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Australia A$ 2.40 
Canada C$ 4.25 
Denmark DKr. 20 25 
Germany Dm. 6.00 
Greece Dra. 125.00 
Holland D^l. 5 75 
Italy L.2300 
Norway NKr. 21.00 
Singapore MS 5.50 
Spam Pts. 180.00 
U.S.A. $3.75 
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PART NO 

924229-18 

924 222-18 

924 269-36 

924299-36 

924339-36 

924262-36 

924292-36 

924332-36 · .. 

924382-36 

CONTACTS LENGTH 
INCHES 

25 18 

25 18 

25 36 

25 ·36 

25 36 

25 36 

25 36 

25 36 

25 36 
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DESCRIPTION PRICE 

25 PIN MALE SINGLE END 18" LONG 5.97 

25 PIN FEMALE SINGLE END 18" LONG 6.04 

25 PIN MALE TO MALE DOUBLE END 36" 11.73 

25 PIN MALE TO 24 PIN DIP 36" 8.35 

25 PIN MALE TO 26 PIN SOCKET 36" 10.50 

25 PIN FEMALE TO FEMALE DOUBLE END 36" 11.50 

25 PIN FEMALE TO 24 PIN DIP 36" 8.75 

25 PIN FEMALE TO 26 PIN SOCKET 8.75 

25 PIN FEMALE TO 25 MALE 36" 11.50 

ALSO WITH 9, 15,37 CONTACTS ANY STYLE HUGE DISCOUNTS FOR QUANTITY 

AP sub-miniature "D'< jumpers have the lowest front to back profile in the 
world and come to you fully assembled, tested and ready to use. They are 
directly replaceable with existing ''D" connections . 

. DIP-DIP-DIP-DIP-DIP JUMPERS 
AP DIP JUMPERS ARE THE LOWEST PRICE IN THE UK 

• EX-STOCK DELIVERY 
• 5 STANDARD LENGTHS 

6,12,18,24,36" 
• WITH 14, 16, 24, 40 CONTACTS 
• FULLY ASSEMBLED AND TESTED 
• INTEGRAL MOULDED ON 

·· STRAIN RELIEF 
• LINE BY LINE PROBEABILITV 

. SINGLE-ENDED DOUBLE-ENDED all prices 1-9 off. Huge discounts for quantity 

CONTACTS 24" CONTACTS 6" 12" 18" 24" 36" · 
14 £1.67 14 £2.11 £2.21 £2.31 £2.43 £2.63 
16 £1.89 16 £2.33 £2.45 £2.58 £2.66 £2.97 
24 £2.74 24 £3.45 £3.62 £3.78 £3.94 £4.30 
40 £4.38 40 £5.31 £5.61 £5.91 £6.22 £6.81 

We can supply DIP, SOCKET, PCB, CARD-EDGE RS232, assemblies made-up, 
tested, ready for use, cheaper than you can buy the parts, ask for quote. 

TEST-CLIP TEST-CLIP 

Clip anAP TEST-CLIPover an IC and 
you immediately bring up all the 
leads from the crowded board into 
an easy working level. 
22 NEW AP TEST-CLIPS TO PICK 
FROM 
examples: TC 14 923695 

TC 16 923700 
TC24 923714 
TC40 923722 

£2.76 
£2.91 
£8.50 
£12.88 

ADVENTURES 
ON THE IC'S 

SUPERSTRIP SS2 THE BIGGEST SELLING BREADBOARD IN THE WORLD 

A SPECIAL £6 OFF OFFER 

EBBO DISCRETE ADVENTURES 
STARTER PACK WITH ELECTRONICS 

ALL 
COMPONENTS 

TO 
BUILD ALL 

16PROJECTS 

Normal Price Normal Price Normal Price 
£6.67. £2.30. £17.25 

TOTAL PRICE ONLY £19 
incl VAT post & packing 

- ANYBODY CAN BUILD ELECTRONIC 
PROJECTS WITH EBBO BOARDS. 
We supply EBBO block, adventures with 
electronics book which gives step by 
step instructions to build 16 projects 
including: chip radio, two transistor 
radio, electronic organ etc. and every 

· component needed. Nothing else to buy. 

When you buy a SUPER5TRIP BREADBOARD you buy a breadboard to last you for ever, we give you a LIFETIME 

guarantee. 5UPER5TRIP is the f"QOSt used breadboard by hobbyists, professionals and educationalists because it gives 

you more for your money ... With 840 contact points 5UPER5TRIP accepts all DIP's and discrete components and with 
eight bus bars of 25 contact points each 5UPERSTRIP will take up to nine 14-pinDIP's at any one time. 
You should only buy a breadboard once so buy the biggest seller with a lifetime guarantee. 
SUPER5TRIP 552 923252 PRICE INCL VAT £9.78 
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Front cover shows spider­
like legs and contacts of a j(g 
for · testing integrated Cir­
cuits, at 
Wentworth Laboratones by 
Paul Brierley. 

. IN OUR NEXT ISSUE 

Acceleration feedback 
speaker uses a feedback sig­
nal from the bass driver 
cone to improve low-fre­
quency response and reduce 
distortion at low frequen­
cies. 

Direct memory access in 
micro systems transfers in­
formation rapidly between 
memory and i/o without 
involving programme 
control and c.p.u. The prin­
ciple is explained. 

Video discs update. Now 
that several competing 
systems are being launched 
we report latest de­
velopments in this con­
sumer electronics tech· 
nology. 

Current issue price 60p, back is­
sues (if available) £1.00, at Retail. 
and Trade Counter, Units 1 & 2, 
Bankside Industrial Centre, Hop­
ton Street, London SE1. Avail-. 
able on microfilm; please· 
contact editor. 
By post, currently issue 96p, 
back issues (if available) £1.50, 
order and payments to EEP Gen­
eral Sales Dept., Quadrant 
House, The Quadrant, Sutton, 
Surrey SM2 5AS. 
Editorial & Advertising · offices: 
Quadrant House, The Quadrant, 
Sutton, Surrey SM2 5AS. 
Telephones: Editorial 01-661 
3500. Advertising 01-661 3129. 
Telegrams/Telex: 892084 
BISPRS G . . 
Subscription rates: 1 year £l0.00 
UK and $33.80 outside UK. 
Student rates: 1 year £5.00 UK 
and $16.00 outside UK. 
Distribution: Quadrant House, 
The Quadrant, Sutton, Surrey 
SM2 5AS. Telephone 01-661 
3500. 
Subscriptions: ·Oakfield House, 
Perrymount Road, Haywards 
Heath, Sussex RH16 3DH. Tele­
phone 0444 59188. Please notify 
a change of address. 
USA mailing agents! Expediters 
of the Printed Word Ltd, 527 Ma­
dison Avenue, Suite 1217, New 
York, NY 10022. 2nd-class 
postage paid at New York. 

© IPC Business Press Ltd, 
19811SSN 00436062 
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29 Information versus emancipation 

30 Electr·onics on the road 
by J. R. Watkinson 

34 World of amateur radio 

35 Simplified design of d.c. power supplies 
by J. C. S. Richards 

38 Programmable sound-generator interlace 
by M. Shepherd 

39 letters to the editor 
The death of electric current Slotted cylinder aerials 

Distortion at amplifier-speaker interface 

44 Satellite tracking by home computer 
by N. Kyriazis 

47 Radio and the birth of the universe 
by E. Eastwood 

53 Digital storage and analysis of speech - 2 
by I. H. Witten 

5'5 Circuit ideas 
Voltage change detector/Variable time offset 

59 Transient response of audio filters 
by D. C. Hamill 

65 Designing with microprocessors - fO 
by D. Zissos and G: Stone 

68 News of the month 
Meteorite spotting/Recharging dry cells 

73 Is radiation resistance real? 
by D. A. Bell 

75 Correlator for angles 
by T. Spencer 

80 New products 

82 Sidebands 
by Mixer 
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House of Instruments Ltd., 
Clifton Chambers, 

62, High Street, 
Saffron Walden, 
Essex CB10 1EE. 

Telephone: (0799) 24922 
Telex: 81653. 
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DON'T _GAMBLE 

WITH PERFORMANCE 
BUY 

LEVELL VOLTMETERS 

VOLTAGE & 15IJ.V, 50rN. 150p.V .. . 500V fsd. 
dB RANGES Ace.±. 1% ± 1% fsd ± 11.1Vat 1kHz. 

- 100, -90 ... + 50d8 . 
. Scale -20dBI + 6d8 ref. 1 mW I 6000. 

RESPONSE ± 3dB from 1 Hz to 3M Hz, 
± 0.3dB from 4Hz to 1 MHz above 5001.1 V. 
TM3B filter switch: LF cut 1OHz, 
HF cut 1OOKHz, 1OKHz or 350Hz. 

INPUT IMPEDANCE Above 50mV: 1 OMQ < 20pF. 
On 50IJ.V to 50mV: > 5MQ < 50pf . 

AMPLIFIER OUTPUT 150mV at fsd. 

BROADBAND VOLTMETERS 

H. F. VOLTAGE & 1 mV, 3mV, 10mV . .. 3Vfsd . 
dB RANGES Ace. ± 4%± 1% fsd at 30M Hz. 

-50, -40 ... +20dB. I 

Scale -1 OdBI + 3dB ref.1 mW I 50Q. 

H.F. RESPONSE ± 3dB from 300kHz to 400MHz. 
_± 0.7dBfrom 1MHzto 50MHz. 

L.F. RANGES As TM3. 

AMPLIFIER OUTPUT Square wave at 20Hz on H.F. with 
amplitude proportional to square of input. 
AsTM3on L.F. 

type 
TM6A - £199 type 

TM6B £215 

D.C. MICROVOLTMETERS 

VOLTAGE RANGES 

CURRENT RANGES 

LOG. RANGE 

RECORDER OUTPUT 

£106 

30p.V, 1 OOr.N. 30011V .. . 300V . 
Ace. ± 1% ± 2% fsd ± 11.1 V. CZ_ 

30pA, 1 OOpA, 300pA ... 300mA . 
Ace. ± 2% ± 2% fsd ± 2pA. CZ 

± 61.1Vat± 10%fsd, ± 5mVat ±. 50%fsd,· 
± 500m Vat fsd. 
±. 1Vatfsd into·::>-fH2.' · 

These Instruments incorporate mariy useful features, including long battery life. All A type models have 83mm scale meters and case sizes of 185 < 11 ci x 130mm.- B types have· 
127mm mirror scale meters and case sizes of 260 x 125 x 180mm. Fully detailed specification sheets are available on request for our complete range of portable instruments. 
Prices are ex-works, carriage. packing and VAT extra . Optional extras are leather cases and power units. 

MOXON STREET, BARNET, HERTS., EN5 5SD. 
TEL: 01-449 50281440 8686 
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