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C64 slownscan tv PC DOS filing system 
Putting the quality back into a.m. radio 
Pressure transducers Novel Q meter 
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Today's.beadliners from 
Electronic Brokers 
10% OFF MARCONI 
INSTRUMENTS 

2440 Microwave Counter 
Wide frequency coverage: 10 Hz to 20 GHz 
Fast acquisition time: only 200 ms typical 
High -stability oven -controlled £3285 crystal oscillator 

2305 Modulation Meter 
500 KHz to 2 GHz frequency range 
Exceptionally fast auto -tuning, with low 
noise 
Modulation analysis, including £4734 frequency and power 

Special offers on Selected 
Models for orders received 
by 30th September 1986 

2022 AM/FM Signal Generator 
Wide frequency coverage: 10 KHz 
to 1000 MHz 
Simple push button operation, 
large LCD display. 
Comprehensive 
modulation: AM/FM/PhM £2655 

2304 £675 FM/AM Modulation Meter to 1 GHz 

Treue RMS Voltmeter to 25 MHz £1080 
2019A AM/FM Signal 

£4077 Generator to 1040 MHz 

2018A AM/FM Signal £3870 Generator to 520 MHz 

HAMEG 
OSCILLOSCOPES 

HM 208 Digital Storage Oscilloscope 
Real time or digital storage to 20 MHz 
Low frequency event storage - max 
sensitivity 1 mV 
Special background memory useable with 
main memory 
Chart plotter output at £1300 variable readout speeds 

HM 208 Digital Storage 
'scope with IEEE £1550 

HM 605 60 MHz Oscilloscope 
Dual trace and sweep delay 
Maximum sensitivity 1mV 
In-built component tester 
Z modulation and 
X -Y operation 

HM 203-5 20 MHz 
Standard Oscilloscope 

HM 204-2 20 MHz £365 Multifunction Oscilloscope 

HM 205 Digital Storage Oscilloscope 
Real time to 20 MHz, storage to 
100KHz 
Resolution of 1024 x 256 points on 
X and Y axes 
Single and re -fresh modes 
Active video trigger for £448 stable TV triggering 

£515 

£285 

U U 
TEST EQUIPMENT 

DISTRIBUTION COMPANY 

BIG DISCOUNTS ON 
PHILIPS COUNTER/TIMERS 
UNTIL 30th SEPTEMBER 1986 

PM6671/01 ENHANCED 
FEATURES UNIT 

Frequency 0.1 Hz to 120 MHz 
LED trigger indicators 
Trigger level outputs 
Burst frequency average 
Arming ext. reset/start 

PM6670/01 HIGH RESOLUTION 
WITH EXTRA FUNCTIONS 

High accuracy frequency 
measurements 
High resolution counting 
Burst frequency average, 
phase and RPM 
Time interval, single and 
average 
High trigger accuracy 
Excellent 10mV sensitivity.£59 
te9ä- Summer saver price 

PM6672/01 HIGHER 
FREQUENCY TIMER 

Frequency 0.1 Hz to 1 GHz 
Period, pulse width 
Single and average time interval 
Count, phase, RPM, ratio 
High accuracy frequency 
measurements 

Gate open monitor Res. to 10ps, sensitivity to 1ÓmV 

£7 Summer saver price £660 ts94- Summer saver price 1.014:: 

FLUKE DIGITAL 
MULTIMETERS 

JF 27 Rugged zed Hand -Held DMM 
31/2 digit LCD with Bar graph 
Min/Max and relative mode operation 
Touch -hold facility and auto 
ranging 
DC accuracy 0.1% £216 

JF 25 Sealed and 
ruggedized hand-held DMM £193 

JF 77 Multifunction Hand -Held 
DMM 

31/2 digit LCD with analogue 
bar graph 
Auto/manual ranging capability 
DC accuracy 0.3% 
Touch and hold facility £110 

JF 75 Full -feature 
£88 analogue/digital meter 

JF 73 Hand-held DMM with 
£72 simplicity and value 

8060A True RMS Hand -Hell DMM 
10 functions, including conductance 
and dB 
Frequency measurement capability 
DC accuracy 0.04%, 
41/2 digitsr £306 Relative reference mode 

8026B True RMS 
3V2 digit DMM £172 
8024B DMM with 
logic level £220 

For the full stories, also latest news on 
Grundig, Thandar and Thurlby, contact: 0 
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Putting the quality back into 16 
a.m. radio 
by J.L. Linley Hood 
Unusual design attempts to match the much 
sought-after sound of the pre- and post-war five- 
valve radio. 

Integrated pressure sensors in 40 
acoustics 
by Gary Morton 
How to choose signal -conditioned tranducers for a 
variety of acoustic applications. 

Designing with dynamic memory 43 
by Alan Clements 
Large memory arrays can be produced 
economically with dynamic ram provided care is 
taken over timing requirements, refreshing and 
the supply rail. Part 3 concludes the series. 

Mains communication without 22 
tears 
How to interface data communication systems 
with the mains supply and expand into a cost- 
effective paging system. 

Microcontroller integrates 25 
peripherals 
by Mike Catherwood 
More features of the limited -issue chip 
controller chip for teaching and evaluation 

IBM's PC filing system 45 
Description of PC DOS complements our 1985 
series on floppy discs. 

Oscilloscope update 49 
Speed and accuracy improve slightly since our 
last survey but oscilloscopes are much better at 
displaying difficult waveforms. 

Component integration in 57 
oscilloscopes 
by J. Helferich and E. Kruisdijk 
Custom i.cs reduce oscilloscope manufacturing 
time and costs but also improve reliability. 

Slowscan tv in software 31 
by G. Cameroni and G. Morellato 
Direct transmission and reception of pictures by 
radio using only a Commodore 64 computer. 

Ringing the changes on bels 35 
by `Joules Watt' 
Think you know all about the decibel, eh? 

Electronic ignition for 65 
singlecylinder engines 
by John Robins 
Capacitor discharge unit replaces magneto ignition 
to give new life to garden machinery. 

Novel Q meter 38 
by McKenny Egerton, Jr 
Alternative to the conventional Q meter is 
significantly easier to design and needs only a 
frequency counter. 

REGULARS 

News commentary 7 
MSF cutback 
Amateur g.s.o. satellite? 
Wireless World goes 
professional 

Circuit ideas 62 
Hall -effect a.c. detector 
Mains synchronized sawtooth 
Current -limited power supply 
Dip oscillator for titrations 
Stereo phase display 
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Three steps ahead. 
Whether your application demands a 1.8° Hybrid 
Stepper Motor or one of our 7.5° or 15° Permanent Magnet 
Stepper Motors, we'll demonstrate how responsive a 
European manufacturer can be; providing standard 
variations if necessary and arranging delivery times which 
compare well. 

We offer a choice of phase resistances and electronic 
controllers, and guarantee long life expectancy and high 
reliability. 

Fora complete literature pack, telephone Carol Pearce 
on Farnborough (0252) 513211, or complete the coupon 
below. Your first step in the right direction. 

E Please send me your stepper motor informa 

Name 
r-- ion pack 

Positionarlapeset mare 

Company 
Address 

Telephone 
on/whom L- 

Crouzet Limited 
108 Hawley Lane, Farnborough, Hampshire, GU 14 8HY. 
Telephone (0252) 513211. Telex 858612 

SWITCHES MOTORS TIMERS PNEUMATICS 

411 

@lfi 

Crouzet 
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SOWTER AUDIO FREQUENCY 
TRANSFORMERS 
You name it! We make it! 

For the past 45 years we have concentrated on the design and manufacture of high 
grade audio transformers during which period our total sold exceeds half a million. We 
continually take full advantage of all the improvements in magnetic and insulating 
materials and in measuring techniques utilising the most up to date instrumentation. 

We have a very large number of original designs made for clients all over the world 
but naturally there are certain types of Sowter Transformers which are in constant 
demand. These have taken into account the tendency towards small size without 
sacrifice of performance, particularly for PCB mounting, and a few of these are listed 
below. They can be supplied with or without mumetal shielding cans. Performance 
requirements can be modified on request (utilising our readily available questionnaire) 
and generally without alteration in price. 

We specialise in LOW COST AND QUICK DELIVERY which means a few days only or 
ex -stock. 

TYPICAL PERFORMANCES 

Sorrier 3575 4652 3678 6499 4079 6471 6469 
Description Miniature 

bridging 
transformer 

Line output Multi primary 
microphone 
transformer 

Line output 
high level low 
distortion 
toroidal core 

Splitter 
combiner 
transformer 

Midge mic. 
transformer 
for BT private 
system. 

Very high 

quality 
microphone 
transformer 

Impedances 10k0/10k0 
can be fed 
from 
506000 

600 or 1500 
inputs or 
outputs 

Pys 60.200 
or 6000 
Sy 56n down 
to lkn 

6000/6000 2000 Bal. Py 
Two 2000 
Sys. 

Py 600n 
Sy 60kn 

2001 Py for 
160 loading 
(Bailer) 8/1 
step up 

Frequency 
range 

206.2011z 20.20k11z 30620kHz 20.2066e 20.20kilz 3003k411z 20201iHe 

Performance t0.ldB over 
above range 

±0.25dB over 
above range 

±0.5áB over 
above range 

±0.3áB 
40.15kHz 
±0.5dß 
2020611. 

±0.5áB over 
above range 

t0.5dB over 
above range 

±0.2dB over 
above range 

Maximum 
Level 

7.75V0.m.s. 
on secondary 

7.75V0.m.s. 
on 6000 

on 5603.4V 
ants. at 
30Hz 

26dBm at 
30Hz 

2.3V0.m.s. at 
3011z 

0.6Vp,p on Py 2.000.m.º. on 
Pp at30Hz 

Maximum 
Distortion 

With 10V 
amts. at 
4011z only 
0.12% 

On 6000 low 
source 
00.1% 

Less than 
0.1% at 16Mz 

<0.1% at 
30Hz at 
26dBm 

negligible 
<0.1% at 
lbHz 

negligible 0.1% at 206e 

Shielding Electrostatic 
screens and 
mumetal can 

Mumetal can 
if desired at 
extra cost 

Mumetal can Toroidal can Mumetal can 
rigid fixing 
bolts 

PCB 
mounting 

Mumetal can 

Dimensions 33mm diem 
x 22mm high 

36mm high x 
43mm x 

33mm 

33mm diem 
x 22mm high 

50mm diem 
x 36mm high 

33mm diem 
x 37mm high 

11.1mm high 
19mm x 
17mm 

33mm diem 
x 22mm high 

Prices each 
at works 

1.5-110.83 
50-09.77 
100-1927 

1.5-09.67 
50-08.89 
100-18.69 

1.5-09.67 
50-08.67 
100-18.41 

1.5-117.12 
50-115.69 
100-115.35 

1.5-114.59 
50-013.37 
100-113.08 

1.5-03.89 
50-13.55 
100-1329 

1.5-011.38 
50-110.12 
100-19.92 

E. A. SOWTER LTD. (Established 1941) Reg. No. England 303990 
The Boat Yard, Cullingham Road. Ipswich IP12EG, Suffolk. PO Box 36, Ipswich IP12EL 

England. Phone: 0473 52794 & 0473 219390 - Telex: 987703G SOWTER 
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HART - The Firm for QUALITY 
LINSLEY HOOD 300 SERIES AMPLIFIER KITS 

Superb, HART designed, integrated amplifier kits derived from 
Linsley -Hood's articles in 'HiFi News'. 
Ultra easy assembly and set-up with sound quality to please the 
most discerning listener. Ideal basis for any domestic sound 
systems if quality matters to you. Buy the complete kit and save 
pounds off the individual component price. 
K300-35, 35 Watt, Discount price for Complete Kit £98.79 
K300-45, 45 Watt, Discount price for Complete Kit £102.36 
RLH4&5. Reprints of Original Articles from 'HiFi News' £1.05 no VAT 

LINSLEY-HOOD SYNCHRODYNE AM RECEIVER 
Very high quality kit for this recent design featured in 'Wireless World'. Advanced construction 
system, approved by the Author, uses 3 double sided PCBs in a stacked layout for total stability, ease 
of construction and minimal wiring. This module will form the AM section of an ultra high quality 
AM/FM switched bandwidth tuner to match our 300 series amplifiers. Power supply and tuning gang 
will be included with the FM section. 
K450 JLH Synchrodyne Kit Special Price £59.95 

LINSLEY-HOOD CASSETTE RECORDER CIRCUITS 
Complete very high quality low noise signal handling stages for any stereo cassette recorder. 
Separate record and replay sections for optimum performance. Switched bias and equalisation to 
cater for chrome and ferric tapes. Very easy to assemble on plug-in PCBs. Complete with full 
instructions. 
K800 Complete Stereo Record/Play Kit .. £33.70 
860X Stereo Mic Amp Kit to suit £8.70 
RLH 1 & 2 Reprints of Original Articles 75p no VAT 

HIGH QUALITY REPLACEMENT CASSETTE HEAD 
Do your tapes lack treble! A worn head could be the problem. Tape 
heads are constantly improving and fitting one of our latest 
replacement heads could restore performance to better than new! 
Standard mountings fit most decks and our TC1 Test Cassette will 
make it easy to set the azimuth spot on. As we are the actual r 
importers you get prime parts at lowest prices. All our heads are 
suitable for Dolby machines. 
HC20 Permalloy Stereo Head. Good quality standard head fitted as original equipment on many 
decks £7.66 
1-1S16 Sendust Alloy Super Head. Quite simply the best. Longer life than permalloy, higher output than 
ferrite, fantastic frequency response £14.86 
HQ551 4 -Track head for auto -reverse or quadrophonic use. Full specification record and play head 

£14.60 
Special Offer Stereo R/P Heads £2.49 
4 -Track Auto -Reverse Play Head £3.50 
HS9510 2/4 Stereo DC Erase Head £6.70 
HQ751 E 4/4 Erase compatible with H0551 £39.70 
Full data on these and other heads in our range are contained ìn our free list. 

HART TRIPLE -PURPOSE TEST CASSETTE TC1 
One inexpensive test cassette enables you to set up VU (Dolby) level, head azimuth and 
tape speed without test equipment. Vital when fitting new heads. Complete with instructions £4.66 

Send for your FREE copy of our lists with full details of our complete range of Kits. Components, PCBs, 
Cassette Heads and Decks:- Overseas please send 5 IRCs for Airmail Post. 

Please add VAT to all prices. Postage on orders up to £10- 50p. £10 to £49- £1. Over £50- £1.50. 

ELECTRONIC KITS 

1. Penylan Mill. OswesLTDtry. Shropshire SY10 9AF 
24 hr SALES LINE ÌO5911 tibZií94 Please add VAT 
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THE WORLD OF 

FOR ONLY f2.50 
ELECTROMAIL-A BRAND 
NEW WAY TO BUY RS 
PRODUCTS. 

Over 12,000 products from a single 
source. 
The quality range - proven by 
industry. 
Excellent stock availability. 
24 hour ordering. 
688 page catalogue. 

Write or phone today for your copy 
of the new Electromail catalogue. 
It's an invaluable technical reference packed 
with photographs and detailed descriptions of the 
complete product range. 
Send £2.50 or, if phoning, quote your Access/Visa 
number. 

The Electromail service is only available to UK customers. 

c é 

flEfTROffiuhl! 
Dept. 200, PO Box 33, Corby, Northants. NN17 9EL 

TELEPHONE: 

0536 204555 VISA 

Batteries 

Cables and accessories 

Conduit and trunking systems 

Connectors 

Control and switchgear 

Drafting aids 

Emergency/safety lighting 

Enclosures and accessories 

Fasteners 

Fuses & circuit breakers 

Instruments 

Integrated circuits 

Optoelectronics/indicators 

Power supplies 

Printed circuit boards & fabrication 

Relays, solenòids and sensors 

Resistors and capacitors 

Security & safety products 

Semiconductors 

Service aids 

Soldering and desoldering 

Speakers & microphones 

Suppressors & filters 

Switches 

Technical books and videos 

Timers, counters, controllers 

Tools & production aids 

Transformers and wound components 

Wiring accessories 

Workshop equipment 

CIRCLE 30 FOR FURTHER DETAILS 
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-o o 
-O QUICKPAD 
-o o 

A Professional PCB Design System for only £895.00 

QUICKPAD is a new BRITISH software package that turns 
your IBM PC into a high quality PCB artwork designer. No 
more hassle with traditional layout and tape up methods. 
No more waiting for a technician, draftsman or the CAD 
department. Its simple to use menu system makes it ideal 
for the novice or expert. 
QUICKPAD runs on an IBM PC (or clone) with a minimum 
of 512K bytes RAM, dual floppies and Colour Graphics or 
Enhanced Colour Graphics Adaptor or Hercules 
Monochrome Graphics card. 

Technical Summary 
v Up to 12" by 16" board size 
c Double sided artwork plus silk screen, solder resist and 

drilling chart. 
u 0.010"board resolution 
e, 4 standard track sizes (0.080", 0.040", 0.020" and 0.010") 
e, 4 standard pad sizes (0.128", 0.096", 0.064" and 0.032") 
* Artwork can be plotted on a wide range of output 

devices 
* SIP, DIP and connector libraries 
* Component names up to 6 characters long 
* Comprehensive commands for copying and moving of 

pads and tracks (including rubber banding) 
* Input via standard netlist 
* Easy to use menu system 

Software £895.00 inc MOUSE 
Demo pack £30.00 

PROFESSIONAL PC BASED PCB DESIGN PACKAGES 
VUTRAX-4 

The modular PCB design system allowing input by 
schematic capture, standard net list or manual onscreen 
generation. Combined with advanced features like auto - 
placement, auto -routing, design rule checking and true 
SURFACE MOUNT capabilities, make VUTRAX-4 the 
most comprehensive package for PCB design on 
personal computers. 
Technical Summary 

Up to 32" by 32" board size 
Up to 16 layers 

1r 0.001" or 0.025mm resolution 
o Track size from 0.001" to 0.952" 
vs Pad sizes and shapes are practically unlimited 
u 500 16 pin IC capacity 
* Supports wide of graphics options 
1r Camera ready artwork on dot matrix printers and pen 

plotters 
* Supports Gerber photoplotters 
vs Silk screen, solder resist and drilling chart capabilities 
vs Runs on Apricot, Sirius, Olivetti, IBM PC/XT/AT and 

Future FX20/30 
Software from £1,400 to £9,800 
Demo System £70.00 

Note: All prices exclude VAT & Delivery 

CONGUIN SOFTWARE LTD. 
Freepost, Morden, Surrey SM4 1 BR Phone: 01-640 9130 6001 
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Happy Memories 
Part type 1 off 25-99 100 up 
4164 15Ons Not Texas .95 .85 .80 
41256 15Ons 2.25 2.15 2.05 
2114 200ns Low Power 1.75 1.60 1.55 
6116 15Ons 1.40 1.25 1.20 
6264 15Ons Low Power 2.50 2.45 2.20 
2716 450ns 5 volt 2.75 2.60 2.45 
2732 450ns Intel type 2.60 2.40 2.25 
2764 250ns Suit BBC 2.05 1.90 1.75 
27128 25Ons Suit BBC 2.30 2.20 2.10 
27256 250ns 3.70 3.45 3.30 

Low profile IC sockets: Pins 8 14 16 18 20 24 28 40 
Pence 5 9 10 11 12 15 17 24 

Please ask for quote on higher quantities or items not shown. 

All memory products Japanese or American manufacture. 

Write or 'phone for list of other items including our 74LS series 
with DIY discounts starting at a mix of just 25 pieces. 

Please add 50p post & packing to orders under £15 and 
VAT to total. Access orders by 'phone or mail welcome. 

Non -Military Government & Educational orders 
welcome for minimum invoice value of £15 net. 

HAPPY MEMORIES (WW), 
Newchurch, Kington, 

Herefordshire HR5 3QR. 
Tel: (054 422) 618 

SPECIAL OFFER -SAVE OECS 

Tektronix 2215 Oscilloscope 
600MHz Dual Trace. Delay Sweep. With manual. 

ONLY E475 each 

COMMUNICATION RECEIVERS 
Racal RA 17L 500KHz-30MMz err manual only 1140 each 

EDDYSTONE 730:44e0KHc 300HZwa^manoa ONLY C110 each 

MULTIMETERS 
AVO 9 Mk4 (Identical ta AVO a Mk4 Out scaled Moony) Complete with 

Batteries 6 Leads __ £55 

AVO 8 Mkt Complete wish battens, 5, leads .. C45 

Above Items in GOOD WORKING ORDER - appeararww rar Al hence the 

p 0 TEST SET No 1 (Military version d AVO 8) Complete wM banen0s. 

AVO T SETng No ase 
AVO Model 73, Pocket Mullmeler (Analogue) 30 ranges. Complete wet 
bananas &leads.. ..... _. _..LIS 

OSCILLOSCOPES 
TEKTRONIX 576 CURVE TRACER. [4600 
TEKTRONIX 485 Dual Trace 350MHz Delay Sweep £3.500 

TEKTRONIX 4658 Dual Trace 100MHz Delay Sweep £1.200 

HP 1715A Dual Trace 200MHz Delay Sweep f1, 500 

TEKTRONIX 465 Dual Trace 100MHz Delay Sweep 
6900 

TEKTRONIX 454 Dual Trace 150MHz Daley Sweep £550 

TELEOUIPMENT D75 Dual Trace 50MHz Delay Sweep coso 

GOULD 0S300A Dual Trace 40MHz Delay Sweep...... [350 
TELEOUIPMENT D67 Dual Trace 25MHz Delay Sweep [250 

COSSER COU150 Dual Trace 35MHz Delay Sweep £200 

S.E. LABS SM111 Dual Trace I BMHZ AC or External DC Oparauo^. t150 
TEKTRONIX 547 Duel Trace 50MHz Delay TB, Delay Sweep 0140 

TELEOUIPMENT D43, Dual Trace I5MHz...... £100 

TEKTRONIX 434 STORAGE Dual Trace 25MHz 
_ 

.[500 
GOULD OS4000 with Output Um)4302 Dual Trace IOMHZ. [400 

PROFESSIONAL 9" GREEN SCREEN MONITORS made by KGM for Reuters. 

Grves Quality 80 column o 24 lee asday. Compete Video In Caxb Good 

Condit« NOW ONLY ................. _._....£32 each 

DISK DRIVE PSU. 240V in 5V 16A 612V, 1.5A Out. Sue W125mm._[10ea 
IMP 52) 

OWERTY KEYBOARD loam LYNX MICRO). Pashto make. Cased ONLY t5 ea 

(p&p C2) 
GENERATORS 

MARCONI TF2950/8 Moblle RADIO Test Set. 01.200 

MARCONI TF2006 FM 101000MHz.... ,1,750 
MARCIBE TF2006LLATORHz ................... ... .. [1.000 
H.P. SWEEP OSCILLATOR 691D12GHI........... [400 
Other HEWLETrylencnesRDil6I6 
MARCONITFCK AI8UFM8.1&420Hz .[250 
MARCONITF200BAAVFMFI4ID [£350 
MARCONI TF1066 EV1 AMFM 10MHz-470MHz £350 

MARCONI TF995AN51.5-220MHz Narrow Devotion £250 

ADVANCE type SG63E AMIFM 4.230MHz..... 5100 

ADVANCE typeS062B AM 150KHr220MHz... [45 
HP TEST OSCILLATOR 651A 10Hz-10MHz [100 
FARRELL Modular Pules Generator system 1 Hz-10MHz too 

AVO TRANSISTOR TESTER Tr169. Handheld. GOINOGO for ln SIS lesong. 

Cary9elew,thba5ens.Hads and lnoAuAs0n .................._ NOW ONLY Cl2 

17(817 531 

PHILIPS COLOURBAR GENERATOR TYPE 5601 £51...... C100 (pap 
- 

PHILIPS COLWRB4R GENERATOR ryes 5508 Video oui. Many 
lunctwre ..... ..... ..... ...... [125 
GRUNDIG COLOUR GENERATOR FGSE. Many MrKUOns £125 

NEW EQUIPMENT 
HAMEG OSCILLOSCOPE 605, Dual Trace 60MHz 
Delay Sweep, Component Tester £515 
HAMEG OSCILLOSCOPE 203.5 Dual Trace 20MHz 
Component Tester £270 
All other models available 

H 4342-0' Meter.._.. ........_.... [1.250 
MARCONI 'CI Meter TF1245wan TF1246 or rMweer47 .. [500 
HP. POWER METER 4310 wIth lhermstor Mountl0MHz10GHz or 

12.4.1 OGHx_ . ..... ..... [250 
MARCONI RF MILLIVER TF260350KHz.1,500MHz [150 

MARCONI VALVE VOLTMETER TF260010HD1OMHz 1mV-300V FSD.. [40 

MARCONI INSITU UNIVERSAL BRIDGE TF2701 £75 

MARCONI UNIVERSAL BRIDGE TF2700Batlery Op°'.... ..... £250 

MARCONI UNIVERSAL BRIDGE TFB688 . _ _ .......... [75 
M.P. BROADBAND SAMPLING VOLTMETER 3406A 10KHz-1 26GHz tslro 
MARCONI AF SIGNAL SOURCE TF200020Hº20KHz [200 
H.P. RFMILLIVOLTMETER 411A 500KH2SOOMHz___. £60 

LEVELL TRANSISTOR ACMICROVOLTMETERTM3B. [65 

KEITHLEY ELECTROMETER type 6108 with Adaptor 6105 0500 

SOLARTRON TRUE HMS VOLTIMETER VM1454__. £50 

H.P TRUE RMS VOLTMETER 3400A 10Hz-10MHz..... £400 

BLACK STAR COUNTER TIMERS (p&p £5) 
APOLLO 10-100MHz. RatiolPenod/Time Interval etc £219 
APOLLO 100-100MHZ (As above with more functions) £285 
BLACK STAR FREQUENCY COUNTERS (p&p £4) 
Meteor100.100MHZ £99 

Meteor 600-600MH2 £126 
Meteor 1000-1GHz £175 

BLACK STAR JUPITOR 500 FUNCTION GENERATOR 
Sine/Square/Triangle 0.1 Hz500KHz p&p £4 £110 

RACAL 32MHz UNIVERSAL COUNTER TIMER type 636 c5o each 

we manual 
HUNG CHANG DMM 6010. 3V4 digit. Hand held 28 ranges 

including 10 Amp AC/DC. 
Complete with batteries & leads p&p £4. £33.50 

ISOLATING TRANSFORMERS 
240V mpp í,240V eulpol 

SOOVA ._. C15 each P&P C5 

100VÁ 
_ 

much pigs 
OSCILLOSCOPES PROBES. Switched X1, X10....... . £11 

P&P £2 

Used Equipment - veth 30 days guarantee Manuals suppled I possible. The a a very small sample of stock. SAE or telephoto for LISTS. Please check avallebety 

before ordering. Carnage all units C12. VAT to be added to total on Goods and Carnage 

STEWART OF READING Telephone: 0734 68041 

110 WYKEHAM ROAD, READING, BERKS RG6 1PL 

Callers welcome 9am to 5.30pm. MON-FRI. (UNTIL 8pm. THURS) 
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You can't close your 
eyes to our Summer 

HUNDREDS OF EXCITING SUMMER SALE OFFERS FROM 
ELECTRONIC BROKERS, THE LARGEST STOCKHOLDER 

OF SECOND USER TEST & MEASUREMENT EQUIPMENT IN EUROPE 

SOME EXAMPLES FROM 

HEWLETT PACKARD 6940B 
MULTIPROGRAMMER 
Data acquisition and control system for 

controllers or computers. Front panel 

control, 
le 

or 
also available. 12Hmonths warranty.cards 

MLP £2146 

SR CE £950 
HEWLETT PACKARD 3437A 
High speed 31/2 digit system voltmeter 

12 months warranty. 

MLP £2760 
SALE 
R CE £ 1250 

P 

OUR HUGE SALE LIST 

TEKTRONIX 7904 500MHz 
SCOPE MAINFRAME 
Able to accept up to 4 plug ins. CRT 

readout. We stock a large selection of 

plug ins. 12 months warranty. 

SAVE £3500 + 
SALE £5500 
PRICE 

MARCO NI INSTRUMENTS 
TF 2006 
AM/FM Signal Generator 
10MHz-1000MHZ 6 months warranty. 

SALES 1500 PRIC 

o g n 

Electronic Brokers g ö 3 

Electronic Brokers 
140/146 Camden Street, London NW1 9PB 
Tel: 01-267 7070. Telex: 298694. Fax: 01-267 7363 

CIRCLE 73 FOR FURTHER DETAILS 
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MARCONI INSTRUMENTS 
TF 2603 R.F. 

MILLIVOLTMETER 
1 mV to 3V R.M.S. in 8 ranges. 

50KHz-1500MHz. 
12 months warranty. 

S PR CE £495 
WAVETEK 10801GHz 
SWEEP GENERATOR 
Sweep from 1 MHz to 1 GHz CW, p F, and 

full swmodes.eep Digital readout. 

1% display linearity. months warranty 

MLP £3883 
SALE £1750 
PR 

To: Electronic Brokers Ltd., 140-146 Camden Street, 
London NW1 9PB 

D Please send me your Summer Test & Measurement Sale 
brochure by return. 

NAME 

COMPANY. 

ADDRESS. 

POSTCODE. 

TEL 
wwiae6 



FIELD ELECTRIC 
Road, Borehamwood, Herts WD6 

Enquiries Welcome/Telephone 
9am/5pm. Please ring for C/P 

carries warranty. All prices incl. 15% 

MA LTD. 
MOM 

3 Shenley 
Official Orders/Overseas 

Open 5 days. 
equipment 

IAA. 01-953 6009 
Orders Accepted. 

details not shown. All test 
VAT unless stated 

POWER SUPPLYS 
ALL 240VAC 
INPUT 

Lambda metered 
£ 0 o-3Á 
£125.00 

Mu -nature Toggle, 
Switches. 

ch. 10 for 
£8.00 

SPECIAL OFFERS 

New Manufacturersfuel prot0050nlss. 
Electronic fuel protection systems. 
Runs from 9V DC Batt -complete with 
sensors, control box - cables-. ideal fo, 
boats central heating. Detects water n 

diesel fuel. 
1 tank system 0. 91) 
4 tank system C5.00 
Suppled with two sensors. C/P 3.50. 
S.A.E. for information 

Courant newt. boxed 
5V 220100 750M/ 
A 6020100x0 64mm 
£17.25 C/P 2.75 

Type 5680 Scope 3S2 
Samptiogßweep 
Plug In 00eÓÓ 

P C Card P S.U. 240V 
115V Input 5V IA 
regulated 
107 x 100mm. New 
£6.50 C/P 1.00 switch) 

G6-20 6V 20A 
mode 

6030g70105 
£20.00 C/P 2.75 

Selec20,00 est Super 50- 
20,00011 Multiteter. 
Calibrated 6-87 
£55.00 + VAT Gould Switch Mode 

5V 205 
603.87 x 105mm. 
£14.95 C/P 2.75 

Lambda linear P.S.0 
20V 528 
2250 I20x65mm 
£25.00 C/P 2.75 

Type454 O'scope 
150MHz Dual Trace 

Age- 
P. C.B. 9 x 2532JL45 Eproms 4008 bits. 
New 
£12.95 Inc C/P 

Farnell 6V SA 
switch mode. 
145088.33 
£20.000/P1.75 

£12.50ASCII Code °warty Keyboards 
£12.5(1 C/P 1.50 Type 178 Linear I.C. 

Test Fixture 
£500-00 TRANSFORMERS 

ALL 240V PRIM 

12V DC Audible warning device.Klemm 
Single Tone Solid State. Works from 6V 

UP 
£1.75 

Gould PMA47 12V 3A 
lnearPS.U. 
£15.00 CO 2.75 

TTyppDC 
Am 
£69.00 

e 1A5 Differential 

t2 -0-1202A2 
£3.50 Inc C/P Plastic boxes 76x 1000 4pmm 

4 for £5.00 Inc C/P Gould Type DC 379 
50 40A -12V 4A+ 150 
1 t A Switch Mode 
£55.00 C/P 500 

V 208 
3.00Inc C/P 

Type 353 Sampling 
obe unit rgg.00 Bone 

ed 
C hD n Bang. New 8 

Volts 
83.6 max. A B.S. Case 
(16.95 Inc C/P 

99V IA 
£2501 cC/P £2 

PLEASE RING FOR 
VARIOUS TYPES OF 
PLUG INS Coutanl Linear P.S.U. 

New 8 Boxed with 
data. G. P. Series 15- 
18V 10A. 
£46.00 inc C/P 

Woden 11V 80A 
£ 40.001nc C/P PhilipsType PM3212 

Dual Trace ()Scope 
Hz 

£35000 

COPPER CLAD BOARD 
Woden 27V 30A 
C/P please Ring SINGLE SIDED Inc C/P New 

508 380 3 £7 95 No. 1 

457.305.3mm £7.95 No. 2 

380x254x3mm £6.75 No.3 
2540177015111m £2.70 No 4 

178 0 126 0 1.5mm £1.70 No.5 

Farnell lee cooled 
P S Switch Mode 
- SV 10A -5V IA 
-1203A-12V 1A 
£28.00 C/P 2.75 

7-6V I20A 
£40.00 
C/P Please Ring 

Veneer Digital 
CopuunnttteeTrmer 77370 

£150.00 C/P 4.50 12 -5V0 -12-5V 750th/ 
A7 -0-7V 1A 
£á.501"` C/P VºItex Co. +12V 

15A+5V30A-120 
10A Linear P.S.0 
17x14 x43/4" New 
£38.000/Psso 

NCR Micro Fiche 
390x2790189mm 
New Portable 240V 
24/12V DC Input 
£69.00 C/P 6.00 

22,000µF 25V New 
cor er Grade Caps 
£1.501ncc/P 

DOUBLE SIDED Inc C/P New 
508 x380 x 3mm £8.55 No. 6 

457 x305 x 3mm £8.45 No. 7 

380x254x1mm £6.25 No 8 

All Boards are Epoxy Glass 
Fluke 8120A Digital 
Multimeter 
£115.00 

AC DC 24V 4.8A 
Linear P.S.U. New 
Boxed 2270 123070 
£19.95 C/P 3.50 

Rack Case 
1901507.5' 
£19.00 

Stepper Motors 4.5V 1.4A 2 Deg. Steps 
Sanyo Step-Syn 1038202 
8.50 VP Inc 

T 7A1Z Dual Type 
Trace Amp 
£275 

Advance Inst. TC9A 
32MHz Timer Counter 
£85.00 Gould 24V 15A 

Switch Mode. New 8 
Boxed Da8t9 

£57.50C/P2.75 

230V AC 3P/CO 5 Amp Contacts `/w Base. 

£2,yy0Inc C/P 
£2.505 

- 
811 Waterproof 
Speaker Unit 
£12.50 GP 2.00 

Hewlett Packard 
180A0'scope c/w 
1801A Dual Chn- 
Van Amp50MHz 
1821A Time Base 
Delly Gene 
£550.00 

All-Digg Cast Boxes 114x 64 030 
E2.513 Inc C/P 

Data recording Ian 
cooled Linear P.S.0 

5V 8A x 2 
New £30.00 
C/P Please ring 

AMF Pone 0umliekt 
230V Relays 3P/C0 
SAmp Contacts. 
New 
£2.50 Inc C/P 

reerolPrestel Adaptor Model Pol. Complete with 
remote control. Keypad. /w All 
Electronics CPU Isolation T/X. Modem 
1200 Bauds rate UHF Modulator. PS.U. 
I C s AY -3-1015D. AY -3-971011K, 
PIC1650A-532. TY16502 AY -3-9752. New 
8 Boxed with Installation Data 
£15.95C/P300 

Saly Hhloride 
Safety andlamp c/l 
Sealed Alkaline Ban. 
Charger Pack 24V DC 
In ut. New 
£6.251ncCiP 

Cherry Ouery 
Keyboard. New ASCII 
Code 
£12.50C/P1.50 

Lambda metered 
PSU 0-400 0 1A r.2 
£125.00 
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SMALL SELECTION ONLY LISTED - RING US FOR YOUR 
REQUIREMENTS WHICH MAY BE IN STOCK 

Racal Solid State Communication Recei- 
vers - RA1217 - Mechanical digit readout 1 - 
3OMC/S - £300. Racal RA17L Communi- 
cation Receivers 500KC/S to 30MC/S in 30 
bands 1 MC/S Wide - £175 - All receivers are air 
tested and calibrated in our workshop - 
supplied with dust cover operation 
instructions - circuit - in fair used condition. 
Racal SyMheslsere (Decade frequency 
generators) MA250 - 1.6MC/S to 31.6 MC/S - 
£100. MA1350 for use with RA17 receiver - 
£100. MA259G - precision frequency standard 
5MC/S - 1 MC/S - 100KHz - £100 to £150. RA137 
and RA37 - LF convertors 10 to 980KC/S - £40 
to £75. RA98 SSE-ISB convertor - £50. RA121 
SSB-ISB convertor - £75. Plessey PR155G 
Solid State receivers - 60KC/S - 30MC/S - £300. 
Transtel Matrix Printers AF11R - 5 level 
baudot code - up to 300 bauds - for print out on 
plain teleprinter paper - £50. Army Field 

Telephone sets type F L and J - large quantity 
in stock - £6 to £15 depending on type and 
quantity. P.O.R. Don 10 Telephone Cable - 
half mile canvas containers - £20. Night 
Viewing Infra -red periscopes - twin 
eyepiece - 24 volt DC supply - £100. EA. 
Original cost to Government over £11,000. EA. 
Static Inventors - 12 or 24 von input - 240 von 
AC sinewave output - various wattages. P.O.R. 
XY Plotters and pen recorders - various - 
P.O.R. Signal Generators - various - P.O.R. 
TF 893A - Power meter - £50. Racal 
frequency counter type 836 - £50. Tektronlc 
plug -Ins - 1A1 £50. 1A2 £40. 1A4 £100. M £50. 
All items are bought direct from H.M. 
Government being surplus equipment. Price is 
ex works. S.A.E.for enquiries. Phone for 
appointment for demonstration of any items; 
also availability or price change. V.A.T. and 
carriage extra. 

EXPORT TRADE AND QUANTITY DISCOUNTS 
JOHNS RADIO, WHITEHALL WORKS, 

84 WHITEHALL ROAD EAST, BIRKENSHAW, 
BRADFORD BD11 2ER. TEL NO: (0274) 684007 
WANTED: REDUNDANT TEST EQUIPMENT- VALVES - PLUGS - SOCKETS, 

SYNCHROS ETC. RECEIVING AND TRANSMITTING EQUIPMENT 

RACKMOUNT CASES 

19 -Self Assembly Rack Mounting Case with lift off Covers. Front Panel 10 gauge, 
Brushed Anodised Aluminium, Case 18 gauge, Plated Steel with Removeable Rear 
& Side Panels. In 1U & 2U Types, a Subplate Chassis Is Mounted to Bottom Cover. 
In 3U Type the Subplate is located on two Rails Mounted Between The Side Plates. 

1 U (13/4) height, 230m depth £27.00 
2U (31/2) height, 308m depth £32.00 
3U (51/4) height, 230m depth £39.00 
Width Behind Front Panel 437m (All Types). 

All Prices include Postage & V.A.T. Cheques, Postal Orders Payable to: - 

J. D. R. Sheetmetal, 131 Grenfell Road, Maidenhead, 
Berks. SL6 1 EX. Maidenhead 29450. 

CIRCLE 45 FOR FURTHER DETAILS - TARGET ELECTRONICS 
16 Cherry Lane, Bristol BS 1 3NG. Telephone: 0272 421196 
Telex No: 946240 CWEASY G. Quoting: 19013485. Easylink No: 19013485 

Subminiature D type plug 
connectors. Gold plated 
contacts Solder bucket 

terminals 

9 -way male 
9 -way female 
9 -way hood 

15 -way male 
15 -way female 
15 -way hood 
25 -way male 
25 -way female 
25 -way hood 

one 
38p 
40p 
34p 
44p 
4Bp 
38p 
60p 
65p 
42p 

ten 100 
28p 25p 
30p 26p 
25p 22p 
33p 29p 
36p 32p 
28p 25p 
48p 38p 
55p 45p 
32p 27p 

£1.55 

r"."""72º 

r. -^e 
£2.05 

RS232 WALL PLATES 

With 25 pin 'D' sockets 

25'wey 'D'sera,. ̀ home,. 
An adaptor available in two forms for 
Cans, the 

"nec Gons, gentle, 
of RS232 type 

All prices ,ludo 
posi packing and VAT 

t010gun available 

o. > 

Dims: 60 x 47 x 33mm. 
Require 38mmn dia. cut out 

T21 0-50A 2300 ohm 
T22 0-100A 1200 ohm 
T23 0-500A 360 ohm 
T24 0-1mA /00 ohm 
T30 0-1Amp 0.06 ohm 
T43 0-30V 30k ohm 
T36 "VU" 7.5k ohm 

£6.90 each 10 0 less 10% 
These meters can be supplied with 

scales to your artwork. Minimum 
quantity 50. Prices on application. 

01110,aí orders welcomed 
Governmen0Edrta:,on Departments etc. 
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173MHz FM TELEMETRY RADIO LINK 

Range dependent on 
environment but typically 
greater than 100 metres 
Modular, Wall Mounting 
Transmitter + Receiver 
Direct Baseband Inputs + 
Outputs 
Approved to MPT1309 
Each Module 86x 104x45mm + 
requires only 30mA dc at 7.2V 
'Add on' Modules for Remote 
Switching, Voltage Monitoring + 
Serial Data Transmission. 

ADENMORE LTD 
27 Longshot Estate, Bracknell, Berks. RG121 RL Tel: 0344 52023 

IN VIEW OF THE EXTREMELY RAPID CHANGE TAKING 

PLACE IN THE ELECTRONICS INDUSTRY, LARGE 

QUANTITIES OF COMPONENTS BECOME REDUNDANT. 

WE ARE CASH PURCHASERS OF SUCH MATERIALS AND 

WOULD APPRECIATE A TELEPHONE CALL OR A LIST IF 

AVAILABLE. WE PAY TOP PRICES AND COLLECT. 

R. Henson Ltd. 
21 Lodge Lane, N. Finchley, London, N12 8JG. 

5 mins. from Tally Ho Corner 

Telephone: 01-445 2713/0749 
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WureIesg1aÌ'Mi 
Editorial Feature List 
NOVEMBER 

Mobile Radios 

With the launch of 900 MHz cellular radio last year and the 
release of Band III frequencies, mobile radio in the UK is 

enjoying a period of unprecedented expansion. November's 
special feature focuses on the systems and the equipment 
currently available. 

For further advertising details please ring 
Ashley Wallis on: 01-661 3130 
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NEWS COMMENTARY 
Amateur g.s.o. satellites? 
A future project for amateur 
communications satellites 
should include the long-term 
objective of having a chain of 
geosynchronous satellites in 
orbit according to Amsat-UK. 
It may be possible to to use 
spare capacity on government 
or commercial satellites or fly 
amateur -built transponders on 
such satellites. A 30GHz-up 
and 20GHz-down link has been 
offered by NASA to qualified 
groups of experimenters on the 
proposed Advanced 
Communications Technology 
Satellite (ACTS) to be launched 
in 1988. But such links are not 
normally within the amateurs' 
province and would require 
gateways. Amsat's technical 
group points out in a recent 
discussion paper that 
microwave experience gained 
by these experiments would be 
of great value when it came to 
building their own 

geostationary satellite. 
NASA are still considering 

the proposal that ACTS could 
carry an amateur -built 
transponder at more familiar 
frequencies. Some other 
satellites are also possible 
carrier vehicles. 

Two more satellites in 
elliptical orbits are planned, 
PIII-C and D. The main 
transponders for these are 
already planned but the UK 
group could perhaps add 
digital or microwave 
transponders, beacons or 
imaging systems. 

These elliptical orbit precess 
and make the sub -satellite 
point at apogee change daily. 
Another orbit, the Molinya, 
with an inclination of 64.3° 
would produce a 
geosynchronous orbit and the 
two sub -satellite points at 
apogee would remain the 
same, on opposite sides of the 

globe. Stations near the points 
would see the satellite at near 
overhead for several hours, 
each time the satellite comes 
round. Such a satellite would 
provide a means of mobile 
communications, a mode of 
operation not possible with 
other orbits. With this in mind, 
the Science and Engineering 
Research Council is funding a 
study of such a mission. Called 
T -Sat, the study is being 
undertaken by seven 
universities and a number of 
research establishments and 
due to be published this 
October. T -Sat is likely to 
introduce new engineering 
technologies and support an 
L -band mobile communication 
package. Only the feasibility 
study has been funded so far 
and although some of the 
planning is under way, it is 
unlikely to be launched before 
1991. 

Video 

Timing 
generator 

Control IC 

a- o -d 
converter 

Shift register A 

Shift register B 

Latches 

Line drive 
vo tage 

generator 

Pulse width modulator 

Level shifter & driver 

4.> 

Picture 
displcy 

Already into computer 
world's thinnest 31/2in 
expand into consumer 
calculators and watches. Set for introduction early next year is a 
2.7in colour tv with l.c.d. of 109 by 480 elements. Currently 
available is the grey -scale model 06 -TA with transmission type 
display for outdoor use (backlight optional). In the display drive 
circuits integrated with the l.c.d. panel, the control i.c. generates 
timing signals to drive the pulse -width modulated segment driver 
(right), scanning electrode driver (left), and line driver generator. 
ELECTRONICS & WIRELESS WORLD OCTOBER 1986 

peripherals with what is claimed as the 
floppy disc drive, Citizen Watch (UK) 
electronics with pocket tv, card radio, 

MSF to close 
on h.f. 
The MSF time and frequency 
standards service is to be 
withdrawn from the 2.5, 5 and 
10MHz bands. The withdrawal 
of the short-wave service is 
partly due to the popularity of 
the m.f. service according to 
the National Physics 
Laboratory; by comparison the 
h.f. service is little used. The 
introduction and availability 
of standard services in other 
countries removes the need to 
provide an international 
service, they say. The 60kHz 
MSF standard time and 
frequency service will 
continue unchanged. 

Transmissions began in 
1950 with a one -hour daily 
broadcast on 60kHz. The s.w. 
frequencies were added in 
1953 and were used 
extensively for some years by 
aircraft pilots, amateur radio 
users and astronomers. In 
1966 the m.f. service was 
extended to 24 -hours and later 
the codes that give full year, 
month, day, hour and minute 
were provided. The service 
proved valuable to a wide 
range of users who operate 
close time schedule systems. 

New direction 
This issue is the last in 
the present format. 
From November, the 

appearance outside and in, the 
content and size all change. 
Wireless World's approach to 
its subject, ever since it was 
first published under that 
name by Lord Iliffe, in 1913, 
following its acquisition from 
Marconi's, has been hybrid in 
the sense that it has appealed 
both to professional engineers 
and to those whose 
involvement is in their spare 
time. Lately, the ̀ spare -time' 
content has become closer to 
the `professional', simply 
because the advance of 
technology requires a deeper 
understanding of the subject 
from anyone who takes part. 

From the next issue, we 
recognize this and devote our 
content entirely to 
professionals. Articles on 
design techniques, advanced 
designs to illustrate these 
techniques, theoretical 
articles, tutorial pieces, the 
regular columns expanded and 
augmented by new ones - all 
will be familiar, but will be 
written or selected with the 
interests of the working 
engineer in mind. Papers on 
management and social 
matters closely connected with 
technology will appear and we 
will provide a market survey 
each month, starting with one 
on mobile radio. 

The new design, with its 
square spine, many pages in 
colour and fifty per cent more 
pages, is clearly more costly to 
produce and this is reflected in 
the new cover price of £1.95. To 
offset this, the existing, UK 
subscription cost of£18 per 
year is retained and is now, for 
the first time, cheaper than 
buying twelve issues from a 
newsagent. It therefore makes 
good sense to take out a 
subscription and save £5.40. 

Further, since it appears 
from conversations with 
readers that they occasionally 
experience difficulty in finding 
EWWin newsagents we are 
offering a year's UK 
subscription at £11.70 for a 
limited period. This is 
equivalent to 98p per issue and 
makes subscribing even better 
sense. 
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