
Australia SA1.25 
Canada $1.75 
Denmark Kr. 11.00 
Germany Dm. 4.00 
Greece Dr. 47.00 
Holland Df1. 4.50 
Italy L. 1100 
New Zealand $NZ 1 .50 
Norway Kr. 11 .00 i ncl. moms 
Singapore M $3.25 
Spain Ptas. 80.00 
U.S.A. S7 .65 
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mi has your TV test equipment 
needs wellwithin its range 

mi's comprehensive range of generators and measuring 
instruments for TV broadcasting encompass all transmission 

systems. 

Here are some of the highlights: 

Television Test Line Generator and Inserter TF2913 a dual - 
purpose unit that offers push -button operation with six 

insertion lines per field, is programmable and has a remote 
control facility. 
It can also be used in full field mode. 

Grey Scale Generator TF2909 provides all the necessary 
waveforms for linearity measurements on colour and 
monochrome systems. 

This can be used in conjunction with: 

Non- linear Distortion Analyser TF2910/4 
which measures luminance non -linearity 
and, using noise -rejecting sampling 
techniques, differential phase and gain. 
It has a line selector for ITS and can also 
be used for full field measurements. 

, 
- '"X` ° 

Sine -squared Pulse and Bar Generators TF2905 series each 
provide 4 switch -selected test waveforms which meet the 
CCIR Recommendations for accurate K- factor, luminance/ 
chrominance gain and delay and other response 
measurements. 

Television Sweep Analyser 0A2900 is a combined sweep 
generator, blanking and sync mixer, and differential probes unit. 
This complete analyser permits measurement of response, 
termination characteristics and return loss of video systems. 

Colour Gain and Delay Test Set TF2904 provides direct 
indication of luminance /chrominance 

gain and delay inequalities when used in 

conjunction with a generator and oscilloscope. 
FM/AM Modulation Meter TF2300B makes 
measurements on the sound channel. ' .. ?. 

°- *7 If youd like full information about any or all of 
these, we will of course be happy to fill in the 
picture. 

MI MARCONI INSTRUMENTS 
Marconi Instruments Limited Longacres St. Albans Hertfordshire England AL4 OJN Tel: (0727) 59292 Telex: 23350 

Marconi Electronics Inc 100 StonehurstCourt Northvale New Jersey 07647 USA Tel: (201) 767 -7250 Twx: 710 -991 -9752 
Marconi Instruments 32 avenue des Ecoles 91600 Savigny- Sur -Orge France Tél: 996.03.86. Télex: 600541.E 

Marconi Messtechnik GmbH 8000 München 21 Jörgstrasse 74 West Germany Tel: (089) 58 20 41 Telex: 5 212642 

WW -001 FOR FURTHER DETAILS A GEC -Marconi Electronics Company 



WIRELESS WORLD, DECEMBER 1978 1 

Front cover shows Goonhilly 4 
earth terminal working with 
European OTS satellite. Details 
on p. 63. Photo by Marconi 
Communication Systems Ltd. 

IN OUR NEXT ISSUE 

Digital frequency meter, 
a low cost constructional 
design for "hands -off" 
operation, on a single p.c. 
board. Range: 1kHz to 
200MHz with 51/2 digit 
readout. 
Versatile sound genera- 
tor. Integrated circuit 
synthesizes a large 
number of sounds by 
generating waveforms 
which can be externally 
programmed. 
Alphanumeric keyboard. 
Construction of an inex- 
pensive, easily made de- 
vice, using a novel 
method to produce an 
ISO -7 code. 

Current issue price 40p, back issue 
(if available) 50p. at Retail and 
Trade Counter, Paris Garden, Lon- 

. don SE1 Available on microfilm 
please contact editor. 
By post, current issue 55p, back 
issues (if available) 50p, order and 
payments to Room CP34, Dorset 
House. London SE1 9LU. 
Editorial S. Advertising offices: 
Dorset House, Stamford Street,. 
London SE1 9LU. 
Telephones: Editorial 01 -261 
8620. Advertising 01 -261 8339. 
Telegrams /Telex: Wiworld Bis - 
'nespres 25137 BISPRS G. 
Cables Ethaworld, London SE1. 
Subscription rates: 1 year £7.00 
UK and 523.40 overseas (5.24 USA 
and Canada). 

Student rate: 1 year, £3.50 UK 
and £4.50 overseas ($11.70 USA 
and Canada). 
Distribution: 40 Bowling Green 
Lane, London EC1R ONE 
Telephone 01 -837 3636. 
Subscriptions: Oakfield House, 
Perrymount Road, Haywards, 
Heath, Sussex. RH16 3DH. 
Telephone 0444 59188. Please 
notify a change of address. 

USA mailing agents: Expediters of 
the Printed Word Ltd, 527 Madison 
Avenue, Suite 1217, New York, NY 

10022, 2nd -class postage paid at 

New York. 
IPC Business Press Ltd. 1978 
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anavox 
INTERNATI O N A L 

DANAVOX (GT. BRITAIN) LTD. 
"BROADLANDS "BAGSHOTROAD. 
SUNNI NGHI L L, ASCOT, BERKS. 
TEL: 0990 23732/6: TELEX' 84584 

of research... "on components and accessories for dictating 
machines, tele- communications, _hearing aids 
and electroacoustic equipment etc." 

STANDARD & 
SUB -MINOR 
EARPHONES 

NASONIC 
INDUCTION AUDIO 

LOOP 
RECEIVER 
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DON'T GAMBLE 

WITH PERFORMANCE 

BUY 

LEVELL VOLTMETERS 

A.C. MICROVOLTMETERS 
VOLTAGE & dB RANGES: 1511V, 50i. V, 1500V ... 500V 

Acc.. 1 %_ 1 %f.sd 11.1V at 1kHz 

- 100 - 90 + 50dB, 
Scale - 20dB. + 6dB rel to 1mW; 6004. 
RESPONSE: - 3dB from 1 Hz to 3MHz. - 0 3dB from 

4Hz to 1 MHz above 500v V. 

TM3B filter switch LF cut 10Hz, HF cut 100Hz, 10kHz or 350Hz 

INPUT IMPEDANCE: Above 50mV >4 3MO 20pí. 

On 50µV to 50mV 5M4 500 
AMPLIFIER 1 50mV at f s d 

TM3A V V TM3B £ 110 

BROADBAND VOLTMETERS 
H.F. VOLTAGE & dB RANGES: 1 mV, 3mV. 10mV . 3V. 

Acc. r 4% 1% f.s.d. at 30MHz. - 50dB. - 40dB. 

- 30dB to + 20dB Scale - 10dB, + 3dB rel to 1 mW i 500 
0 7dB from 1MHz to 50 MHz. 
3dB from 300kHz to 400MHz 

L.F. RANGES: As TM 3 

AMPLIFIER OUTPUT: Square wave at 20Hz on H F with 

amplitude proportional to square of input. As TM3 on L F. 

£165 type TM6A £155 type 
TM6B 

D.C. MICROVOLTMETERS 
VOLTAGE RANGES: 3011V,100pV.3001V...300V, 
Acc ' 1 °.. f s d., 1p V. CZ scale. 
CURRENT RANGES: 3OpA,10OpA.300pA. 300mA 
Acc I s d . 2pA. Cz scale. 
LOGARITHMIC RANGE: 

5p V at ' 10. 1 s d _ 5mV at 50'x, 1s -d 

SOOmV at f s c1 

RECORDER OUTPUT: " 1V at f s.d. into k4 

type TM1085 

., .tvailable on equest for our complete range of portable instruments. 
k ; ano VA: exua Optional extras are leather cases and power units. 

LEVELL ELECTRONICS LTD. 
MOXON STREET, BARNET. HERTS.. ENGLAND, EN55SD. 

TEL 01-449 5028 440 8686 

V1 A\ - 1109 I OR VII)Itl 1)!-T:XII ti 
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We've made the 
impossible AGAIN. 
A superior 
frequency counter 
Kit for only £69.95 

EREOUFRCY Hi kttONERTZ 

' -! 
Now you can forget about price /performance trade -offs when 
you select a frequr+ncy counter. In Sabtronics' Model 8100 kit 
you get all the characteristics of a much higher -priced counter 
for only£ 69.95. 
This frequency counter, employing LSI technology, has the 
performance and input characteristics you demand: guaranteed 
frequency range of 20 Hz to 100 MHz; selectable hi /lo 
impedance; superior sensitivity; selectable resolution and 
selectable attenuation. Plus an accurate time base with excellent 
stability. An 8 -digit LED display features floating decimal point, 
leading zero suppression and overflow indicator. You would 
expect to find all these features only on high -priced instruments 
-or from Sabtronics' advanced digital technology. 

Uncompromising 
performance. 
Incredible price. 
A professional 31 digit 
DMM Kit for less than 
£50.00 

(FRFCI PRESC 5011 IMO OPE 

[ RE TIME ATTEENROR 
105 IS 0 IS xt00 R70 %t 

sabtronics ® ® 
MOROEE 0100 PROMO MORI 

BRIEF SPECIFICATIONS: 

(i) 
__-- 

Frequency Range: 20 Hz to 100 MHz guaranteed, (10Hz to 120 
MHz typical) - Sensitivity: 25 mV RMS, 20 Hz to 70 MHz (20 mV 
typical); 45 mV RMS, 70 MHz to 120 MHz (30 mV typical) - 
Selectable Impedance: 1 M!! /25 pF or 50n -Attenuation: X1, 
X10 or X100 - Accuracy: t 1 Hz plus time base accuracy - 
Aging Rate: ± 5 ppm /yr - Temperature Stability: ± 10 ppm, 
0" to 50 ".0 - Resolution: 0.1 Hz, 1 Hz, 10 Hz selectable - 
Display: 8 -digit LED, floating DP, overflow indicator - 
Overload Protection - Power Requirement: 9 -15 VDC. 

Also available assembled at £84.95. 

Optional prescaler will be available from around January 1979. 

NEliena4 
00w 10Z 1KV 

, - 1N 100m. 
PIMA AC YOLE AMP DNU - 1MC! IORn 1002 .10 

11111 1111 

Incredible? True' Professionals and hobbyists alike are 
believers in this Sabtronics 2000, the only portable /bench 
DMM which offers such uncompromising performance at 
the astonishingly low price of £ 49.95. 

Uncompromising performance you'd expect only from 
a specialist in digital technology such as Sabtronics: 
Basic DCV accuracy of 0.1`)/0 ± 1 digit; 5 functions giving 
28 ranges; readings to ± 1999 with 100% overrange; over - 
range indication; input overload protection; automatic 
polarity. 

The low price of £ 49.95? Simple: The Model 2000 is all 
solid- state, incorporating a single LSI circuit and high - 
quality components. You assemble it yourself, using our 
clear, easy -to- follow, step -by -step assembly manual. 
Kit is complete, including a high- impact case. 

Now you too can have it! A professional -quality 32 digit 
Sabtronics Model 2000 DMM kit for only £ 49.95. If you don't 
have one in your lab, use the coupon below to order NOW. 

Easy to follow caliberation procedure provided in the 
assembly manual. 

BRIEF SPECIFICATIONS: 

DC volts in 5 ranges: 100 IN to 1 kV - AC volts in 5 ranges: 
100 !EV to 1 kV - DC current in 6 ranges: 100 nA to 2A - 
AC current in 6 ranges: 100 nA to 2A - Resistance: 
0.1 s! to 20 M!! in 6 ranges - AC frequency response: 40 Hz 
to 50 kHz- Display: 0.36" (9,1 mm) 7- segment LED - 
Input impedance: 10 M!! - Size: 8" W x 6.5" D x 3" H 
(203 x 165 x 76 mm) - Power requirement: 4 "C" cells 
(not included). 

Ordering information for overseas readers: 

The price listed is for readers in U.K. only. Since export 
orders are exempt from VAT you may send your orders 
directly to 

Sabtronics International 
Winkelriedstrasse 35 
CH -6003 Luzern /Switzerland 
Price: 
£ 69.95 + £ 6.50 for shipping and handling for Model 8100 
£49.95 + £ 6.50 for shipping and handling for Model 2000 

sabtronics ean 
USA 

r 
TIMWOOD LTD. Prospect Road, Cowes, 
Isle of wight, England: Telex 86892. 

Please send me Sabtronics Model 2000 DMM 
kit (s) at £ 49.95 and £ 3.00 p.p. plus VAT at 8 %. 

Please send me Sabtronics Model 8100 
Frequency counter kit (s) at f 69.95 and £ 3.00 p.p. 
plus VAT at 8 %. 
Assembled at £ 84.95 each £ 3.00 p.p. plus VAT at 8 %. 

Total enclosed herewith: f 
Name: 

address: 

City: Postal code: 

Overseas readers please see ordering information 
on this page. 

WW - 047 FOR FURTH F R 1)1 "1 All.ti 
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RÁ,200 /ADS 1 

Frequency response analysis 
with a difference 

Frequency Response Analys 

The Wayne Kerr RA200 /ADS1 is 

undoubtedly unique. It gives fast, 
accurate frequency response 
measurements for any audio system - 
displaying up to five different curves 
as gaip /frequency plots on a long - 
persi` §tance CRT. The basic unit, the 
RA266, performs all the detector and 
sweep functions, requires no 
synchronisation, and will adjust 
automatically to the incoming frequency. 

Four Channel Digital Store 
The matching display store, the 

ADS1, is a fully compatible digital storage 
unit powered by the RA200, and can 
give continual updating of each curve 
stored to ensure fast, precise readouts. 

It incorporates rechargeable batteries to 
permit stored data to be retained for up to 
two weeks when the unit is switched off. 

The RA200 'ADS1 
This complete unit provides facilities 

for displaying the difference between 
any two stored curves, or comparison of 
any new input with a stored reference 
curve. Minor variations from a desired 
characteristic can be readily amplified, 
and departures from a linear response 
clearly shown as deviations from a 

straight line by use of the store 'invert: 
Slow- acting pen recorders can also be 
driven by the unit. 

For more details fill in the coupon or 
contact your nearest distributor: 

lease send me further 
information on the Wayne Kerr 
RA200 ADS1. 

Name 

Company 

Address 

Tekelec- Airtronic, Cite des Bruyeres, 
Rue Carle- Vernet, 92310 Sevres, 
Paris, France. Tel: 027 75 35. 

Keithley Instruments GmbH, 
Heiglhofstrasse 5, 8000 Munchen 70, 

West Germany, Tel: (08917144065. 
G & P Electronics AG, Bernerstrasse -Nord 
182, Ch -8064 Zurich, Switzerland, 
Tel: (01) 643231. 

C N Rood BV, PO Box 42, 11 -13 Cort van 
der Lindenstraat. Rijswijk ZH 2109, Holland, 
Tel: (70) 99 63 60. 

Unitronics SA, Torre de Madrid. Princesa 1, 

Piso 12 Oficina 9, Madrid 8, Spain. 
Tel: 242 5204. 

Scandia Metric AB, Fack 171 19, Solna 1, 

Banvaktsvagen 20, Sweden, 
Tel: (08) 820 410. 

WH-011 FOR F1'R rHF.R DETAII S 

Tel: 

Wilmot Breeden Electronics Limited 442 Bath Road, Slough, Wayne Kerr Berkshire SL1 6BB England Tel: Burnham 62 511. Telex: 847297 
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GenRad's 
TopTrio... 

... a low cost /high performance 
range of pp -based bridges 

GenRad's new range of uP -based 
bridges make full use of advanced 
technology to meet tomorrow's 
testing needs today. Check the 
list of features, and contact 
us for further information, 
price and delivery. 

1658 RLC Digibridge 
Automatically measures R,L,C, D 

and Q 
0.1% Basic accuracy 
10 Bins for sorting 

Autoranging 
IEEE 488 bus /handler interface 

option 
Three test speeds 

Selectable continuous, average or 
single component measurements 

Three types of display 
programmed bin limits, measured 

values or bin number 
Five -digit display for R,L and C 

Four -digit display for D and Q 
Selectable test frequencies of 1 

kHz and 120 Hz (100 Hz) 
Series or parallel measurement 

mode selection 
Built -in Kelvin test fixture tests 
radial and axial lead components 

The 1657 Digibridge 
Automatically measures R,L,C,Dand Q 

0.2% Basic accuracy 
Five -digit display for R, L and C 

' Four -digit display for D and Q 
Microprocessor- directed ranging 

Selectable test frequencies of 
1kHz and 120Hz (100 Hz) 

Series or parallel measurement 
mode selection 

Built -in Kelvin test fixture tests 
radial and axial lead components 
1687 Megahertz LC Digibridge 

Automatically measures Ls & Q, 
Cs & D, Cs & Rs, Cp & Gp 
0.1% basic accuracy for C 
0.2% basic accuracy for L 

* Automatic limit- comparison 110 
bins) 
Autoranging 
IEEE 488 bus /handler interface 
option 
Two test speeds 

Selectable continuous, average or 
single component measurements 

Four types of display - 

programmed bin limits, measured 
values, deviation measurement ( AL 

or AC), or bin number 
* Five -digit display for L and C 

Four -digit display for Q,D,R and G 
Optional Kelvin test fixture tests 

radial and axial lead components 

1657 Digibridge TM 

Under £1,000 

1658 RLC Digibridge TM 

* Under £ 2,000 

1687 Megahertz 

LC Digibridge 1M 

*Under £2,500 

GenRad Ltd. 
Bourne End, Bucks. SL8 5AT 
Phone (06285) 2 6611, Telex 848321 

WW -068 FOR FURTHER DETAILS 

GenRad 



From factory floor 
oR+ The Sullivan reputation for 

quality and accuracy is known and respected in electrical standards laboratories 

throughoutthe industry.But Sullivan also make some instruments that are just as 

much at home on the factory floor as on the laboratory bench This is typified 
by the MegohmmeterT2900 -a portable d.c.instrument designed forthe 

measurement of high value discrete resistors and the insulation resistance of non- 

conductive materials,motors,cables etc.The T2900 can provide test voltages 

up to 1000V d.c. 

The instrument also has a current measuring facility inherent in its operation; 

currents as low as 1 pico- ampere may be indicated. 
Indeed, the Megohmmeter can provide accuraute results,clearly and at 

temperatures of up to 50 °C. Get in touch with us today for the full facts on the 
Sullivan MegohmmeterT2900. 

H.W.Sullivan Limited Archcliffe Road, Dover, 

Kent CT17 9EN Tel: 0304 202620 Telex: 96283 

ml Thom Measurement &Components Di vision 
ata 

Sullivan 
WW - 032 FOP FURTHER DETAILS 


