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~ Soldering blind _
just burns up profit.

G iven that some metallic substances
are more easily soldered than others,
and that there aresignificant differences
bothin the speed with which they can
be soldered and in the strength of
adhesion of the solder to their surfaces,
itis clearly necessary to makeabsolutely
surethat the procedure used to solder
components is correct. Testing for
solderability greatly reduces the risk of
failed joints and that can mean
appreciable savings on rejects.

Multicore, the world’s leading
authority on soldering, has developed
a simple-to-use piece of equipment
designed to assess solderability. It is
called a MUST —Multicore Universal
Solderability Tester —and it really is
amust if you want to avoid the costly
problems of inefficient soldering.

The built-in microprocessor takes
the complex force/time curveand
reduces it to just two values, making the
application of the sophisticated test
method to quality control particularly
simple.

MUST

can be used
to evaluatethe
solderability of any
plain or plated metal
insheet, strip or wire
form. Itis, however, ideal

for use with electronic component
terminations, metal clad laminate,

———— e et

printed circuit boards and plated-
through holes.

It can be used for the Edge Dip Test
that appearsin IPC-S-801, EIA RS-178
and EIA RS-319 Method 2 for

evaluating quality of wetting, and
for the Globule Test as described in
many national and international
standards including IEC 68-2-20,
BS 2011: 2T and DIN
40046 to measure
wetting speed.
This speed,
together withthe
wettingforce,
may also be
measured by
the quick and
easy addition of
a wetting balance.
The Multicore Universal
Solderability Tester could make a big
difference to your soldering operations —
and to your profits. For the eye-opening
facts use the reader reply service, cut -
the coupon or contact Multicore direct.

i.

WW—004 FOR FURTHER DETAILS

~

The biggest name in solder worldwide
oo ¢ ___E )

I Please send me full details on the MUST (]
Please telephone me ]

Name — <=

.Company -

Address ——

Telephone =
I Telex —— -
I R
Sales Department, Multicore Solders Limited, Maylands Avenue, Hemel Hempstead,
Hertfordshire HP2 7EP. Telephone (0442) 3636. Telex 82363.

I Positioft ————————————— |
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Front cover shows (inset) de-

tails of the opto-electronic
contact breaker described in
this issue on the background
of a Marconi Space and De-

. fence Systems hybrid

microelectronic circuit.

IN OUR NEXT ISSUE

Digital capacitance meter
uses the timed charge-injec-
tion method of mea-
surement, with an input pro-
tection circuit, optimized to

‘reduce errors.

Wien oscillator is a new de-

- signby Linsley Hood, using a

different connexion of the
standard Wien bridge to
give a total harmonic distor-
tion of 0.001%.

Active television deflector
receives tv signal, amplifies

- and re-transmits it to

viewers in no-signal re-
ception areas.
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Electronic Brokers-Europe’s Prem ier Test Equipment Company offer

UPERLATIVE USED EQUIPMENT
CALIBRATED TO ORIGINAL SPECS

.o--....April 1981..... Latest Test Equipment......

: nty; For VDUs and
Tel letypes we offera90
days warranty, and
computers are oﬂe:md
with on site acceptenuz
and diagnostic tests
(which may gt fythem
- forindepend
go ng mwrtenanca}

kf‘!OW the equment s
in ‘tOQ notch’ condition.
itis refurbished in our
own service laboratom
and checked to meet mg
original manufacturer's
sales spec:ﬁcet‘mns, Ar;d
it's serviced by our own
- highly qua Ifse:d 4
- technicians. ‘

A copy of our Tfadmg
Conditions is available
on request.

...... April 1981... ... Latest Test Equrpment.....

' ANALOGUE VOLTMETERS

AND MULTIMET ERS
Boonton. g

93A True RMS Voltmeter Bandwtdth 10Hz-
20MHz. 1mV-300 FSD . A

" accuracy....;
895A DC leferennaIVoItmerer o1 00V Nult

Hewlett Packard.
400E AC Millivoltmeter. 10Hz-10!
300V DC o/p prapgrtionat to ifp.
7563A DC Log Valtmeter / Amplifiér; Single ilp
range 360uV- IOO\( O/P(H IV@ lOmV/dB

TF2604 Electronic Voltmeter. AC .
20Hz-1. SG'I'IZ 300mVv-1Kv. DC lOrﬁVe]KV

Philips. -
PM2454B AC Mvaolrmerer lOHz-IZMHz
Imv-300v 95.00

el Logic Analyser Displays
Timing. Map, octal. Clockrate upto -
S0MHz. Sup f ith display forrna!terand a
Hameg HM3) 2-8 6scilosc £

e ®

D¥7l LF Wave Analyser
20HzZ-50KHz: 30uV-300V ..
General Radio..
1911A Sound and Vibration Analysér. CNV
Graphic leve remrder 4.5Hz-25KHz. 13 or
/10 octave .
8407A/8412A Network. Analyse CNV 5
*~ 8600A/8601A sweeper 0¥ IOMHz

Hewlett Packard
141T-8552B-8554B Spectrum Analyser.
10OKHz-1250MHz. + 10to —122dBm.
Variable percrstence display............. .=.54oo.qo
Marconl.

TF2330 Wave Analyser -20Hz- ZOKHz 30uV—
300/ W
Tektronix. -

1L5 Spectrum Analyser, 10Hz-1MHz . £750 00
491 Spectrum Analyser. 10MHz-2GHz direct.
Up to 40GHz with optronal mixers...£4150.00

© Wayne Kerr.

RAZ200 Frequency Response Analyser.
Frequency range 20Hz-30KHz or 200Hz-

200KHz. 11 in. crtdisplay ................... £850.00
BRIDGES & COMPONENT
TESTERS

AVO/BPL.

CB154/4 Electrolytic-Capacitance Tester.
O.1uF-1F. Accuracy 1% t0 2% .......... £515.00
Boonton,

63H Inductance Bndge O-110mH. Bndge
frequency 5-500kH. 1250.00
280AP VHF Q MEIer Q 20to 25.000.

2L O-GITIOfV 1 7 e
General Radio.

1607 A Transfer Function and Immitance
Bridge. 25-1500MHz. Directreading...£750.00
Marconl.

TF1245-TF1246-TF1 247 ‘Q’ Meter and
Oscillators. Q 5 to 500. 4OKHZ'300MHZ9

395.00 -

* 1uV resolution. 30 day warranty

TF13I3/2MI025% LCR Bridge. O.1uH-110H,
0.1pF-100uF. 3mQ-110M. I and 10KHz

-£325.00
Rohde & Schwarz.
KRT [BN5100} Capacitance Meter. 1 IOOuF
2.2- 85KHz..,A..AP, .......................... pF 5.00

LRT (BNbIOO) Inductance Meter. ! I H.
2.2-285K = OO‘; 00
Wayne Kerr

B221 0.1% LCR Bridge. OOOOZpF Il.1uF,
92-500GR, 0.9mH = 5MH, 2pu-111my

B6410.1% LCR Bridge. 0.002pF. 50, OOOuF
445.00

_ 200nH-5MH, 2mQ-50.000M%, 20pu-500u

A60 Testmatic Dynamic Circuit Tester.
Automatically checks upto 60 functlons rn IO
seconds on PCB*

» CALIBRATION EQUIPMENT

Advance.
OFSZB Off Air Frequency Standard. O/P 1 and
10M ...£95.00
Bradley

1258 AC Catibrator. G-511Vin 0.1V steps @

50-60-400Hz.............ooocvviie o, 5.00
Fluke.

332A DC Voltage Catibrator. O to
P111.1110V.0.1ppm resolution. 0003%
calibration accuracy ........................ 495.00

760 Meter Calibrator. DC/AC Volts and current

e £2150.00

Hewlett Packard.

741B DC Voltage Source and AC/DC

Differential Voltmeter......................... £695.00

Tektronix.

191 ConstantAmphtude Generator 350KHz-
......................................... £350.00

=DVM s AND DMM's

Datron.

1051 5%z Digit DMM. AC/DC Volts.

Resistance. True RMS. 0.1uV resolution

.......................................................... £750.00

Fluke.

8800A 5" Digit DMM. AC/DC voits,

resistance. 1uV resolution .................. £450.00

Hewlett Packard.

34702A & 34740A 4V digit DMM. AC/DC

volts, resistance. ...£225.00

3490A 5%z Digit

resistance. tuV resolutlon 30day warranty
....................... 375.00

Philips. -

PM2513A 3V2 Digit DMM. AC/DC volis and
current, resistance . .
PM2514 3% Digit Autoranging DM

- volts and current, resistance ..

PM2517E 4 Digit Auto ranging [

" volts and cufrent, resistance ..

PM2527 4Y; Digit DMM. AC/DC volts current
and resistance. J0uV resolution. True RMS
...£400.00

A243 5%z Digit DMM. AC/DC voits, resistance.
7055 Mrcroprocessor
DMM. Scale length
200,000. AC/DC volts,
resistance 1uV
resolution ......£850.00
7055 pius processor control and RS232
interface .. ..£1150.00
7065 Mlcroprocessor DMM. Scale length
1.400.000. AC/DC volts, resistance....£950.00
7065 plus processor control and RS232
interface ., ...£1250.00
Weston. y
44403%; Digit DMM. AC/DC volts, DC
CUMENT IesiStance..............cc..o.ccoeov.....

FREQUENCY COUNTERS

Advance.

S00MHz. 9 digits.

TC15&P| Frequency Counter. DC—
37

Fluke.
1900A-0] Frequency Counter. SHz-80MHz. 6-
digits. Mains / battery operation.......... £195.00

1911A01 Frequency Counter. SHz-250MHz.
7 digits. Mains / battery operation....... £325.00
1912A Frequency Counter. SHz-520MHz. 7
dl L e £340.00
25A Frequency Counter. 5Hz-l 25MHz, 9
d|g|ts EMI proof CASE oot e Eazs 00
Philips.
PM6604 Timer Counter DC— 50MHz. 6
1

£150.00
g . s AT e 450.00-
" PM6615 9 digit |GHz
ﬂ 10mV sensitivity.
Period, ratio and -
PM6664 Fully Auto Frequency Count
520MHz, 8digits.................. cy ...........
Avo.
8 MK 5 Multimeter 20KQ/valt..

gl\%be Frequency Counter. IOHz-SZéJN;Hz 9
Frequency Counter.
———" totalizing.
MULTIMETERS
Full lead kit

SUper 50 Selectest. 20KQNOL. . ... £27.00
OSCILLOSCOPES g

Cossor, -
4100 Duat Trace Portabie Oscilloscope.
DC — 75MHz Full defayed sweep. 30 da -
WENERZY o e om et o ..--£450.00
Hewiett Packard.
1707A Dual Trace Portable Oscilloscope.”
DC — 75MHz Full delayed sweep 30 da
W aTANTy. . i £450.00 |
. 1707B Dual Trace
Portable Oscilloscope.
DC — 75MHz. 10mV-

!

r
|

S5V/div. Full delayed
and intensified sweep.
Trigger hold off
e £725.00°
Philips.
PM3212 Dual Trade Portable Oscnl!oscope DC
— 25MHzZz. 2mV-10V/div ..o ... £575.00
SE Labs.
. SM121 6 Channel Monitor. 12 crt. internal
. . e £395.

Tektronix.

432 Dual Trace

Portabie Oscilloscope.
DC — 25MHz. Imv
sensitivity. 20nS-5S.

AULO setting mains

input 100-250V
...................... £510.00

| —

464 Dual Trace Portable Storage Oscilloscope.,

DC — 100MHz. 5mV-5V/div. Full delayed
sweep. Max writing speed 110 diviuS
e LT e £2250.00
465 Dual Trace Portable Oscilloscope. DC —
100MHz, 5mV-5V/div. Full delayed sweep
£1195.00
Portable Storage Oscilloscope. .
Spec as per 464 but max writing speed
3000diviuS. £2875.00
521 A PAL Vectorscope. Measures Luminance
Amplitude, Chrominance Phase, Chrominance
Amplitude, Differential Phase and Gain. As

new condition ..................... ... .. £2650.00
7704A Main Frame C/W 7A26. 7880, 7885
Dual Trace DC — 200MHz .............. £3550.00
Telequipment.

D75 Dual Trace Portable Oscilloscope: DC -
S50MHz. Full delayed sweep ............... £715.00
VU-Data,

PS$940 Dual Trace Portable Battery Operated
Oscilloscope. DC - 20MHz 10mV-20V/div.
Weight 9.51bs.. .£395.00

OSCILLO.SCOPE PROBES
EB90 X1 Probe. 1.2 tr length DC -~ ZOMHI)(I

EB91 X10Praobe. 1-2 mtrlength DC —
100MHz.

..................................... 11
EB95 X1, X10Probe. 1.2 mtr length DC —
10MHz or DC — 100MHz......... ... £15.00
' POWER SUPPLIES
Advance.

PMA47 0-15V preset @ 3A ..
PMAS50 0-15V preset @ 5A..
MG5-60 5V @ 60A switching.
MG5-20 5V @ 20A switching.
MG5-105V @ 40A switching.
MG24-12 24V @ 12A switching.

RECORDERS

Bryans Southern.
40000 12 Channel UV Recorder Plus 2 off

40501 Galvo Amps. 6" paper ............. £950.00

Hewlett Packard.

2FA XYY A3 Plotter. 2 Pens on Y axis. Irfternal
X sweep. Electric papergrip ............... £725.00

S.E.Labs.

3006/1212 Chaﬂnel UV Recorder. Grid and
timing lines. 6" pa £550.
6012 50 Channel UV Recorder. Serv paper
drive upto 5 metrs/sec 12" paper ....£1100.00

Watenabe. 1

MC641 6 Channei Chart Recorder. ImV~ "
100V. 250mm scanwidth ............... 495.00
MC61 1-S4L. 4'Channel Chart Recorder

1 OOuV -2V. 40080(} 1600mm/Hour/Minute

.............. 95.00
Yok
3047 Channel Chart Recorder. 0.5mV- lOOV
2emihr-60emimin ... £435.00
SIGNAL SOURCES
Avo.
HF135 AM Si nal Generator. 100KHz-
240MHz. 1uV-100mV into 7582. AM 0-30% @
1KH £190.

0-100mV in 20dB sreps plus fine control, O/P
Z=758 ...£410.00
Hewlett Packard.

203A Variable Phase Oscilator. 0.005Hz-
60KHz. 0-360° £450.
4204A Decade LF Osciltator. 10Hz-1MHz.
ImV-10V into.600% .. .£695.00

95 £850.00
612A AM/PM UHF Generator. 450-1 230MHz.
BRGNSV e £775.
616B UHF Signal Generator. 1.8t0 4 2GHz. Int
U673 (YO8 e A e e e RS £1000.
651B Test Oscrllator 10Hz-10MHz.
0.AMV-3.16V .........co ot . ES1 5,00
B8600A + 8601 A RV SweepeH- Markers. . °
100KHz-110M £1500.00°
8690B RF Sweeper Main Frame CIW the
following RF Modules: 86988 400Kk z-

1 IOMHz 86998 O 1-4GHz. 8694A 8- IZ 4GHz

....................................................... 2500.00
Marconl

TF144H/4 AM Sighal Generator. 10kHz- .~ °
TIMHZ 2UV-2V s £750.00

TF144H/4S AM Signal Generator. 10KHz-
72MHz. 2uV-2V | .£550.00

F
Signal Generator, 0.2
t0 220MHz. 1uV- .
200mV into 50(_1 or
759

.£675.00
TF995B/5 AMIFM S«gnal Generator. 200KHz-
220MHz. 1uV-200mV. Narrow deriation for
maobiles. .£695.00
TF1370A Wide Range RC Oscillator. 10Hz-
10MHz. Sine wave, square wave upto 100KHz
s £275.00

" 17MHz. —10010 + 10dB

TF20028 AM/EM Signal Generator. 10KHz-
88MHz. 0. 1uV-1V. 20Hz-20KkHz Mod
rrequency

TFZOOSR 2 Tone Signat Source. 20Hz -20KHz.
0-111dBin 0.1dB steps .. £295.00
TF2100 AF Oscitlator. 21

QHSLOTTION ..o oo voeorn 150,00

Philips. .
PM5 108 Function Generator. 1 Hz-IMHz
Sine, square and triangle. Triangle or

£250.00
PM5127 Function Generator. 0. 1HZ-1MHz.
Sine, square and triangte ... ...£395.00
PMS5167 Function Generator. 1MHz-1 OMHz.
Sine, square, % pulse. ramp and triangl:

PM6456 Stereo Generator. Separate L and R
Signals. Carrier frequency 100MHz + 1%. RF
OfRBMV/DkpKEer. T WA, £2 50 00

Radlometer.

SMGIC Stereo Generator. Separate L and R

Si nals. Carrier frequency 100MHz. RF O/P
V-100mV into 758..........cooovaee £375.00

Schlumberger ° 9

4000C Fre’auency Syntheslzer 300Hz-

520MHz. Max O/P 1V into 50§2. 0-139.9dB

attenuator ..

Tektronlx.

2101 Puise Generator. 2. 5Hz ZSMHz + and
£375.00

. Telonlk.
2003 RF Sweeper System. 1-300MHz. 5 and
TOMHZ MArkers..........cccooeccceccinan £950.00

SOUND LEVEL METERS
Bruel and Kjaer.

2203 Sound Lavel Meter. C/W/ 4145 1"
. Microphone. A, B, C, weighting....

General Radlo.
1933 Sound Level Meter C/W 1935 Cassette
Data Recorder. 10-130dB. ABC weighting
Qctave band fifters at 10 centre frequencies
from31.5HZ 0 16KHZ........ooooioenn £750.00
1981 Sound Level Meter. 70-120dB. Digital
and analogue reading. Peak hold. A werghnn.%
£300

B ol e AR B it

.-.£395.00

1983 Sound Level 4 LA .
W G D G £195.00
TRANSMISSION
MEASURING EQUIPMENT
Marconi.

OA2805A PCM Re: enerator Test Set.
Comprised of TF2801/2, TF2802/2 and
TF2823. For use on systems at 1.536 and
2.048Mbits £2700.00
TF2807 A PCM Multiplex Test omprises
-Noise / Sinewave source and level meter

£1 500 00

...... \s 25.00

Slemens.
~ D2040 Selective Level
Analyser and
Voltmeter. 10Hz-
60KHz. —110dB to
+50dB. 3uV-300V Lin
and log indication. 5
* digit frequency readout
.................... 00.00
D2072+ W2072 Level Meter and Oscillator.
50KHz-100MHz. —1 10dB-0dB. Receive
_bandwidth 3.1 and TOKHZ............... £2200.00
W 2006 + D2006 Carrier Levei Test Set. 10KHz-
£1650.00

W 2007 + D2007 Carrier Level Test Set.
6KHz-18.6MHz. —120to + 20dB ....£1800.00
Wande! and Golterman.

PF-1 Digital Error Rate Measuring Set.
Consisting of PFM-1 Digital Error Rate Meter
and PFG-1 Pettern Generator ..........£2490.00

00,00

.£1250.00 .

i
d TF79ID Deviation Meter 4 1024MHz

U P SVOIOIES . oty b e
- TM515 Main Frame CAw SC502. 15MHz

PSO-5 and PMO-5 Level Measuring Set.
10KHz-36MHz. —110to +20dB. (/W AZD-1
Scale expander.............ouine £2050.00
SPM-6 and PS-6 Level Measuring Set.

battery operation ... ...£2150.00

6KHz-18.6MHz. —110dB t0 +20dB. MainsL~—

Andimat (PSM-4 2MHz Automatic PCM

Testing System} composed of the following

PCM-T PCM Test Set, PDA-64 PCM Signalling

Analyser, PMD-1 Digital Level and Noise

Measuring System, PDG-1 Digital Signal

Generator, PDA-1 PCM Digital Signa!

Analyser, PSM-4 Level Measuring Set, MU-4

Scanner. R1- lcomputernnrerface -.£6500.00
MISCELLANEOUS

Avantek. -
UAIOI RF ModularArnplmer 5- SOOMHz
10.5dB gain 39.
UA 103 RF Modular Amplifier. 10-500MHz,
10dB GAIN ..o o £39.00
UA301 RF Modular Amplifier. !—400MH§ 7dB

9.00
aaA305 RF Modular Amphfler 2-500MHz, I3dB
garn .................................. o W £39.00

ey 163 Valve Tester.............. ... £425.00
Data Laboratories.

DL905 Transient Recorder with Pre-Trigger
facility. Ideal for viewing single shot volt;gg
UANSIENLS . oovoeoee e £990.
Dymar.

1581 RF Power Meter. DC — 500MHz.

SO OV ey o R et sy i £350.00
Ferrograph.

RTS2 Recorder Test Set Measures Wow &
Fiutter, Distortion, Gain............c.c........ £345.00
RTS2 + ATU2 Recorder Test Set.

C/IW Auxiliary Test unit.

Supert Condition ..........coocevcieennns £650.00

" Hewlett Packard.

335E Programmable Attenuator. 0-12d8. DC
— 10GHz, 508 .£75.00
432A Power Meter with 478A stor
Head. 1 OMHz-10GHz. IOOuW-IOmW e

" 4329A Insulation Resistance Meter. Range

SO0KS 10 2 x 102 500.00
8745A S Parameter Test Set. Fitted with
11604A Universal Arms 0.1-2GHz .. £2750.00

Marcon|

TF893A AF Power Meter. lmW~IOW£|BS 00
TF2300 AM/FM Modulation Meter.

0.5-1200MHz
TF2337 Automatic Distortion Meter.

+ Frequncy range 400Hz and 1KHz 0-30% in 4

ranges SEE t -, e £245.00

Rohde and Schwarz.
MSC Stereo Coder. 30Hz-15KHz.......... F.SO0.00

Radlometer.
BKF 10 Automatic Distortion Analyser 20Hz- -
20KHz. 0.02%-10% £1100.00

Rita.

EVV 300 Microprocessor Development Kit.
Based on Motorola 6800 TTY interface
£235.00

Tektronlx.

TM5 15 Main Frame CAW FG504. 0.001Hz-
40MHz Function Generator and 2 off PSS03A
£1250.00

oscilloscope, FG503 1. MHz-3MHz Function
Generator, DM502 32 digit DMM, DC503
TOOMHZ COUNLEr........cooooveiinin £1495.00

WW-200 for further
,,[,. detalls

y/
‘U’I

A\

Hours of HBusiness: 9a.m Sp.m Mon-Fri
Closed lunch | 2p.m.

ADD 15%V AT TO ALL PRICES

Carriage and Packing charge extraon Ali
items unless otherwise stated
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Electronic Brokers-Europe’s Prem ierUsed Computer Company offer

SUPERLATIVE U SED COMPUTE
EQUIPMENT-AS NEW CONDITION

crveeeeenneen APHT 1981 ... Latest Computer Equipment ........... | April1981........ Latest Computer Equipment

|| PAPER TAPE PUNCHES ' VDUs

PDP11 SYSTEMS }?ISFC’:I 1/34A System complete with ! PDP11 OPTIONS PRINTERS . e | Digltronics. Hazeltine, - © H1000 The low, low priced
. 256KB MOS memory DL1 1W/ DEC. Centronics 101. Heavy Duty Matrix printer with 64 P120 paper tape punch. Solenoid-actuated unit capabie of punchmg teletypewriter 'COFT;PEF'DIE video
Asynchronous Interface / Line ~ AAIIDVTO0I Controller with 4-slot System Unit . ... .. £125.00 ASCIl upper case character set. 165 5to 8 channel tapes atépeeds upto 35 cps. display terminal, offering your
Clock. KY 11-L8 Programmers DD11A4-slot SystemUnit. .................. ...£125.00 | cps operation. 32 print positions Pulse amnlitude 27 VDC. Compact table-topwunit.. ...£95.00 g!gouce of transmission speeds up to
Panel. VT 100 Terminal, 2 x RLO1 DD1 1B 4-slot System Unit . .. ... £150.00 (- with adjustabie tractor feed. Faclt 4070. 00 baud as we'LI askpant);z >
5-meg Disk Drives, D21 1A 8-Line DD 1-DK 9-siot backplane . . ... £465.00 Parallel input. ONLY. .......£495.00 The top quality purch that has generation and c e/g e}, Lebd
multiplexer, FP11A Floating Point, DL11 Serial Interface 3 ...£250,00 become an industry standard. d'SP"fay Wi ;asef SCIL RS232
H960 Cabinet ......£17,500.00  DLIIWA/BSerial Interface/Line Clock. .- £395.00 C BRAND NEW — LOW COST Asynchronous 75¢ps operation. miertceAchoicsolbaudiates
. i DR11C General Purpose Interface . . . .. oy ... £250.00 GP80 Graphlcs. MATRIX PRINTER IDEAL FOR Adjustable for punching 5, 6, 7 of, SUPERVAUUE .- £199.00
ARt f,{'éﬁf,g‘&"g’ff,ﬁ%‘;"“” R 1 TR Paplglieeriace ™ .. £225.00 . MICROPROCESSOR USERS SUCH 8level tape. Self-contained desk- H2000 Superb spec. including full
: U . Z11 ine ETAMUX . ... .. £1395.00 it orating supply and AT v
N S MRl A loating Raint 2 - £1750.00 N EDUCATIONALISTS OR ANY toke-up spo0l. chad bt A TIL: Tacity. 37 .74 Gy, upper €ase
J f 3 nterface. ...... ... £150. ¥ T i “swil
16-ine multiplexer, Data system KW!1 IL Real Time Clock .. .. ; " §150.00 P H&fﬁ@@ﬁf&ﬁ? ASei - P o e A RS 2 Qe ace T ich
cabinet and expander box, LA36 KW 1 1P Programmable Ciock . - ...£345.00 - PLUS GRAPHICS Mode 1 selectable baud rates ... .£299.00
console terminal... . . £27,750.00  M105 Device Selector. . ....... ....£30.00 " . % 80-column printin W,m | KEYBOARDS ) H2000C NOW ALSO AVAILABLE
POP1 1/60 System with 2 RKO7 e o0 adjustable tractor fee Tl . with 25 x 80 line format and
- ] : - . E12. - : I New S . A
1 R R ERIcOoE | | M9301-YBBootstap . o L e £325.00 -~ §ﬁ;§§{3,§?&i‘;;§ﬁ”g’ﬂ;“,, e e - KB77T Superb 7 -station ASCI  CMOS10GIC. .o o £375.00
- keyboard incorporating separate 3
PDP1 1/03 System (desk-mounted) & % ggﬁcprs Prptpeccia il nu);nenc/Cursorp cOmm?paZaand - Modular One. Now with
20KW MOS, RX11 dual floppy disk PO\XIER SUPPLIES * Standard parallel (Centronics: instalted in custom-built steel upper/lower case, XY cursor
.%rttvs and c&!ﬁrgé 3 ;etrlal - type) e enclosure with textured blue ) gﬂg{fgg'ef'[l% é‘tjgg%'a”‘; é:hsplay,
~interfaces, rinter, H720 P r supply for BA11 Expander Box, BRAND enamel finish. Ideal for the VD &
: Console terminal. . ..... .. P.O.A. SURP) va/_e‘ uppyor A .x.p43' 1 er ox - NEwgns 00 ¥ R Zg%nlaé‘EnEtiggc? a\éa 'aPDE‘$ 4 builder. Case dimensions: keyboard. choice Of8tfan5ml5510n
PDP11C.P.U.s e CUom mmestag - g T 3 A Iell andy. S— 17V x7V2" X 3§". 3 rates up to 9600 baud ......£399.
e : : ] AL 0 2199, i e Total weight 4kg PRICE...£8500  MONITORS i
PDP] 1/03-5D Processor in 3%%" chassis complete with 16KW MOS PDP8A C.P.U. \ : (Ma” iderioial, } Mail Order Total... ~£103.50 Ball Miratel TTL15.
memory and E15 optron. DEC. GE Terminet 1200. B KB756 56-station ASCIl keyboard mounted on P.C. B 15in. diagonal green phosphor tube, integral power supply-
BRANDNEW —ONLY ...\ vo0tiiiiees e £1495.00 PDP8A Processors, systems and add-on memory usually available. RO printer. 80 columns, tractor feed, upper/lower case, ASCHl, 20mA " Mail Qrder Total Requires separate horizontal and vertical video input. BRAND NEW
PDP| 1104 Processor i 10/4” chassi compiete with 16KW MOS - Interface £325.00 l" 'r(.BI.ZISSMF as above, fitted with metal mounting frame for e’“’gﬁ SURPLUS . £75.00
memory and DLT1W Interface. Hazelti " [/l S ... b S et oo d
BRAND NEW [can be enharnced to 28KW] ... 7. .. ... 450000 PD P8A MEMORY " Thermal printer, 80 col 30 cps sitent R Mail Order Toral FLOPPY DISK DRIVES
PDP11/34in 10%" chassis O DEC. glplniens0collnis B0 cos silentROMIt paraielile rnput KB710 10-key numeric pad, supplied with connecting cable. . sa 00 E
,,,,,,,,,, AT "‘emé"yoooo MMBAABKW Core ... ... £15000 - - = - | * " Mail Order Total 78 e Y
"""""""""""""""""" MMBAB 16KW COre . ... ..ot . £995.00 Ta"y 1602, | KB701 Plastic enclosure for KB756 or KB756MF....
EADJS',',,’Q,‘,',E,’;’CE,SE‘,’{\‘;‘,‘;ZIQQQJ g;’é F%agsrsa'fnc,?g?ﬁfn‘t"g?n'ef&(e Matrix printer, paralel input, upper/lower case, tractor feed. as new ) Mail Orr&!er Tot L ggﬁgcw {unformatted): 1 10Kb (single density} 220Kb (douDIe
__________________________________________ £5900.00 PDPS8E CPU, MEMORY, OPTIONS_ Telﬂypeiwsgg 1 KB702 Steel enclosure for KB756 OTA(ABaTISSrerMf&taI : ’1{5;53Eg:f;;;?gg%’ggggﬂsec'
A C 1 4 .
PDP 1 MEMORY j Bsgée R SO g ASR 33 input/output terminal incorporating paper tape punch and ! KB2376 Spare ROMencoder..... ... o  Readidrie and Wiite Protect electronics
DEC R m"J /OcBa ONSAdaptor ... £395.00  reader. 64 ASCII upper case character set. 110 baud operation, even 1 Mail Order Tota * Power requirements + 5VDC + 12vDC Dimensions
MFI IL KW core memory ciw 9-siot systerm unit £975.00 ositive US. .y ....£95.00 parity keyboard choice of RS232 or 20mA interface. - KB15P Edge connector for KB756 orKB756MF 53" 34" x &, weight 3bs
MM 1L 8K COPE MEMOTY. « -~ ceroooe oo €795.00  KDBEDatabreak.......... E145.00 NOW/ ONLY ..o.oooovoeo oo oeoeeeseeenssesseresesereesesenee ..-£595,00 Mail Order Total : Suppiied complete w:gth technical manual.
MM 1LP 8KW panity core m'e'rr;c.n.'y D Rarsegliagtt £2750.00 . EIL’gE péwgpfracﬂ?aouts lntetrf?tce. . di.; igso.% o | DC -512 DC convertor to allow operation at 5V onLV (piugs in tg7 = Appncggon notespare available on interfacing the SA4OO to Intei
MM1IDP 16KW core fex DECmaniained |1/34 ysterms|. MMBE KW Core memony stack . 639000  ICLnpe keyboard £50.00 PAGLREE BOBOA, MOLOOI3 €1C ... oo e E195
i ONDYES,, PR bl Rl e ot B £395.00  TAGE Dual Cassette Drive and Controlier (£525.00  8th level marking... 2500 | DB25S M
2o 3 . . . ating connector for KB771
MM TTUP 16kW Pantycore memory complete with 9-siot E)/Stgfg oo  VT8ESetgraphics ControlModules. ... ............... £250.00  Remote reader cgntrol i £50.00 < éhug,art ZAG“ig ey
"""""""""""""""""""" % Reader step.. £20.00 PERK 56-station ASCII keyboard for PET complete wi ouble-sided, double densi
MMI 1UP 16KW panty core memory (pre-| requnsrte MF1 IUP% .00 TERMINALS Auto reader. £25:00 interface, built-in power supply and steel enclosure... minifloppy providing 440KB
TS R o AR Sy i J Pedestal.... ...£30.00 Mail Order Total . unformatted storage capacity, yet
NEk memqry........ ..£675.00 DEC. ! Discounts available for quantities the same compact size and weight
e BC ’2KW MOS memory (LSIT1). .. £495.00 | A34 DECwriter IV 30cps desk-top termmal 132 columns, g A asthe SAGD0........c.o....... £299.00
E64KW [ 1/70memory ... .. .. £4500.00  OENIOWE CASE ASCH..rvvvrvvrovrcerveseso e £495.00 Low Cost Printer Offer. PROGRAMMABLE CALCULATORS AB01
MK | 1-BE 64KW MOS memory for 11/70 . . . .. .£3950.00 Teletype 33 printer mechanism ‘ Shugartis ARDT
MS1 1-MB 256KB ECC MOS memory for 11/44 ]NE\}O . £3942.00 LepsEco e boa neluding cate b no keyboard Hewlett Packard. SLORR(NEW)
87 (S ) Printer Terminal. The Terminal that Deydid Cag‘; LUNale) ggguf" 9830A with 8K Memory, Extended /O ROM, String Variables ROM, % Capacity [unformatted):
DIS! has become an industry standard, Dy s oaDREL S 1 Serial and 3 paralle! interfaces £1695.00 400KD (single density}
. with 132 column upper/iower case Cps, pinfeed platen, ideal for the MODEMS 800Kb {double density)
printing and switch-selectable electronic hobbyist ONLY ..£85.00 * Transfer rate: 250/500 kilobits/
] speeds of 10, 15 & 30cps. Available  Termiprinter 7075, : Racal Milgo. ey
Erfocs' s e I with either 20mA or Rs232 Impact printer, upper/lower case pin feed, RS232................ £325.00 Modem 26si1200/2400 baud, 2 or 4 wire, full/half duplex * Average access time: 21 1ms
Exchangeabie can:ridlve A e O o OO TE XA ) e . * Read/Write and Write Protect
oo &3 t)g::easo 00 thftg nsdpicgb\q/lf d’;g’g;g’;gf of this 733 ASRterminal utilising highperformance twin cassette drive for GENERATORS ! . electronics
"""""""" 2 fast time-saving transmission and off-line storage. Mawdsle: palRowenteqUitcments
R patsongis divedy. ;ﬂzﬁgmggé _St_a_f??'hs_ R 3250100, Terminal fearutadiupperiow= BRSNS e aperonon N 45KV Generator system comprising AC Induction Motor, AC | +24VDC +5VDC ~5VDC
RLOI-AK Add-on Disk drive 5 meg.”. .£1975.00 P 5d Character o8 24 x 80 * Switch-selectable transmission speeds 10, 15, & 30cps Generator. AC Exciter and Emreg Reguaiator. Dimensions 4§" x 92" x 14%”
RPO2 20 meg add-on disk drive .. £1250.00 e e S| (oGl @i * Full tape editing capability The alternator comprises of a screen-protected rotating field, Supplied complete with technical
RPO4 add-on 88 meg disk drive . £8000.00 s 510' addressing and tabutation. * High-speed duplication and rewind complete with built in over-hung exciter of the brushless pattem. It is 0 AT Ua R £395.00
RPO6 add-on | 76 meg disk drive . ... .. . £15,950.00 ;C_’c‘)’ﬂ' gci';'i?’d SaeeD !Tsoefljgcgg?e * Standard RS232 mterface ... \v.o...i... ol Lo £1375.00 wound for 415V, 3 phase, 50Hz, 4 wire and developing 45KVA at
RX11-BD Dual floppy disk drive andcontrol . ......... .. £1800.00 b. 0 5-9600 baud) choi 018P.F. when running at a speed of 1500 rpm. Hours of Business 9 a.m.-5 p.m. Mon-Fri. Closed lunch
Controflers usually Gvailable for above drives. aud rates (7 baud) choice 745 Portable Data Terminal The alternator and exciter are used in conjunction with the 1-2p.m
g;i%rBAh?Erg/SZSaé;nLtarsface. including keyboard, printer, automatic transistorised voltage regutator, incorporating 3-phase ADD 15% VAT TO ALL PRICES
MAGNETIC TAPE ONLY £450.00 'c”a[reg,’ ra]' ag’sléﬁ_;,c gOIUP'ET zﬂd \  sensing. The requlator is so designed that when the aiternator is on Carriage and Packing charge extra on all items unless
.............................. i . Total weight 3
/?Egl.able e e T T P51 o VT100 — Also available from time to time, DEC’s latest 1 32 column 13 %Sglgiggi\;oo gﬁgﬁﬁgge%hfﬁi ?ﬁgsgrl%?{ﬁg; e\?nel regta\i:fywrgg?:?hgf;g 6% e stased.
. ), , TU45, etc. display terminal. Piease enquire for latest price and delivery .£750.00 Under any conditions . £1250.00 W\/-201 for further details
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DON'T GAMBLE
"WITH PERFORMANCE
T

LEVELL OSCILLATORS

Z hitreliabilitghitservice hitperformance hitcompetitive hi?

Low cost excellence

with a 2 YEAR guarantee

AG 203 AG 202A i
LOW DISTORTION | SINE-SQUARE . b . ,
{ .

FREQUENCY 1Hzto TMHzin 12 ranges.
OSC'LLATOR OSC'I‘I‘ATOR | | - 0 to 1% fine control on TG200DMP

ACCURACY *+1.5% *0.01Hz up to 100kHz.
£110 £60 » y . . *+2% up to 1MHz. |

EED vt osc, SINEOQUTPUT 7Vr.m.s. down to <200uV with Rs =
¥ DISTORTION <0.05% from 50Hz to 15kHz,

<0.1% from 10Hz to 50kHz, <0.2%’
from-5Hz to 150kHz, << 1% at 1Hz and
1MHz.
SQUARE OUTPUT TG200D, DM & DMP only, 7V peak
down- to <200uV. Rise time
<<150nS.
< IV r.m.s. sine in phase with output
*+ 1% freq. lock range per volt r.m.s.
. TG200M, DM & DMP only. 0/2V’
0/7V. & —14/+6dBm.
260 X 130 X 180mm. 4.3kg with
batteries.

1Y 20pa408 1y Byppiqengoa

AGZOZA 200KHz R.C. Oscillator — 20Hz to 200KHz in 4 ranges —
Sine and Squarewave — Flat O/P to 10V r.m.s. from 600 ohms —
< 0.5% distortion — > 60dB of variable O/P atten — Ext. Sync. —
Large easy to read single dial with smooth precise tunihg control—

Instant stable signals — Solid State. -

AG203 Low Distortion Oscillator — 10Hz to 1MHzin 5 ranges —
<0.1 % distortion — very flat O/P to 7V r.m s. sinewave from
600 ohms, squarewave 10V pp— Ext. Sync. — > 60dB's of variable
output attenuation.

SYNC OUTPUT

— e
. PRENN e Bt b g

SG 402 -§ CO 1303D g R
J0MHzAM. |5MHz ' . TG200M  TG200DM TG200DMP
SIG. GEN. 0SCILLOSCOPE | 08 £125 £130 £135
Bs ; ! c ] 3Hz to 300kHz in 5 decade ranges.
i m‘ E Taspom e *2% %+ 0.1Hz to 100kHz.
sl e : . ] he A N o Jly, Increasing to * 3% at 300kHz.
-M. Signal Generator — 100KHz to 30MHzin 6 bands — €01303D, DC to 5MHz Oscilloscope — 10mV/div sensitivity with . ' &N, L 2.5V r.m.s. down to <<200uV
100mV of O/P with variable attenuator — Int. and Ex. A;M. — Solid variable atten. —int. variable sweep frequency in 4 ranges from 10Hz . = e 5 Bg 7 omio L ks Ok s
State — Lightweight and portable — Large clear easy to read to 100KHz — Int. and Ext. sync. — Direct deflection terminals can — : 3 5 o Lk (D 2001
frequency dial. monitor L F. up to 450MHz. COT303G as above, plus 1:8 to 54MHz - e > i 2 iacikdonniio S200 e
monitor freq. range from 1 to 500W direct coupling— Two Tone gen. - o, S 2.F | P S ;
1KHz and 1.675KHz — ideal for SSB, A.M. CW. etc. £ m‘ - ‘ e "§ % %s;r’zvosl‘w ~10/+10dB on
F - Bl | -
7 f” ‘ ﬂ:._;’” wa W 260 X 130 X 180mm. 3.4kg with .
i - LT W g 0 batteries. ' ‘
1 e . N

TG152DM

. £99
meter

0.2Hz to 1.22MHz on four decade
controls.
*+ 0.02Hz below 6Hz.

CS 1562A
FG 270 10 MHz
FUNCTION GEN. DUAL TRACE

£146 £224

qnua-lzmaam’1’adwoazmaounwm.l-mdmml«\-léﬁnqﬂi_mqnum

+ 0.3% from 6Hz to 100kHz.
- 4 + 1% from 100kHz to 300kHz.

: p i + 3% above, 300kHz.
s::u(:,z;’g[:::‘en::?:i ;eT:T%V— 0.1Hz to IMHzin6 ranges — CS1562A Dual Trace 10MHz Oscilloscope — 10mV to 20V/div 5V r.m.s. down to 304V with Rs =
el g P-p open circuit output — < 1% sensitivity in 1-2-5 sequence with fine control — 1us t0 0.5 s/div 6000.

Fész;>1r1|on -;- D.C. offset— TTL O/P — Ext. VCO for sweep tests. sweep time plus X5 Mag. — Auto, Manual and TV. triggering — <0.15% from 15Hz to 15kHz.
as above plus 0.02Hz to 2MHz in 7 ranges — Int. sweep— Z mod and X-Y operation. A single trace version CS1559A is available <0.5% at 1.5Hz and 150kHz.
i 2 Expanded voltage and —2/+4dBm

Pulse, Tone Burst and A.M. at even lower cost.
260 X 180 X 180mm. 5.4kg.

GEBB TG66A
g Mains & £280
SN battery model

{ works with batteries. Carriage, packing and VAT

Plus many other Trio Product‘s such as high sensitivity electronic vo/tmeters,r Wow and Flutter meters, DIP
meters and of course the main range of Trio scopes up to 100MHz —JUST ASK FOR THE CATALOGUE

4 . House of Instruments Ltd.,
8 Clifton Chambers, ‘
T 62, High Street,
o Saffron Walden,
_ Essex CB10 1EE.

safagas iy iy

ettt s
extra. 4 .
- Optional ex}_ca’s are leather cases and mains power units.

" Send for data covering our range of portable instruments.

. MOXON STREET, BARNET, HERTS., EN5 5SD.
’ | LEVELL RHUTTH S TEL: 01-449 5028/440 8686

Telephone; (0799) 24922
Telex: 81653.

i;erfbrmancehi!competlti\;e hitreliabilityhi?

‘WW — 022 FOR FURTHER DETAILS

1Y 2orat0s J1y fiyriqerjaa s1y aanpaduios jiy souvuriofsad ;

House of Instruments Ltd.
DAL 8622

WW — 017 FOR FURTHER DETAILS
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New! Sinclair ZX8)
- Personal Computer.
Kit: £49.% conoicic

Reach advanced o
computer comprehension B"II':
in a few absorbing hours £ 6 95 - "

1980 saw a genuine breakthrough -the
Sinclair ZX80, world's first complete

Fyouowna  16K-BYTE RAM

® Y °
Sinclair ZX80... pack for massive
The new 8K BASIC ROM used in the dd
Sineclgei;NZX81 is available tuos gxé% i a -on memory.
owners asadrop-in replacement chip. Dedlaned let dule to fit
(Complete with new keyboard template yoelfrl%ri‘r?clgf ;;g(r)n(fr %)?ST?h: g A?\)A

and operating manual) pack simply plugs into the existing

With the exception of animated . -
graphics, all the advanced features of gﬁ?:rntsc;%]u?g;;;mer ;?;%rtg grg?nm
the ZX81 are now available on your storage by 16! _

ZX80-including the ability to drive the Use it for long and complex pro-

SinclairZX Printer. grams or as a personal database. Yet it
costs as little as half the price of com-

. New, improved specification coming S“n- petitive additional memory.

@ Z80A micro-processor—new faster b
version of the famous Z80 chip, widely m zx P
recognised as the best ever made. e I'Illl'el'.
. 3 . . simciair
® Unigue ‘one-touch Designed exclusively for use with the AR T

key wordentry:  7xg{ (and ZX80 with 8K BASIC ROM),
the ZX81 the printer offers full alphanumerics

|

personal computer for under £100. At mple_te s = = _ 7 - eliminatesagreat  5¢rogs 32 columns, and highly sophisti-
£99.95, the ZX80 offered a specification . __ , ' ~__ dealoftiresome  (ateq graphics. Special features include

unchallenged at the price. , < , _ = _ £~/ ypind.Keywords  COPY, which prints out exactly what ¢
Over 50,000 were sold, and the S . > ~ (RUN, LIST, PRINT,  on, the whole TV screen without the
ZX80 won virtually universal praise from etc) have theirown  need for further instructions. The ZX
computer prof.essu_)nlals. N single-key entry. Printer will be available in Summer 1981,
forjlz\jsct)g(tigeQ?S'r]tﬁlglrrleev?gilr?é?aﬁrreza)l(séd' @ Unigue syntax- ataround £50-watch this space!
offers even more advanced computer décrr:teifc K argd rr:n;;?r:itncodes
facilities at an even lower price. And errors in)fllr?ledgiatel 9
the ZX81 kit means an even bigger £ y.
saving. At £49.95 it costs almost .
40% less than the ZX80 kit!

@ Full range of mathematical
and scientific functions accurate
to eight decimal places.

How to order your ZX81
BY PHONE -Access or Barclaycard
holders can call 01-200 0200 for personal

=

Lower price: higher capabilit : 74
With th’é ZX81, ist”s just :s sim.:))’le to 4 3 o, @ / ©Graph-drawing and animated- attention 24 hours a day, every day.
teach yourself computing, but the = “ Q ,/ 7 display facilities. BY ZR%EPOST_ES? the\?o-stamp- '
ZX81 packs even greater working . fi 8’ | ®Multi-dimensional string and gﬁeeqSe %%:?aﬂr;rge?“xcggs%agrpay y

capability than the ZX80.
It uses the same micro-processor,
butincorporates a new, more powerful

Barclaycard. o
EITHER WAY -please allow up to 28

|8 Up to 26 FOR/NEXT loops.
days for delivery. And there’s a 14-day

from 40 or so, to 21. The ZX81 reduces
the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair and
custom-built in Britain, this unique chip

with a compre- Please tick if you require a VAT receipt 1 TOTALs

] ] l
hensive, specially- 'H:IEIr l *l enclose a cheque/postal order payable to Sinclair Research Ltd, for S e |
written manual-a l *Please charge to my Access/Barclaycard account no.
complete course l

ming, from first principles to complek X8 I

)= 4T S e 0 T POl i

8KBASICROM - the ‘trained intelligence' ; ; o c
of the computer. This chip works in The picture shows dramatically how :SF;?Q?S?S'Z‘:}&Z?&}C:S%”S' onggges money-back option, of course. We want
decimals, handles logs and trig, allows easy the ZX81 kit is to build: just four : you to be satisfied beyond doubt-and
you to plbt graphs, and builds u, * chips toassemble (plus, of course the '@ Cassette LOAD and SAVE with we have no doubt that you will be.
animated displays. - other discrete components)—a few |named programs. ‘ — e e ——— ———
And the ZX81 ineorporates other hours’ work with a fine-tipped soldering 1@ 1K-byt RAM dable to 16K r_To: Siniclair Research Ltd, FREEPOST 7, Cambridge, CB2 1YY. Order—l
g i 5 iF i Iready have a ' yte HAM expandable to : .
operation refinements - the facility to II'O.?. é'nd you mady at ()3IOO o bytes with Sinclair RAM pack | oty J Item Code | Item price f Totai |
load and save named programs on sultable mains adaptor - MA a ) [ ) 33
cassette, for example, or to select a DC nominal unregulated (supplied with New 1® Able to drive the new Sinclair printer I ( Sinclair ZX81 Personal Computer kit(s). Price includes |
program off a cassette through the built version). Sinclair [(not available yet-but coming soon!) | £X81BASIC manual, excludes mains adaptor. 12 49.95 I
i i ion: A Ready- bled Sinclair ZX81 P IC ter(s).
keyboard. . wi Kitandbuiltversions come complete Advanced 4-chip design: micro- | Preu'fe |yn?:f3§2c, Z§(81 I'Bn,;\:sa}lcr: manua?;s:dn;ai:g] apduar?tr((w? 11 69.95 |
i s—— . ith all leads to connect to your TV teach-yourself .
Higher specification, lower price - (colour or black and white) and BASIC » . PLOr:%eSSOn R(t)M, Ft?)A';/tl F:TI}JS malste_r chip I Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). | 10 8.95 I
how’s it done? cassette recorder. - 18 . custom-built chip replacing 16K-BYTE RAM pack(s). 18 49.95
Quite simply, by design. The ZX80 manual 82X80 chips. 4 i 8K BASIC ROM to fit ZX80. 17 19.95 I
reduced the chipsinaworking computer 3 Post and Packing. 2.95 |
Every ZX81 comes 5 l

replaces 18 chips from the ZX80! in BASIC program- ) *Please delete/complete as applicable. Please print. l
programs. You needno priorknowledge | ias . Name: Mr/Mrs/Miss et S S S A S .
—children from 12 upwards soon ?E}inda"' Research Ltd’ l Address e RS 3. A ! == s | | LEIFLIE L) l
become familiar with computer B Kings Parade, Cambridge, Cambs., , ' :
Proven micro-processor, new 8K BASIC operation. ; g B21SN. Tel: 0276 66104.g l st S e 2L T : bS] l
ROM, RAM~and unique new master chip. €0. no: 214 4630 00 I_FR_E_EPOST)_E st_anineedid. = i — WRV24—|

WW — 047 FOR FURTHER DETAILS

b7— PR WAAY amerticahradiohictory com




WIRELESS WORLD APRIL 1981 | " WIRELESS WORLD APRIL 1981 ' L

Make it for a Song!

Y
-4

FAST ERECTING

CIARK

For World-wide Telecommunications in the 1980’s

Clark Masts Ltd. are specnahsts in the design and
manufacture of telescopic and sectional, mast
systems. With over 25 years’ experience in sup-
plying masts. to meet exacting military and civil
specifications we have the expertise you can
depend on.

£
et

~ The New Maplln Matmee
Amgoz;n gn‘I’;l s £299 95 St SCES 0 fo; cabinet if requlred

Extended heights 4m-30 metres capable of lifting
headload 1Kg-200Kgs, sectional or telescopic
air-operated for field or vehicle mounting. Write or
telephone us for details today,

Easy to build. - ‘Latest technology — means less
cost, less * components and 80% less
‘wiring. Comparable with organs selling for up
to £1,000.00. Two 49-note manuals. 13-note
pedalboard All. organ voices on
drawbars. Preset voices: Banjo, Accordion,
Harpsichord, Piano, Percussion. Piano sustain

SCAM Telescapic air- Sustain on both manuals, and pedalboard.

operated 12-metre mast kit

- ' o : . Electronic rotor, fast and slow. Vibrato
shown 1n radio relay role for > i
i A HI LO MAST ' - and . Delayed  vibrato. Reverb.
sions available : SYSTEMS \ . . Manual and Auto-Wah. Glide

(Hawaiian . Guitar Sound). Single

- finger chording plus memory. 30
Rhythms! 8-instrument voicing.
Major, ‘Minot and Seventh chords.
Unique walking bass lines with each rhythm.
Unique countermelody line with each rhythm.
Truly amazing value for money.

PNEUMATIC,
TELES COPIC B | ¥ :
M ASTS ' " Full construction details in Electromcs &

Music Maker magazine.

The complete buyers’ guide to electronic
components. With over 300 pages, it's a
comprehensive guide to electronic
components with thousands of
photographs and illustrations and page
after page of invaluable data. Get a copy
now — it's the one catalogue you can't

\ afford to be without.

Mobile air-operated 21-
metre telestopic trailer
mast. Horizontally stowed
for transit, raised to vertical
position tor extension.

------d-----------

" Post this coupon now for your copy of our 1981
" catalogue price £1. [ B
i ' " Please send me a copy of your 320 page catalogue. I
' ' enclose £1 (Plus 25p p&p). It I am not completely * '
a1 satisfied [ may return the catalogue to you and have my l
7 ' money refunded. If you live outside the UK send £1 68 .
l or 12 International Reply Coupons
- g Tenclose£125° ]
' ™ ™~ W l
' i Name ¥ . Maplin Electronic Supplles Ltd.
CLARK MASTS LTD. . n ' ) ‘Add X - . All mail to: P.O. Box 3, Rayleigh, Essex SS6 8LR
Binstead . 8 LS5 i Telephone: Southend (0702) 554155. Sales (0702) 552911, s
Isle of Wi’ght fﬂﬁ‘_@j ' - i -1 ?}%%pfel King Street, H th, London W6é. Telephone: (O1) 748 0926,
3y Zaass ing osliree ammersmi onaon ele one
PO 33 3PA,England. =2 HILOMAST LIMITED ' 3 ' wwasr | 284London Road, Westcliti-on-Sea, Essex. Telephone: Southend (0702) 854000,
) THE STREET HEYBRIDGE — MALDON ] i L------------------ BothshopsclosedMondays

Telephone Ryde (0983)6369I, Telex 86686

ESSEX CM9 7NB ENGLAND o

el IE?(ONNO(.09(39251 Rl - Catalogue now on sale in all branches of WHSMITH#®: Price £1. 00

WW — 023 FOR FURTHER DETAILS

WW - 027 FOR FURTHER DETAILS .

WAAAA american"adiohistorv.com '
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OSCILLOSCOPES

Top Performance
In Every Range

MM 412 £350

¥: BandwidthDC-20MHz (-3dB) ¢  Sengitivity 2mV-20Vicm (4 3%)
X: Yimebaso 25-40ns/cm incl, x5 Magn. »  Trig. DC-40MHz {Smm)
Busltrace & Algsbr. addition « X-Y Opseration e Screen8x1Qcm
Sweap delgy « Overscan, Trigger, Delay indications « Trigger fitter
ZModulationn «  Calibrater  »  Gratlcule Humination »  2kV

HM 612 & £580
Y: Bandwidth DC-HEOMHz{-3dB} ¢ Sensitivity SmV-E0Wom (£ 3%)
X: Timebase Bs-20ng/cm incl. x8 Magn, ¢ Trg, DC-70MHz.(5mm}
Duwitrace » Algebr. addition s X-Y Operation » Screen 8x10cm
Delay fiva » Sweepdslay = After delay tripgering ¢ Trigger fiiter
Single shot + Raset ‘o Overscan, Trgger, Ready, Delay indications
var, Hold-off « ZModulation w Graticulellumination s T2kV

HM 812 £1,458
¥: Bandwidth DC-50MHz (-3dB} +  Sansitivity BmV-50V/div. {+3%}
X: Timebase 53-20ns/div. incl. x5'Magn. » Trig, DC-70MHz [0.5div.)
Dual trace #nalog storage with var. Persistence and Auto-Storage
Algabr. addition ¢ X-Y'Operation » Screen 8x10div. (7.2x8cm)
Delayline .« Sweepdelay « After delay triggsring » Triqgm{lhar
Singleshot »  Gwerscan, Trigger, Ready, Delay, AS indications
vay. Hold-off « 2-Modulation « X-Guard circuit « Calibrator « B.5kV

For moreinformation
contacty List Ex. VAT

HAMEG LTD. 7478 Colingdon Street  LUTON

Bedfordshire LUT1RX  Telephone (0582} 413174  Telex 825484

WIRELESS WORLD APRIL 1981

aciﬁ”g
The'new name

in LinearI/Cs

Anclog Systems, the fast growing linear I/C company
of Arizona whose products are available from Pascall, offer a wide
range of high performance linear integrated circuits.

Hi-Speed Amplifiers
. MA 207 - 1.5 GHz gain- - MA 401 + 225 V/uS slew rate
bandwidth product. + 20V swing.
+ 800 V/uS slew rate.

[ A 324 130 V/,iS slew rate,
450 MHz gain-bandwidth
product.

ANALOG
SYSTEMS

- MA 326-350 MHz gain-
bandwidth product.
400nS settling time.

- Send for q / Wil
full product = 7 ]
listings of Pascall Electronics Limited, /4.“\05
Analog Systems Hawke House, Green Street, bes\'\ne\
exciting : Sunbury-on-Thames, - e
product range Middlesex TW16 6RA

Telephone: {09327} 87418 Telex: 8814536

Def Stan 05-31/BS9000/CECC approved

*  WW — 012 FOR FURTHER DETAILS

New KONTAKT Sprays

for the Electronics &
Electrical Industries

KALTRON 601
A new cleaner for Magnetic Recording Units. Kaltron 601
has an extremely low surface tension thereby enabling the
cleaning of magnetic sound heads leaving no deposit or
other traces. 2

" It is chemically pure (899.8%) — non conductive —
non-flammable. i
It can be used on energised electrical installations and
electronic equipment, e.g. video units, tape recorders,
data processing systems etc.

Also NEW

PRINTER 66 .
Spray cleaner for type wheel printers, matrix printers and chain printers. Can
also be used for cleaning normal typewriters.

SCREEN 99 .
Specially for the cleaning of all types of screens, including data terminals and
T.V. Screens.

VASELINE SPRAY 701

For use in communications engineering and construction of antennae.
Proved successful as corrosion inhibitor for cable clamps, connecting screw
joints etc. Application from spray can with capillary tube is clean and simple,
Distributed by: ‘

Special Products Distributors Ltd.

81 Piccadilly, London, W1V OHL

‘Yel: 01-628 9556 : Cables: Speciprod, London, W.1
Telax: 265200 {(answerback RACEN)

WW - 025 FOR FURTHER DETAILS
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WE CUT THE PRICE.
WECUT THE SIZE. =~

- WE LEFT THE OMRON QUALITY,

you real design flexibility. All usual AC and DC
Coil voltages are available from stock.

. IMO can now offer you the high quality
and reliability that you have come to expect in
Omron relays, in their new series of low profile,
printed circuit mounting subminiatures.

There's a tremendous range for every
Interface, communication and output application,
suitable for mounting with sockets or directly
onto printed circuit boards. There are low cost
types like the LC1-NE, where price isa major
consideration, and high reliability types like 2
the LZN's with gold-clad, bifurcated crossbar

With the increased requirement for
complete reliability in electronic circuitry,
you'll need relays at the right price and -
the highest quality. p

In a word, Omron-from IMO.

IMO

contacts and card lift-off operation. o plore
With contact ratings up to 10A and 240VAC e L
and down to 10u A, all in a variety of housing IMO Precision Controts Ltd

styles and sizes, and up to four changeover

contacts per relay, this range from IMO offers 349 Edgware Road, London W2 1BS.

- Tel: 01-723 2231/4 or 01-402 7333/6.

waann, americaradiohicetory com ! e
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" HERE IT IS! THE BRAND NEW 8022A°
' HAND-HELD DMM

Consider the following features:
6 resistance ranges from 200
ohm-20 ohms

8 current ranges from 2mA-2A
AC/DC

10 voltage ranges from 200
mv-1000v DC-200 mc-750V

DIGITAL MULTIMETERS | _8010A AND 8012A BENCH MODEL D.M.M.s _
© BRAND NEW FROM FLUKEI! | 11010l agmoe e e ol o ruli s g b

AC . - | NOW AVAILABLE ‘identical characteristics except that it has two additional iow rasistance ranges, 20 and
Pogs.et size — weighing only THE 8024A HAND HELD DMM 20 0 raplace the 8010A's 10 smpars current rangs.
370 gms. ‘. e 10A an 12A feature: -

9 This mode! incorporates all she features of 10 voltage ranges from 200my - 1000v de, 200mv - 76v ac.

Fult overload protection — will
withstand 6kv spikes .
Rugged construction — virtually

the 8020A but in addition has: ) 3 conductance ranges fram 2mS - 200 nS. ¢ A
A peak hold switch which can be used in B resistance ranges from 2008 - 20mQ - the 801 2A has two additions| resistance ranges
AC or DC for volts and current functions. and 2

indestructable 10 ’ 1 o y . o
Meets tough military specs — Audible continuity testing and level de- ,?.;;‘;’?3;’3{‘5'?,.}","3{&9“'? ZAAC/DC —ithe AHERS i o e Ut
dropproof - tection for sensing fogic levels. d AR A CFO
In line, pushbutton operation for A temperature (°C) range for use with a 801 gﬁig‘l?dol"“:gézti\ £199 o i
single-handed useage : thermocouple. £4 49 *aie BO 1 0A is also available with twa rechargeabie Nicad size C batteries instalied in optiof?
incorporates fow power cmos . K 91 & £179.00. . ’ 9
chip for low power consumption 3 - = Carriage and Insurance £3 N ~ : - -
{ All this plus a 2-year full guaran- The following sccessories are in stock now LOW COST, AUTORANGING .~ -
& ' YH008 Touchand HaldProbe . £18.00 MULTI-FUNCTION COUNTER * -
: 80K-40 High Voltage Probe . . . £45. A A d
For only £75 +var SOFT CARRYING CASE B1RF AF Probe tg 100 MHZ - ‘£32.00 MODEL 1900A
’ £7 extra 80T-150C Temperature Proba (C) . ... £68.00 | .g A ing in both ¥ and period = modes -
Cardass andliuebranceled i “ 801-600 Clamp-on AC Curvent Probe . @ Wide Frequency range ~—5 Hz to 80 MHz o "R 0 fad
5 : 3 v & @ High sensitivity —25 mV, typically 15 mV } e
. 3 @ Six digit LED display with leading zero i i istion and
Even more sophisticated the Fluke 8020A overflow . s ey L S
@ Optional internal batterv pack iding 4 hours conti n" .. N

@ Autoreset on all gpte times, ali function switches - .
@ Four manually selected gate times providing resolution 10 0.1 Hz - . SEE
@ Event countina to 10B events with overflow indicator . o

" @ Signal input conditioning with switchable 1 MHz low pass filter and attenuatar
@ Rugged moulded case with convenient tilting / carrying handle
@ Optional paraliel data output with decimal point and annunciation

Identical in most respects to the 8022A but in addition incorporates a,
conductance range from 2mS-200nS. : .

Price £125

Carriage and insurance £3.00

A handsome soft carrying case is included (this model onl i @ Traditionat high Fluke quality - g
g <5 ( Y)' @ Self check > £235 Carriage snd Insurance £3
TMKE00 i - :
amen. ; |PLEASE ADD 15% VAT : % TR T
20,0000PV Jomaory ! TO ALL ORDERS ROTARY STUD SWITCH | BENDIX MAGNETIC C. 7iCH
AC Voits: 0-10. 50 Austurdyand,coliable in-| 2 _ PLESSEY 30-way, 2 bank, i Superb e%ample of . poengof uses
250, 500. 1000. ‘\Z'.If,':,f"" S B EXCEPT WHERE e R/ I(J:g\ 5050 Ry i oess '9'.';'2'“"5?" Main * in Home, Farm.
0C Volis: 0-0.5, . ' AC volts: 0 w0 2.5, 10,] - ITEMS MARKED Make before, break. Stop .. body in twb sections. < Workshops & Lab
2581255250100 25, 100. 250. 500. “VAT INCLUDED.” finitely “".'d"":"’f.", allowing for , k- sleeve. drive section
¥ b o 0. P any desired arc of travel Ideal otatin on outer
-BC Current: 0-0.05. ¢ ons: 010 0.25, 1, 2.5, 10, 25, 100 CALLERS WEL for instrument and model | penmeter Unitng pim
5. 250 mA & pe Uniting plate
2 - - -s. + 1250, 1000.DC current: O to 50ua, 5ma. 50 " Waeare open 9a.m.-6 p.m. switching Size 2% ' dia. § .hes %" ID bearing con-
K . ma, 12 amp. Monday-Saturday overall x 2%’ deep plus 1% centeic with main section
Resistance §) 3k ohms 300k phins 3 meg Resistance: O to 6K, 60K, 6 meg, 60 meg. 5 = . px %' dia. spindle 3 § and 18-t00th cog
ohms Decibels: —20 to +56 db. We carry a very large .selfm'_w‘ of electronic ” whael. Extremely power-
Decibels —20— +63 db IShort test: Internal buzzer. components and £3.25 par s0p ; ful transmission. 24V
Dims ¥27-x 90 x 32 mm Size: 160x 110x 55 mm. . electro-mechanical items. X N D.C. 240 m/a.
£10.95 P &p 75p ! £20.50. P.&P. 750 Spscial quotations on_guantities

ONENTS LT

INSTRUMENT CASES
AND BOXES i

Zaerix |
Electronics
Limited
46 Westhourne Grove
London, W2 5SF -

- PROFESSIONAL °
QuALITY

] ! The sound of Spendor speakers has to be compared with the sound of

Desk consoles, instrument live music to really appreciate its quality. It is the reality of
_cases and boxes which”, - reproduction that has made Spendor one of the most respected
feature anodised aluminium - manufacturers of speaker systems in the country. The construction and
_extrusions-and panels, with - ; finish too is the envy of any craftsman. ’
integral facilities to mount The Spendor € i . . y
sub chassis and PCBs. (" ' Spendor Company is a self-contained unit of highly talented audio
. ) el S engineers who put quality before quantity. Currently over 2,000 Spendor
N e e Tt speakers are used by professionals like the British Broadcasting
Telox: 261306 5.8 = Corporation, The 1.B.A., W.D.R. Cologne and other selective arganisations.
Tel. 01-221 ;3‘642 ) Reality as seen by your ears? Compare Spendor sound with live sound

and see for yvourself.

Spendor Audio Systems Ltd.,
Station Road Industrial Estate,

A Hailsham, Sussex BN27 2ER
Soundengineering et Hailsham 843474

WW — 026 FOR FURTHER DETAILS

WW — 041 FOR FURTHER DETAILS
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_ 4 ® ORDER BY POST OR TELEPHONE ® ALL MODELS ON DISPLAY'
F R O M WITH BARCLAYCARD/ACCESS ® RETAIL'S MAIL ORDER —
. s - EEECT;GON;C TEST EXPORT — INDUSTRIAL
] . IPMEN
Since it’s introduction, the CS1830 has been our top sell_er, SPECTANISTS ® OPEN SIX DAYS A WEEK
and no wonder, when you glance at the comprehenshlve )
specification and the extremely attractive price which ® ALL PRICES INCLUDE VAT ® CALL IN AND SEE
includes two matching X1/X10 probes. FOR YOURSELF
Add to that the fact that we can normally supply from stock - - . ALL v
and you have a winner. Some of the details are listed here P E A range of Scopes in stock from 5mHZ Single Trace to 50mHZ Dualtrace. PRICES INCL,
but if you need further information, just contact us and we'll ) Mains and Battery/ Mains portables.' UDE VAT
be happy t0 assist. —) e Z Sy on demenstration. ‘ DUAL TRAGE
C.R.T.. i zum PR SINGLE TRACE |
= UK c/p etc £2.50, (UK c/p etc £3.50)
120 x 96 mm rectangular PDA with internal graticule Hm 307-3 10mHZ. 5mV, 6 x + cmcdizpel;cy plugczmponem test  £158.78 S3156A 10mHZ, 10mV 5" display £267.00'
Y Bandwidth: €01303D 5mHZ, 10mHZ, 7 x 7em display £108125 N ESRIBRMNZIMISCiss 2N £284.00
DC - 30MHz SC110 10mHZ Battery portable, 10mV 3.2 x 2.6em display (Optional cise il L Yy ‘t.,‘.’,cg}s‘;'fa’;'ay Pl
Sensitivity: ) SLBOIZA \OmHZ 1My 5 sptay £155.00 *LBO30BS 70mHZ, 2mV, 5 x 6. 3cm display. Battery/mains. Portable builtan
5mV/div (30MHz) *CS1559A 10mHZ 10mV. 5" display £198.50 Nicads : . £482.00
2mV/ div (20MHz) *W1B1 15mHZ 1mV 5" display £2a1.60 JMII24 20mHZ. Smy. erae isplay 10z SwoeglDEIRy s
! A . - mi . £MV, Ispla’ !
Input RC: *Price ll@cludgs free ‘Probo(s\ CS51830 30mHZ. 2mV, 5 dis;ayyplus sweep delay and delay line — ne\g
1M /23pF .OPTIONAL PROBES (ALL MODELS) madel . , £569.00
L L v 0 b A isplay. Delay Sweep d
Risetime: 11.7nS X\ 0,80, X10 £3.50. X100 £12.08. X1.X10 £10.85 w0514 10miz. 1mv: @) 5 dogn £294.00
Beam Switch: - LAIR @ LEADER @ HITACHI AV152 15mHZ. TmV, 5" display £326.00
4 Chop/alternate % E 3 *V302 30mHZ, 1mV, 5" display £447.35
Modes: q £/ *V550 SOmHZ, 1mV, 10 x 8cm Delay sweep + 3 channel display £799.25
CH1, CH2, Dual, Add, Subtract » $G402 100 KHZ 30mHZ with AM <pRO’ SWR/FS |
s - GENERATORS ™ rae: “esss PRO’ MULTIMETERS 7FS AND
Triggered, auto, or single shot A - apde  LSG16 100KHZ (300mHZ on Harmonics) (UK c/p £1.20) POWER METERS
Si gﬂep Time: - BF el Pttty Moiot et e £63.25  M1290 100K/Volt 30 ranges pius AC/ =
2 : . ; ; ; ] Batsery). LSG231 100m HZ 1mHZ (adjustable) FM amp £67.00 p
(1) gSs/dlv-Z(zggs /div (40nS using X5 mag) 20 ranges in stereo generator, pilot and nf,odlus 51:5)-,_00 . K1400 20K /Volt 23 range large scale = 3 _"
-b seque PULSE £79.95 Range in stock cover 1
weep Delay: e , M1500 20K/ Volt 42 range plus AC/DC b U
100mS-1u$ adjustable with trace bright up fordelay 2001 1HZ 100KHZ (function) ~ '£88.70  10amp 4 £53.50 ;fg?;Zsoaggelt’:t%lls'; et bl
location ‘ LD Iggfg 55?422 SSrmZZ Efg:-gg K200 38 range FET 10m OHM input Grid Dipmeter.
2 Modulation: / CS1577A R g 20Hz to 30MHz multimeter £95.00 R9 SWR/S 3-150mHZ£9.50
. . . 4 o 53.00 SWR50 SWR/Power meter.
_ TTL compatible 10K impedance 5 MHz bandwidth } Dual 30Mhz/2mV Signal 200SPC as 200P plus built-in freq. LOGIC PROBES/ 3%-150mHZ 0-1000 watts
race Rotation: ¢ Del ¢ display / 100mHZ counter £337.00 £13.95
B ) elay etc ) . ‘ 110 SWR/Power 1%-14.
éecmca. ¥ . e TT100 Gunction 10kHZ)  £90.85 m{gﬁ!l?slfgiwing hight/low, etc., | 9/10/100wss~  &11.50
nd the Price? £410 + var kg 'E'AZII sig%s'?'_t;;re) coo.00 SAteS that scopes can miss. Al circuit 17 8 Twinmer pls £
g _ ) o — 9. powered for all ICs. Plus large range of BNC/PL259/
£455 + var (includes 2 probes) 3 LAG26 20HZ— 200KHZ €73.60 | P3 50 MHz logic probe £55.95 etcieads plus adaptors/ connectors
) AG203 10HZ— 1mHZ sine/sq £126.50 | P1 10 MHz logic probe £35.50 always in stock.
: LAG120A 10HZ— 1mHZ £146.00 P2 1% MHz logic probe £19.95 W AL elS. oo
e ® . Also in stock range of Protoboard kits and LM1 Logic monitor £33.00 mMHZ 5-50 watt Plus 25-
. breadboards o9 ) _ £33.0 40mHZ ac match £16.80
rec elv 1N g or e LEADER @ TRIO @ NEWTRONICS @ LEVELL LOPO76'50 MHzlogic probe with case | | KDM G Dip 114-250miiz
o 8.

HAND HELD BENCH PORTABLES (uxc/p £1

(UK postetc 85p) .- =ines s ¢ VRS B > (UK c/p £1) ;
GL35C 3% Digit LCD in AC/DC with case 2M235 3% Digit LED 21 rangés, 0.5% | [~

£37.50 AC/DC 2A £60.38 |

TM352 3% Digit LCD plus 10A DC and ?&350 3% Digit LED 34 ranges AC/DC
s £54.95 101363 374 Digit LCDAC/DC 2 g -
ME502 3" Digit LED plus 10A DC and  Digit /DC 2 amp
Hfechacker £43.95 351 3% Digit LCD AC g L
LM2001 3% Digit LCD 2 amp'AC/DC 51 3% Digit LCD A /DC121a1n;p85
0.1% £51.70 & s
6200 3Y Digit LCD 0.2A AC/DC. Auto -M100 3% Digit LCO AC/DC 2 2 8
range £45.95 50

-z

DIGITAL MULTIMETERS Siizar = MULTIMETERS oo

discerning few.

6220 As 6200 plus 10A AC/DC £55.95
6100 As 6200 plus Cont. test/range hold

DMA450 4 Digit LED 34 ranges AC/DC
10 amp . £113.85
(DM series options. Carry case £8.86

KRAT101 1K/Volt 10 range pocket

: £63.05 Ni-cads £8.63 Mains adaptor £4) ATM1/LT1 1K/Volt 12 ki i
= . = o 1 1 / i - .63 J oit 12 range pocket £5.98
Eﬁm‘ | oot gt o) $u:5ﬁs3§/z%?g?th:.$CDogAADcC ?v?t:g:sess 1503 4% Digit LCD 28 range AC/DC 10 NHS55 2K/ Voit 10 range pocket £6.50
) — i amp includes mains adaptor £159.95 ATI 2K/Volt 12 range pocket de luxe £7.75
< 1 2 . NH56 20K/ Volt 22 range pocket £11.85

F R EQU E N CY cu"F METERS/ YN3B60TR 20K/ Volt 19 range packet plus hfe test
. £13.50

INSULATION TESTERS AT1020 20K/Volt 19 range de luxe plus hfe test
1 COUNTERS Portable and Bench LCD and LED Counters | (A mulirange except K2303) 7081 SOK/Volt 368 range plus 10 mp DC  £ag.ng
‘ :.2;;0 600mHZ. Prices include batteries and 7 TR303TR 20K/volt plus 12A DC plus hfe test £15.95
. 5. S'(I':2O 20K/Volt 21 range de luxe plus 10A DC and 5KV
5 £21.95
HA"D HEI-D (UK post etc B5p) ") AT205 50K/ Voit 21 range de luxe plus 10A DC

PFM200 20HZ to 200mHZ 8 Digit LED  £52.27 / £24.95
MAX50 100HZ to 50mHZ 6 Digit LED ~ £61.00 ‘ 7080 20K/ Volt 26 range large scale, 10A DC plus 5KV
MAX550 30KHZ to 550mHZ 6 Digit LED S iy

AT2050 50K/ Vol
£106.00 050 S0K/Volt 18 range de fuxe pius hfe test

| BENCH PORTABLES 3107300 AMPS GO0VAC .0 |  ATZ10 100K/Volt21 rangado e 124 AC/EC
2 ‘ . . p . . VAT (UKc/p £1) " K2803 300 AMPS SOOVACz.g: . 360TR 100K/Volt 23 range plus hfe checker and
NRD 515 SYNTHESISED HF MONITORING RECEIVER . .. . ............. g?g?zg ::g S %?&g'ﬁgéﬁ%ﬁ;ﬁ%gﬁﬂ;z (£89.00 O ivs 7ay (3338 AC/D’c 10 amps s
NHD 515 MULTICHANNEL MEMORY UNIT .. ... .... o0 8- oggac ok c £27.60 inc. VAT 7010A 9 Digit LED 10HZ to 600mHZ  £169.00 OHM ey . TR CHOOSE FROM UK'S.
NVA 515 LOU DSPEAKERUNIT . .......... "2 0800 000 o0 o0n.oaaalboaooldaosao oo £3450 e AT ;:ggopgogm:fgrefﬁfﬂrzwfgg bu:t43m1u;: :)::‘:i?‘:i;r;i:?‘:t:nlsgg Sl LARGEST SELECTION
CFL 260 600Hz CW FILTER .. .. .. 60 a0 5000880060 a@e0000000000 oG 4 Z | ggﬁ":;ﬁf&ggm‘?mmr ?132762% X::o%/fn‘fu’fanon e 1053\2&? TV GENERATORS
The NRD 515 is a PLL.'synthesised communications receiver of the highest class featuring advanced radio technology combined with the gitLCD 20MHz ................. . 500 VOLT. 0/200 OHMS continuity LCG-393V PAL 8VHF 6 patts  £137.00

£67.50
. Also digital and DC typss in stock SCG-392u

igi i ; i i i Il modes of operation, PLL digital
latest digital techniques. The new NRD'515 is full of performance advantages including general coverage, a ! L dig
\;:‘FE(%)SforlE(]:lligitatl3 tunigg, 24-channel frequency memory (option), direct mixing pass-band tuning, etc. JRC's 65 years of radio commuglcaﬂo;:s_
experience will give you *'the world at your fingertips.-The NRD 51 5 is but a single item from the JRC product range which extends all the

way to full marine radio installations for supertankers.

LOWE ELECTRONICS Ltd.

CHESTERFIELD ROAD, MATLOCK; DERBYSHIRE DE4 5LE

CSC ® SINCLAIR ® OPTOELECTRONICS ® NEWTRONICS

PAL B UHF 15 patts £217.00

Stockists of electronic equipment, speakers/kits, PA equipment plus huge : FR[E

H = AL P ot q
i f accessories ® UK carriage/packing as indicated ® Export — prices on request /
=y @ All prices correct at 1.2.81 E & OE @ Al prices include VAT CA7 4‘—66'(/60

Send )
AUDIO ELECTRONICS (s St
Limited A E:Tpanies,
301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564 Bfuss!

WW — 009 FOR FURTHER DETAILS

TEL. 0629 2430/2817

‘WW — 046 FOR FURTHER DETAILS
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LOW PASS Fli

Now from 10kHz to 20MHz
TOKO’s recently expanded
LPF series covers from the
audio spectrum through to
20MHz in a series of LPFs
for mpx, video, -radio etc.

S HNO

NOomaNNnO 28

COmau
nohoomaonm

The LPFs are based on
7&10mm formats with
up to 4 LC tuned ele-
ments per block. Many
stock types available.
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EBO ) d g .50 | PCFBO1 0. 150/45  7.50 | 2D21 00 |6L6 : ] b
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for details. l; cost 400-600kHz
; crystal replacements

for MPUs, RCs etc.
Low cost - wide range.
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ALL PRICES EXCLUDE VAT — CURRENTLY AT 15% |
POSTAGE 50p ORDERS UNDER £12 - FREE OVER £12

ANAD

S
AM TX/RX
;'_‘s gt)/(:;OpF Terms and conditions of sale: CWO please, MA available
HC25U 1,65 | for schoools, colleges, industrial users etc. Please ask for
gsn‘l;:x”g;gﬂ details. ACCESS/BARCLAYCARD may be used for mail
% fraq 1.85 | or phone orders (Mastercharge/Visa overseas), Please add
PAIRS...AM 3.10 | enough for overseas airpost (inc catalgues pse} since the
00 | PAIRS...FM 3.25 | airmail rates have been dramatically increased in January.
CHANNELLING: This listi a iof insi N 4 p
27MHz. 50kHz isting gives a brie F nsight into the wide range of active and
35MHz; 20kHz passive components availabke from AMBIT. Qur full &
XTAL FILTERS E pricelist include the LARGEST STOCK RANGES OF COtLS,
J0MAB1: 10.7Mbz, 15Khz BW CHOKES, CERAMIC/MECHANICAL/CRYSTAL FILTERS, all
pole. 4 X types of radio modules for AM/FM/SSB - plus the most sophist-
10M22D: 10.7Mhz, 2.4Khz BW, icated D1Y FM tuner parts in the world. £1.85 {inc) will get you 19,
SSB, 8 pale. 17. full set of catalogues {pts. 2,3 & 4) or 75p per individual section. § 25A1085 2N3866

Video frame stores are a new add-
ition to TOKQ’s memory product
range. They permit easy analysis of
low dose X-Ray pictures, digital .
processing of picture information
(including the VFM10D with 8”
disk drive) with much better
resolution than available from VTR

DEO FRAME STORES §

525/625 operation

512 pixell/line

Local or remote control
Top/bottom & L/R reverse i o —— |
Models available with digitized 1/0 ‘ S O

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCOOE CM144SG

8888838
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1CL8038CC 4.
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HA11211
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TELEPHONE (STD 0277) 230903 TELEX 995194 AMBIT G, POSTCOOE CM144SG

200 North Seruite Road, Brentwoad, Essex

200 NorthService Road, Brentwoaod, Essen
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Prices ¢ [ ] E [ ] -
from £
1825A Dual Timebase 50ns-1s/div. 525 I Oc I nve s m e n
9 1805A Dual Trace DC-100 MHz 5mV. \ s y .
3 'ﬂ///////// 1MQ/50Q §50 v ] N
I /// TEKTRONIX 0
- \ / Type R. Transistor R.T. tester. Puise J i
/-// \ 7// rate 120 pulses/sec. R.T. Less than
A / 5 mus 100
A //// Type G. Differentiai amplifier. 100:1 ’
/ CMR DC-20 MHz. 50 mV sensitivity 50 = n 4 ;
/i " Plug-ins for 500 series a g Prices
Y 1A1 duai trace Pqu-!n DC-50 MHz 25 Temperature Measuring from £
/ 0l 1A2 dual trace Plug-in DC-50 MHz 180 Equipment
/ // . 1A4 four trace Plug-in DC-50 MHz 375 " .
oy 1A5 Differential Plug-in 75 ' (NB Thermocouples notiincl.}
SN N IANTNY Z Differential Plug-in 190 COMARK
/ A ,}/ 77 W 81 Adaptor Plug-in 1A Series to 580 = s B0 Pri }%LBKL_%‘&&Z"&):;J%;OC v 75
/ 9 ¥ v 3 1088 it
7 /////// P S Eraolor odhiis Egmnhs SOiuTr-:ERN from £ Ps!sh('oﬁfu e from£  Spectrum Analysers fomE }3%1%%;?;&;;,;;70% o
;ng/ﬂiivdn gain diff. amp. oL 16 speed: B 1650 AM/FM aaé}Ma;,,st g 525 HEWLETT PACKARD 1625BLS —100°C to +300°C L
0.1 Hz-1 MHz 104V 450 BS3166 channel 1ImV-10V GENERAL RADIO ?333& Trffg-&gHGene/ counter Ig:;BTLEherTZ%%%uplss b e 90
;Q%leg;/ﬂi?ace pate: 525 ::EC:/T.’SETT PACKARD el 1362 UHF, 220-920 MHz 450 8445A zAﬂ.utommkz: pre-selector £ Typed Tm;mot:ou:;l'ax:s+ 75
/ d o . 10 MHz-18 GHz 1300
A /// / 7B53A Dual Timebase 5ns-5s/div. 50 680M. 5 inch. Stripchant Single Pen SGGO-,éJsL,.E_é?X,é\NCEW 86 8555A RF Plug-in 10 MH2z-18 GHz : Voltmeters-Analogue
‘ / N / Oscilloscopes (storage} 5mV-120V I/P 20cm/min 2.5 cm/Hr 275 EWLETT P ACmK A‘ RD 1kHz Res 3000 AV
(W Ly, o) ONIX 7046A Two pen A3 0.25mV-5W/cm 996 ‘ 8518/85518 Display & 8Mk IV AC/DC V.AC/DC Amps. @ 70
, : A // /// 4 j TEKTRONI -y WUDEL Sk 204D 5 Hz-1.2 MHz. 6001. BOGB att. _ RFSection 1,350 BOONTON
Y ’y// s L . il 2 AL e Nagra 4.2 LSP Professional Audio O/REAMS 10 NELSON ROSS 92AD/01/08 10 kHz-1.2 GHz 1998
// V) == //////////////////// Y All . t for W P o, Recorder (Batt optd) 1216 6208 7-11 GHz 502 FM/PM Imw 1100 011. DC-20 kHz. 80dB dynamic FSD 104V Res 525
4% A }'/' TR Y %///////////////// equipmen T 75 PHILIPS 86140 800 MHz 2.4.GHz 4 10dBm  range Dispersion: 100 Hi-6 kHz 30 92C 10kHz-1.2GHz 5004V-3V. 1%
7 ., X . - . o — m 3 g - 1 ”
é/ / /////%/7///’/7/////////// sale is fu||y refurbished 5648/3A6/2867. DC-10 h:'1Hz. Dual m‘ %22) 3ipgle pen 10in chart o 1A 1.84.5 GHz Ext AM/FM/PM &’ﬁa“}ﬁs’iﬁ?oki’,;o?é"&?f;?:f 1 IT:;\SNLETT PACKARD =
1% 7/ = 5n g . trace 10mV sensitivity, split screen - 10 mw 925 2
////‘/'//////////// to manufacturers' Or|g|na| speCIflcatIO ns storage oscilloscope / 750 RACAL MARCON] %RE?(‘}RONIX 350 400E Millivoltmeter
! 466 Storage 1350 cm/us Variable h Store 4. Uses D/4 inch magnetic TF144 H/4S HF Generator : e g . - 10 Hz-10 MHz B/W 1mV FSS 99
Persist DC-100 MHz 2225 tape. Will record 4 F.M, channels. 10 kHz-72 MHz AM 550 Emé"'ug-'n unit fits into various 427A. AC/DC/Q multimeter . 275
Prices Prices Prices 7313 Splitscreen 4.9 cm/_us. DC- Operates at 7 different speeds. 1875 TF791. FM Deviation Meter 2 senes CRO's. 50 Hzi1 MHz. 3406A. 10 kHz-1.2GHz 345
Bridges trom £ from £ . from £ 25 MHz (M/F for 3 Plug-ins) 1650 S E LABORATORIES 4-1024 MHz % reater than 60dB dynamic range 8% 3400A 10 Hz-10 MHz 1mV-300V
GENRAD Oscilloscopes Phase Meter 6150/6151 12 channel UV ) T o 1y ritiiz AM R 256 Sweep Generators clie 350
GR1657 Digibridge LCR, 6054A/04 11 Digit 20 kHz-18 GHz ADVANCE DRANETZ 1250 mm/s-25 mm/min 6 in chart 1400 2. 1.5-220 MHz AM. FM. 350 HEWLETT PACKARD KEITHLEY
; 850 BCD O/P 2800 0S1000A DC-20 MHz. dual trace 200 b Hz. Z in 100kQ. 994 6 Channel Pre-Amp + 1% = 1V TF2171 Digital Synchroniser for 8690B Mainframe. tnt/Ext AM. Ext 610C Electrometer DC 1mV-100V,
auto, LED display 3300B Dual Trace DC-50 MHz 301A 5 Hz-500 kHz. Z i o 1 R0 TF2015 525 &5 0 peci it by =
i 3 3 . +1%10 +2°, : ¥ ps 107 ¢ Recordero.
CINTEL ) Function Generators 5mV/div. Dual Timebase 600 S%U'acy +1° to +2°. Analogue o0 6008 25 Channel uV 8 in 4m/sec to: TF2002/AS 10 kHz-72 MHz FM/ AM 86938/100 3.7-8.3 GHz.5mW. PIN LEVELL P g
277 Measures iron core inductances INTER-STATE ‘GOULD ADVANCE pawariaisss 25mm/min g5 0.1-WVo/p 625 levelled ‘N” connectors TM3B 54V-500VAC 1 Hz-3 MHz
°'°‘“"°°2°)H litblalO e oot . ELECTRONICS 0510008 DC-20 MHz Dual Trace © e SMITHS INDUSTRIES gzzmvz%“"- 5 “/°°’5Z°M“Z' .86998/100 0.1-4 GHz 6mW. (20mW 50 t0 100 dB 80
less than F51A Multi-Mode. + and — offset: X-Y TV Sync 250 DY')A s A0 C500 MHE RE541.20 Single Pen. 0.5mV-100V .03uV. Counter o/p 650 1o 2 GHz). PIN levelled. ‘N MARCONI
HEWLETT PACKARD 0.0005 Hz to 10 MHz. 10/15V /509 2%  LEWLETT PACKARD 2081 1(:0 o 3 - FSD. 3-60cm /min and hour 360  TF2012UHF,400-520 MHz. FM 550 connectors 1200 D) 18 et (5 . SE 0
4342A 'Q’" Meter QLC complete 1250 FS5A Multi-Modey 0.0025 Hz-10 1703A Storage 1000Div/ms. SOmV100 3 YOKOGAWA RACAL - TEXSCAN PHILIPS :
MARCONI Mz VSO0 e TRV GCABRISE DC-35 MHz. Dual trace Mains/Ext HEWLETT PACKARD 3046, 10 inch Chart Single Pen. 0.5 9081 5-520 MHz LED Display O/P — 9900 Sweep Generator 10-30 MHz
H n O/P up to 100k bursts/sec 350 ocC 1200 478A Thermistor Mount for 432A 9% € otk E 130dBm AM/FM 18785 CRT Displa 525 PM2454B 1mV-300V 10 Hz 12 MHz =
TF868A Universal Bridge 250 i 435A 0.34W to 100mW 5 MHz- mV-100 VI/P2.60cm/min and/hr 380 VS60 Svs Y G tor 5100 MH 21 19M$2. DC O/P 300
TFI313A Universal LCR Bridge 0.1% 3755 PHILIPS - LAt I s oo 18GHz 475 3047. 2 Pen Version of 3046 425 SCHAFFNER BB e 90  RACAL
WAYNE KERR . ;zﬁusare/.'l'rie-mguzl-ar/PUIls;a o|:fputs. 182;: Dc.m(z) Mf.:: h;:'i:?r::\;, large 8481A Power Sensor for 435A 200 Signal Sources and :3633?‘;?"““50" Interference & TV Markers sat of 5: 31.5, 32.5, 35, ?gll)(hﬂl\f% hGlliIlivoI}meter
e 25 Etemal sweep faciity 30Vp. p max 2L % MARCONI SANDERS Jeignatos NSG2008 Mains Interference ey Stz & b Voltz;r{et::s‘?’g‘icziirtrglcase =
gg k%gL%%RB?iZg%e e output 325 MEDELEC 6460 10 MHz-40 GHz {Depending on BOONTON Simulator (Msinframe} 260 LN4OA Log Ampiifier 105 q
{Detector and Osciflator not incl). Logic Analysers M-scape 4 channel DC-100 kHz U/V Head:o - m 1028 4.3-520 MHz Int/Ext FM/AM STC DANI?N)/%J;JOEE
8641. Measures L/C/R/G Accuracy HEWLETT PACKARD Chart I i 0.1uV-1v 500 175 34216 Noise Generator 20 Hz-4 kHz N 1SS -
of0.1% 450 1601L Logic state analyser PHILIPS MARCONI : Flat/CCITT Wig 315. FLUK
Q801. Y parameter test set. Plus - 12 channel display 250 PM 3211 DC-15 MHz E::u?IoThr:}ie 2mv 425 TF2512 DC-500 MHz 0.5-30w 509 130 80|(-)(l)i 1599 LY
transistor adaptor unit PM3233 Dual Beam DC- z TF 893A 10 Hz-20 kHz. 20uW-10W. 120 ;
. Cable Test Equipment I e 2 A S 1650  2mV/dw. 4 o e PR ALL PRICES LISTED ARE EXCLUSIVE OF VAT (Standard Rate). AC/DC/OHMS/Curtent 115
ARCONI 1607 16 channel 20 MHz clock TEKTRONIX ower supplies HEWLETT PACKARD
M I 575 (Display scope required) 1500 475 Dual Trace DC-200 MHz 2mV 125 BRANDENBURG 34740A /34702A 9999
le23aaia s ssoqestiel TEKTRONIX 485 Dual Trace DC-360 MHz 500 _ 475R 10-2100V 5mA DC Stab. 150 FSD.AC/DC/OHMS 180
HEWLETT PACKARD 7D01F 16 channel up to 50 MHz 1 M0 250 MHz : 210 cARNELL SOLARTRON :
3556A For psophometric clock MAP . 2650 5458/}“. DC-30 MHz. dual trace. 1308 0-30V 1A DC Stab. 65 LM1420.2. 2300 FSD DC only 0.05% %
measurements from 20 Hz-20kHz. L g Deiayed timebase 325 LM1420.2BA. 2300 FSD AC
0.1mV-30V input leve! ars Mains Monitors 585A/82. DC-80 MHz. dual trace FLUKE LM1420.284 X
NEC COLE 10im¥as=nsitiuiTy A B g T 350 A200.19999 FSD DC only 160
. TTS-37B. Noise, level and VU T1007 200-260V. 35-65 Hz STV PIEED (Gl GIVE T E2s ord AM/FM A203.19999 FSD AC/DC/Q.
measurement. Sensitivity -80dBm Thresholds 10V, 50V, 100V, 200V 75 D78 ITT RA Generator 130 dBm Sensitivity: (14V DC, 104V AC,
up 1o +20dBm 25 pDATALAB 547 AR ECEOEZ ot ice : Power Lab. up to 30V Dual Supply & , 081 5-520 MHz 100mS resistance 300
STC DLO19 Power line interface for L . i MARCONI 1T PACKARD - £3550 TRONIX £2995 A205.19999 FSD AC/DC/8L 300
74216A Noise Generator CCITT 280 wansient recording 350pp i 03NIDCIElMEZ SRS L 3 TF2154/1 0-30V 1A, 015V 2A HEVLEL o AM-FM Signat GEnerd £1300 TEK 350 Mz OsciloscoP A243. 119999 FSD AC/DC/Q.
74261A Psophometer CCITT ars DL 905 Digital Storage Unit DC-3 Mainframe MHz. CRT Readout 0+7.5V 4A 60 gBA0B Precis m Analyzer = Main "af\on £2200 4g5 Dual Tra e Storage Oscilloscope £699 Sensitivity: {14V DC, 104V AC,
TEKTRONIX MHz 10mV 1085 :;’24‘;‘,3:‘;2&? 4 P,:'g - i 1200 SMITHS 18417 Snem;:u m Analyzel ~ ‘FFS ;:ct\on ﬂj’; 1912 oua\\4 Tvzfi;) crm/ms writing SP€€ 10mQ resistance) 325
in H . A
1502 Portable TDR Cable Tester 2,725 DRANETZ IPMENT 470157V o/ p Power Pack g2 85528 Sspeectvum Anatyzer — R F Section d &0 ° DC-10 Mz Oscilloscope Ma.ntranz\e £1900 7050.99999 Auto AC/DC/Q 350
: 606-3 Disturbance Analyser Avg, TELEQU 85538 5P Analyzer — RF 3€%0 & 7313 Storage O 4DC-25MH Voltmeters Vector/Phase
WANDEL u. GOLTERMANN Sag/Surge 2625 D34 Dual Trace DC-15 MHz 2mV SORENSEN g555A Spectiu™ alyzer — LF Secton y £2500 4.9 e/ ps Witing speec new DC-1 MHZ £670
DLM-1. Send/receive system 1500 21 J Mains/Batt 525 DCR 300-2.5 0-300V 2.5A DC Stab. o a566A Spectrum AN e (for 180MaIntrame) ooy ‘227 Differential Pugt: g rantee} DRANETZ
LDS-2. 200Hz-600kHz sender for GAY — D75 Dual Trace DC-50 MHz Dual Pulse Generators 6538 Spectiur™ Anfll Y Logic Analyzer 7A2\2/.10V/ oiv (12 month gua o 3058 9999 FSD Mainframe for PA
ing group delay and LDM Records + ve/ —ve transien Timebase 600 DB ELECTRONICS § Channel Display 104 Plug-in- £ 3001 module 575
am:::::!iogngvariations 3250 of 80ns on AC or DC Lines 250 083 DC-50 MHz. Dual trace. Large Y 150. I.C. pulse generator 50 AW 7526 Dual Tra‘;:\V-SV/ Div. Readout £650 HEWLETT PACKARD
LDEF-2. Filters for DLM unit 250 Modulation Meters 6% CRT. Dual Time Base 650 i) S PHILIPS vz 2mmV/ DIV £525 DCASIMHZOMY> 6s/Div CRT 3430A 100000 FSD T4V-1000V DC
Counter Timers AIRMEC Oscilloscope Plug-ins 52 ?EE:EZﬁOR&:: 5v/500 PM 3212 pual Trace 29 M . 2B53A Dual Timeba VIS /////// BT
HEWLETT PACKARD e i SEWLE] TRAt D RT 1208 £ Oscllggeats Timebase Duat Trace DpC-25 £625 e ” -'/W I//////////////M/ : /// 10uV-1000V AC & Q 625
5300A /53038 DC-520 MHz 6 digits 210 MARCONI 1804A DC-50 MHz Fous channel 139(L). 10Hz-50 MHz 10V/509 A paa214Dudl TIMERT == W"// Wi, /////////7/////[///
53004, Display Module. 6 Digits. TF2300A 1-1000 MHz. AM/FM 450 20 mV-10V/div. 575 AT 5ns 175 7 Oscilioscope IS ' /////// W ////////////
oRe!Y o 7 Rl L ‘
S0 3 030 M /500 AT B P) 7 T il PLEASE NOTE:
d v 7 7 7 7 - z b 4 I .
T eaaPosas hatio, L ’ A ¥)  HEWLETT PACKARD //////-////////////»W/////////////////// Carston Prime Equipment LISTED HERE IS ONLY A
i 7 / ) / . o0 7 I
13035 5C-520 MH. (Plug-on) i } ’ : % 214A 100V/500. Double puse O/P. . 1171111 brings you recent “State-of-the-Art” instruments gEI(_)ECTION OF OUR WIDE
Lo = | A5 Now Ex Otock delivery || izt at competitive prices, with fast delivery (2-6 weeks). Every “Prime" [ AP /iy et
B e Module: o R TF2025 0.2 Hz-25 MHz £10V/50V o instrument carries the Carston 90 Day Full Guarantee covering parts and labour. FOR DETAILS OF OUR FULL
. i RT 7ns J — — : '
5267A Time Interval Plug-in 10ns 120 - R p
5345 DC 500 MHz Time Int, Ave. . OSCILLOSCOPES Recorders an%Sngnal : . ‘ B STANDARD RANGE OF
i 1 ! itioni uipmen :
18;5?)::?1' R:;oconverts 5245 = TEKTRONIX 465 DC-100 MHz Dual Trace TEKTRONIX 4754 DC-250 MHz Duai Trace 2&“:}5';('0“'“9 quipme 7 EQUIPMENTS —
L2 et et 25 | 5mV-5V. Div 0.05us:0.5s. Div Delayed SmV-5V Div 0.0%s:0.5s Div Delayed : a RING US TODAY!
lug-ins to 5345 T B XY DC4 MHz £1250 T B XY DC 3 MHz £1350 PR2200 Instrumentation Recorder Y !
RACAL 1 i up to 16 channels. FM/DR. Record ‘ Redundant
9024 10 Hz-600 MHz 7 + 1 digits 250 These instruments sold with vegllayG aIID sgg:::hr; tape &)M H/ZDR T
9835 6 Digit DC-20 MHz 10mV 100 - i 1.R.1.G. DC-40 kHz FM. i Contact: Noel Jennings quip
3837 DC-80 MHz 6 digits 130 ONE YEAR FU LL GUARANTEE 300 kHz DR . M 3 6500 CARSTON ELECTRONICS LTD. Why not turn your under-utilized.
" SYSTRON DONNER N O Eggzﬁow\x am}'ﬂum, e 5 fglRDLgY HOUSE, 27 CAMDEN ROAD n test equipment into cash? Ring
i “U . .. . v % NDON NW1 9NR. Telex 23920 us and we'll make you an offer.
e P ™ Uwmmm T, ME102C. Wow and flutter metes
WW — 019 FOR FURTHER DETAILS
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7 = tunan CE-G0A FMIAM COMMUNICATIONS MONITOR
By sl o (]

N7

D, Compact, versatile -
field service monitors
A e for two-way radio .
L AR maintenance '
Sl ‘

Introducing the first 472 digit handheld DMM in a .
market that’s been the exclusive domain of 3'2 digit S 135 D1GITAL MULTIMETER
models. Until now . ~ -

The new Keithley 135.

O At il SersicoiMoita Combining outstanding specification with

CE.50A.1: FM/AM Field Service- impeccable performance. And confirming Keithley’s

Spectrum Monitor - position as a major innovator in D.M.M. technology: i

. 0.05% DCV accuracy
‘ Five functions

‘ | ‘ Low battery indicator
Exclusive representative: / ‘ Full overload protection:

Aspen Electronics lelted 1000V max DCV

Communications Equipment and Components
2 Kildare Close, Eastcote, Ruislip, Middlesex HA4 9UR ‘ 1000V peak ACV
Telephone: 01-868 1188 | - 300V max Ohms

Telex: 8812727
‘ 10 amp range
@ ACV sandwidth to 20 kHz

The price —only £139 + VAT

Need a bench unit? Then take a look at the new
Keithley 176. Five functions, 42 digits, +0.05%,
DCV accuracy, and full function annunciators.
Built up to a standard — not down to a price.

Yet atonly £179 + VAT, the 176 gives quality,

4% digit performance at a cost some 32 digit
manufacturers would dearly love to match.

To find out more, fill in the coupon. And see what
keeps Keithley one step ahead.

SANLL @ LEVER

BB GEN LEVER mesomsnnsn

MGDULATIGR commmmsmorsnm
SREQUENCY Mz}

{

1015: o B

e aeNon Ber ,_ s Ghgp

@O@ﬂ@6050|_4

@@J@&am@m

WW — 034 FOR FURTHER DETAILS

NEW FRANCHISE AT FANTASTIC PRICES - EX STOCK
WE GUARANTEE THESE PRICES TO BE UNBEATABLE ANY WHERE !!

12/24V RANGE PRI 220/240V 15/30V RANGE PRI 220/240V 25/S0VRAANGE PRI120/220/240V 30/60VAANGE PRI 120/220/240V
\ [ 5 SEC:
e 12V OV 12y e 12V 15V OV 5V V15V S OV 20V 25V OV BV ¥ V 25V 0OV _24v 30V 0V1 V 8V30V
VOLTS AVAILABLE 3=315—0—15 + NOLTS OUT5=)25—0— VOLTS 6 =)30—
PS PRICE
DEE o A e AMPS PRICE  P/P
oav 015 40 15v 30v £ 0 5
o i 1050 247 095 AMPS
i 210 i 0.95 25v 50v
. 143
S173
73
90

0!
2

PRICE P/P
£ £

S

ROWRNWANG L
Lo,
ANoCBOH
VAN HWN
o
@
Slo

(XN
3=y
Ne

16 8
20.10
30.15
40 20
60 30

48/96V RANGE PRI 120/220/240V OV. 15V 220V 240V ‘ 4
o ROIcE VA PRICE P/
K OV 36V 48V ov 364 v aav . 1 ) ' PR‘CE: P TYPE ? .

VOLTS 12=) 48—
PRICE 50 213 0.58
£4 14 100 313 1.10
¥ 200 3.65 143
350 5.63 1.43
500 3 173

750 4 1.90,
1000 . 2.05

—SsmonwnaS

R
fSoON@mR AN

bbiobka'g' YRS

SOMTRS MW

3
5!
6!

No

30 15 4 e
40 20 .

AUTOTRANSFORMERS 240/220—115V CASED AUTOTRANSFORMERS
65VA —10KVA 240V LEAD IN:115V: 2PIN SOCKET OUT

LINE A DJUSTMEN1" AUTOTRANSFORMERS

oms

0 200 210 220 230 240 250

7.22
1.87

NS S

X wra

WOBBNNN =
coNomNN
8858

BANNRONS DM

MAINS ISOLATORS [SAFETY SCREEN) MAINS {SOLATORS (SA#ETV SCREEN) ; B MAINS ADAPTORS
PRI120/220/240V SEC soﬂm sﬂfwm FRI 380/416/460Y SEC GDQWV sagmv ' 13 amp plus in type. reverible spider jack lead
VA PRICE P/P TYPE =~ VA mA PRICE P/P

: £ _ 100 6759 250 38 058
60 735 173 - E : REGULATED

251 . i ) i - 101 67.59v 300 470 058

1215 p " . =
14.75 b : i SEND TODAY 50p (REFUNDABLE WITH FIRST ORDER} FOR CATALOGUE

e b } M TITAN TRANSFORMERS AND COMPONENTS

22.70
32,08 ( - p CENTRAL HALL CHAMBERS GRIMSBY 5. HUMBERSIDE

glizs : ) MAIL ORDER ONLY - PRICES INCLUDE 15%VAY

KEITHLEY

Keithley Instruments Ltd

1 Boulton Road Reading Berkshire RG2 ONL
Telephone (0734) 861287

Telex 847047

WW-018 FOR FURTHER DETAILS
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' Howto |
get your hands on
a signal suiccess.

320 pages worth of the latest & best
in signal processing components.

Write fo Pascall for this new M80 catalogue which covers the
complete Merrimac range of signal processing componentsand
integrated networks from DC to 4GHz. It also provides reliability data in
the form of MTBF calculations for each product area. .

Merrimac is one of the World’s most technically advanced
companies specialising in low frequency lumped element components
and infegrated networks; microwave stripline components,
subsystems, high power ferrite isolators and circulators.

So w‘r,i’te to Pascall today for your copy of the M80 on your
company’s notepaper (or phone -
if you prefer) indicating u Me rrimac
your area of inferest - we

e Now thereis one. . .
guarantee you'll find it one of the be;t. in signal processing

Def Stan 05-31/BS9000/CECC approved

Pascall Electronics Limited

Hawke House, Green Street,
Sunbury-on-Thames,

Middlesex TW16 6RA

Telephone: (093271 87418 Telex: 8814536

icS
the pestin Q\eciron\c
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PRODUCTION

TESTING POWER UNITS

Now available with
3 OUTPUTS

DEVELOPMENT

SERVICING

Type 250VRU/30/25

OUTPUT 1: 0-30v, 25A DC
OUTPUT 2: 0-70v, 10A AC
QUTPUT 3: 0-250v, 4A AC

ALL
Continuously
Variable

alnadio

VALRADIO LIMITED, BROWELLS LANE, FELTHAM
MIDDLESEX TW13 7EN
Telephone: 01-890 4242/4837

Stocks of standard items
exceed a quarter of a million.
Individual units to the tightest

specification made to order. Interface
Quartz
Devices

This technology is available now from Limited

29 Market Street
Crewkerne
Somerset TAt8 I

Crewkerne {0460] 74433
A Telex 46283 infaceg

WW — 016 FOR FURTHER DETAILS
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Oscilloscopes
5650 2CH/50MHz, SmV at S0MHz,
1mV ot 10MHz. Dual time base.
Sweep delay.
Signal delay.

R.C. Oscillators

10Hz to 1MHz.
Sine and
square
outputs. Low
distortion.

Voltmeters

High Sensitivity: 100
micro volt (FS).
RMS, dBm and

dBv scale.

Law-pass

filter. High

input

impedance:

5531 2CH/35MHz, 5mVot.

35MHz, ImV at 15MHz.

Dual time base. Sweep delay.
Signal delay.

2CH/20MHz, 5mV at 20MHz. ImV.
5520 at 10MHz. One touch X-Y
T.V. sync sepatator.

417B 5Hzto 500kH:. Sine and squore
outputs. Low distortion.

459 0.01Hz to TMHz. Sine, triangular
and square outputs. 1
Output voltage > 20V p-p.
(4591 0.0005Hz
to 1MHz)

P e ol
-

4

538A  Lowcost. 5SMHz bandwidth.

3" screen,

X-Y display.

9"’ screen.

KIKUSUI HIGH

0.01Hz to 100kHz, Sine, triangular i
457A and square output. V.C.G. mode
(FM) 1000:1 V.C.A. mode (AM),

458A 0.01Hzto 100kHz. Sine,

triangular and squore output.

V.C.G. mode (FM) 1000:1,
Trigger and gate

Just some of the extensive range of

QUALITY ELECTRONIC TEST INSTRU

Post the coupon for your full, informative catalogue now

2 identical channels.
2 needle pointers,
RMS, dBm ond dBv

0.002% wow-flutter capability.
6702 High sensitivity. 100mV. JIS, NAB,
CCIR, DIN standard. Sigma
memory function

255 Frequency, time, rpm modes. 10Hz
to 150MHz 0.01, 0.1 and 1.0

25

Attenuator

Low cost. DC to 50kHz.
Unbalanced ‘v’ and ‘T'.

865AZ 0105k AC. Adjustable current
limit. Manual,
automatic modes.

and currents
up to 200
amps,

PAB Series Economy series.
C It 5 1

‘variable. Series/

PAD Constant voltoge, constant
operation with automatic cross over. No
avershoot on turn- on, turn-off. Remote
programming, remote sensing, auto
paralfel
operation.

MENTS l

_____ s = = — = = = —— —

[ Please send me the full, informative Kikusui catalogue and price list.

All prices exclude VAT and are correct at time of supplying copy to publication

o :
Barclaycard and Access R, N I

N T e — L A | | e credit cards accepted o I

Addressll SN S SRS OO W = B NG, | i W -

Company . : L N (RS Telephone NO. ..., . A I

’-1 2, Castle Hill Terrace, Maidenhead, Berkshire SL6 4JR |
I_" TELON'C/BERKELE_Q UK Telephone: Maidenhead (0628) 73933 Telex: 849131 Telber G I

WWAAAAS americadeiohistorv ocom
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100000000,000000 Ohms

The AVO RM290 is a bench type
megohmmeter with a resistance range that
goes up to10" © :making it-ideal for those
applications where there is a need to
measure the electrical resistance of

non- conducting materials...accurately!

You can use the RM290 for tests on
insulating components in electronic
assemblies or on capacitor dielectrics.
Resistance measurements can be made at
test voltages of 100,250,500 or 1000 V.
Readout from the single resistance scale on
the meter is direct, irrespective of the test
voltage selected.

You'll find the AVO RM290 a great asset. Get
in touch with us today and we'll let you have
the full facts.

FMEGOHMMETER RM 290

AVOLimited, Archcliffe Road,
Dover, Kent, CT17 9EN
Tel: 0304 202620 Telex: 96283

You'll never meet a better meter

g L FURTHER DETALS r-L- Thorn Measurement & Components Division

@E lllllllﬂ

\‘ “

g%/ " iarcesT ptieuons oF — ~ SIS

\

biggest and best selection of CB Radio Accessories from all the leading manul‘acturers,mludmg

/ CUMMUNICATI!]N

ANTENNAS 3 T ¥

H'I‘\HARADA ke |@n)| S - Cﬂm.m

TEI.EX
the antann-

“‘T@ Sole UK. agentsfor:-
0 N{-RAMA =
LI'CA MIKICORPORATION-SA © '"“

Mura Electronics (UK) Ltd.,79 Church Rd. Hendon, London NW4 Tel: 01 203 527718

WAMW 'armericans
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AMCron
INDUSTRIAL
MUSGLE

Model — M600

POWER RESPONSE DC — 20KHz = 1dB.

OUTPUT POWER IN EXCESS OF 1.5kW INTO 2. 75 Ohm LOAD (CONTINUOUS R.M.S)). .
D.C. OUTPUT 20 AMPS AT 100 VOLTS OR 2KVa.

HARMONIC DISTORTION-LESS THAN 0.05% DC-20KHz AT 1kW INTO 6 OHMS

PLUG-IN MODULES: CONSTANT VOLTAGE/CURRENT, PRECISION OSCILLATORS *UNIPOLAR AND
BIPOLAR DIGITAL INTERFACES, FUNCTION GENERATORS, AND MANY OTHERS.
OUTPUT MATCHING TRANSFORMERS AVAILABLE TO MATCH VIRTUALLY ANY LOAD.
FULL OPEN AND SHORT CIRCUIT PROTECTION GUARANTEED STABLE INTO ANY LOAD.
TWO UNITS MAY BE CONNECTED TO PROVIDE UP TO 4 kW, x

INTERLOCK CAPABILITY FOR UP TO EIGHT UNITS.

3-YEAR PARTS AND LABOUR WARRANTY.

For full details on all Amcron Products write or phone Chris Flack

K|rkham Electronlcs

MILL HALL, MILL LANE, PULHAM MARKET, DISS, NORFOLK IP21 4XL
DIVISION OF K.R.S. LIMITED.
TELEPHONE (037 976) 639/594

smdiohistory com
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TRANSFORMERS
IN A RANGE OF

16

TYPES

We use advanced winding technology to make our toroidal transformers. They
have only halfthe weight and height of their laminated equivalents and are
appreciably more efficient. Our toroidals cost virtually the same as the oldertypes
which they are rapidly replacing. Induced hum is reduced by a factor of ten.
Supplied with rigid mounting kit with centre bolt, steel and neoprene washers.

30w mmdiexcsonm €471 | 160w wen 1520 £8.88
(+£1.20p.p. +0.89 VAT) (+£1.80p.p. +£1.60 VAT)

SECONDARY _SECONDARY SECONDARY SECONDARY

TYPE RMSVOLTS RMSCURRENT|TYPE RMSVOLTS RMSCURRENT
1X010 6+6 2.50 5X012 12+12 6.66
1X011 9+ 1.66 5X013 15+15 5.33
1X012 12+12 1.25 5X014 18+ 18 4.44
1X013 15+15 1.00 5X015 22+22 3.63
1X014 18+18 0.83 5X016 25+25 3.20
1X015 22+22 . 0.68 5X017 30+30 2.66
1X016 25+25 0.60 5X018 35+35 2.28
1X017 30+30 0.50 5X028 110 1.45

] 5X029 220 0.72
50 80mm dia. x35mm £5 ls 5X030 240 0.66

VR Weight0.9Kg i nl

(+£1.30p.p.+0.97 VAT)| o ol |
2X010 6+6 3.16 1225“ %Z’E;‘X‘Z;;Sm 510.59

2X011 9+9 a7 ! £l 0. +£1.87 Vi
2%X012 12+12 2.08 B Gl 2R L5 4VAT)
2X013 15+ i5 66 - lex014 [8+18 6.25
2X014 18+ 18 1:38 i6X015 22422 511
2%015 22422 INE] 6X0l6 25428 450
2X016 25425 1,00 féxol7  30+30 375
2X017 30430 083 I6X018 35435 321
2X028 110 045 . |6X02 40140 2.8l
9X029 220 0.22 %028 1 204
2%030 240 0.20 6X029 220 1,02
6X030 240 0.3

80w weigniiry - £5.16

(+£1.50p.p. +£1.03VAD| J(yp Liomm e xSomm 19 9

3X010 6+6 6.64

e B s wa
+ 5 . 17X 25+2 .00

3%013 15+ 15 2.66 73017 30430 5/

3X014 18+18 2.22 7X018 35435 428

3015 22+22 1.81 7X026 40+40 375

3X016 25425 1.60 025 45+45 333

3X01 30+30 1.33 7X028 212

B W gk mE i

3X030 240 0.33 o

120w weigneizvg £6.12

(+£1.60p.p. +£1.25 VAT)

500vz weigni s £16.35

(£2.10p.p. +£2.77VAT)

4X010 6+6 10.00 8X017 30+30 8.33
4X011 9+9 6.66 8X018 35+35 1.14
4X012 12+12 5.00 8X026 40+40 6.25
4X013 15+15 4.00 8X025 45+45 5.65
4X014 18+ 18 3.33 8X033 50+ 50 5.00
4X015 22+22 2.72 8X028 110 4.54
4X016 25+25 2.40 8X029 220 2.27
4X017 30+30 2.00 8X030 240 2.08
4X028 110 1.09

4X029 220 0.54 ® I.L.P. TOROIDAL TRANSFORMERS
4X030 240 0.50 ARE GUARANTEED FOR 5 YEARS

CHOICE OF 3 PRIMARY INPUTS
LL.P. Toroidal Transformers are available in choice of 110V, 220V, 240V, coded as
follows: (Secondaries can be connected in series or parallel)

For 110V Primary insert 0 in place of X' intype number.
For 220V Primary (Europe)insert | in place of “X'* in type number.
For 240V Primary (U.K.) insert 2 in place of “X" in type number.

Example — 120VA 240V 15+ 15V, 4A = 4201_Jj.
* CUSTOMER DESIGN ENQUIRIES INVITED.
QUANTITY PRICELIST AVAILABLE.
FREEPOST facility.(U.X. only).
Simply address envelope to FREEPOST to address below.NO STAMP REQUIRED.

TO ORDER Enclose cheque/Postal Order/Money Order payable to 1.L.P.
Electronics Ltd or quote your ACCESS or BARCLAYCARD
account No. To pay C.0.D. add £1 extra to TOTAL value of order.
Also available from ELECTROVALUE and MARSHALLS.

B ) B BP 1RANSFORMERS

A division of 1.L.P. ELECTRONICS LTD.

FREEPOST T5, GRAHAM BELL HOUSE, ROPER CLOSE
CANTERBURY CT2 7EP
Phone (0227) 54778 Technical{0227) 64723 Telex 965 780

WIRELESS WORLD APRIL 1981
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SAFE ELEGTRIGAL INSTALLATIONS

lowresistance testset

FARNELL INDUSTRIAL CONTROL - WETHERBY - WEST YORKSHIRE L$22 40K - TEL. (0837) 61961 - TELEX 557294 FARIST G

are your concern

Measures earth resistance from equipment to
distribution board earth up to 100m apart

Measures contact resistance of circuit breakers,
switches, bus bar joints, crimps, fuses etc.

Also a boon to manufacturers of transformers,
chokes and coils, wire and cables etc.

Test current up to 5A ensures contact 'wéttihg'

Resolution 1 miliohm

Smaller and lighter than alternative instruments

Costsa ot lesstoo. .. only £210 UK ex VAT

Good range of optional accessories

Wholesaler enquiries weicomed

Detailed brochure and price list from:

WW — 062 FOR FURTHER DETAILS

How to become a

SUCCESSFUL CONSULTANT

in your own field. :

- Have you ever wi
quit your job and
yourself?

Woell, maybe you can! Many people
are amazed when they discover the
tremendous amount of professional
experience and specialized knowledge
they've accumulated; experience and
knowledge that others wili gladly pay
for. Literally thousands of people who

~ made that discovery are now pros-
peéring as independent consultants,
full and part time.

The way to begin is by reading How
to Become a Successful Consultant in

. Your Own Field, by Hubert Bermont.

Clear, stralghtiorward, packed
with solid information and advice,
this authoritative manual telils you
everything you need to know to
establish your own independent
consulting practice. Here's a sampting
of the contents:

@ Whatdoes ittake to be a successful
consultant? {See Chapter 1)
® How to get starled. (See Chapter 3)
® How to operate your business - a
collection of “tricks of the trade.”
{See Chapter 5.)

® What to charge your clients - plus
five helpful rules on fees. (See
Chapter 6)

® Why you should nevar work on a
contingency (speculative} basis.
{See Chapter 7)
® Ingenious ways to promote yourself,
and make people want your services.
{See Chapter 9}

® Contracts: why you should avoid
them at all cost. (See Chapter 10.)

rt working for

Please allow 14 days for detivery.

@ Justwhatdo consuftants doall day?

(See Chapter 11}

@ How to market your ideas. (See
Chapter 11)

@ Whyyou'li never have to worryabout
competition. (See Chapter 13)

® And much more!

Perhaps no one is better qualified to
have written this book than Hubert
Bermont. He has served as consultant
1o more than 70 major companies and
trade associations, including the U.S.
Chamber of Commerce, McGraw-Hill,
the Electronic Industries Association
and the Smithsonian Institution. Yethe
made the decision to become a
consultant only aiter being fired from
an executive position at the age of 43.
You'll learn first-hand how he did it ~
and how you can do it too!

-

© CHARTSEARCH LTD, REG. NO. 953026. 11 Blomfield Street, London EC2M 7AY.

e o e o e o e e s o e O A O O o e e
To: CHARTSEARCH LTD, 11-12 Blomfield Street, London EC2M 7AY. Please
send me, postpaid, my copy of “*How to Become a Successful Consultant in Your
Own Field", for which | enclose my payment of £12.50. |

b Address ... _ e e

Overseas orders, add £3 per order for airmail shipment.

How to Become a Successful
Consuilant in Your Own Fieid is just
£12,50 (tax deductible if used for
business purposes}, and you're fully
protected by this unconditional
money-back quarantee: Keep the
book for three weeks. If you're dis-
satisfied with it for any reason whatever,
simply return it and every penny of
your £12.50 will be promptiy
refunded.

How many times have you told
yourself that you're nol gelling
anywhere, that it's time to think
seriously aboutamajorchangeinyour
career? Don’t put if off another day!
Complete and post the coupon now!

A IS e
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METER PROBLEMS?

137 Standard Ranges in a variety of
sizes and stylings available for 10-14

days delivery. Other Ranges and
special scales can be made to order.

o .
Full Information from: g

HARRIS ELECTRONICS (London)

138 GRAYS INN ROAD. W.C.1 Phone: 01/837/7937

Telex: 892301 HARTRO G

WW-—061 FOR FURTHER DETAILS

SEQUENTIAL TONE GENERATOR
— A PARAGON WITH MANY
VIRTUES

This single instrument provides all the signals
necessary for testing Pocket Pagers, Selective
calling systems, C.T.C.S., Tone Burst Systems
as well as R.C.C. systems using PTMF, MTS,
IMTS, Interrupt and F.S.K.

The memory also has additional capacity for
tomorrows communications needs.

For further information contact Mike Taylor

= FieldTech

PARAGON ELECTRONICS

FieldTech Ltd.
Heathrow Airport
London

Hounslow TW6 3AF
Tel: 01-759 2811
Telex: 23734
FLDTEC G

WW — 15 FOR FURTHER DETAILS

Ladiohistorv ocom o

World-

Electronic Brokers
| = =

Other models availabie.

HM307 10MHz plus component tester.

HM412 20 MHz with sweep delay.  £350.
HMB812 50 MHz storage.  £1458.00

FROM i

61/65Kings Cross Road,

London WE1X 9LN.

HM312 Dual
Trace
Oscilloscope.

DC-20MHz.
Sensitivity 5mV-
20V/cm. Time
base range
0.5uS-0.2S/cm
with xb horiz mag
to 100nS/cm,
with variable
control
uncalibrated to
40nS/cm. CRT
screen 8 x 10cm.
Full XY using chi
as X input.
Bandwidth
2.3MHz. TV
trigger:

NOW BETTER
VALUE THAN
EVER AT

HM512 Dual
Trace
Oscilloscope
with delayed
sweep.
DC-50MHz.
Sensitivity 5mV
20V/cm Time
base range
0.1uS-2.0S/cm
with x5 horiz mag
t0 20nS/cm.
Delay ranges 7
decade steps
100ns-1S with
fine control CRT
screen 8 x 10cm.

s

as x input,
bandwidth 4
MHz. Z input.
Delay line allows
viewing of
leading edge.
Vertical overscan
indicated by 2
LED's.

£580

£138.0f

All scopes can be fitted with a long persistence CRT at extra cost.

beating Oscilloscope Offers

Tel:01-278 3461.Telex 298634

Prices do not include carriage or VAT,

WW — 036 FOR FURTHER DETAILS

29

Full XY using ch f!
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SOUND INVESTMENT

TOOLCASE FOR

UNDER £40

Designed for the professional Electronics, T.V or

improvement in sound quality from your tape recorder. A full
; catalogue is available, price 50p, which features a wide
) range of heads for cassette and reel to reel machines, as

'::;:‘é?fg; : zcc?;'ig'ta? ogho W s el B el well as replacement motors, tape transports, etc. 8050A 4% DigitLCD -
: v g : Universal cassette heads to EIAJ standard, hole centres DMM with true RMS on
The T L99 sets a standard as a low cost alternative % @ 2 sided Reversible Multi-purpose - 17mm apart, 12mm from head face: ¢ AC volts and current
to more expensive cases. tool pallet i DC volts 200mV-1KV
- . X 4.62 o 0ss
It offers strength with a practical use of space B12-02 g'tono relcorS/pI:yback g 4:2 10uV resolution AC
and many other features. ‘@ Document area B24.01 EEHEVISEY d volts. 200mV-750V,
§ ‘ B24-02 Stereo r/p £ 7.66 10uV resolution.
\\O @ 90° opening lock back stays B24-07 Stereo r/p for Dolby systemg i £ 9.0 DC/AC current
]é‘\’:% g C42RPH20  Stereo r/p sendust head, suitable for chirome & 200uA-2A, 0.01uA
IQ,, A ® 3" deep ABS lid and base metal tapes _ : £10.67 resolution resistance
é,é,) ‘\\ C42RPHO4  Stereo r/p glass ferrite, the ultimate fong life, 20002-20M¢2, 0.018
%. %l;,‘:'bd‘ @ Twin handles with 8 fixing points high performance head £13.34 resolution. Also reads
ase& I;,lflct on aluminium frames C42RPS18  Stereo twin gap r/p long life head for record dB direct referenced to
%o ey S % monitoring £28.99 16 stored impedances.
a"a,./""‘-- ¢ @ Burst proof toggle locks with keys C21ES18 Mono/Stereo erase head £ 213 Conductance ranges
Sney Wbl 5 g, C44RPHO3  Four channelftrack rip £15.15 2mS and 200n§.
2, ©® Moulded adjustable tray in base " C22ES04  Twinhalf track erase € 5.43 : £zgg mains gwdel
e C iveri ices i AT.Postand packing 40 : A UGS ST
400,,;’76 5 2 @ Heat sink for hot soldering iron Exstockdelivepies iinces; nclude VAT. Pos R o iy 8012A 3% Digit LCD DMM with true RMS on AC volts and current,

, O e - A V7
% o, s o 3
| dd,e&j/;‘,‘ - Torg ,:7,}70 7 . = L\ > : s DC volts 200mV-1KV, 100uV resolution. AC volts 200 mV-750V,
3 ¥/ d / : 3 3 e . 100uV resolution. DC/AC current 200uA-2A, 0. 1uA resolution.
4f/p§‘a@e& 6’8304 ~ / leen5|ons TL 99 177 x 12" x 6" split (shown) ‘ Resistance 20092-20M$, 0.1 resolution Low resistance 252 and 209,
‘..- .‘..‘....~,.“~._. } 9 £

@ also availabl 2 " x 6” spli . i
23 95 ) - available TL100 19” x 14" x 6" split d 1m§2 resolution Conductance ranges 2mS-20uS-200nS
6572 5,0 %0 3 | k electronic products £199.00 mains mode
e*r,o X £ Tools NOT included. British made. ; E | o 5 £219.00 mains battery.
9 4, Money back guarantee. Allow 7-21 days for delivery. The Monolith Electronics Co. Ltd., 5 urc reet,

8010A 3% Digit LCD

Crewkerne, Somerset TA18 7HR. Tel: 0460 74321. Telex:

DMM Same spec as

46306 MONLTH G. 8012A plus a 10Amp

r ' . AC/DC current range,
A s‘ OPE —— : 2 but no low resistance
; . i range.
J [ \ £159.00 mains model
SAFER THAN A VOLTMETER =
~ ; 4 . COMMUNICATION TUBES — EX STOCK Eglzc?fgc;/zo?viu?\;f h?tr;\dheak
[ ] N wi
f LOGIC MONITOR Instant - S|multcmeous : 4-65A Y {OHDAA0A Qﬁbdcﬁ,ivt?,ﬂﬁfy‘igﬁ’;,
. o ° o 4-125A 6080 QQV07-50 ester,
LM-1 monitoring of the logic state " 4-250 6146/A/B QV08-100 BRIy kY,
Of a“ lc NOdes 4-400A 6155 QY4-125 AC volts 200mV-750V, 1004V resolution.DC/AC current 2mA-2A;
il 4-1000A 6156 QY4-250 - 1uA resolution. Resistance 20082-20M%2, 0.1 resolution.
Just clip it over your IC. 4CX250B 7527 QY4-400 Conductance 200nS .Peakhold of AC or DC volts and current.
'LM-1 Instantly and accurately shows both static L . 4CX350A 8042 QY5-3000A :-evell getézc?rtqpef?;e; ?lr&ugg 8 at)r-s{r:efgraesn:gﬁ%d& joncen
i i H evel and continuity, .00, g ’ o
gpd Fynamlc logic states on a bright 16 LED 4CX1500A QQV03-10 & MORE 8020A 3% Digit hand held LCD DMM. spec as per
LM-1 f'lsg a_V- AR QQY03220A 8024A with extra conductance range of 2mS hut
. -1 ninas its own power. - ‘ no peak hold, level or continuity ranges.
‘ e TRANSISTORS — EX STOCK y 4
LM-1 cuts out guesswork, saves time, and eliminates R/F POWER TR, Complete with carrying case. £125.00.
the risk of short circuits. 2N3375 2N5102 BLY33 BLY88 8022A 3% DigiL hand helddLCD DMM. Spec
LM-1 is suitable for all dual-in-line logic ICs. ' 2N3553 2N5590 BLY34 gtig? : ?ﬁ%e;l?gi(:/:edu‘};?ocno?n :gtcz"rgi;?rg?m
LLED on = logic state 1 (high), LED off = logic state 2R AR BLY36 carrying case £7.00 extra.
i Y - 2N3733 2N5641 BLY53A BLY92
: ; 0 {low), and each LED is clearly numbered 1 to 16 2N4040 2N5642 BLY55 BLY93 Al ilabi f
‘ in the conventional |C pattern. ' : so available a range o
! J 2N4127 2N5643 BLY83 BLX13 accessories including
4 = GLOBAL SPECIALTIES CORPORATION BLYS4 BLX14 : current shunts, EHT
N et ot K e et NS 52@553 ' 52282? BLY85 BLX67 D REabe T piobe
GLOBAL SPECIALTIES CORPORATION, DEPT. 75 ON5071 oNG082 BLY87 BLX68 ; '@Q Temperature probe and
y Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. ¥ & touch and hold probe.

I Name : ] ' I 2N5090 2NB083 & MORE ) i " Fulldetails on request.
iy ' e | TS et e a— 0 T . | g i degiagrioniesf)
plus 15% + Plus post and packing I Address ) I . all items shown is 1 year
. g g bl Bl L APRACAreSS. . L o L i 0 . oo DL BN LD e N SEND FOR DETAILS TO:

Total £37.37 including b ther than the 8020A
R ruction mERuAE QUANTITY  FREE catalogu AERO ELECTRONICS (AEL) LTD e 2years.
GLOBAL SPECIAITIES CORPORATION I HEQUIRED - Tick boxif) GATWICK HOUSE - .
~ LM1.£37.37 I enclose cheque/PO for HORLEY, SURREY, ENGLAND '
I inc.p & pand VAT B M I LEADING EXPORTER ig&%ﬁ?‘%{’f’;o i ' ec ronlc ro ers
Europe, Africa, Mid-East: GSC UK LTD., Dept. 75 Phone your order with Access, Barclaycard or American Express CABLES AER((D G TELEX HORLEY g 61-65 King's Cross Road i
Unit 1, Shire Hill Industrial Estate i e | , WC1X 9LN
Saffron Walden, Essex, CB11 3AQ ; Y Ty [y S R e SRR | To:“:)o1n'278 31462 lex 298694
Telephone: SAFFRON W ; L = el:01- - Telex
\ e AR o aTeee I O SN DR A S G S S SN R \ . a0 s Ty Al VAT -
WW - 037 FOR FURTHER DETAILS
WW — 007 FOR FURTHER DETAILS , WW — 064 FOR FURTHER DETAILS -
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IMMEDIATE DELIVERY

ON ALL SERVICE EQUIPMENT

ge!\era‘ov

\ioED AMPL

PM 55191 CTYV pattern
generator
% Over 20 colour and b/w test
patterns carefully selected for
maximum versatility

* RF signals available in bands, I,
M, IVandV ,

% Variable video output
(with | volt fixed position)

* External video and sound
modulation facility

* Composite sync output for
triggering — includes the line frame
and blanking pulses to the local TV
standard

* Versions available for non-
British TV systems

Reader inquiry number 220

puips] Test & Méasuring

% Instruments

punttY

e

PM 5326 RF signal generator
% 100 kHz — 125 MHz in nine
overlapping ranges with 5 digit display
% Built-in 5 digit counter displays
external frequencies.
Two versions available: 100 MHz
(1 kHz resolution) — PM 5326X or

| pHIPS

RF pRE- SELECTION

1
2
3
4
5
1=}

SUCCESS

| MHz (10 Hz resolution) — PM 5326
% 50 mV RF output at 75§ can be
attenuated-to over 100 dB

% Electronically stabilized outpUt level
* Wobbulator facility for |F amplifiers,

- AM/FM radio and TV receivers

Reader inquiry number 221

WIRELESS WORLD APRIL 1981

LOW-COST,
HIGH-VALUE
OSCILLOSCOPE

PM 3207 dual trace oscilloscope
% |deal for service and general-purpose
applications
* 15 MHz/5 mV
% Triggering from either channel or
external input
% Auto TV triggering
% Same sensitivity on X and Y channels
* B-invert facility
] * Full 8 X 10¢m
screen
Reader inquiry
number 222

FIOOSE FROM
THREE METERS

PM 2517 digital multimeter

* Full four digits

% Choice of LED or LCD display

% True RMS AC readings (AC coupled)
* Autoranging with manual override

* Current up to [0 A

% Options include temperature and data
hold probes

Reader inquiry number 223

www.americariadiohistorv ocom

PM 2505 electronic analogue
multimeter

% 62 measuring ranges

* High V and A sensitivity

* (0MQ input impedance

* Continuity check by sound signal
% Linear resistance ranges to 30 M&
% Automatic polarity indication

% Unique movement for high accuracy
and repeatability
Reader inquiry number 223

PM 2502 passive analogue
multimeter

%k Accuracy at a low price

% Comprehensive measuring ranges

* Highly shock-resistant meter system
% Common linear scale for AC and DC
% Continuity check by sound signal

% 250 V overload protection on all
ranges .

Reader inquiry number 223

...AND THREE
COUNTERS

PM 6661 80 MHz automatic
frequency counter

* One control — ON/OFF

* Automatic triggering, noise
suppression and leading zero blanking
* High 20 mV RMS sensitivity
* 8-digit LED display T
Reader inquiry
number 224

PM 6667 and PM 6668 high
resolution counters

%k | GHz (PM 6668) or |20 MHz

(PM 6667)

* Reciprocal technique giving fast high
resolution measurements down to 10 Hz
* Auto triggering on all waveforms and
duty cycles

% 15 mV RMS sensitivity

% High stability X-tal oscillators:
10~%/month

* Microprocessor control
Reader inquiry number 225

SOMEOTHER STARS
FROM THERANGE

PM 5501 colour bar pattern
generator

% {deal for mobile maintenance

% 5'test patterns for colour and b/w
* RF signal switchable between VHF,
Band lll, and UHF Band IV

* | kHz tone for sound checks
Reader inquiry number 226

PM 5107 low distortion LF
generator :
% Frequency range |0 Hz — 100 kHz
% Distortion 0.02%

* Sine and square wave signals

% Separate TTL output

Reader inquiry humber 227

PM 6307 wow and flutter meter

% X-tal controlled oscillator

* High accuracy and frequency stability
% 3150 Hz or 3000 Hz switchable

% Separate ‘drift’ and ‘flutter’ indication
Reader inquiry number 228

PM 6456 stereo generator

* Complete stereo signal with low
crosstalk

% Separate L and R signals

% External modulation facility

* X-tal controlled pilot

* Adjustable multiplex signal and tunable
00 MHz RF signal

Reader inquiry number 229
WHERE TO BUY YOUR PHILIPS AUDIO
AND VIDEO SERVICE EQUIPMENT
The entire range is available from the Philips
£ lectronic Instruments Department (see
address below) or from Philips Service Centres
('phone 01-686 0505 for the address of your
nearest branch). In addition, the PM 2517 and

B PM 3207 canbe obtained from Wessex
Electronics Ltd, I14-116
North Street, Downend,

Bristol BS!6 5SE.
Tel (0272) 571404,

FROMPHYLIPS QY TEST 8 MEASURING INSTRUMENTS

Use the inquiry service to obtain information about the
products which interest you. Alternatively, ‘phone
Cambridge (0223) 358866 and speak to our
Commercial Office on extension 145 or 148. Inquiry No

" PM5519 CTV pattern generator 220

PM 5326 RF signal generator 221
PM 3207 oscilloscope ' 222
PM 2517, 2505, 2502 multimeters 223
PM 6661 80 MHz frequency

counter 224
PM 6667/6668 high resolution
counters 225
PM 5501 colour bar pattern 4
generator , 226
PM5107 LF generator 227
PM 6307 wow and flutter meter 228
PM 6456 stereo generator 229

Pye Unicam Ltd
Philips Electronic Instruments Dept

* York Street, Cambridge CB| 2PX, England

Tel. Cambridge (0223) 358866. Telex 817331

PHILIPS
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I R OG RA M MI N G G | S h G I I S Crimson modular audio amplifiers feature: ¥Low values The Crimson range of amplifier modules are buiit to very high standards and have earned an enviable
reputation in every field to which they have been applied. The boards come ready built and tested
of transient and stea dysta te distortions ‘Envelope distor- (guaranteed for two years) and can be used to advantage where high quality signal amplification is required.

P4000 PRODUCTION tion (below 500 Hz/ less than 0.05% fgon-board electronic The power amplifier modules range from 60WRMS to 310WRMS with up to twice this amount in bridge,
I . + N . - e
EPROM PROGRAMMER The new Marshall’s 80/81 catalogue is now P T Tl ol N R L R L R Ll L g T L ¢ Ll mode. Al feature substantial heatsink brackats which can be balted to any available heatsink or the

- X Crimson purpose designed types. Input sensitivity is set at 775mV and. power supply requirements are
avallable. A Verltable treasure house Of b ¢ Fullfange ofcon.vpllmentary cpmponents, ie. P.S.U.’s, catered for by one of the three Crimson torcidal power supplies. The Pre-amplifier module (CPR1) is
| heatsinks etc. available from Crimson. basically a phono aml;;llfrer with sophisticated circuitry incorporating R.J. A"G equalisation. Also an

board is auxiliary amplification for tape and tuner inputs. A separate module {MC1) is also available and
components, test gear, tools, etc. gives the required boost for low output moving cail type cartridges. External companents required are

Specia”y interesting to the radio amateur are > - 4 — - b potentiometers for volume and balance, switches for signal routing and a regulated 15V D.C. power

. o o source {REG1). Complimenting this range, are the electronic crossover modules X02/X03 which, with a
the followi ng Leader instruments aval | a bl e special muting board (MU1) can be incorporated in all types of active speaker systems.
from stock:

Numerous applications are possibie with Crimson modules. For exampie, a complete Hi-Fi Pre & Power
Antenna Coupler LAC895

amplifier of 40-125WRMS/channel can be built using our Hardware kits (see Hobby Electronics review,
August 1980). Alternatively, Mono or Stereo slave amps of up to 500WRMS can be built into proprietory
flight cases, while other uses include active loudspeaker systems such as designed by R.|. Harcourt in

I 3.5 to 28 MHz Price: £88.00 ireless World October/November 1980. Further details of how to use the modules are contained in the
~ Antenna Coupler LAC896 Users/Application Manual available at £0.50.
50MHz Price: £44.00 .
Antenna Coupler LAC897 Q/PBohms® Q/Pdohms* PSU  H/Sinks iivi I F.R.

8 CPS1 Simm x 1 5Hz S0Khzi 3dB)

S 144--148 MHz Price: £44.00 a B CPS3  Tomm  0V/uS  T10de S ) o 20k 2aty
This unit provides simple, reliable programming of up to 8 " TRDIP Meter LDM 815 8 PR i AL AV v i o3 1‘235?.352513‘;31
125

gr’gg ‘m"F"a{hM 10dB 7SV 1.5Hz-50Khz { 3dB)
Qutput 775mV REG1 3 204z 20Khz
Qutput. REG! B! 0uV] X7nm 20Khz
X02 X031 _Output _]752§Qva RBREGL. 9V u$ _980dB 775my. over points
*Power output is quoted WRMS “and is given for two modules run off the same power supply. Higher
powers are obtamable if using one module per P.S.U. arifusing astablllsed P.S.U.

EPROMS simultaneously. It has been designed for ease of operator 1.5 MHz to 250 MHz Price: £45.00
use — a single ‘program’ key starts the self check — blank check — Antenna Impedance Meter
program — verify sequence. . LDM 870A 1.8 MHz to
Independent blank check & verify controls are provided along with 150 MHz Price: £44.00

mode, pass/fail indicators for each copy socket and a sounder to RF Power : .. y
signal a correct key command & the end of a programming run. Meter LPM 880 0.5 to 120W . * A 600
Any of the 2704/2708/2716 (3 rail) & 2508/2758/2516/ Price: £73.00 . - M AT TR
2716/2532/2732 (single rail) EPROMS may be selected without " SHR/Watt- meter LPM 885 1.0W to y s D Emevs % ; B et e vt g
hardware or personality card changes. 100W Price: £47.00 g u e e e e, S
PRICE £545 + VAT. Postage paid ol e i S
» » 202 g T B Card, 0f whiie bar /
Send SAE for details or phone Richard Kaiser e Lk Thermal Cutouts  E1 &) ‘o
02407 3568 for specialist advice. oW X

BULK EPROM s
P 0 0 '00 Send for our latest A. Marshall {London} Ltd.,
= * catalogue. Free to industrial Kingsgate House,
E RASI N G customers, 75p post paid to Kingsgate Place,
private individuals. London NW6 4TA.

Industrial Sajes: 01-328 1009 R W
Y Mail Order: 01-624 8582 24hr service / o g e
Retail branches: London; Glasgow; Bristol. 5, U~ .

9 CLAYMILL ROAD, LEICESTER LE4 7JJ, ENGLAND. Tel. 0533 761920. Telex 34694 Chamco G CRIMLEK

Ermah EASATR UMY e psorven

MORE SPEC. FOR voun' MONEY
TYPE 747 UNIVERSAL CUUNTER TIMER
DC to 150MH1 8 DIGITS, 3 CHANNELS

MODEL UV141 EPR(.).M ERASER

MEASURES —

@ 14 EPROM capacity FREQUENCY Ch A and Ch C

@ Fast erase time £RIDD ch A

@ Built-in 5-50 minute timer IF

@ Convenient slide-tray loading of devices TIME *ChAw*cChB

: gafety(ijnterlocked‘ to prevent eye and skin damage PULSE WIDTH Ch A + or — .

ugged construction 3

@ MINS & ERASE indicators Fopat tha (BN, M :

@ Price £78 + VAT postage paid. ancyesely Various , g
AVERAGES 1 to 1000 events & 3.50 carriage, ins. etc. . accessoriesare also avaulable.

MODEL UV140 EPROM ERASER
Similar to Model UV141 but without timer. Price £61.50 + VAT
post pajd

TYPE 745 COUNTER TIMER It’s true. Our new. diminutive frequency counter, the *Max

0C to 32MHz 5 DIGHTS 50 costs a mere £49.00. Which, when you consider its totally
4". Al | MEASURES — automatic performance, is quite outstanding.
‘9" A FREQUENCY

. " 19 1024 2549 5099 100u 04» e Well, what would you normally expect to pay for a guaran-
(27161(45(‘))ns) £6.00 £550 £500 E450  £4.20 . e teed frequency range of 100Hz to 50MHz; 6-digit LED display;

-{singie rat e ~ . N . . ) el

3708 (450ns) £3.90- 53 BoMlBaNiGmats 00 A L auto-ranging, poIarlty,_ slo?pe trigger and input level; and built

< . e 2 £116.38 6 GATE TIMES/ TIME UNITS in overvoltage protection? _ = i o |

R o kNG & Includeg o el s o LA Lat 1500, " & £3 carriage. ins. et 10 S to 1S And there’s even more. The high reliability of LS| circuitry;

All our EPROMS are manufactured by leading companies and are
tully guaranteed, branded and to full specification. i

OFFICIAL COMPANY ORDERS/CHEQUES TO:
GP INDUSTRIAL
ELECTRONICS LTD.

sensitivity of 30MV trigger threshold; 3ppm accuracy; choice
of battery or a.c. mains operation, and optional antenna.
2 o5 e True value, and yours for the asking.

Just call us on Saffron Walden (0799) 21682 right away.
Your own *Max 50 could be hand-held tomorrow!

Dealer enquiries also welcomed. *For a while, supplies WI//
be labelled ‘Mini-max”,

TYPE 746 AUTORANGING FREQUENCY METER £84.88
1Hz te 99.9KH:

203y,

g

DO t&c.xr\p:)r’a:rn'(

TYPE 615 OFF-AIR STANDARD £97.13
10MHz, 1MHz and 100KHz

0MB ELECTRDNICS , RIVERSIDE , EYNSFDRD . KENT DA4 DAE

Farning! ) :
Tel. Fatninyigm (0322),823563 GLOBAL SPECIALTIES CORPORATION G.S.C. (UK) Ltd., Dept 7F

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Telephone: Saffron Walden (0799) 21682

Telex: 817477

Unit 6, Burke Road, Totnes Industrial Estate, Totnes, Devon

Telephone: Totnes (0803) 863360 sales, 863380 technical
Telex: 42596

DISTRIBUTORS REQUIRED - EXPORT ENQUIRIES WELCOME

Prices, which are CWD and ex- VAT, are correct at the time of going

to press and are subject te change without natice .

FROM OMBRB ELECTRONICS ’
WW—064 FOR FURTHER DETAILS ) WW — 011 FOR FURTHER DETAILS WW — 006 FOR FURTHER DETAILS

www.americanuadiohistorv ocom
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fact: 8.

we’ve put a NEW plus

into the Super-Track Plus

family of V15 Type III Cartridges

e f"i | \

a5

~ Hyperelliptical tip for
- audibly greater freedom
- from distortion
One of the critically acclaimed developments
introduced in Shure's incomparable V15 Type IV «
pickup cartridge is its revolutionary distortion-
reducing Hyperelliptical nude diamond tip. It
established a new standard of sound purity.
through a dramatic reduction of both harmonic and
intermodulation distortion. Now, the Hyperelliptical
tip Is also available in the world-famous V15 Type
I Super-Track Plus Cartridge, bringing together
the sound purity and flat response of the IV at an

eminently affordable price. It is truly second only to
one other cartridge in the world—the V15 Type IV.

V15 TYPE III-HE

Stereo Dynetic® Pickup Cartridge

If you
already own a

V15 Type 111
you can upgrade it!

If you are one of the thousands of
audiophiles who already own a V15

Type I, you too can benefit from the

new freedom from distortion offered by
the Hyperelliptical stylus. Simply replace
your present stylus with the new VN35HE
improvement stylus. It will give your Type
Ill cartridge the same specifications as
the new V15 Type IlI-HE. Takes only
seconds to install (see illustration),
requires no tools whatsoever.

Shure Electronics Limited, Eccleston Road, Maidstone ME15 8AU—Telephone: Maidstone (0622) 59881
WW — 028 FOR FURTHER DETAILS '

www.american.]
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The next seventy years

The artist Pablo Picasso once said: “Age -
only matters when one is ageing. Now that
I'have arrived at a great age, I might just as
well be twenty.” Wireless World feels much
the same. Being the oldest radio journal in
the world and having reached this month
the Biblical age of three score years and
ten, we can justly consider ourselves — in
terms of electronics journalism — to have
arrived at'a great age. And we might just as
well be twenty because it is in the nature of
a periodical publication to renew itself
with each issue. It doesn’t matter whether
one has produced 1,500 or only 15
previous issues, the next edition is always a
completely new book — a new product
belonging uniquely to its own moment in
history and reflecting its own world at that
moment. We did our reminiscing about
the past on our 50th and 60th birthdays.
Now, already 15 years into the era of the
integrated circuit, we are as curious about
the future and what it holds for us as any
young person just starting to look at
electronics as a possible career. '

If we survive the next 70 years, what
could we be looking back on in 2051 AD?
Here a little humility is called for. If the
periodical survives (and not necessarily on
paper) it may well be a very different
animal from what it is now. Electronics
may no longer exist as a definable area of
technology and industry. Just as radio
spawned electronics, which then
proceeded to absorb its parent, the same
thing may happen again — several times
over. On this principle one might look at
other branches of science and technology
with which electronics is already conjoined
and speculate if they are capable of such
absorption. Optics, perhaps, chemistry,
biology . . . ? Or one might even consider
the complete fragmentation of electronics
into a variety of other technologies and
interdisciplinary activities, some of which
don’t yet exist.

Extrapolation from present trends does
take us a little way — greater complexity
and higher performance in electronic
products, more devices on a silicon chip,
changes in microprocessor architecture
and so on. This is the gadgeteering
approach which envisages a world
increasingly full of clever robots, wrist-

watch radios, flat tv screens and
information centres in thé home. But it
doesn’t allow for the possibility that a
completely new, seminal device will be
invented that will transform the
technology — just as the valve transformed
radio communication and the transistor
opened the way to integrated circuits.
Several laboratories are now exploring the
possible use of biological structures as
transducers and energy converters. Could
this lead perhaps to a stochastic, rather
than deterministic, principle of
information processing and transmission,
analogous to that in the animal central
nervous system?

But it is unrealistic to consider a
technology in isolation from the society
which produces it. You can'say with truth -
that scientists and engineers discover and
invent things which change our lives.
These individuals, however, are part of
society and subject to its pressures. You
can say with equal truth that the
technology we have is a symptom of the
kind of society we are: it develops in
particular directions in response to our
material, emotional and spiritual needs.
Broadcasting, hi-fi and other electronic
diversions are technological responses to
the needs of the “‘nuclear family™ for
entertainment and even “company” in
homes that are becoming socially isolated

* from communities. As in the past,

technology will continue to be both cause
and effect. v

1911, in which we were founded, was
the fateful year when Rutherford did the
historic experiments that led him to
postulate the atomic nucleus and the
picture of the atom we have now. Since
then our physicists have been discovering
ever more fundamental particles and our
view of matter and energy has been greatly
elaborated. During the next 70 years there
could be a discovery or insight that would
unify our observations and even depart
from the traditional line of thinking started
by Democritus. Such an event would not
immediately alter the practice of electronic
engineering but would certainly affect
profoundly the work of the applied
scientists who research into physical
processes to create new devices.
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Opto-electronic contact breaker

Compact and maintenance free switching for

electronic ignition systems

by J. R. Watkinson, B.Sc., M.Sc.

The conventionél automotive contact
breaker is still widely used in modern

petrol engines despite its shortcom-

ings. Superior alternatives have been
available for several years, but car
manufacturers have been slow to re-
move the weak link in the ignition
system. This design is simple, cheap,
reasonably easy to install, and pro-
vides a maintenance free unit which
will drive almost all electronic ignition

systems which operate with mechani-.

cal contacts.

Although many electronic ignition units
are available, and several well designed
constructional circuits have appeared,
most of them are triggered by the existing
contacts and use either inductive or capaci-
tive discharge to improve the spark and
extend contact life. Some designs claim to
eliminate the effect of contact bounce; but

the effects of contact heel wear and timing

scatter still remain.

The circuit in Fig. 1 provides an output

‘which, for. low currents, simulates the
.contact breaker and can trigger an
electronic ignition unit without modifica-
tion. The existing centrifugal and vacuum
advance mechanisms are retained, and the
only mechanical part which must be con-
structed with any precision is a chopper
disc.

The light source is an infra-red l.e.d.
with a lens to give a well defined beam,
which is received by a spectrally and physi-
«cally matched phototransistor. Light pass-
ing between the two devices is interrupted

by a chopper disc which produces a rough -

square wave. This waveform is cleaned up
before it is used for -timing. because
electronic ignition circuits generally re-
quire a sharp edge to mgger an s.c.r. A
conventional two transistor Schmitt-trig-
ger was not used because the regenerative

Fig. 2. Printed circuit board mounted on the action plate of a distributor. In the
prototype Tr; was mounted underneath the board.

action only occurs if the input has a low

source impedance and, in this design, the

phototransistor is a current source. In-

stead, an open collector t.t.1. i.c. with two .

gates connected as a set — reset bistable is
used. The inputs are driven in a comple-

‘mentary mode by using a third gate as an

inverter, and the remaining gate is used as
a buffer. The regenerative action of this
circuit gives fast switching, and a conser-
vatively rated series regulator provides re-
liable operation. .

The complete circuit can be built on a
glassfibre p.c.b. and mounted inside the

Ignition Ty +5V
+7 to 15V
- Qutput
MJE34D

or equwulen’f

+

distributor as shown in Fig. 2. The proto-
type fits a Delco distributor as fitted to
many G.M. vehicles, but the layout can be.
modified to fit most other types. Some
foreign vehicles use very small distribu-
tors, and for these it is best to house the
circuit in a small metal box beside the
distributor. Installation is much casier if a
replacement distributor is used. Also, the
second unit is useful to carry as a spare.
The phototransistor is mounted directly
on the p.c.b. and the l.e.d. is mounted
about 2.5mm away on a small board sup-
ported by 3mm tapped pillars which also
carry the l.e.d. current. The main p.c.b. is

. mounted with spacers on the action plate

in the distributor with 3mm screw§ which
must have holes drilled and tapped. As the
action plate is rotated by the vacuum ad-
vance mechanism, it must not be ob-

Fig. 1. Switching circuit and regulator. Try
and Trp do not require heatsinks, but
should be secured with the screws that
hold the p.c.b. in place. Note that ICy must
be a ceramic type to ensure reliable
operation during large temperature
changes.

|
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A set of shaped p.c.bs based on these
layouts will be available for £4.00 inclusive
from M. R. Sagin, 23 Keyes Road, London
N.w.2,

Fig. 4. Phototransistor and l.e.d. mounting. The two pillars must be metal types to
carry the l.e.d. current

A conventional contact breaker cun-
sists-of a cam, rotated by the engine,
which opens and closes a moving
contact held in place by a stiff spring.
As the contacts are forced open by the
~ cam and closed by the spring, the cam
~ hasan atrematmg 1orque acring upon
it. The cam is turned about the main-
shaft by centrifugally operated
weights which reach ethbm:m with
restoring springs to give different
spark advance angles for different
speeds. Therefore, there are two mass
compliance systems which cause a
wide distribution of timing. This
problem is made worse by manufac-
turing tolerances in the cam and gen-
eral wear in the contact breakers. Al-
though a new distributor with
correctly adjusted contacts operates
fairly well, this peak performance
rarely lasts for more than 2000 miles,
and most petrol engines spend a signi-
{icant proportion of their working life
with a sub-standard ignition system.

e v i

Why replace the contact breaker?

The two most common replace-
ments for the contact breaker are a
magnetic pickup, where 4 lobed roror
varies the flux through a coil, and an
optical system, where a light beam is
interrupted by a chopper disc. The
magnetic system is attractive 10 a mass
producer ‘because magnetic compo-
nents and coils are famifiar, but the
optical system is more attractive for
conversion of an existing unit because
fewer mechanical parts are required.

Both types use the existing centrifugal

and vacuum advance systems and, as

the amount of energe extracted from
the shaft is small in cither case, the
torsional excitation of the advanee
mechanism is negligible. Both

systems do, however, exhibit a slight
hysteresis between acceleration and

deceleration as the rogor advances to
take up any backlash when the engine
slows. This is a small penalty and is
normally of little consequenge.
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Fig. 3. Printed circuit boards and
component locations for a Delco
distributor.

structed by the board or swarf, and the
manufacturer’s recommended lubricant
should be restored. If the existing contact |
pivots on a pillar rivetted to the action
plate, the pillar must be removed before
the p.c.b. can be installed. Care must be
taken to ensure that the small board does
not foul the rotor arm or the inside of the:
distributor cap. When mstalled the p.c.b.
is connected to the ignition unit by a
length of good quality miniature three core .
stranded cable. The cable should be sup-
ported by a small P clip fixed by one of the
mounting screws, and by the existing
grommet in the distributor body. Re-
member to leave enough cable loose 50 that
the action plate can revolve. i

The circuit can be tested by connecting
+12V to the supply lead, and a low power
bulb from +12V to the output lead. The
lamp should remain on untl the light
beam is interrupted. Note that the
specified device does not emit visible light.
If the circuit switches the lamp correctly,
connect it to the electronic ignition unit
and take the h.t. lead from the coil directly
to one spark plug. This will avoid coil
breakdown if the rotor arm is not pointing
at a segment of the distributor cap. Check
that a spark is generated every time the
light beam is interrupted and not when it is
re-established.

When the circuit has been tested, a
chopper disc should be constructed to suit
the distributor. The accuracy of this disc
affects the overall performance of -the
system, and the most important parameter
is the angle between the leading edge of the

‘blade and the line joining the mainshaft

axis with the centre of the rotor arm sector.
It is imperative that this angle causes the
leading edge of a blade to just obscure the
l.e.d., i.e. the point of firing, when the end
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of the rotor arm is directly opposite a seg-
ment inside the distributor cap, with the
vacuum advance at mid-travel. If this con-
dition is not achieved the engine may not
run. Another important requirement is
that the chopper blades are evenly spaced
to avoid scatter. The angle between the

blades is found by dividing 360° by the

number of cylinders. Although this unit is
suitable for any number of cylinders, the
greatest improvement will be noticed on
engines with six cylinders and above,
where multi-lobed cams cause more timing
scatter.

The disc does not need great strength,
and the prototype was cut from tinplate.
The centre hole has tabs which are alterna-
tely bent up and down to grip the cam as
shown in Fig. 5. To construct the disc
make a centre punch mark and scribe a
straight line through the centre mark. Us-
ing a large transparent circular protractor
with 0 and 180° marks on the line, mark
the position of the blade edges and scribe
lines to the centre. If an inductive
discharge system is used, the angle be-
tween the chopper blades becomes the
dwell angle, the angle through which the
" points remain closed, and must be the
same for all cylinders. With a conventional
contact breaker the dwell angle has to be
short so that the points can open a reason-
. able distance. Unfortunately, a short dwell
angle limits the time available for primary

Distributor cap
segment

[ R
Phototransistor
{Tr3)

Fig. 5. Typical shape and mounting for the
chopper disc. It is imperative that, when
the disc just interrupts the light beam, the
rotor arm is directly opposite a distributor
segment with the vacuum pushrod at mid
travel.
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current build-up at high revolutions. With
this design, the dwell angle can be in-
creased from the manufacturers specifica-
tion to increase spark energy at high revo-
lutions. If the unit is used with a c.d.
ignition system, the angle between the
blades is not important because the spark
is controlled only by the leading edges of
the chopper blades.

Cutting the disc shape is made easier if
the tinplate is clamped to a thin sheet of
aluminium or plywood. After drilling the
centre hole and filing it to shape, cut the
disc to the correct diameter, cut the blades
to shape and finish with a fine file.
Finally, bend the tabs for a good central fit
on the cam. The disc is then fixed to the
cam with epoxy resin after checking that
all the parameters are correct and that the

disc revolves freely. When installation is
complete, the distributor can be mounted
in the engine and adjusted for correct
timing with a strobe light.

Although this unit will not produce a
dramatic increase in performance from a
correctly tuned engine, the firing at high
revolutions should be smoother and tick-
over should be very steady even when
cold, which permits sparing use of the
choke. However, the main benefit is a
amaintenance free ignition system. The
prototype has now been in use for five
years and the distributor cap is only re-
moved to show disbelievers.

elsewhere are analysed.

frequency.

N OUR NEXT ISSUE
Digital capacitance meter

This is a charge-injection capacitance meter, which'is
provided with a well thought out input-protection
circuit to guard any initial charge on the ¢apacitor to be
measured. Saurces of error in the protection circuit and

New Wien-bridge oscillator

John Linsley Hood describes an alternative way of
using the Wien network to design low-frequency
oscillators. The typical total harmonic distortion of a
simple oscillator of this type is about 0.001%, instead of

-0.01% in the conventional configuration. There is also
an optoelectronic amplitude stabilizer.

Active television deflector

Constructing a device to help people who live in deep
valleys or other places where u.h.f. television
broadcasts can't be received normally. Placedona
vantage point nearby, it picks up the tv signal, amplifies
it and re-transmits it to the viewer’s house on the same

" On sale 18March :

BOOKS

Beginner’s Guide to Digital Electronics,
by Ian R. Sinclair.

146pp., paperback.

Newnes Technical Books, £3.25.

Only a limited knowledge of electronics is as-
sumed here. The author’s intention is to explain
the basics of digital technique to those who have
no training in electronics, but who may have
accumulated information on the active and pass-
ive components used in and around integrated
circuits. He deals briefly with digital elements
from switching devices, through small-scale
systems such as counters, t0 Microprocessors,
though the chapter on micros, which occupies
only fifteen pages, is rather too cursory to be of
much practical value,

A complete beginner may find the lack of
information on application a little worrying:
elements are well described, but with little ex-
planation of what their role in a system might
be. A microprocessor, for.example, is presented
as a device whose program is capable of carrying
out the action of a truth table as an alternative to
a set of gates and registers, with no explanation
of the advantages gained thereby.

The Prestel Business,

by Roger Nicholson and Guy Consterdine.
104pp., hardback.

Northwood Books, £4.95.

This is not a technical approach to Prestel, but
an explanation, primarily for business people, of
what a viewdata system is, how information is
provided and used, some costings and some of
the background. This would be a good intro-
duction to the service for those who know little
more than the name and who suspect that it
could be of assistance in their work. There is no
technical description whatever.
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More on active crossover

networks

Using electrostatic loudspeakers with a common bass unit

by D. C. Read, B.Sc.Hons (Elec. Eng.)

Modifications to David Read’s 1974
active filter crossover design provide
for Quad electrostatic loudspeakers or
Isophon tweeters, with appropriate
alterations in crossover frequencies.

An article in the November 1974 issue of
Wireless World showed how some econo-
mies could be achieved in a stereo system
using active cross-over networks. One
such economy was to have a mixed
mono/stereo arrangement using a single
bass unit working in that part of the audio
band where sounds are non-directional.
Sounds in the mid and upper ranges were,
in the system suggested, produced by
smaller speakers fed via the amplifier/ac-
tive-filter crossover units as described ear-
lier (Wireless World, December 1973). This
economy arrangement worked well, with

the added flexibility of the active filters'

enabling best use to be made of the five
conventional cone units — one bass, two

+20 to 24V

mid-range, two upper-frequency speakers
— variously selected for best operation in
the chosen ranges.

Given greater financial freedom in the
choice of the output units, it seemed an
attractive idea to apply such a mixed
mono/stereo arrangement to a three-
speaker system, using a single cone bass
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Fig. 1. Basis of modified design is this on-
axis speaker response curve.

unit working between a pair of Quad
electrostatic radiators. An obvious benefit
of band-sharing in this way was that the
use of the single bass speaker relieved the
electrostatic units of having to produce
possibly loud sounds in that part of the
audio spectrum where they are at their
lowest efficiency and where, especially at
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Fig. 2. New crossover frequency of 100Hz is
chosen for dual electrostatic + common
bass combination.

From
other channel
56k

Fig. 3. Cut-down and modified version
of circuit, originally published in the
November 1974 issue, for use with
Quad electrostatic loudspeaker. IC4

M.F. amplifier +20 ta 24V
; 56k . % 62k
—ﬂ T High pass
o 5 section
L <100Hz
i 30to 50V 20mA -
62k '
> % J
167 To Quad 2K7
"~ 68n via
power
plR 0S8k amplifier
| 10p
§ 0 e 1 25V
T Y 6KB S 20
f Z
+ 20 to 24V
(
Lommon
low -pass !
section Top view
100Hz

To bass
tombine speaker
via power amptifier

and associated components are
required only once.

www.americaAadiohistorv ocom




42

the very lowest end of the range, they citr

generate considerable distortion.

I therefore set about making the neces-
sary modifications to the active filter cie-
cuit, given as Fig. 2 in the November 1974
article, page 444 or, December 1977, page
575. The basis for the modified arrange-
ment is the on-axis response (sine-wave
input) published on page 157 of the 1979
Hi-Fi Choice, repeated here for reference
as Fig. 1.

The part of the audio band of particular
interest is that between 80 Hz and about
850 Hz. This range of frequencies can he
divided into two regions: 80-170 Hz agd
170-850 Hz. Considering the lower region
first, the Quad electrostatic speaker res-
ponse curve here shows a fall in output
which has an average slope of about 7dB.
per octave. It has been suggested that the
optimum rate of change of loudspeaker
response in a crossover region is 18 to 20
dB/octave. I therefore decided that a de-
signed filter slope of about 15 dB/octave
would be required so that, over this paet of
the band, the combined effect of filter and
speaker responses would be a fall-off rase

&

on the high side of optimum, because 1.f.
energy below 150Hz produces high second
and third harmonic distortion in a Quad
electrostatic speaker.

The upper part of the response curve
section being considered, from 170 Hz up
to 850 Hz in Fig. 1, shows a slope in the
same sense as before but at a more gentle
rate of about 2 dB/octave. This slope does
not contribute usefully to the desired effect
as in the previous instance and has to be
compensated by an opposing active filter
characteristic to maintain the loudspeaker
output reasonably constant down to the
cut-off peint of 170 Hz.

These two considerations suggest the
general form of the required filter response
curve. In addition, I decided to move the
stereo/mono change-over point further
down the band, to 100 Hz instead of 160
Hz in the original system, which used twin
KEF B110 cone units for ‘the mid-range
with a single B139 bass speaker. The
reason for the change is that in larger living
rooms having floor dimensions in excess of
six metres square the stereo effect is ex-
tended to Ilower frequencies. As the
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electrostatic speakers not only gave good
output to this lower point in the band but
have a response shape which helps in the
Crossover arrangement, it seemed reason-
able to make the change.

The filter response achieved to satisfy
the three requirements detailed above is
the full-line curve in Fig. 2. This shows
the variation of voltage with frequency of
the output labelled m.f. amp in the filter
circuit diagram of Fig. 3. This output pro-
-vides the feed for one Quad electrostatic
speaker: an identical circuit serves the
other channel. The mono bass speaker — a
KEF B139 is suggested but any compara-
ble unit with suitable power-handling
capacity would do — is fed via a power
amplifier from the channel combining and
filter circuit drawn at the bottom of Fig. 3.
The response of the output from this cir-
cuit is shown as the broken curve in Fig. 2
which intersects with the high-pass filter
curve at the new mono/stereo change-over
point of 100 Hz.

The active filter itself is a cut-down and
modified version of the circuit as originally
published in the 1974 article and needs

S6k

Fig. 4. Further modification of 1974
design for 0.33 cu.ft boxes and
Isophon tweeters. For the 1 cu.ft boxes
housing B110 and Isophon units, short
Aizand omit R, Rs and C;. A TuF ‘
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little further description. Op-amp ICs pro-
vides the high-pass output with the
bridged-T section between Tr; and Try
giving the 2dB/octave compensating tip-up
between 1kHz and 100Hz (with slope
controlled by the choice of value for Re.
Op-amp IC, provides a mixing point and a
suitable low-pass response for feeding the
common bass unit.

For people with the room space and the
pocket money to suit, an improvement in
their arrangement could be obtained by
having four such units stacked in pairs.
Frames specially designed for this purpose
are now available* The resulting increased
radiation “frontage” and power-handling
capability should gladden the ears of any
enthusiast. But you might need to make
peace with the neighbours first!

At the other end of the scale, with cost
an important factor, the Quad units could
be replaced, using the original 0.33 orcu. ft
boxes plus the original B110s with a pair of
Isophon KK10/8 tweeters, instead of
T27s. For those interested in such a varia-
tion in the arrangement, the circuit of Fig.
4 gives the alternative component values
(bracketed) which would produce a
slightly different filter response curve, as
shown in Fig. 5, suitable for feeding the
Isophon units. The applied volts curve for
the KK10/8 and cross-over point to the.
B110 was adjusted to obtain the flat overall
response similar to the curve the 1974 arti-
cle.

Listening to the various systems with
pink noise (i.e. constant energy per octave)
and sweeping through the audio spectrum
1 have become aware that room acoustics
significantly colour the results. Having
used an anechoic chamber during the
speaker development I realised that a
wedge shape filled with sound absorbent
“material would be available to me by un-

* From Aud‘io-T, West End Lane, London NW6

‘::'L\- .:;:L.P. fl'lizer oniy
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Fig. 5. Applies voltage curve for 0.33 cu.ft
box and Isophon tweeters. Broken line
shows response with low-pass filter only.

S5k 10k 20k

dertaking an attic conversion. The sloping
roof to the now-boarded floor provided the
wedge behind my electrostatic’ speakers.
This wedge is now filled with sacks of old
clothes from a once-too-full wardrobe (all
the family have been equally deprived). I
have now achieved an excellent listening
room where I can pull the ladder up after
me. ’
The power amplifiers, Fig. 6, use the
Hitachi complementary pair 2SK133,
25J48 and I obtained a kit from Ambit
International the details of which are in
their second catalogue. The kit for each
power amp. is £16.10 supplied with drilled
board, data sheet and component location
(heat sink £6.32). After many tests on this
amplifier, and accepting the no secondary

Fig. 6. In recommending this power
amplifier circuit, David Read points out that
power m.o.s.f.e.ts can suffer from h.f.
instability between 100 and 1000MHz,
which won't be visible on a scope but
which will heat the resistor in the RC
network across the load (10nF, 100). He
suggests keeping to the Ambit-proven
layout, with f.e.ts mounted on the board.
{Further details in Ambit catalogue, no. 3
page 61/2, no. 4 page 87/6, available from
200 North Service Road, Brentwood,
Essex.) Inductor is 12 turns at 12 gauge
wire wound on a 1092 resistor. Reverse the
two diodes in the 25J48 gate circuit.
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‘breakdown and self-limiting with nega-

tive thermal coefficient properties, the
only criticism was that the quiescent cur-
rent fell markedly after a long period at
maximum power out and distortion mea-
sured a few per cent. I considered adding
positive temperature coefficient thermis-
tors at the variable resistor position but as
these appear to be highly non-linear de-
vices I felt the best solution was to use -
large heat sinks on the m.o.s.f.e.ts to
minimize the temperature rise. A word of
warning — lath and plaster ceiling and
loose tiles don’t get along with large bass
speakers driven by 100W m.o.s.f.e.t am-
plifiers.

A final point on overload margins. The
power amps approaching clipping at 80V
pk-pk out, approximately 4V pk-pk in.
The worst-case active filter networks is
13V pk-pk clipping in the bandpass or high
pass, mid-frequency section, so to obtain
similar headroom in each the active filter
output pots are at about a third up from
the earth end, this being correct for the
m.o.s.f.e.t. power amplifiers.

Having listened to Quad pairs and
stacked pairs it does seem that the slope
between 200Hz and 1kHz should be
lessened, so I suggest halving the 120k}
resistor at Try base. It would seem that as
you go down the audio spectrum phase
coherence increased and this gives an
apparent lift in low end of the m.f. band.
This is undoubtedly related to the large
radiating area from stacked Quads and the
large sound absorbing area of an artic
conversion.

If you are aware of sound level peaks in
your listening room then some pre-fab-

Continued on page 54

_ +50/55V

g Sk

%100 §1OO

L ING002

p—@ 25B646
>

80 mAl

~"AA

[y

: [

7 IN914

L 12V

220 25K133

¥, 12V =L

2 N9

O G000

i
i
i
i

S e 25D666;x2

% 3k9 % 3k9

~ @] K

_;|

o

]
@
o

llﬂ

o

[l

R =]
~
[
o
~
1%}
pulld
O

_ -50/55V

=L 1004 =

W

-l

WAAAMN americaﬂadiohistorv com



WIRELESS WORLD APRIL 1981

WIRELESS WORLD APRIL 1981

! 45

NEWS OF THE MONTH

Microcomputers in space

British Aerospace. Space and Communica-
tions Division is developing a spacecraft
microcomputer module (SMM) as a standard
unit suitable for general application in satellite
systems. In addition to the hardware, the Divi-
sion is also developing the necessary computer
programs which iricludes all the basic executive
routines needed to control an SMM system.

Eash SMM is a totally self-contained
microcomputer. One of the design aspects of
particular note is that of flexibility in choice of
microprocessor used. The SMM development
system at the Space and Communications Divi-
sion currently comprises a Ferranti F100-L,
three Texas Instrument 9900’s and a DEC
PDP11/34 mini computer, all running with
compatible software and common hardware in-
terfaces. :

The F100-L which has been selected for use
with SMM in the immediate future, is a bipolar
microprocessor with low-power dissipation,
manufactured by Ferranti as an LSI circuit on a
single chip encapsulated in a 40-pin dual-in-line
package. Military standard F100-L micropro-
cessors are subjected to additional special
testing and screening before being nominated.
for service in space.

A method of interconnecting up to 64 SMMs
has been developed such that not only can their
processing capabilities be shared for compiex
computations, but tasks may be transferred to
other units should faults arise in individual de-
vices. Input/output functions are performed by
non-intelligent modules which are linked in an
SMM system by a two-wire serial data bus de-
signed by the Space and Communications Divi-
sion.

An addressable serial bus interface circuit
(ASBIC) is used as the standard interface for
connecting a module to the bus.

Data and control instructions are transferred
as 32-bit long words via the bus at 500 kilobits
per second. The ASBIC performs all data
synchronisation, module address detection and
the serial-to-parallel and parallel-to-serial
conversions necessary when transferring in-
formation between a module and the bus.

An ASBIC comprises a single 40-pin ceramic
dual-in-line package. It is an LSI circuit manu-
factured by Ferranti using collector diffusion
isolation and the uncommitted logic array tech-
nology developed by that company. It is TTL
compatible, and importantly, operates at very
low power levels from a single 5v source, an
advance over similar circuits using hybrid and
discrete technologies. It contains a 16-bit
parallel data highway ideally suited to micropro-
cessor applications and is manufactured to full
military specifications. Utilising ASBIC, non-
intelligent terminals can be adapted for connec-
tion to the data bus with the minimum of addi-
tional circuitry.

The configuration of the SMM and the
selection of the military version of the Ferranti
F100L microprocessor is the outcome of an
engineering study carried out over the last 18
months by the Space and Communications
Division to assess the operational characteristics
required of microprocessors for prolonged ser-
vice in space, aboard satellites. The F100-L was

selected because its bipolar technology renders

it inherently more resistant to radiation damage,
with the added merit that it is the only 16-bit
microprocessor wholly designed, developed and
manufactured within Europe. Throughout the
study, liaison was maintained with the
European Space Agency (ESA) to ensure the
technical solutions proposed were compatible
with data handling requirements for satellites
specified by ESA.

Before the study began, British Aerospace
Dynamics Group had already acquired consid-
erable knowledge of the factors likely to in-
fluence computer operations in space as a result
of previous privately-funded technical evalua-
tions. The Group is continuing to invest money
in the current research and development work,
the cost of which is being shared by the Depart-
ment of Industry as part of the UK Space Tech-
nology Programme.

The Space and Communications Division will
be incorporating SMMs in the next generation
of satellite systems they build and have begun
evaluating the device with its supporting com-
ponents to qualify it for use in the space envi-
ronment. In addition to space, it is envisaged
that SMMs will be eminently suited for a wide
variety of data handling applications.

China standardizes
in Industry

From a previous policy of self-reliance, China
has embarked on a comprehensive programme
of modernisation including a number of product
standards and a building and civil engineering
code. Details are included in a report, Exporting
to China, prepared by the Standards Association
of New Zealand and available from the British
Standards Institute’s Technical Help to Ex-
porters service.

Chinese standards are divided into three
grades — national, ministerial and enterprise —
and the policy for each grade is explained. De-
tails are given of the types of products covered
by the mandatory National Standards. There
are two Chinese standards covering labelling
requirements for shipped goods and the labels
are clearly illustrated. The report includes full
addresses of all relevant organisations, cor-
porations and embassies. ‘

As if to underline that such trade is not
necessarily one-way, Hitachi have announced
the signing of a contract for the establishment of
a joint venture company in Fujian Province,
China for the production of television sets. In-
tended for domestic sales and for export, the
company expects to be producing 200,000
colour and 180,000 black-and-white tv sets per
year.

Computer in case

Intended for the ‘globe trotting’ reporter,
salesman, engineer, programmer, auditor etc,
model 8400 computer is fitted into a briefcase.

Produced by Microdata Computers Ltd, in
Hayes, Middlesex, the computer incorporates
many features to make it not only portable but
also of practical use: it may be connected to a
wide range of power supplies’ voltages and fre-
quencies and so may be used almost anywhere

in the world; it incorporates a real time clock
which can display GMT and local time; it in-
cludes acoustic couplers for transmission and
reception of programmes or data through the
telephone network. There is a full ASCII key-
board, a fold-away dot matrix gas plasma screen
with a capacity of 480 characters; there is full
text processing capability and the magnetic bub-
ble memory does not lose data when the power
is removed.

An early prototype of the Microdata model 8400 briefcase computer, how going iﬁto production.

Integrated circuits to your own design

Isolated oxide CMOS, or ISO-CMOS, can be
used to produce integrated circuit devices of
higher speed, lower power consumption, lower
propagation delays, higher densities and lower
cost per function, according to the new GEC
company, Marconi Electronic Devices Ltd
which has been set up to combine ISO-CMOS
with the established Cellmos computer-aided
integrated circuit design service, the combined
service to be known as ISO-Cellmos. By the’
addition of bigger and better computers and
improvements in software, the service can now
take a logic design, feed it into the computer
which can dnalyse the circuit and can demons-
trate the output response to any given input
waveform. It can then select the appropriate
gates from its own library and place them auto-
matically in relation to each other to produce an
optimal layout. The interconnect tracking is
also laid out automatically. The layout is then
analysed with capacitance measurements and
checking for the effects of possible transients. It
is also checked against the design rule book.

All this has taken place within seconds of
entering the original design into the computer.
Two plots are produced; one of the proposed
layout with pad positions etc. The other is a
diagram of the chip in logic diagram form,
allowing the customer to check it against his
original circuit, At this stage, changes to the
circuit may be made to correct any errors or to
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This cross section illustrates the basic principle of ISO-CMOS

add modifications.

Once the layouts are accepted by the cus-
tomer, they can be simply translated into mag-
netic tape format for the automatic preparation
of production masks. At the same time test
tapes are generated for the automatic testing of
the finished integrated circuits.

A simpler and even more rapid approach is
suitable for those circuits which can be adapted
to the ISO-CMOS uncommitted logic array.
The Cellmos system can generate a layout for
the interconnection pattern which can be added

to ULAs available from stock. As these have
fixed connection pad positions a testing faciliy is
instantly available.

Thus the Cellmos system can design and
layout a circuit in seconds — a job that would
take a competent design engineer at least three
months.

The new company, Marconi Electronic De-
vices Ltd, as well as providing the Iso-Cellmos
service, has also taken under its wing the
microwave, power and hybrid component divi-
sions of the GEC/Marconi group.

Keyboar,d reseérch

It has long been known that the ‘qwerty’ key-.
board is not the most efficient way of arranging
the letters. In fact it was originally designed to
slow down the typist so that the primitive
mechanics of early typwriters could cope with
the task and not suffer from entanglements. The
European Commission is inviting tenders for a
unified keyboard layout suitable for the many
languages based on the Latin alphabet. The
keyboard layout will be used within the Com-
mission and other European or international
organisations who need to deal with many lan-
guages. Whether the reseach will lead to a major
re-design of keyboard layout or just a tidy-up
exercise of the comparatively minor differences
in the various nationality keyboards remains to
be seen.

Authors recognise
technical writers

The Society of Authors (a professional society

" representing over 3000 writers) has under con-

sideration a plan to form a Technical Writers’
‘Group within the Society, to cater for the needs
of technical and scientific authors. Those who
write about technology are themselves much
affected by the introduction of new technology
in publishing and printing, and by rapid
changes occurring in this field of writing.

The formation of a special Group would pro-
vide technical writers, in addition to the normal
services of the Society, with the benefit of a core
of expertise in this expanding area of writing
and the opportunity to discuss problems com-
mon to technical and scientific writers.

These matters were discussed by Stanley
Lyons in a special article in The Author re-
cently. Copies of this — and further details
about the Society — may be obtained gratis
from the Society.

Centre to study effects 'of
technology on society

The interaction of electronic systems such as
computers and data processing equipment with
society at large may well be one of the subjects
to be studied by a new research centre now
being set up in the UK. Called the Technical
Change Centre, it is mainly concerned with the
relationship of technology to economic well-be-
ing in the UK: it will develop “a major pro-
gramme of research on the choice, management
and acceptability of technical change relevant to
the advancement of the national economy” in
the words of its official statement. But it will
also study changes in society and the economy
which act as pressures influencing the course of
technical innovation. A related area of research
will be “trade-offs” between economic advance
and social loss (in such matters as pollution and
conservation) and the way technical change
could be planned so as to reduce the inevitable
disruption it causes in people’s social and occu-
pational lives.

The econorics bias of the TUC is reflected in
the choice of its director, who is an economist,
Professor Sir Bruce Williams. Among many
other appointments he was economic adviser to
the Minister of Technology in 1967. Electronics
interests are represented by the organizing com-
mittee havirtg as one of its members Philip
Hughes, who is managing director of Logica,
the well-known software and electronics com-
pany. Funding comes from the Leverhulme
Trust, which will contribute £1.5m over the
first five years, 