie

control, and now with 3in. loudspeaker. Attractive

care with red speaker grille. Size 9in. 3iin 23
= approx  All parts including Case and Plans

E.C-K- 2 3’.%_%‘?'%22’;?3,??3.'33"'! Total Building costs ‘4.30 P.& P 4 Ins. 60p

8 transistors and 3 diodes. Push pull output
3in loudspeaker, gain control. superb 9 section
E.V.6. Casz and Jooks as above. # Transistors
3 diodes.  Powered by 9V battery. Verrite rod aerial,

swivel ratchet and retractable chrome plated tele-
seopic acrial, V.JI.F. tning capacitor, resistors,

3in. loudspeaker, etc. MW/LW coverage. Push/Pull
output.

capacitors, transistors, etc. Will receive T.V.
All parts including Case and Plans

sound, public service band, aircrait, V.1 F. local
Total Building costs ‘4'95 P. & P. 4 Ins. 65p

stations, etc. Operates from a 9 volt P.P
battery (not supplied with kit)

Complete kit of parts £F @8 P.P.and Ins. 70p
ECK. 4

7 Transistors,6 tuneable wavebands, MW, LW, Trawler Band,
3 Short Wave Bands. Receiver Kit.

With din X 3in louispeaker. Push pull output stage,
gain control, and rotary switch. 7 transistors and 4 diodes.
4 section chrome-plated telescopic aerial. 8in gensitive
ready wound ferrite rod aerial, tunig capaecitor, resistors,
capacitors, etc. Operates from a 9 volt P.P'. 7 battery (not
supplied with kit).

Complete kit of parts £F 25 P.P. and Ins. 70p

E.V.7. Case and looks as above, 7 Transistors and 3
diodes. Six wavebunda, MW/LW, Trawler Band W},
SW2,8W3, powered by 9V battery. Push pulloutput,
Telescopic acrial for short waves. 3in. Loudspeaker.
All parts ineluding Case and P'lans.

Total Building Costs ‘6'95 P.&P 4 Ins. 70p

tncluding Construction Plans To . RADIO EXCHANGE LTD

EDU-KIT JUNIOR 61A High Street
Completely Solderless Electronic Construction Kit.  Build these Bedford MK4O ISA

projects without Sotdering Iron or Solder.
% Crystal Radio Medium Wave Coverage—No Battery Tel.: 0234 52387, REG NO. 788372
accessaby @ Callers side entrance "'Lavells” Shop.

Y One Trausistor Radio .
% 2 Transistor Regencrative Radio @ Open 10-1,2.30-4 30 Mon -Fri. 9-12 8at

Y 3 Transistor Larpiece Radio Medium Wave Coverage

% 4 Transistor Medium Wave Loudspeaker Radio Tenclose £ for
% Electronic Noise Generator
Y Electronic Metronome Name
% 4 Transistor Push/I'ull Aniplifier
All parts including loudspeaker, earpiece, MW ferrite rod aerial,
rapaglou. resistors, transistors, etc. Address . poeeao
omplele kit of parts P.& P
including construction plans ‘6.5 + Ios.60p  ® . : R T PELT7

L-------
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Build yourself this high guality touch-sensitive
piano. The design also features the new transpose
control which is an external tuning control—this
tunes the entire keyboard higher or lower than the
concert pitch by one whole octave. Two models are
available: TS50 which is a straight piano and TS53
has piano, honky tonk, harpsichord, and fast and
slow tremolo effects. These professional pianos
can be built in just 12 hours.

Parts List Price °o
Constructional detail S S5
structional ails £1-50 T @
ESU/5 Divider and Touch-Sensitive Keyer Unit : o

1 x AY-1-5051 i.c. divider £1-20 Q=
25 x diodes low noise high resistance (5p each) £1:25 [

5 x transistors 2N3703 (12p each) 60p 2 =
10 x elect. caps 3-3uF 25V (5p each) 50p M~
48 x registors watt 5% (1p each) 48p 22~ [
12 x terminal pins (¢p each) 6p SO ;

1 x p.c. board. drilled €100 88

2 x 0-01 (4p each) 8p [*}] o

3 x 0-02 (4p each) 12p [C R

Total Price per unit (11 units required) £5-29 S92
£SU/6 Divider and Touch-Sensitive Keyer Unit e 3 8

1 x AY-1-6721/6 £1-30 T
30 x diodes low noise high resistance (5p each) £1:50 & a=

6 x transistors 2N3703 (12p each) 72p A’
12 x elect. caps 3-3uF 25V (5p each) 60p (0] o~
58 x resistors watt 5% (1p each) 58p —88
14 x terminal pins ({p each) P s

1 x P.C. board, drilled £1.00 =00

2 x 0-01 (4p each) 8p oS B

4 x 0-02 (4p each) Llp 25 o

£6-01 R} m‘?
Power Supply o g, o

3 x yards main cable (10p yard) 30p ]

1 x mans transformer 20-0-20 1A £2-45 P a4 5w

1 x mains plug and socket 76p Se8=L0

2 x tuse holders (20p each) 40p 2 & g o ;

2 x fuses 1A (6p each) 12p aaacs

4 x rectifier diodes (5p each) 20p o F©® 8

2 x elect. caps 2,200uF 40V (95p each) £1-90 TRl R

1 x elect. caps 1,000uF 35V 40p ns8 2 qc’ 507

2 x resistors 5W (12p each) 24p P rlEDrd

1 % neon lamp 25p 8550 s

1 x pot with switch 54p -

1 x metal knob 55p <<TE Qod

2 x capacitor clamps (5p each) 10p G .~E ﬁ SO

1 x chassis _Sop TSP > B 2

Total Price (only 1 unit required) £8-81 (o] : oo ,8 5

1 x voitage regulator £1-75 “o ‘&w; 9

1 x 5-0ctave keyboard C-C or F-F £22-00 =983

1 x cabinel. front plate and fittings £26-00 o ad Fo®aa

1 x jack socket 15p WSe L “el

1 x switched jack socket 50p W -0 oa

1 x stereo jack socket 25p ey > ola

1 x stereo Jack plug 2sp b : <%0 Ba

4 x rocker switches (29p each) £1-16 o

1 x headphone amp. built and tested £2-89 -H;Q‘E 2 8

1 x joud and soft pedal £6-00 [QIr0une

1 x tremolo unit for TS53 only e AN L8

1 x toneforming unit for TS53 only £5-50 < bk o '8 '8

1 x variable capacitor, 10 turns £3.72 - D g3

1 x GUS00 built and tested. M.T.G. £14.05 ONv\-my\'ﬁ"

3 x yards gold wire (59p yard) £1.77 SN s ©

2 x yards rhodium bar (£1-50 yard) g0 WSE"" gy
3 x yards 25 core cable (58p yard) £1.74 o e O ©
61 x terminal pins (4p each) 304p RSN 77

1 x pre amp for TSSO only e Dbl

£168-81 + £21-10 VAT
£172-72 + £21-59 VAT

TS50 Complete Kit

TS$53 Complete Kit

Carriage on Complete Kit £6 (U.K. only}.
wide range of Electronic Organ Kits available, i.e. Mayfair Mk. Il
Portable Organ—4 octave keyboard, 4 pitches, 10 voices, sustain,
vibrato, split keyboard, transpose control. Price £166 inc. VAT, carriage
£6 (U.K. only). Overseas customers C.I.F. at cost.

Also available from stock, a huge quantity of specialised 1.C.s and
components. Send 60p for catalogue. Data Sheets for organ 1.C.s 25p.

*

* % % ot

*

**********_****************

g/eclmm’c mujt'ca/ _ﬂnj[rumenb

Showroom: 12 Brett Road, Hackney, London E8 1JP. Tel.
01-986 8455

Component Shop: 40a Dalston Lane, Dalston Junction,
London E8 2AZ. Tel. 01-249 5624

* % % *x *k * *x *x *x *x *k %
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complete oiiTaL cLOCK KITS
TEAK CASES

prompt order despatch
NON-ALARM
£10-65
+85p VAT

ALARM
£13-43

+£1:07 VAT
(Prices include P. & P.)

“DELTA”
GENUINE TEAK OR PERSPEX CASE

DELTA DATA: 4 Radiant Red jin high LEDs. 12hr display with a.m./p.m.
indication. Beautiful Burma Teak Case or Pretty Perspex in white, black,
blue, red, green. Power failure is indicated by flashing display.

MODULES: Kits can be bought without case—Non-Alarm £9; Alarm £12-50
inclusive.

READY BUILT: Buy a working tested module and fit your own case—Non-
Alarm £9-50; Alarm £13. or put it with our case parts (£4-32) and save on
complete clock price. Complete clock ready built. 2yr guarantee—Non-
Alarm £13-50; Alarm £18-50.

ALARM FEATURES: Pulsed tone. Tilt operated 10 minute "'Snooze'’ period.
Single switch setting. Optional extra mercury switch (45p) aliows alarm
reset by tilting clock. Digit brightness is automatically controlled to suit

ighting level. . £11

incl.

0% vy CHR’STMAS 4 (_;lo:inhgd('sr_o'en Bu};ll and Tested
dule pl
ALPHA OFFER 12 or*2|4nh<;gr. Ng:-\-sAlsrm abex. ase

Perspex Case

650 £5-40
850 £6-75

4510 £16-20
6030 £21-60

NOVUS CALCULATORS

Send payment with order. S.A.E. for complete range
of clocks, calculators and components

Pulse Electronics Ltd

Dept. PE7, 202 Shefford Road,

Clifton Shefford, Beds.
Telephone: Hitchin (0462) 814477

WELBROOK STEREO

This new hi-fi amplifier from Welbrook is the
result of painstaking design incorporating 5 I.C.s
22 transistors plus 10 diodes and offers
outstanding value for money to the discerning
enthusiast.
30W RMS per channel into 8 ohms load. Total
harmonic distortion less than 0-1% at all power
levels.
Hum/Noise:

—80dB Tape/Tuner

—65dB Disc (Magnetic Input)
Complete unit comprising power supply, pre-
amplifier with filter networks, two power
amplifiers and loudness control all in teak
finished cabinet only £88 plus VAT.
As above but without filters and loudness control
only £79 plus VAT.
Also available in module form complete with
front panel but without cabinet—easily assembled
by the average enthusiast.

Send for details and price list to:
Welbrook Engineering & Electronics Ltd

Brooks Street, Hillgate
Stockport SK1 3HT
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RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS
RELAYS. WIDE RANGE OF A.C. and D.C.
RELAYS AVAILABLE from stock, phone or
write in your enquiries.

GENTS' 4in ALARM BELL.
3-41V duc.
Price £4'50, P.& P.50p.

HONEYWELL PUSH BUTTON PANEL
MOUNTING MICRO SWITCH ASSEMBLY.
Each bank comprises of a
changeover rated at 10 Amp.
250V a.c. Black knob lin dia.
fixing hole iin. Prices: One
bank 40p. Two bank 50p.
Three bank 60p. Mm order
5 pieces. P. & P

2l WAY SELECTOR SWITCH WITH RESET
COIL, The ingenious electro mechanical device can
be swntched up to 2} positions and can be reset from
any position, energising the resec coil. 230/240V
a.c. operation. Unit is mounted on strong chassus,
complete with cover. Price £5°50, P. & P. 75p

MEW HEAVY DUTY
SOLENOID. mfg. by Mag-
netic Devices. 240V
operation approx.
at 1-25in. Price £7. P
75p.

UNISELECTOR
SWITCHES

4 bank, 25 way
75 ohm. Coil,
36-48V d.c.
operation. Ex.
New equip-
ment £4-25, P.
& P. 75p. Tortal
price inc. VAT
£5.40.

“STROBE!

ML R DL RN GEARED MOTORS
INPUT 230/240V a.c, 5060 OUTPUT i

VARIABLE 0-260V Al Types
SHROUDED TYPE

200 watt (| amp) inc. AC ‘ﬁllu;\eter

0'5 KVA (24 amp) (MAX) £11-50
| KVA (5amp) (MAX) £18:00
2 KVA (10 amp) (MAX) £30.00
3 KVA (15 amp) (MAX) £38-00
4 KVA (20 amp) (MAX) £60-00
CARRIAGE AND PACKING EXTRA

L.T. TRANSFORMERS

0,10, 17, 18 Voit ac 10 amp. £10-45. Post £1-00
0, 4, 6,24, 32 Volt ac 12 amp. £13-00. Post £1:00
0,6, 12 Volt at 20 amp. £11°85. Post £1-00
0, 12,24 Volt at 10 amp. £12:35. Post £1:00
0,6,12,17,18,20 Voltat 20 amp. £14-15. Post £/-00

Other types to order ac short notice—Phone your
enaquiries.
AUTO TRANSFORMERS

Step up, step down, 0-115/200/220/240 voles at 75
watt £3°60. Post 40p. 150 wate £5°15, Post 50p. 300

watt £7°45. Post 60p. 500 wace £11°00, Post 75p.
1000 watt £16°20, Post 90p.

STROBE!

HY-LIGHT STROBE MK IV

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.

For use tn large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20f.p.s.
Light output greater than many (so called 4
Joule) strobes £15'40, Post 75p. Specially de-
signed case and reflector £8'25. P. & P. £I.
Super high light approx. 4 times more output.
S.A.E. for leaflet.

XENON FLASHGUN
TUBES

Range available from stock. <
S.A.E. for derails.

MINIATURE C/O ROLLER
MICRO SWITCH

OMRON Type VIS FL22/IC.
£2. Post SOp. (Min. order 10).

Sub miniature Burgess Type V.4.T.1.
50 for £10. Post paid.

10 for

10 for £2°50,

MINIATURE UNISELECTOR
12 volt Il-way, 4 bank (3 non-bridging, | homing),
£250, p.p. 35p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 25lb

pull | inch travel. Two approx. 16 pull £ inch
travel. 6 X approx. 4o0z. pull { inch trave!. One
24 volt d.c., | heavy duty single make relay. Price
£3-00, Post£l. ABSOLUTE BARGAIN.

600 WATT DIMMER SWITCH

Easily fitted. Fully guaranteed by makers.

. @ Will control up to 600W of lighting
except fluorescent at mains voltage.
Complete with simple instructions.
£3:65. Post 25p

1,000 watt model, £5'60. Post 25p.

2,000 wact model, £9°75. Post 40p,

CENTRIFUGAL BLOWER
Mfg by Smichs Industries. 230/240V
a.c. Min .ture Model. Series SE/200.
Size 95mm x B2mm x B82mm.
Aperture 38mm x  3Imm. 12
c.f.m., £2-75. Post SOp.

Mfg. by Sracmo 115/230V a.c. 2800/3400 r.p.m. Fan
type aperture 37 x 24" VBL425/L. Mfg. Aircontrol
lns(alla(uons Ltd. Price £12, Post £1.

INSULATION TESTERS

Test to |.E.E. Spec. Rugged mecal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 6lb.

NEW!

500V, S00 megohms, £40. Post 80p.
1,000V, 1.000M 01, £46. Post 80p.

BLOWER UNIT
200/240V a.c. precision German
built. Dynamically balanced, quiet,
con rated, reversible. Consumption
60mA, Size 120mmdia. x 60mm deep.
Price £3-50. Post 50p.

All Mait Orders—Callers—Ample Parking
Dept. PEII, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 0£-995 1560

Showroom open Mon.-Fri.
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ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft 40 watt, £6°00 (callers only).
2ft 20 watt, £4.60, Post 60p. (For use in
standard bi-pin). MINI. 12in 8 watt, £1-75,
Post 25p. 9in 6 watt, £1-40. Post 25p.
6in 4 watt, £1-40. Post 25p. Complete ballast
unit and holders for 9in and |12in tube, £2.50.
Post 30p. (9in and 2in measures approx.)

SQUAD LIGHT

A new conception in
light control. Four
channels each capable
of handiing 750 watts
of spot lights. flood lights or dozens of small
mains lamps, Seven programs all speed
controlled plus flash modulation, effectively
giving 14 different displays. Makes sound-to-
light obsolete. Completely electrically and
mechanically noise free. Price only £60. Post
75p. S.A.E. (Foolscap) for further details.

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT
S.A.E. (Foolscap) for details.

COLOUR WHEEL PROJECTOR TYPE PI50
EINTACHANGE
200/240V a.c. 50Hz
150W lamp, com-
plete with oil filled
colour wheel and
motor plate. Takes
intachange acces-
sories and full range
of lenses. £29-95.
Post  £1-35. (Total
inc. VAT & Post,
£33.70.)

BIG BLACK LIGHT

400W Mercury Vapor Ultra Violet Lamp. Powerful
source of UV P.F. ballast unit is essential with this
lamp. Price of bulb and matched ballast unit. £28,
Post £2. Spare bulb only £10. Post 80p.

AT CURRENT RATE MUST BE ADDED

TO ALL ORDERS FOR THE TOTAL

VALUE OF GOODS INCLUDING

POSTAGE = UNLESS  OTHERWISE
STATED.

SERVICE

TRADING CO.

100 r.p.m. 1151b.in. 110V,
50Hz. 2-BA, single phase, split
capacitor _ motor. Immense
power. Continuously ‘Fated.
Totally enclosed. Fan cooled in-ine gearbox.
Length 250 mm. Dia. 135 mm. Spindle dia. 15-5 mm.
Length 145 mm. Ex-equipment tested £12, Post

£1-50. Suitable transformer 230/240V operation

£8. Post 75p.

DRAYTON MOTOR ";5‘""‘\\

Type RQR L= T
|

230/250V 50c. Continuously rated

I r.p.m.901b.in. Reversible Motor. {
Twin spindle size 100mm by
I40mm by 125mm. Shaft 50mm
by 8mm. Weight 2 kg.

New Price £16:50, P & P. £1.
BODINE TYPE N.C.1.

(TypeJ) 71l r.p.m, torque 10 1b. in,
Reversible 1/70th h.p.50Hz.

The above pre:mon made
offered in ‘as new' gondition.

motor
input voltage of motor
|15V A.C. Supplied complete with transformer for
230/240V A.C. input.

Price, either type £6:25,

US.A,

15

Post 75p or less trans-
former £3.75. Post 65p.

(Type 3) 71 r.p.m. 4ib.ins. 230V a.c. Continuously
rated. Non-raversible. £6:50. Post 75p.

15 R.P.M.

Type SD48 80 ib. in. Input 100/200 volt A.C. Length
incl. gearbox 270 mm. Height 135 mm. Width 150
mm. drive shaft 16 mm. Weight 8'5 Kilos. BRAND
NEW. Price £10, Carr. £1.

Suitable transformer for use on 220/240 volt A.C.

Price

£3'85. Post 50p.

24 R.P.M. 230V a.c. Continuously rated. Mfg. My-
calex. Ex-equip. Fully tested. £3-85. Post 75p.

| R,P.M. 230/240V A.C. SYNCHRONOUS!
Ex-equipment. Thoroughly tested and guaranteed.
ONLY £1-50. Post 20p.

20 R.P.M. 230/240 volt a.c. miniature motor.

£1. Post 20p.

PROGRAMME TIMERS

230V operationa.c. 1Sor20r.p.m,

6 cam mode! £5, Post 60p.

9 cam model £6:50. Post 60p.

12 cam model £7-50. Post 60p. d
Also available for 50V operation. Prices as above.
METERS NEW.-—90 mm Diameter o~
Type: 65CSD.C. M/C2,5,10,20,50amp w 9
£2'75. Post 2Cp. 100 amp £3'25. Post

20p.

Type: 62T2 AC. M | |, 20,50 amp. £2'50, Posc 209
0-300 volt. A.C. M/{ £2°75 and 300 volt A.C. R/M/C.
£3, Post 30p.

WHY PAY MORE?!

MULTI RANGE METER. A.C. volts

2:5-500. D.C. volts 2:5-500 (Sensitivity

20000 /v D.C. and A.C)) D.C. current

0/1/10/100 mA. Ohms range. Sturdy

compact moving coil instrument with

2l ranges,dimensions {20 X 80 X 44 mm.

Weight 0:32 kg. SERVICE TRADING

CO. Price £5°50. Incl. leads and battery.

Post 50p. (Total price incl. VAT and Pos( £6°48).
TIME SWITCH

‘Horstmann' Type V Mk. Il Time

switch, 200/250 volt A.C. Two on/two

off every 24 hours, at any manually pre«

set time. 30amp contacts. 36 hour

spring reserve in case of power failure.

Day omitting device. Fitted in heavy

hlgh impact case, with glass observa-

tion window. Built to highest Electricity

Board Spec. individually tested. Price

£7-75. Post 50p. (Total inc. VAT £8'91)

Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, vitreous

ohm.

enamei embedded winding, heavy
duty brush assembly, continuously

rated.

25 WATT 10/25/50/100/150/250/500/ 1/} -5lc ohm.
£1:90. Post 205.

50 WATT_ _ 1/5/10/25/50/100/250/500/ 1k

£2:40. Post 25p

100 WATT HS/IO/ZSISO‘IOO'ISO /SQO/ LI/ |-5l¢/2-5l¢
3:-5k/5% ohm £3.70. Post 35p.

Black Silver, Skirted knob calibrated in Nos. |-$
fin. dia. brass bush. !deal for above 22p each.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576
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TAMBA ELECTRONICS i

AMPLIFIER AND MIXER MODULES 25 WATTS-100 WATTS RMS

ALL PURPOSE

TAM1000 100W 4 ohms 65V £9-80
TAMS00 50W 4 ohms 45V £7-50 M|XER/PRE-AMP.
TAM250 25W 8 ohms 45V £4-75 .
(with 60mm slider volume)
POWER SUPPLIES
For 1 or 2 TAM250/500 £7-50 Suitable for multiple input systems
For 1 or 2 TAM1000 £9-80 High and low impedance inputs

(Carriage 50p on supplies)

[ ]

[ ]

B High sensitivity

B Built-in supply smoothing
B 20-20,000 Hz =1dB
[ ]
[ ]
[ ]

B Suits loads 4-16 ohms

B 20-20,000 Hz ~1dB

B Silicon circuitry throughout
B Glass fibre P.C B

80dB noise level
Accepts a wide variety of inputs
Wide range bass and treble controls

f Rl B Low distortion (0 1%) Use up to 10 PRE-AMPS with 1 power
® High sensitivity {100mV 10k) B Low profile (1in high 34in x 3in)
B 75% efficient Printed circuit board assembly with
High grade components used through- M Accepts most mixer/pre-amplifiers treble and bass controls plus slider
out: Texas, Mullard, R.C.A., Plessey, etc. W Four simple connections volume control -

Hours, 9.30 a.m.-5 p.m.
Monday —  Saturday.
Callers welcome.
Tel: (01) 684 0098

TAMBA ELECTRONICS

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s etc)—C.O.D. (60p
extra). We accept Access and Barclaycard—send or telephone your number—do not
send your card. Add VAT at8% to orders for 50 and 100W units and at 121+ % for 25W units.

Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey.

A ——____—7 Become a
| radio amateur.

wlfee
[ Learn how to become a radio-
D7 Ty —— amateur in contact with the whoie
i world. We give skilled preparation
for the G.P.O. licence.

=

T Iy 'y rrrrr e e 0 B 0 0 0 0

Brochure, without obligation to: l

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, l

P.O. Box 156, Jersey, Channel Islands. |

NAME l

PEE /7 ADDRESS Block caps please [}
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INSTANT CIRCUIT DESIGN VALVE ALk ioRDER CO-
WITH THE BUG SYSTEM SPECIA: :x:’fgssso LAILOZ;EER SERVICE

THE PROFESSIONAL BREADBOARDS FOR STUDENTS & HOBBYISTS! £p £p £p |
NO SOLDERING! USE ICs AGAIN & AGAIN! IN21 0-50 | BY213 025 | UAZ204  0.65 | X112J 0-43
1N23 1-80 | ByzZio 0.45 | OAZ205 0-45 'ZS‘ILO 0-10
SK10. Takes up to eight 14 pin ;EBG §Z§3 L‘:ﬁ‘ g':g 3:2‘18‘.’ g'gg e 352
253 . AN b AZ207 - Pt
DiLs. All components insert 1N266 3.22 BYZLs  odg | 0AZz0s 040 [ 203 gfg
drrectly. Insertion life of IN645 025 | BYZ15  1.85 | 0AZ209 040 | ZTX108 0.10
10,000 cycles. Contact IN7254 0-30 ﬁ},éé& 8-28 3:2-:112 g'gg éﬁkggg gé’!
resistance 5 miliohm average. }22337 8:@3 il 055 | 0AZa22  0.45 ZTX500 012
Housing 1s acetal copolymer £13.38 Ta50 g-gg CRS1jvs 045 | OAZ223 0~:5 pEs g'ég
; s 0AZ224 045 g
N 18202 i b i cksi/4v 0-60 Az '
SK50. Half size version of SK10 for tight places 26371 L0 | ASksr  wgp |CMB 190 OAZHL 023\ yyppaparep
and student use. Takes 4 DILs. £7.80. 2G381 022 | ASZu3 Q.75 | USI0L 3580 g7y g.g5 | CIRCUITS
2G414 030 | ALL04 1.00 | bLOOU 0158 | 0AZ246  0.15 | 7400 0-16
26417 0.25 | ALY1Y 1-52 ﬂﬂugg g-ég 0AZ290 0-38 | 7401 g-ig
el BC107 01 008 g 0Cl16 1.25 | 7402 B
LABEL THOSE ICs. 25404 040 | 3Cigs 014 | DDoOT 1.50 7403 0-16

2.00 | 7404 0-26
2.85 | 7400 0-22
2:25 | 7406 0.42
0-85 | 7407 0.42
0.60 | 7403 0.28
076 | 7409 0-28
0-75 | 7410 0-16
0-40 | 7411 0-25

Self adhesive ‘Bug
Backs' for many 7400 senies TTL ICs
Identify pins and device. Saves time and
temper' Pack of 500 £6.40.

LEARN DIGITAL ELECTRONICS NIsor 0 | BC1z 078 Iz D40
. Bug Books Part 1 & It 750 page learning system 2N1303  0-40 | y3i) 5 o 0-
including 90 expenments on 50 different 7400 TS B I
seres TTL ICs. £13.50 each. 2N1306  0-50 | 3140

,,,,,.m\/:;si"

LR25. A usefut control %

2N1308  0-50 | BC107
aN2147  1.2¢ | BC158
2N2148 120 | BCI60
aNZIS 075 | BolGy
2N2218  O- 3l
IND210 025 | Bovas

package for digital
crrcuts on SK10/SK50 sockets. Generates

pulses. Monitors outputs. 8 LED indicators. 4 logic switches. 2 2N23694 0-25 | 1Cysy
pulsers Variable frequency clock £41.75. e }jgg Leyad

All prices include VAT and P. & P 2N2640 0-80 | oysg
Send for the Bug System leaflet and order form or cheque with order. TRE G Dol

2N2007 0-26 SY T

HEPWORTH ELECTRONICS 2Noo2a 016 | BOYIY
2N2025  0-15 | 3Gzig

Hepworth House, Worcester Road. Kidderminster DY10 1BG aN2026 015 | 131510}
Telephone Kidderminster 2212/3 aN8054  0:55 | Rp1og

2N3066  0-80 | 3plag _

aNaroz 018 BDY1L 145 | MJE3055 0.75 | 0081y
2N9700 013\ Br11y 020 | MpFlon o-40 0C81DM
2NS700 018 | BRIGT 020 | MPF105 0440 | OCAIZ

2Ngi07 0131 BFIT3 025 | MPF103 0.40 | OG
q. H - 3 B 0cs2
g:{:g;?g 3{% Brigt  0-30 | MPF10 0-40 | 0C82D

’ ] e o ona o3 v
* 2N3810 087 | ppigy  g.10
N4280 030 2195

aNISY 00 IBrus o0 ou
To avoid missing your copy of PRACTICAL ELECTRONICS- simply N3088  0-38 E};igﬁ gig fﬂzﬁ 8%2 OC{:‘.;"J
o~ 7 -12 | NKT2 -50 [ OCL39
complete this order form and hand it to your newsagent. (l)ég LTS 085 | NiTals o0 | oGid
ORDER FORM 075 Bl“ﬂvﬁﬁ‘ 025 | NKT217 045 | 0C141
1.50 | BEXI2 0C169
Torooo .. L . L 0-54 | BEX13 0cClI70
(name of newsagent) 0-81 | BFX29 0C171
0-15 | BFX30 0C200
Address ... . . - 075 | BFX35 0C201
018 | 1o 0Ca02
------------ - - - - - - - .- o aman 016 BEX63 0('203
038 | mrxes 0201
- ) 0-25 | BIXS5 0C03
Please reserve/dellver every month one copy of PRACTICAL 025 Blff\ﬁl_v 0C206
ELECTRONICS until further notice. gg? BIXH7 00207
My Name o ) . ) 0.95 BFXa8 0(.'490
oo - o - 0.55 BFYln 0C470
3 BFY!1 OoCP71
Address . - - - o 02 | BIY17  ogy | SKTGT 0.80 | ORpie
= o = o o = a = 055 | BFY18 .50 | NKT713 0-30 | ORP6O
ORPS1

o o L . 055 | Brvig 025 07
5o 035 el 0.38 | BX6%
085 | BFY2s $X631

0.75 | °4
055 | 9X635
01 | 0447 0X0 | SX640

055 | ppyse gy | 0AT0 015

74176 1.26
150 | 73160 2.00

- 0AT1 0-20
0.85 IKFX.M 023 ! 085 | 74191 2.00
065 | BEYA4  0.45 | OAT3 g.ig 5085|7419 200
SRl
015 | V1aser Lso | 4194 130

0-18 | V30/201P 150 | 74)96 1-20
015 v60/201 050 | 74197 1.20

\60/201P 1.50 | 74198 297
. 010 | 74199 252

018 Plug in sockets
015 | oy profile
0-15 | y iy DIL 0-12
0-25 | 14 pin DIL

Please send me
the 100 page

Tandy catalogue 0-25 0.
4 aed '-'I 048 | 15 pin DIL 18
H 0.30 ~0-17
— 5' 035
. " XB113  0-30
| : ]| :
heklEen o — - £ Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.
H Valves, Tubes and Transistors « Closed Saturday N
Q
= EELS gl Terms CW.O. only + Tel. 01-677 2424.7 Prices correct
Tandy Cgrpmavl‘llon (s;anCh l‘;llgléll;smn Road, gl Quotations lorkany tlyspes not lu;zed when going
Wednesbury, Midlands TN - Post and Packing P per order.
Nationwide supermarket of sound! |77 7™ ™ " —_———d V.A.T. to be added.  Plastic Transistors 12.°%. to press.
-- Metal Can Transistors 89, Integrated Circuits 89%.
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RECEIVERS AND COMPONENTS

P.C.Bs Paxolin, 5lin X 5}in, 6 for 85p, 12in X
9in 60p, 174in x 9iin, 90p. Fibre Glass, 13in %
54in, 80p, 13in X 1lin, £1-50. D.S. 7Zin x 8in,
70p. Neons, 20 for £1. 5 Figure Resettable
Counter 18/22V works on 12V, £3. Assorted
74 Series 1.Cs on panel(s), 10 for 90p. 3
Assorted Meters £2°10. 100 Assorted $/Mica
Caps 75p. Silicon Diodes 650V 11A, 10 for 60p.
List ISp. Refund on purchase.
7 Ib Assorted Components, £2°75,
J. W. B, RADIO
2 Baranfleld Crescent, Sale, Cheshire, M33 1NL
All items post paid. Mail order only.

VALVES, RADIO, TV, TRANSMITTING,
INDUSTRIAL. 1930 to 1975. 2,200 types in
stock, many obsolete. List 20p. Quotation
S.A.E. Postal export service. We wish to
purchase new and boxed valves, Dealers,
wholesalers, etc., stocks purchased. COX
RADIO (SUSSEX) LTD., The Parade, Last
Wittering, Sussex, Tel. West Wittering 2023.

SMALL ADS

The prepaid rate for classified advertisements is 15
pence per word (minimum 12 words), box number
40p extra. Semi-display setting £1 2.00 per single
column inch (2.5cm). All cheques, postal orders] &
etc., to be made payable to Practical Electronics and
crossed “‘Lioyds Bank Ltd.” Treasury notes should
always be sent registered post. Advertisements,
togethér with remittance, should be sent to the
Classified Advertisement Manager, Practical Elec-
Room 2337, IPC Magazines Limited,
London,

tronics,
King's Reach Tower, Stamford St.,
SE1 9LS. (Telephone 01-261 5918).

CONDITIONS OF ACCEPTANCE
OF CLASSIRED ADVERTISEMENTS

1. Advertisements are accepted subject to the
conditions appearing on our curtent advertise
ment rate card and on the express understand-
ing that tha Advertiser wamants that the

does not any Act of
Parliamant nor is it an infringement of the
British Code of Advertising Practice.

2. The publishers reserve tha right to refuse or
withdraw any ent.
3. Although every care is taken, the Publishers
shail not be liable for clerical or printers’
errors or their consequences.

S 0125 0-2 |INFRA RED
550uW
RED | 15p 19p | Axial Ieat;;lp
MW £1-
panel Gy 27p 33p  [oPTODatafree
chelp  ['OR | 27p 33p | ORPi288p
OPTO-1I5OLATORS SCR's 50V 100V 400V Diac

10514 7 Mp BRID
baw. Dae sl 0 M W 3

S BN S LUBELLL R Bp Sp 2p
Avdeibond 2gm $5p | 400v TRIACS 2A K0p 10A £1-50

AC125/6/7/8 15p | 2N2926(G) 12p | VOLJAGEREGS.
AD161/162 40p | 2N3053 15p 5V 7805 Plastic
AF117 20p | 2N3054 asp | 12v 7812 1Amp
AF124/5/6/7 34p | 2N3055 ap | 15V 7815 all
BC/107/8/9  9p | 2N37023/4 12p | 18V 7818  £1-50

TILHY 15kV. 150khz ©1
4350

BC10SC  12p | 2N3903/4/5/6 16p | 723 DIP14 _ S0p
BC147/8/9  10p [ 2N2646 45p [ BRIDGERECTS.
BC157/8/9 11p| TISa3 p | 2A sov 20p

25
BC167/8/9 11p| MPF102 40p
BC169C 12p

BC177/8/9 17p] 2N3823 30p

2A 100V 38p
2A 200V 41p
2A 400V 48p

BC182/3/4/L 11p

IN914 3p | 555 Timer  80p
gg;?%ul. ?3: IN4001 5p | 556 2 x 555 £1-10
BCY70/71/72 13p | IN4002/3 8p | Lm3so  £1.00

IN4D04/S 7o | 7400 80
BF194/5 12p| [NA0O4/S ]

BF196/7  14p A T
BFY50/51  18p| IN4148 P
FX29 20| BA100 op | 709 al 25p
s 20| BY127 18p | 741 8pn 280
BEXS20 | oAd sp | 748D.LL  %8p
71 10p| QA700A79 8 b | SOCKETS
2IN706 10p| OABIOA  7p | g'pin 12p
N7 2| 0A910A35 60 | 1ipin b4
2N2219 20p| QA200 8P | 16-pin 14p
2N2004/5/6/7 18p | OA202 P | Mica + bushes

2N2904/5/6A 18p| ZENERS2-7-33v | 703 TO8s Sp
2N2926(R) Tp| BzY8B or sim 9p | Dalo Pen  70p

PRICES INCLUSIVE + 15p P. & P. (1st class)

ISLAND DEVICES, P.0. Box 11, Margate, Kent

CARBON FILM RESISTORS: Type AELII 5%
1524 range (4E7 to 10M) 1W Tp, }W 8p. Sold
in units of 10. Also Transistors 13C103/9 70p
per 10. Min. order ex VAT £2, 59, discount
on orders over £5. P. & P. 15p plus VAT at
1249, Large S.A.E. for more details to C. W.
ELECTRONICS (PE), 10 Kingsley Path, Drit-
well Estate, Slough, Berkshire. We can also
supply the trade and schools, etc.
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SILICON SOLAR POWER CELLS
550mA £2-00 425mA £1 ‘100mA 40p
500mA £1-25 250mA 80p 5mA 20p

I1S-LC Values Typical

Bargain Packs: tested and guaranteed 50p each
8 off 50V BA Rect. 8 off 100V BA Rect. 6 off 200V
BA Rect. 10 off 50V |-5A Rect. 10 off 200V 1-5A
Rect. 20 off N.P.N. Trans. 20 off P.N.P. Trans. 20
off 50V |-5A Metal Rect. 15 off 200V |-5A Metal
Rect. 7 off Photo-trans. 5 off Photo-Darl. 7 off
/R Leds, 20 off 50V, 400mW Glass Diodes.
Photo-Switches (Downgrade Physical): 40p, 3
for £1. |OW Zeners Branded |8V, 27V, 56V,
20p each.
Blue Response Cells: | sq. cm 20p, 6 for £1.
Voltage Regulators: + 5V 7805, + 12v 7812,
+ 18V 7818, £1-65 each.
— 5y 7905, — 12V 7912, — 18V 7918, £2:20 each.
Resistors: Carbon 5% E12 W, 1'8p. 50+ 1 '4p
each.
C.W.0. P.&P.20p. All prices inclusive of VAT,
P. A, ELECTRONICS
21 Kendal Drive, Shaw, Nr, Oldham

Precision Polycarbonate Capacitors
All High Stability —extremely Low Leakage

%d(: v Al.)C. RANGPE 83V D.C. RANGE

alue Dimen- Price | . o , P 5

(uF) sions (mm)each ValueuF 1% £2% £5%
L D 0-01-0-2 £1-28 78p 50p

01 27 127 68p|092-0-47 £1-82 77p  5lp

015 27 127 80p | 088 £1-4

50-8 19 £1.37
50-8 254 £1-64
50-8 25-4 £1.95 | 22 £9-86

01, 0-22, 0-35, 047, 0-68, 1-0, 2-2, 3-3, 47
15V/26V or 35V; 10-0uF at 16V/20V or 25V
6V/10V or 16V'; 33-0uF at 6V or 10V; 47-0ul at 3V or
6V; 100-0uF at 3V, All at 12p* each, 10 for £1.10°%, &0
for £5°%, 100 for £8%.
TRANSISTORS & 1.C.’s
BC107/8/9 9p | *BC212/212L 18p { 2N 3055 50p
*BCI114 12p | *BC213/213L 11p | 0C71/2 20p
*BC147/8/9 10p | *BC214/214L 11p [ *NE355Timer6lp
*BC153 16p | *BIF194/5 12p | *741C 8pin DEL
*BC154/7/8/9 12p | BFY50{1/2 20p 32p
*BC182/182L 11p | AF178 40p | ZN114 £1-15
*BCI83/183L11p | A 38p | SNT6013ND \
*BC184/184L12p | *2N3702/4 1lp £1-50
POPULAR DIODES—1N914 6p, 8 for 45p, 18 for 90p;
1N916 8p, 6 for 45p, 14 for 80p; 1844 5p, 11 for 50p,
26 for £1:00, IN4145 5p, 6 for 27p, 12 for 48p; 1N4001
G4p; 002 6p; 003 64p; 004 7p; 005 71p; 006 8p; 007 85p.
LOW PRICE ZENER DIODES—400:1uW, Tol. 5% at
5mA. 3V; 8V3; 3Ve 4 SV1; 5V6; 6V2; 6V8; TVE,
;10 13V 13:5V; 15V; 16V 18V
3V. All at 7p eacl, 5 for 33p,
*ECIAL OFFER: 100 Zeners

20V 22V
10 for 65p,
(may be wixed) for £6:00.

RESISTORS—Iligh stability, low noise carbon film 5%
1W at 40°C, 1W at 70°C. 12 series only—from 2240
to22M Q. ALL at 1p* each, 8p*® for 10 of any one value,
70p* for 100 of any one value. SPLCIAL PACK; 10 of
each value 2:2Q to 2-2M O (730 resistors) £5+.

SILICON PLASTIC RECTIFIERS—1-5 amp, wirc-ended
DO27:100 P.1.V.7p (4 for 26p); 400 P.1.V. 8p (4 for 30p).
BRIDGE RECTIFIERS—2} amp: 200V 40p; 350V 45p;
600V 55p.

SUBMINIATURE VERTICAL PRESETS—O0-1W only:
All at 5p* cach; 50; 100; 2203 470: 680 ohm; 1k; 2k2;

5 10k; 15k 22k 47k, 100k 320k; 680k; 1M

ADD 20p POST AND PACKING ON ALL
NXPORT—ADD COST 01 SEAJALRMALL.
AT to all iteins exeept those marked with *
whieh are 12319,
Send 8. for additional stock lists.
Wholesale price | available to bona fide companies.
MARCO TRADING (Dept. P.3)
The O1d Sehool, Edstaston, Wem, Shropshire
Tel: Whixall 464/463 (STD 094 872)
(Proprs. Minicost Trading Ltd.)

Add 89,

R. T. SERVICES
(MAIL ORDER ONLY)

75 Hayfield Rd., Salford 6, Lancs.

PANEL with 6 2N3055 transistors plus'é N.P.N.
and 6 P.N.P. transistors £1'75 inc.

FM TUNER with R.F. Stage and A.G.C.
3 transistors, neg. earth 24 X 2 X l}in with
cireuit, £1-75. 2

MAINS INPUT TRANSFORMERS 20V-0-
20V at 2 amp, £3°95. New. 6V at | amp, £1°45,
New. 12V at ¥ amp, £1°45. New.

Mixed Pack of C280 series Mullard capacitors,
100 for £1-15 inc., P. & P. Send S.A.E. for our

list prices.
Tel. 061-236 1541
All prices include VAT and P. & P.

BRAND NEW COMPONENTS BY RETURN
Electrolyiic Capacitors 18V, 26V, 50V —0-47, 1-0,
3-2, 4-7 and 10mF 6p; 22, 47 84p (50V 6p); 100 7p
(50V 8p); 220 8p (50V 10p); 500 1lp (50V 18p);
1,000 (16V) 15p, 1,000 (25V) 18p, 1,000 (50V) 22p.
Subminiature Tantalum Bead Elsctrolytics—0-1,
0-22, 0-47, 1-0, 2-2 at 35V, 4-7/25V 1lp; 1025V,
22/16V, 47/6V and 100/3V 12p.

Mullard Min. Ceramic E12 Series 63V 29, —10-47pF
8p; 56-330pF 4p. Ceramic plate 50V E12 serles
22-1,000pF and E6 series 1,600-47,000pF Rp.
Polystyrene K18 Series 83V Horisontal Mounting—
10-1,000pF 8p; 1,900-10,000pF 4p.
Mullard Polyester 250V Vertical Mounting E6
Serles—0-01-0-1 4p; 0-15, 0-22 bp: 0-38. 0-47 8p;
0-6811p; 1-013p; 15 20p; 2-2 22p.
Mylar (Polyester) Film 100V Vertical Mounting—
0-001,0:003, 0-0058p; 0:01,0-023{p; 0-04,0-05 4p.
Miniature Resistors Highstab, E12 Beties 5% —
Carbon Film ¢W 10-10MQ (10% 1M up) lp;
Metal Film §W 100 -2M20 1:6p; Metal Fllm §W
iog-ﬂlﬂn 1.5p; Metal Film 1W 270-103Q
-76p.
1N4148 8p; 1N4002 6p; 1N4008 7p; 1N4007 8p;
BC107/8/9, 147/8/9,157/8/9, BF194/7 8p.
Fuses 20mm glass, 1}in glass, lin ceramic £p.
Post 10p (free over £4). Pricesinclusive of VAT.
THE C.R. SUPPLY CO.
127 Chesterfield Road, Sheffiald $8 ORN

COMPONENTS BRAND NEW. Tully marked,
full spee. BCLOT/109C 9p, BU149 8p, BF194 Tp,
T1P31A 45p. Diodes 200V/3A 104p, 100V/3A
12p. Resistors 3W 59 L12 type 1ip. Prices
inclusive plus 20p P. & P, (Ist ¢ ). Compare
our prices. Send for free list to THOMPSON
ELECTRONICS, 105 Park Road, Adlington,
Chorley, Lancs., PR7 4JW.

Mullard Components

Polyester Capacitors. C280 Series.
0-015, 0:022, 0-033, 0-047, 0-068, 0-1, 3lp;
0-22, 4'p; 0:33. 6!p: 047, 7'p; 068, 10p;
12p; 1S, 18p; 2.2,F. 21p

Carbon Film Resistors. 0:33W 5°, Hi-stability
El2 series 4R7-1M. Your selection Ip each,
0'9p 10+, 0°85p 100+

oo

Return of post service. Prices include 121°%
VAT. Allow I5p for carriage. Mail order only
All components brand new.

C. N. Stevenson (PE)
304 Avery Hill Road, London SE9 2)N

CARBON FILM RESISTORS. 59; E12 Series,
W, 3W, §W. Mixed to your choice, 100 for
90p, Electrolytics 50/15V, Tp. Microprocessors
SC/MP, £18. MM6300, 833. P. & P. 15p—
CANDAR, Freepost, Reading RG1 1BR.
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TUNER BUILDERS!

Fit our new CMOS 8-channel touch tuner unit
TT2, AFC mute, plus expand infout
(2 units = 16 channels), L.E.D. indicators.
Kit £10-75 inclusive.

Pattern Generator PG3 (six patterns incl. X
hatch, grey scale and white, video Q/P).
Kit £12-75, built £16:75 incl.
o
Send S.A.E. for details

TECHNALOGICS
8 Egerton Street, Liverpool L8 7LY

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash., Contact COLES-HARDING &
CO., P.0. Box 5, Frome, Somerset. Immediate
cash settlement.

EDUCATIONAL

TELEVISION

TRAINING

12 MONTHS’ full-time course

in Radio and TV for beginners

(GCE—or equivalent—in Maths and
English).

26 WEEKS'’ full-time course

in Mono and Colour TV (basic
electronics knowledge essential).

13 WEEKS’ full-time course
in Colour TV (Mono TV knowledge
essential).

These courses incorporate a high
percentage of practical training.

Next session starts on April I8th.

Prospectus from London Elec-
tronics College, Dept. Al, 20
Penywern Road, London SWS5
9su. Telephone 01-373 8721

COURSES—RADIO AMATEURS EXAMINA-
TION. City and Guilds, Pass this important
examination, and obtain your G8 licence,
with an R.R.C. Home Study Course. For
details of this, and other courses (G.C.I3., Pro-
fessional Examinatiouns, etc.) write or phone:
THE RAPID RESULTS COLLEGE, Dept.
J81, Tuition House, London, SW19 4DS.
Tel. 01-947 7272 (Careers Advisory Service)
or for a prospectus only ring 01-946 1102
(24 hr. recording service).

FOR SALE

DISCOLIGHTS: 3-chan soundlights £17.50!
Strobes £22! Full catalogue from—AARVAK
- ELECTRONICS, 12a (L) Bruce Grove, London
N17. (01-808 8923).

76 COPIES PRACTICAL ELECTRONICS from
1964-1975, £20, or would split. HILL, 82B
Winding Way, Salisbury.

LADDERS

LADDERS, varnished, 25} ft. extd., £27-64.
Carr. £1.90. Leaflet. Immed. despatch, THI
LADDER CENTRE (PEES3), Halesfield (1),
Telford, Salop. Tel. 586644,

ELECTRICAL

8TYLI, CARTRIDGES AND AUDIO LEADS,
etc. For the best at keenest prices send S.A.E.
for free illustrated list to: FELSTEAD
ELECTRONICS (PE), Longley Lane, Gatley,
Cheadle, Cheshire, SK8 4EE.
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SITUATIONS VACANT

RADIO TECHNICIANS

Government Communications Headquarters has vacancies for Radio
Technicians. Applicants should be 19 or over.

Standards required call for a sound knowledge of the principles of elec-
tricity and radio, together with 2 years experience of using and maintaining
radio and electronic test gear.

Duties cover highly skilled telecommunications/electronic work, including
the construction, installation, maintenance and testing of radio and radar
telecommunications equipment and advanced computer and analytic
machinery.

Qualifications: Candidates must hold either the City and Guilds Tele-
communications Part ! (Intermediate) Certificate or equivalent HM Forces
qualifications.

Salary scale from £2,230 at 19 to £2,905 at 25 (highest pay on entry) rising
to £3,385 with opportunity for advancement to higher grades up to £3,780
with a few posts carrying still higher salaries. Pay supplement of £313-20
per annum.

Annual leave allowance is 4 weeks rising to 6 weeks after 27 years service.

Opportunities for service overseas,
Candidates must be UK residents.

Further particulars and application forms available from :
Recruitment Officer, Government Communications Headquarters
Oakley, Priors Road, Cheltenham, Glos. GL52 5AJ
Tel.: Cheltenham (0242) 21491 (Ext. 2270)

WANTED

SERVICE SHEETS

WANTED, NEW VALVES, TRANSISTORS,
top prices, popular types—KENSINGTON
SUPPLIES (B), 367 Kensington Street,
Bradford 8, Yorkshire.

TO LOAN or purchase service manual/circuit for
Hammond Organ Mode! T200. KEN VEASY,
10 Batcman Street, Cambridge.

BOOKS AND PUBLICATIONS

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique instruction manual shows step by
step how to rewind motors, working part or
full time, without previous experience,
Everything you need to know easily ex-
plained, including where to obtain materials,
how to get all the work you need, etc., etc.
A goldmine of information and knowledge.
Only £3°90 plus 26p P. & P. From:
MAGNUMPUBLICATIONS, Dept. PES
Brinksway Trading Estate, Brinksway
Stockport SK3 OBZ

Overseas Distributors wanted.

GATE ALGEBRA

K. D. Turnbull 75p

A concise description of a new system of
Boolean algebra. The new system demon-
strates that only basic reasoning is necessary
for a complete understanding of electronic
gates.

From Booksellers or direct from Stockwell
Pub., Ilfracombe, Devon.

FREE T.V.
CIRCUIT DIAGRAMS

All main British T.V. sets (plus many foreign)
comprehensively covered in our easy-to-follow
T.V. Repair Manuals—4 mono and 3 colour,
Just send model no., if colour (mfrs. chassis type
helps} with £4-50 and receive the manuai cover-
ing your set—plus your set’s circuit diagram on
request free, Set of 7 only £27.

British T.V. Circuit Diagram Manuals—the
main mono (over 37 series) for £9:90 and
virtually every colour for £17-50.
Fulldetailsofthese and other publicationsfrom:

T.V. TECHNIC
76 Church Street, Larkhall, Lanarks, ML9 IHE
Tel. (0698) 883334

S8ERVICE SHEETS, Radio, TV, etc., 50p and
8.A.E. Catalogue 20p and S.A.E. HAMILTON
RADIO, 47 Bohemia Road, St. Leonards,
Sussex.

BELL’S TELEVISION S8ERVICES for service
sheets on radio, TV, etc., 76p plus S.A.E.
Colour TV service manuals on request. S.A.E
with enquiries to B.T.S., 190 Kings Road,
Harrogate, N, Yorkshire. Tel. 0423 55885.

S8ERVICE SHEETS, radio, TV, etc. 10,600
models. Catalogue 24p plus S.A.E. with
orders-enquiries. TELRAY, 154 Brook Street,
Preston, PRR1 7HP.

MISCELLANEOUS

AUDIO TEST OSCILLATOR

VERY LOW DISTORTION (0-002%¢) £21 +,7

Based on a Linsley Hood design it provides
both SINE and SQUARE wave signals over
range |0Hz—100kHz in four steps. Qutput
over | volt fully attenuated. Self powered
with 9V battery. In Kit form £17,

S.A.E. for leaflets. Also awailable T.H.D.
Analyser. MVMT. F.M. Sig. Gen. 0/60V |A.
P.S.U.

TELERADIO ELECTRONICS
325 Fore Street, Edmonton N9 OPE
Tel. 01-807 3719

SUPERB INSTRUMENT CASES by Bazelli,
manufactured from heavy-duty pve faced
steel. Hundreds of people and industrial users
are choosing the cases they require from our
vast range. Competitive prices start at a low
82p, Examples: width, depth. height, 8in.x
5inx 3in, £1.70; 10in X 6in X 3in, £2.42; 10in x
8inx 3in, £3.02; 12inx10inx 3in, £3.96;
8in X 4in X 4in, £1.98; 10in X Gin X 4in, £2.97;

-12in X 8in X 4in, £3-96; 7in X 7in x 5in, £2.91;

8inx 10in X 6in, £3.96; 12in X Sin X 7in, £4:40;
12in X 12in X 7in, £4.84. Plus 85p carriage and
8% VAT. Over 400 models to choose from.
Prompt despatch. Free literature (stamp would
be appreciated): BAZELLI, Dept. No. 23, St.
Wilfrid's, Foundry Lane, Halton, Lancaster
LA2 6LT.

77



MISCELLANEOUS

ENAMELLED COPPER WIRE
1lb

o SWG 40z 20z /ﬁA\
Musical o B B PIRCLAR AARS AR

35-40 2:85 1°04 R i
° I Inclusive of P. & P. and VAT, i EQU' PM ENT L
Miracles ! e SAE FOR FREE CATALOBUE

THE SCIENTIFIC WIRE COMPANY

® P.O. Box 130, London, E4 9BW LARGE SIZE PRESSURE MATS

by Dewtron : 28 in. x 15 in. £1°20
CLEARING LABORATORY, scopes, recorders,

Build your own synthesiser or muslcal effects testmeters, bridges, audio', R.F. generators, Mv:g,N::‘l,&gs.vx-:,f;‘sES

using somc of the huge range of DEWTROK turntables, tapeheads, stabilised P.8.U.s, sweep

modules, Or, build fuaz or waa-waa at budget generators, test equipment, etc. Lower Beed- BELLS - SIRENS . ALARM-UNITS . CABLE

ing 236. BELL COVERS - WINDOW FOIL . VIBRATION
CONTACTS - ULTRASONIC AND INFRA-RED
DETECTORS - (INTERTIA SWITCHES.

suo THE TREASURE TRACER A, D, ELECTRONICS

217 Warbreck Moor, Aintree
\ MK l” Metal Locator Liverpool L OHU. Tel. 051- 525 3440

METER REPAIRS. Ammeters, voltmeters,

prices using special kita.

Bend 20p for Catalogue from:

D.E.W. Lid., 254 Ringwood Road, Ferndown,
Dorset BH22 9AR.

VERO BOXES/CASES, e.g. 65-25207 £2.12

VAT/Postage inclusive. Send S.A.E. for list. N Varicap luning multi-meters, etc., contact: METER RE-
CAVERN ELECTRONICS, 94 Stratford : 2"'-“‘ ».onet satting :""‘ locator kit PAIRS, 21 Mount Road, Benfleet, Essex,
Road, Wolverton, Milton Xeynes, MK12 6LU. o e SS7 1HA.
W 4,000 aiready soid
W@ Prebuiit search coll sssembly
s FYLLICET RS (D \ B Five traneistor cicun H.M. ELECTRONICS
rn about modern electronics with our new . Th hly professionsl finish
s:rlies of Kits on digital Iogi':ltechr:iques. Each [ ] Yo:’::l’y “y'.pd .:::v:-.q iron. ecrew 275a Futwood Road, Broomhlll, Sheffield S10 38D
Kit contains specially selected 1.C.s, Holders, ¥ driver phers snd enips .
Veroboard, L.E.D.s, and Instructions. V- ] Alvlo'ﬂ on BBC-1 and BBC-2 TV G'v? yous pll'cilec;tha!
Available at £4'00 each (including P. & P.} profassional iooking
Kit One—Gates Kit Two—Flip-Flops 'Scnlu l'l.:l'!\o.d addresssd envalope finish. Build it in a BEC.
Kit Three—Shift Registers or les ¥ D letteri
Kit Four—Counters  Kit Five—Displays Compiste It & n;yw':v:?::lgl: ering
S.A.E. for further details to: il £14-75 (Be‘é’[;;”d £19-75 o Ce
AUTOMATED HOMES Post £1 + £1-18 VAT Post £1 + £1-58 VAT
i o ORION cabinet still punched or unp
69 Hish s“‘(‘f“tl'aifgrod"e'rc()or:'l:;‘"y DAL MINIKITS ELECTRONICS. 6g CLEVELAND ROAD Send 15p (refundabie) for leatiets
LONDON E18 2AN (Mail Order Only)

RECHARGEABLE NICAD BATTERIES “AA”

DO-IT-YOURBELF LOUDSPEAKERS for hi-fi (HPT), £1-05; Sub, “C" £1-28; “C” (HP11)
are our speciality. Full range of components B0 T (H e P 5
and accessories including chassis speakers, CABI NET FITTI NGs :ﬁ;&zg'ersn r(e]s{;}:%zifil:z' aﬂ%“&!ayatgﬁg
crose-overs, sound absorbent, grille fabrics, FOR £6-24 £3'-98 Al prices,include VAT Add 100/'
etc., always available. We stock the fabulous Stage Loudspeakers and Amplifier Cabs P &P 8 A.E. for full list, plus if wanted 35;
value Helme speaker kits (complete with full Fretcloths, Coverings, Recess Handles, Strap fO’l’ "Ni(;kél . Cadmiun ’ 1)0‘:‘,91.» bOO,k]et
and easy instructions), also Peerless and Handles, Feet, Castors, Locks and Hinges, SANDWELL PLANT LTD., 1 Denholm Road.
Wharfedale kits. Just about the lowest Corners, Trim, Speaker Bolts, etc., etc. § ot ‘ R oy D
¢ s Send'2 x 8ip Stamps for samples and list. Sutton Coldfield, West Midlands, B73 6PP.
prices anywhere! Send 83p. stamp for bargain Tel. 021-354 9764
list to: AUDIOSCAN, Dept. PE-177, 4 ADAM HALL (P.E. SUPPLIES) : '
Princes Square, Harrogate, North Yorkshire. Unit @, Starline Works, Grainger Road
' Southend-on-Sea, Essex. GLASS FIBRE P.C.B.'s
From your own tape, film or ink master.
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S.W.G. Hb reel 41b reel — § PRACTICAL ELECTRONICS printed circuit
YT £2-95 160 mono casslette recorders to variable speed with boards in glass fibre, drilled and tinned,
20 t0 29 £3°15 £1°80 spare track for syne pulse recording or sterco. June 76 Transmitter 93p, Coder 84p.
30to 34 £3°45 £1-90 Ideal for the PE synchroniser, £12-55 (for July 76 Receiver 90p, Decoder 73p,
3S to 40 £3°65 £2°10 Philips recorders £9-95, state model). P. & P. Interface S6p. August 76 Servodrive 69p,
All the above prices are inclusive of postage and 30p. AMPC, 115 York Street, Cambridge. Servo Amp 54p, Relay Driver 62p.
packing in the U.K. g C706m1plete(s;et of abovgsboa{_ds (5630. .
COPPER SUPPLIES ;{t. one Generator p, Tone Decoder
N p. May-June 76 Digital Frequency Meter,
102 Parrswood Road, Withington, [of (! f4 d +20. Sept. 76
Manchesser 30 PRINTED CIRCUITS e i S for
Telephone 06i-445 8753 information on current boards.
and HARDWARE S Do
NO LICENSE . . . 4 Highditfe Way, Wickford, Essex SSII 8LA
EXAMS NEEDED Readltly z}val:‘ablj supplnz’:‘il of Con-
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;;th':esr::IeT‘lfrE"ls! I;“Elalgll\l/r;l! s:iltl.d g:}: sheet and sections. Printed circuit fibre and drilled varnished (8p_per sq in) or
£8°25 plus 20p P. & P. boards, top quality for individual tinned (10p per sq in). P. & P. 30p. R.F.
‘Brain-freeze’ 'em with a MINI-STROBE or pubhshed designs. DARLISON, 1_“’*‘10“";'__‘9 Drive, Oadby,
kit, pocket-sized ‘lightning flashes’, vari- Leicester. Tel. (0533) 716273.
speed, for disco’s and parties. A mere £3°80 Prom Pt service.
plus 20p P, & P,
E);p;riment I:Mh ‘a psyched;l/ic D:EAI: Send |5P for cata|ogue, P.C.Bs FAST ¢ e e
L. , or pick up faint speech/sounds wit
Enedules. CATS phon 200 P P RAMAR CONSTRUCTOR SERVICES M ART T
LOTS MORFE’!'Senc_i 2?Pdf°rvl:$~ Masons Road, Stratford on Avon Lf,?‘s"‘f?;jf;b{: (*;,L"T’;:gppf"&’f;?{‘d:)' varnish
¢ e T |)' Warwicks. Tel. 4879 S.A.E. for quantity discounts/specials additional
(Mail Order U.K. only). prototype services available—circuit design,
BOFFIN PROJECTS layouts, artwork, assembly, test and eval,
— .4hCuEn"f:|' sﬂoad R : MICRONICS ELECTRONICS ENG. SERVICES
toneleigh, Ewell, Surrey {F.E. 13a Clive Rd., Birkdale, Southport, M/side, PR8 4RZ
NOTICE TO READERS Southport (0704) 64936
Whilst prices of goods shown in classified
advertisements are correct at the time ITT 58708T N1X1 plus data 50p. Sperry Sp-125-
LOW COST 1.C. MOUNTING for any size I()llL of closing for press, readers are advised 89 Q'digeit 7 siglt:isspla(prlcl‘l)s}d{t}}:lgl. 3§T¢15°5’
ackage. 100 Soldercon sockets 65p. 7 and 8 : : ¢ . umbo Bin ('3 *50 e *43in C *50.
Role plastic supports Sp/paig. Quantity rates. to d‘h“!‘l :’,‘I‘_h ‘hf" ‘d':"':e; both e DIL, MM53l4 plus data £3:25. SKT 46p.
S.A.E. details and sample. Trial pack 85p and availability of goods before ordering TIL209 10p. Submin, toggle Sp, change over
(P. & P. 10pjorder). PKG ELECTRONICS, from non-current issues of the magazine. 38p. P. & P. 10p. LB, 43 Westacott, Hayes,
Oak Lodge, Tansley, Derbyshire, DE4 5FE. Middx., UB4 8AH.
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Dimmit
range of light
dimmers and light
contirol systems

Hlustrated is the popular
PMSDI1000 module. A IkW slider
control dimmer, interference sup-
pressed, 60mm slider range size
44 x2x 14in. lIdeal for low cost
stage and disco lighting. Used by
schools, theatres, studios, etc.
Complete with scale plate, fixing
screws and full instructions. £9.97
inc. VAT and postage and packing.

Complete compact light dimmer
systems for stage, club and disco
lighting, etc.

DDé6IM (illustrated). Six kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 x 84 > Sin.
Price £140:94 inc. VAT.

DD61-B.  Six IkW channels, using module
PMSD 1000, lowest cost system. Sizel 64 x 8 x5in. Price £65'34inc. VAT.

DD62M. As DD6IM but with six 2kW channels, size 25> 104 x 6in.
Price £248°40 inc. VAT.

Add £2:50 postage and packing for all systems.
The Dimmit range includes rotary and slider control dimmers and

sound to light converters for home, entertainment and professional
applications. Ratings 1kW, 2kW, 3kW.

All products are guaranteed and are supplied with full instructions
and applications. Full after-sales service. Technical advice given.

For full information on ali medules and lighting control systems send
for our FREE illustrated catalogue and price list. Callers welcome, visitour
showroom for a demonstration of any of the modules or systems. Mon.-Fri.
9.30t0 6.0 p.m. Sat. by arrangemen:.

YOUNG ELECTRONICS LTD.

184 Royal College Street, London NW1 9NN Tel. 01-267 0201

Veroboard, D.1.P. board, pins,
tools, plastic boxes, Veropak
metal case, Veroboxes, D.I.P.
and transistor sockets, etc.
New catalogue available (price
10p+S.AE. 7" x9")

Vero Electronics Ltd. have products to suit your

requirements.

Vero Electronics Limited, Retail Dept.,

Industrial Estate, Chandler’'s Ford, Hants., SO5 3ZR
Telephone: Chandler's Ford 2956 (STD 04215)

PLEASE
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REPLYING
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£17-.95
+ VAT £1-44

Solve your communica-

tion problems with this
4-Station Transistor Intercom system (1 master and
3 Subs), in robust plastic cabinets for desk or wall
mounting Callftalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery. Schools, Hospitals, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P.& P. 90p.

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mains
for instant two-way, loud and clear communication.
On off switch and volume control. Price £31:49
per pait. . & P. 90p.

NEW! AMERICAN TYPE CRADLE

4+ VAT £1-04

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates on/off switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efticiency
in office, shop, workshop. Perfect for *“conference’”
calls: leaves the user’s hands irec to make notes,
consult files. No long waiting, saves time with
long-distance calls. Volume. Direct tape recording
model at £14-95 + VAT £1-20 V. & P. 75p. 10-day
price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PE1)
169 KENSINGTON HIGH STREET, LONDON, W.8

OSMABET LTD We make transformers
amongst other things

LOW VOLTAGE TRANSFORMERS

Prim. 200/240V a.c.. 5V 1A 80p; 6 3V 1 5A £1.65: 3A

£2-10; 6A CT £3-75; 12V 1 5A £2-10: 3A £3-75; 6A CT

£5-25; 18V 1 5A CT £3-45; 24V 1-5A CT £3-75; 3A CT

£5-25; 5A £8; 8A £11-25: 12A £18-50; 40V 3A CT £7-50;

50V BA CT £18-75: 25V 2A + 25V 2A £7; 12V 4A + 12V

4A £7.

LT TRANSFORMERS TAPPED SEC, Prim 200/240V

0-10-12-14-16-18V 2A, £4; 4A, £5-25. 0~12-15-20-24-

30V 2A, £4-50; 4A. £6-75. 0~5-20-30-40-60V 1A, £4-85;

2A. £6-75. 0~40-50-60-80-100-110V 1A, £7.

MIDGET AECTIFIER TRANBFORMERS

For FW rect. 200/240V a.c . 6-0-8V 1:5A or 9-0-9V 1A

£2-25 each, 12-0-12V 1A, or 20 0 20V 0 75A, or 9-0-9V

0-3A. or 12-0-12V 0-25A. or 20-0-20V 0 15A, or 6V

0:5A + 6V 0 5A, or 9V 0 35A + 9V 0-35A, or 12V 0-25A

+12V0-25A,0r20V0 15A + 20V0 15A, all at€£2-85each

LOUDSPEAKERS

24in B(1. 24in 8 or 2501, 3in 3, 8 or 350. 3pn 150,

£1 each, 8 x 5in 3, 8 or 25N, £1-75; Goodmats

B84in twir cone, hi-fi, 4N, £2.50; 7 x 4in, 3-8, 15

or 2501, £1-50.

“INSTANT' BULK TAPE/CASSETTE ERASER

instant erasure any diameter tape spool or cassette,

demagnetises tape heads, 200/240V a c., £3-75.

SVNCMRONO!; GEARED MOTORS 200/240V a.c.

Brand new Smiths, built in gearbox, 6 r.p.h., £1-25

each

PAPEA TUBULAR CONDENSERS

4-TmF, 160V, 30 x 20mm, 20p L‘OO for £10)

SPEAKER MATCHING AUTO TRANSFORMER

12W, 3 to 8 or 15N, up or down, £1-85.

Q.E.C. MANUAL‘.OF POWER AMPLIFIER COVERING
VALVE AMPLIFIERS OF 30W TO 400W 50p.

CABLES — CABLES — CABLES

MICROPHONE TWIN H/DUTY, BRAIDED SCREEN
Profeasional cable for stage, studio, outdoor. PVC
covered, grey, 20p per metre.
MULTI WAY SCREENED, PVC COVERED
38 way £1; 25 way 75p; 14 way S0p; 6 way 25p; 4 way 20p;
2 way 10p; 1 way 8p per metre.
LOW LOSS CO-AXIAL CABLE 75N
UHF, white, 18p per metre: VHF, white, 8p per metre.
BALANCED TWIN FLAT FEEDER 30001
40p per 10 metres
FLEXIBLE PVC MINI3-CORE CABLE, 19/0- 10MM
100 metres £3-50. Ideal for speakers, intercoms, etc
TWIN FIG. 8 CABLE
Polarised, £3/100m.. Screened stereo £1/15m.
ALL TYPES DOMESTIC AND COMMERCIAL CABLES,
ALL SIZES AND COLOURS CONNECTING WIRES,
MULTI SCREENED AND UNSCREENED CABLE
TRADE ENQUIRIES INVITED
Carriage and VAT extra on all orders
S.A.E. ENQUIRIES. LISTS. MAIL ORDER ONLY

46 Kenitworth Road, Edgware, Middx. HA8 8YG
Tel 01-958 9314
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SUPERSOUND 13 HI-FIl MONO
AMPLIFIER A superh solid state audio

amplifier. Brand new

components throughout.
5 Silieon  transistors
plus 2 power out-put
transistorsin push-pull.
Full wave rectitica
tion. Output approx,
& 13 watts r.m.s. into

'} 8 ohms. Frequency
® response 1211z, 30Kz
-3db. Iully integrated
pre-amplifier  stage  with
separate Volume. Bass boost and
Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40V for full output. Hupplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall sjze 3~ high X 67 winle X 71" deep.
AC 200/250V. PRICE £18-75. I'. & P. £1-00.

DE LUXE STEREO AMPLIFIER

N A.C. mains
200-240 v,
Us1ng
heavy duty
fully isola-
ted mains
transform -
er with full
wave recti-
fication
giving ade-
g uate
- stoothing with negligible buni.
Valveline-up:-2 X ECL86 Triode Pentodes. 1 x EZ80
as rectifier. T'wo dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dualvolume controlis used. Balance of the left and
right hand channels ean be adjusted by means of a sepa-
rate ‘Balance’ control fittel at the rear of the chasais.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (B watts mono), into 3 chm
speakers. Full negative feedback in a carefully ealculated
circuit, allowa high volume levelsto be used with negligible
distortiol, Hupplied complete with knohs, chassis gize
117w x 4”d. Overall height including vaives 5”. Ready
built and tested to a high standard. £12-40, P. & P.£1-30.

HARVERSONIC STEREO 44

T A solid state
stereoamplifier
chassis, withan
output of 3-4
watts perchan-
nel into 8 ohm
speakers. Us-
g the latest
high  techno-
logy 1ntegrated circuit amplitiers with built in short term
thermal nverioad protection. Al components including
rectifier soothing capacitor, fuse, tone control, volume
controls, 2 pin din speaker sockets and 5 pmn din tape
rec./play socket are niounted on the printed cireuit
panel, gize approx. 94" x 23" x 1”7 nax. depth, Supplied
brand new and tested, with kuobs, brushed anodised
alumininmn 2 way escutcheon (to allow the amplifier tu he
mounted horizontally or vertically), at only £7-50 plus
80p P. & P. Mains Lransformer with an output of 17V
afc at 500 my,a can be supplied at £1-50 plug 40pP. & P.
if required. Tull connection details supplied,

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. (hving I3 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-10 15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3in. tong X 34in. wide X 3in.
deep. Price £2-90. P. & P. 90p.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v, Hec. 9-0-9 ut 500 mA. £1-50. . & P. 60p.
Pri,200/240v. Bec. 12-0-12at T amp. £1-85. P. & I 60p.
Pri. 200/240v.8ec. 10-0-10at 2 atmip. £2-35. P. & P. 90p.
Pri. 200/240v. Sec. 23 1.5 amp, 6v at -6amp, 8v. at
S0 mA. £2:00 + 65p I'. & I

ALL PURPOSE POWER SUPPLY URNIT 200/240v. A.C.
input. Tour switched fully smoothed D.C. outputs giving
6v. and Tdv.and 9v. and 12v.at 1 amp on load.

Fitted insulated output terininals and pilotlamp indicator.
Hammer tinish metal case overall gize 6” X 31 x 23",

tested """ Price £5-75. P. & P.85p.

tested

STEREO-DECODER SIZE 2" 3" 1”
Ready built. Pre-aligned and tested.
Bens. 20-560m\V  for 9-15V neg.

earth operation. Can be fitted t E

almost any FM VHF radio or tuner
Stereo beacon light can he fitted if ik
required. Full details and n- & =
structions (inciusive of hints and tips)

aupplied. £5'62 plus 20p T & . | p@ f=—J
Stereo beacon light if required 40p e
extra. =

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier emploving heavy
duty double wound rmains transiormer. 3. BLR4,
and rectifier. Separate Bass, Treble and Volute controls.
Complete with output transformer maiched for 3 ohm
speaker. Size 7in wile X Jin deep X 6in high. Ready
built and tested. PRICI £6-20. P. & 1" H0p

ALSO AVAILABLI: mounted on board with output
transformer and speaker. PRICH £7-30. . & P. £1-00.

°

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

10 4+ 10 amplifier
stereo amplitier.
latest circuitry

Desigued and styled to match our
but will suit any other standard
The design incorporates the very
techniques with high-grain, low noise 1I' stages.
Automatic frequency controt to "lock on’' station and
prevent drift. 1C stereo <decoder for maximum stereo
separation. L.Ii.1). for sterec beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 124in wide
X 8in «deep by 23in high. Supplied ready built, fully
teated and fully guaranteed. AC mains 200/240V (not
available in Kit form).

Special Offer £22-50 - £1-40 P. & P,
SPECIAL OFFERS

Mullard LP1159 R¥-II" Double Tuned Amplifier Module
for nominal 470kHz. x1”

Nize approx. 2§ x 14" x1
76V 4 earth. Brand new pre-aligned. Fullspecification

and connection detaila supplied. £2-25 + I'. & P. 12p
Pye VHIY/FM Tuner Iead ) R
covering R8-108M/Hz

10-7M/Hz IT output 7-8V + - )

earth. Supplied pre-aligned.

with full circuit dijagram. = L} .
Connection details supplied
Beautifully made with vre-
cision-geared FM Gang and
323 P + 323 Pi AM Tuning
Gang only £3-15+ P. & I’. 35p.

PRECISION MADE

Push Button 8witch bank. 8 Buttons giving 16 8/ C/O
interlocked switches plus 1 Cancel Button Plus 3 d/p ¢/fo.
Overall size 5" x 2)” x 1°. Supplied complete with
chrome tinished awitch buttons 2 for £1.50 + 20p, P. & P

HI-FI LOUDSPEAKER SYSTEM Mkl

Beautifully made simulated teak finish enclosure now
with most attractive slatted front. Size 164" high x
103" wide x 9” deep (approx.). Fitted with E.M.1.
Ceranic Magnet 137 X 8“ bass unit, I.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohin or 16 ohm tmpedance (state which).

OURPRICE£|2-00each. Carr.£1-90

Cabinet Available Separately £7-25. Carr. £1.40.
Also available in 8 ohins with EMI 13" x 8 hasse
speaker with parasitic tweeter £10-25. Carr. £1.90

LOUDSPEAEKER BARGAINS
5in.30ohm £1-45,P. & P.33p. 7 X 4in.30hni1 £1-89, . & I
48p. 10 X 6in. 3 or 15 ohm £2.50, P. & P’ 75p. K.3.1
8 X bin. 3 ohm with high flux magnet £2-08, P. & I’ 50p.
E.M.I.tweeter. Approx.31”. Available 3or8 or 150hms,
£2.00 + 25p, P. & P

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-50 vd. length. P. & P. 50p
per yd. (min. 1 yd.). B.A.L. for samples.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 111" x 144" X 1%~ deep. Weight 190z, Power
bandling 20W r.m.a. (40W peak). Impedance 8 ohm only.
Response 40Hz-20k{z. Can be mounted on ceilings. walls,
etc. and used with or without baflle. Send 8.A.E. for
details. Only £8-40 each. P. & P.75p for one, 90p for
two.

Now also available 87-8 ohm. 10 wattar.in.s. 20 natt peak
40 Hz-20,000 Hz. Overall depth 1”. Ideal for Hi-Fi or fo
use1n cars. £5°10 + I'. & P (one 35p. two 63p).

HARVERSONIC SUPER SOUND
10 10 STEREO AMPLIFIER KIT

A really lirst-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting 1n even lower noise
level with improved sensitivity. Integrated pre-atup with
Bass, Treble and two Volurne Controls. Buitable for use
with Ceramic or Crystal cartridges. Very sunple to
modify to suit magnetic cartridge—instructions included.
Outputstaweforany speakersfrom8to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit boaid with
component tdentification clearly marked, smart hrushed
anodised alumininm front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. Siniple step
by step instructicns enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.os. per channel into 5 olins, ITre-
quency response — 3dB 12-30,000 Hz Sensitivity : better
than 80mV into IM Q. IFull power bandwidth: 4-3dB3
12-15,000 liz. Bass, boost approx. to - 12d1i. Tieble
cut approx. to 16dB. Negative feedback 18d13 over
main amp. Power requirements 35v. at 1-0 amp.
Overall 8ize 12"w X 87d. x 23"h.
Fully detailed 7 page construction manual and parts
list free with lut or send 25p pluslarge 8.A.F
AMPLIFIER KIT £18-50
{Magnetic input components 33p extra)
POWER PACK KI'T .. £4-85 1. & I’ 85p
CABINET £4-85 I & P. 85p
Speciatl offer—only £22°50 if alt 3 units ordered at
one time plus £1°00 P. & P.

Full after sales service
Alsoavailable ready built and tested £29-25. 1. & . £1-00.

3-VALVE AUDIO

AMPLIFIER HA34 MK II.
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassig, size 74w, X 47d, X
41”h. Incorporates [CC83.
EL84, 1780 valves. lieavy
duty. double wound mains
transformerand outputtrans-
former matched for 2 ohm
spealer. Separate voluine controland now witliitnproved
wide range tone controls giviug bass and trebie lift and
cut. Negative feedback hin ©utput 13 watts. Iront
panel can be detached and leads extended for remote
mounting of controls, Complete with knobs, valves, etc.,
wired and tested for only £7-80. . & i". £1°00.

HSL “FOUR™ AMPLIFIER KIT. Similat 1n appearance
to HA34 abose but employs entirely lifferent and
advanced circuitry. Complete set of parts, ete. £7-00.
P& P £1:00
10/14 WATT HI-FI
AMPLIFIER  KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from
L L848 in push-pull
HSuper reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to foliow each other
Fully shrouded s-ction wound output transformer to
mateh 3-15 02 speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, LCC83.
EF86 and EZ80 rectitier. Snnvle instruction hooklet
23p X SAF (Free with parte). All parts sold veparately.
ONLY 211-25. P. & P. £1-35. Also available ready built
and tested £15-20. ® & P. £} 35,

P& P.66p

SPECIAL LINES OFFERED SUBJECT TO
STOCK AVAILABILITY

Hi-Fidelity steren cassette tape deck transport mechan-
isms as used in Hi-Fi Music Centres. Electronically speed

controlled 1notor, belt-driven tflywhe capstan, three
digit re-acttable counter. Record/Play pre-amps. Bias
oscillator.  Record/Play and erase healds, ote. Power

supply required 12V D.C. Cirewrt diagrams, ete. supplied.
Thesc units are hrand new, but nn-tested and are only
offered {o the more advanced constiuctor enthusiast,

PRICE £186" + £l 23 P& P
WE REGRET THAT WE AR
INTO CORRESPONDENCE ON

NABLILTO ENTER
THESE UNITS

OUR PRICES INCLUDE VAT AT
CURRENT RATES

SPECIAL OFFER

Latest model Garrard 6300 Auto/Manual changer de luxe
with cueing lever. bis mpensator. counter-halanced
Iow resonansce arn: and titted with Acos 104 diarnomnd eera-
miestereo cartridge, PRICIKE ONLY £14'504¢1- 00 P. & P
Limited number of the latest BSE €141 R1 Auto/Manual
changer de-luxe. Lightweight tubular arm cneing lever.
hins compensator. PRICE £12:60 + £1 10 P. & P,

Alzo similar but without cucing lever or bias compensator
ONLY £11°00 + £1.40 P & |

New bnt very slightly markhed "GLENBURN' BsR
automatic record changer decks titted with cucing lever,
lightweight arm and ceramic Hi-Fi stereo/compatible
cartridge  Can be used for automatic or manual play.
PRICE £9°56 + €120 P. & P

Open 9.30-5.30 Monday to
Friday, 9.30-5 Saturday
Closed Wednesday.
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The new Maplin Catalogue
is no ordinary catalogue...

Catalogue includes a very wide range of

components: hundreds of different capacitors;
resistors; transistors; 1.C’s; diodes; wires and
cables; discotheque equipment; organ components;
musical effects units; microphones; turntables;
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cartridges; styli; test equipment; boxes and
instrument cases; knobs, plugs and sockets;

audio leads: switches; loudspeakers; books; tools -
ANO MANY MANY MORE.
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guaranteed prices — our latest special offers (they save you
pounds) — details of new projects and new lines. Send 30p
for the next six issues (Sp discount voucher with each copy).
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- Owing
delay in completion of larger

i —
\—————_— warehouse, catalogue will be ELECTQDNIC SUPPLIES
delayed by up to four weeks — so there's still
time to order before publication and get your pack of ten po BOX 3» RAYLEIGH; ESSEX SSB BLR
super special affer coupans, giving big discounts on ten different Shop: 284. London Road, Westcliff-on-Sea, Essex

papular items. YOU COULD SAVE POUNDS! - SODON'T DELAY -
FILL IN AND POST COUPON NOW! {Closed on Monday) Telephone: Southend (0702) 44101




