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GANG-OF-EIGHT is our FAST EPROM PROGRAMMER which handles CMOS or NMOS EPROMS from

2716 to 27256 (25XX too) using FAST or NORMAL programming methods. PROGRAMMERS
FAST programming 27128's takes 2 minutes, NORMAL programming takes 14. All possible levels of

IVpp are covered including 25, 21 and 12.5 volts. G8 has an LCD which tells you what you're doing — or

doing wrong. BLANK CHECK, VERIFY and CHECKSUM facilities are included. Good value £395
GANG-OF-EIGHT-PLUS is now available. PLUS what? Well, PLUS an RS232 INTERFACE which lets you

download in INTELHEX, MOTOROLA S, TEKHEX, ASCII, SIMPLE HEX etc.

Oh, yes, PLUS 50 guid too, but you might think it's worth it

(Y ITIW.-N (o] YAl SOFTY 2, our intelligent EPROM PROGRAMMER/EMULATOR, plugs into a TV, shows you memory and
EDITORS lets you TEXT-EDIT in HEX (INSERT, DELETE, SHIFT BLOCKS without overwriting or rewriting etc). It also
calculates ADDRESS-OFFSETS in hex, UPLOADS and DOWNLOADS in SERIAL and PARALLEL, saves

programs on TAPE, and PROGRAMS, COPIES and EMULATES EPROMS 2716, 2732 and 2532. Great

DEVELOPMENT TOOL for PIGGY-BACK SINGLE-CHIPPERS and other small microsystems. TV lead,
ROMULATOR-cable with 24 pin DIL Plug and power supply included, ready to plug-in and use

£195

280 DEVELOPMENT TOOLS
MENTA is a Z80 development system designed by DATAMAN for the SCHOOLS COUNCIL. MENTA has a built in
ASSEMBLER and TV hex display: it lets you enter program in hex or mnemonics and execute them FULL SPEED or A
STEP AT A TIME. All the REGISTERS and the STACK are displayed on-screen and you can SEE MEMORY CONTENTS
CHANGING as instructions are executed. MENTA is a microsystem with 24 bits |/0 — it can be used as a controller for
ROBOTS and intelligent machines. MENTA appears in GCE syllabusses; a TEACHER'S GUIDE, PUPIL READER and
WORKSHEETS are available — also CONTROL MODULES — UNIVERSAL I/0, Ato D, D to A, MOTOR and VARIABLE
SWITCHED INPUT for less than £20 each. A MENTA with TV flylead and power-supply costs ... £99

MICRODOCTOR is for DIAGNOSIS, finding troubles in microsystems. You just plug into the micro- CROSYS
processor socket, READ and WRITE to the MEMORY and /0. MD does CHECKSUMS, RAMTESTS on L
memory, checks for SHORTS on the bus, and prints memory in HEX or ASCII. You can also DISASSEMBLE

and print the SOURCECODE In Z80, 6502, 6800 or 8085 mnemonics. 2
When your SCOPE or MULTIMETER can't find the problem — consult the MD. When you order say which _@ B o
processor or ask about multiprocessor MD ..£295 .@

e L LTI JAURRA | C.T. (Intelligent Connectivity Tester) is the project name for a 40 pin dual-in-line CUSTOM-CHIP
TESTERS developed by DATAMAN.

The chipis called the MT72017 and it will appear soon in BARE-BOARD TESTERS, IDC CABLE TESTERS
and LOOM ASSEMBLY EQUIPMENT all over the world. An EVALUATION-SYSTEM/CONTROLLER for
the M1;7201 7 is available on a EUROCARD and you can BUILD YOUR OWN custom connection-pattern
tester for
The controller has full documentation, source-code, circuit diagram, parts-list and a description of opera-
tion. Each MT72017 tests 26 points and a single controller will handle hundreds of ‘em — thousands of
test-points.
MT72017 chip prices: £12.50 (1 to 99) £11.25 (100-999) £10.25 (1000 up). We do not sell
samples of the MT72017 without a controller.

LOGIC ANALYSER TA2080 by THANDAR with SPECIAL MODS by DATAMAN which gives RS232 LOGIC

interface and prints TIMING and STATE diagrams — and DISASSEMBLES Z80, 6502, 6800 code on the
screen or printer. ANALYSERS

THANDAR TA2080
EPSON AND NEC COMPUTERS QX10, HX20 and PX8, PC8800. ALL COMPUTERS are sold with afree CP/M
bundle of useful software written by DATAMAN. COMPUTERS

OLIVETTI TYPEWRITER INTERFACES designed by DATAMAN for ET121 and 221 — cheaper than a
DAISYWHEEL printer RS232, HPIB (IEEE) and PARALLEL including fitting OLIVETTI

EPROM ERASERS from . INTERFACES

If you need more data send for a FREE LIT-PACK and an ORDER FORM or, better still, JUST BUY THE PRO-
DUCT AND EXAMINE IT — you may return any item within 14 days for A FULL REFUND (we deduct only
postal charges). Add £2.50 for carriage to orders below £100. ADD VAT TO ALL UK ORDERS. Terms:
cheque with order. Dealers who mean business welcome. Goods normally in stock — TODAY DESPATCH IS
POSSIBLE — please phone us DATAMAN DESIGNS, LOMBARD HOUSE, DORCHESTER, DORSET DT1
1RX. TELEX: 418442 PHONE (0305) 68066.

CIRCLE 1 FOR FURTHER INFORMATION
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\ synchronisation )

RADIOCODE CLOCKS LTD |

SPECIALISTS IN ATOMIC TIME, FREQUENCY AND SYNCHRONISATION E_(IUIPMENT
( NEW PRODUCTS )

@ MINIATURE RUBIDIUM
OSCILLATOR MODULE
Lower power, fast warm up, optional
output frequencies, programmable
frequency offsets.

@ RUBIDIUM FREQUENCY
STANDARD
High performance, compact and
rugged instrument. 2U rack or /, ATR
case options.

® INTELLIGENT OFF-AIR
FREQUENCY STANDARDS
Microcomputer controlled
instruments, directly traceable to
N.P.L., precision ovened local
oscillator, comprehensive monitoring
and status information, real time
synchronisation.

® LOW COST MSF
FREQUENCY STANDARD
Instant operation, directly traceabie
to N.P.L., self-contained portable unit,,
no scheduled frequency changes,
24 hr transmission, real time

@ Off-air frequency
standards

@ Intelligent time systems

@® Caesium/Rubidium based
clocks & oscillators

® Master/slave systems

©® Time code generators/readers

@ Record/replay systems

@ Intelligent display systems
@ Precision ovened oscillators
® Time/frequency distribution

Radiocode
Clocks Ltd*

Unit 19, Parkengue,
Kernick Road Industrial Estate, Penryn,
Falmouth, Cornwall. Tel: Falmouth {0326) 76007

systems

(*A Circuit Services Associate Co.) J

CIRCLE 37 FOR FURTHER DETAILS.

BERG LOW PROFILE 14 PIN DUAL IN LINE I.C. SOCKET manufactured from glass filled polyester to
ULS4av-0. £7 for 100, £31 for 500, £66 for 1000, £256 for 5000, £460 for 10,000, £2100 for 50,000,
£3700 for 100,000. Sample 10 sent for £1.20 + 30p p&p (£1.73 inc VAT}

BERG LOW PROFILE 16 PIN DUAL IN LINE 1.C. SOCKET as above £8 for 100, £36 for 500, £65 for
1000, £295 for 5000, £530 for 10,000, £2390 for 50,000, £4300 for 100,000. Sample 10 sentfor £1.40
30p p&p (£1.96 inc VAT)

WIRE CUTTER AND STRIPPER tempered steel blades spring loaded

with moulded red P.V.C. handles. Cutting and stripping adjustable

up to 6.0mm,. Overall length 135mm, weight 64 grms, 10 for £15, 25

for £34, 50 for £63, 100 for £116, 500 for £525, 1000 for £1000. Sample

pair sent for £1.75 + 25p p&p (2.30 inc VAT)

INTERNATIONAL ‘POWER ONE’ regulated D.C. supply unit A.C. input 100/120/220/240 volt — D.C

output 5 volt at 16.2 amp with +/-.05% regulation for up to 50% load change. Built 1o very high

standard on satin finish aluminium open chassis 14" {W) < 5" {H) x 21" (D} WT 5.5kg. (Brand new

boxed). Price £38.50 + £4.00 p&p {£48.87 inc VAT)

REGULATED D.C. SUPPLY UNIT BY GRESHAM LION. Input 220 volts +/- 10% or 240 volt +/- 10%

125W. Outputs §voit/26 amp, 12 volt/10 amp, 15 volt/10 amp, 24 volt/5amp, 30 volt/d amp, (setat5

volt) load regulation. 15% zero to full load. Temp range -10C to + 70C. With remote sensing facility
free standing chassis 10" (W) X 4" {H) < 4." (D) WT 3.5kg. Brand new boxed complete with hand-

book. Price £130 + £4.00 p&p (£154.10 inc VAT)

WIRE WOUND RESISTORS manufactured by E.R.G. type 16 ES with a standard tolerance +5% of

nominal resistance vatue. All values in stock.

3 watt series £3.50 per 100 any one value + £1 p&p {£5.17 inc VAT}

6 watt series £6.50 per 100 any one value + £1 p&P (£8.63 inc VAT}

10 watt series £10.50 per 100 any one value + £1 p&p (£13.23 inc VAT}

ALUMINIUM FOIL CAPACITORS manufactured by iskra 2.25 MFD 386V A.C. WKG axial type. Body

length 40mm x 23mm £25 per 100 pcs, £115 per 500 pes, £212 per 1000 pes, £980 per 5000 pes, £1800

per 10,000 pcs, £4165 per 25,000 pcs. Sample 10 sent for £3.00 + p&p (£4.60 inc VAT)

BRITISH MADE TRANSFORMER input 240V at 50Hz, output 120V-0-12V 1/2 amp with built in ther-
mal overtoad cutout. P.C. mounting £25 for 10 + VAT, £115 for 50 + VAT, £210 for 100 + VAT, £950 for

INDUSTRY + VAT, £1700 for 1000 | VAT S. I for £3 + 75p p&p (£4.31 VAT)
500 ) or ! ample sent for + .31 inc
PUBLIC ADDRESS PAIR OF MATCHED SPEAKERS 4 ohm 2 watts in team fmls: :ah[i)nels with black/chrome facia 7

1/2" %X 12" X 5" depth — 1 sample pack {2 spks) £10.00 + £2 p&p (£13.80 inc VAT} 10 packs £9.00
HI'FI sach + £2 p&p (£12.65 inc VAT}

pantechnic

B design manufacture and supply

POWER AMPLIFIERS
HIGH POWER ASSEMBLIES
CONTROL CIRCUITRY

12" VIDEO DISPLAY UNIT (green) complete with frame and P.C.B. incorporating time bases/EHT,
etc but minus case and simple power supply unit. Originally designed to be basically compatible
. available £35.00 + £3 p&p (£43.70 inc VAT). Quantity prices on apphcation

OPEN FRAME AND SHADED POLE MOTORS by well known manufacturers, 240 volt a/c —
OFF THE SHELF p&p {£2.30 inc VAT each)

ULTRASONIC BURGLAR ALARM — portable — wooden finish with internal alarm — easily

Sampte units £39.00 + £2 p&p = £47.13 inc VAT each, § units £35.00 + £2 p&p = £42.55 inc VAT
C A D DES'GNED each, 10 units £33.00 + £2 p&p = £40.25 inc VAT each.

£9.49 inc VAT each, 10 wunit £6.37 + £150 p&p = £9.05 inc VAT each.

TERMS C.W.0. export enquires welcome We find it impossible 1o advertise all we stock

with BBC Micro and Commodore computers. Circuit diagram supphed. Price per sample unit

many uses — price per sample £1.50 + 75p p&p (£2 59 inc VAT}, price per 10 motors £1.25 + 75p

installed mains/battery option. Provision for window contacis — pressure mat. external horn
CU STOMISED and bell unit.

EXTERNAL HORN Sample unit £7.50 + £1.50 p&p ~ £10.35 inc VAT each,5unit£6.75 + £1.50 p&p

Please telephone, write or telex for further enquiries. Personal callers always welcome

tel. 01.361.8715
telex 266 873  New Southgate
PANTEC G LONDON N11 1PG.

132 High Road

SPRINGFIELD HOUSE,
TYSSEN STREET,
LONDON E.8. 2ND
TEL NO. 01-249-5217
TLX: 8953906 EECO G

ELECTRI]NIC EHUIPMENT [:I].
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= DISCDRIVES
B BC M |Cr0 CO m pUter SyStem These drives, fitted with high quality JAPANESE mechanisms are supplied in attractive steel

cases painted in BBC colour. The drives are fully Shuggart A4000 compatible. All dual drives

B BC Com puter & Econ et Referral Centre are supplied with integral power supply whilst singles are supplied with or without power supply.
All drives come complete with data & power cables, manual and BBC formatting disc.
BBC Computers:

1X100K (250KDD unformatted) 40TSS TS55A TEAC £100(a)

Model B: £320(ay B+DFS: £409 (a) O o)y 2078 TORSATEAG 2500
. untorma 1

Model B+NFS: £389 (a) B+NFS+DFS £450 (a) 200 eRDDurmated) | 80TOS TOSS Misubis 4070 380 o

ACORN 2nd Processors: 6502: £175 (a) Z80: £352(a) e g12ota o PR ool

TORCH UNICORN: 780 Card: £299(a) 280 Disc Pack: £699(a) | c400MTS wit psu S50 i el ©

UNICOMM Communications Package: £159 (b)
20 Mbyte Hard Disc+400K Floppy: £1995 (a)

We stocfk the full ranr?e o{ AC%?N hardwfaretﬁnszgrénmféare(jandla(\j/ery wide Authorised Distributor
e ations and pricing pioase sendovour eaflet, Datd RECotEipgerottcts
3MFLOPPY DISCS
PRINTERS Industry Standard floppy discs with a lifetime guarantee Discs in packs of 10

EPSON: RX80FT £225(a); FX80 £315(a) 40TrackSSDD  £15(c)  40TrackDSDD  £18(c)

FX100 £435(3),RX1 00 £345(a) 80 Track SSDD £22(c) 80 Track DS DD £24(c)
KAGA TAXAN:KP810 £249(a); KP910 £359 (a)
BROTHER:HR15 £340 (a);. DRIVE ACCESSORIES

FLOPPICLENE Disc Head Cleaning Kit with 28 disposable cleaning discs ensures continued
optimum performance of the drives. £14.50(c)

Single Disc Cable £6(d) Dual Disc Cable £8.50(d)
ACCESSORIES 10 Disc Library Case £1.80(d) 30 Disc Storage Box £6(c)
EPSON Serial Interface: 8143 £28 (b); 8148 with 2K bufter £57 (b) 30/40 Disc Lockable Box £14(c) 100 Disc Lockable Box £19(c)
EPSON Paper Roll Holder £17 (b); FX80 Tractor Attach £37 (b); RX/F X80 Dust Cover £4.50(d)
EPSON Ribbons; MX/RX/FX80 £5.00; MX/RX/FX100£10(d).
JUKI: SerialInterface £65 (C); Tractor Attach £99(a); Sheet Feeder £199(a); Ribbon £2.50(a)
BROTHER HR15: Sheet Feeder £199; Ribbons — CarbonorNylgn £4.50; )Mulnstrvke £5.50(d); MONITORS
2000 Sheets Fanfold with extra fine perf. 9.5in.— £13.50; 14.5in. £18.50(b MICROVITEC 14in. RGB
BBCRaralieifead 8 5enal fead £7(d) 1431 Std Res £165 (a); 1431 Ap std Res PAL/Audio £210(a);

1451 Med Res £255 (a); 1441 HiRes £399 (a);

2031 20in. Std Res £2§O(a); Plinth for 14in. Monitors£8.50.
BT Approved Modems Microvitec Monitors with TTL/Linear Inputs also available.
MIRACLE WS2000: KAGA VISIONII
The uitimate world standard modem covering alt common HiRes 12in. RGB £345(a);
e and CCITT standrds up o 1200 Baud. Allows commuri- SOFTY Il Green Screens; KAGA 12G£99(a); SANYO DM 811 112CX £90 (a);
cation withvirtually any computer system inthe workd, The ) o Sw1 el Stand for Kaga Green £22.50 (b
optional AUTO DIAL and AUTO ANSWER boards enhancethe |  This low cost inteligent S0 L4505 KAGA ROB 05 Miora toe €3 5§. Mono(cgrome £3.50(d)
considerable facilities already provided onthe modem. Mains eprom programmer can ’ R :
powered. £129(c) Auto Dial Board/Auto Answer Board £30 (d) program 2716, 2516,
each. Software lead £4.50 2332i 273%6 f"d ;vlg;sin
TELEMOD 2: adaptor, an L
Complies with CCITT V23 1200/75 Duplex and 1200/1200half %lfplaﬁls 512 byttle page on UVERASERS This primsg!‘ﬂﬁg p%giig?ple way 1o
Dupiex standards that allow communications with VIEWDATA —Nasaserialanad par- UV1T Eraser with built-in timer and mains indicator, ; =
services like PRESTEL, MOCRONET etc as well as user to alleldI/O routme?. tCan be Built-in safe’ty |Blerlock 1o avoid accidental exposure ;Eg;gem?“g‘;ig'ﬁ'g, g%;g&g’,ggfr?e;’VT’;':‘{,'S,'&
user communications. Mains powered. £62(b used as an emulator, cas- to the harmful UV rays. t 64K f A
27 BOX. i ® Sete nterface. camhando ploScpromsata mewihanaverage  cacbe gy i he bur wHh Wi copi
This pocket sized modem complies with V21 300/300 Baud Softyll ... £195.00(b) | grasing time of aboui 20 mins. £58 + £2 pap. accepting dataunti itis full The buffer will automati-
A : : Adaptor for 2764/ UV1 as above but without the timer. £47+£2 p&p I itch fi t
and provides and ideal solution for communications between aptor for ; cally switch from one compulter 1o next as soon as
4 1 . 5 For Industrial Users, we offer UV 140 & UV141 erasers that computer has dumped all its data. The computer
users, withmain frame computers and bulletinboards atavery | 2564.............£25.00 | win handing capacily of 14 eproms, UVI4Thas a  nare svallaole o oiber uses. LED bargraph indt.
economic cost. Battery or mains operated. £52 (¢) Mains built in timer. Both offer full built in safety features cates memory Usage. Simple push but?m contiel
Adaptor £8 (d) UV140 £61, UV141 £79, p&p £2.50. provides. REPEAT, PAUSE and RESET functions,
BBC to Modemdatalead £7 Integral power supply. £245 (a)
ATTENTION
All prices in this-double page advertisment are CONNECTOR SYSTEMS
subject to change without notice.
ALL PRICES EXCLUDE VAT 1.D. CONNECTORS EDGE AMPHENOL RC!IB\E‘B[?
i Speedblock T
Please add carriage 50 unless No of Eoadblock Type) CONNECTORS CONNECTORS e
indicated as follows: ways' Flug  “acle 238" 36-way plug Centronics 10-way 40p
(a)£8 (b)£2.50 (c) £1.50 (d) £1.00 20 :;gg }ggg ;283 2 ey (commodove) o 0-;3& zg':!:'lcs,?:i?ci:fjon.cs IDC£5.25 ;g::; ggg
P 4 P 2.¢ 10 150 - g 3
ACORN IEEE INTERFACE 54*8 g‘z’gg }%s gﬁgg gi }2 way (vic 20) o 338,, :aralie\l'lsold;rsiésésod - :gggs.so ﬁ::; :gg:

i i o . x 18- wa = 140p 4-way plug| older 4.75
Ci;li]rqgm::%lﬁ\r;ﬁg?té%r;gghgilE:Er%\:aﬁ?b'f;aggg;dti‘ffgo& 3 235p  200p  390p 2:23 aay (ZXB) ;;gp gggp 2a-way socket IEEE Solder£5 (DCE4.75 281325 ;ggg
technical equipment, at a lower price than other sys- 5% 38 way (Spectum) 200p  — PCB Mig Skt 62zway 280p
tems. Typical applications are in experimental work QINDCORNECTORS 3§3§ 3; 2283 = AP :242 ::y goolg(:s%wp
in academic and industrial laboratories. The inter- Sway 15way Z5way3Twaysoway | 2 X 22-way Ye0p  — Y )
face can supporta network of up to 14 other compati- T B 1o~/ o s00p
ble devices, and would typically link several items of argeall  i20p (Ns0eN2ARLAEO0R 2% 50-way(5100conn)  600p  — DIL
test equipment allowing them to run with the opti- solde 90p  1.30p 1.950 2908 500p
murm of efficiency. The IEEE Filing System ROM is codopr P 0 3500 4400 RS 232 JUMPERS HEADERS
supplied £282. el Mo | EURO CONNECTORS 20" Singleenaman | £5.00 Solder | IDC

37 way Centronix type Conn 5.50 pounds. -
DC 2 way pg 3.95p Socket 508 DIN 41612 2amsinglelcndlRemals 22 14 pin  40p  100p
2 x 32way StPin  230p 275p e eale £10:%0 16 pin  50p  110p
INDUSTRIAL PROGRAMMER 2 x 32 way Ang Pin 275p 320p So male Hamale £5:50 24pin 100p  150p
$Egocogu ontrolied Emulator Programmer is a po! NEAOOLZlh g 5 gg Vo il Plg' gggp 3ggp 28 DI
I con ulator Fri W- SQCKETS 24-pin £5.75 X way Ang Pin P P 4 in 200 225
erful tool for both Eprom programming and develop- 28-pin £8.00 40-pin £9.75 :gg 2:: {A\ + (B; gg(ﬁ)p TEST CLIPS P P 4
ment work. EP8000 can emulate and program all + P
eproms up to 8KX8 bytes, can be used as stand WITCH For 2 x 32 way please specify 14-pin 375p 16-pin 400p
Yy DIL SWIT 3
aione unit for editing and duplicating EPROMS, as a 4way 90p 6way 105p | spacing (A+B, A+C) 40-pin £10.30
slave programmer or as an eprom emulator EGQS(a) 8wav 120p 10-wav 150p
e — e ———— =
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7415266
74273 . 748573
senes (SRR R T T LINEAR IC COMPUTER COMPONENTS
;:g? ggg 74278 1.70 ;:gggg 33367 g'ﬁ AD7S81  15.00 | Lm7Ie 100 TAT210 150 CPU 8287 4.25 EPROMSs MC14412  7.50 KEYBOARD
. 74279 0.90 74C SERIES 4098 0.75 ADCOBS 1190 | M723 0.60 TBAG41BX1 400 1802CE  6.50 8288D  11.00 75107 0'90 ENCODERSs
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NEWS COMMENTARY

Our future is quite obviously
going to be computer-shaped.
Those of us who are not

clearly be at a considerable
disadvantage in the day-to-day
business of living: not only
engineers and workers in much
of industry will need an easy
familiarity with computers, but
those of us whose involvement
is only tenuous also need to
cultivate some kind of entente
with them.

But, relatively speaking,
personal computers are in their
infancy and are unlikely to
remain for long in their present

take a reckless man to specify
how many — writing Basic

will, one hopes, be a thing of
the past, like the quill pen.
Computers will be unnoticed

comfortable with computers will

form. In a few years — it would

programs on a qwerty keyboard

aids to life, as is the telephone.

With that in mind, it does
seem that the style of
introduction of computers into
schools has been somewhat ill-
considered. Computing ought
not, surely, to be a subject in
isolation from the rest of
education. Computing is a
nonsense unless it is seen in
relation to the other facets of a

full education. Admittedly, until

computers are made “user-
friendly” to an as yet unseen
extent, or a pupil is intent on
pursuing a career in the
computer field, the
fundamentals have to be
learned. But they should not
get in the way of the studies,
displacing and obscuring them
and causing the purely
mechanical business of

operating the machine to be the

object.

See-through computers

A number of schools do
regard the computer as a
means, rather than the end.
One teacher who is in charge of
computing in his school says
“I'd rather not have that
particular job. Until computers
are about as obtrusive and
obstructive as a blackboard,
they’re nothing but a damn
nuisance”. One hesitates to cite
McLuhan yet again as a source,
but his remark about media and
messages is certainly on target
in this context.

It may be that one is unduly
pessimistic. Perhaps some
pupils can adapt to the use of
computers and will
accommodate developing types
of machine as they occur with
no more thought than they
apply to the use of a new ball-
point, but indications are that a
great number become either

mesmerized or bogged down
when faced with a keyboard and
v.d.u.

In the early stages of
education, perhaps it would be
more effective to present
computed results as a fait
accompli, the computing having
been done by a teacher — the
computer then becomes an aid
to teaching rather than learning.
Pupils’ interest in the classroom
computer could then be allowed
to evolve naturally and become
a consuming passion, without
having been a barrier to the
learning of
mathematics,chemistry or
geography.

It i1s inevitable that computers
will eventually play their proper
role and be ‘transparent’ to
teacher and taught, and the
quicker that state of affairs
comes about, the better.

DOMESDAY DISCS

To celebrate the 900th anniver-
sary of the Domesday Book, The
BBC are to compile a new book
which will be published on inter-
active videodisc. Two LaserVi-
sion discs will contain the equiva-
lent of two million pages of facts,
figures, text and maps as well as
some 85 000 photographs. This
is claimed to be he equivalent of
two full sets of the Encvclopaedia
Britannica.

The £2.5M project is being fin-
anced by BBC Enterprises, the
DTTI and Philips Electronics who
will be working with the BBC to
produce a new player, able to
cope with the discs which will be
marketed under the BBC name.

The information is to be col-
lected by channeling all text and
pictures from every community in
the country through a local volun-
teer school. An editorial board of
experts will also guide the selec-
tion of data from national
sources. There is to be a national
photographic  competition to
allow anyone to submit pictures.

The project was the idea of
BBC producer Peter Armstrong,
who is planning a series of tv pro-
grammes to celebrate the ninth
centenary of the Book. He
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decided that a modern equivalent
was needed for comparison and
that the latest technology should
be used. Out of this came the idea
of a “peoples’ database”, where
the local communities would be
able to build their own portrait of
life in their areas. The 10 000
schools will enter the information
on their computers and store it on
floppy discs which will be sent to
the BBC. There will be plenty of
facts and figures but 1t was
thought to be important that there
was also freely written text to give
more feeling to the project. The
local information will be supple-
mented by data from national
sources, Ordnance Survey maps,
graphics and collections of photo-
graphs on various general topics.

Peter Armstrong commented
on the choice of videodisc as a
medium: “As an alternative to
tape or cassette recorders, the
videodisc has not caught on
because you can’t record on the
disc. However, in its interactive
form it offers a more exciting pro-
spect.

“I believe that interactive video
is an important aspect of the
BBC’s future and that in the 1990s
people will want to interact with

their tv screens. If the BBC is to
remain true to its Charter obliga-
tion to educate and inform then it
must pioneer these new forms of
technology.”

The discs, and players, are to
be ready by Michaelmas (Sep-
tember 29th) 1986, the anniver-
sary of the completion of the orig-
inal Domesday Book.

e At Compec, Acorn were demon-
stration their interactive video-
disc system which also uses the
Philips LaserVision discs. Such
systems use a constant angular
velocity to the disc to allow the
laser pick-up to access the infor-
mation at random under compu-
ter control. For sequential show-
ing of a continuous programme
the system uses a constant linear
velocity so that the disc spins fas-
ter when pick-up is nearer the
centre. The programme on dis-
play at Compec was about rail-
ways and with text and moving
pictures demonstrated how a
token interchange system was
used on a single track railway.
Questions to the pupil were
answered through the computer
keyboard.

Satellite link
for famine
convoy

A communications link to the
Sahel 84 convoy was provided
by Inmarsat. The convoy, con-
sisting of 26 trucks and support
vehicles travelled 5 000km
through north-west Africa from
Nouadhibou, Mauritania to
Agades, Niger, visiting areas of
drought and famine-stricken
populations.

The mission was organized by
French and Luxembourg tv
networks, supported by the
French and International Red
Cross, Unicef and other aid
organizations. Protein tablets,
medical supplies and other
emergency aid was distributed.
As there were no communic-
ations links in the areas crossed
and because of the humanitarian
nature of the mission, Inmarsat
provided access to their Marecs
A satellite, designed for shipp-
ing communications in the
Atlantic.

As well as transmitting the
day-to-day arrangements and
logistics for the convoy, the
satellite link was used for news
reports by journalists.
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This extension to the Allen Clarke Research Centre at Caswell will house Plessey’s microelectronics research laboratory. It will

be used to extend the company’s research in silicon integrated circuits towards the sub-micron architecture and in computer-

aided design for v.Ls.i.

Some news from Sweden

The Swedish government is to
invest 40% of the £4.5M needed
to develop gallium arsenide semi-
conductor integrated circuits.
The research is the responsibility
of Rifa, an Ericsson company who
have already produced GaAs
transistors and diodes and believe
there is a great future in the four-
times-faster-than-silicon chips.
Ericsson-Rifa will be supplying

the rest of the funds.
Protection of
information

The Swedes have a ‘personnum-
mer, similar to the British

National Health number or Driv-
ing Licence number which is
based on the owner's date of
birth. The number is required in
indentification for almost any
transaction; cashing a cheque,
borrowing library books, medical
treatment or even enrolling as a
student or club member. As many
of these processes are increa-
singly computerized, there has
grown increasingly unease on the
possibility of invasion of privacy.
A parliamentary committee has
been set up to investigate the con-
flict between public access to
information and the need for
national security of public
records.

Computerized football
pools

Esselte Security systems in
Stockholm has developed a
micro-controlled  system for

checking and handling football
pools and lottery coupons. Cou-
pons may be read into the system
from remote terminals. The total
bets and number of coupons are
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calculated and the system can cal-
culate immediately the total
amounts due to winners and com-
missions to agents etc. Electronic
transfer of cash will provide
‘instant prizes’. Sweden has a
daily numbers game as well as
weekly and bi-weekly pools
which can be dealt with by the
new system. Its modular design
allows it to be adapted for any
other game or betting system that
may arise.

Talking document
reader

A multi-language system has
been developed by Infovox in

Danderyd, Sweden, which can
read computer texts and auto-
matically convert them into
speech; synthesized, but natural
sounding, they claim. The lan-
guage may be selected from Eng-
lish, French, Spanish, Italian,
German and Swedish and plain or
phonetic text can be entered
directly. The rate of delivery of
speech may be controlled and
also the pitch. The hardware
includes two serial interfaces with
buffers, a control program inde-
pendent of any language, a lan-
guage-specific program, a user
lexicon with battery back-up,
synthesizer circuits, amplifiers

Also from Sweden comes
this pendulum robot which,
because it does not have to
support its own weight can
be up to 50% faster than
other robot arms used in
assembly.

and loudspeakers and a real-time
clock. There is a large pronuncia-
tion dictionary and further words,
abbreviations or irregular words
can be programmed in by the
user. The system may also be
used for reading telex messages
and proof reading. In telecommu-
nications it can form an informa-
tion service between telex, tele-
tex, videotex and other electronic
message services. [t may also be
used to provide spoken commen-
tary to computer-aided learning
and for training in speech, read-
ing and writing. It can provide a
voice to those unable to speak and
canread texts or provide a talking
computer to the visually handi-
capped.

Nordic
C-MAC
The Nordic Council of Ministers
(Finland, Iceland, Norway and
Sweden) have decided to go
ahead with a direct broadcasting
by satellite tv and radio service
using the C-MAC/Packet system,
developed in the UK by the IBA.
Broadcasting will start in 1987
using an experimental satellite,
Tele-X. The initial phase will be
for two or three satellite channels
each of which will accomodate a
tv picture, tv stereo sound, com-
mentator channels and two radio
channels in stereo. At the same
time, a committee of representa-
tives from the four countries have
recommended a system with two
Nordsat satellites relaying and
four tv channels to be launched in
1989 and fully operational in
1990. The C-MAC system has
been selected for use by the EBU,
but only the UK and now the Nor-
dic states have officially adopted
it.

DBS chooses
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A system for transmitting slow-
scan tv pictures over the tele-
phone has received approval for
connection to the BT telephone
network. The Philips Slow Rate
Transmission (SRT) system is
thus the first to offer long-range
remote video transmissions for
security, surveillance and many
other applications. The system
features auto-dial, auto answer
and line-status monitoring and
overcomes the drawback of pre-
vious systems when the line con-
nection drops out after three

TV by telephone

minutes. In a typical application,
an alarm tniggers the system
which will then dial the remote
control centre and transmit digi-
tized pictures. This can, of
course prevent the mobilization
of security procedures in the case
of false alarm. Alternatively the
system may be dialled by a con-
troller, calling up pictures from
the camera on site. There are fac-
ilities for dividing the monitor
screen into four and viewing
complete pictures from four dif-
ferent cameras.

Prompted, no doubt, by the ever-
increasing back-log of apparatus
waiting to be approved by the
BABT, the DTI has announced
that an interim approvals scheme
has been adopted. Those wishing
to take advantage of the scheme
must still apply for approval in the
normal manner. At the same time

Eprom
programmer
listings

Readers requesting the eprom
programmer list have received
copies of the SC84 character-
generator instead. Those who
sent us their names and
addresses on a separate slip will
receive the correct listing as
soon as we have it; would other
readers please write to us again?

they may indicate that they also
wish to apply for interim appro-
val. Apparatus will then given the
essential safety tests and, if the
complexity warrants it, limited
field trials. The manufacturing
facilities will need to be inspected
for safety aspects unless the
maker 1s already producing

Interim approvals for
telecom equipment

approved equipment. Then the
applicant must sign a declaration
that the apparatus will conform to
all the necessary standards. Hav-
ing been granted interim appro-
val, the supplier will be allowed to
release a limited quantity of the
equipment on to the market and
further batches may be released
as the full approval testing is pro-
ceeding. If, however, any of the
subsequent test indicate a failure
all the supplied apparatus will
need to be modified, free  of
charge to the user. The interim
scheme will cost about £520 in
addition to the existing approval
charges.

B.T.G.- link
hetween
research and
manufacture

Following on from the demise of
the National Enterprise Board,
which is being stripped of all its
assets, the BTG has outlined its
future role; to act as a broker
between public-sector and acad-
emic research and the commer-
cial exploitation of the technolo-
gies developed. To achieve this
they will offer to take responsibil-
ity for patenting or otherwise pro-
tecting advances in technology
from the public sector sources
and provide finance for the deve-
lopment of the technology to the
point where it may be taken up by
industry. They will also provide a
licencing scheme for the transfer
of that technology to commercial
industry and offer project finance
to help licencees launch their pro-
ducts on the market. They will
take a share of the licence fees
which will be the BTG’s source of
income for future investment.
Their traditional role of financing
new developements in industry
and the launching of new compan-
ies, especially in the areas of new
technology, will continue but on a
strictly commercial basis so that
the BTG will be, as it has been
hitherto, self-financing and profit
making.

In order to fulfil its aims, the
BTG plans to invest some £15M a
year. The role of technology
transfer will be augmented by
supporting university contract
research and development or
consultancy work. ‘Campus
Investments’ will specialise in
providing finance for academic
spin-off and start-up companies.
With this in mind, a second Acad-
emic Enterprise Competition has
been set up for academic
researchers who are involved in
setting up companies to exploit
their research results. 42 Univer-
sities have agreed that the leaders
of BTG-funded research will be
designated BTG Research Fel-
lows. All this will be backed up by
a computer database of current
research and companies seeking
solutions to technological prob-
lems in the hope that some of
these will find mutual agreement.
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Cirkit stock all the
components, accessories and
tools and the kits you're looking
for. Designed and selected to offer
the best possible standards at the
best possible price.

] Centronics Interlace
Cirkit Kits
CIRKIT ELECTRONICS TOOLKIT

Contains: 15W SolderingIron 2 spare bits, heat
shunt, solder, pliers, cutter,

screwdriver 40-00007 15.56
AUDIO FUNCTION GENERATOR

Versatile wavelorm generator with sine,

triangular and square wave outputs.

On board mains PSU 41-01302 27.00
STEREQ 40W AMPLIFIER

Single board 40W per channel stereo

amplifier 41-01301 3800
STEREO VUMETER

5 LED per channel stereo VU meter for

use with stereo amplifiers 41-01401 1150
SWAUDIO AMP

Avery compact audio output stage for use

in a wide range of equipment 41-01406 460
UNIVERSAL AMP

A universal audio pre-amp with a

gain of 10 41-01604  6.45
MONQO REVERBERATION UNIT

Single channel, spring line reverb unit

to add echo effects to tape

recording etc. 41-01602 1000
TONE GENERATOR AND DETECTOR

Very low distortion tone generator

and signal detector for circuit fault

finding 41-01603 10.45
10MHz DFM

8Digit LED digital frequency meter

and period measurement 41-01500 5410
50MHz PRESCALER

Extend the range of the 10MHz DFM to

S50MHz 41-01501 855
1-5MHz PRE AMP

Low frequency pre-amp and waveform
shaper for the 10MHz DFM 41.01502 5.13

70cm PRE AMP
Low noise, miniature pre-amp for the
70cm amateur band 41-01506 4.78

70cm CONVERTER

70cm to 144MHz low noise converter featuring
pre-aligned helical filter. schottky diode mixer
and Jow noise transistors 41-01405 2150

//// ’ oy
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1-30V ImA-2A PSU
Adjustable 1-30V Power supply with pre-setable
current limit from 1mA-2A 41.01600 37.46
5-12VIAPSU

Adjustable PSU from 5-12V with current
protection, | amp max output  41-01504  6.45
1-30V 1.5APSU

1-30 volt adjustable PSU with protected
output up to 1.5 Amps 41-01402

3DIGIT LEDDVM
DWM to read up to 99.9 volts or configured as an

10.45

ammetertoread upto 999 amps  41-01403 17.00
INFRA RED LINK

Single channel IR Link with relay

output 41-01300  9.60
TEMPERATURE SENSOR

Thermistor based temperature sensor
with relay output 41.01303  6.20

LOCOMOTIVE SOUND GENERATOR
Realistic stea:n sound and whistle for

model railways 4101304 920
LAMP DIMMER

Control lamps and drill speed  41-01305 5.70
WATER LEVEL ALARM

Alarm to indicate high water level or

flooding 41.01601  2.70
3NOTE CHIME

Doorbell chime with adjustable

tones 41-01503  7.00
2M PRE AMP

Miniature low-noise MOSFET pre-amp
for the 2m amateur band 41-01307 391

2M CONVERTER

Low noise 144MHz-28MHz amateur

band converter 41-01306
2M POWER AMP

20W - 10dB gain - power ampilifier for the 2m
band. Automatic TX switchover RX
pre-amp, robust construction  41-01404 32.87

1735

CRYSTAL CALIBRATOR
Crystal reference calibrator for alignment
of receivers, outputs at 4,2, IMHZ,

“TOMHz DFM

190, 50 AND 10KHz 41-00801  4.32
CB NOISE SQUELCH

Improves to mute performance of the

majority of CB rigs 41-01605 540

CENTRONICS INTERFACE

Connect your personal computer to

the outside world via the Centronics

printer output 41-01406 2250

7Dcm PA
1DW Power amp to boost the output of
handheld and portable 70cm
tiansceivers

CIRCLE 7 FOR FURTHER DETAILS.
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41-01505 3382
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Selected Lines

BBC to Centronics
Connect Cable

Dragon to Centronics
Connect Cable

C12 Computer Cassette

Interface 84 multiplexed

03-10019  7.25

03-10017 725
2100012 0.55

Ram Card 40-84000 5995
Z80A industrial controller 40-82000 5495
EPROM Eraser 84T 40-82001 5995
6502 Micro Controller 40-65020 54.95
6802 Micro Controller 40-68020 5495
PB2720 80dB Piezo Buzzer  43-27201 055
10M15A 10.7 Center Freq. 20-10152 210
10MOBAA 10695 CenterFreq. 20-11152 349
FC177 I.CD (Freq.) . 39-17700  20.00
CMI161 LCD Clock 40-80161 825
8x0.3" IC socket 28-00800 0.12
14x03"  IC socket 28-14000 0.13
16x03" IC socket 28-16000 0.13
6V KUIT-A Relay 46-80000 048
v KUIT-A Relay 46-80001 0.48
12v KUIT-ARelay 46-80002 048
cX120p COAX Relay 46-90120 1196
CX520D  COAXRelay 46-90520 2698
CX540D  COAXRelay(BNC) 46-90540 26.98

HT-320
Multimeter (20k{)-V) 56-83201 14.00

Please add 15% VAT to all advertised prices and
60p post and packing. Minimum order value £5
please. We reserve the right to vary prices in
accordance with market fluctuation.

Just send for our catalogue or visit one of our
three outlets at:

200 North Service Road, Brentwood, Essex. CM14 45G.
53 Burrfields Road, Portsmouth, Hampshire. PO3 5EB;
Park Lane, Broxbourne, Hertfordshire. EN13G TNQ

To: CirkitHoldings PL.C. Park Lane,
Broxbourne, Hertfordshire. EN10 7NQ.
lenclose 85p. Please send me your latest
catalogue and 3 x &1 discount vouchers!
Ifyou have any enquiries please telephone us
on Hoddesdon (0992)444111.

Name
Address

Telephone

Area of Special Interest

Bigger Stock. Better Service.
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T (| 32 320 | Hhcss. o3s | FPFl200 o085 | TB25/300 ’ ZA1000 1250 | ool10M 10.00 | gems 175 | 10LD11 .00 | TOBT 350 | |6211 2.50
o 250 | EF50 250 HBCo)  0.80 PLZY 2,50 85.00 ZA1001 150 58-254M 14.50 | ¢ 250 | 10LD12  0.65 75¢C1 2.50 6267 2.25
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gL 1200 EFS 150 | KRe/S 4500 PL519 495 | TT21 450 | 1B3GT  1ss | B7 a95 | 2 30 | Az yee | 1sUG 2500 | o7 3.95
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F g EC 1 9 : i | i -
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E182CC 9.00 | EL32 072 | K781 To9 | QB3300 s4.95 | U2a 2,00 0 100 | BAM5 6o 6GV7 250 ’ 1261 1795 | 803 1495 | Ieel oo
EioorC ooy | 32 0.95 | KT88USA 900 | QE0310 350 | U2 0.90 NS 50 | eame 1oy | 6GWs 2580 | |14 28.00 805 3900 | o] 5:95
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£283CC 1o, EL36 150 | KTW63 i QQE03-12 6.50 | U82 : 1T4 0.70 -85 135 | 120767 3.s0 | 813USA ssipo | 7868 3.95
£283CC 1000 | ey do0 | Kirey 23 | ooeoszvzzeo | Ui 2 1U5 1.00 - 8012 15.00
EI08EC 1320 | EL3s 475 | L63 7o0 | Qavoz-6 1980 | U192 1.00 1X28 1.40 8042 55.00
£88CCS EL41 380 | L1022k 695 | QQV0310 550 | U193 0.65 122 8.95 CALLER 8102 3.95
sy | £ 33 | Lhm £ | GO 0w m o, WELCOME | :: :2
: i 20 95 ! 801
agw o E e AR WS e e R * ENTRANCE ON A227 B o
EASQ y 0.75 3 L - 1.00 2C39A 236 8245  107.
s 0| R AR | L 80| SV |uscn 2% £ 50 YDS SOUTH OF MEOPHAM GREEN i 530
EA73 195 | Elso 98 | w53 15500 QQV06-40A veeo] B 5832 1,00 CAR 8001 s
EABCS0 970 | ELO) coo | MOS80 | aavor UBFSS 089 | 2G5 ‘o79 PARKING AVAILABLE 9006 99
aral izl [Enen KX REE 780 0 5 uBLt 175 %83:3, L Open Mon-Thurs 9am—5.30pm Fridays 8am-5.00pm lsuzg 10700
EARa?  120| ELIS3 1215 | o) 75 | Q020320 | Ucce o 150 * 24 HOU ' ]
EB3d 150 | ELT 350 | Mgogs 3 LY 070 | §2D2im  [0I38 R ANSWERPHONE SERVI
B S Eu%g g 32 Mooe S:g Q0206-40 Ugggg 2.53 ggzzgw 2.50 ACCEiS’G\zD BARCLAYCARD ORDERS VSEL?:'OME
e oam| B3 Y| Mem o s: | oo 9B | VR IM ) A0 o NYOTHER ITEMS AVAILABLE % . THERMISTORS
504  1.40 50 ; - H41 - 2.50 2K25 X VA
EBC41 195 | ELS M8136 7. QS75/40 3.00 | UCH4 24.95 UK ORDER fios0y g0723
05 525 | Mgi3  age | 0S92/10 500 UCHsf 3‘22 2K25 Raytheon - S P&P 50p PLEASE ADD V.AT. AT 15% Valios o
- 75.00 PORT ORDERS WELC .
M VABE50  0.45
OME. CARRIAGE/POST AT COST VA1097  0.25
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TA2080

8 channels, 20MHz, timing and state. 252 byte data and reference
memories. 23 bit triggering with trigger delay by events and/or clocks.
Compare and search facifities. Composite video output
Microprocessor disassembly (Z80, 6800 and 6502) and RS232 option.

TA2160

16 channels, 20MHz, timing and state. 252 word data and reference
memories. Can be configured as two independent or linked 8 channef
analysers with separate clocks and independently set parameters. 34
bit triggering on two levels with trigger delay py events and/or clocks.
Powerful compare and search facilities. RS232 interface, composite
video output. Microprocessor disassembler options for Z80, 8085, 6809
and 6502

Both analysers can display data either as any 8 channels in timing
diagram format, with cursor, window and expansion faclities, or in state
format with cursor memory compare and word search features. All
inputs are high impedance and variable threshold.

Optional accessories include the TA232P serial data (RS232) pod and
TP55 video printer.

For further information contact:

Thandar Electronics Ltd, London Road, St ives,
Huntingdon, Cambrndgeshire PE17 4HJ
Telephone: (0480) 64646. Telex: 32250.

2~ thandar

ELECTRONICS LIMITED

CIRCLE 86 FOR FURTHER DETAILS.

HF ANTENNAS « <I»

+% MODE; Full half wave
operation.

+ BANDS; Up to 4 spot
frequencies.

% POWER; Receive to
800W (PEP).

% SWR: Better than 151
on channel.

THE SMC TRAPPED DIPOLE ANTENNA

has been developed to satisfy the needs of commerical and mihitary users. It 1s capable of
operation between 2 and 30 MHz on as many as four spot frequencies — each capable of
accommodating many channels. Excellent matching and efticiency with a single coaxial
feed is offered by the use of SMC H1Q traps and the incorporation of a ferrite balup In a
full half wave design. NB: Power absorbing terminating resistors are not employed. The
antenna may be deployed using one or two support masts, installation {incorporating SMC
light duty portable masts) can be easily eftected by two people in half an hour
TM180 “PIONEER” HF SSB

HF SSB TRANSCEIVER

.::.[ > f ; ; channels 100 watts RF output

measuring only 95(H) x 240(W)
x 310(D)mm and weighing 6kg.
May be operated as a base or
mobile transceiver, comple
menting our trap dipole and
HW4 mobile aerials. Prices start

at £700, making this unit not
only very attractive but highly
; competitive.

SOUTH MIDLANDS COMMUNICATIONS LTD.

SM HOUSE Telex: 477351 SMCOMM G
OSBORNE ROAD, TOTTON Tel: Totton (0703) 867333
SOUTHAMPTON S04 4DN

CIRCLE 61 FOR FURTHER DETAILS.

LOGIC ANALYSERS

|

ELECTRONIC KITS

Hi-Fi amplifiers & preamp,
power supplies Linear &
switching, alarm systems of all
kinds & types, RF preamp. TV/
Radio with thick film modules,
radio receivers varicap tuned,
am/fm/ssb receivers and
transceivers, walkie talkies,
frequency counters, cap.
counters and much more!!

All on epoxy glass p.c. boards,
green mask printed!

LOWEST PRICES

SEND FOR FREE
CATALOGUE/PRICE LIST.
EXPORT TRADE AND
QUANTITY DISCOUNTS GIVEN

C & A ELECTRONIC O.E.

PO Box 25070 Athens 10026
GREECE Tel: 5242867. Tix: 210798 CAGR
B = S

CIRCLE 48 FOR FURTHER DETAILS.
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DEWSBURY

POCOMTOR AFR 2000
RTTY ALL MODE

POCOMTOR AR~ 2010
_BTTY L MODE

ELEGTRONICS

NOW AVAILABLE FOR £427 inc.VAT

® Special narrow band quadrature discnminator for all used

LF shifts from 50 to 1000 Hz

® Simple and quick tuning with 16 line LEO bar indication

® Extremely simple operating

® Current-saving 8 bit C-Mos microprocessor
® Oevelopment and manufactured in Switzerland

FEATURES AND APPLICATION:

- The POCOMTOR AFR-2000 RTTY ALL MODE DECODER allows the simple and easy writing of the
usual teletype codes as BAUOOT, ASCII lincluding 200baud press service), ARO, FEC-Collective, FEC

Selective (SITOR/AMTOR) and the FEC procedure used for secret services, which differs from the usual
CCIR recommendation 476 2. The POCOMTOR AFR-20001is a complete teletvpe decoder with built4n
new quadrature discriminator for automatic adapting and processing of the normal shitt offsets of 50Hz
to 1000 Hz. The POCOMTOR AFR-20001s the first RTTY reception device on the consume area that
fully automatically determines the received baud rate and synchronizes thereon, without being

SPECIAL FEATURES:

® Fulty automatic rec hﬂnlzmg of ARO, FEC-Collective and FEC
Selective (SITOR/A|
Fully automatic searching and synchronizing in Baudot mode
according to Baud rate and phase; indication of baud rate and
phase
Manual preselecting of all Baudot and ASCH speeds
Optimum microprocessor controlled signal reception with

16'000 (sixteen thousand} sampies per second and steady re
phasing on forward and backward run of signal

ntefligenc
between

requirements. tts extraordinary prize/perf
way. Choosing the POCOMTOR AFR 2000 you take the most modem
tts for that you receive more and have to tune less. It has never been thus easy to recefve radio teletype.

necessary as yet usual to test the baud rates and phase [Normal/Reverse) in question in a troublesome
way. it s now only required to call up the automatique-routine and after a short time for the signal
reception of about 1010 15 seconds the synchronization 1s reached and the text can be written.

In the mode ARQ/FEC, I.e. during syr\chronous character transfer {without start and stop bit} the busit-in
finds out by itself whether itis an ARQ or FEC signal, whereby it is additionally ditferentiated
C Collective and FEC-Seiective. To balance signal phase moves there is a steady adaption
of the microprocessor controlled sampling. as to prefunning characters and 1o after+unning
characters.

The technology of the POCOMTOR AFR-2000 RTTY ALL MODE DECODER corresponds to the highest
orma\oeratx)wlnotheread\ednmarhmnmmeeasy

device on the market.

Dewsbury Electronics offer a full range of Trio Equipment always in stock.
We are also stockists of DAIWA-WELTZ-DAVTREND-TASCO TELEREADERS-MICROWAVE MODULES
ICS AMTOR-AEA PRODUCTS-DRAE-BNOS

[rrreeTy  Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.

Access

. Telephone:Stourbridge (0384) 390063 /371228. Open Monday thru Saturday.
Instant H.P. subject to status, Access, Barclaycard and real money.

CIRCLE 82 FOR FURTHER DETAILS.

~NEW NEW NEW NEW NEW NEW NEW NEWA

APPI.IGATION EXAMPLES

* REMOTE INTELLIGENT DISPLAY

* ROBOT CONTROLLER

* PASSWORD SECURITY APPLICATIONS
* SMALL SYSTEM PROCESS CONTROL
» LEARNING TOOL FOR ASSEMBLY
LANGUAGE

* WATCHDOG MONITORING

* PRINTER INTERFACE

~NEW NEW NEW NEW NEW NEW NEW NEW-

() () () Automation
()()() and Control
O O O TeChn°l°gY Cofton Road, Marsh Barton, Exeter EX2 80OW Tel 37190

CIRCLE 81 FOR FURTHER DETAILS
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UNBEATABLE VALUE

TANOON §',” THINLINE FLOPPY OISK ORIVES
SINGLESIOEO DDUBLEDENSITY £100
DOUBLESIDEQ OOUBLE OENSITY £130

BRANONEW.

DON'TDELAY—
ORDER TODAY!

H.P. SPECTRUM ANALYSER 8551A 10MHZ - 12.4GHZ P.0.A
with 851B Display

TEK455 Dual Trace S50MHZ Oelay Sweep £650
GOULD 08 3500 Oual Trace 60MHZ Oelay Sweep £600

0SCILLOSCOPES

2 TEK 454 Dual Trace 150 MHZ Delay Sweep £700
& TELEQUIPMENT D83 Dual Trace 50MHZ Detay Sweep  £400
7 Tek 453 Dual Trace 50MHZ Defay Sweep £375
8 COSSOR 4100 Dual Trace 75SMHZ Delay Sweep £375
10 SOLARTRON CD1740 Dual Trace 50MHZ Dual TB £250
14 TEK 585A Dual Trace BSMHZ Dual TB Delay Sweep £200
15 C0SSOR COU 150 Dual Trace 35NHZ Deiay TB £200
17 SELABS SM111 Dual Trace 20MHZ 175
23 SOLARTRON C01400 Dual Beam 15MHZ £100
STORAGE 0SCHLOSCOPES
35 TELEQU{PMENT DM64 Dual Trace 10MHZ £350
36 TEK 564 Dual Trace 10MHZ Delay Sweep £275
37 TEK SPECTRUM ANALYSER S0HZ — 38MHZ. 547 Maintrame
with 1L5 and 1L10 Plug-in Units POA
40 TELEQUIPMENT CT71 CURVE TRACER £400
42 H P. SHF SIG GEN 6208 7-11GHZ £350
46 H.P._ UHF SIG GEN 6124 450-1230MHZ £200

50 MARCON! AM/FM Sig Gen TF2008 10KH-510MHZ £1,250
52 MARCONI AM/FM Sig Gen TF1066B/6 10-470 MHZ £325
59 MARCON! AM/FM Sig Gen TF3954/21.5-220MHZ £250
62 MARCON! VHF Sig Gen TF1064B/5M 68-108, 118-185:450-

470MHZ PRRI)
63 MARCONI OUTPUT TEST SET TF 1065 tor use with TF1064 &

TF995 range Sig Gens £75
£6 ADVANCE AM Sig Gen E2 100KHZ-100MHZ £40

72 TEK Constant Ampiitude Sig Gen 190B 350KHZ/50MHZ. £100
74 MARCONI WIDE RANGE OSCILLATOR TF1370A 10HZ-10MHZ

Sine and Square £95
80 WAYNE KERR AF Sig Gen §121 10HZ-120KHZ £40
87 H.P. Pulse Gen 214A 10HZ-1MHZ £250

89 £H PULSE GEN 139L 1KHZ-20MHZ Single/Double Pulse £200
98 TEK TIME MARK GEN 180
102 BONTDON Q METER 260A 50KHZ-50MHZ £250

104 MARCON) O METER TF3296 SOKHZ- SOMHZ £150

I- ] 106 MARCON UNIVERSAL BRIOGE TF13130.25% €200
- 108 MARCONI INSITU UNIVERSAL BRIOGE TF2701. Battery

Operated £300

109 Wayne Kerr Autobalance Component Bridge 8421 £250
114 Wayne Kerr Component Bridge 8521 (CT375} L 100ub-

500kH; C1pF-5F: K1 milliohm-1000Mohm £35
117 Wayne Kerr VHF Admittance Bridge BB01 with Source S161
& Oetector R161 £400

119 MARCONI AM/FM Mod Meter TF23005 2-100MHZ £375
123 AIRMEC MOD METER AM/FM type 210 3-300MHZ £95
124 MARCONI( RF MILLIVDLTMETER TF2603 50KHZ- 1500MHZ
1mv-3vFSD £375
125 MARCONt ELECTRONIC VOLTMETER TF260420HZ-
1500MHZ AC/DC/Ohms AC300mV-300V FSO' DC 200mV-

1KV FSD. €178
144 AY0 MULTIMETER Modet 7 P&P £7 £20
146 AVO MULTIMETER Mode) 8 P&P £7 €5

152 MULTIMETER U4324 33 switched ranges 20K Ohm per volt
Comple with leads & battery. Brand New. One year guarantee

P&P £4 218
160 FARNELL STAB PSU TSV30/5 0-30V 5A. Current hmiting
Metered £65
161 FARNELL STAS PSU T5V30/2 0-30V 2A Current limiting
metered £50
163 ROBAND VARECO PSU type 33-2 0-33V 2A Current fimiting
metered (in current production) £100

169 KINGSHILL STAB PSU Mode! 500 0-60V 0.5A. Current
limiting Metered P&P £7 £40
180 BRANDENBURGH PHOTOMULTIPLIER PSU 47R 10-2100V

SmA Metered £200
190 VOLTEX PSU Model 82-635 -/ - 5V; -12V: -24V High

currgnt un-used £15
191 AC/DC ELECTRONICS PSU MODULE 251 5V 2A -/-12V 0.4A

Un-used P&P £3 £15
206 B&K LEVEL RECORDER 2305 £400

209 B&K MEASURING AMPLIFIER 2606 2HZ-200KHZ £600.
210 B&K BAND PASS FILTER SET Octave & 3rd Octave

We:ghing Networks ABCD £550
211 B&K DIGITAL EVENT RECDRDER 7502 £1,500
225 DAWE OCTAVE BAND SOUND LEVEL METER type 5413¢ £150
281 H.P. LOGICSTATIC ANALYSER 16024 £450
286 AVO VALUE CHARACTERISTIC METER VCM 163 £275
293 MARCON! AF POWER METER TF893A £75
287 MARCONI DIFFERENTIAL DC VOLTMETER TF2606

1100V £225
300 R&S POLYSKOP SWOB1 BN 4244/2/50 £350

Also in stock NEW 0SCILLOSCOPES. MULTIMETERS etc

THIS IS A VERY SMALL SAMPLE OF STOCK, SAE ar Telephone
for LISTS
Please check avaitability belore ordering. Carriage all units

£10 VAT to be added to Total of Goods & Carriage.

STEWART OF READING

=25 110 WYKEHAM ROAD, READING, BERKS RG6 1PL

Telephone: 0734 68041

Callers welcome 9 a.m. to 5.30 p.m. Monday to Saturday inclusive

CIRCLE 40 FOR FURTHER DETAILS.
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SCOPES
PHILIPS
PM3267 100MHz D T

Sweep £1250
PM3258 75MHz
Ruggedised D T
Sweeg £1325
PM3217 50MHzD T
Sweep £870
PM3208 15MHz DT £275

PM3219 50MHz Storage

DT Swee(S) £2675
PM3302 20MHz Digital

Storage DT £1395
HAMEG

HM203-520MHz DT £264
HM204 220MHzDT

Swee £365
HM208 20MHz Digital

Storage DT £1200
HMB05 50MHzD T

Sweep £515
LOGIC ANALYSERS
THANDAR
TA 2160 20MHz 16 Channel

£3450

DMMS
PHILIPS

PM2518X/01 4 digit True
RMS

£165
PM2519/01 472 digit
+ Counter £285
FLUKE
8060A 4% digit True
RMS £289

80B62A 472 digit True
RMS £231

JF73 3" digit Handheld £68
JF75 32 digit Handheld £83
JF77 3% digit Handheld £104
THURLBY
1905A 5= digit

TuV £325
SIGNAL SOURCES
PHILIPS
PM5712 Pulse Gen.

£895

50
PM53 26 AM/FM Generator
125MHz £1129
PM5134 Function Generator
20MHz £1415
PM5131 Function Generator
£395

2MHz
PM55191 Pattern Generator
£785
PM5503 Pattern Generator
£145

THANDAR

TG102 Function Generator
2MHz £155

TG502 Funct/Sweep
Generator SMHz £495

POWER SUPPLIES

THURLBY
PL154 0-15V O-4A Digital
£145

ELECTRONIC BROKERS
HAVE MOVED TO SPACIOUS
NEW PREMISES AT 140146
CAMDEN STREET LONDON N\WNA
OPENING UP A NEW ERA
IN THE BISTRIBUTION

OF ELECTRONIC TEST AND
MEASURING INSTRUMENTS

AND THE SUPPLY OF
SECOND USER TEST AND

MEASUREMENT EQUIPVIENT

AND DEC COMPUTERS

TELEPHONE 01-267 707(\

PL320 0-30V 0-2A Digital
£145

PL3100-30V 0-1A £118

RECORDERS
PHILIPS
PMB8154 X-Y Graphics Plotter

IEEEor RS232 £1025
PMBO43 XY A4 £1075
EPROM
PROGRAMMERS

G P ELECTRONICS

P 9030 Programmer £1295

P 9020 Programmer £995

UV 141 Eprom Eraser £78

MISCELLANEOQUS

PRODUCTS

PHILIPS

PMB303 Digital Automatic
Bridge £695

THURLBY )

OM 358 Scope Multiplexer

£169

CM 200 Digital Capacitance
Meter £89

HEWLETT PACKARD

141T Mainframe
(MLP £4359) £2650
1715A opt. 001
Scope. 200MHz
(MLP £3705)£2450
3575A-01 Gain/Phase Meter
(MLP E£4334) £2450
3585A Spectrum Analyser
(MLP £20069) 218650
4204A Decade Oscillator
(MINT) (MLP £1801) £760
4815A Vector Impedance
Meter £3950

80138 Pulse Generator.
50MHz(MLP £1280)£750

85A Computer £1250
85528 IF Section
(MLP £4526) £3500

8555A RF Section
(MLP £8304) £6500
8601A Sweeper. 110MHz
(MLP £4502) £1950
8620C Sweeper Mainframe
(MLP £3180) £2100
862228 Plug In.
0.01-2.4GHz
(MLP £5741)£4850
862408 Plug In. 2-8 4GHz
(MLP £6360) £4200
86260A PlugIn. 12.4-18GHz
(MLP E4675)£3600
9825A Desk Top
Cal/Computer
RACAL
Store 405 FM Taperecorder
£3950

Store 70S FM Taperecorder

£6150
TEKTRONIX
1503 TDR
(MLP £5911) £3000
464 DM44 opt. 04,05.
Storage Scope 100MHz
{(Unused Cond)
(MLP E£7615) £4650
465 apt. 04,07 Scope.
100MHz (MINT) ~ £1650
475A Scope. 250MHz
(MLP £4453)£3300
491 Spectrum Analyser.
1.5GHz-12.4GHz £3000
491 Spectrum Analyser.
1.5GHz-18GHz ~ £3500
491 Spectrum Analyser.
1.5GHz-26.5GHz £4000
491 Spectrum Analyser.
1.5GHz-40GHz =~ £4500
521A Vectorscope
(MLP E79‘I4) £4500
5223 Mainframe
(MLP £5605) £3600
576 Curve Tracer c/w 172
(MLP £18560) £9000

£2950

577/01 Curve Tracer
(MLP E£7272) £4000
7104 opt. 03 Real Time
Mainframe 1GHz
(MLP E26348)£16500
7704A Mainframe. 200MHz
(MLP £5094) £2950
7904 Mainframe. 500MHz
(MLP £10371)£6950
AMS02 Amplifier
(MLP £1404) £695
FG504 Function Generator
0.001Hz-40MHz
(MLP £2888) £1650
PB015 HV Probe £450
P6302 Current Probe £350
PGS502 Pulse Generator:
10Hz-250MHz
(MLPE2831)€£1750
PG508 Pulse Generator
5Hz-50MHz
(MLP E2384) £1250

PROCESSORS

PDP11/70, PDP11/44,
PDP11/34A, PDP11/45
PDOP11/40, PDP11/23,
PDP11/03, PDPBE, PDP8A

MEMORY

MS750CA, MS780DA.
MJT1AM, MJ11BM,
MK11CE, MK11CF MM11DP,
MM11L, MM1TUP. MS11JP,
MS11KE, MS11L8, MS11LD,
MS11MB, MS11PB, MMBAA,
MMBAB, MMBE, MMBEJ,
MSBCA, MS8CB, MS8D.J,
MSV11DC, MSV110D,
MSV11LK, MSV11PL

DISC DRIVES

RB0, RAB0, RKO5, RKOS,
RKO7. RLO1, RLO2, RMO2,
RMO3, RMOS, RM80, RPOS,
RPOB, RPO7,RX01, RX02

MAGNETIC TAPE
TE16, TS11, TU10, TUSS8.
TU77

CONTROLLERS
RH11, RH70, RH750,
RH780, RKB11, RK711,
RKB8E, RK110, RLBA, RL11
RLV11, RLV12, RX8E, RX28,
RXV11, RXV211, RX11,
RX211, TM8E, TM11, TMB11
SC71

vDUS

VR17,VT0S, VTS52, VTS5,
VTB2,VT78,VT100, VT102,
VT103, VT110, VT125
VT180 VT278
PRINTERS

LA30, LA34, LA35, LA36,
LA180, LPO4, LPO5, LPO7,
LP25, LP200, LS120, LXYD1
OPTION MODULES

Too numerous to list

Listed above s just a very small selection from our huge inventory
Whatever your requirements in test equipment or DEC computers
please call us.

—_—
[

1 = F
Electronic Brokers| —

g

We are sure that we

=5

will be able to help.

Electronic Brokers Ltd., 140-146 Camden Street,

[ - London NV 9PB. Telephone 01-267 7070. Telex 298694.

CIRCLE 80 FOR FURTHER DETAILS.
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The PC-16 16-bit computer provides PERFECT COMPATIBILITY with the IBM PC/XT range. The
motherboard can be supplied in two versions for stereoscopic conveneince. The ‘N’ version has
no memory on board and the ‘B’ version with space for 64 to 256K RAM. Addition of the
Memory Expansion Card provides a further 64 to 512KB of RAM. BASIC FEATURES INCLUDE:

* 8088 CPU operating at4.77 MHz * RUNS MS/PC-DOS & CP/M 86

* Provision for 8087 co-processor * READS & WRITES IBM-PC format
* Four DMA channels * Accepts IBM-PC Peripherals

* Three TIMER channels on board * Up to 256K RAM ON BOARD

* 8 EXPANSION SLOTS
SYSTEM—S5 PC16 (B/3) — PRICE £1599 — Main computer employing ‘B’ board with 128K on
board (upgradeable to 256K on board) PLUS Colour/Graphics adaptor providing signal capable
of running monochrome displays on RGB output for full colour. Multi /0 card, providing floppy
drive controlier for two drives, one parallel port, one serial port, one games port with batter
backed clock calander. RAM extension card for 512K. Two DS/DD floppy drives. 83-key keyboard.
All complete, built & tested in case with power supply together with Concurrent (multiuser,
multitasking)CP/M,CCP/M manual, Basic manual and computer operations manual —ready to run!

MOTHERBOARD 'B’, 8-slot, 14in RGB HI-RES MONITOR (640dots ~ WINCHESTER DRIVE 12MB......... £815 DRIVES — MEGABYTES FOR

128K ... £449 X 300lnes) ... £385 IBM COMPATIBLE KEYBOARD (83 MICROPOUNDS!

MOTHERBOARD ‘N’, 8-slot ....... £329  12in HI-RES GREEN M £89 KOY) v £89 1" Half height 500 kB 40/80 €119
MULTIFUNCTION card with 128K 64K RAM EXTEND MODULE ... £59 KEYTRONIC 5150 K/BOARD.....£175 2. Half heighﬂ MB40/48 . €125
(expandable to 256K} one PLL-port,  DS/DD FLOPPY DRIVE (500 KB KEYTRONIC 5151 K/BOARD....£210  5'» i3t height 16MB 40/80 2
one SER-port (2nd option) Clock/ unformatted..................... £175  SWITCHING POWERSUPPLY .. .£105 5" Haif height 2 MB 40/80 .. 6199
Calendar with backup ... £259 WINCHESTER DRIVE ADD SERIALPORTKIT .......c..oov... £23 3" Halfheight500kB ............... £119
MONOCHROME adagtor with CONTROLLER _£425 FLOPPY DRIVE CONTROLLER ..£109 3" Halfheight TMB...... .. ...... £125
printer port ... £239 512K RAM BOARD — comes with 8" Fullsize 16MB............... ... £309
MULT11/0 CARD — one pll, one 128K RAM installed fully IBM 8" Halfsize 16MB ........... ... . €282
serial port, one games port, floppy ~ compatible ... £299 HR521 Half height 12.75 MB Hard Disk
drive controller, clock calender with unformatted ... £492

battery backup.. Allbrand new, boxed, with built in controller
standard power requirments. Full documentation
and technical details

Add 15% VAT to all prices given. Remember, VAT is also applicable on carriage at 15%. Terms C(WO. DEALER ENQUIRES WELCOME. FOREIGN enquiries if possible by telex please.

However, French & German speaking staff at your disposal. MONEY BACK GUARANTEE. SENE £1.00 for our latest catalogue of over 3000 items, computers, perspherals, consumables, robotics, etcetc

. TEL:(0342) 31342724631/2 TLX: 957547 /4K

CIRCLE 87 FOR FURTHER DETAILS.
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THE INFORMATION SOCIETY

The Information

Society—4

Overview of telecommunication techniques

If the telephone instrument itself
generated digital output when
spoken into, and the line, the
exchange, and the remainder of
the network could handle digital
signals, then either the telephone
or any other device generating a
digital output could be used as
the source — limited to some
data rate according to the design
of the systems. This, or someth-
ing resembling it, is currently the
objective of many major PTTs.

To convert the world’s tele-
phone/data system to an ISDN
(integrated service digital
network) is a mammoth task
which has to be done without
interrupting existing facilities.
For example British Telecom is
changing the UK system to an
ISDN by overlaying®°2 and grad-
ual substitution. Ultimately all
subscribers will be able to use
digital data or voice equipment
from their home or business at up
to 140 kbit/s (System X).

It turns out that the existing
pair running from the telephone
to the local exchange has a much
higher bandwidth than the
2.5kHz that is used for telephone
speech. Existing cables are quite
capable of handling the higher
speeds. Subscribers will be able
to use equipment running at var-
1ous bit rates up to the permitted
maximum. the ISDN must be
able to work at a range of speeds
and pack the data nto lines up to
the limits of their capacity to min-
imise costs. This will entail
modifications — hence the word
‘overlay’. For example at
exchanges, variable bit-rate
switches will be required.
Initially they will run in parallel
with existing equipment. Even-
tually all subscribers will be pro-
vided with the new facilities and
at that time the old equipment
can be removed.

Packet switching

The essence of packet switching
is the breaking up of messages

into short packages, each con-
taining the address of the desti-
nation, and then collecting up
packets from numerous sources
and sending them down a channel
in a continuous stream as fast as
the channel’s bandwidth allows.
At the remote end they are sorted
out, all the packets being re-
formed into a complete message
at each remote address. The ben-
efit is maximized when there is
sufficient traffic to fill expensive
long distance channels — hence
the widespread adoption of
packet switching for public data
networks.’

LANs and PABXs

Local area networks (lans) are
intended primarily for the inter-
connection of office machines
like word processors, printers,
central files etc., within a single
site®®. Some networks, such as
Ethernet and Cambridge Ring,
use baseband transmission —
that 1s digital data are transmit-
ted as generated round a single-
channel system with special mea-
sures to control collisions
between inter-station messages.
With broadband systems, mutual
interference is avoided by using
modulated carriers of different
frequencies with bandpass filters
for channel separation.

In more elaborate systems the
bandwidth may be ‘carved up’
according to requirements — for
example into a hundred dedicated
channels for 1200 band termi-
nals, an Ethernet channel, a tele-
vision channel, channels for digi-
tized voice etc. The major lan
suppliers are listed in ref.53
together with much other infor-
mation.

Methods for long distance
transmission are different —
packet switching for example —
s0, to interconnect lans at a dis-
tance from each other via
national or international
networks, protocol translation
problems must be solved. One
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way of doing it will be by ‘gate-
ways’ at interconnection points.

When wideband cables and
longer range lans become gener-
ally available, businesses,
homes, and workers-at-home
could be interconnected with
online access to remote data-
bases provided over the same
cable®. In 1981 the Viacom San
Francisco cable network and the
Manhattan New York network
were connected in an experiment
conducted with SBS and Tymnet.
The cable tv circuits were used as
a local network for data distribu-
tion.

At present it is easier to con-
nect local traffic to the outside
world with a p.a.b.x. (private
automatic branch exchange)
which can also be used to connect
any digital or analogue device to
any other internally. These
exchanges are well proven for
reliability and ease of expansion,
and could be connected to alanin
order to gateway at least the
slower of the lan terminals to a
public network®®.

article.

Modems

A modem is a device used to
enable data to be exchanged
between digital devices intercon-
nected by an analogue communi-
cation channel such as a tele-
plfone line. For example, two-
level 0, 1 signals can be used to
modulate two carriers of different
frequencies within the voice
band, with the remote modem
demodulating, or vice versa.

Part of A.C.Clarke’s prophetic
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A modem can be purchased in
the US for $100, and an auto-
dialling/auto answer modem for
around $250%. Texas Instru-
ments offer a modem chip for $30
to form the heart of simple plug-in
modem-on-a-p.c.board. Devices
like the Hayes Micromodem 100
have been available for some
time®, and comes on a board
ready to plug into the 5100 stand-
ard microcomputer socket within
a machine, includes programm-
able auto-dialling and answering
and may be directly connected to
the telephone system.

The only auto-dialling modem
known to me which is available
from a UK manufacturer is sup-
plied by Case®® and costs £695.
The simplest modem available
costs around £200. The strangle-
hold exerted until recently by
BT’s modem monopoly has inhi-
bited the growth of competitive
manufacturers.

If transmission proceeds at
one bit per baud and, as is nor-
mally the case, there are eight
bits per character, the bit rate will
be at least eight times the charac-
ter rate. In fact it is usually about
ten times for technical reasons so
that 300 baud is 30 characters/s,
and 1200 baud is 120ch/s. These
are the speeds in most common
use. At higher speeds special
modulation  techniques and
several bits per baud are used in
order to send information at a fas-
ter rate within the same band-
width. 9600 baud modems are
now available for use on the
p.s.t.n., and these employ adap-
tive equalising — that is circuit
elements in the modem are used
to improve the effective charac-
teristics of the line.

Optical communications

Fibre-optic communication 1s

achieved by modulating a light
source with electrical signals
using a light-emitting diode (low
power), or laser (higher power).
the light is propagated along a
fibre and detected at the other end
by a photodiode which produces
electrical voltages when light falls
on it. With monomode fibres —
the subject of intense develop-
ment work — propagation is bet-
ter explained in terms of wave-
guide mathematics. The core
diameter is reduced to about 5um
and light with a wavelength of
around 1.3 to 1.5um is used. This
dimensional/wavelength  rela-
tionship permits the propagation
of only one ‘ray’ or mode. Inter-
ference between rays is mini-
mised, and dispersion in the
material s also at a minimum at
these wavelengths so that mini-
mum attenuation occurs together
with inherently high bandwidth®®.

British Telecom, Bell, and
KDD research in Tokyo all claim
very high bit rates over long dis-
tances without repeaters (ampli-
fiers) using monomode optical

fibres. Speeds of 200 or
300Mbit/s in 100km fibres are
typical. These improvements

have prompted the adoption of
fibre optics for the next transat-
lantic cable — TAT-8 — operat-
ing at about 600Mbit/s. This is a
classic example of the ‘sailing
ship’ effect which occurred at the
onset of steam propulsion when
improved design enabled sail to
hold out against steam for much
longer than was expected. Cables
are holding their own against
those upstart satellites.

Over shorter distances fibre-
optic cables may well be used for
cable television  networks,
arranged ‘star’ fashion. They are
physically much less cumber-
some than coaxial cable, can be
used without repeaters, are
immune to interference, and will
soon be cost-competitive. Thirty
fibres, each carrying several tv
channels, can be accommodated
in an armoured polythene pro-
tected cable only 11mm in diame-

ter.
Foryet shorter distances — as

in local area networks — fibreop-
tics are likely to be increasingly
adopted and systems are now
commercially available from
Western Electric, Hewlett-Pack-
ard and others®.

of line-of-sight obstacles on the
low power 27MHz radio waves. In
the US, much more space is avail-
able — particularly in the newly
allocated 900MHz band — but
this 1s still not enough; wave-
bands available below about
1GHz are at a premium. Inthe UK
the mobile business radio-tele-
phone is not widely used — there
are less than 4000 such tele-
phones in the Greater London
area, using BT’s systems.

In a cellular radio system an
area is divided into small cells,
each with a low-power station, for
handling telephone calls from
mobiles — mainly cars — in its
area. As the user moves out of
range a central control system
detects this, and the radio link is
automatically transferred to the
station handling users in the next
cell. The beauty of the idea is that
if the number of mobiles exceeds
the number that each or any cell
can handle, you simply decrease
the size of the cell or cells, which
is rather easily done.

Toward the end of 1982, the
UK government decided to lic-
ence two competitive networks,
one to be run by British Telecom/
Securicor, the other to be
decided®. In December 1982 the
other was awarded to Racal/
Hambros Bank/Millicom, who
defeated a Ferranti-led consor-
tium and Cable & Wireless/Tele-
phone Rentals. Several technical
alternatives were considered,
particularly AMPS and MATS-E
developed by Philips. In the
event, TACS , a UKmanufactured
version of AMPS, will be used by
both UK services. This version
will conform to what is expected
to become the European stand-
ard, provided up to 1000 channels
separated by 25kHz in the 890-
960MHz band.

The Racal award provoked a
response from Philips® who sug-
gested that an opportunity to cre-
ate a European system had been
lost, and Europe would end up
once again as a good market for
US exports. However, optimistic
forecasts about job creation in the
UK followed, in the expectation
that there would be a demand for
cellular radio in the hundreds of
thousands®:. We will be unable to
see what happens until 1986 —
the earliest date by which sets will
be available in any volume.

Cellular radio

Satellite communications

People in cars may well be able to
connect to the communications
infrastructure. The range of Cit-
izen's Band (CB) radio is only 5 to
15 miles depending on the effects

Satellite communications have
come a long way since Clarke’s
1945 prediction’, mentioned ear-
lier. A portion of Clarke’s famous
article is shown in Fig.4. The
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available bandwidth for satellite
communications les between
about 700MHz and 30GHz. A
digitized telephone circuit occup-
ies about 32kHz, and a digital tv
channel at least 36 MHz, so this
bandwidth, if occupied by iso-
tropic transmitters, could accom-
modate about 900,000 telephone
channels or 800 tv channels with-
out mutual interference.

However satellite transmitters
are not isotropic — that is they do
not radiate in all directions. The
energy is beamed, and one beam
need not interfere with another.
Consequently the available band-
width is much greater since a
number of transmitters can use
beams on the same frequency
without mutual interference. But
satellites require to be spaced in
orbital ‘slots’ and for geosynchro-
nous satellites there are only so
many slots available in positions
for optimum coverage of the areas
of greatest demand. Thus in spite
of the huge bandwidths poten-
tially available, the slot limitation
offsets the beam advantage, and
slot positions are at a premium.
The allocation of slots is a matter
for intense international hagg -
ling.

Typically, signals are beamed
up from a narrow-beam ground
station to a satellite transponder,
changed into a different fre-
quency, and beamed down using
a beam designed to cover a spe-
cificarea of the earth. A transpon-
der may be designed to receive
signals from more than one
ground station, and may re-trans-
mit a signal singly, or with others
spaced out over a frequency band
from one aerial, or may re-trans-
mit one or several signals from
several different aerials beamed
to cover particular areas. The
latest satellites embody on-board
switching to arrange for various
combinations of signals and aeri-
als for particular areas of the
earth.

A one-hop up-down signal to
and from a transponder on a satel-
lite at a height of 22,282 miles
takes about half a second to make
the round trip. The adverse
effects of this delay have been
much less than expected, and
provided the design and applica-
tion of a system using a satellite
link takes proper account of it, it
is unlikely to present much of a
problem. For general informa-
tipn, see reference®; an overview
of current general developments
is provided in refs-%,

The Comsat Corporation was
set up in 1963 to manage the
Intelsat satellites for interna-

tional telecommunications on
behalf of participating countries.
Their impact on the public has
been the increasing coverage and
falling costs of long distance tele-
phone calls, and the relaying of tv
programmes of high quality in
real time. Later, commercial
satellites started operating in the
US with ground stations scattered
round the country. For example
the WESTAR satellite had 12
transponders each capable of
handling 60Mbit/s. they were
hired for a variety of purposes
including remote publication of
the Wall Street Journal, oil rig
communications, Sports tv links,
telegrams and telex. More
recently, Satellite Business Sys-
tems became fully operational
with the addition of its third satel-
lite earlier this year. It offers digi-
tal intra-organisation communi-
cation services (CNS) using a
network of ground station and
leased lines®.

Transponders, usually one
per channel, have been in high
demand for cable tv programme
distribution, nearly a hundred
now being used on seven different
satellites. Their use on RCA’s
Satcom 1 were shown in Table 1.
These transponders are used for
distributing programmes to cable
tv ground stations for further dis-
tribution through terrestrial cable
networks. A new journal caters
for the ‘satellite freak’ demand by
providing a ‘guide to satellites’
with a schedule of all the pro-
grammes which can be inter-
cepted if you have the right gear.

Direct broadcast satellites,
expected to be functioning by
1986 in the US, are a more recent
development for programme dis-
tribution direct to homes. The
probable cost of the dish and
receiving adaptor seems to be
fairly clear. Technical details are
discussed in ref.” with an esti-
mated volume production cost of
£200 in the UK. However, the
expectations of the companies
getting into the business are far
from clear.

The European space industry
was a joke for some years. Then it
grew gradually, characterised by
grudging co-operation delayed by
national aspirations and national/
commercial jockeying for leader-
ship as the importance of the
communications potential
became evident. Currently the
major actors are the European
Space Agency which supports the
Ariane rocket launcher and a later
more powerful version, and also
supplies hardware for use by
EUTELSAT, a consortium of
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European  telecommunication
administrations.

The Orbital Test Satellite was
launched in 1978 as a Telecomms
testbed. It is being followed by
the European Communication
Satellite series of five satellites
from 1983 onwards. Another
larger multi-purpose satellite was
started — the H-SAT, supported
particularly by the Germans , but
was stopped in 1978 apparently
because the Germans wanted to
jump to an operational phase
more quickly. In addition to these
ESA activities, France is launch-
ing a series of three TELECOM
satellites for its own communica-
tion purposes, starting in 1984.
Satellite television activities also
rely on ESA services, but national
and commercial forces seem to
take over at the operational stage.

The work on H-SAT spawned
three successors. L-SAT is a large
multi-purpose satellite — the
first to have spot beams with on-
board switching — to be
launchedin 1986. Under the aegis
of ESA, it is of particular UK
interest, with British Aerospace
as the prime contractor. It will be
used for Italian tv and may be
used for direct tv broadcasting.
Two other satellites followed
H-SAT — the Telediffusion de
France (TDF), and the German
TV-SAT, with transponders for at
least three channels on each, pos-
sibly to be used for direct broad-
casting. They will be operational
in 1985.

Apart from these ESA-based
activities various national activit-
ies are in progress. A UK consor-
tium of British Aerospace/Mar-
coni/GEC/Brit. Telecom with
some US participation as well,
called UNISAT, has contracted to
make three satellites for BBC
DBS ready in 1985/6. There is
some doubt about the activities of
Luxembourg RTL which at one
time was contemplating private tv
broadcasting over central
Europe. This would upset the
control of content maintained by
the state monopolies.

In the 1977 World Administra-
tive Radio Conference the UK was
allocated a position at 31 degrees
West for a satellite operating in
the 12GHz band with provision
for five tv channels radiated with a
specified power, polarisation,
and earth footprint. A report was
published in May 1981 setting out
options in the UK, ref.71. The
service area for reception using a
0.9 metre aerial dish in a satellite
to the WARC specification is
shown in Fig.5. Following the
UNISAT proposal a decision was

needed about upgrading the pic-
ture quality to take advantage of
the wider bandwidth available —
the major restriction on the qual-
ity of terrestrial tv.

During 1982 discussions
started about the virtues of the
BBC'’s improved system,
extended PAL, or a system
claimed to be better in several
respects, developed by the Inde-
pendent Broadcasting Authority
and called C-MAC, the C desig-
nating the type of sound and the
MAC meaning multiple analogue
component. At the end of 1982
the government accepted the
recommendations of the Part
committee and decided on
C-MAC. Attempts were made in
1983 to convince other European
countries, through the European
Broadcasting Union (EBU), that
C-MAC should be the European
standard. Agreement could not
be reached.

In August 1983 IBA asked for
channels on Unisat for a service
competing with the BBC. It was
also reported that the BBC was
wavering in view of increasing
costs, and was worried about its
large borrowing requirement with
attendant risk. The final form of
UK DBS has yet to be decided.

In the context of telecommu-
nication infrastructures, satel-
lites may simply play a technical
role — that is they are a commu-
nications relay to be used when
economic, technical, and political
considerations are favourable.
However they have the unique
property of potentially providing
n(n — 1)/2 two way circuits —
the equivalent of a universal
multi-port network over the sur-
face of the earth. Experiments are
in progress lasting until 1984 to
interconnect lans via the OTS
satellite and terrestrial
networks’?. The extra dimen-
sions of satellite communications
are technically available to pro-
duce a profound effect on
networking. The pace will be
determined yet again by the art of
the politically possible.
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SATELLITES

Telemetry decoder

for Oscar-10

Aligning the decoder without test equipment

Several constructors have asked
for a method of aligning the
decoder without test instru-
ments. It is possible to manage
without an audio generator or
oscilloscope, but you need a
good ear and headphones. This
method will not enable you to
fault-find. It assumes that the
decoder is electrically all right,
and that only the phase-locked
loops need setting-up correctly.

These instructions should
help you align the decoder itself
though the p.l.1. dynamic char-
acteristics will not have been
checked. For maximum per-
formance it is necessary to opti-
mise receiver and p.l.l. band-
widths. To do this you will still
have to follow the procedure
given in the article; however,
very good results may be
obtained this way.

The method makes use of the

fact that there are crystal-con-
trolled 2400 and 1200Hz refer-
ence signals available from the
serialiser clock, IC,q pins 11 and
12. Make up a simple audio
mixer using two resistors (try
2.2k to start with) to the live
terminal of the headphones, the
common connection going to
the OV rail. One resistor con-
nects to the reference tone, and
the other is a test probe. With
this probe connected to signals
in the decoder two tones will be
audible, and with care the fre-
quency of the tested signal can
be gauged by ear.

Main p.L.I.

The range offered by the main
tuning pontentiometer VR,
should be from about 1200Hz to
2400Hz. Tune to the low-fre-
quency end. Connect the refer-

ence probe to IC,, pin 12 and
the test probe to IC, pin 11.
Adjust trimmer VR, until zero
beat is heard. Make sure that
you have matched 1200Hz to
1200Hz, and not harmonics —
this is why you need a careful
ear. Now move the reference
probe to IC, pin 11 (2400Hz).
Retune VR, to maximum fre-
quency and confirm that you
hear about 2400Hz.

Clock p.L.I.

This loop should run at 400Hz
exactly. Connect the reference
probe to 1200Hz (IC,, pin 12),
and the test probe to TP4.
Adjust VR, until you hear zero
beat between the reference and
the third harmonic of the

400 Hz clock. The mixture is
particularly sonorous. Now con-

nect noise to the system audio
input (J2 pin 1). Re-adjust VR,

by J.R.Miller

carefully for zero beat.

The 6V supply should be
adjusted as described in the
article. Apply noise to the
input, connect an analogue
voltmeter between IC,, pins 1
and 2, and adjust VR, for an
average reading of zero volts.

Corrections

In the main circuit diagram in
the October issue the number-
ing of pins 1 and 2 of link LKY
should be transposed. The
p.c.b. is correct.

On the first page in the para-
graph headed Y Block, the date
reference should read (0=Janu-
ary 1 1978). In the caption to
Fig. 4 the second ‘would’
should be omitted. Finally, in
parts 1 and 2, in Table A the
bracket ‘to S,” should embrace
J2 pins 3,4,5 and 6.

Digital multimeter suppliers

Numerous requests for addresses
of multimeter suppliers prompt
us to give this list which relates
to our December table. In our
table, the ‘ALTA1’ brand name
belongs to L.H. Altaras, while
the MIC brand is sold by House
of Instruments (HI). In the
Sanwa entry, columns 6 onward
should be shifted one column to
the right. In the range columns
A means autoranging.

Armon Electronics Ltd, 109
Wemblev Hill Road, Wembley,
Middlesex HA9 8AG. Tel 01-902
4321

ALTA1 Components, (L.H. Altaras
Ltd ), Sillavan Way, Salford,
Greater Manchester M3 6AE, Tel
061-832 4578

Anders Electronics Ltd, 48 Bayhem
Place, London NW1 OEU. Tel 01-
387 9092

Bach Simpson (UK) Ltd, Trenant
Estate, Wadebridge, Cornwall
PL27 6HD. Tel 020881 2031

Beckman Industrial Ltd, 11 Wagon
Lane, Sheldon, Birmingham B26
3DU. Tel 021-742 7761

British Brown-Boveri Ltd,
Normelec Division, Grovelands
House, Longford Road, Exhall,
Coventry CV7 9ND. Tel 0203
364021

Canadian Instruments & Electronics
Ltd, Harris-Bass House, Station
Road, llkeston, Derbyshire. Tel
0602 302331
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Centemp Ltd, Unit 5 Kirby Works,
122 Heston Road, Heston,
Middlesex TW5 0QU. Tel 01-572
6190

Cirkit Holdings plc, Park Lane,
Broxbourme, Hertfordshire EN10
TNQ. Tel 0992 444111

Cropico Ltd, Hampton Road,
Croyden CR9 2RU. Tel 01-684
4025

Danesbury Instruments, 22
Parkway, Welwyn Garden City,
Hertfordshire AL8 6HG Tel
07073 38623

Delristor Ltd, PO Box 130,
Uxbridge UB8 2YG. Tel 0895
52222

Dorman Smith Instrumentation,
Salterbeck, Workington, Cumbria
CA14 5DT. Tel 0946 830345

Eagle International, Precision
Centre, Heather Park Drive,
Wembley HAO 1SU
Tel 01-902'8832

Electronic Brokers Ltd, 140
Camden Street, London, NW1
Tel 01-267 7070

Electroplan Ltd, PO Box 19,
Orchard Road, Herts SG85HH.
Tel 0763 41171

ETI, (Limestar Electronics Ltd),
PO Box 81, Worthing, W. Sussex
BN13 3PW.

Farnell Instruments Ltd, Sandbeck
Way, Wetherby, W. Yorkshire
LS22 4DH. Tel 0937 61961.

Fluke (GB) Ltd, Colonial Way,
Watford, Hertfordshire WD2
4TT. Tel 0923 40511

Griffin & George, Ealing Road,
Wembley HAO 1H]J. Tel 01-997
3344

Harris Electronics, 138 Grays Inn
Road, London, WC1X 8AX. Tel
01-837 7937

Hewlett Packard Ltd, King Street
Lane, Winnersh, Wokingham,
Bucks. Tel 0734 784774

House of Instruments Ltd, Clifton
Chambers, 62 High Street,
Saffron Waiden, Essex CB10
1EE. Tel 0799 24922

Iskra Ltd, Redlands, Coulsdon,
Surrey, CR3 2HT. Tel 668 7141

JMI Ltd, 137 Sandgate Road,
Folkestone, Kent CT20 2DE.
Tel 0303 54002

Keithley Instruments Ltd, 1
Boulton Road, Reading, Berks
RGO NL. Tel 0734 861287

Kelgray Marketing Ltd, Kelgray
House, Sandy lane, Crawley
Down, W. Sussex RH10 4HS.
Tel 0342 715066

Lascar Electronics Ltd, Module
House, Whiteparish, Salisbury,
Wilts SP5 2SJ. Tel 07948 567

MIC — see House of Instruments

Pantec (Carlo Gavazzi UK Ltd), 162
Upper Richmond Road, London
SW15 2SL. Tel 01-785 9022

Philips Measuring Instruments
(Pye Unicam Ltd), York Street,
Cambridge CB1 2PX Tel 0223
358866

Racal Dana Instruments Ltd, Duke
Street, Windsor, Berkshire SL4
1SB. Tel 07535 69811

Robin Electronics Ltd, Wembley
Commercial Centre, Unit 3.2,
East Lane, North Wembley, HA9
7YA. Tel 01-908 5446

Rohde & Schwarz (UK) Ltd, Rohde
& Schwarz House, Roebuck
Road, Chessington, Surrey KT9
1LP 01-397 8771

Ross Electronics (Ross Marks Ltd),
49 Pancras Road, London NW1
2QB. Tel 01 278 6371

Servo & Electronics Ltd, 24 High
Street, Lydd, Kent. Tel 0679
20252

Siemens (UK) Ltd, Windmill Lane,
Sunbury on Thames. Tel 09327
85691

Sifam Ltd, Woodland Road,
Torquay Road, Devon TQ2 7AY.
Tel 0803 63822

Solartron Electronic Group Ltd,
Famborough, Hampshire GU14
7PW. Tel 0252 44433

STC Instrument Services,
Edinburgh Way, Harlow, Essex
CM20 2DF, Tel 0279 29522

Telonic Instruments, 2 Castle Hill
Terrace, Maidenhead, Berks SL6
4JR Tel 0628 73933

Thandar Electronics Ltd, London
Road, St Ives, Huntingdon,
Cambridgeshire PE17 4H]. Tel
0480 64646

Thorm EMI Instruments Ltd,
Archcliffe Road, Dover, Kent
CT17 9EN. Tel 0304 202620

Thurlby-Reltech (Thurlby
Electronics Ltd), New Road,

St Ives, Huntingdon,
Cambridgeshire PE17 4BG. Tel
0480 63570
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TOROIDALS

The toroidal transformer is now accepted as the standard in industry,
overtaking the obsolete laminated type. Industry has been quick to
recognise the advantages toroidals offer in size, weight, lower radiated
field and, thanks to I.L.P., PRICE.

Our large standard range 1s complemented by our SPECIAL DESIGN
section which can offer a prototype service within14 DAYS together

DISHED
WASHER

QUTER

INSULATION —-—7‘

NEOPRENE

SECONDARY WASHERS

WINDING

INSULATION

2 e
%—-con £

For 110V primary insert "O" in place of “X" in type number.

For 220V primary (Europe) insert “1” in place of “X' in type number

For 240V primary (UK} insert “2" in place of “X" in type number.
IMPORTANT: Reguiation — All voltages quoted are FULL LOAD

Please add regulation figure to secondary voltage to obtain off load voltage.

EN

with a short lead time on quantity orders which can be programmed PRIMARY
to your requirements with no price penalty. WINDING END CAPS
15VA 50 VA 120 VA 225 VA 500 VA
62 x 34mm 0.35Kg 80 x 35mm 0.9Kg 390 x 40mm 1.2Kg 110 x 45mm 2.2Kg 140 x 60mm 4Kg Wh Toroid?
Regulation 19% Regulation 13% Regulation 11% Regulation 7% Regulation 4% M \éa I oid? & aht ¢ .
maller size weig 0 mee
2x010 6+6 4.16 ax010 6+6 10 00 6x012 12412 9.38 8x016 25425 10.00 ok e J
SE:;ES SEC&‘«TRV cf,".'fm 24011 9+9 277 4x011 9+9 666 6x013  15-15 750 8x017  30+30 833 modern ‘slimline’ requirements.
2x012 12412 208 4x012 12412 5.00 6x014 j8+18 6.25 8x018  35+35 714 *  Low electrically ind d
ow electrically induce
0x010 646 125 2x013 15415 166 4x013 15+15 4.00 6x015  22.22 511 8x026  40+40 625 ise d ded b
0x011 949 083 2x014 18418 38 ax0t4 18418 333 6x016 25+25 4.50 B8x025 45+45 555 nO|§e ermande: y compact
0x0‘§ :2~ ‘g 068 2x015 22422 113 4x015 22422 272 gxg:; ggogg g;? 8x033 5g~5g 520 equipment,
0x01 S+1 05 2x016  25+25 100 4x016 25425 2.40 x o 8x042 5545 454 . A ik i
0x014 18418 042 2x017  30.30 083 4x017 30430 200 6x026  40+40 281 8x028 110 454 High efficiency enabling
0x015 22422 034 2x028 110 045 4x018 35435 171 6x025 45445 ggg 8x029 220 227 conservative rating whilst main-
0x016 25425 0.30 2x029 220 022 4x028 10 109 6x033 50450 8x030 240 208 taining size advantages.
0x017 30430 025 2x030 240 020 4x029 220 054 6x028 110 204 2Vl Tl 9 0L
i 4x030 240 050 6x029 220 102 ower operating temperature.
{encased in ABS plastic} 80 VA e 61030 240 093 140 x 75mm 5Kg
90 x 30m: 1K . Regulation 4%
£ K Regulation 12% 110 x 40mm 1.8Kg 300 VA Why ILP?
Zobg3gmm __ I04SRY & Regulation 8% 110 x 50mm 2.6Kg 9x017 30430 104
Regulation 18% 3010 646 564 T o185 Regulation 6% S0 ik 832 | T Exstock delivery for standard
1x010 646 250 g*g:; .31?2 g;g 5x012 2412 sgg 7x013 15415 1000 9x025  45+45 694 240V range
1x011 9+9 166 . 5x013 ‘5415 5 7x014 18+18 8.33 033 50+50 625 « . .
1012 12412 125 3x013 15415 266 5x01a  "B+18 444 73015 22122 682 g:mz B 568 ) Fast prototype service available
1013 15415 100 =014 1818 222 5x015 22422 363 7x016 25425 600 9x028 no 568 3 weeks despatch for special
1x014 18418 083 3x015 22422 181 5x016  25+25 320 7x017 30430 500 9x029 220 284 orders
1x015 22422 068 3x016  25+25 60 5x017  30+30 266 7x018 35435 428 9x030 240 260 . )
1%016  25+25 060 gxg;g 30;30 i 9,3 5x018  35+35 228 7x026 40440 375 2 year no quibble quarantee
1x01 303 x ! 5x026  40+40 200 7 4544 N A
x017 0 050 2 g T S3026 s 200 (T E R [0 39 No price penalty for
3030 240 033 5x029 220 072 7x028 110 272 call-oft orger
5x030 240 066 7x029 220 136
7x030 240 125
Prices including P & P and VAT Mail Order — Please make your crossed .
] cheques or postal orders payable to | LP Post to: ILP Electronics Ltd., Dept, 3
Vapgsice E Vo Size S Electronics Ltd. Graham Bell House, Roper Close
15 0 7.06 160 5 12.17 ) ) 0 g
30 1 767 225 6 1375 _Traded-_ Wle will open your credit account Canterbury, Kent, CT2 7EP
50 2 8.90 300 7 14.97 immediately upon receipt of your first R d
%0 3 olos.  'soolle 19,60 - Tel: (0227)454778 Telex: 965780
120 4 10.65 625 9 2230
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ELECTRONICS LTD..

CARACAL &

SINE WAVE INVERTERS
200 to 1000 VA

CARACAL’S new
range of pulse
width modulated
inverters are now
even better than
ever comparedto
older tuned-type
inverters — with
even higher
efficiency, lower
standby current
and lower weight
than before.

CARACAL inverters have been in use around the world for
many years wherever areliable and stable source of backup
or standby AC power is needed for computers,
communications, instrumentation, and for mobile, field or
marine applications.

ASK ABOUT OUR CUSTOM/OEM
SERVICE — THEU.K'sBEST
INVERTERS TO SUIT YOUR DESIGN —
FROM 50 TO 1000 VA

CARACAL POWERPRODUCTSLTD.
42-44 SHORTMEAD ST., BIGGLESWADE, BEDS.
Tel: 0767 — 260997
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CIRCLE 13 FOR FURTHER DETAILS.

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.

Full Information from:
HARRIS ELECTRONICS (London)

. Phone: 01-837 7937
138 GRAY'S INN ROAD, W.C.1 Telex: 892301

ELECTRONICS

CIRCLE 34 FOR FURTHER DETAILS.

VIDEO TERMINAL BOARD
K 80 characters X 24 lines W

Requires ASCll encoded keyboard and monitor to
make fully configurable intelligent terminal. Uses 6802
micro and 6845 controller. Program and character
generator (7 X 9 matrix with descenders) in two 2716
EPROMs. Full scrolling at 9600 baud with 8 switch
selectable rates. RS232 interface.

Bare board with 2 EPROMS and program listing —
£48 plus VAT. Assembled and tested — £118 Send
for details or CWO to:

AMElectronics
Wood Farm, Leiston, Suffolk IP16 4HT
Tel: 0728 831131

v

CIRCLE 63 FOR FURTHER DEYAILS.
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Vigilant MIGQH HF Communications Receivers

MIGROPROCESSOR CONTROLLED RECEIVERS

Type SR 530 USB/CW/AM/Telex — 10 Hz Steps (Marine)
Type SR 532 USB/LSB/AM/CW — 10 Hz Steps (Static/Transportable)
Type SR 531 USB/LSB/AM/CW — 100 Hz Steps (Static/Transportable)

LLspatand] ) MiEsn COMMUNICATIONS RECEIVER - SR532

= EAY = » 5 LR ; 5
‘ % SUPPLY ’ mm‘ PEAK ”
: ;ﬁi PHORES f‘a‘
DESIGNED AND MANUFACTURED TO HIGHEST INTERNATIONAL SPECS

Freg. Range : 50 KHz to 30 MHz Memory : 200 Channels Freq/Mode/Filter
Increments : 10 Hz or 100 Hz Steps Scanning : Full memory or discreet parts
Stability . +1Partin 107/°C Automatic or Manual Stop
Tuning : Keypad and Spin Wheel Manual step on or Reverse
Power Supplies : 110/240V AC and 24V DC Dwell : Variable from Keypad 1to 9 seconds
FULLY MODULAR ‘PLUG IN' CONSTRUCTION KEYPAD FUNCTIONS INDICATED BY DISPLAYS

NOW AVAILABLE AT HIGHLY COMPETITIVE PRICES

Send for Technical Brochure to: Tel: (0344) 885656
Vigilant Communications Ltd. Telex: 849769 Vigcom G
Unit 5, Pontiac Works, Fernbank Road, Ascot, Berks SL5 8JH, England

CIRCLE 44 FOR FURTHER DETAILS.

HIGH PERFORMANCE

FREQUENCY COUNTERS

- LOW COST
The brand new Meteor series of 8-digit Frequency Counters offer the lowest cost professional performance available anywhere.

* Measuring typically 2Hz - 1.2GHz * Low Pass Filter
*  Sensitivity <50mV at 1GHz * Battery or Mains R 2 G ¥ .
@ e Py R oaen L

* Setability 0.5ppm * Factory Calibrated :

* High Accuracy * 1-Year Guarantee " w0 Q

* 3 Gate Times * 0.5 easytoread L.E.D. Display > - "

, NOW AVAILABLE WITH SR N R

] PRICES (Inc. adaptoricharger, P & P and VAT) TC.X.0 OPTION 2 ’_yl l_:g BT )
§ METEOR 100 {100MHz)  £111.55 Hllustrated colour brochure

METEOR 600 (600MHz)  £141.45 with technical specification —— - -

METEOR 1000 (1GHz) £192.05 and prices available on request.

N A BLACK STAR LTD, Dept. WW, 4 Stephenson Road, St lves,
N ¥« 2‘?,:3;‘::(::‘0‘:, Black¥Star Huntingdon, Cambs PE17 4WJ, England.
LA R in Britain Tet: (0480) 62440 Telex: 32339

CIRCLE 26 FOR FURTHER DETAILS.

IN VIEW OF THE EXTREMELY RAPID CHANGE TAKING
{' RADFORD ] PLACE IN THE ELECTRONICS INDUSTRY, LARGE QUANTI-
TIES OF COMPONENTS BECOME REDUNDANT. WE ARE
Audio Measuring Instruments, CASH PURCHASERS OF SUCH MATERIALS AND WOULD

Audio Amplifiers, Loudspeakers and
Loudspeal?er Cgmgonzgts for the APPRECIATE A TELEPHONE CALL OR A LIST IF AVAILABLE.

professional and enthusiast WE PAY TOP PRICES AND COLLECT.
RADFORD AUDIO LTD. R.HensonLtd.
WESTON-QI\?IE\%(E:HAR\?(;\I\?BSZE! 1AU 21 Lodge Lane, N. Finchley, London, N.12. 5 mins. from Tally Ho corner
TEL. 0934 416033 Telephone 01445 2713/0749
CIRCLE 27 FOR FURTHER DE"I‘AILS. CIRCLE 30 FOR FURTHER DETAILS.
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EX SUPPLIES LTD

max House, | . 6ED
RST Climax House, Fallsbrook Rd., Streatham, London SW 16 RST

Tel:01-677 2424 Telex: 946708

SEMlCONDUCTORS 3 BF257 027 GEXS41  5.00 | OAZ207 1.50 | OC205  2.75 | ZTXS04 0.21 2NI671 - 5.00 2N3819  0.30
ASZTs 30 h BD132 048 | BF258 027 GJ3M 1.50 oClé 250 | OC206 275 | ZTXS31 0.4 2N1893 032 2N3820  0.39
AAL19 0.10 N o o BC173 0;; BDI35 0.40 BF259 0.28 GMO378A 1.75 0C20 250 | OC207 250 | ZTXss0 025 2N2147 4.0 2N3823 060
AAY30 o017 | Q8216 18 | BCI7 3 BDI136 040 | BF336 034 | KSI00A 045 | OC2 250 | OCP7I  2.00 | IN9I  0.05 2N2148 375 | aN3geo 1.0
AAyso oa7 | el % | BCIZ8 028 4 ppi; 040 | BF337 033 | MIE30 060 | OC23 400 | ORPI2  1.00 | IN9l6  0.09 | 2N2218 032 | ON3904 0.7
AAZI3 015 ool Sice gg;g gﬁ BDI38 048 | BF338 0.36 MJE370  0.73 0C24 3.00 | R2008B  2.00 | IN4001  0.06 2N2219 032 2N3905  0.17
AAZIS 015 AV 2% | BEie o1 | BD19 048 | BFS2 4.00 MJE371 0.1 0C25 1.00 009 225 | IN4002  0.06 2N2220  0.20 2N3%06 017
AAZIT G5 Auxio Wi Belsd b BD140 0.50 BFS28 2.25 MJES20  0.47 0C26 1.50 | R2010B  2.00 IN4003  0.06 2N2221 020 2N4058 020
AC107 0.55 A ons 1 BCar oni BDI44 2.00 BFS61 0.20 MJES21  0.73 0c28 2.00 | TIC44 0.27 | IN4004  0.07 2N2222 0.20 2N4059  0.20
AC)25 0.25 ng 5 0-15 Beais onl BDI81 1.20 BFS98 0.20 MJE2955 1.30 0C29 2.00 | TIC226D 120 | IN40OS  0.09 N2 425 IN4060  0.16
ACl26 0.25 128 0-10 BT on BD183 0.80 BFW10  0.97 MJE3055 1.10 0C35 1.50 | TIL209 0.16 | IN4006  0.11 IN2368  0.25 2N406!1  0.16
AC127 0.25 BA1S4 -1 e oh BD2137 054 | BFWIl 0.9 MPF102  0.35 0C36 L50 [ TIP29A  0.43 | IN4007 0.12 2NI369A  0.25 2N4062  0.16
ACI128 0.30 BAL1SS 0.11 Beoth 0-1} BD238  0.54 BFX84  0.30 MPF103 035 0OC41 090 | TIP30A 045 | IN4009  0.07 2N2484  0.25 2N4124 016
AC141 0.28 BAlS6 0.10 BC3(3) 035 | BDXI10 091 BFX8S 030 MPFI04 035 OC42 0.90 | TIP31A 033 | IN4148 0.04 IN2646  0.50 2N4126  0.16
ACI4IK 035 BAW62  0.05 Bcso; 033 | BDX32 200 BFX87  0.30 MPF105  0.35 0C43 150 | TIP32A 036 | INS400  0.13 IN2%04 032 2N4286 015
AC142 0.28 BAX13  0.06 e o BDY20  1.50 BFX88  0.30 MPSA06  0.26 0C44 0.85 | TIP33A 0.54 INS40]  0.13 IN2905S  0.32 IN4288 018
ACI2K 035 BAXle  0.06 BC 0 o‘l BDY60  2.75 BFYSO  0.25 MPSAS6  0.28 0c45 0.65 | TIP34A  0.67 | 1544 0.04 2N2906  0.21 IN4289 018
AC176 0.30 BC107 0.16 Bciog 0~l; BF115 0.5 BFY5) 0.25 MPSUOI  0.53 0oC71 055 | TIP4IA  0.44 | 15920 0.08 IN2%07 - 0.21 IN4400  0.11
ACI87 0.28 BCl108 0.16 BC;Z -1 BF152 0.16 BFYS2  0.25 MPSU06  0.65 0C72 100 | TIP42A 042 15921 0.09 IN2924  0.26 2N440) 0.1
ACl88 0.28 BC109 0.16 nglg 0~l§ BF153 0.16 BFY&64  0.30 MPSUS6 069 | OC73 100 | TiP2955 0.70 | 2G301 1.00 IN2925 0.2 2N4402 011
ACY17 130 BC113 0.15 3 0.1 BF154 0.17 BFY% 095 NESSS 045 OC74 0.70 | TIP3055 0.5 | 2G302 1.00 IN2926 015 2N5457  0.32
ACYIS 115 BCi14 0.15 | BC338 0.12 | BF|59 0.17 BSX19 027 NKT401 3.50 | OC75 065 | TIS43 0.43 | 2G306 1.00 2N3053 0.26 2NS4S8 032
ACYIS 110 | BCHS 008 | BCY30 125 | BElegp 017 | BSX20 027 | NKT403 250 | OC76 100 | ZS140 025 | 2N404 130 | IN3OS4 055 | ONsgse 32
ACY20 110 BCll6 0.19 g(j¥il }gg BF167 0.24 | BSX2t 029 NKT404 220 | OC77 100 | ZSI70 0.21 | 2N6% 0.32 IN30SS  0.65 25017 10.00
ACY21 115 BC117 0.23 BEY 2 139 | BEI73 0.30 BT106 1.20 0AS 1.20 | OC8I 0.65 | 25178 0.54 | 2N697 0.32 IN3u0 - 0.70 25019 12.00
ACY39  2.50 BC118 0.18 BCYJS 1‘(110 BF177 0.35 BTY79/400R 0A7 060 | OCBIZ 120 | zS271 0.23 | 2N698 0.32 IN344l 0.8 25026 25.00
ADI49  0.75 BCI25 0.18 2 3; b BF178 0.35 2.00 0Al0 0.55 0C82 0.90 | 285278 0.57 | 2N705 1.25 2N3442 128 25103 1.50
ADI61 0.35 BC126 0.18 Bgio z-g BF179 0.35 BU205 1.30 0A47 0.12 | OC83 L00 | ZTX107 012 | 2N706 0.25 2N3614 220 25302 3,50
ADIs2 035 | BCIS 015 | BCY ¢80 | BEIBO 028 | BU26 150 | 070 025 | OC84 080 | ZTX108 012 | 2N708 025 | 2N3702 0.1 28303 1.50
AF106 0.35 BC136 0.19 gé 42 3o | BEisI 0.28 BU208 2.00 0A79 012 | OCI22 275 | ZTX109 012 | 2N930 0.25 2N3703  0.11 28322 3.50
AF114 3.50 BC137 0.19 BCW; g- o | BFIR2 0.30 BY100 040 | OAS1 017 | OCI23 2,00 | ZTX300 013 | 2NIN31 030 IN3704 011 25324 3.50
AF1IS 3.50 BC147 0.12 CYS .1 BF183 0.28 BY126 0.13 0ABS 0.17 0OC139 3.00 | ZTX301 0.14 | 2N1132 030 IN3705 0.1 25701 3.50
AF116 3.50 BC148 0.12 | BCY70 017 | BF)34 0.28 BY12? 0.14 0A%0 008 | OCI40  4.00 | ZTX302 0.18 | 2N1302 1.20 IN3706 011 28745A 0.95
ARWT 350 BCl9 03 | BCY7L M8 | BRss 030 | BZXsl 017 | OA9) 008 | OCI4l 425 | ZTX303 018 | 2N1303 080 | 2N3707 01l | S746n 095
AF139 0.33 BC157 0.13 2 b BF194 0.14 Series OA95 0.08 | OCI70 450 | ZTX304 020 | 2Ni304 1.20 2N3708  0.10
AF186 1.00 BC158 0.13 | BCZll L75 | BFI195 0.12 BZY$8  0.10 | DA200 015 | OCI7I 4.50 | ZTX31 013 | 2N)30s 100 | 2N3709  0.11
AF239 039 | BCIS9 013 | BDIIS 042 | BF196 013 | Series 0A202 015 | OC200 150 | ZTX3ls 025 | 2NI1306 150 | 2N3710 010 CV Devices
AFZI1] 4.00 BC167 0.11 | BDI2I 170 | BF197 0.14 CRS1/40  0.60 0A2!1 150 | OC201 2.50 | ZTX500 0.14 2N1307 110 2N37IL 010 Large stocks
AFZ12 4.0 BC170 Ol | BDI23 280 | Bpyop 040 | CRS40 075 | OAZ200 150 | OC202 275 | ZTXs0l 014 | 3N1308 175 | 2N3771 140 lificegon
ASY26 1.40 BCI71 0.11 | BDI24 2.00 BF224 0.25 | CRS¥60 0.9 OAZ201 150 | 0OC203 3.00 | ZTXS02 0.18 IN130Y 120 IN¥772 160 application
ASY27  0.90 BC172 0.11 | BDI3l 044 | Rr2a4 35p | GEX66 300 | OAZ206 150 | OC204  3.00 | ZTX503 019 | 2N1e13 032 | 2N3773 180
E130L 1850 | EF8S 175 Ul 1535 | OD3 250 [ (v3.e5 63.24 | UF4l 2.00 | 47504 8000 | 6CG7 2.50 12AX7 175 | 5642 9.00
VALVES | Eisocc 1030 | EFss dso | SXUL 13 | oz 350 | Oy3 125 6864 | UF42 210 | ioa  aroo | SCHS 1300 | DAYIA 406 | sess 3.00
AIRIS . 9.00 EISOF 1020 | EF89 250 | gxus 2540 | PC86 2.50 | Qva-2s0 70.1a | UF80 L 4B32 20.00 | 6CL6 375 | 12B4A 350 | 5651 445
A2087 13.50 EI182CC  13.25 EF91 295 GX U4 50 PC88 2.50 QY4-400 76.20 UF85 1.75 4C35 78.00 SCW4 8.00 12BA6 2.50 5670 4.50
A2134 17.50 EI186F 11.50 EF92 6.37 GXUSO  20.00 PC9S 1.75 QYS5-5u0 198.00 UF89 2.00 4CX250B 45.00 6D2 1.50 12Bli6 2.50 5675 28.00
A2293 16.00 E188CC  8.91 EF93 150 GY501 3.00 PCY97 175 QYS-3000A ULl 5.00 4CX3S0A 80.00 S6DK6 3.00 12BH7 2.75 5687 6.00
A2426  27.50 E280F  22.51 | El 250 | Gz 400 | PCO00 175 15000 | ULB4 175 | 4X150A 60.00 | 6DQ6B  4.75 12BY7 3.00 5696 4.50
A2521  25.00 E283CC  12.00 | EF95 599 | Gz33 475 | PCC84 150 | Qr06-20 32.70 | UMSO 2.00 | 4X150D 56.00 | 6EA8 3.00 | 12E) 20.00 5718 7.50
A2 15.00 E288CC  17.50 | EF98 200 | Gz34 300 | PCC8S 150 | Rig 6.00 | UY4l 2.25 | SB254M 3500 | 6EBS 2.50 RELITT 28.00 | 5725 5.50
A33d3  45.00 EAs2 12500 | EF183 2.00 | GZz37 475 | PCC88 2.00 | R17 300 | UYSS 2,25 | SB2S5M 3500 | 6EW6 2.25 12El4  65.00 5726 11.37
AZ31 2.75 EAT6 2.50 | EFls4 2.00 KTé1 5.00 PCC89 L75 | RI8 300 | VLSeIl 1500 | 5C22  160.00 | 6F6 3.00 13El 17000 5727 7.05
AZ41 2,60 EABC80 1.25 | EF804S 1200 | KxTes 15.00 | PCC189 250 | Rl9 9.24 | XGI1-2500 55.00 | SJIS0E 1650.00 | 6F23 1.60 ISH4  27.50 | 5749 2.50
BK448  114.90 EAC91 350 | EFS0SS  15.00 | KT77 Gold PCC805  1.60 0 2.50 | XG2-6400 SR4GY  3.50 | 6F28 1.60 19HS 47.50 5751 4.00
BK484  155.35 EAF42  2.50 | EH% L75 | Lion 12.00 | PCCBO6  1.60 | RG3-250 32.68 14190 | 5U4G 3.00 | 6F33 33.50 24B9 67.25 5763 4.5
BS90 58.00 EAF801  2.00 EK%0 1.50 KT88 Gold PCE82 2.00 RG3-250A 32.68 XG5-500 26.60 SU4GB  2.50 | 6HI 14.00 30C15 2.00 S814A 4.00
BSEI0  60.00 EB41 4.00 EL® 2.50 Lion 20.00 | PCF80 2.00 | RG3-1250 59.50 | XG2-6400 SV4G 2.50 | 6H2N 2.75 30C17 2.00 840 4.00
BTS 58.95 EB9] 1.50 | EL33 400 | yorwel 250 | FPCF82 LSO | RG4-1250 6l.60 162.00 | SYIGT 250 | 6HIN 275 | 3CIE 200 | sg4p 12.00
BTI7  151.00 EBC33 2.50 EL34MUI 4.00 KTW62 2.0 PCF86 2.50 RG4-3000 99.45 XR1-1600A 523 4.00 | 6Ho 3.00 30FS Leo S876A  31.50
BTI9  44.05 EBC41 250 | EL36 250 | Llwes 20 | PCF87  2.00 | RR3.250 40.00 53.75 | SZ4G 250 | 6J4 5.50 | 30FL12 138 | s879 5.00
BT29  349.15 EBC31 150 | EL4I 2.80 M3079 1234 | PCF200 325 | RR3-1250 45.75 | XRI1-3200 81.97 | SZ4GT  2.50 | 6J6 8.93 JOFLI2 180 S8R6 17.50
BT69  354.80 Egg;g :;5) Elig gzsg Ms0s0 825 %ggg} ;gg gx 1E12 as.% XR1-3200A 6302 ”g 61'(7‘N ;;s) %ill,u f-gx gggg %.gg
9. d g i d 130 6. XR1-6400 6AB4 . 6 . : -
oy e | EmF®  17s | ELSB 6o M ¥k | eCrem 250 | siwp s 165.00 | 6AB7 300 | 6K6GT 275 | 30LI1S 200 | 6005 225
CL33 4.00 EBF89  1.50 | EL84 225 | \g0g3  gsg | FCFBOS 170 | STV280.s0 YD1120 395, 6AC7 3.00 | 6K7 3.00 | 30L17 2.0 | 6021 4.50
Y3l 300 | EBL3l 1000 | ELS6 275 | Mo0ol 102 | FPCF806 170 14.00 | YDI230 490.00 | 6AF4A 425 | 6K8 30 | 30P4 250 | 6057 10.23
CIK 200 | ECX iz ) B 2B | Msws  emo | LGOS 170 | sTvaso-0 2758 o Boop EaG 300 | ekD6 700 aay w poss 1234
22.00 ) .00 . - I 21.00 | ZMI000 8. 6AH6 . 6L6G 3.00 d :
8}‘,\ 2200 | ECo2 1.75 | EL9S 200 | MO B0 | pClEs 300 | sual 5.00 | ZMIOOI 8.00 | 6AKS 599 | 6l6GA 300 | JOPLI4 180 | 6061 6.00
DA41 25.00 EC157 410.00 ELIS6  30.00 Mswg 8100 PCL84 2.00 sU4z2 10.00 ZM1020 9.00 | 6AKS6 250 | gr6GC  3.50 30PLIS  1.80 6063 3.75
S 1R EG I8 BQw R WS GBI IR I8 Munam | dam o) op G 06T gm ) a0 18 e o
- ) CC . s . d L d 03. | OF 35. ZM1022  9.00 | 6AM4 . 6L7 2.50 : -
Dabee 172 | ECCe 430 | ELs05 1000 maje 103 | PCLBSBS 230 | TTIS 5000 | ZMI023 900 | 6AMS 969 | eNop  Zso | 75BI 6.05 | 6072 6.00
DET22  35.00 ECC81 175 | EL&21 13.00 | Soolt 1933 | PDS00 - 6.00 | TT2) 30.00 | ZM1040 1936 | 6AMS6 6.02 | 6N3P 250 | 75CI 450 | 6080 14.00
DET24  49.00 ECC82 175 | EL82 1.7 | A0 650 PE0G-40N 45.00 | Ir22 3750 | ZMI041 16.66 | 6ANS 475 | 6N7 300 | B83Al 750 | 6097A  235.00
DF91 1.75 ECC83 1.75 EM34 7.50 M8142 875 PFL200  2.50 TTi00  60. ZM1042 17.77 6ANSA  3.50 6P25 4.00 85A2 6.45 6097B 20000
DF9% 1.75 ECC84 175 | EMS0 250 | Mot Y3 | PLs 250 | TY2-125 65.00 | 1BIGT  3.00 | 6AQS 225 | 6Q7 375 | S0AG 129 | 6l46A 8.25
DK91 1.75 ECCS85 178 EM81 2.50 M8149 630 PL81 1.75 TY4-400 80.00 1B24 25.00 6AS6 8.66 6R7 3.25 AV 12.96 61468 12.00
DK92 200 | ECC86 250 | EM84 200 | g0 g3 | PL8IA  2.00 | TY4-500 105.00 | 1B3SA  48.00 | 6AS7G 875 | 6SA7 300 | 90CI 6.00 | 6159B  19.00
DK% 175 | ECCS8 210 | EM85 275 | e o4 | TI82 150 | TYs-50021400 | 1B63 64.00 | 6AT6 1.25 | 6SC7 275 | %CG 1454 | 6189 9.50
DL92 2.00 Eggm 2.00 ;1;‘13827 1532 Males 836 ;ligj izg ;Yva-gg&f\w.ou IRS 1.72 6AE5GT ;.g 6SF7 2.50 32(/3\\8 213‘:3 32; %-g
7 ECC91 893 . - d 6-5 185 L7 6AL6 d 6SH7 3.00 d -
D 1% | Ecciss 210 BN 65 o oy PLIOYS 250 = 490. 1T4 175 | 6AVSGA 450 | 65)7 35 | AV 2000 883 825
N ECC807 175 6. i d 6-5000B 2AS15  11.50 AV6 150 | 6SK7 350 - .
DISIs 175 | EcCass 300 | Evsi 275 | MBlse 7.5 | plsev 600 395.00 | 2C39A  60.00 | 6AXSGT 3.00 | ¢SK7GT 300 | I150B2 650 | 7025 3.00
DISI6 1250 CF80 1.5 | EYSI 250 | MEOS T8 | PLSI9 600 | TY6-5000% 2C43 70.00 | 6B7 3.25 | 6SN7GT 3.00 | 130B3 835 ) 7551 6.25
DLS19  12.50 ECF82 1.50 Eggi ;52 M8223 .00 ;tggé 11,33 6000;25 Il 2D21 3.22 6B8 ?;5; 65Q7 3.40 :goa 2203 ;;gg zxg.gg
2 F8& 250 | E 2 I . TY7- 2E26 8.2 6BAG d 6SR7 4.00 - .
DMy 300 | ECH3 3w | Evse L5 | M&4 63 | pys3 250 52500 | 2J42 98.00 | 6BA7 5.00 | 6587 275 | 211 35.00 | 7609 56.00
DMls0 475 | ECHA2 350 | EYs8 198 [hieses o1ai0y PY8) 150 | TY7-6000W 2J55 17500 | 6BABA  4.00 | §USG 359 | 723AB  125.00 | 7868 .00
DY&7 1.50 ECH8} 3.00 EYS00A  3.00 | ) 115,00 PY82 1.50 525.00 2J70A 38300 6BC4 4.00 | 6USA 2.25 3 25.00 7895 12.00
Dysoz 1.0 | ECH3 2,50 | EY802 175 | MO 3is0 PY83 2.50 T240 2500 | 2J70B  336.00 | 6BEs 150 | eVeGT 225 | 805 45.00 | 800 110.49
ESSL.  45.00 E&{gg 20 255 178 | MXis 5500 e 2 S s 15.3 2%}16 250 BX Ay 2 o B e R
EROCC 881 d H : . b 3-400 . b 6XS d - .
ESOCF 1127 | ECL81 175 | EZ4l 250 ﬂ}gg 1290 | pvsoo 150 | U2 250 | 3.500Z 85.00 | 6BK4 4.50 | 7B7 250 | B12A  29.50 | g13¢ 2.50
ESOF 1419 | ECL82 150 | EZ80 1so | MEE 1975 | Pysol 150 | D26 250 | 3A3 300 | 6BL6 8500 | 7C5 400 | 813 valve 65.00 | 8417 6.00
ES01 13.73 | ECL83 300 | EZ8l 150 | MR 113 QF4s1  82.50 | U37 12.00 | 3B24 11.00 | 6BL7GT 4.50 | 7Cé 250 | 8A 19316 18042 11.53
E81CC 8.00 ECL84 1.5 | EZ% 200 | NVIel 15225 QQV02-6 31.80 UABC80  1.25 3B28 1535 | 6BM6 115.00 | 7H7 4.00 | 866 20.03 18045 10.49
E8IT 1327 | ECL8S 150 | Fwasoo 3s0 | M¥1é1 17223 QQV03-1023.50 | UAFs$2 250 | 3B29 20.05 | 6BN6 2.00 | 7R7 425 | 8T2A 20.00
ESIOF 3548 | ECL86 175 | Fwasoo 350 | Moo 202 QQV03-20A UBA1 3.00 | 3B240M 1750 | 6BQ7A  3.50 | 757 350 | 92 6.00 Tested
E82CC 810 | EF7A 500 | GLIZIK 35.00 | jo i o0 48.38 UBCAL 2.25 3B241M  17.50 | 6BR7 6.00 | 7Ya4 225 | 91A 18.50 Ex-Equipment
E83CC 840 | EF39 275 | GSSIK  12.00 50,00 QQV06-404 UBF89 1.50 3C23 2500 | 6BRSA 350 | 774 2.00 1624 4.00 4CX250B° 6.50
E86C. 8.25 | EF40 500 | G180.2M 17.50 m@l"s Roi00 7500 | UCC8s 195 | 3C4s 2450 | 6BS7 6.00 | 11E3 55.00 | 1625 3.50 CV Devices
E88C 825 | EF4l 3.50 | G240.2D 1200 | IO hizs, QOVOT-50 69.74 | UCC8S  1.85 | 3CXI00AS 6BW6 600 | 12AH8  5.00 | 2050 ] Large stocks
E88C 842 | EF4 450 | G40D.IK 1750 | Gid sy QQZ06-40A UCF80  2.00 47.00 | 4BW7 150 | 12AT6  1.50 | 4212E 300 Prices on
ES0CC 9.47 EF50 2.50 GN4 2.00 | od 6.00 00 UCH42 250 3E29 45.00 6BX7GT  5.00 12AT7 1.75 | 4212H  300.00 applcation
EOF 9.90 EF54 5.00 GN4A 9.00 35 Qu37 12.50 UCH8) 2.50 354 2.00 6BZ6 2.75 12AU6 250 | 5544 81.97
E91H 635 | EFSS 350 | Gsi6 1600 | OB2 4.3 QV03-12  6.80 UCL82 175 3Ve 1.75 1.25 12AU7 175 | 5545 165.00
E92CC 875 | EF80 175 | GTic 1500 | OB3 230 | Quoar 350 | UCLEI 275 | a6sA 6.0 A 258 | 12AV6 250 | sss1A 114.90
EF 9.10 | EF83 400 | GUsO 2000 | &3 2350 QV08-100 171.20 4125A 6000 | 6CDOGA 5.00 | 12AV7 350 | $5524  155.35
Gusl _ 20.00 - 7495 073 | 74136 051 | 74175 1.02
I i d TBA520Q 2.30
INTEGRATED CIRCUITS ;:zg gsg ;:;:; g.g 74176 116 ’l‘BASJgQ 1.98
7400 0.16 | 7423 0.33 | 7460 0.18 .1 . 74178 1.36 | TBAS 2.30
BASES CRTs SADPI  55.00 | VCRSITB 10.00 | 749 017 | 7425 030 | 7470 038 | 74100 154 | 74143 260 | 74179 1.36 mm?&’i 2
el - gcn 10.3 VCRSI7C 10.00 | 749, 017 | 7427 030 | 7472 033 | 74107 0.45 | 74144 2.60 | 74180 1.20 | TBAS60CQ 3.22
BTGk JBPI oTooll 1 criayy A 7403 017 | 7428 043 | 7473 038 | 74109 0.73 | 74145 100 | 74190 1.90 | TBA673 ~ 2.28
unskirted  0.25 1200 SEPISA  15.00 7404 0.18 7430 0.17 7474 0.38 74110 0.51 74147 2.00 74191 1.90 TBA700  1.52
B7G skirted 0.35 ng;ll 200 | supr 2500 7405 018 | 7432 030 | 7475 054 | 74111 0.71 | 74148 L76 | 74192 1.9 | TBA720Q 230
BAdd o3| el e | B L | CRrwden | 2 o8 | Mn ok | ue  ow | Ml L | A% am | am o e | TAn d
- - b - ’ 7407 0.43 437 0. 7480 0.56 d d ; BA800  1.20
Int Octal 0.35 1 3FP7 600 | DG7-32  $8.07 | Priceson 7408 0.20 | 7438 032 | 7382 075 | 74119 154 | 74154 180 | 74195 1.20 | TBAS2 290
Loctal 0.55 | 3GP1 6.00 | DG7.36 65.00 application 7409 0.20 7440 0.32 7483 1.00 74120 0.83 74155 0.90 74196 1.35 TBA920Q 2.90
Nuvistor base 2.00 3]]1;1 ggg DH3-91 56.83 1/C sockets 7410 0.17 7441 0.90 7484 1.05 74121 0.43 74156 0.90 74197 1.35 TBA990Q 2.90
Valve screening 3]P2 800 | DH7L 11312 | g S 2412 029 | 7442 072 | 7486 0.39 | 74122 0.62 | 74157 0.75 | 74198 270 | TCA270Q 2.9
cans all sizes 0.40 ( 3JP7 10. VCR97 1200 | | il 7413 0.32 J447AN 117 7490 060 | 74123 118 | 74159 2.20 74199 230 | TCA760A 138
3KP1 15.00 VCRI38 12.00 ow profile 7416 0.32 7450 0.18 7491 0.82 74125 0.58 74170 2.40 TAAS70 230
3RPL 35.00 | yCR138A 12.50 | 8 pin 10p 7417 0.32 7451 0.18 7492 0.60 | 74126 0.58 74172 4.40 TAA630S  3.50
3WPL 2000 | VCRI39A 8.00 ]'g pin igp 7420 0.18 | 7453 018 | 7493 060 | 74128 083 | 74173 L2 | TAADO 330
pin p | 7422 020 | 7454 0.18 | 7494 0.82 I . TBA480Q 1.
Terms of business: CWO. Postage and packing valves and semiconductors 50p per order. CRTs £1.50. Prices excluding VAT, add 15%. Telephone 01-677 2424/7
Price ruling at time of despatch. . . i ) ) Telex 946708
In some cases prices of Mullard and USA valves will be higher than those advoLmsnd. Prices correct when going to press. i E.&OE.
A t facilities ilable to approved panies with order ge £10. Carriage and packing £1.50 on credit ordets.

Open to callers Monday-Friday 9 a.m.-5 p-m.

QOver 10,000 types of vaives, tubes and semiconductors in stock. Quotations for any types not listed. S.A.E. Wt

CIRCLE 31 FOR FURTHER DETAILS.
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TYPE 9051

TMOS WIDEBAND LINEAR POWER AMPLIFIERS. 4W/10W.
tuning. Power gain'10dB. 24V. + supply

TYPE 9046 100KHz.-100MHz. 4walls ..................................... £84.50+£3.50 p&p
TYPE 9051 15MHz.-200MHz. 4 watts . . £84.50+£3.50p&p
TYPE 9171 15MHz.-200MHz. 10watts . ................................... £140.00+£8.00p&p
TYPE 9172 As above with integral power supply unit

TYPE 9046
0 watts RF output. Without

£200.00+£15.00 p&p
£180.00+£8.00p&p

......................................................................... £240.00+£15.00p&p

TYPE9152 TYPE 9159

TELEVISION LINEAR POWER AMPLIFIERS. Tuned to your specified channelsin bands IVor V.
(or 400-900MHz).

TYPE 9061 150mV. input, 10mW. output .
TYPE 9152 10mW. input, 500mW. output .
TYPE 9159 500mW. input, 5 watts output

. £1404£5 p&p
B .. ! . £180+£5 p&p
N =N P f:210+£‘5 p&p

TYPE9157

TMOS RF LINEAR POWER AMPLIFIERS. Tuned to.your specified frequency in the range 10-
250 MHz.

TYPE 9105 10 mW. input, 3 watts output
TYPE 91553 watts input, 30wansoulpul
TYPE 9156 As above with integral mains power supply um .
TYPE 9106 100mW. input, 10wattsoutput . L T
TYPE 9158 10 wattsinput, 80 watts output 3 .. £320.00+£10p&p
TYPE 9157 As above with integral mains power supply unit .............. £400.00+£15p&p

£160.00 +£10.00 p&p
..£240.00+£10.00 p&p

TWO STAGE GASFET
STRIPLINE PREAMPLIFIERS
Tuned to your specified
channels in bands IV or V

TYPE 9002 Two stage Gasfet preamplifier. N.F. 0.7dB. Gain25dB. High Qfilter .. £85+£2p&p
TYPE 9004 UHF two stage Gasfet preamplifier. N.F. 0.6dB. Gain 25dB. Aligned to your specified
frequency in the range 250-500MHz. High Q

fler . £85+£2p&p
TYPE 9012 Gasfet preamplifier mains power supply uni . .£24.50+£3p&p
TYPE 9010 Masthead weatherproofunit. ... ............ ... . ... .. .. £9.50+£2p&p

TYPE
9035
GASFET RF PREAMPLIFIERS. Aligned to your specified frequency in the range 30-250MHz.
Masthead or local use.

TYPE 9006 N.F. 0.6dB. Gain 10-40dB. variable ..................
TYPE 9006FM As above. Band I188-108MHz .
TYPE 9035 Mains power supply unitfor above types

92006

..£65.00+£2p&p
.£65.00+£2p&p
£24.50+£3p&p

TYPE
5 8034

TYPE 8034 PHASE LOCKED SIGNAL SOURCE using low frequency reference crystal. Specify
outputin the range 1-600MHz. Output 10mW.+10dBm. .. ..... £84.504+£2 p&p
TYPE 9190 80 WATT COLOUR TELEVISION TRANSMITTER. 40-250 MHz. American, British
orContinentalsystem . ... £1500.00
TYPE 9191 10 WATT COLOUR TELEVISION TRANSM'TTLR UHF bands IV or V. American,

Britishor Continentaisystem .. ................... £1500.00
TYPE 9086 FM TRANSMITTER 88-108MHz. 50 watts RF output. 24V + supply. Complete mod-
UIAFSYSIBIM .o e £480+£30 p&p

TYPE 9087 As above with integral mains power supply unit ... ... . £540+£40 p&p

RESEARCH COMMUNICATIONS LTD.

UNIT 3, DANE JOHN WORKS, GORDON ROAD, CANTERBURY, KENT CT1 3PP AN ot
TELEPHONE: CANTERBURY (0227) 456489

for low-cost training in

9
real-life robotics

The advanced design of the Neptune 2 makes it the lowest cost real-life
Industrial robot.

Itis electro-hydrauiically powered. using a revolutionary water based
system {no messy hydrauiic oitl

It performs 7 servo-controlied axis rnovemen(s {6 on Neptune 1] - more
than any other robot under £10,00

fts program length is limited oriy by the memory of your computer.
Think what that can do for your BASIC programming skills!

And It's Britlsh designed, British made.

Other features mclude
Kproal. frictioniess rolling draphragm seals
Buffered and latched versatile interface for 8BC VIC 20 and Spectrum computers
12 bt control system (8 on Nepiune |
Special crcuntry for niual compenisaton
Rack and pinion cylinder couplings for wide angular movements
Automatc triple speed controt on Neptune 2 for accurate “hommng in
Easy access for servicing and viewing of working parts.
Powerful — iifts 25 kg with ease
Hand held simulator far processing frequires ADC option).

Neptune robots are sold in kit form az follows

Neptune | F000t kit (InC. power supply| £1250.00 ADC option [companents fit to main control board) £95.00
Neptune | control etectronics (ready buit) £295.00 Hydraulic power pack {ready assemoied] £435.00
Neptune | smulator £45.00 Gripper sensor £37.50

Optiona extra three fingered gripper £€75.00
Neptune 2 robot kit {inc power supply] £1725.00 BBC connector lead £12.50
Neptune 2 control electronics (ready built] £475.00 Commodore VIC 20 connector lead and plug-nboard  £14.50
Neptune 2 simutator £52.00 Sinclair ZX Spectrum connector lead £15.00

All prices exctustve of VAT and vaiid untii the end of March 1985

Mentor Is all-Briush in design and manufacture
and comes In kit form at an astonishingly low
price:

desk-top robot Mentor robot kit (inc. power supply]  £345.00

Mentor Control electronics

This compact, electncally powered Faning [ready bur) £135.00
obOX has & axes of movement. simultaneousty Mentor Smutator [requires

servo-controlled It grves smooth operation, ADC option] £42.00
and 1ts rugged construction makes it deal for

use m educational establishments. Other ’;?(E,"gf'c‘:"bg‘r"dﬂ'm"“ fitto control —
features inciude iong-iife bronze and nylon © -
bearings. integral control €lectronics and BBC connector lead £12.50
Power supply, speciai circuitry for inertial Commodore VIC 20 connector lead
campensation, optional on-board ACC, and and plug-in board £14.50
hand-heid simulator as the t2aching pendant. Sinclar ZX Spectrum connector lead £15.00¢

Like Neptune, Mentor's program length is
nmited only by your computer’s memary
Programming s in BASIC

All prices exciushi of VAT and vaiid untll the
ena of March 1985

CYBERNETIC APPLICATIONS LIMITED

PORTWAY TRADING ESTATE, ANDOVER, HANTS SP10 3PR

Rybll‘ll c
pplications  TEL:(0264) 50093 Telex: 477019

E.M.S. POWER
SYSTEMS

" 4

B

golvg all your Power Problems by contacting
.M.S.

E.M.S. specialise in systems to eliminate your
power problems.

Products range from 35VA switched square wave

Power Packs to 1KVA fully uninterruptibie sine
wave systems.

E.M.S. also manufacture chargers which range up
to 60 amps.

For further details please contact:

E.M.S. Manufacturing Limited
Chairborough Road
High Wycombe
Bucks
Tel: (0494) 448484
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Marconi 84

The recent ‘Marconi 84’
exhibition/symposium at the
Penta Hotel, Heathrow made an
effort to show that the Marconi
group of companies retains a
large foot in the civil
telecommunications market, but
the clear impression was of
Defence in the driving seat. For
example while a new Marconi
civilian maritime satellite
terminal “Oceanway” sells at
“under £20,000”, Marconi
Defence Systems announced
receipt of “the largest order
ever placed with a European
company for satellite terminals”
— a £40-million order for 19 of
the latest “Scot” terminals for
frigates of the Royal Navy.
These digital, all-weather
systems are far more complex
than those for Marisat. The
cost-differential of some 100
times is an indication of the
attractiveness of Defence
contracts.

Marconi 84, however,
provided a good example of the
continued need for rapid
improvisation with the story of
the company’s 15-day
development of the “Blue Eric”
Sea Harrier radar jammer at the
time of the 1982 Falklands
campaign. The full story is told
in “Harrier and Sea Harrier at
War” by Alfred Price.

In the technical
presentations, Marconi
engineers placed emphasis on
future needs for v.1.s.1. design
skills, system understanding,
software engineering,
ergonomics, improved reliability
and better man-machine
interface under adverse
environmental conditions,
spectrum enhancement by more
use of millimetric and optical
frequencies, intelligent
knowledge based systems,
Bragg-cell spectrum analysers,
reduced vulnerability to e.m.p.
and r.f.i. and the need for
improved batteries. But the
emphasis throughout seemed to
be on “management of
complexity” and the handling of
more and more information,
made possible by “enabling
technology”. I felt so out-of-
step when I raised the question
of “disabling technology” that I
refrained from expressing my
feeling that the military mind
should be thinking far more on
how to reduce dependence on
continuous communications
links from command posts

which could be destroyed by a
single accurately-directed
missile. There 1s still a lot to be
said, if only in a whisper, for
“kiss”.

Military
paramount

The British radio
communications industry has
become increasingly locked into
the Defence scene, despite
occasional attempts to break out
of what could prove a restrictive
if profitable yoke. The hard-
fought Whitehall battle to
establish communications as a
“force multiplier” rather than
concentrate on weapons
systems appears to have been
won. A major role has been
assigned to complex battlefield
systems for C3I (command,
control, communications and
intelligence) though some still
warn of the dangers of
abandoning “kiss” (keep it
simple, stupid).

Satellite systems, for
example, can provide superb
24-hour coverage, free of
distance or major propagation
problems. Yet nobody can be
sure that in a major war they
would not become a casualty to
jamming and/or anti-satellite
weaponry. So you still need h.f.
and v.h.f. terrestnal systems.

Here again, v.h.f. is excellent
for C3I in Europe bu far less
effective in steamy jungles,
while h.f. propagation is
unreliable in the Artic.

Frequency hopping and
unconditionally secure digital
encryption for telephony and
data are available to all major
powers and seem capable of
rendering much of the equally
elaborate SIGINT surveillance
systems of limited value.
Electronic counter measures
produce counter-counter
measures and so ad infinitum.

The problem for Defence
planners is age-old: one can
never assume that a future
conflict will follow any of the
foreseen patterns — if military
history teaches us anything it is
that history seldom repeats
itself. It does teach us that
reliability, flexibility and
improvisation, with minimal
central control, are more
important that planning to move
enormous number of digits in
star networks.
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Electromagnetic
compatibility

More and more designers are
recognizing the immense
importance of minimising the
vulnerability of their equipment
to r.f.1., lightning or nuclear
e.m.p. or just plain cross-talk.
A process that should also
involve consideration of how
similarly to minimise the
generation or radiation of
unwanted r.f. The rushing about
of high-speed digital pulses, the
use of plastic rather than metal
enclosures, the vulnerability of
c.m.o.s. devices to r.f., all
combine to make it necessary to
take e.m.c. into account right
from the initial stages of design
rather than hoping that
problems can be all cleaned up
later with a few filters, a little
conductive paint and adhesive
copper tape — useful though
these may be.

The high-technology of
e.m.c. gets another airing at
Zurich on March 5-7, 1985 at
the 6th Symposium & Technical
Exhibition on “Electromagnetic
compatibility”, though I notice
that of some 120 papers listed
in the provisional programme
only six are from the U.K.,
none of them from British
industry. There is still a wide
gap between e.m.c. reserach
and the shopfloor.

It is no secret that the
prospects for switched-star
cable-television networks have
not been improved by the
greater-than-expected difficulty
of producing video switches free
of cross-talk.

Swinton and
Baird

The recent unveiling of a
memorial inscription at 9 Albyn
Place, Edinburgh, birthplace in
1863 of Alan Archibald
Campbell Swinton, by Lord
Thomson of Monifieth, IBA
Chairman and Vice President of
the Royal Television Society,
was a welcome if belated tribute
to the first man to propose an
all-electronic system of
television. Although he never
succeeded in putting together a
working model — and died
without ever seeing high-
definition television — he
undoubtedly inspired the efforts
of the Marconi-EMI research

team. There is evidence that
V.K. Zworykin, who developed
the iconoscope picture tube in
the USA, was aware of and used
some of Campbell Swinton’s
1deas.

Campbell Swinton was one of
the earliest and most persistent
critics of Baird’s 30-line
mechanical system which he
regarded as totally inadequate
for reception by the general
public and of the frenzied efforts
of the Baird Company to
suggest otherwise. His views
were so strong on this that the
editor of The Times removed
from one of his letters his more
outspoken comments for fear of
a libel action. This is not to
disparage the undoubted break-
through made by Baird in 1926.

In the November 1984
“Feedback” Douglas Pitt,
chairman of the Narrow
Bandwidth TV Association,
took strong exception to my
suggestion (June 1984) that one
reason why Baird’s 30-line
12.5-frame system, as
reluctantly transmitted by the
BBC, was blatantly futile from
the outset, was the lack of
effective synchronization. This
was not intended as a reflection
on Baird’s ingenuity or his
established role as the first
person to demonstrate however
crudely and with whatever
degree of subsequent press
manipulation, images of a living
person. Nor have I been any
part of a conspiracy by Wireless
World! Its columns have
reflected both sides of the
argument, 1If sometimes
showing scepticism on some of
the ‘over-the-top’ claims made
on behalf of Baird’s early work.

There can be little doubt that
Baird tried a variety of systems
to achieve some sort of
synchronisation, ranging from
the the effective, but hardly
“television”, technique of a
common rotor shaft to the use
of synchronous motors fed over
a pair of wires. Synchronism
using the 50Hz a.c. mains was
of limited value in the 1920s, in
advance of the National Grid.
For some of early
demonstrations, when at last
these included a radio link,
there seems little doubt that
sync. was a matter of manual
adjustment of the receiving
motor with little or no hope of
holding pictures steady over any
length of time.

The ‘cogged wheel’ system,
about which Doug Pit waxes so
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enthusiastic, was at best
incapable of providing truly
automatic synchronisation, but
rather semi-automatic
isosynchronism (requiring
manual ‘framing’ by rotating the
motor physically). With no
distinctive pulses it was prone
to produce double images. At
its best the pictures floated up
and down to some degree, as it
was in effect a flywheel system
based on the frame rate of 750
r.p.m. and not, as implied,
strictly compared to later line-
frequency flywheel systems.

To work effectively the black-
edge signals needed
amplification separately from
the vision signals, yet the
“Televisor” was sold, if only in
small numbers, as suitable for
use with a standard radio
receiver. A more realistic design
was the later Baird-Bush
mirror-drum receiver, though
this was not marketed until
after the BBC had sought to
cancel their agreement to
provide the experimental 30-
line service.

There is plenty of evidence to
show that this was futile from
the start, at least as a television
service for the public. It was,
admittedly, of interest to
hobbyists and experimenters.
Nor should one disparage
mechanical television as such.
But had large numbers of 30-
line Televisors been sold it
would have been virtually
impossible for the BBC to have
launched an effective high-
definition service in 1936.

One can admire Baird’s
innovative work, particularly his
wartime work on high-definition
colour and his development of
the Telechrome display tube,
without condoning the way in
which in the late 1920s the
Baird company bamboozled
politicians, the press, the
Patent Office, investors and the
public into believing that he
alone held the key to television.

Investors heavily subscribed
to the Baird companies. The
concept of Baird (after 1928) as
a lone pioneer fighting big and
powerful organizations is just
one of many myths.

By strange coincidence the
current Newsletter of the
N.B.T.A. of which Doug Pitt is
editor contains an article “Baird
or Jenkins” which disputes that
Baird was the first to
demonstrate “true television”,
favouring the claims of C.F.
Jenkins!
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Amateur
Radio

Using up v.h.f.

The introduction by Marconi
Communications Systems of a
new family (7500 series) of
Band 3 v.h.f. transmitters, all-
solid-state up to 2kW rating and
thereafter incorporating Philips
cavity-tetrodes, brought home
once again the lonely path of the
UK in finally forcing all
broadcasters out of v.h.f. by
January 6, 1985, instead of
retaining at least some
frequencies for a re-engineered
625-line service as originally
intended.

One or two encrypted
subscription channels on v.h.f.
would have avoided the financial
questions that still hang over
the UK 12GHz direct
broadcasting from satellite
project. Mobile radio will gain
much-needed spectrum space
but even those who lobbied on
its behalf never expected to
inherit all of Band 1 and 3, and
indeed will probably never be
given so much extra spectrum.
Was it all part of the great
Information Technology
euphoria that has dominated
official thinking in the 1980s?
D.T.I. justify early allotment of
Band 3 to mobile radio on the
prediction of almost 2-million
mobile users by the end of the
century. But what happened to
the “millions” who wanted ¢.b.?

The feasibility of using
envelope demodulation of s.s.b.
for mobile and other
communications is argued by
M.A.M.A. Zeid of Bell
Northern Research and Canada
and G.B. Lockhart of Leeds
University in Electronics Letters
(October 28, 1984). They
believe that the problems of
coherent detection, with its
need for precise tuning, could
be overcome by partial
correction of the distortion
produced by envelope
demodulation based on a
development of proposals made
by H. Voelcker in 1966, but
requiring only a narrow-band
rather than a wideband Hilbert
transformer. For mobile
systems with pilot carrier this
could permit 5kHz channelling.

Lost memory

Attention has been drawn
recently to the problems that
may arise with some current
amateur transceivers having
factory-programmed r.a.m.
devices to control basic
functions, rather than just for
users to store frequently-used
channels, etc. Such equipment
usually have a soldered-in
lithium battery to form a non-
volatile memory. If for any
reason the battery or its
connections fail, or it reaches
the end of its useful life, the
entire equipment, or the board
involved, has to be returned to
the makers for re-programming
and replacement of the battery.

This sounds fine in theory,
and is common practice with
some modern professional
equipment. But for some
amateurs it is sounding a
warning of future problems.
What guarantee can there be
that the manufacturer or
distributor will still be around or
serving the amateur radio
market in say 7 years or so, the
normal operational life of a
lithium battery in such an
application? Or that they will be
prepared to service a model that
may have been bought
secondhand or from someone
other than the manufacturer’s
authorised dealers? Or that the
same size and type of battery
will still be available, in view of
the still developing lithium
battery technology?

Radio amateurs expect
considerably more than seven
years operational life from a
top-of-the-line transceiver;
some have clocked up more
than 40 years use of vintage h.f.
valve communications
receivers. It may be advisable
to think a long way ahead when
“investing” in models which, no
matter how well they perform,
could prove to have a form a
built-in obsolescence.

Sir Martin Ryle,
G3CY

With the death of the former
Astronomer Royal, Professor
Sir Martin Ryle, G3CY, British
amateur radio has lost one of its
most distinguished licence
holders. Martin Ryle was
licensed in 1937 while still at
university and was active on
h.f. bands, using Morse, in the

period before the outbreak of
war. [ have a QSL card from
him for a 1939 7MHz contact to
prove it! Although, in the post-
war period he does not appear
to have been particularly active
as a radio amateur, he retained
his licence and callsign and his
interest. With a gift for
improvisation, his early
radioastronomy work at
Cambridge in the 1940s
depended largely on British and
German radar equipment that
he managed to scrounge. His
wartime work on airborne radar
at T.R.E. disillusioned him of
any wish to continue working in
the military field. In the 1971
Mullard publication “Search and
Research” edited by John P.
Wilson, GW3BGP, he wrote:
“By the end of the war we were
all very tired... I was very tense
and if [ barely knew what |
wanted to do, I certainly knew
what I didn’t want to do. I did
not wish to remain in the Civil
Service and I wanted nothing
more to do with military
equipment. I was not one of
those who would be content to
go on designing bigger and
better radars in preparation for
the next war.” In recent years
he was an outspoken critic of
the use of nuclear energy for
either military or civil purposes.
His fundamental contributions
to the science of
radioastronomy, of which he
was one of the great pioneers,
included the use of aperture
synthesis interferometers and
the classic mapping of the sky
for radio sources in the
Cambridge surveys. As a
lecturer he had the ability to
infect his listeners with a little
of his own enthusiam for radio-
astronomy, delivering to the
R.S.G.B. one of the first public
lectures on the subject when in
1948 he spoke on the subject of
“Signals from the Sun”.

In brief

The DTI has issued the
additional 60 permits for
restricted operation inthe
50MHz band although there is
still no information on when and
whether this band will be open
to other stations, including
Class B, after the final 405-line
v.h.f. stations close down by
January 6, 1985... Class A
licences with the GO prefix
began to be issued during
November 1984. PAT HAWKER.
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The ‘‘Eleven-Q’’ puts you in control

The “Eleven-Q” is a high performance microcomputer
with features optimised for control applications.
Whether your requirement is to control machines,
processes or to log data, the “Eleven-Q’ will provide
the short design cycle, low unit cost and flexibility you
need. .

The “Eleven-Q” is based on the powerful R6511Q (6502 \'g &
compatible) microcomputer, which means that a '‘single
chip” solution is only a small step away, making
dramatic cost savings possible.

Features include:

* Extensive I/O..................... 44 user available lines
* Communications..............cc..ccooeoiin.. VIA RS232 port
* Built-in clear bright display
* Battery Backed CMOS RAM................... 4K Bytes
* User available ROM space............. up k'(o 8K Bytes R.C.S. MICROSYSTEMS LIMITED,
*  De-bug monitor with auto-start for turnkey systems
* Fast I/O Operation EIIE &P;%SD%??O AD
: F‘lgxible interrupt system HAMPT ON HILL :

FORTH high level 1 ti ilabl )

high level language option available MIDDLESEX.

A number of low cost personal computers, including  Tw12 1BL

Rockwell's AIM 65, Acorn’s BBC microcomputer,

Apple and Commodore 64, are suitable as Tel No. 01-979-2204
development systems for the “Eleven-Q’’. Telex: 8951470 RCS MIC

CIRCLE 73 FOR FURTHER DETAILS.

QUALITY MULTIMETERS FROM ARMON
ANALOGUE DIGITAL
HM-102BZ HC-6010 5% Accuracy. Standard Model
10ADC Range, 20K(/VDC, Buzzer, Battery Test £33.50
SCal8 . .....£13.00 HC—5010T 25% Accuracy. TR Test Facility
19 measuring ranges £39.50 .
HM-102R All models have fult functions and ranges and

= Low end voltage & current ranges. Jack for feature:
"] Audioo/pVoltages...... ... £11.00
20 measuring ranges. 32 digit 0.5 LED display
- HM-1013 Low battery indication
" § Rugged, Pocket sized meter, for general Auto zero & Auto polarity
purposeuse..... ... ... £7.80 ABS Plastic Casing & Tiit Stand
16 measuring ranges DC AC 10amp Range
Battery, Test Leads and Manual included with Overload Protection on ali ranges
each modei. Battery, Spare Fuse, Test Leads and Manual

ez FULL DETAILS ON APPLICATION FROM:- HC 7030

ARMON ELECTRONICS LTD 0.1% accuracy
DEPARTMENT A HERON HOUSE, 109 WEMBLEY HILL ROAD, WEMBLEY, MIDDLESEX HA® 8AQ £39.50

PLEASE ADD 15% to your order for VAT. P&P Free of charge. Payment by cheque with order
Ofter applicable to mainiand UK only an v
Trade snquiries invited Pleass aliow 28 days for delivery v

CIRCLE 68 FOR FURTHER DETAILS.

RE235,  printer port, 10T Koy Kio. - Full vides SATELLITE TV RECEIVING EQUIPMENT

enhancements. .................. ONLY £149+£15P&P (S/H) .

Burroughs MT686/7/TD710: Intelligent Green 127 VDU with
3micros and 64K store. RS232. Programmable. ..Only £199
new or £149 S/H + £15 P&P

OpenChassis Video Monitors fromabove VDUs .

1.9M, 2.5M and 5M Dishes.
Receivers, Downconverters,
Low Noise Amplifiers, Feed

................................................ £40 +£77 p&p ]

Multirail Switching PSUs from above 5v4A12v+24\g.+. ______ o Horns available.
.................................................... £25+£1.50 ;

We have afew casesforabove withmonitor+psufor... ... .. ) Complete systems installed
.................................................. £70+£7p&p anywhere in the world. A full

report on reception
feasibilities at any location is

Centronics 306 Line printers: Professional fast (120 cps),
superb guality 80 column printer. Paralleli/f..... ONLY £99+
&P

£15.00 > ¢
Northstar Advantage CPM System - 64K with twin discs — graphics availabie — price £25.00.
package —veryimpressive machine—ASNEW................ ... £850.00 Please state Longitude and
Diablo 630 Daisywheel printer. OEMi/f................. NEW£539+ £15P&P Latitude
Calcomp 565 Drum Plotter, 10thousteps. ............. ONLY £450+£10P&P ude.

BECKENHAM PEPHEM'-S LT For further details contact

Callers welcome SAE for LIST
34 Rode e nley and enquiries HARRISON ELECTRONICS
Kent BR1 3JL 22 MILTON ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 7JX Tel: (0702) 332338
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LIKE THE 3132 DUAL TRACE 'SCOPE

SOME IDEAS NEVER SELL...

buf our new innovations do!

Crotech ’scopes are chosen for use throughout the electronics
industry and in education for their reliability and ease of use.

. and they're affordable too!!

The innovations. . .

For free details call:

LCrotech instruments Limited

2 Stephenson Road, St. Ives, Huntingdon, Cambs. PE17 4WJ

Component Comparator
Triple Output DC Source

plus. . .

20MHz Bandwidth

2mV/div Sensitivity

40ns/div Timebase

TV Frame and Line Trigger

Add and Subtract

X — Y mode

... and very affordable at £297.00*

*{exc. VAT)

% ¥

% A e A W A

Telephone: (0480) 301818
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COMPUTER PRODUCTS OFFER

We offer the following items whilst stocks last:—

MITSUBISHI M4853 5.25 half-height disc drive chassis 1Mb
80 track DS DD £125.00

74LS series TTL intergrated circuits, including;
LS00 £0.25 LS04 £0.25 LS74
L5138 £0.55 LS244 £0.80 LS245 £0.99

Z80A CPU  £2.50 68B09 £7.95 68B54 £6.95
6522 VIA £3.80 6551A £4.50 D4164 150nS£3.75

SCOTCHFLEX ribbon Connectors

IDC 34 way female £1.50
50 way female £2.05

90'latched male header
20 way £.1.15 34 way £1.50 50way £2.15

ROBINSON & NUGENT IC Sockets

8pin £0.04 14pin £0.08

28pin £0.15 40pin £0.23

Plus 2" speakers, reed-relays, capacitors, etc,

LIMITED OFFER

Now out of production, we have a few only TIGER
Microcomputers:—

CP/M, 64k RAM, 96k video RAM, Z80 + 6809 +7220
microprocessors, internal modem, 2 off 1Mb 5.25 drives, 14"
high-res colour monitor. RRP was £§000+, but as we are able to
offer only a limited service facility, we offer at £850.00

£0.30

male £2.25
male £3.50

16pin £0.09

All prices are ex-VAT.

Please telephone 0223-893073 for stock,
or write to
PO Box 6, Balsham, Cambridge, CB1 6EX
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ELECTRONIC LOCK KIT

HOME CONTROL

BT STYLE PHONE

CENTRE CONNECTORS

This kit enables you to control up to 16
different apphances by means of coded
pulses in the mains wiring which may be
decoded by special receivers anywhere in
the house. The transmitter may be con

Line Jack Units-
Master Unit (first
line unit) has bell

o
-k
nﬂ
ogen|
LL

capacitor and
trolled manually or by the computer inter surge arrester
face enabling your favourite micro to Flush or surface mounting. Screw con

make your coffee in the morning. switch
lights anywhere in the house, or your
electric blanket in your bedroom. Just
think of the possibilities — and no wiring!
This kit comprises a transmitter with pre
drilled box and two receivers

nectors

Master {ftush)
Master (surface)
Master (mini surface}
Secondary (flush)
Secondary (surface)

(960 110) £3.00
{960 112) £3.00
(960 113) £3.00
(960 114) £2.65
(960 116) £2.65

nglzlinal Receivers £42.00 Secondary (minisurf) (960 117) £3.00
XK111 £10.00 Duat outlet adaptor (960 118) £4.20

4-way line cord
minals
4-way line cord

with plug to spade ter
(960 120) £2.00
{960 130} £0.20 per m

MICROPROCESSOR
TIMER KIT
Designed to con-

trol 4 outputs
independently

With hundreds of uses indoors, garages.
car anti-theft devices, electronic equip
ment, etc. Only the correct easily switching on and
changed four-digit code will open it! Re- off at preset times
qures a 5-15vV DC supply. Output over a
750mA. Fits into standard electrical wall cycle. LED dis

box play of time and day. easily programmed
Complete kit (except front panel) via 20-way keyboard. Ideal for central
XK101 £11.50 heating control  (including  different

Electric Lock Mechanism for use with
existing door locks and the above kit.
(Requires relay.) 12V AC/DC coil.

switching times for weekends). Battery
back-up circuit. Includes box.
18 time settings

{701 150} £14.95
i e e v e ez (O T 60 00K £39.00
TOP QUALITY .- TOPSERVICE |, = "o
BOTTOM PRICES! L R oIS 000
$ot FREE CATALOGUE send 8 - 6 SAE sotains tull st of stock includes . connectors and
Lange all at very competitive prices Cash with except account ff ONE relay. Wil accept up to 4
ust: T Acc r Bar 1 one order Cony f
;‘;If‘|5«., ve:sT :o a:Ula;c:eds'!(l)epehse;ul::::l; icome Acdff relays. 3A/240V c/o contacts £3.90
&p Eur £6 00 T retur .
Ghrect 15 avalabiny. Sha gpen San. som e Fot 10mrs s 707 116 Additional Relays £1.65
Eal, ALL PRICES EXCLUDE VAT
Ics CLOCK gy & N[E):ST‘I:‘E‘
TDWER CIRCULAR RD
1 1L 1 3d805:;;'_'; :gjd UXBRIDGE ROAD
ondon - ==
ORDERS ENQUIRIES HANWEL
01-567 8910 01:5799794 T
01-579 2842 TECHNICAL AFTER 3pm \ A
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THE NEW
MPF1PLUS..

OARD COMPUTER

The MPF1 PLUS Teaching you in a step-by-
incorporates the Z80 — the most  step method the MPF1 PLUS
widely used 8-bit microprocessor helps the user fully understand
in the world, to form a Single the Software and Hardware of a

Board Computer (SBC). microprocessor easily and
Packed in a plastic bookcase  conveniently —as opposed to
together with three micro-computers that aim to
comprehensive manuals and teach high-level languages
power supply (to BS3651 instead of microprocessor

Standard), the MPF1 PLUS is a
micropracessor learning tool for

systems fundamentals.
Notonly is the MPF1 PLUS

every application. a teaching tool but with the
i available accessories it can
FL I G HT also be used as a low-cost
development tool or simply for
Electronics Ltd. OEM:s.

Quayside Rd, Southampton, Hants SO2 4AD. Telex 477793. Tel. (0703) 34003/27721.

Micro-Professor is a trade mark of Muttitech industrial Corparation. 280 is a trade mark of 2rog fnc.

CIRCLE 88 FOR FURTHER DETAILS.
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THE MPF1PLUS

Just look at the specification:-
lechnical Specification

CPU: Z80A - 158 instructions
Software:

® 780/8080/8085 machine code

® 780 Assembler, line and 2 pass.

® 8K BASIC interpreter (Extra)

® 8K FORTH (Extra)

ROM: 8K Monitor (full listing and
comments

RAM: 4K CMOS (2 x6116)
Input/Ouput: 48 system 1/0 lines
Speaker: 2.25" coned linear

Display: 20 character 14 segment green
phosphorescent

Expansion:

® Socket for 8K ROM

® Cassette interface

® Connectors 40 way, complete CPU bus
Keyboard: 49 key. Full “QWERTY” real
movement good tactile feedback
Batteries: 4 x U11 for memory back-up
(batteries not included)

Serial Interface: 165 baud for read/write
via audio cassette

Manuals

1. User's Manual. 8 chapters.
1. Over view and Installation.
2. Specification (hardware and
software). 3. Description of
Operation. 4. Operating the MPF-1
Plus. 5. 44 Useful Sub-Routines.
6. The Text Editor.
7.Assembler and Disassembler.
8. System Hardware Configuration.
2. Experiment Manual. 16 experiments.
3. Monitor Program Source Listing with
full commenting.
4. Also available the MPF-1 Plus Student
Work Book (self-learning text).

Accessories

® PRT-MPF-1P: 20 character printer.
Ready to plug in. Memory dump.

@ EPB-MPF-1P: Copy/list/verify
1K/2K/4K/8K ROMS. Ready to plug in.

@ SSB-MPF-1P: Speech Synthesizer.
Inc. 20 words and clock program.
1200 words available.

® SGB-MPF-1P: Sound Synthesizer
Board.

® /O — MPF-1P: input/output board

& VIDEO BOARD

Send for the latest catalogue Now!

See the latest systems and accessories;
Single Board Computers with Z80, 6502
and the latest 8088-16 bit microprocessor.

Name
Address

Signature
Date




AMPLIFIERS

WHY ILP? Years of experience in audio, unique
designs, world wide sales and outlets, reliable
delivery and friendly service........

BIPOLAR MODULES
Ideal for Hi Fi, Full load line protection integral Heatsink, slew rate 15v/us

Distortion less than 0.01%
Type i Output Load Price
Power Impedance

PREAMPLIFIER MODULES

MOSFET MODULES

Ideal for Disco’s, public address and applications with complex loads {line
transformers etc.). Integral Heatsink slew rate 20v/ps distortion less than 0.01%

Type Output Load Price
Power  Impedance
Watts(ms) Q

Type Output Load Price

All modules are supplied with in line connectors but require potentiometers,
switches etc. If used with our power amps they are powered from the
appropriate Power Supply.
Type Application
Mono Pre Amp

.... Stereo Pre-Amp.. . .
HY73.... Guitar Pre-Amp .. .. Two Guitars plus Microphone . £15.95
HY78.... Stereo Pre-Amp As HYB6 less tone controls £14.45
MOUNTING BOARDS: For ease of construction we recommend the B6 for
HY6 £0.95 B66 for HY66-78 £1.45.

Functions

Full HiFi facilities
.. FullHiFi facilites

For Use With Price

... Tor2HY30

. £1195  PSU542....
.... 1 or 2HY60, 1 HY6060, 1 HY124£13.95
.1THY128 .. £15,

PSUSE2. ...

PSUTI2. ...

PSU722....

PSU732...,
PSU742....1 HY368
PSU752....2M0S248,1

All the Sbﬁve are for

FOR FREE DATA PACK PLEASE WRITE TO OUR SALES DEPT.

Post to: ILP Electronics Ltd., Dept. 6
Graham Bell House, Roper Close
Canterbury, Kent. CT2 7EP
Tel:(0227)454778 Telex: 965780

CIRCLE 46 FOR FURTHER DETAILS.

R.WITHERS

COMMUNICATIONS

If you have notheard of (R. Withers Communications) we are main dis-
tributors or agents for the following, Yaesu, Ilcom, Kenwood, M.Mo-
dules, Jaybeam, Toevna, Revco Antennas. Cleartone, Mutek, Drae,
F.D.K. Tonna, Welz, Zycomm, Neve Radiotelephones.

We are also stockist (British Telecom Approved) of a wide range of
cordless telephones and telephone systems. We are also agents for
hundreds of other radio communications equipment known the world
over, we also manufacture our own range of VHF—UHF beam anten-
nas which are also used by leading broadcast companies for wireless
mic applications. We supply a large range of power transistors &
modules to the trade. These we import ourselves directly from Japan.
Listed below are just some of the many services we offer.

* Supply & repair of all amateur & business radio equipment

* Complete check of your transiever on a spectrum analyser (with
comprehensive report) for the all in price of £12.50 subject to an appointment
being made

* Supply & complete installations of business radio systems including
competitive maintainance contracts, local authorities included

* Supply of 10 metre converted radios LCL, DNT, ICOM

* Only supplier of modified Revco RS 2000 50-520 MHz continuous
coverage scanning receiver modified by (R. Withers Comms)

* Probably the largest seller of second hand radio equipment in the country
because of our commission sale agreement (3 month warranty) plus
equipment facility

* The tastest growing retail & wholesale company in the British Isles. Send for
details of any of the equipment or services we offer whether you are in the
profession of just an interested party an s.a.e. will speed up your enquiry

* For all your communication needs give R.W.C. a try we promise you will not
be disappotnted.

*» The largest selection of radio allied services offered under one roof, with
no expense spared on test equipment and qualified staff..

584 Hagley Road West, Oldbury, Warley

B68 0BS {Quinton, Birmingham)

Tel: 021-421 8201/2 (24 hr answerphone)
Overseas customers welcome. We speak German & Japanese.
Import/Export no problem. Please telephone during working hours|

Or TELEX 334303 TXAGWM-G

& MITSUBISHI
GaAs FETs

FROM STOCK

MGF-1400
MGF-1402
MGF-1412

Middlesex HA4 9UR
Tel: 01-868 1188 Tlx: 8812727

Aspen Electronics Limited

UK representative for Mitsubishi Electric

2/3 Kildare Close, Eastcote, Ruislip

CIRCLE 28 FOR FURTHER DETAILS.

Fullrange of PC. compatlble boards available.
Create yourown PCB ARTWORK
RAM, colour/graphics adapter, Epson printer and Microsoft Mouse (optional).
ONLY £995.00
6801 Micro Control Systems

Build Your OwnPC
{BM/XT compatible mother board (blank)............ . —— ... £99.95
B & T with 128K Bytes of RAM. . L - ..£599.00
5-1/4 DSDD 40 trk drives only accoad Teaooas .......£109.95
XT compatible unitsfrom. .. ... ... £1499.00

smARTWORK lets you create and revise PCB artwork on your |IBM. Requires 192K

Analogue and power control |/0in a single board computer. 6801 Micro Control Sys-
tem designed for distributed control or standalone use: 6801 or 68701 MPU with 2K
ROM, 128 RAM, timer, 8 12-bit analogue |/Ps, 8-bitanatogue O/P,8 AC or DC inputs or
outputs. Typical Systems from £250.00

*FREE delivery within UK ° Allprices fullyinclusive®
Dealer enquiries welcome.
ONGUIN SOFTWARE
14 GOODWOOD CLOSE, MORDEN, SURREY, SM4 5AW
No callers please. Phone 0524 381423
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AUDIO SYMMETRY

Symmetry in audio
amplifier circuitry.

A description is given of two fully symmetrical
circuit blocks, for use in audio amplification
applications, where it is thought by some
designers in this field that this type of circuit
‘architecture’ may convey audible benefits.

As an electronic circuit designer,
I have been involved on the
fringes of the ‘hi-fi’ field for a
number of years, mainly because
of a personal interest in the poten-
tial for improvement in the repro-
duction of music in my own home
environment. but also because it
seems that an inevitable outcome
of publishing any original circui-
try for this purpose is a degree of
entanglement in external com-
mercial activity — if only in
answering queries from those
whose business is in this field.
This latter involvement gener-
ates perplexities which an elec-
tronics  engineer developing
designs to a normal engineering
specification would hope to be
spared. In particular, the ques-
tion of ‘sound quality’ differences
betweeen  different  design
approaches, which lead to an
apparently identical performance
specification, is inevitably raised.
There are three possibie
responses to this query. The first
of these 1s simply to deny that
there are any differences, sinceall
electrical measurements indicate

an identity in characteristics. The
second 1s to try to develop new
test methods, or increase the
sensitivity of existing tests to try
to uncover smazll differences
between otherwise identical
units. The third approach, and
the least elegant, is to try to dis-
cover whether, between appar-
ently identically specified umts,
there is any consistent user pref-
erence for the one or the other.

My own conclusions, which
have gradually formed over a
number of years, is that the
human ear — and that of domes-
tic pets, too!* is astonishingly
adept at observing small differ
ences i sound quality, even in
the presence of substantial
amounts of distortion and other
unwanted artefacts.

The question which cannot
easily be answered, in the abs-
ence of instrumental confirma-
tion, is which direction is ‘better’.
*I once shared my horme with a Siamese
cat, which had an apparent liking for Bach
organ music. It demonstrated a keen
awareness of changes which [ had made to

the electronic circuitry, and wouldn't settle
down if it disapproved.

The difference may be observed,
but it then becomes a matter of
opinion or taste whether it is pref-
erable or ‘more natural’, or even
more dramatic in its quality.

These, then, are the difficulties
inrelying on one’s own or on other
listeners’ ears for quality assess-
ments in audio circuitry. How-
ever, 1t is possible to form opin-
ions on the nature of circuit struc-
tures which lead to favourable
audience responses, and of these
the most readily defined is that of
symmetry in the circuit architec-
ture.

Of course, one must accept
that true symmetry, as between
n-p-n. and p-n-p devices, or
between those of n-channel or
p-channel construction, is not
really practicable, simply
because of mobility of electrons
and holes is so dissimilar. Never-
theless, at low frequencies, some
measure of mirror-image symme-
try is feasible, and this seems
sometimes to be preferred by lis-
teners when two otherwise simi-
lar circuit structures are com-
pared.
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by J.L. Linsley
Hood.

Fig. 1. Assymetrical (a) and
symmetrical (b) driver
systems.
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AUDIO SYMMETRY

Slew rate limiting

(a}

(b

Fig. 2. Response of
assymetrical (a) and
symmetrical (b) systems with
stray load capacitance when
driven by a fast square wave.

Fig. 3. Simplified circuit
layout of a moving-coil head

In contemplating this observa-
tion, it is tempting to rationalize
this preference as a consequence
of the sensitivity of the ear to any
slew-rate limiting effects, since it
can be argued that in a truly sym-
metrical structure the inevitable
stray load capacitances will be
driven in both polarity directions.
and will, in consequence, have
better slewing characteristics
than a single-ended driver sys-
tem.

Isurmise that it is for these rea-
sons that there has been a grow-
ing interest among audio design-
ers in fully symmetrical audio cir-
cuit configurations, in spite of the
relative inconvenience of this
type of circuit structure in com-
parison with the more conven-
tional amplifier device acting into
a high-impedance or constant-
current load. I have illustrated
this comparison, in simple form.
in Fig. 1(a) and (b), with the nor-
mal step-function response of
such circuits as shown in Fig. 2(a)
and (b).

A problem with the circuit of
Fig. 1(b) is that of maintaining a
constant mean cwrent through
the amplifying device, a problem
which does not arise when the
load, asin (a), isitself a constant-
current source, and some exter-
nal feedback network is employed
to stabilize the d.c. working
point, whereas some other circui-
try must be used for this purpose
with the layout of (b).

To explore the sound charac-
teristics of such symmetrical cir-

amplifier. cuit layouts, without the added
é q; 'VC(
it {1'%

¢——OEout

L

A

&-

“Vad
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problems associated with
changes in the structure of the
audio output stages, [ have exper-
imented with two small-signal
gain blocks of symmetrical form,
of which the first is employed as a
very-low-noise head amoplifier,
for use with low-output, moving-
coil, gramophone pick-up car-
tridges; the second is used as a
high-gain linear amplifier stage
— which could be looked at as a
fully symmetrical, discrete-com-
ponent substitute for an opera-
tional amplifier.

Moving-coil p.u. head amplifier.

The basic circuit layout of this is
as shown in Fig. 3. in which a
complementary pair of bipolar
junction transistors is driven by a
signal applied to both bases
simultaneously, and in which
overall negative feedback is
applied jointly to the emitter cir-
cuits.

The requirements to employ
complementary input devices
rules out the otherwise very
attractive possibility of using one
of the monolithic multiple parallel
transistor arrays such as the NS
LM394, which feature very low
input noise resistance values, but
are, at present, only available as
n-p-ndevices. Similarly, the need
for very low input-circuit imped-
ances, in the interests of low ther-
mal noise, argues against the use
of junction or mos field-effect
transistors.

I have, therefore, as the input
devices in the circuit of Fig.3.
used small power junction tran-
sistors, of 3-4A maximum collec-
tor current levels which give an
adequate gain and noise perform-
ance. Some measure of selection
needs to be employed to avoid
occasional poor devices in this
application, but having investi-
gated this requirement, using
mainly Motorola transistors, the
proportion of unsatisfactory tran-
sistors was small, among over a
hundred transistors of different
types tried in this position. The
complete circuit is shown in Fig.
4, in a form which allows it to be
powered from a pair of 1.5V dry
cells, though, of course, an alt-
ernative power source would
work as well if it has an ade-
quately low noise and ripple con-
tent.

Since the input devices are
effectively in parallel, so far as
their base-emitter noise resist-
ances are concerned, the effec-
tive input noise is reduced by 2 in
comparison with either transistor
on its own. Also, since the bases

are indeed directly connected, it
is necessary to generate the
required forward bias by an
appropriate potential developed
at their emitters, because of cur-
rent flow through R, and R,.

The second amplifier stage is
conventional, as a pair of sym-
metrically driven small-signal
transistors, each of which sees
the other as its collector load.

D.c. negative feedback to the
emitters of the two input devices
Tr, and Tr,, through R; and R,,
stabilizes the output potential at a
level within the differential V,_,
offsets of these transistors, and
the collector currents through Tr,
and Tr, are controlled by the
actions of Tr; and Tr; in their base
circuits, which diminish the drive
to the output transistor bases if
the emitter currents, through R,
and Ry, force Tr; and Tr; further
into conduction. The trimmer
pot. R;; can then be used as a
‘fine’ control of the d.c. output
level of the amplifier, to set it to
+1-2mV, if needed, by modifying
the control characteristics of Tr,.

The gain of this unit is deter-
mined by a.c. negative feedback
through R; and R,, which are
effectively in parallel, developed
across Ry and R,,. Two switched
gain levels, of 20X and 40X are
available, controlled by S,,,.

It is found, in practice, to be
helpful to reduce, somewhat, the
h.f. bandwidth of this type of
unit, and this is donein the case of
the circuit described by an output
h.f. roll-off network, R;, and C,,,
which has a pole frequency of
480kHz, and by h.f. negative
feedback through C; which has a
pole at 220kHz.

It is also good practice to
bypass all polar decoupling capa-
citors in the signal-handling posi-
tions by smaller value non-polar
units, to reduce the equivalent
series resistance of the combina-
tion over as wide a bandwidth as
possible, within reason.

The spare contact of the
d.p.d.t. battery on/off switch is
used as a battery voltage indicator
by using a switch biased to a ‘cen-
tre-off’ position, with a led in
series with resistor and diode
across the positive and negative
supply lines.

Each half of the amplifier cir-
cuit (two are needed for a stereo
signal) draws 2.2mA. For rea-
sons of convenience in the board
layout, the d.c. offset trim pots.
(R;; and its equivalent) are posi-
tioned on opposite supply lineson
the RH and LH channels, since
this is immaterial in their actual
mode of operation.
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The performance of this head
amplifier, in sound terms, is very
good, and preferable, in my opin-
lon, to an assymmetrical design
which I had used prior tothis. The
maximum output level, at the
onset of clipping, is approxi-
mately 0.5Vr.m.s. and thet.h.d.
at 100mV output, is less than
0.01% at 1kHz. The input and
output impedances are 50 and
600 ohms, respectively, though
the input impedance can be
increased to several hundred
ohms, if necessary, by increasing
the value of R,.

The equivalent input noise
resistance, on several proto-
types, now in the hands of frields,
was less than 30 ohms, measured
at 25°C, with the input short-cir-
cuited, and with a 100 kHz meter
bandwidth, in the X40 gain posi-
tion. Although the current con-
sumption may seem relatively
high for battery use, the inter-
mittent nature of its employment
allows a battery life of a year or
more from a pair of HP7 type
alkaline cells.

General purpose symmetrical gain
block

The stimulus behind the develop-
ment of this circuit was the reali-
sation, about eighteen months
ago, following a most impressive
demonstration  of  digitally
encoded music set up by a friend
of mine, recorded via a Sony

PCM.F1 encoder/decoder and a
Sony Betamax video recorder, of
the substantial improvements in
sound quality now available.

My friend, who has an active
interest in sound recording and
disc manufacture, had staged this
demonstration for me at a time
when he was trying to decide
whether such a digital recording
system would be an acceptable,
or perhaps preferable, alternative
to his existing 15in/s twin-track
analogue recorder system.

The conclusion that we both
came to was that there was a very
slight difference between these
two systems, which we felt we
could identify if we listened care-
fully to the one or the other for a
prolonged period. However,
when the test was run so that the
two competitive methods, which
had been employed to record the
same performance with identical
microphone types, in closely
similar positions, were perform-
ing in synchronism at the same
signal level so that a ‘click-less’
switch over could be made from
one to the other, and back again,
we could neither of us identify
which was which, so that our
guesses became effectively quite
random and, indeed, we some-
times supposed that a change
over had occurred when none had
happened, and vice-versa.

The effect of this — to me —
magnificent demonstration of the
present state of the sound record-
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ing art, was to make me consider
the ways in which these signals
were handled in the subsequent
audio circuitry, to see whether
there were practicable improve-
ments which could be incorpo-
rated in the electronics, the argu-
ment being that it was necessary
for the circuit designer to ensure
that the performance of his
designs was sufficiently good, in
relation to the quality of the
incoming programme signal, that
it would not cause a significant
degradation of this.

While I could be satisfied that
this criterion would be met, in
relation to existing material from
radio, tape or disc, I was no
longer so sure that future
improvements in the quality of
the incoming signal might not call
for equal improvements in subse-
quent circuitry.

The regions in which such per-
formance improvments might be
sought, apart from the symmetri-
cal drive systems discussed

Fig. 4. Symmetrical, direct-
coupled, moving-coil head
amplifier.

Fig. 5. Typical drain-current/
drain-voltage characteristics
of junction fet.
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AUDIO SYMMETRY

ch ¢

-In

Fig. 6. Use of junction fet as
‘tail’ load in long-tailed pair.

—
:

Vg

above, which could reasonably be
expect to offer an improved slew-
ing characteristic in comparison
with the more conventional
assymmetrical layouts of existing
op-amp circuitry lie in improved
rejection of supply-line signal
breakthrough, improved open-
loop linearity, and improved com-
mon-mode rejection, in respect
of a signal applied equally to the
inverting and non-inverting sig-
nal inputs.

Consideration of these aspects
led to the thought that junction
fets, with their very flat V /I,
characteristics, shown typically
in Fig.5. would offer both
improved  supply-line  signal
rejection, when used, for exam-
ple, as a ‘tail’ of a long-tailed pair,
as in Fig.6, but would also make
very good amplifying devices, for

+V

«

Drive #1

+In

-In

Drive t 2

~Vad

Fig. 7. Symmetrical fet input
stage.

Fig. 8. Symmetrical, low-
distortion gain block.

Layouts for the two printed-circuit
boards can be obtained from this
office. Please enclose a stamped,
addressed envelope and mark your
letter ‘symmetrical amps’.
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the same reason, with good rejec-
tion of drain-potential signal
breakthrough, and good com-
mon-mode rejection.

A further thought was that,
since a junction fet will normally
require a gate potential which is
negatively offset in relation to
that of its source, it would be pos-
sible to combine a pair of fet long-
tailed pairs so that each acted as
the ‘tail’ of the other, as shown in
Fig.7. An attractive feature of
this arrangement is that the ‘tail’
in such circuit provides an entry
route for unwanted signal compo-
nents into the input of the ampli-
fier. If this can be removed, this
would lessen such unwanted
breakthrough.

The practical embodiment of
this design is shown in Fig. 8. In
this a pair of junction transistor
‘current mirrors’ (Try, Trg, Tr.
and Try) in the drain circuits of the
fets combine the output currents,
and generate a drive signal for the
output transistor pairs.

These are connected in ‘cas-
code’ form, in the interests of high
output impedance (desirable to
minimize  supply-line  signal
breakthrough) and good linearity.

The output resistor chain,
(R, Ry, and R;) provides the
necessary forward bias for the
cascade ‘followers’, and the resis-
tors Ry and R, cause the output
current to be routed through the
sensor half of the ‘current mirror’
to provide a measure of d.c. nega-
tive feedback to stabilize the cur-

{

Ry om0

(Ry)

AP

Ry

)¢

2100

Tr.

If zero pot.&s ! A5

not required R1
dn— ¢ 1k T

~In

“Set zerodc
offset’

BC2t

Tr10 b
BC212
Ri3 S 0k

Output

T, BC182

2

BC184

rent flow through Try and Tr,,.
Several units of this design
have been made, and the per-
formance, which has proved con-
sistent from one unit to the other,
is typically as shown, when oper-
ated from a +/— 24V supply.

Gain 30,000 at 330Hz,
open-loop.

Bandwidth. d.c.—100kHz
(—3dB), at gain X50.
Harmonic distortion,
Open loop. Below back-
ground noise level.
Harmonic distortion, Gain
X50 Less than 0.002% at
10V r.m.s. output, at 1kHz
and 20kHz.

Output voltage swing.
15.5V r.m.s.

D.c. offset. +50mV with-
out adjustment. Trimmable
to +3mV.

Square-wave overshoot.
Nil.

Current consumption.
8mA.

Minimum supply-line vol-
tage +12V.

For optimum performance
from any such units, it is recom-
mended that the d.c. supply lines
should be decoupled to the O0Vline
at points close to the supply input
terminals on the board, using
good quality non-polar dielectric
capacitors, of 0.1-0.47uF, and
that the supply lines themselves
should be derived from low a.c.
impedance, low-noise sources.

A number of these modules has
been built, and experimentally
substituted for existing op-amps
in audio circuits — a quite
straightforward exchange when
+15V lines are available — and [
am very pleased with the result-
ant sound quality. I don’t want to
make specific claims, since I rea-
lise the psychological difficulties
in this type of evaluation, unless a
statistically adequate number of
listeners is available, and the
tests are conducted in a manner
which avoids the possibility of
prejudice in the resultant assess-
ments.

On the general subject of the
desirability of symmetrical circui-
try for audio use. I feel that if it
can be employed without incurr-
ing other significant penalties,
such as a worsening of quiescent
current stability, or a degradation
of reactive load step function
response itisagenerally desirable
move.
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NEWRAD INSTRUMENT CASES LTD

/_\/ . ]
Unit 19, Wick Industrial Estate, Gore Road, New Mitton, Hants BH25 6SJ. Tel: New Mitton 615774/621195

WE MANUFACTURE BEAUTIFUL ENCLOSURES, AND THEY ARE NOT EXPENSIVE.

PLUG-IN MODULE SYSTEM

RECESSED CONTROL PANEL ’ FLAT CONTROL PANEL
Where can you buy a fully enclosed 2U height 19" rack mounted enclosure 300mm depth for
£18, that has a recessed front panel and high quality extrusions?

LET US PUT 10 YEARS EXPERIENCE AT YOUR DISPOSAL. ASK FOR OUR CATALOGUE. ‘
oo ol o] A LA

CIRCLE 57 FOR FURTHER DETAILS.

TIME WRONG? eHDr_—:H"

MSFCLOCK is EXACT

8 DIGIT display of Date, Hours, Minutes and Seconds, | |
SELF SETTING at switch-on, never gains or loses, automatic GMT/ T es—ay 35 —=es 23 3|
BST and leap year, even leap seconds, Lll_—_( ) R i B _J

|

o N € €< A<

EXPANDABLE to Years, Months, Weekday and Millieseconds and
use as a STOPCLOCK to show when something happened,

4

COMPUTER or ALARM output also, parallel BCD (including Week-
day) and audio to record and show time on playback,

THE SECRET? MSF Clock receives and decodes Rugby 60KHz
atomic time signals, has built-in antenna, 1000Km range,

LOW COST, fun-to-build kit only £79-70 (ready made to order)
includes 5X8X15 cm case, pcb, ALL parts, by-return postage and
list of other kits, GET the RIGHT TIME.

STEPPING MOTOR ENGRAVING MACHINE — 2’ square bed.
Complete with microprocessor controller and programmed software.
Incorporates most of the features found in more expensive
computerised engravers. e.g. Digitiser, auto-serialing, repeat engrave.
Easy-program facility means shapes and logos can be produced
quickly. Qwerty keyboard, 24 charagter Liquid crystal display.
PRICE: £4,500

Special XYZ machines — wood profilers, contour moulding, lathe

controllers — made to oXer

.F. GRAPHICS
70 Leek Road, Congleton, Cheshire CW12 3HU — 02602 5127

CAMBRIDGEKITS

45 (WN) Old School Lane, Milton, Cambridge. Tel 860150.

CIRCLE 33 FOR FURTHER DETAILS.

16k Eprom type 27128

Multi-tasking operating system

_—"forReal-Time use.

MULTI-FORTH 83

extensive Manual (170 pages plus) and at £45+VAT it issuperb value.

Order it using the coupon adding £3.45 p&p (£6 for Europe, £12
outside) or if you want more information, tick that box instead. Either

Here's the Forth Eprom for the BBC Micro that makes all others
outof date.

It's Multi-Forth 83 from David Husband who has built his
reputation for Quality Forth products with his ZX81-Forth ROM, way, it will put you one step ahead of the competition.
Spectrum Forth-1/0 Cartridge and now New Multi-Forth 83 for the BBC IS IS DEEEE S EEmE DESSE SERem
Micro. This is not rehashed Forth 79 Code, but a completely new Please send me Multi-Forth 83 for BBC Micro. £45+VAT  De-luxe System inc. Disc £80+VAT
version of the Forth 83 Standard. It's unique in that it Multi-tasks, and Cheques to Skywave Software Readers’ A/C (or enter Visa No.) m

therefore the user can have a number of Forth programs executing | | | | HEEEEEEN

simultaneously and transparently of each other. P'ei;“e”Fd ”‘:g"'e‘”f"’"‘am”
Multi-Forth 83 sits in the sideways ROM area of the BBC along Name O zxue;? Fg'rih o ww

with any other ROMs in use. It is compatible with the MOS, and Address i‘SpemumFo”h_l,ocwndge

specially vectored to enable a system to be reconfigured. It contains a

Standard 6502 Assembler, a Standard Screen Editor, and a Unique S e

Stack Display Utility Post code Skywave

With this Forth, David Husband has provided the BBC Micro with SUBJECTTO AVAILABILITY. FOR .0 0.SONWARDS
Send to Skywave Software, 73 Curzon Road, Bournemouth,

capabilities never before realised. And being 16K rather than 8K is G i Borsr nciond el (62621301385 SOFTWARE I

twice the size of other versions. Multi-Forth 83 is supplied with an SIS BN EEEEE DI e

MULTI-FORTH 83 FOR THE BBC MICRO

CIRCLE 21 FOR FURTHER DETAILS.
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SINGLE CHANNEL AUTOMATIC GAIN CONTROL AMPLIFIERS

CABLE T.V. HEAD END AND REPEATER AMPLIFIERS

CHANNEL CONVERT ZRS
TCUU UHF-UHF Single channel converter. Gain adjustable +2dB—16dB. Maxi-
mum output +26dBmV. Crystal controlled oscillator. Power requirement
14V 25mA. (Quote Channels required).

As TCUU except UHF to VHF converter. {Quote Channels required).
As TCUU except VHF to UHF converter. {Quote Channels required)

TAG4863
TAG4063

Gain 48dB, maximum output 63dBmV. Regulator + or ~ 8dB. Power
requirement 14V 210mA.
Gain 40dB, maximum output 64dBmV. Regulator + or — 16dB. Power
requirement 14V 210mA.

SINGLE CHANNEL AMPLIFIERS

TS54663
TSS3062

Gain 28-46dB adjustable. Maximum output 63dBmV. Power requirement
14V 170mA.
Gain 12-30dB adjustable. Maximum output 62dBmV. Power requirement
14V 26mA.

DRIVER AMPLIFIERS

TS1030FM
TS1030B3
TS1030UHF
TS10408

FM driver amplifier. 10dB Gain. Maximum output 30dBmV. Power require-
ment 14V 10mA.

Band Il driver amplfier. 10dB gain. Maximum output 30dBmV. Power
requirement 14V 10mA.

UHF driver amplifier. 10dB gain. Maximum output 30dBmV. Power require-
ment 14V 10mA.

Single channe! UHF driver amplifier. 10dB ga n. Maximum output 40dBmV.
Power requirement 14V 10mA. (Quote channe required).

DISTRIBUTION AMPLIFIERS

Te2042
TE1638

TS2046
152846
TS2845

152054
752060
TS5565

Domestic distribution amplifier. 1 input, 1 output. Gain 20dB. Maximum

output 42dBmV.

Domestic distribution amplifier. 1 input, 2 outputs. Gain 16dB. Maximum

output: 2 at 38dBmV.

40-860MHz. Gain 20dB UHF. 18dB VHF. Maximum output 46dBmV

40-860MHz. Gain 28dB UHF, 22dB VHF. Maximum output 46dBmV

Asseé)gra\t/e UHF/UHF inputs. Gain 28dB UHF, 22dB VHF. Maximum output
mv.

40-860MHz. Gain 20dB UHF, 18dB VHF. Maximum output 54dBmV.

40-860MHz. Gain 20dB UHF, 18dB VHF. Maximum output 60dBmV.

Gain 55dB UHF, 55dB VHF, 42dB FM. Maximum output 65dBmV

REPEATER AMPLIFIERS

TSC3660
TSC3665
TSC3060

Repeater. Gain 16-36dB UHF, 10-30dB VHF. Maximum output 60dBmV.
Repeater. Gain 16-36dB UHF, 10-30dB VHF. Maximum output 65dBmV.
Repeater. Gain 10-30dB VHF. Maximum output 60dBmV

QUALITY AT LOW COST

TAYLOR BROS (OLDHAM) LTD
LEE STREET, OLDHAM - TEL. 061-652 3221 - TELEX 669911

CIRCLE 70 FOR FURTHER DETAILS.

Happy Memories

Part type 1 off 25-99 100 up
A16200NS ... 1.25 115 110
4164 200ns Not Texas.................... 3.75 3.45 3.30
201615008 ... 4.75 425 410
6116 200ns Low power ................... 7.75 Call Call
6264 150ns Low power .................. 31.50 Call Call
2716 450ns5volt .. ....................... 3.85 3.45 3.30
2732 450ns Inteltype..................... 475 4.25 410

2732A350NS ... .. 5.25 4.69 4.50
2532 450ns Texas type................... 3.85 3.45 3.30
2764 300ns SuitBBC..................... 6.65 Call Call
27128 300ns SuitBBC ................... 18.95 Call Call

Z80A-CPU...£3.75 Z80A-PIO...£4.20 Z80A-CTC...£4.85
8 141618 20 24 28 40

12131416 18 24 27 38

Low profile IC sockets: Pins
Pence

Soft-sectored floppy discs per 10 in plastic library case:
5inch SSSD £17.0C 5inch SSDD £19.25 5 inch DSDD £21.00
5inch SSQD £23.95 5 inch DSQD £26.35

74LS series TTL, wide stocks at low prices with DIY discounts
starting at a mix of just 25 pieces. Write or 'phone for list.

Please add 50p post & packing to orders under £15 and VAT to total
Access welcome, 24hr "phone service on (054 422) 618
Non-Military Government & Educational orders welcome, £15 minimum.

HAPPY MEMORIES (WW)
Gladestry, Kington
Herefordshire HR5 3NY
Tel: (054 422) 618 or 628
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TRANSDUCER and RECORDER

AMPLIFIERS and SYSTEMS

prices.
Fylde
) Electronic
Laboratories
t imi
49/51 Fylde Road Preston Limited.

PR1 2XQ
\Temphone 0772 57560

)

reliable high
performance &
practical controls.
individually
powered modules—
mains or dc option
single cases and up
to 17 modules in
standard 19" crates
small size—low
weight—realistic

CIRCLE 45 FOR FURTHER DETAILS.
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VIDEO

Variable-speed
video pl

Vertical lock at high speeds

At a speed of +3X, the VIR
plays back every third field by
performing a 2 track jump every
drum revolution. The head ramps
up the drum as the track is fol-
lowed, causing a steady rate of
timing advance, and jumps
down, giving a step delay of 7
lines. Figure 10 shows the offtape
timing relative to drum timing.
The field begins 3% lines late, but
because of the high head to tape
speed, finishes 37 lines early. As
the field proceeds, the write add-
ress gets closer to the read add-
ress.

The amount of timing variation
that at.b.c. can correct is known
as the window size, expressed in
lines, and this will always be
smaller than the memory size.
Some r.a.m.-based t.b.cs
arrange the memory to store pairs
of lines, such that read and write
addresses must be kept apart by
two, causing the window to be
four lines less than the memory
capacity. Second-order velocity
compensation requires at least
two lines delay between writing
and reading, so that two velocity
errors are available, and where
this is used, the window will be
two lines less than the memory
size. Figure 11 shows a typical
window timing diagram which
illustrates the need to advance
the drum by one half of the win-
dow to achieve a symmetrical
correction range.

Vertical locking is necessary to
ensure that the first line of an off-
tape field becomes the first line of
areference field despite the arbit-
rary relative timing caused by
vanispeed operation. This is
necessary to avoid vertical pic-
ture movement.

Consider the relationship of
read and write addresses in the
memory. At normal speed, they
will both increment at the same
speed and will remain opposed in
the memory. At non-normal
speeds, this is no longer true.

At higher speeds, the field is
compressed, and the write add-

ress changes faster than the read
address. The write address com-
mences a field delayed, and fin-
ishes it advanced relative to the
drum phase. Since drum phase is
the same as window centre, the
read and write relationship of Fi.
12(a) follows. In reverse, the
field is extended, and the write
address changes slower than the
read address. The write address
commences the field advanced
relative to window centre, and
finishes it delayed as in Fig.
12(b).

The write address of the first
line in a field is remembered by
the vertical lock circuit, when-
ever it occurs, and the memory
read will begin at that address
when the field is subsequently
read out. A temporary V-lock
address latch is necessary, as in

ck

Figure 12(c). The write address
at offtape vertical time is latched
in, and at reference vertical time,
the V-lock address is jammed
into the read address counter.
Since the C-format does not
necessarily store all of the verti-
cal interval, the beginning of an
offtape field is harder to establish
in the presence of jumps, and it
has been explained how the VTR
denives a verticle signal in van-
speed.

The action of vertical lock on
read addresses is to make them
jump by the same amount (in
lines) as the timing shifts owing to
head jumps. Figure 12(d) shows
that at high speed, the write add-
ress starts the field late and ends
early, close to the read address.
V-lock causes the read address to
jump forward to find the first add-

by
J.R.Watkinson,
M.Sc.

Fig. 10. Composite timing diaagram for v.t.r. and
t.b.c. running at +3X apeed. t.b.c. has 24 line
memory, requiring 12-line v.t.r. advance.

Line 1 shows both head deflection and the effect on
office-tape umm& since these are directly related
(see Fig. 9). Al the v.r.r. head performs a two-
track jump every drum revolution, playing every
third field (see P-ﬂ 1, Fig. 8). Line 2 shows the time
compression of the offtape fields owing to the raised
head/tape s;

Line 3 shows the t.b.c. output which has restored
the fields to reference timis ;

Line 4 shows the relative address relationships in
the t.b.c. at different times A,B,C,D and E. It does
not show absoulte addresses.

Example A, At the the beginning of a field, head is
deflected 1 !mck down, and offtape l(mmg is 34H
behind drum timing (lines 1 and 2). Since reference
is 12 linea behind drum timing, the t.b.c. requires a
delay of 12—3}=841 lines, and line 4 shows the
memory read address 81 lines behind the write
address.

Exnmple B, Midfield, with no head deflection or
timing error the Lb.c. delay of 12 lines matches the
drum advance.

Example C, End of field N, head deflected 1 track
up, offtape timing is 3}H shead of drum timing

(lines 1 and 2) t.b.c. requies a delay of 12+3i-15i
linea. During the field. the raised head/tape speed
has caused the write address to awing from an 84
line advance to a 154 line advance. At the end of the
field, the write address stops advancing, and the
head jumps to find field N+3. However, Read
address keeps advancing as t.b.c. completes the
output field. When 7 lines have been output, Read
address will be at RN+3, coincident with the start of
offtape field N+3, thus the new field is commenced
with the same address relationship as example A.
The Write address begins to advance again, and the
first write address of the new field is stored in the V-
lock memory.

81 lines later, the read address will have advanced to
where the first line was stored, coincident with
reference vertical, and coincidence is ensured
because the read address will be jammed to the
write address in the V-lock memory.

Exam Ig D is as for B, and E is as for C.

Note that this has

umlng ln unl life, there would be an uncertainty of
3}1H in the offtape timing, owing to the random tape/
drum phase with an uniocked capstan. Note also
that the format dropout has been neglected for
simplicity.

Heuc_i Off tape
Drum vertical (where offtape V deflection  timing
wauld be wvth no deﬂict@ 3 K +35H
T - Track |Advance
up
0 0
Delay
= IS =T e -1 -3-5H
Track
down
3
8-5H 12
T8C TBC
delay delay
Reference lel17H oY« Reference
'TQ/ZTTQ’ vertical 1\/ZTP}‘? vertical
aldvance advarnce
L 15-5H
i *— TCB ™
i delay
4 H TBC output ﬁeld N+3

|
1
|
|

W R W
N
begin
A B

T8C output ﬁdd N
1
I
]
|
|

1
|
I
(
1
)

i

begin
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VIDEO

/‘_\gm pre -window
= Window
i,

Read address
range in
varispeed

Fig. 11. The window of t.b.c.
represents the range of tim-
ing errors which can be cor-
rected. Since variable speed
operation causes both adv-
ances and delays in the off-
tape signal, the v.t.r. drum
is advanced relative to ref-
erence by one half of the
window, to change all
necessary corrections into
delays.

head, which is 120° away around
the drum will give an output
which has a one-third-field timing
shift. Since thisis in excess of 100
lines, the t.b.c. cannot correct
the timing error. Instead, the
t.b.c. generates composite video
which is one third of a field out
from reference, to which a moni-
tor can synchronize to view the
confidence picture. These com-
promises in F-F and confidence
are of no real consequence since
neither signal is needed for
broadcast.

The window size of the t.b.c. is

ress of the next field, which in rel-
ative terms, makes the wnte add-
ress late again so that it can adv-
ance during the field.

In reverse the opposite hap-
pens. The write address starts
the field early and ends late, and
the effect of V-lock is to make the
read address jump back to find the
first line in the next field, which
also permits the write address to
lag again during the field.

When the VTR is not playing or
recording, it will default to E-E
(Electronics-to Electronics)

mode where video is modulated
and demodulated in the usual
way, but the heads and tape are
bypassed. In this case no advance
will be possible, since the VIR
input has reference timing. The
t.b.c. resorts to a 4 line delay,
which is the smallest delay which
will not disturb the 4 line sequ-
ence, and a 4line vertical shift, 8
lines with interlace, has to be
accepted on the monitor. Sim-
ilarly, in confidence playback, the
VTR record head is locked to ref-
erence, and the confidence replay

determined by the speed range to
be covered at broadcast quality,
aand by an added amount to cater
for inertial error on tapes. Where
these come from portable recor-
ders, the timing errors due to
inertial error may be of the same
order as those due to variable
speed play.

There is, however, a require-
ment to view pictures at speeds
beyond the designed broadcast
quality range, since this facili-
tates editing. In this case, timing
errors can exceed the correction

Start of field

{a) Fast fwd.

(b)Fast rew.

Offtape H

o

Middle of field

write lead

write lag ':

End of field

Diagrams show
I relative addresses
{not absolute)

Write
address
generator

Offtape V

L_ D
004 ek latch

a

Reference V D

Read
address
generafor

l Preset

()

Fig. 12. Read and write relationship at higher speeds. At
high forward speed (a) the write address starts one field del-
ayed and finishes advanced in relation to drum phase. In
reverse (b) write address starts advanced. V-lock in ()
remembers write address of first time and (d) shows that, at
high speed, write starts late, ending early, close to read.
V-lock causes read to find first address of next field.

window of the t.b.c. The effect at
high forward speed is that the
write address catches up with the
read address before the end of the
field. Since simultaneous write
and read is impossible, this con-
dition, known as a write overload,
must be avoided. An equivalent
condition occurs in reverse when
the slowly advancing write add-
ress is caught up by the read add-
ress, causing a read overload.

The condition is handled with
varying degrees of sophistica-
tion. The simplest approach is to
blank the video until the
addresses have moved apart
again, a procedure which results
in momentary black bars appear-
ing in the picture.

A more complex approach is to
cross couple the read and write
generators such that each knows
if it will create an address the
same as the other by increment-
ing. In this case the increment
cannot be performed. Clearly an
interruption of the address
sequencing of this kind could des-
troy the 4 line sequence in the
memory. The solution is to sub-
tract three from the line address
instead of adding one, which will
point to a line having the same
position in the four line sequence.
In some t.b.cs a subtraction of
one line can be made, which
causes a chroma inversion.
Chromainverted lines will then be
Y/C seperated, and the chroma
can then be inverted for the addi-
tion to the luminance.

The effect of write overloads is
to cause memory locations to be
overwritte, causing a vertical
contraction of the scene within
the raster. The effect of read over-
loads is to repeat certain lines,
causing a vertical expansion of
the scene.

The final part will cover dro-
pout compensation and colour in
t.b.cs.

CK

Reference H

{c)

W

R write of new field
starts. Address
is memorized
in V lock latch

write stopped
Read catches up

Read of field starts at line
specified in V lock latch

% Mid field

write stops at end
of field
Read continues

(d)
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QUALITY COMPONENTS FROM CRICKLEWOOD! This list contains only a

FRACTION OF OUR STOCK, which is constantly being updated. Prices quoted

are for “one-offs”-quantity discounts by negotiation. Official orders from Schools,

8ol{§ges, Goods Dept et(l:lwelcomed.kWE SPECIAdLISE IN'CREDIT CARD Pl;gNE
RDERS. A quick call will check stock position and current prices. Add 60p p&p

+15% VAT to all orders. All in-stock items despatched same day unless notified. 40 CR|CKLEWOOD BROA DWAY

SEND FOR LONDON NW2 3ET
PRICES SUBJECT VrsA |
TO CHANGE !

EN

—

I: N chﬁEGEE 01-452 0161/01-450 0995 TiIx:914977

10716V 18p| 7442 86p | 74L5112 4bp| 4006  68p | ADCOB1E 2N4870  99p|BC214L  19p{BUIOS - [Pl Ml 25.mprype  [LM392  99n| UPC #185H 233x220
10/35V  27p| 7444 99p [ 7415113 45p| 4007 25p |. 1869p | 2NA8B71  75p| BC300  59p|BUI08 2 49g Metal clad LM396K 365p 5
15/10V  22p| 7445 99p | 7415114 455 | 4008 83p |'ADco817 2N5245  46p|BC30T  59p[BUIOS 249 [|N3an  52p|  withhole UPC1212C Developer for
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22/38v  14p 7425 35p [ 74L578 1.95p| 59728 toob|2N3905 190 |BCI78  29p|BFTE6 2 75p | ZTX650 36p | 6amptype imagen 2P| UAA1B0 2 490 3
33/35v  14p | 7426 39% | 741583 7415641 116500 2N3906 19p(BC179  31p|8FX29  44p|ZTX651 38p| Squarewith 1 200 | UA2240 125p [ 535, 5o
47/35v  14p | 7427 39p | 740585 1.95p V250 | 2M036 720 |BC182  15p(BFX30  46p[ZTX652 a2 hole - ULN2003 75p B
68/35V  14p | 7428 39p | 74LS86 4'653 2n4037  66p |BC1B2L  15p|BFYS0  36p|ZTX653  45p [PWO1(100) . | UPCB75C2 TOGGLE
1735V 1ap|7430 29p { 740890 290 | 24240 BC183  14p|BFYS)1  36p [2TX760 37p 95| | piaman’ ™ 2.00p| Double sided (MIN)
22/35v  14p [ 7432 36p | 740592 A oe p|BCIB3L 15p(BYF52  36p|2TX751 41p | PwW02(200) 2.43p | UPCT156H 00 x 160 SPST 590
33/35v  18p [ 7433 29p | 741593 155p | 244400~ 19p[BC1B4  16p(BSVB1 265p|2TX752 45p 99p D 75p 2.20p| SPOT 65p
47716V 18p | 7437 29p | 741595 2M4401 33p[BC212  16p|BSX19  29p|ZTX753 47p |PW04(400) | LM39INGO | UPC1182 100 x 200 oPOT 74p
47/35V  20p | 7438 p | 74L596 4000 19p| MISLOGICIC's | 2N4402 37p[BC213  17pBSX20  33p 1.30p 2.25p 375p 280p| DPDT  C OFF
6.8/25V  20p | 7440 39p 7415107 4001 19p| ADCOB04 2Na427 BC213L  15p|BSx21  49p PWOB(600) | LM39INBO [ UPC1185 203x114
68/35V  21p | 7441 39p| 7415109 4002 22p 5.05p 1.80p!BC214  18p[BUIO4 232p 1390 2640 3.95p 2:20p} 4POT 325D

CIRCLE 9 FOR FURTHER DETAILS.
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HENRY'S

UK’S NO. 1 FOR TEST EQUIPMENT o
ELECTRONIC EQUIPMENT * ACCESSORIES| ®

DIGITAL MULTIMETERS
Hand Held Models
UK C/P 65p}
HAND HELD MODELS '
Controls S=Slide R=Rotary 1
PB=Push button .
Al teature AC/0C volts.
0C amps {many with AC
amps) ohms eic. UK C/P 65p] %WITH CARRY CASE
%KD25C 12 range 0.2A OC2 Megohm(S]  £24.30
%KD305 | 4 range 10A 0C2 Meg ohm|(S) £25.91
%KD30C 26 range 1A AC/0C 20 Megohm(R) £31 13
*METEX 3500 30 range 10A AC/0C 20 Meg
ohm [R] £36.75
% METEX 3510. 30 range 10A AC/0C. 20 meg chm
plus Hie tester plus cont. tester (R) £40.45
601028 range 10A AC/0C 20 Meg ohmIPBI £37 83
* KD55C 28 range 10A AC/0C 20 Meg ohm (R)£38.70
% KD615 1B range 10A OC 2 Meg ohm pius Hl;znlesl;r4

(R}
7030 As 6010 but 0 1% basic [PB) £46.91
HC 5010 31 range 10A AC/DC Cont buzzer 20 M

i

ohm (R) 4
+« DM3350 Autorange plust cont. tester 1B range
10A AC/0C 2 Meg ohm {R) £43.44
4 D M2350 Mini autorange plus.conl. tester 19 range
10A AC/0C [20A Max] 2 Meg ohm (PB] £60.83
% 3100 Pen type auto ranging AC/0C V 20 Meg
ohm + buzzer £41.54
SOAR MES540 Manual/ Autoranging plus cont buzzer,
19 range 10A AC/0C 20 Meg ohm (R} £41.54

METRIX HAND/,BENCH PORTABLES (ITT)
|Size 1BB x 86 x 50mm Rotary controls)

MX522 31 digit LED 21 ranges 10A AC/DC

2 Mag ohm Basic 0.5%R) f
MX 882 3" digit LED 29 ranges 10A AC/UC 20

Meg ohm Basic 0 2% Plus continuity tester (R} £95.00
M X563 True RMS 3% digit 30 ranges 10A AC/0C
20 Meag ohm. 20HZ 1o 30KHZ D.1°, basic[R1£155.00
MX 575 41, digit True RMSm 21 ranges 10A AC/0C.
up to SOKHZ 0.05% basic (Rl £175.00

RAUDIO
€ELECTRONICS

PR‘

MC32 Serles TV colour Pattern Gen.
8 colours Video comp 0/P (UK C/P£1.00)
MC321 PAL (UK)

MC32B PALB

SECAM VERSIONS AVAILABLE
TC40 Portable FM & VHF/ UHF TV Find strength
meter Bl to BIV with carry case. 45-862 M7

£229.00
£229.00

(UK C/P £1.00 £183.00
LHC 909 Series Video head checkers

LHC 9098 Beta. }

LHC 909V VHS (UK C/P 85p) £45.00 each
LCT 910A CRT tester/rejuvenator.

(UK C/P£1.50) £175.00

DIGITAL THERMOMETERS

Pocket size LCO thermometers complete =)
with battery. Accept any type K probe \

(UK C/P 65p|

TH301 LCO-50°Cto 750 C. 1°C resolution

with thermocouple. £59.50

TH302 LCO-40°Cto 1100°C Cent/Fahrenheit 0.1
and 1° resolution with thermocouple. £79.50
Range of various probes in stock. £17.50 to £25.00

HENRY'S

COMPUTER
SHOP

ACCESSORIES AND OEM STOCKS o
SOFTWARE ¢ PERIPHERALS » MULTI-BOARDS

PICK A CARD
- ANY CA

BUILD A CUSTOM SYSTEM
FROM SCRATCH or expand
{ your GALAXY or NASCOM.

Demonstrations lor callers.

GM811 CPU 125.00
GM832 Ve £195.00
GM829 FOC/SASI £145.00
GMB813 CPU/64K RAM £225.00
EVB14 |EEE 488 CONTROLLER £140.00
GM802 64K DYNAMIC RAM £125.0
GM827 87 KEY KEYBOARD £85.00
MP826 STATIC RAM :135.00
GMB816MULTI-1/0 £125.

10 828A SUPER PLUTOCOLOUR GRAPHICS

PROCESSOR 192K RAM 99.00
GM833 RAM-DISK 512K £450.00
GMB88 CPU/INTEK 8088 POA
GM862 256K RAM £325.00
GMB37 COLOUR GRAPHICS DISPLAY ~ £165.00

|UK C/P & export exira at cosi]
FULL LEAFLETS/ OETAILS OF SUITABLE

—

— SOFTWARE

i, MDIS {C) INTELLIGENT

DISASSEMBLER

For all CP/M based machines
£50.00

I¥C HI-RES (C) For Gemini and others (please
enquire). Provide Pseudo high resolution

graphics. £15.00
DISKPEN (CO Version 3. Low cost word processor

for Geminl and others (piease enguire] £50.00
MAXiFILE OVERLAY £20.00
SPooLER OVERLAY £15.00

HENRY'S CP/M UTILITIES DISK (C}

41 Programs for the CP/M Systems programmer

5, format £15.

8" format £17.35

ALLDISC

Variable disc format utillty for Geminl and Nascom
/M's £150.00

ALSO
BDOSZANO CCPZ £10.00 ezch
All ahove - Please stats format required

PE:MUTATIUNS ANQ PRICE LISTS - SENO LARGE

SA

We can advise also wilh ierminals and compieie

Galaxy compulers with monitors and Oisks ready to use.

EDUGATIONAL;
MIXED QUANTITY
& EXPORT DISCOUNTS

We would be pleased to quote. Contact sales office at
406, offlce

VARIABLE
POWER
SUPPL

IES
220/240V AC input (UK C/P £1.00
PP24| singte meter. A/V switch. 0/30V

1 amp £33.00
PP243 3 amp version £52.13
230N Twin meter D/30V 14 £97.00
330N 3amp version £175.00

2302 Dual 0730V D/2A twin meter plus fixed 5V IA
also pulse generator.

AUDIO AND RF
GENERATORS
(UK C/P £1.00)

AUDIO :
LEADER LAG27 Shand sme/suuare 0/P 0/5v
RMS Dlst 0.05% 20HZ to 1M

3.00
LEADER LAG120A Shand 10HZ to IMHZln 0 3V
RAMS into 600 ohm 0.05% dist sine/square  £155.00
LEADER LAG125 5 band 10HZ 1o IMHZ 10 0.3V
RMS into 600 chm sine/sgquare/burst smnals 0.03%
disi £330.
TRIO AG202A 4 band-20HZ 10 200KNZ 10V AMS

0/P0.5%dlst CR OSC0/10V pp 0/P £89.00
TRIO AG203 5 band 10HZ to TMHZ 0. I%dlsl 0/7V
RMS 0/P £139.00

RF
TRIO $G6402 6 range 100KHZ 1o 30MHZ RF[] Iv
RMS Int/extmod 2.00
LEADER LSG176 hand 100KHZ to ISOMHZ |Qﬁ to

450 MHZ 10 Harmonics) RF 0.1V RMS Int/ext Mod AF
1KHZ 1 volt {IMHZ Xtal optional £3.00] £115.00

ANALOGUE
MULTIMETERS

= General range [*mirror scaie! (UK C/P B5p)
HC1015 15 range pocket 10K/ Volt
-1 meg ohm £7.78
HM102BZ" 22 range 20K/ Volt 10A

0C plus cont. Buzzer 10 Meg ohm £12.61

ETU3000 20 range 30K/V

12A 0C 12 meg ohm £18.26
NH56R* 22 mnge 10K/Voit 6 Meg ohm  £11,26

830A° 26 range 30K /Volt 10AC/0C 10 Meg
h

ohm .
360TR* 23 range bench 100K/ Volt. large scale.

10A AV/DC plus Hie tester. 10Meg ohm  £38.13
AT2100* 31 range de luxe 100K /Volt 104 AC/0C.

100 Meg ohm

ATIOZO' 18 range de luxe 20K/ Volt plus Hie

tester. 5 Meg ohm 95
YN36OTR" 19 range 20K /Volt plus Hie tester

1 Meg ohm 13.
KRT5001" Range doubler 35 range totai 10K/ Volt
10A 0C 20 Meg ohm 18.09
S$T303TA* 22rangu 20K/Volt plus Hie tester 124

0C | Meg ohm £18.26
Metrix |ITT) Professionai series in stock. ask for leaflet.

NASGOM-2

Avaliable in both kil and built ferm. Featuring
Microsoft Basic. NAS-SYS manitor. full QWERTY

COMPUTER POWER 1
SUPPLY

Switched mode. Stabilised. Self proteciing S/C
protected. etc. 220/240VAC + 5V 334 +12V 2.4A
40%cycle -5V 0.54 ~12V 0.5A. Suitable Apple
replacement (UK C/P £1.50) £50.00

keyboard of ihe highest gualily. 4MHz Z80A
processor, lull RS232 1/0 and paraliel 1/0. One of
the most flexible compuler cards around. expansion
capabilities are impressive using the NASBUS and
compatible B0-BUS expanslon cards Expansion
includes hi-res calour graphics lull CP/M disk
system and much more. Send SAE for tull Jeallets.
NASCOM 2 kit £225.00
NASCOM 2bult £265.87

ITT 2020 CABINET

GOMPUTER FANS |
UK C/P 50p each 85p pair
QUANTITY DISCOUNTS
AVAILABLE

4%," 220/230V AC Brand new £6.52 each
35 11%°/115V AC Brand new £7.61 each
4%, 220/240VAC Ex-units £4.78 each
4%, 110/115VAC Ex-units £4.35 each

Professional computer case
with kevhoard cutoul. 18" x
1557 4 4.5 firont slopes).
|deal for single board
computers like the Nascom or Gemini Multiboard (3
cards. etc). Very heavy gauge [.25°) piastic with
melal base. Altractive silver grey finish

£19.95

(UKC/P £1.78]
TOROIDAL
TRANSFORMERS

100 wall isolations 230/240v
ACplus 8-0-8V 4A 15-0-15V
06454 30V 0.16A size
approx. 4' diax 1%
(UK C/P 75p)

£6.91

——\_ THERMAL
PRINTER

Complete with [ull handbook
(UK C/P £1.00}

SUITABLE FOR: TANDY » BBC * DRIC ® NASCOM
o GEMINI « ACORN  ORAGON etc.

(Interface units with leads £13.00 - state model}
|Your enguiries invited).

£43.43

PROBE KITS
In wallets with adaptors. etc. 8N C titlings for
scopes/counters/generators, etc.

XI  £8.90 X10 £8.26
X1/X10 Switchabie £10.00

X100 nsoo
6.00

COMPONENTS °
ACCESSORIES *TOOLS

Large range In stock semiconductors, relays, tools.
Plus millions of capacitors. resisiors. presets. controls,
plugs /sockets, elc. etc: For bulk 8xport users,

Tel: 01-723 1008 with enquiries.

STcsNOVATEI. ﬁ
TERMINAL e

FEATURES
7" diag. green screen ®
240V AC mains operated
detachable key pad. robust

case 14" x 12 x 7Y, cassette

recorder data stored facility. >
video output for other

monilars. security lock. etc.

A

CHERRY KEY PADS /3
[UK C/P 40p either model)

16 butten key pads non-

sncoded £5.17
HEXADECIMAL16

keypad (requires IC's| £6.52

MODEM CARDS
COUPLER

Brand new. tesied. answer and originate 300 BAUO
uncased acoustic modern card by famous

{UK C/P iree with other itsms 65p per 1103 kns]

AC CLAMPMETER
0/300A. 0/600v AC 0/1 shm. Total
9 ranges with carry case and leads
$T300. (UK C/P 65p)

TRANSISTOR
TESTER

Qirect reading PNP/NPN and diodes
Hie. Isakage. etc. General purpose TCI
{UK C/P 65p)

HIGH VOLTAGE METER ELECTRONIC
0i il di
sctmsadig ‘h INSULATION TESTER
(UK C/P £1.00] £28.00 ?oovm 100 Meg ohm with carry case
DIGITAL vesorkcrpssy  E71.74
CAPACITANCE
MET LOGIC PROBES 7 My )
DMBD1 3 Olrect read LCO 8 ranga Q.1 pf TTLDTL ete

14 digit 0.5% hasic LP2 1/, MHZ  £21.00
to 200md. 3%, digi 0. DP7030MHZ £25.00, DP7150MKZ  £52.0¢

£60.43

(UK C/P 65p)

{UK Post, etc. 65p)

Now manufacturer. RS232 input/output. Power supply
(UK C/P £3.00) Low Price £1 13.00 +/-12V at 1 80mA. Reguires 2 magnetic earpleces. 2
itches, 2 LEDs.and s 1
Circuits and connection data supplied.
ASC11 Card only. £26.04
KEYBOARD Card and remainder of small components ~ £29.09

698 D5 Compact. 64 key
+ § function keys. Hall
effect keyhoard with
reprogrammable (2716} ASCII output d ecoder
EPROM. Steel key Irame for good rigidity. Negative
go-nqslrobe Reuumx +5 volt +12 voit :uuulies
(UK C/P £1.00

COMPACT 58 KEY ASCII
KEYBOARD

Contactiess capacitive high reliability keys. Full 128
ASCIl codes.Steel key frame for positive rigidity.
1mS strobe. single +5 volt supply. Repeat key. control
and caps. lock. £28.26 (UKC/P£1.00t

Telephone Oirect Line coupler lype LTU 11 MK11.
Sultabe for direct coupling PRESTEL adaptors and
the above acoustic modems. Integral Line select and
autodlzi refays requiring TTL inputs. Circuits and
connection data supptied. LTU 11 Coupler £13.00
1200 BAUO recelve 75 BAUD send direct coupled
modem for PRESTEL. Requires ~5V supply with TTL
inputs for data. line seisci and auiodial. LTU 11
direct toupter reguired. See above. Connection data
supptied. PRESTEL modem card. .00

ALWAYS KEYBOARD
AND POWER SUPPLY
BARGAINS FOR CALLERS

STOCKISTS FOR Frintsrs, Paper, Thermai, Saisy
Wheels. Disk Drives Boxed, Chassis aiso Winchester.
Monitors, Micros. BBC, Efsctron, Nascom. also Cables.

plugs blank discs & tapes. software, hooks, eic.

Prices exclude VAT (15%UKorders only) Export please allow adequate CIF Let us quote for your requirements ]

CALL INAND SEE FOR YOURSELF OR ORDER BY POST OR PHONE »

ELECTRONICS & WIRELESS WORLD JANUARY 1985



VISIT OR PHONE

OPEN 6 DAYS
A WEEK
ALL STOCKS
ON DISPLAY

s co P Es Al models on display for callers.

(UK C/P £5.00 + VAT or Securicor £15.00 « VAT)

HITACHI

2year warranty ALL MOOELS 5mv [ImV using x &
magnifier ] Supplied complete with 2 probes. [Not v212)

¥2120ual 20MHZ. 6" tube. CHi 0/P. TV SYNCH 1 KHZ
calibrator. Slim styie. Size 310w x 130h x 370d. mm

Probes - See facing page £299 m
»

¥222 As V212 Plus OC offset and alt. magnify functions. Also

ext volts measurement (using 0Vm) 2395 w
£610.00

Y203F Dual 20MHZ. 5% tube. CHI 0/P TV SYNCH. Oetay
sweep. 0Vm D/P volts |KHZ calibrator. Size 275w x 190h x

e £395.00

V353F Dual 35MHZ version of V203F with delay line

£610.00

£850.00

V422 Dual 40 MHZ with detay iine and
tacilities of ¥222 plus many other features.

Y650F Oual GOMHZ with delay line
V1050F Quad 100MHZ - loads of featurss

150 x 50mm. Compiete with batteries.
Dptional: Carry case £5.95 AC adaptor £6.95
TF040 10HZ to 40MHZ. 1HZ Res.

48mV sansitivity.

TF200 10HZ to 200MHZ. 1ppm res. 10mV
sensitivity, many features. A&B inputs, etc.

TP1000 1000MHZ (IGHZ) Prescaler
with power supply

NEW TF600 LED 600 MHZ counter.

LCD COUNTERS uxc/p &ins 650 Zaln

THANDAR battery poriable 8 digit LCO counters. Size 255 x

£120.00/
£165.00

TP600 600MHZ prescaler (Powered by computer) £45 00

£65.00

PFM 200 A Pocket 20HZ to 200MHZ LEO counter 0. IHZ'r,nsol URV sensitivity £69-50

GENERATORS Y%=

Function and Puise (UK C/P 65p) ZalNN

THANDAR bench mains portable. Size 255 x 150 x 50mm

Options: Carry case  £5.95 101/102/105

TG1D1 0.02HZ to 200KHZ function. sine. square. triangle.
Variable 0C nﬁsel. TTL 0/P Ext. sweep mode. Variable 600

ohm0/P10Vp

TG1020. ZHZ lo 2MHZ function. Sine, square, triangle. Vanahle 0C offset.

TTL 0/P. Ext. sweep mode variable 600 ohm 0/P. 10V P
TG 105 5HZ to SMHZ pulse. TTL and Sync 0/P.

Variable 50 ohm 0/P. Free run, gated or trig. modes. £ l 05-00

TG501 0.005HZ to SMHZ lunction. £295.00
TG502 Sweep/lunction versionol above £495-00 — 2O
TG503 AS TG501 plus pulse generator £495.00 2

V209 Oua! 20MHZ battery/malns

V509 Dual 50MHZ hattery/mains. delay. etc.
V134 Storage scope dual 10MHZ

Y6015 Oigital storage 2ch 1000 words/CH
V088 PAL TV Wavelorm monitor

Y088 PAL TV Vec tor scope

£540.00
£1300.00

CROTECH

3030 15MHZ portable 5mV/div 95mm display. Built in

component ester. Trig to 20MHZ £l 79 00

LCD & LED MULTIMETEHS —_

THANDARBENCH PDRTABLES Size 255 x
150 x 50mm Option: Carry case

TM355 3% digit LEO. 29 ranges. 0.25% basic. ,
100mV res. 104 AC/0C. 20M ohm £85.00 \ '888

[ Optional: AC adaptor £6.95)
TM356 3 ' digit LCD 29 ranges as TM355.

]guuoglflarbzllielry |[I:|g (;gnnlled] s £95-00
M351 31 digit LCO. 29 ranges. 0.1% basic.
Ranges as above. 2000 hour battery Ill.;, £' ' 5.00

(UK C/P B5p)
_,_,..

;iiiiﬁ

3035 t5MHZ 5mv/dliv 130mm (5] display. Built in

component tester. Trig to 20MHZ £l 98 00

3132 Oual 20MHZ. trig to 40MHZ. 2mV/div 130mm (5]
display. algebraicat add/sub.Reg OC 0/P's + 5V and + 12V. Built-

incomponent comparator £297 oo

LA

LED COUNTERS i« c/pesy

219 x 240 x 98mm. SmV sensitivity 0.1HZ resolution
100 5HZ to 100MHZ
600 SHZ to 60OMHZ A&B inputs

Options: GNICADS  £10.60

vZalnN
METEOR mains or battery portabie 8 digit LEO counters. Size

£95.00
£121.00

1000 5HZ to 1000MHZ (1GHZ) A&B inputs £' 65 00
RF pickup Agrial £7.75

HA MEG 2 year warranty

HM 103 10MHZ 2mV portable. Trig to 30MHZ 60 x 70mm
display. 1KHZ calibrator. 8uilt in component tester. Size 212w

x 114h x 280d mm £167.00

HM 203/5 Dual 20MHZ. 2mV trig to 40MHZ 1KHZ cal. BD x

FUNCTION GENERATOR =2

UK C/P 65

JUPITEH 500 Function generator 0.1HZ to 500KHZ or better.
Sine, square. triangle 0/P to + 30 voits. TTL 0/P. OC offset +

£110.00

15V variable. Ext AM and sweep facilities
2207240V AC operated.

100mm display. Built in component tester. Slim design 285w x
145h x 380d mm 2264 m

HM204-2 Dual Z0MHZ 1mV. Trigto SOMHZ sweep delay. B0 x
100mm dispiay. Z mod input. Size 258w x 145h x

w04 £365.00

HM605 Duat B0MHZ. 1mV. Sweep delay. Z mod. 1 KHZ cal.. etc
etc. Built In component tester. Size as HM204 B0 x 100mm

sl £515.00

N 7]

SCOPEX

14015 Dual 15 MHZ §" tube
TV SYNCHZ MOD _ Size 153 x 312 x 435 mm

£325.00

OPTIONAL
Carry case £5.95 AC adaptor £6.95 NICA0S £11.00

SUPPLIERS OF ELECTRONICS FOR EVERY PURPOSE

(RDEREN EISTROAIEHONE 301 edgware Road. London, W2

{Large 25p for latest Catalogye)

THURLBY EQUIPMENT a{g

=

4% DIGIT LCD
MULTIMETERS

2B range 10mV Res. 10A AC/0C 32 Meg ohm_ Freq.
measurement function {UKC/P £1.00)

1503 0.1% basic £159.00
1503HA 0.03% basic £175.00
1504 0.08% basic. True RMS £185.00
Dptions: Carry cass £18.00

19054 5'; digit Intetligent multimeter 29 ranges

F6 As above plus fitted 1mV. 0.015% basic. Auto storage. Computing

0.2HZ 1o 200 KHZ Fanction Generator £425.00 functions.etc. £325.00
2Tl'lllNl)lﬂl L] EIGHT CHANNEL
S(!’Ialr(‘)“ﬂarlrsmil battery portable siim scope vl ? SCOPE MULTIPLEXER

32 x26mm dlsplay. Many fsatures. ! LEAFLET 0M358 Expands any
UK C/l;ng: .007 £l 65 00 . mmu most ”e"ias:ar:;ag;efmr scope to eight channeis

digital or analogue signals.
35MHZ BW

£169.00

Test Equipment, Audio, Communications 01-724 3564

4 edgware Road, London, W2

- Up to £1000 instant credi
Available through Lombard Tricity Finance

CALL IN AND SEE FOR YOURSELF R PRI e AR R L A L e e A LR r Al )

CIRCLE 17 FOR FURTHER DETAILS.
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Please add 15% VAT (UK only|
Export allow adeguate CIF

POWER
SUPPLIES

UK C/P £2.50)

Twin LEO read out
[Volts/amps) 0.1% accuracy.

PL3100/30v,0/1A £118.00
PL3200/30V. 0/2A £145.00
PL1540/15V. 0/4A £145.00

PL310 QUADMDDE DUAL (QMD)
2x 30V 0/1A or 0/30V 2A or 0/60V U/IAorum
+30V0/1A 249.00

PL320 QMD

As PL310 but twice current £315.00
DIGITAL CAPACITANCE
METER

(UK C/P £1.00)
CM200 Bench portable. [
6 ranges cover ipi'to
2500mtd. 415 digit LCO.
02% basic £89.00

ALL PRICES
EXCLUDE VAT

Computers 01-402 6822  Equipment 01-724 0323 » Components 01-723 1008




Not only in height is the range of Clark Masts wide but also in the
field of application. Every model, mechanical or air-operated,

has been created in response to customer requirement
and proved in service; for over 25 years.
Major users in the Communications Industry,
Broadcasting, Civil Authorities and Military
Commands worldwide, have all contributed
and benefited fram Clark Masts’ B
reliability and ceaseless engineering
improvement.

LT A

[

—

Write for your
copy of Clark
Masts' “Fast

Guide to Mast
Selection” and
see what we meon.

cMRKMAsB UK CLARK MASTS t1d. (WW), Binstead, Isle of Wight, England EUROPE GENK TECHNICAL PRODUCTS N.V. 'WW). Woudstraat 21
Tel: (0983} 63691. Telex: 86686 3600 Genk, Belgium. Tel: 011/38.08.31. Telex: 39354

CIRCLE 41 FOR FURTHER DETAILS.

NEW from Kontakt

The capability and effect of
compressed air in a handy can.
TENSION 67 efficiently removes
dust and deposits from

g

KONTAKT

electronic components,
electronic and electrical appara-
tus, microscopes, medical
equipment, cabinets, etc. Abso-
lutely no spray residues. No
compressed airline needed.
With plug-in nozzle even blows
around corners. Ready for use
in the service kit.

Kontakt 60
Dissolves oxides and sulphides, re-
moves dirt, oil, resin and traces of metai
abrasion. Protects against erosion. En-
sures perfect contacts.
] : Kontakt 61
. = Special cleaning, lubricating and anti-
corrosion fluid ?or NEW {non oxidised}
and specially sensitive contacts. An ex-

celient lubricant for all electrical and
electro-mechanical systems.

Sprag Wash WL

A rapid cleaner for reliable washing and
degreasing of electrical equipment and
components. For removal of dirt, grease,
oil, soldering residues and other impuri-
ties.

ALSO AVAILABLE:

A COMPLETE RANGE OF INDUSTRIAL AEROSOL SPRAYS

STEREQ MICROPHONE AMPLIFIER

@ 50 or 200 Ohm balanced
microphones to balanced
lines

® Variety of low frequency
characteristics for im-
proving the clarity of
recordings

@ Inputs filtered against
3 radio interference

" @ Complete boxed unit or
double mumetal screened
amplifier module alone

Surrey Electronics Ltd., The Forge, Lucks Green, Cranleigh, Surrey
GU6 7BG England. Tel: 0483 275997

SK10 Soldering Lacquer, X75 Cold Spray, K70 Plastic Spray, K88 Oil Spray, K701
Vaseline Spray, K90 Video Spray, K33 Graphite Spray, K100 Antistatic Spray,
K101 Fluid Spray and, of course, Positiv 20 positive photo resist for printed
circuits.

Details from:

Special Products Distributors Ltd.

81 Piccadilly, London W1V OHL
Tel: 01-629 9556. Telex: 26500 (answerback RACEN)
Cables: Speciprod, London W1

Tel. 029-34-5353 Telex 87116 Aero G

MOD approved CAA approved

CIRCLE 29 FOR FURTHER DETAILS.
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FLOPPY DISCS

Floppy discs

Floppy discs provide a cheap and convenient
replaceable storage medium for use with
microcomputers. David March explains how
discs and disc operating systems work.

A floppy disc is a thin flexible disc
coated with magnetic material
inside a square sleeve. Inside,
the sleeve is coated to provide a
smooth, low friction surface. In
operation the sleeve remains sta-
tionary whilst the disc spins
within it.

The sleeve has various aper-
tures and notches to allow access
to the magnetic coating, to allow
a drive cone to engage and for
mechanical/photo-electrical sen-
SOrs.

The write protection notch
allows the user to ensure that val-
uable information is not inadvert-
ently overwritten. The disc drive
will sense when a protected disc
i1s present and will only allow
reading of data from the disc.
Unfortunately, two standards
exist for the different floppy disc
sizes: on 5zin. floppy discs the
notch is covered to protect the
contents, whilst on 8in floppy
discs the reverse is the case.

For detecting the rotational
position of the disc two different
methods are available. Both use a
single index hole in the magnetic
disc to determine the start of each
revolution. This is sensed photo-
electrically. Subdivision of each
revolution is provided for either
by a further set of index holes (in
hard sectored discs) or by magne-
tically recording a special identity
pattern at the required intervals
around the disc (soft sectored
discs). The two systems are not
compatible.

The remainder of this article
deals solely with 5iin soft-sec-
tored floppy discs.

Originally only one side of the
magnetic disc was used for
recording  information  (the
reverse of the side shown in
Fig.1) but modern drives may
have two read/write heads and
use both sides of the disc. The
disc is rotated at 300 rev/min,
clockwise as viewed in Fig. 1.

On double sided discs, each
face is usually treated separately.

The sides are numbers 0 and 1,
side 1 being the side with the
label; however, some manufac-
turers prefer to number the sides
1and 2.

The read/write head is moved
radially in discrete steps, dividing
the magnetic disc into a set of
concentric data storage areas.
Each area, known as a track, is
one bit wide. For reference pur-
poses these are numbered: the
outermost track on side 1is track
zero, the next, track 1 and soon.
Side 2 again starts with the outer-
most track — depending on the
implementation this may be
known as track zero or continue
numbering after the whole of side
1%

The number of tracks on a side
1s determined by the mechanical
precision of the disc drive. The
tracks are spaced either 48 or 96
to the inch. The total movement
of the head is restricted to rather
less than one inch, giving 40 or 80
usable tracks.

The rate at which data is read
or written is determined by the
floppy disc controller (f.d.c.). It
1s necessary for the f.d.c. to
remain in synchronism with the
data being transferred. Originally
this was achieved by interposing
a clock pulse between each data
pulse but with modern tech-
niques the clocking information
may be recovered from the data
pulses. This allows a higher pack-
ing density for data. The transfer
rate at the lower density (single
density) is 125000 bits per sec-
ond whilst at the higher density
(double density) it is twice this.

Each track, which can hold
about 3100 or 6200 bytes of data
depending on the density, is
divided into sectors. This pro-
vides a more manageable unit of
storage, one sector being the
minimum amount of user infor-
mation which can be transferred.
Typical sector sizes are 256 or
512 bytes of user information.

The sectors are numbered and
each one begins with a series of
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by David March

Locatio

Aperture for read/write head

Write protection notch

synchronizing bytes followed by a
set of seven bytes known as the
address field. These contain
information used by the f.d.c. to
determine the sector number and
data type and to confirm the track
number. Further synchronizing
bytes precede the user data in
each sector and then two bytes of
checking information complete
the sector. Taken together these
housekeeping bytes add an over-
hed of at least 40 bytes per sec-
tor. In addition, there are syn-
chronizing and padding bytes at
the beginning and end of each
track.

Thus there is a trade-off
between sector size and usable
storage capacity. For example,
with double density ten 512-byte
sectors give 5120 usable bytes,
whilst eighteen 256-byte sectors
give only 4608 usable bytes. Yet
both occupy the full track.

Formatiing

The user establishes the sector
structure by formatting the disc.
This process uses special com-
mands to the f.d.c. to create the
appropriate synchronizing, add-

Fig. 1. Features of a 53in.
soft-sectored floppy disc.

David March, C.Eng., M.L.E.E.,
was born 1941. He began
dabbling in etectronics at an early
age when a Z80 was the size and
shape of a light bulb and
produced rather iumpy d.c.! He
practised as an electrical power
engineer until he was introduced
to programming in 1968 on an
ICL mainframe computer using
Cobol and Fortran. He moved via
assembly language programming
on a mini computer to system
design, and latterly system
procurement, for real-time
supervisory systems. he still
dabbles in electronics: His
interests centre on a Z80-based
microcomputer and electronic
organ. He is married with two
daughters.
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FLOPPY DISCS
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Read/write head

Fig. 2. On a soft-sectored disc
the index hole marks the
start of the first sector in
each track.

Fig. 3. In each sector, the
data field is preceded by
bytes which specify the sec-
tor and track numbers and
the size of the sector. At the
end of the field comes a cyc-
lic redundancy check to pro-
tect against error.

ress, data and checking bytes on
each track.

A track begins when the index
hole is detected and comprises a
set of sectors which pass sequen-
tially beneath the read/write head
(Figs 2 and 3). Dunng formatting
each track is laid out on the discin
turn starting with the outermost
(track zero) and proceeding
inwards.

Disc drives

The drive unit includes the drive
mechanism itself and some elec-
tronic logic to send and receive
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signals from the f.d.c. An inde-
pendent power supply may be
incorporated or the low voitage
requirements may be derived
from the attached microcompu-
ter.

The main feature of the drive
mechanism is a robust frame,
typically made of cast aluminium,
to which are attached the main
drive shaft and its motor. The
drive shaft is supported so that
when the floppy disc is placed
within its slot, the disc rests
against one end of the shaft.

When the door or latch is
closed a free-running cone passes
through the major holein the cen-
tre of the disc and locates in a
recess in the end of the drive
shaft. This centralises and grips
the disc ensuring that it is held in
precisely the same position each
time it is mounted.

The shaft may be drniven
directly by a flat (pancake)
motor, for example in a low pro-
file disc drive, or via a belt from a
motor mounted clear of the disc.
According to characteristics of
the drive the disc may be rotated
continuously or only when send-
ing or receiving information.

Behind the drive shaft and
mounted in some form of slide is
the read/write head assembly.
This consists of a single head and
a corresponding pressure pad or,
for double-sided operation, a pair
of heads one either side of the
disc. When the drive is quiescent
these do not touch the disc. When
the drive is active for reading or
writing a solenoid presses the
head and pad (or both heads) into
contact with the magnetic surface
of the disc to allow the transfer of
information.

A further motor, invanably a
stepper motor, connected by
some form of linkage to the head
assembly, allows the head to be
positioned precisely above any
track. The linkage may be a heli-
calscrew, acam track or a flexible
steel band. Good design in this
area and a robust frame are
essential to allow the head to be
positioned repeatably on tracks
with a spacing of about 0.3mm (in
an 80 track drive). When the door
or latch is opened the head
assembly is moved well clear to
allow the floppy disc to be with-
drawn or replaced.

Also mounted on the frame are
the sensors for the index hole and
for the write protection notch. On
some drives these may addition-
ally serve to detect when a floppy
disc is being inserted. This per-
mits the drive shaft to be rotated
as the floppy discis gripped by the

cone and improves the precision
with which the disc is located.

The electronic logic receives
signals from the f.d.c. to activate
the motors and solenoid and
return status information to the
f.d.c. The logic carries out var-
ious timing and interlocking func-
tions to rotate the disc at a con-
stant speed, to isolate the writing
circuits when write protection is
activated and to amplify and
shape the reading and wrmiting
data pulses.

A photo-electric sensor en-
ables the computer to synchron-
ize reading and writing with the
physical position of the magnetic
disc. In most drives, the read/
write head is pressed into contact
with the disc only when read or
write commands are issued from
the computer. A sensor detects
the presence of the write protec-
tion notch. When a write pro-
tected disc is present, the elec-
tronics associated with writing
are inhibited within the drnive
itself and the write protected sta-
tus is passed to the computer.

Disc interface

Most disc drives pass data pulses
to and from the f.d.c. through a
standard electrical and physical
interface. Known as the Shugart
interface after the disc dnve
manufacturer, this consists of a
34-way edge connector for a
printed circuit board carrying
t.t.l. compatible signals.

The drive select signals allow
several disc dnives to be con-
nected in daisy chain fashion to a
single f.d.c. which will then
activate only one drive at a time,
causing the read/write head to be
loaded in the selected dnve.

Motor on causes the discs to
be spun in all dnves irrespective
of which drive is selected. This
minimises the time taken to
switch from drive to dnve.

Other commands are inhibited
except when the dnve is selected.

R/W head direction presets
the head movement inwards or
outwards.

R/W head step causes the
head to move one track in the
preset direction.

Write data and clock receives
the pulse steam from the f.d.c.
for writing to the disc.

Write gate activates the writ-
ing amplifier to allow the pulse
stream through to the read/write
head.
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Side select chooses side 0 or 1
in a drive equipped for double
sided use.

Index pulse is triggered by the
index hole at the start of the track.

Track zero is active when the
read/write head is positioned at
the outermost track.

Write protection is active
when a protected disc is placed in
the drive.

Read data and clock sends
the amplified and shaped pulses
to the f.d.c.

The BBC microcomputer inter-
face supports only Drive Select 0
and 1 (pin 14 left unconnected)
and uses the spare pins 2 and 4 as
an alternative Side Select and
Index Pulse respectively. The
TRS-80 Model 1 allocates Side
Select (pin 32) as an additional
Drive Select to allow a fourth
drive to be connected. These
inconsistencies are generally
benign.

Floppy disc controller

Most of the logic to control the
disc interface is provided by a
single 1.s.i. chip. This handles
timing and synchronization, par-
allel-to-serial conversion and
vice versa, track and sector posi-
tioning and error detection and
reporting.

Other discrete logic provides
drive and side selection, address
decoding and primary clocking
information. All this logic is
closely-coupled to the microcom-
puter through the control, data
and address buses for receiving
commands and returning status
signals and user data.

The f.d.c. operates under the
control of the attached micro-
computer. The commands (and
parametric data) are placed in
registers internal to the f.d.c.
wich initiates the commands by
signalling to the disc drive and
advising the microcomputer
when data is required or avail-
able. When the command is com-
plete it provides a status report.

Typically the command and
parametric data registers are
allocated adjacent addresses in
the microcomputer input/output
memory space or i/o ports. The
f.d.c. will provide additional
internal registers for its own use.
It may also be connected into the
interrupt hierarchy and d.m.a.
interface if these are provided.

On initialization of the disc sys-
tem the microcomputer loads any
basic parameters which the FDC

Basic disc controller com-
mands provide the following
functions:

® reset all logic and termin-
ate any active command

® reset head to track zero

® activate drive motor and
time out if no commands for
an appropriate time — typi-
cally about five seconds

@ select drive and side

@ move head to specified
track

@ read user data from speci-
fied sector

® write user data to specified
sector

® verify user data in speci-
fied sector

® format track

® terminate current com-
mand.

Basic disc controller status
signals include the following:

@ disc ready to receive next
command.

@ controller ready to receive
next command.

@ disc write protected.

® requested track/sector not
found.

® ready to send/receive next
data byte or direct memory
access ready/acknowledge.

@ head at track zero.

@ various failure conditions.

Connector

nos. Direction

Purpose

No connection

"

12
I
56

7 8 Out
9 10 In
ndhiz  In
13 ¢ % In
5E1E I
TEH. In
1920 In
AEpn I
BEA In
“CA2% oot
NWw  out
“h o
nwpr In
33 0 34

Index pulse-start of track

Drive select 0
1

—_—

——

Motor on

RIW head direction
R/W head step

Write data and clock
Write gate

Track zero

Write protection
Read data and clock
Side select

No connection

requires for normal operation, for
example disc drive selection and
head stepping intervals, and then
issues a command to reset the
head to track zero. The f.d.c.
sets the Head Direction signal to
outwards and pulses Head Step
until it recognises from the Track
Zero signal that the head is at
track zero. The f.d.c. then clears
the track register, sets the Disc
Controller Ready status indica-
tion and triggers the interrupt
signal. The microcomputer is
now free to issue further com-
mands to the f.d.c.

Other commands operate in a
similar way, the microcomputer
loading the track and sector num-
bers as parameters into thef.d.c.
registers before issuing the
appropriate code to the command
register.

During normal read/write
operations, the microcomputer
specifies which track and sector
are to be used for the transfer.
The f.d.c. determines whether
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head movement is required and in
which direction by comparing the
value in the track register with
the requested track number. It
then issues the appropriate num-
ber of step pulses.

Normally the f.d.c. will ready
the address fields to confirm that
the correct track has been found
and will update the track register.
Either or both of these supple-
mentary actions can be sup-
pressed to allow processing of
discs which have inconpsistent
physical and logical track num-
bering schemes. Forexample, an
80-track drive can handle a 40-
track disc if the head is always
moved in two track increments
from track zero. The physical
track number will always be twice
the logical track number.

Data synchronization

The pulse stream to and from the
disc contains both data and syn-
chronizing information. At the
most primitive level, information
is needed to enable individual
data bits to be recognised. It is at
this level that the differences
between single and double dens-
ity arise.

In single density working, a
regular clock pulse stream is
interleaved with data pulses
whose presence or absence indi-
cates a data bit value of 1 or 0. For
example, a data pattern of
1011001 looks like this:

Fig. 4. Edge connector details
of a 5%in. disc drive. Direc-
tion in denotes a signal tow-
ards the disc drive, out a sig-
nal from the disc drive. Even-
numbered pins 16 to 24
inclusive require 1502 pull-
up resistors at the end of the
cable remote from the f.d.c.
Odd-numbered pins are all
signal ground.

T a o a 1 ¢ v 0 a0 ctoroa

The time interval between clock
pulses is 8ps and the data pulses
occur midway between adjacent
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In the second part of his article,
David March will describe some
practical disc operating systems.

clock pulses. This has the effect
of producing a frequency modu-
lated (f.m.) signal which switches
between 125kHz and 250kHz.

Data bits are zero when the fre-
quency is low and one when the
frequency is high. Each pulse is
recorded on the disc as a pair of
magnetic flux changes. The mini-
mum distance between pairs of
flux changes occurs on the inner-
most track between data pulses
representing a bit value of 1 and
the adjacent clock pulses and is
less than 0.005mm. This is the
limiting factor for reliable magne-
tic storage.

In double density working, the
clock pulses are suppressed
except between successive data
bit values of 0. The same data
pattern as in the single density
example above reveals the signifi-
cant reduction in pairs of magne-

| I |

(=]

1 0 CL 0 1

Fig. 5. Block diagram of a
floppy disc controller i.c.

tic flux changes for the same data
pattern. The worst case occurs
when adjacent data bit values are
1. A companison with the single
density case gives a time interval
of 8ps for 101, 4us between two
1s and 6ps at the beginning and
end of 1001.

The result is a modified fre-
quency modulated (m.f.m.) sig-
nal switching among 125kHz,
250kHz and 167kHz. Thus the
data storage density is doubled

with no increase the proximity of
magnetic flux changes, but at the
expense of additional complexity
in generating and recovering the
data stream.

Field synchronization

At a higher level the f.d.c. must
be able to recognise the address
and data fields. This it achieves
by placing a unique bit pattern at
the front of each field. The de
facto standard for the original
8in. floppy disc was the IBM
3740, which established the add-
ress and data field structure. In a
slightly modified form this has
been retained for 51/4in. floppy
discs. Since all 256 possible
values of an eight-bit byte must
be available for use within the
data field, the unique bit pattern
is created by suppressing further
clock pulses.

To ensure that thef.d.c. isina
stable condition, the bit pattern
commences with a minimu of
400pus of data value zero, i.e.

uninterrupted clock pulses. In
single density, a single byte in the
range F8,, to FE, with three
missing clock pulses follows. In
double density, three bytes of A1
or C2 with one further clock pulse
missing are followed by a single
byte in the range F8 to FE. F8to
FB precede the data field, FC
indicates the index hole and FE
precedes the address field (FD is
unallocated).

Track structure

The purpose of the track struc-
ture is to allow the data within
individual sectors to be read into
the microcomputer and to enable
new data to be written from the
microcomputer without interfer-
ing eith data in other sectors. The
f.d.c. recognises the field syn-
chronization information and
presents or requests data. When
the specified sector has been
found. Small gaps are left
between the various fields to
allow time for this response.

11l |

(o I I O R A

| ]

LA o N o R ¢ o A

Field synchronization: F8 (above) and Al (below),
both with missing plot pulses (see text).
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The start of each track is deter-
mined by the index hole but may
also be indicated magnetically by
a field synchronization pattern
with a coding of FC. This magne-
tic encoding appears to be
redundant. Each track begins
with padding bytes to leave a gap.

Each sector begins with a syn-
chronization pattern with a cod-
ing of FE followed by four bytes
which specify the track number,
side, sector number and coded
sector size. These four bytes are
processed to generate a 16-bit
cyclic redundancy check which is
held in the next two bytes. Furter
padding bytes are succeeded by a
field synchronisation pattern
with a coding of F8, F9, FA or FB
and the by the data bytes them-
selves. The data bytes are also
processed to generate a cyclic
redundancy check which is held
in the succeeding two bytes.

Each sector is completed by a
small gap of padding bytes and
finally the track is filled up with
padding bytes until the index hole
recurs.
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XY PLOTTER

More on the XY plotter

Concludes the up-dating article on this versatile design

by P.N.C. Hill

If both options yield the same
deviation then both stepper
motors could be stepped simul-
taneously to give a true 45 degree
step. However, the extra time
involved in checking for this con-
dition is probably not justified, as
performance seems to be more or
less unaffected (although this
may differ from one plotter to
another).

The above method only caters
for lines in the first quadrant
(lines from bottom left towards
top right). The movement in the
X direction can either be left or
right whilst the Y direction can
either be up or down. This is cal-
culated before the start of the
actual drawing and made note of
so that when say MOVE IN X
DIRECTION is executed the
motor is moved either left or right
asnoted. FromthenonX1landY1
are only important in magnitude
and not sign. This generalizes the
algorithm for any line.

The last important point to
consider is a step repetition rate.
This is best done by experiment.
A delay routine is added to ensure
that neither motor receives
pulses too quickly torespond. Ifa
gently sloping line is to be drawn
(gradient less than one) then a
delay need only be inserted each
time the X motor is stepped. No
delay need be inserted after a Y
step as no two consecutive Y
steps are ever issued without
interposing X steps which serve
as the delay. The situation is con-
versly true for lines with gra-
dients greater than one.

Improved performance can
also be achieved by accelerating
the motors at the start of a line
and decelerating them to stand-
still at the end. Overall plotting
speed may be improved by this
technique as the main limitation
appears to be the overshoot
obtained when the pen suddenly
changes direction. This would
naturally be reduced with the
more gradual changes.
Complete vector generator. A
complete line drawing procedure
written in Pascal is shown in List-
ing 1, which is fairly self-explana-
tory, even to those not familar

forms all the above mentioned
tasks and need only be given the
coordinates of the endpoint of the
line to be drawn.

In addition, the routine is able
to draw dashed lines. The under-
lined section controls this func-
tion. Setting the variables DASH
SIZE and GAP SIZE controls the
mark-space ratio of the resulting
line.

The delay procedure will natu-

rally depend on the speed of the
computer on which the program
1s run.
Drawing circles. Once the line
drawing routine has been per-
fected everything follows onw-
ards from it. Drawing circles can
be done in a number of ways.

A circle can be drawn paramet-
rically by making the X compo-
nent proportional to a sinusoid
and the Y component propor-
tional to a cosinusoid. Changing
the relative phases of the func-
tions results in an elipse. This is
just a simple form of Lissajous
figure.

As the circle is one of the basic
shapes required for drawing dia-
grams, an integer-based routine
which yields an optimun step
approximation of a true circle is
obviously desirable. This can be
done in four parts; one for each
quadrant. In each quadrant there
are only two possible directions
in which the pen can be moved, as
Fig. 9 indicates. The technique is
similar to that used in the DRAW
procedure. Each of the two solu-
tions are tried and the distances
of the pen from the origin of the
circle are then calculated for each
by a simple application of Pytha-
goras. The solution which leads
to the smallest deviation from the
required radius is chosen for the
actual movement of the pen. The
resulting circle drawing proce-
dure should use the DRAW
procedure for actually moving the
pen even though only one step at
a time is moved. This enables
dashed circles to be drawn in

the same way as for straight
lines so maintaining compatibil-
ity. Figure 10 shows how this
technique performs.

Although the above technique

will give the best results possible,
it is not so easy to adapt it for
drawing arcs, which form another
of the important building blocks
required for drawing larger dia-
grams. This can be done more
easily with the parametric tech-
nique.
Use as a stencil and drafting
aid. The technique for drawing
alphanumerics was mentioned in
the previous article. Each charac-
ter is defined on a 16X16 grid in
much the same as with a matrix
printer except more points are
used. The sequence of coordi-
nates is then processed by the
program which simply moves the
pen from one point to the next.
The actual active area of this grid
that is used for normal characters
is shown in Fig. 11. Rows 0,1,2
are reserved for descenders. and
graphics, underline etc. Columns
11-15 are also not usually used to
provide for extra-long symbols to
join with the following charac-
ters.

Listing 2 gives the data for the
full ASCII character set in both
upper- and lower-case. FEH is
used as a pen drop code, EFH is
used as a pen lift code and FFH is
used to terminate the data for
each character. The data table is
accessed by scanning from the

Fig. 9. Demonstrates the
smoothness with which
circles can be drawn.

Fig. 10. Grid system used to
define alpha-numerics and
simple graphics. The data
representing the letter K is
given in listing 2.

FOOTNOTE

*Listings referred to in this article can be
obtained by sending a stamped,
addressed envelope 1o this office. Please
mark your letter ‘XY PLOTTER’.
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characters (ASCII 1-26) are used
for this purpose then these can be
embedded in text prepared using
a word-processor such as Word-
star. Figure 12 shows the various
options available in the interac-
tive control program mentioned.
Sub-scripts, super-scripts, over-
prints, underlines, half-spaces
etc. may all be inserted as control
characters.The cylindrical coor-
dinate version of Laplace’s equa-
tion was written out using this
program and is shown in Fig. 13.
This took only a few minutes to
enter at the keyboard but the
results would take much longer to
achieve by using stencils.

Picture with depth. The X/Y
plotter is naturally limited to
expressing diagrams and pictures
in two dimensions. There are a
large number of instances, in
engineering particularly, that

Fig 11. With suitable software
the plotter is a useful aid in
preparing artwork.

Fig. 12. A clear indication of
the effectiveness of the
hidden line removal
algorithm described.

Fig. 13. Hidden line removal.
The area marked as hidden
in (a) is lower than the peak
to the right.

Side view

{a)

Front view

-

beginning for FFH. When this
code is found, the following byte
contains the character code.
When the correct character code
is found, the following bytes as
far as the next FFH form that
character’s data.

The data as given produces a
standard ‘Elite’ character set.
Other types faces can be pro-
duced by manipulating the coord-
inates. They can be scaled
(enlarged or reduced), the aspect
ratio can be altered, they can be
‘tipped’ forwards for italics or
leant backwards as shown in the
text at the end of Listing 2. Char-
acters can be over-written to
thicken the lines and produce
print with apparent depth. All
this can be supported in the con-
trol program by using control
characters embedded in the text
which is to be drawn. If control
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benefit from analysis in three
dimensions. The plotter can be
made to express such three-
dimensional drawings on the two-
dimensional sheet of paper. A
technique which can be used in
general applicatiions is simply a
trick to fool the eye. The dia-
grams in Fig 14 and 16 illustrate
this. It shows the interaction of
two circular wavefronts on a
membrane. The result is natu-
rally an interference pattern. The
program required to draw such
figures is suprisingly simple and
short.

The three dimensional effect is
a result of hidden-line removal,
which is particularly evident in
Fig. 16. This is simply the remo-
val of any lines that would be hid-
den from direct view if the object
was truly three-dimensional.
Figure 15 shows this. Viewing

from the right side, all points to
the left of and lower than the right
hand peak are hidden. If the
shape is drawn in front projection
(Fig. 15(b)) the drawing is done
from the ‘near’ side backwards.
When the pen drops below the
highest line drawn on the paper
so far at that current X coordinate
then it is lifted from the paper. It
is only put back in contact with
the paper when the pen moves
above the level of the highest line
drawn so far. We must therefore
keep a continually updated record
of the highest point (greatest Y
coordinate) reached on the paper
at all corresponding values of X.
This horizon is stored in an array
equal in length to the number of
steps acros the page (left to
right). The draw procedure is
modified such that if the Y coor-
dinate of the current pen position
is less than that held in the corre-
sponding element of the array,
then the pen is lifted. If the con-
verse is true, then the pen is
dropped onto the paper and the
element of the array updated with
the current Y coordinate of the
pen position.

As mentioned, a modified draw
command performs all this. The
actual program which generates
the ripple patterns is shown in
listing 3: the version shown only
produces a single peak rather
than the double peak as shown in
Figs. 14 and 16. The program is
easily understood if it is imagined
that the height of the surface
above the floor is given by the
trig. function whose argument is
the horizontal distance from a
fixed point on the floor. The
height is calculated at regular
intervals and then projected as if
viewed from an angle to the hori-
zontal. Altering the various par-
ameters at the start of the pro-
gram allows an almost limitless
selection of patterns to be drawn.
Other uses. The plotter is also
useful for drawing graphs and his-
tograms: Fig. 17 is an example.
Labelling was added using the
separate interactive program
described. The graph shows a
frequency response simulation of
the digital filter whose impulse
response is shown top right.
Phase and pulse responses and
output sequences resulting from
any specified input can also be
calculated and shown graphi-
cally. Graphs are accurately
drawn so relative measurements
can be taken from them, although
absolute measurements can be
obtained in tabulated form from
the program.
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Computer boards

This starting point for potential buyers of 4
computer boards includes products in all pnce

ranges for everyone from enthusiast to
equipment manufacturer.

One thing that all buyers of
computer boards have in common
is the need for i/o otherthan just a
v.d.u. and keyboard. Ideally, a
board conforms to a bus system
for which there are add-on boards
from more than one
manufacturer. These  buses
include STD, IEEE696 (S100),
Multibus, 80-bus, Q-bus,
Versabus and more recently,
VME, STE, G64, Futurebus, etc.
(and IEEE488 for readers
thinking of interfacing measuring
instruments). Ideally, the board
also complies with standard 19in
rack equipment but not all
popular bus specifications allow
that, especially the older ones.

A drawback of compatibility
with 19in rack equipment and
standard buses though is that it
tends to make the end product
expensive. Boards with edge
connectors are often used to save
costs, but to conform with 19in-
rack Eurocard backplanes, DIN
41612 connectors must be used.
Complete  computer  boards
reduce the need for connectors
and hence reduce cost, but often
at the expense of flexiblity. With
boards designed for rack
mounting, one invariably has
ready access to the micro-
processor bus; this is not
necessarily so with complete
computer boards.

As the first decision you will
have to make i1s whether or not
you want a rack-mounting board,
these descriptions have been
divided into two sections —
computer boards, and Eurocards
for rack mounting. A Eurocard
sized p.c.b. measures 100 by
160mm, a double Eurocard
measures 233 by 160mm. Note
that there is equipment for
mounting boards conforming to
other standards in 19in racks
(inc. Multibus and $100).

Board descriptions

Designed primarily for program
development and o.e.m. applic-
ations, CA901/2 boards from
Costgold Research Ltd support

CP/M86 (concurrent version due
this month) and MP/M86 and use
vectored interrupts. The optional
CP/M86 operating system with
utilities is £199. Prices include
hardware manual with circuit
details and a user guide for pro-
gram  development/debugging
using the inbuilt monitor pro-
gram. A real-time clock is stand-
ard on the 902. Three variations
on these boards are available as
are v.d.u., floppy and hard disc,
colour graphics, i/o and IEEE488
interfaces. Software is also sup-
plied by the company.

E&WW 301

For use as a general-purpose
computer or development sys-
tem, Maggot 09 requires a key-
board, disc drives, video moni-
tor, supply and either Flex or 0S9
operating system. Manufacturer
Deephaven says that the product
is intended for professional and
o.e.m. applications, but may be
of interest to the ‘serious home
user. A bare board with roms,
programmable logic array for
address decoding and data is £70
(ex. v.a.t.).

One of four d.m.a. channels is
used for disc interfacing, for 8
51/4 or 31/2in drives (mixed type
and density if need be); the three
remaining channels are spare.
Serial data rates are selectable
and the versatile interface adapa-
ter used for parallel i/o with hand-
shaking has two interrupting
timer counters. A battery-backed
r.t.c. is included. Peripheral
boards are planned for hard
discs, eprom programming,
printer, analogue input and
colour graphics. E&WW 302

Over 30 single board compu-
ters and processor units are sup-
plied by Fulcrum. There are some
200 products in the short-form
catalogue including memory,
video controller and i/o boards,
hard/floppy disc drive controll-
ers, development systems and
software. The company specia-
lises in IEEE696 bus (S100) sys-
tems for professional use and
sells a technical manual describ-
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ing these products — over 150 of
them — for £15.

Prices of processing units
range from £320 for a 6MHz Z80
board with vectored interrupts
and capable of addressing up to
1Mbyte, to £3300 for a complete
80186/8MHz single-board com-
puter with 128Kbyte ram,
d.m.a., disc interface and serial/
parallel ports. The 80186 compu-
ter board i1s CP/M86, TurboDOS
and MSDOS compatible. Three
boards use the 68000, one uses
the 16032 and one a 6809; all
others have either a Z80 or 8086-
like processor. Computer board
manufacturers represented are
CCS, Compupro, Macrotech,
Dual Systems, LDP, ADC, IAC,
SD Systems, Teletek, Ackerman
and Sierra Data Sciences.

E&WW 303

The Eleven-Q microcomputer
from RCS Microsystems runs
Forth using a 6500-family pro-
cessor and can be developed by
attaching a keyboard and 5V sup-
ply, or on a higher level using
Rockwell development systems.
With its 20-character display, a
keyboard and full source listing of
the monitor program the board
costs £299; Eleven-Q Forth with
manual is £48. The 4Kbyte of
cmos ram is battery backed and
the board accepts Rockwell peri-
pherals and other i/o cards.
Three 11-bit timers are available
to the user.

Development boards for the
Rockwell single-chip Forth sys-
tem are also available. The Essex
Forth Microboard at £125 and a
Eurocard single-board computer,
the SBM-CO2, using the cmos
R65C02 (to be anounced, around
£250), are new products from the
company. E&WW 304

Interfacing and monitor software
on Deltek’'s IQ200 computer
accommodate floppy and hard-
disc drives. The board uses a
SASI interface for hard discs and
d.m.a. tospeed up data handling.
CP/M bios is included in the
price, but not the system disc,

These double Eurocard
boards (above) all look
different and use different
microprocessors, but they all
have a similar specification.
(Sirius Microtech).

Late details

Products not listed in the tables but
included in the text section are
Fulcrum, Sirius Microtech, L.J.
Electronics, Siemens Flight
Electronics, Quant Systems, Pelco,
GNC Electronics and Thomson
CSF. Macro Marketing for National
Semiconductor, NEC, RCA, Texas
Instruments and Zilog, (E&WW 305)
and MEDL Distribution for Intel,
Microtek, Di-An Microsystems,
Zitel and Advanced Micro Support
(E&WW 306) produce
comprehensive and straightforward
product guides. S100-bus boards
from High-Technology Electronics
are distributed by Verospeed.
(E&WW 307) Microprocessor
manufacturers invariably produce
evaluation boards for their
products.
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and the company is currently
working on software modific-
ations to use recent Kodak
2.6Mbyte , 51/4in drives with the
same data rate as 8in dnves.
Ports are included for v.d. u. (with
graphics), keyboard and a serial
printer. A Centronics interface is
available. E&WW 308

Two solely educational computer
boards, Marc with a Z80 and
Tina with a 6502, are produced
by by L.J.Electronics. Both
boards have a keyboard, select-
able faults (for diagnosis teach-
ing) and are compatible with
other educational products from
the same company.

Marc includes assembly/disas-
sembly software, a monitor and
routines for a light-pen and
debugging. On-board facilities
include system monitoring points
and direct connection for the
company’s SA2 logic analyser.
Memory limits are up to 16Kbyte
of battery-backed ram and
40Kbyte eprom. Tina, intended
for advanced applications control
programming, has colour gra-
phics, ‘user-friendly’ software
and an on-board eprom program-
mer. Interfaces include RS232,
IEEE488 and Centronics.

E&WW 309

Dedicated output for a 640 by
576-row colour-graphics board is
provided on the Delvex 801806
computer, one of three boards
from Country Computers. It also
has input for an auxiliary key-
board, mouse or digitizer and
supports 31/2, 51/4 or 8in floppy
disc dnives, and hard dnves
through an SCSI port. Memory
may be expanded to 32Kbyte of
rom and 1Mbyte of ram, on the

An educational board on which
faults are programmable

helps students learn fault
diagnosis (L.J. Electronics).

board, using 256Kbyte devices.
Interrupts are handled by an Intel
8259 controller, there’s one spare
d.m.a. channel, and anr.t.c. pro-
vides additional timing support.
Buffered address, data and con-
trol lines are accessible.

Two other boards from the
company use 4MHz Z80’s — in
fact the PCBO4 uses five of them,
each with its own bank of 64Kbyte
ram, counter/timer i.c and serial
i/o device. Sections of the board
communicate with each other
through a ‘letterbox’. Applic-
ations suggested are concurrent
sequential  processing, data
acquisition and processing high-
speed, asynchronous, serial data
for sending to a mainframe com-
puter through the board’s syn-
chronous serial interface. The
last board, also with a ‘letterbox’
and compatible with the PCB04,
is said to be of interest to develop-
ers of file servers, networks, etc,
due to facilities like three serial
ports, one of them high-speed
RS422, d.m.a. and a QIC-02
streaming-tape interface. This
board, Masterboard 5, has a
hard-disc interface that can be
adjusted to suit either SASI or
Western Digital controllers, a
floppy-disc interface and a real-
time clock/calender. E&WW 310

As a bare board with monitor
rom, fuse-logic chipsetand docu-
mentation only the 68008-based
Micronix ESB-1 computer board
costs £199. Fully built, the board
runs Microware’s 0S9/68000
operating system (extra) using
51/4, 31/2, 31/4 or 3in drives.
For compatibility with much
existing software, single-user
CP/M 68K is also supported. The
16Kbyte monitor includes debug
facilities, i/o control, single-line
assembler and disc read/write
routines. Software selectable
data rates from 50 baud to 32 kilo-
baud are provided for the serial

ports. Address, data and control
lines are brought to a connecter
for use with peripherals and the
company’s 128Kbyte ram expan-
sion board (£199). Micronix sup-
plies operating-system/language
software. E&WW 311

Boards conforming to the STD-
bus standard and IBM PC com-
patible add-ons are supplied by
Altek. The Pulsar 6000 micro-
computer is a small Australian
import that includes a 64Kbyte
ram, 2Kbyte monitor prom,
floppy-disc controller, r.t.c. and
software-selectable serial data
rates from 50 to 19200 bit/s. Its
C1YM bios, supporting ‘type
ahead’ and time of day, switches
automatically between single/
double density (512byte sectors).
The CP/M operating system has
six utility programs; other
operating systems are planned.
Utility program/bios source list-
ings and circuit diagrams are
included in the manuals. Input/
output is through STD-bus con-
nectors.

STD cards from Pan-Asia are
also supplied by Altek. These
include a 4MHz Z80-based pro-
cessor with counter/timer device
(the B-CPU2), a 192Kbyte ram
expansion board, floppy disc con-
troller, eprom programmer, ana-
logue i/o, relay output, isolated
i/o and a printer card. Among the
IBM PC add-ons from Multitech
are colour graphics, memory
expansion, display adaptor, hard-
disc controller and serial commu-
nications boards. A multifunction
peripheral board comprising
memory expansion, communic-
ations port, printer output,
r.t.c., disc emulator and spooler
is also available. E&WW 312

Possibly the cheapest 10MHz
68000 board with memory and i/o
is the Andelos Systems’ 68000,
which sells mainly to universities
and technical colleges. Its moni-
tor, in two 2764 eproms, has 16
basic commands and allows input
in binary, octal, decimal or hex-
adecimal form. There is 12Kbyte
of eprom spare, but if more is
needed, the 2764s can be
replaced by larger devices. Sim-
ilarly, the static rams can be
replaced by larger ones to give
16Kbyte. Eight data rates from
110 to 9600 baud are slectable on
the programmable serial inter-
face, which includes modem con-
trol lines and an interrupt facility.
Two decoded select signals and
all address, data and control lines
are brought to i/o connectors.
Monitor listings, circuit diagrams

and an eprom programmer that
plugs directly into the main board
are available as are cross assem-
blers. E&WW 313

Simultaneous text and high-reso-
lution graphics on separate c.r.ts
is possible on the Microkey
4500. Three processor options
are 6502 with Forth 79 (Poly
Forth optional), 6809 with Flex,
and the Werstern Design Centre
16-bit 6502, the W65SC8186,
which is capable of addressing
512Kbyte of memory in two
banks; 128Kbyte in two banks is
used with the eight-bit proces-
sors. Eprom, in the form of two
2764s or 128s (27256s using the
16-bit processor), can be
switched out of the address
space. Floppy-disc interfacing for
31/2 or 51/4in discs is standard
and 16-colour 640X200 pixel
colour graphics is optional.
Modem signals are incorporated
in the 16 data rate serial inter-
face. Bus signals, including a
d.m.a. channel for the 6809 ver-
sion are brought to a 50-way con-
nector. E&WW 314

Since our mention of Rade in the
January 1984 computer board
survey, the company has broyght
out a version of its 150 board
without video and disc interface
sections, but with serial and par-
allel interfaces added. This
board, the Rade 50, has space
for up to 16Kbyte eprom, inde-
pendent data rate selection for
each serial channel and memory
bank switching in 16Kbyte incre-
ments. Applications include a
Z80 add-on (with CP/M using
optional  floppy-disc  board/
operating system) for any com-
puter or RS5232-compatible
device, and turning a dumb term-
inal into an intelligent one.

The company’s 150 board
includes floppy-disc, d.m.a. and
video controllers. It also has a
keyboard port, eight expansion
connectors and a light-pen input.
Optional boards are available for
parallel, serial, analogue,
IEEE488, printer i/o and mem-
ory expansion, hard disc, high-
resolution colour graphics, r.t.c.
and tracker-ball connection.

E&WW 315

With an IEEE488 interface, four
parallel channels, two eight-bit
switch inputs and RS232 ports,
the IBS 750 is intended for
industrial and scientific applic-
ations where i/o facilities and
ease of use are important. A key-
board port with 80 character by
24-line v.d.u. output provide
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PUT BBC BASIC IN CONTROL
USE THE 6502 2ND PROCESSOR
WITH BIG CONNECTIONS

BATTERY REAL TIME
BACKUP CLOCK CALENDAR

ADC-DAC INTERFACE
DIGITAL 1/0 SERIAL
COLOUR GRAPHIC
IEEE RACKING
SYSTEM

TUBE
INTERFACE

BBC 8K
MOS BASIC USER EXPANSION RAM

Single Eurocard —can stand alone and run BBC BASIC programs.

Program your control applications in BBC BASIC . . .
... FORTH, PASCAL or any other language ROM.

Adds I/0 expansion to your BBC via the 6502 bus connector,
Tube Interface for fast development.

Battery backed up Real Time calendar clock.

Runs BASIC programs in ROM or from battery backed up RAM.
Complete set of software utility modules available in ROM.

A full range of Eurocards for use in target applications.

Ideal for industry, education, research and commerce.

= =
) ‘ 44a Hobson Street Cambridge
r \p» Cambridge CB1 1NL Microprocessor
&) (0223) 324141 Systems Limited

CIRCLE 43 FOR FURTHER DETAILS.
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$torth

80 x IOOMmM
RG5PI2 MICROCOMPUTER
POWERAUL FORTH KERNEL
RAM EPROM SPACE
RS23Q INTERFACE
40 /O UNES ga Y

Qur small size,
low cost FORTH
target system
could be the answer
to your control needs

send for full information

3€ Essex Electronics Centre

Wivenhoe Park, Colchester, Essex CO4 3SQ
Telephone: Colchester (0206) 865089

CIRCLE 49 FOR FURTHER DETAILS.

MAGGOT 09 IS HERE!

THE 6809 SINGLE BOARD COMPUTER — JUST ADD DRIVES
KEYBOARD AND VIDEO MONITOR FOR A COMPLETE SYSTEM

* 2MHz Operation

* Supports any mix of 4 floppy drives up to 8in D. Density

* Built in 80x24 Memory Mapped VDU

* 64K Bytes of on-board RAM

» Real-Time Clock with battery backup

* 16 Bit Parallel plus 2 Serial I/0 ports

* Supports FLEX and 0S-9 Operating Systems

* On-board DMA Controller

* Complete with Monitor/Debug/Bootstrap EPROM

* Fully Buffered Bus Expansion connector
Fully assembled and tested ... £420 + VAT (Add £5 P&P)
Bare Board with ROMS, PALanddata. ........................ £70 + VAT (Add £1 P&P)

OR MOR
e DEEPHAVEN
9a High Street, Andover, Hants SP10 1LU
CIRCLE 8 FORFURTHER DETAILS.

S DELTEK oo

IQ 00

SYSEEIS
iﬁ’m,@m

THE FIRM FOOTING FOR CREATIVE CONSTRUCTION

DELTEK ELECTRONICS CENTRAL HIGH STREET STAPLEHURST KENT TN12 OBH
l Telsphona: Stapleshurst (O580) 893229 l

CIRCLE 18 FOR FURTHER DETAILS.
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The Microvalue Group dealers shown
below represent part of the Gemini network.

For expert advice and full details on the
Gemini System, contact your nearest dealer
today.

AMERSHAM COMPUTER CENTRE LTD
18 Woodside Road, Amersham, Bucks HP7 OBH
Tel: 02403 22307 Telex: 837788

BUSINESS & LEISURE LTD
16 The Square, Kenilworth, Warwickshire CV8 1ED
Tel: 0926 512127

CENTIFLEX MICROSYSTEMS LTD

Unit 6, Perry Road, Staple Tye, Harlow,
Essex CM18 7NW

Tel: 0279 442233

ELECTROVALUE LTD

28 St. Judes Road, Englefield Green, Egham,
Surrey TW20 OHB

Tel: 07843 3603 Telex: 264475

E.V. COMPUTING
700 Burnage Lane, Manchester M19 TNA
Tel: 061-431 4866

HENRYS RADIO
404 Edgware Road, London W2
Tel: 01-402 6822

LEEDS COMPUTER CENTRE
55 Wade Lane, Merrion Centre, Leeds LS2 8NG
Tel: 0532 458877

OFF RECORDS LTD

Computer House, 58 Battersea Rise,
Clapham Junction, London SW11 THH
Tel: 01-223 7730

SKYTRONICS LTD
357 Derby Road, Nottingham NG7 2DZ
Tel: 0602 781742

MATIBOARD COMPUTERS
AN

v CeminMicoomputers

CIRCLE 55 FOR FURTHER DETAILS.
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These represent just a small selection from the range of over 25 cards.

GM813 CPU/64K RAM BOARD - This card provides system 4 GM837 COLOUR GRAPHICS BOARD - 256 X 256 sixteen
MHz, Z80 CPU, 64K user RAM and both serial and parallel I/0. colour graphics display. Output to either PAL UHF or RGB.
GMB811 CPU BOARD - An industrial standard 4 MHz, Z80 GM816 MULTI I/O BOARD - Provides three Z80A PIO devices
controller board with parallel and serial I/O together with a plus CTC and battery backed Real Time Clock.

variableiy e e s _ GM848 SERIAL I/0 BOARD - Utilises two Z80A SIO chips
GM888 CPU BOARD - A new card featuring the Intel 8088 providing four synchronous/asynchronous serial channels with
processor to provide a dual processor system. software selectable baud rates.

GM832 SVC BOARD - Provides conventional 80 x 25 or 40 x 25 GM836 NETWORK INTERFACE BOARD - Provides RS422
screen format together with graphics capability. Includes full communication protocot for networking CPU boards.

keyboard support and overseas character sefs.

GM862 256K RAM BOARD - Supports both page mode and
extended addressing faciliies and can be used with all of the
Gemini CPU cards.

GM833 512K RAM-DISK BOARD - Provides ‘psuedo disk’
facility in a MultiBoard system.

GM829 FDC/SASI BOARD - Combines floppy disk controller

MULTIBOARD COMPUTERS

Gemini Microcomputers
on}:l SASI board supports up to four floppy disk drives plus —— The deu Ier,s ChOice

Winchester controller cards.

Gemini Microcomputers Ltd., 18 Woodside Road, Amersham, Bucks, England HPé 0BH. Tel: (02403) 28321. Telex: 837788

CIRCLE 78 FOR FURTHER DETAILS.
ELECTRONICS & WIRELESS WORLD JANUARY 1985
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TDS900 C-MOS FORTH COMPUTER

Single board Eurocard FORTH computer. Entirely C-MOS, con-
sumes typically 16mA. Uses 6303 8/16-bit processor with hardware
multiply, timer, and serial interface. Unused op-code trap
forces processor back to FORTH. Has 12K RAM and an additional 8K
spare socket. Most memory can use EPROM in place of RAM for ded-
icated applications. Fig~-FORTH language with many other useful
real-time words added. Connector is 64-pin with 5.04mm spacing
and has full data and address bus, as well as control lines and
several decoded chip selects. System is expandable off the card
by use of 6800, 6300 or 6500 series peripherals.

TDS901-X NON-VOLATILE FORTH COMPUTER

A TDS900 incorporating non-volatile RAM and modified FORTH
system. FORTH applications and/or stored data are retained in
NV-RAM when power is removed. Invaluable while developing soft-
ware. Substitute the following in place of -X to get the order
code:- -2K, -4K, -6K, -8K, -10K. This refers to the amount of
non-volatile memory. The rest, up to 12K, is normal C-MOS RAM.

TDS902 64K C-MOS FORTH COMPUTER

Although the 64K memory space is almost full the card takes
only 25mA typical because of its all C-MOS design.
TDS900-BBCSOFT DEVELOPMENT OPTION

Software for the BBC microcomputer allowing it to communicate
by the serial link with a TDS900. It is programmed through the
BBC keyboard and BBC dises store the source and object code.

TDS950 COMBINATION CARD

Cassette interface Eurocard containing 1200 baud audio to
RS232C converter, mains transformer/power supply for itself and
a TDS900 computer, and 200mA-Hr of back-up battery to make a
TDS900/TDS950 combination self-contained and portable. This is
an ideal starting system. FORTH software for cassette load
and dump of both source screens and binary data is provided.

TDS971 COMMUNICATIONS CARD

Contains an IEEE-488 Talker/Listener interface and two RS232C
ports. Complete with ribbon cable and IEEE-488 flying socket.
TDS972 PARALLEL/SERIAL/A-D CARD

Peripheral card for the TDS900 series of FORTH computers.
Contains an 8-bit parallel input/output, four status lines,
serial RS232C communications port and an 8-bit A-D converter.

* & s THIS IS AN EXTRACT FROM OUR BROCHURE * * *
Triangle Digital Services Ltd.

100a Wood Street, Walthamstow, London E17 3HX
Tel: 01-520-0442  Telex 262284 (Quote REF 775)

CIRCLE 15 FOR FURTHER DETAILS.

54 ELECTRONICS & WIRELESS WORLD JANUARY 1985

wWWWeamericanradiohistorv-com



COMPUTER BOARDS

Computer boards

Type Application Proc. MHz RAM/ROM(K) OS/Language Bus 1/0 Size mm Price
Andelos Dev, ed., 0.e.m. 68000 10 4/16 Mon. — RS232, 24 par., exp. bus — 295
Archer Dev.,, o.e.m. 280 4 (64) (Mon., Basic) — 2XRS232, 32 par., 208x%204 185
8 control, exp. bus
B-CPU2 Dev., o.e.m. 280 4 (2/8) — STD — — -
CA901 Dev., 0.e.m. 8088 8 128/8 Mon. (CP/M86) 80-bus Exp. bus 203x203 375
CA902 Dev., 0.e.m. 8088 8 256/8 Mon. (CP/M86) 80-bus Exp. bus, R5232 203203 525
Delvex186 Dev., o0.e.m. 80186 8 128/(4-32) Mon. (Muitibus) 4xRS232 310x325 —
DSTD101 Dev., 0.e.m. 280 2.5(4) (5%28-pin) (Mon.) STD-bus  2Xx8-bits, 10-pin c.t.c.
LN channel 165X115 $297
DSTD102  Dev, 0.e.m. 280 2.5(4) (3x28-pin) (Mon.) STD-bus 2XRS232 165x115 -
DSTD187  Dev, 0.e.m. 8088 5(8) (1x28-pin) (Mon.) STD-bus  2xRS232 165%115 $822
DSTD168  Dev., o.e.m. 68008 8(10) (2x28-pin) (Mon) ‘ STD-bus 2XxXRS232 165%115 $619
Eleven-Q Dev,, 0.e.m. R6511Q — 4/(8) Mon./(Forth) — RS232, 44 par. lines 228x153 225
ESB1 Dev., o.e.m., ed. 68008 8 128/16 Mon. — 2xXRS232, 2x8-bit ports 203X146 499
GM813 Dev., o.e.m. 280 4 64/2 Mon., (CP/M) 80-bus 2XRS232, 2Xxi/o ports  — —
1BS750 Dev., 0.e.m. 2x780 4 64/(32) Mon., (CP/M) IEEE488  2XRS232, 4Xi/o ports
16 inputs, exp. bus — —
10200 Dev., 0.e.m. 280 4 64/8 Mon./(CP/M) = 60-way exp. bus, 2xXser. 384X%277 360
Maggot Dev., 0.e.m., am. 6809 2 64/2(32) Mon. (OS89, Flex) = Exp. bus, d.m.a.,
RS232%2, 16 par. lines 305%234 420
Master05 OEM Z80 4 192/4 — ) — 2XRS232, RS422, d.m.a. — —
Microkey Dev., 0.e.m,, ed. 6502 1.85 128/32 -/Forth 79 = RS232, 10 par., exp. bus 342Xx145 ==
Microkey Dev., 0.e.m., ed. 6809 1.85 128/32 Flex/- — RS232, 10 par., exp. bus 342X145 =
PCB04 OEM 5xZ80 4 64/(4) each - — 1XRS422, 5xser.,
r 1sync. ser., d.m.a. = -
Pulsar Dev., 0.e.m. Z80 4 64/2 Mon., CP/M STD 2XRS232 204x115 —
Rade 50 Dev., 0.e.m. 280 A 64/4 Mon. — 2XRS232, 2 exp. ports  — 185
Rade 150 Dev., o.e.m. 280 4 64/(16) — — DMA, 2 exp. ports - 350
SGSZ8003 Dev., o.e.m. 28003 4 (10) (4/16) Mon. Multibus  2XxXRS232, 12 par. 305x171 =

user i/o. The monitor prom con-
tains 22 commands, for writing
and debugging low-level pro-
grams. Software options are
proms containing languages such
as XTAL Basic with IEEE drivers
and an editor/assembler, or disc-
based languages running under
CP/M 2.2. The board has a bat-
tery-backed r.t.c. and can be
obtained in a number of partially-
built forms. E&WW 316

Specialising in 80-bus Z80 sys-
tems running CP/M, and quite
happy not to move away from
them, Gemini Microcomputers
has recently produced a 16-bit
co-processor board for running
CP/M86, Concurrent CP/M and
MSDOS on existing systems. The
company’s main Z80 computer
board, the GM813, uses paged
memory and extended address-
ing for up to 2Mbyte ram. A fur-
ther Z80 board with more limited
capabilities is available for use as
a controller. The 8MHz 8088 co-
processor with battery-backed
r.t.c. has a socket for an 8087
arithmetic board.

A 780 processor (6MHz) is
also used on the GM832
256256 pixel video card that
can display 25 lines of 80-column
text (includes foreign character
sets). Colour graphics is possible
using a separate board, the
GM837, or the Pluto high-reso-
lution system. Other products
include  serial/parallel /o,
networking and hard and floppy
disc drive interfaces. Ram expan-
sion boards, and ram boards that

look like very fast disc drives to

CP/M are also produced. Gemini

supplies a range of software.
E&WW 317

Components used in Sherwood
Data Systems’ Archer board with
optional built-in power supply are
a 4MHz Z80 processor, a four-
channel counter/timer, two par-
allel-interface devices giving 32
ifo lines with handshaking, and
an asynchronous receiver/trans-
mitter for two-port serial com-
munications at up to 9600 baud.
Four sockets that can be moved
about in the memory map accept
24 or 28-pin rams with battery
back-up, 2716-27128 eproms, or
a mixture of both.

A ‘watchdog’ circuit resets the
system if the software loses con-
trol; other circuits protect data
from transient interference and
shut down and restart the system
tidily if power is interrupted. Pro-
cessor bus lines and other signals
including power supply (if appro-
priate) are brought to a 50-way
connector for expansion. SDS
Basic (£45) designed for use with
this board includes special com-
mands for input/output control.
The SDS debugging monitor with
18 commands is £35 E& WW318

Some 20 boards conforming to
the STD-bus standard are manu-
factured by DY-4 systems and
distributed through Dage. Three
of these are Z8( processor units,
DSTD101/2/3, the first of
which is a ‘stand-alone’ board
with five sockets for 1 to 8K
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eproms or rams, and afour-chan-
nel counter/timer with on-board
connectors. The 102, also with
four counter/timers, has three
sockets for rams or 1 to 16K
eproms and a programmable
serial interface with modem con-
trols. Connectors for two eight-
bit parallel ports are provided on
the DSTD 103 with five memory
sockets. This board, called an
intelligent slave processor, can
access all external ram and i/o on
the STD bus. E&WW

Remaining processor boards
are the 8088-based DSTD187
and 188.The 187 board differs
from the 188 board in having an
80130 real-time executive pro-
cessor and in being able to sup-
port MSDOS. The DSTD168 has
three counter/timer channels. All
three 16-bit processor boards
have dual RS232 channels with
programmable data rates, and
transparent dynamic ram i.c.

refresh. Some 15 peripheral STD
boards are manufactured, four
for memory expansion, five
mainly for RS232 and serial or
modem communications, and the
remainder for disc interfacing,
v.d.u. control, d.m.a., parallel
i/o etc. E&WW 319

A Multibus system consisting of a
Z8003 processor board and
128K to 2Mbyte ram board is pro-
duced by SGS chiefly for evalua-
tion purposes. With separate
‘SAM’ bus for connecting other
SGS modules, the processor unit
has sockets for up to 16Kbyte
rom and 4Kbyte of static ram and

Example of a single board
computer. This one even has
an auxiliary input for a
mouse or digitizer and a
special port for connecting a
high-resolution colour-
graphics card.

Wy

; __i:§

55



COMPUTER BOARDS

uses an 8003 16-bit virtual-mem-
ory processor, 8015 paged mem-
ory-management unit, 8016
d.m.a. controller, 8030 commu-
nications controller and 8036
counter/timer and i/o device.
Development systems, monitor
source listings and technical
information is available. Prices of
SGS 16-bit c.p.u. boards start at
around £929. E&WW 320

Education computer boards with
display facilities, keyboard and
input/output ports are dist-
ributed by Flight Electronics. Of
the four main boards, two have
Z80 microprocessors, one has an
8088 (16-bit) and one a 6502.
Educational i/o boards and books
support the range.

With printer/cassette inter-
faces and monitor with line
assembler/disassembler, the
8088-based MPF1/88 takes
optional roms with Forth, Basic

These Eurocards in an
enclosure with disc drives
use all high-speed cmos i.cs
and have a bus specially
designed for use with these
devices (Ctronix).

or a two-pass assembler. It has
2Kbyte of ram, expandable up to
24Kbyte, and 16Kbyte of rom
expandable up to 48Kbyte.
Expansion is through a 62-way
edge connector.

The 6502-based MPF1/65
with colour graphics has 64Kbyte
of dram and 16Kbyte of rom
based monitor routines for sof-
tware writing/debugging, screen
editing, disassembly and printer
driving. Expansion is through a
50-way connector.

Two Z80 based boards are the
MPF1B/P, the B version with a
2Kbyte machine-code monitor,
cassette interface, 2Kbyte ram
and 6-digit/7-segment display
and the P version with 4Kbyte
battery-backed ram, a 2Kbyte
monitor rom and a 20-character/
14-segment display. Rom/ram

56

expansion is possible on both
these boards and Basic/Forth
roms are available for the P ver-
sion. Sixteen i/o pins and four
counter/timer channels are pro-
vided on the B version. Expan-
sion on the P version is through a

c.p.u.-bus connector.
E&WW 321

Possibly the smallest CP/M
computer board with serial, par-
allel, printer and floppy-disci/ois
the Omega distributed by Quant
systems. With 64Kbyte ram and
2732 system eprom, the board
measurers 196.85 by 146 by
19mm and costs around £580
with disc drive and CP/M operat-
ing system with utility programs.
One of the two serial ports runs
from 75 to 384kbaud. An SCSI
hard-disc/tape-controller  with
software support and i/o expan-

sion lines is available for £99.
E&WW 322

A low-cost 4MHz Z80 Eurocard-
sized board with 4Kbyte eprom
and battery-backed ram space,
the Cub, is supplied by GNC
Electronics. It includes a 2Kbyte
monitor eprom, 2Kbyte ram,
assembly-language listings and
circuit diagrams for £104. The
Cub, which can also be supplied
as a bare board for £20, has 64 i/0
lines. Other boards are available
with up to 64Kbyte ram, 8Kbyte
eprom, RS232, etc.

E&WW 323

Boards supplementing the Rock-
well range from Dynatem, and
the Rockwell range itself, are
available through Pelco Electron-
ics.”The Dynatem range includes
cmos, memory, p.s.u. and Aim-
65 look-alike cards. Recently,
this company has started distri-
buting a Scandinavian single-
board computer from Micronor,
the SBC6511Q, which can be
developed using optional monitor
software with terminal communi-
cation routines or Forth. This
small development board has two
serial ports, one of which can be
split into two. E&WW 324

Eurocards for rack mounting

The EuroCube range of 6502/
6089 rack-mounting and single-
board computers for industrial/
laboratory  applications  are
manufactured by Control Univer-
sal. EuroCube65 and 09 boards
can be developed at low cost
through a serial link using a term-
inal or BBC computer.

The EuroBeeb board supports
BBC Basic/VDU calls and is sup-

plied with Control Basic, Control
Net for multiprocessor use and a
battery r.t.c. Applications can be
written using Forth, Pascal,
BCPL or assembler. Euro-
Cube09, also with r.t.c., sup-
ports the Flex disc-operating sys-
tem and can be developed using
TSC Basic, Forth, Pascal, BCPL,
C or assembly language. There
are some 30 products in the range
and development systems are
available for both 6809 and 6502
Processors. E&WW 325

Three main cards from CMS are a
6809 second processor for the
BBC  microcomputer  with
64Kbyte ram, a 6809-based
single-board computer also with
64Kbyte ram, and a universal
controller using either the 6809
or 6502 and fitted with an r.t.c.
All three are said to be Acorn-bus
compatible and have battery-
backed cmos ram either as stand-
ard or optional. The 6809 card
has its own machine operating
system and allows Flex operat-
ing-system discs to run on the
BBC computer through an inter-
face board (extra). The second
processor also allows Flex use.
Other products in the range
include 12-bit a-to-d cards,
IEEE488 and high-resolution
graphics controllers, input/out-
put modules and development
aids. CMS supplies software.
Late news is that the CMS
6502 universal controller can
now be supplied with operating
system for BBC Basic, 8Kbyte of
cmos rom, anr.t.c. and v.i.a. for
£199. It communicates with a
BBC computer through the ‘tube’
using an optional adaptor (£59)
which allows many languages to

be used for development.
E&WW 326

Some 20 products in the Modular
96 range from Measurement Sys-
tems include the 9600 proces-
sor, ram (up to 1Mbyte using
bank switching), rom, floppy-
disc, communications, analogue/
digital i/o, colour graphics,
eprom programming and fre-
quency-counter boards. Net-
working and multi-tasking are
possible and program develop-
ment is done on the system, itself
using languages running on the
0S89 disc-operating system such
as Basic, Pascal, C, Cobol and
assembler. Two analogue cards
are for eight-channel 12-bit in
and output. A hard disc option is
available. The company supplies
software.

E&WW 327

Recently introduced eight and
16-bit single-board computers
from Sirius Microtech are for
industrial and educational applic-
ations. Processors used are Z80,
8085, 6502, 68000 and 8086
and the units are all double Euro-
card. They look different physi-
cally but all have the same fea-
tures — buffered c.p.u., buses
32Kbyte rom, 32Kbyte ram,
d.m.a. and eight or 16 led output
and switch input lines. Each also
has two uncommitted parallel and
serial i/o devices (inc. RS232
drivers) and a counter/timer;
what these devices are depends
on the processor family. Typical
prices are £580 for 8-bit boards
and £790 for 16-bit ones.
Polestar, a CP/M-based deve-
lopment system for these boards,
allows dynamic program modifi-
cation in real-time control applic-
ations. E&WW 328

With a power supply and termi-
nal, the Essex Tiny Basic Euro-
card becoms a small low-cost
computer cum development sys-
tem. Software is written using the
National Semiconductor 8073
Tiny Basic interpreter on the
board. While under develop-
ment, a program is stored in
either ram or battery-backed
rom; when complete, it is pro-
grammed into up to 8Kbyte of
eprom using the board’s own pro-
grammer. Apart from peripheral
boards for mains switching,
speech, analogue/digital i/o,
etc., there are options available
for writing software in assembly
language and for compiling Basic
programs. The assembler and
compiler on a separate board with
two additional eprom sockets are
currently on special offer at £98.
Under development are an 80 by
100mm Forth card designed
using the same philosophy as for
the Tiny Basic board but with the
Rockwell R65F12 processor, and
a 16-bit computer board with
Basic interpreter. E&WW 329

Consuming typically 16mA when
working, 9mA when idle, the
TDS900 from Triangle Digital
Services is a Fig-Forth computer
board with all cmos i.cs that can
be developed from a simple term-
inal. It uses a 6303 processor and
Forth is in an 8Kbyte rom. A free
socket holds a further 8Kbyte
rom. Using optional software on
tape, the board can be pro-
grammed by a BBC microcompu-
ter through a serial link. Forth
‘screens ' may then be saved on
the BBC computer disc system.
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Tina 6502

A new advanced microprocessor

control system that features:-
Colour graphics
Enhanced memory facilities

2’e’a"a"n"n"s
S BB

Advanced user-friendly software

On-board features include:-

Power supplies

RS232 interface

IEEE interface
CENTRONICS interface
EPROM Programmer
Switched faults

= o W ®''8 ¥ @ 0 0 p -
BTSN T e B
' W e e e e e e

Marc Z80
Based on a powerful Z80 CPU this new
single board microcomputer teaching
system features:-

56K RAM/EPROM facilities
On-board switched faults

CP/M loading facility

On-board software includes:-
Monitor,Machine code display and
Modify,Z80 ASSEMBLER/

DISASSEMBLER,Light-pen routines,
program de-bugging routines

To find out more about these and other
items in the complete LJ range send for our
new 1985 catalogue

L J Electronics Ltd

Francis Way,Bowthorpe Industrial
Estate.Norwich NR5 9JA.

Telephone: (0603) 748001.
Telex: 975504.

CIRCLE 35 FOR FURTHER DETAILS.

ELECTRONICS & WIRELESS WORLD JANUARY 1985

IRVINE BUSINESS SYSTEMS LTD

THE ENGINEERS Z80
COMPUTER WITH
IEEE 488

w iianie N
L 1

* 2 X Z80 CPU’s (A4MHz)

* 64K DYNAMIC RAM

* UP TO 32K EPROM

* FLOPPY DISK CONTROLLER FOR 37, 5”

and 8” Disk Drives

* 2 X RS232 SERIAL 1/0 CHANNELS

* 1/0 MAPPED VIDEO GEN. 80 Cols. 24
Lines

* 4 X PARALLEL 170 CHANNELS

* PARALLEL KEYBOARD PORT
(POWERED)

* |EEE 488 INTERFACE

* HARDWARE REAL TIME CLOCK

* 2 X 8 BIT SWITCHES (1/0 MAPPED)

* MONITOR PROGRAM IN PROM

* PROM BASED SOFTWARE AVAILABLE
such as ASSEMBLER/EDITOR, and XTAL
BASIC WITH IEEE DRIVERS

The IBS 750 is an Industrial Quality Product designed for reliability
and ease of use. It is normally supplied fully-built and tested but is
also available in @ number of partially-built options.

The Monitor PROM contains 22 yser commands which will assist in
writing and de-bugging of the SBC’s console and printer
requirements by just opening or closing links on the PCB. The same
configured version of CP/M 2.2 is available for various Disk sizes.
A complete Development System and Desk Top Computer based
on this board is available with a variety of Disk Drive sizes and
case styles to suit users requirements and environment.

| Tel (0294) 75000/73333

| Montgomery Place 1
Irvine, Ayrshire

KA12 8PN

Telex 777582

(mark: attn IBS)

CIRCLE 39 FOR FURTHER DETAILS.
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You need Control? Data Acquisition? Monitoring or Datalogging?
AND you need fast development? If these are your
reasons, you need the Essex System!

+ Powerful NSC Tiny Basic « FAST Software

Development + Low Cost Hardware « Accurate
Analogue Interfacing x Eurocard System x Full
Documentation x Proven Industrial Record

Processor Card — Basic interpreter, up to 8K RAM /32K ROM,
RS232C, 48 1/0 lines, Eprom Programmer. 12 Bit Analogue Card -
16 channels A-D plus 2 channels D-A. Opto-Isolator Card - 12
inputs, 12 outputs at 3A/50V. Buffer Timer Card - 24 inputs, 16
outputs, 4 timers. Memory Card -24K battery backed RAM, 24K
ROM, Rea. Time Clock. ‘Alex’ - Assembler, disassembler, text editor
& monitor in a ROM. ‘Tiny Turbo’ - compiles programmes to run at
twenty times normal speed. VDUs, Memory Modules, Cases,
Backplanes.

Please send for full information

S, (5 Essex Electranics Genire

Wivenhoe Park, Colchester, Essex CO4 3SQ
Telephone Colchester (0206) 865089

CIRCLE 74 FOR FURTHER DETAILS.

The Archer-Single Board Computer

The SDS ARCHER — The Z80 based single board
computer chosen by professionals and OEM
users.

FEATURES

* High quality double sided plated through PCB
* 4 Bytewide memory sockets — upto 64k

* Power-fail and watchdog timer circuits

* 4 Parallel ports with handshaking

* Bus expansion connector

* CMOS battery back-up

* Counter-timer chip

* 2 serial ports

* 4 MHz. Z80A

Telephone or write for full technical description
and price information.

OPTIONS  * SDS BASIC with autostart and “user program in ROM” facility
* SDS DEBUG MONITOR: a powerful 8k byte development aid
* On board 120/240 volt mains power supply
* Attractive two tone instrument case

Sherwood DataSyslems [id

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX.Tel. 02814-5067

CIRCLE 56 FOR FURTHER DETAILS.
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Eurocard boards for rack mounting

Type Application
ARC40 Dev., 0.e.m.
ARC8000 Dev., 0.e.m.
CLZ80S Dev., 0.e.m.
CMS 09sp Dev,, s.p.
CMS09sb  Dev., 0.e.m.
CMSQ0%un Dev., o.e.m.
CMS 02un Dev, 0.e.m.
CPUO1 Dev., o.e.m.
DVME102 Dev., 0.e.m.
DVME105 Dev., 0.e.m.
EssexTB Dev., 0.e.m. ed, am.
Eurobeeb Dev., 0.e.m.
Euro05 Dev., 0.e.m.
Euro09 Dev., 0.e.m.
HC120 Dev., 0.e.m.
MPO9 Dev., o.e.m.
MP19 Dev., 0.e.m.
SCPUA Dev., 0.e.m.
SCPUB Dev., 0.e.m.
SYN68KS Dev., 0.e.m.
TDS900 Dev., 0.e.m.
9600 OEM

Proc. MHz RAM/ROM (K) Operating system Language Useri/o Price
8671 —  4(16)/4(32) Mon. Basic RS232, 40 par.,

Arcbus* 169
28001 4(10) 8/16 Mon. = 2XRS232, 34 par.,

VME, Arcbus* 874
Z80 4 64/(16) = — 2xXRS232, 34 par.,

Gammabus* -
6809 —  64/4 Mon. (Flex via BBC comp.) — = 249
6809 — 64/4 (32) Mon. (Flex via BBC comp.) — 20 par. 229
6809 — (32/128) — — 20 par. 119
6502 - (32/128) = — 20 par. 119
68000 8 128/(64) Mon. - 3xXRS232, 23 par, VME 1075
68000  8(12) 256/(32) (Mon., Unix) = 2xXRS232, VME $2803
68000  8(12) (14x28) (Mon.) = 2XRS232, VME $1668
8073 = 2/(16) (Mon.) Basic (Ass.) Ser., 48 par. 198
6502 = (64) Mon. (viaBBC comp.) Ser., 16 par. 269
6502 - (64) Mon. (via BBC comp.) Ser., 16 par. 175
6809 = (64) Mon. (Flex) e Ser., 16 par. 175
68008 8 (256) (Mon.) (Forth) 2xser., 20 par. 490
6809 1(2) (32) (Mon.) = RS232/422 153.15
6809 1(2) (64) (Mon.) = 2XRS232/422 261.05
Z80 4 64/(32) CP/M+ — 2XRS232, 5 par.,, STE 580
Z80 4 4/(32) (Mon.) (Basic) 2xXRS232, 6 par., STE 157
68008 .8 (128) (Mon.) = RS232, 8 par. 356.07
6303 — 12/8 Mon. Forth Ser., 11 par. 162
6809 2 -/(14) (0S9) - 4chdm.a. 295

* Peculiar to manufacturer
Brackets indicate non-standard
features

Board links reconfigure some
10Kbytes of the 12Kbyte area
normally holding cmos ram for
2716 eproms. Memory limits are
160Kbyte ram, 640Kbyte prom,
using expansion. Peripheral
boards include 20Kbyte ram
expansion, cassette, RS232,
eprom programming, IEEE488
talker/listener, parallel i/o and
analogue input interfaces. Var-
iations on the basic board include
ones with higher speed, non-vol-
atile ram and cheaper nmos i.cs.

E&WW 330

By starting afresh using only
high-speed cmos i.cs, a 68008
processor and a bus designed
specially for this combination —
HC-bus — Ctronix claims to have
drastically reduced power con-
sumption, simplified back-plane
requirements and reduced the
number of decoding components
required over processor inde-
pendent buses like VME and
STE. In defence of this adventu-
rous approach, Director Godfrey
Suckling says “One could argue
that independent buses will be
suitable for a new generation of
super processors, but who knows
whether current buses will be fast
enough to support the new
breeds, when they arrive.”
HC-bus products include
floppy-disc  controller, eight-
colour video, isolated parallel i/o,
analogue i/0, power supply and
eprom programmer cards. With
the HC-bug monitor and multi-
tasking HC Forth, the c.p.u.
board with battery-backed r.t.c.
costs £650 (the monitor includes

a ‘full-line’ assembler/disassem-
bler). The bus allows addressing
of up to IMbyte. = E&WW 331

Three main processor cards from
Syntel, two 6809 based and one
68008, are G64-bus compatible.
On-board prom/ram up to 128K
may be mixed on the 68008 pro-
cessor, the 68K8, whose RS232
interface is synchronous or
asynchronous. Four programm-
able timer/counters are included
and options allow cheaper, slower
memory devices to be used.
MPO9/MP19 boards have
6809 processors, bipolar mem-
ory-mapping proms (to allow
memory allocation to match
existing software/hardware) and
a G64 bus but are otherwise quite
different. The MP09 has 32Kbyte
prom/ram sockets, a 6840 triple
counter/timer i.c. and serial port
for either RS422 or 232. The
MP19, allowing up to 64Kbyte of
memory devices, is built on a
four-layer p.c.b. and has two
serial ports, eight counter/timers
and eight 50V, 500mA i/o lines.
Numerous peripheral boards,
including IEEE488 controllers,
and over 40 software products are
available as are versions of these
boards with different clock
speeds and with or without moni-
tor/ram. E&WW 332

A range of VME, STD and STE-
bus products (see also Arcom for
STE) are stocked by Dage. The
VME-based CPUO1 from Micro-
Sys, whose ram is expandable
up to 256Kbytes, includes four
timer/counters and an r.t.c.
There is also a CPUQ2, at £886,
with three timers, optional r.t.c.
and fixed on-board memory of
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128Kbyte. This board caters for
up to 32Kbyte of static ram. Other
VME products from MicroSys
include memory  expansion
boards, a floppy-disc controller, a
universal i/o board and an assem-
bler/disassembler.

Both VME and a wide range of
STD-bus boards (see Computer
boards) are manufactured by
DY-4 systems. The company’s
main VME 68000 processor
board (for 8, 10 or 12.5MHz
devices), the DVME102, holds
an optional 68451 memory-
management unit. It has three
counter/timer channels, parity-
checked dram and independent
data rate selection on its synchro-
nous/asynchronous RS232C
serial channels. Monitor eproms,
technical manuals and a Unix
development system can be
ordered separately. The
DVME105 is more a single-
board computer than a processor
card, with fourteen sockets for
eprom, ram and eprom, but no
dram bank. Its serial interface/
timer-counter specifications are
similar to those of the 102. Other
boards in the range are for mem-
ory expansion, floppy-disc con-
trol (Z80-based), i/o and colour
graphics. Recent additions
include a 68000-based Winches-
ter disc controller and a stream-
ing-tape adapter.

Other Dage VME products are
the Performance Technologies
PT-VME100 with 68010 proces-
sor, 68451 memory-management
device and 4Kbyte high-speed
cache memory ($4211) and, from
Lynx Business Machines, ram,
i/o and 20Mbit/s disc/tape con-
troller boards. Performance

Technologies also manufacture a
VME expansion interface.
STE-compatible cards from
GMT include 6809 and 68008
processing  units,  ram/rom
expanders and disc interface.
Other boards cater for serial, par-
allel, isolated parallel, analogue
i/o and parallel i/o with display
and keypad input. E&WW 333

The only Z8001-based VME
board is manufactured by Arcom
(distributors, Dage, Gothic-Crel-
lon). It uses an 8030 high-speed
communications controller, an
8036 parallel i/o and counter/
timer i.c. and programmable-
logic address decoding. Monitor
software in two 4Kbyte eproms
can be replaced by 16Kbyte
devices for more rom. Similarly,
the eight 2Kbyte cmos static rams
can be replaced by 8Kbyte ones.
Arcom’s Arcbus-compatible
boards can also be used to provide
i/o at low cost and a cheaper ver-
sion of this board without VME is
available (£650).

Products conforming to the
STE-bus standard — currently in
its final stages of approval by the
IEEE as IEEE P1000 — are also
manufactured by this company.
They include a 64Kbyte CP/M
microcomputer, the SCPUA,
with floppy-disc controller, high-
speed serial interface and key-
board port. A low-cost STE pro-
cessor board, the SCPUB, hasno
on-board dram (up to 1Mbyte
addressing through STE) or
floppy-disc interface but includes
four counter/timers and can be
used with an optional Basic inter-
preter or monitor software. Six

Continued on 73
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MICROKEY 4500 A PROFESSIONAL polyFORTH

COMPUTER SYSTEM
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e .uumwm PRI E BN

PKEY Features
(6502/FORTH 79 OPTION AVAILABLE.)

3% and 5% in. DISK DRIVES CAN BE MIXED.
16 COLOR, HIGH RESOLUTION GRAPHICS.

NORMAL, ULTRA-HIGH RES. AND
PAGE FORMAT MONOCHROME MODES.

TWOQO INDEPENDENT VIDEO OQUTPUTS.
MULTI-TASKING

INTERLACE MODE.

BASIC, PASCAL, ‘C’ AND DEVELOPMENT
SOFTWARE AVAILABLE.

FIBRE OPTIC PLUG-IN AVAILABLE.

ORDERS AND ENQUIRIES TO: 3
MICROKEY LTD,, 98a St. James's Street,

® 26690 5089 @

TECHNI
COMP
APPLIC

BY USING THE SAME BOARD IN YOUR TARGET SYSTEM

AS YOUR DEVELOPMENT SYSTEM, YOU CAN SAVE TIME
AND MONEY!

FULL TECHNICAL SUPPORT AVAILABLE.

6809/2MHz PROCESSOR WITH 128K RAM AS STANDARD.

polyFORTH or FLEX OPERATING SYSTEM AVAILABLE.

AL EXCELLENCE IN A SINGLE-BOARD
R FOR SYSTEMS DEVELOPMENT, O.E.M., OR

TONS.

FLEX is a trademark
of Tech. Sys.

TR & \ Consultants
U™ & polyFORTH is a
trademark of

Brighton, Sussex. England. Tel: 0273-672911

MICROKEY is a division of Advanced Text Systems Ltd, leaders in typesetting and telecommunications equipment, single board computers and video technology.

FORTHINC.

CIRCLE 67 FOR FURTHER DETAILS.

16 BIT SCSs | f

A range of i =5 5 cards each with

the following : common features:— an 8088-
2 running at 8MHz, a debug monitor

EPROM, RS232 serial port and full expansion facilities.
CA901 : plus 182k of RAM expandable to 256k,
optional Real Time Clock.

CA902 : plus 256k of RAM and RTC.

CA903 : plus 8k of RAM expandable to 128k and 3
uncommitted RAM/EPROM sites, optional RTC.
CA904 : plus 64k of RAM expandable to 128k and 4
uncommitteed RAM/EPROM sites, optional RTC.
CA905 : plus 128k of RAM and 4 uncommitteed RAM/
EPROM sites, optional RTC.

Also full range of video, floppy/hard disc and I/0 cards
with operating systems and support software.

PRICES: CA901 £375, CA902 £525, CA903 £325,
CA904 £375, CA905 £425, battery RTC £30. all prices
inc{ude UK P&P but exclude VAT. OEM enquiries
welcome.

COSTGOLD RESEARCH Ltd.
The Old School High Street
Stretham Ely CAMBS. Tel No. 0223 66734

Designed to meet the power and flexibility of today’s stand — atone micro-controllers, the GNC CUB makes full use
of the powerful Z80 family IC's. Micro-controfiers are available with up to 64K RAM, 8K EPROM, RS232 etc.
Manuals include circuit diagrams and assembly language listings. No ULA's, PAL’s or other funnies.

W;ite, phone or circle to find out more about our powertful range of Z80A micro-controllers and multi — tasking
software.

PRICES

CUB (built & tested) £103.44 GNC ELECTRONICS

Bare board £25.00 Little Lodge, Hopton Road,
Manual (free with CUB/board) £3.50 Theinetham, Diss, Norfoik. P22 1JN.
Please add £1.00 for P&P plus V.AT. Tel; Diss (0379) 898313,

4MHz Z80A CPU
4K EPROM — 2K supplied with MCV2.0
4K Battery backed RAM — 2K supplied
4 x Z80A PI0’s (64 1/0 lines)

280A CTC

Standard 100mm x 160mm Eurocard
Cost effective prices (£94.04-10 off)
includes all connectors, manual etc.

CIRCLE 64 FOR FURTHER DETAILS.
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CIRCLE 16 FOR FURTHER DETAILS.

Andelos 68000 SYSTEM

Powerful 68000/runs at 10MHz without wait states.Upto
32KB EPROM and 4 or 16KB fast static RAM. 24 line
programmable parallel I/O port. RS232 programmable
serial port. Comprehensive monitor in 2764 Eproms.
Optional plug-in Eprom programmer card. Cross
Assemblers for Z80 based microcomputers. Code can
be developed, downline loaded to 68000, debugged,

and then written into Eprom.

*10MHz 68000 CPUBoard................... from £295+VAT
* EPROMPROGRAMMERCcard ..................... £95+VAT
* CROSS ASSEMBLER for Z80hosts... from£55+VAT

Andelos Systems Telephone: (0635) 201150

Solina, Bucklebury ‘Alley, Cold Ash, Newbury, Berkshire RG16 9NN

CIRCLE 51 FOR FURTHER DETAILS.
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COMPUTER BOARDS

Choosing a
computer hoard

Ten tips for first-time buyers of

single-board computers. Chris Nabavi argues
that complete computer boards offer
advantages over rack systems with industry
standard buses, especially for users requiring
an economical small system for use with
non-standard interfaces.

The microcomputer board mar-
ket has changed drastically over
the past few years. Whereas five
years ago one could select from a
wide variety of different pro-
ducts, the choice now is much
more limited. This is particularly
due to standards which have
emerged recently, and partly due
to the fact that many of the orig-
inal manufacturers have moved
up into the personal computer
field. As any intending purchaser
will know, this has left quite a
large gap.

Microcomputer boards now
available fall into four main cate-
gories,

O Hobby computers

O Personal computer
enhancements

O Rack-based systems

O Single-board computers

Hobby computers

The object of most technical hob-
bies is to have fun constructing a
model aeroplane, boat, wireless,
etc. Once the object is ready, it is
time to move to the next project.
The same is true in the computer
field; the computer enthusiast
revels in the problems of getting a
machine to work with devices for
which no proper interface exists.
Hours will be spent trying to get a
computer board to work with the
largest and most up-to-date ram
devices, but the final product is
rarely used in earnest.
Professional users however
want a product to do a specific job
with the minimum amount — if
any — of constructional work.

For instance, they do not want to
have to add special cables to con-
vert the serial interface connector
on the board to a standard form.
For this reason it is important to
discover the intended market for
a particular board before buying
1t.

Personal-computer enhancements

These boards probably represent
the fastest growing area at the
moment. They include a wide
range of plug-compatible peri-
pheral and memory cards for pop-
ular microcomputers as well as a
selection of second-processor
options. While of great import-
ance in wider terms, these boards
are of no interest to the original-
equipment manufacturer who
wants to implement a particular
system, unless the rest of the per-
sonal computer involved can be
made use of.

Rack-based systems

Recent standards such as the
IEEE S100 bus and various Euro-
pean introductions have had most
impact on rack-based systems. It
is now possible to buy almost
every conceivable type of inter-
face, processor or memory board
for the more popular standard
buses. These standards allow
powerful computer systems to be
assembled for a variety of compli-
cated applications but often, for
simpler applications, the expense
of card frames and bus-interface
circuits cannot be justified.
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Single-board computers

There exists a large number of
straightforward control, monitor-
ing and instrumentation applic-
ations for which a single-board
computer is ideally suited. In
many such applications, the two
most important considerations
are cost and ease of use. These
factors often rule out both the
rack-based approach and hobby
boards. Many single-board com-
puter users are not computer
engineers; they may even be pro-
cess-control or mechanical engi-
neers, which makes ease of use
even more important.

These ten guide lines are for
potential single-board computer
users. They are not in any parti-
cular order and how you weight
them will depend on your ap-
plication.

How complete is the board?

Find out what needs to be added
to the board to make it usable.
Typical items that may need to be
added are a power supply, mem-
ory i.cs, connectors and some-
times even input/output i.cs. It
is, for example, quite common for
reasons of cost or board space to
terminate RS232 senal ports
using non-standard connectors
(insulation-displacement  types
for example). Adding a ribbon
cable with appropriate connec-
tors at each end can increase
overall cost considerably.

Chris Nabavi is Director of Sherwood
Data Systems.

Here (and over) are products from
manufacturers and distributors
mentioned throughout our computer
board feature (starting on p. 49).

www_americanradiohistorv.com.




_COMPUTER BOARDS

Is extra i/o easy to add?

Facilities offered on a board
always represent a compromise.
Some users will bemoan the lack
of an extra input/output port
while others would prefer a sim-
pler and cheaper board. While the
flexibility of a rack system cannot
be achieved with a single-board
computer, it should at least be
possible to add one or two ‘daugh-
ter’ boards, particularly when one
considers that many users require
non-standard interfaces. The
main board should have some
means of supporting such boards
both physically and electrically.

Are the main i.cs all from the
same family?

Designers of general-purpose
single-board computers are often
tempted for reasons of cost to mix
different chip families. For exam-
ple, the microprocessor may be
from one family and the uart (uni-
versal asynchronous receiver/
transmitter) from a totally uncon-
nected family. This can destroy
the coherent nature of the design
and ruin such things as interrupt
structures. It also usually
increases component  count,
leading to reduced reliability. It is
better to have a few large-scale
integration i.cs than many more
small-scale ones.

What happens when the power
fails?

A well designed board will have
protection circuits which prevent
information in memory from
being corrupted by switching
transients or by the microproces-
sor itself as its supply rail col-
lapses (assuming battery
backup). A power-fail interrupt
circuit may also be available. This
causes an interrupt signal when
the mains supply fails which can
be used to close the system down
in a controlled manner before the
supply capacitors run out of
charge. The system can then be
programmed to shut down dang-
erous machinery or to save the
microprocessor status to enable it
to continue when the power
returns.

Is maintenance easy?

It is important that any system
should be easy to maintain in the
field, preferably without too
much reliance on any other single
organization. This means that as
far as possible, all components
should be available from a second
source and that no special devices
should be used unless their con-
tinued availability can be guaran-

teed. While programmable logic
arrays and the like are an excel-
lent way of implementing a
design, their use in this type of
single-board computer should be
treated with caution since it can
place unwary users at the mercy
of the original board manufac-
turer.

How versatile is the board?

Versatility is a two-edged sword.
Too much versatility can make a
system very difficult to work
with, as users of some of the
larger rack-based systems will
already know. It can however be
useful to be able to configure the
board for various popular mem-
ory i.cs and to activate various
other clearly defined options.
This is normally done by jumper
links or wire-wrapping options.
Straightforward designs which
are easy to understand and set up
are often the best option.

How rugged is the design?

This 1s probably the most difficult
question of all to answer without
buying the board concerned. For
the  design to be rugged, and
hence reliable, several criteria
must be met. Firstly the compo-
nents must be conservatively
rated, which is not too difficult to
achieve nowadays. The board
must have a clean layout with sen-
sible tracking, particularly for the
ground lines. Pull-up resistors
should be used on any mos sig-
nals that leave the board and ade-
quate decoupling capacitors
should be used. This last point is
particularly important when one
considers where such boards are
likely to be installed. Timing must
not be critical — something
which is easier to achieve if the
designer sticks to one device fam-
ily.
What about software?
Applications software is usually
the responsibility of the purcha-
ser. As a starting point, boards
based on popular and proven mic-
roprocessor families are much
more likely to result in a success-
ful end product. Choose a board
which uses a microprocessor
whose quirks are well understood
by the average programmer and
for which suitable software deve-
lopment tools are available.
Emulators simplify the pro-
gram development considerably
and the owner of a good develop-
ment system with an emulator
and associated software will gen-
erally not need any support from
the board supplier. This approach
is however expensive in terms of
capital investment.

Users without such facilities
are much more dependent on the
board supplier. They can use sof-
tware support from the board
manufacturer in the form of say a
debug monitor, preferably used in
conjunction with a personal com-
puter. Alternatively, a high-level
language such as Basic, if avail-
able, may be used to write applic-
ations software. In either case, it
is important to check how much
support software is available and
what it does, since without it the
board is not much use.

How is the board installed?

Practicalities of installing an off-
the-shelf board into one’s own
system are often overlooked.
Boards vary enormously in their
physical size, power require-
ments, connector positions, etc.
Generally  speaking, boards
designed for rack mounting are
more difficult to install in a non
rack-based system than boards
specifically designed for more
independent mounting.

Boards are now available with
built-in mains power supplies.
These are ideal where no other
electronic circuits are required.
Even if other circuits are
required, the supply on the main
board may be capable of powering
them. Positions of connectors
and switches can make a great
deal of difference to the conveni-
ence with which a board can be
installed. Finally, look at overall
heat dissipation since this can
ruin an otherwise attractive
design.

How useful is the
documentation?

Since the board is a subassembly
intended to be used as part of a
larger system, how it works and
what it does must be crystal clear.
This means that documentation
must be complete and accurate. A
full circuit diagram is of course
mandatory as is a description of
how the circuit works. When the
board offers various options to be
selected by say jumper links, the
function of each should be fully
described.

Itis useful to describe the oper-
ation of such links on two levels;
firstly at a simple recipe level, for
example ‘for an 8K ram install
jumper link seven...” and secon-
dly on a more technical level such
as ‘jumper link 7 selects the sig-
nal on the ram pin 23...". This
approach can be adopted in other
areas too. It allows the more
enterprising user to apply the
board in ways not forseen by the
designer.
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FRIENDLY SETS

“The UK plans” (those of the
BBC?) mentioned in
Communications Commentary,
EWW, Nov, 1984 for
segmentation of the band by
function are superficially elegant
— but they are grossly wasteful
of the spectrum as perceived at
the listening end. Surely Britain
is the only developed country
with as much as 2.2MHz (11
channels) interval between
three different main channels
and nothing (officially) in
between them even in
metropolitan areas?.

Is it necessary to remind the
BBC that when they started
broadcasting three programmes
on this plan, the transistor —
let alone the i.c. — was
unheard of in v.h.f. receivers?
The typical f.m. receiver of that
time had a broad-band fixed-
tuned r.f. stage followed by one
i.f. stage (two in sets described
as “fringe area models”) and
one final stage to a ratio
detector, the i.f. transformers
being broadly tuned with a view
to low distortion and common-
channel rejection and often
working in the anode circuit of
the same valves as the m.f./1.f.
i.f. transformers. Adjacent and
even alternate channel
selectivity was... negligible, ..,
image rejection poor. The r.f.
performance of even cheap
portables of today is several
orders of magnitude superior
and it is simply not arguable
that frequency allocation for the
‘80s and '90s should resemble
that of the ‘50s.

It is arguable that a wider
perceived choice of programmes
(a “full dial” — even if most
listeners may in fact stay most
of the time with one of two
favourite stations) could help
bring about the desirable
resurgence of interest in
listening to sound radio and the
long-overdue (in UK) swing to
f.m. listening, and in this
respect the following story in
your pages, “F.m. for the
young”, reporting American
trends, is suggestive.

It is unlikely that many of the
young Americans have as few
choices, or as much f.m.
repetition of programmes
perceived as more easily
tunable on m.f./a.m., as Bntish
ones. On a recent visit to
Toronto I counted 38 different
programmes clearly receivable
on the f.m. dial of a very

ordinary portable.

I believe that the BBC could
easily, at the very least, provide
a separate v.h.f. network for
R1, making four national
services, simply by reducing the
spacing of the existing three.
Then the pirates have shown
that relatively low-power
transmitters can operate
between the frequencies of the
national network. This is a
desirable arrangement if real
variety of listening is to be
promoted: it is by being
“found” when a listener tunes
manually from one main station
to another that the smaller, less
publicised ones will get heard.
Ian Leslie
London

PREFERRED
VALUES

I would like to add to recent
discussions on preferred values
series for electronic
components. In the early period
after World War [I, when the
existing series was proposed,
manufacturing techniques were
generally of limited prescision.
Thus the over-riding
consideration was to provide a
series of numbers for labelling
bins into which products could
be stored. Applications were
mostly for analogue circuits
where relatively large tolerances
were permissible. Precision
components, needed for
instruments, were made by
special low-run techniques and
binary circuit applications were
non-existent. Modem
technology has modified
considerably the scenario.

A more desirable set of
numbers can be constructed by
taking advantage of the close
approximations between
suitably chosen, regularly
spaced powers of 2 and 10,
derived from the fact that 2'%3
= 10.079~10. Thus regular
integral powers of 2"/
approximately match integral
powers 220, We can thus set
up a series which includes
integral powers of 2 and at the
same time can be adjusted to
merge into a scale including
integral powers of 10.

The table shows a proposed
series of such numbers. Simple
integral values 1 to 10 are
represented, apart from 3,6,7.
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. Powers of 10

10

109 1.122 p) O
10 1.259 226
1015 1.413 2318
102 1.585 24/6
10 1.778 25/6
103 1.995 2!
10 2.239 2716
104 2.512 28/6
104 2.818 296
10° 3.162 2108
105 3.548 208
10 3.981 22
1058 4.668 24348
107 5.012 25
1078 5.623 215/8
10° 6.31 21858
10.85 708 217/6
10° 7.943 23
109 8.913 219/8
101' 10 220/6

Powers of 2

Number series
1

1.122
1.260
1.414
1.587
1.782
2

2.245
2.520
2.828
3.175 10
3.564 11
4 12
4.49 13
5.04 14
5.657 15
6.35 16
7.127 17
8 18
8.98 19
10.079 20

anN
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These can each be implemented
by combinations of pairs of
numbers selected from the
series. Ranges of 9 successive
doublings are available. The
numbers 1,2,4,5 and 10 are
useful for scale multipliers and
the 9.1 and 8.2 combinations
would be useful for
potentiometric applications.
H.W. Holdaway

Coogee

N.S.W.

Australia

DISPLACEMENT
CURRENT

Maxwell’s displacement current
provides a physical mechanism
for the thermodynamic concept
of entropy.

When a capacitor is
connected across (strongly
coupled with) an e.m.{. the
microscopic electronic
configuration of the circuit
changes as charges are re-
distributed around the circuit,
The ‘information’ that any
changes in (relative) position of
the microscopic elements has
occurred propagates out at a
finite speed to (‘communicates
with’) distant space (entropy
losses), which constitutes the
loosely coupled environment
(Mach’s principle). In other
words, the circuit scatters
energy to space when it is
closely coupled to the e.m.f.

Consider the problem of
bucket charge fransfer from a
virtually infinite source to a
finite reservoir

On each cycle of the changeover
switch C_; charges to a constant

ref

=C x

f'_
\ TCref
u

E (constant)

Initially zero
{say)

63



FEEDBACK

voltage E then shares its charge
with the (unknown, say)
capacitance C,, On each
switching contact there is
energy loss (or ‘taxation’) from
the circuit. It is elementary to
calculate the voltage on C, after
n switchings and obtain the
assym ptotic solution (sent to
WW Editor in 1982, I believe,
and dramatically forgotten as of
no significance to the
theoretical real world).

How does Mr Catt’s theory,
based on its fundamental causal
concept of ‘energy’ (whatever
that really is), and, no doubt,
on the principle of its
conservation within any
electrical system, account for
entropy losses?

P.J. Ratcliffe
Stevenage
Herts

ROOTS OF
RELATIVITY

Strangely enough, it is often the
exponents of the theory of
Special Relativity, in their
enthusiasm to expound and
defend the theory, who do it
more harm by their inadequate
presentations than is ever done
by the theory’s opponents. An
example is N.B. Taylor’s letter
in October 1984. In discussing
Dr Murray’s Roots of Relativity
(May 1984) N.B. Taylor begins
by stating that “AM’ is not
equal to BM"” and then not only
misses the point of the
discussion but also misses Dr
Murray’s glaring error. To
obtain a paradoxical conclusion
by applying a deductive process
to a set of premises, then either
the premises are inconsistent or
the deductive logic is faulty and
possibly both. The error in Dr
Murray’s analysis is a purely
logical error which has nothing
to do with relativity or, for that
matter, with much of the
discussion preceding the error.
During his discussion, Dr
Murray concludes that the
passage times for the light
travelling from A to M’ and B to
M’ are the same. Whether or
not this 1s a valid deduction is
incidental to the logical flaw
that then appears: Hence the
light from both sources must
reach M’ at the same time,...”.
Quite simply, for this
conclusion to be valid given the
equality of passage times, an
implicit assumption has been
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made that the two beams of
light started their journeys at
the same time. Naturally, Dr
Murray is discussing time as
measured by M’ with a view to
showing that M’ will conclude
that the lightning flashes are
simultaneous. Given the
implicit assumption few would
experience an problem
demonstrating such
simultaneity!

The absurdity of the
conclusion is obvious: the
flashes were chosen to meet
each other at M and during
flight the observer M’ simply
moves on towards B from M.
This, of course, is true no
matter how the light
propagates, so that the
absurdity is not caused by any
premise concerning the velocity
of light and one is left with little
choice but to look for a logical
error.

Another flaw, which
introduces the same
assumption, is easy to find in
Roots of Relativity. This time
there is the misuse of the word
instant in: “But at the ‘instant’
when the flashes occur...”
when analysing what M’
observes. Since there are two
flashes they can only occur at
an instant if, in some sense,
they occur simultaneously and
as far as M’ is concerned this
would be an assumption. The
gradual disappearance of
qualifiers such as “relative to”
or “as observed by”, in articles
of this type is a strong pointer
to the intent to introduce such
misuse!

When Dr Murray concludes
that the distances AM’ and BM’
are equal, he is intending to
establish that the passage times
for the light to travel to M’ are
the same, as observed by M’ in
a co-ordinate measuring system
travelling with M’ and the train.
This is done by using the
assumption made in the theory
of relativity that an observer
such as M’ will measure and
observe the velocity of light to
be a constant which is
independent of the direction of
the light or the state of motion
of its source. Thus if A’ is the
point on the train that coincides
with A as A is struck by
lightning then the distance A'M’
as measured by M’ is the
passage time measured by
clocks at A’ and M’ multiplied
by the velocity of light.
Similarly, B’ is the point on the
train which coincides with B

when it is struck and the
passage times are equal if the
distances A’'M’ and B'M’ are
equal. Clearly A’'M’ and B'M’
are the distances between fixed
points A’, M’, B’ in the system
moving with the train and AM,
BM are distances between fixed
points A, M, B on the railway
embankment, the choice of M
ensuring that distances AM and
BM are equal. But A’'M’ is the
distance, measured in the
system moving with the train,
of the interval AM: M’ was
chosen to coincide with M, just
as A’ coincides with A, at the
same time, at least as far as the
observer M on the embankment
is concerned. An identical
statement can be made
concerning B'M’ as a
measurement of the interval
BM. Now the theory of special
relativity requires space to be
homogeneous so that where
such measurements are has no
effect on the result and we must
conclude that A’M’ equals B'M’.
By not defining the spatial
origin of the co-ordinate system
he uses on the train, N.B.
Taylor continues the
longstanding tradition of
contributors to these pages by
avoiding explicitness and
engaging in undefined and
therefore meaningless
symbolism. From his
statement, “their signals reach
him simultaneously at t'=0",
where “him” refers to M’, one
might conclude that the
definition of M’ has been
completely misunderstood. As
has been shown there is no
question of the light from the
flashes ever reaching M’
simultaneously. The real point
is that the introduction of the
Lorentz transformation is
wholly inappropriate at this
point: Dr Murray’s presentation
is basically that of Einstein in
his book “Relativity The Special
and the General Theory” and is
discussing the foundations of
the theory and the need to
revise the concept of
simultaneity. Of course the
Lorentz transformation, if used
carefully, will give a consistent
picture! It was designed to!
A.J. Clayton.
Stoneygate
Leicester

TV CAMERAS

May I comment on Mr Stocks’
letter in the October issue.

He is quite correct in
summarising the BBC's
equipment buying policy as
aimed at acquiring what is most
suitable for the job:‘suitable’ of
course covers many factors
including technical and
ergonomic performance, cost,
manufacturers support, and
others. We are very conscious
of where our money comes from
— the licence payers — and
our policy is directed to giving
them the best value for their
money.

As a national organisation we
have of course the desire to buy
British where possible. We fulfil
this, not by settling for second
best where foreign equipment is
superior, but by encouraging
and assisting British
manufacturers in any way we
can, so that what is British is in
fact the best.

No doubt Mr Stocks will
understand that I cannot detail
the comparisons which led to
our choice of Fernseh for the
news studio cameras, but I can
assure him that the principle
outlined above was very much
in mind.

D.P. Leggatt

Head of Engineering
Information Department
BBC

ENERGY
TRANSFER

My article in Wireless World,
September 1984, entitled
Fundamentals of
Electromagnetic Energy
Transfer led to a large number
of comments being published in
the November issue.

D.]J.O’Reilly complained
about my confusing impedance
and resistance, “...leaving (my)
transmission line analysis
without value.”

T have for long thought that
use of the term ‘characteristic
impedance’ for a transmission
line is misleading — it certainly
is for a lossless line, because
the word “impedance” implies a
combination of resistance and
reactance, (see for instance
“Advanced Physics” by S.M.

| Geddes, pub. Macmillan 1981,
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page 189,) whereas a lossless
transmission line contains no
reactance. It is for this reason
that for many years I have
wanted to use the term
‘characteristic resistance’. (Also
note in Wireless World Oct,
1984, page 50, the criticism of
the repeated LC model for a
transmission line. The idea that
a transmission line contains
alternate L and C is false and
destructive.)

When O'Reilly writes, “It is
rubbish to say that modern
physics ignores the impedance
of free space, antenna theory
and practice is based on it,” he
ignores the distinction made
earlier in the article between
‘modern physics’ and digital
electronics. Under such
classification, antenna theory
would certainly not fall within
modern physics. Ask modern
physics pundits, for instance
Professor Paul Davies of
Newcastle University or Nobel
Prizewinner A.Salam of
Imperial College whether they
have studied antenna theory.
O'Retlly is surely not disputing
my point, that modern science
is seriously fragmented.

No comment on Messrs. Potter
and Morton. Whatever lecturer
or text book taught P.L. Taylor
that “...the wavefront 1s bowed
outwards, convex...”, i.e. that
a TEM wave is not TEM?
Certainly not Heaviside, see
refs. 2 and 3 in my September
article.

I agree with Alan Robinson
that if a conductor were filled
with a row of rigid electrons
touching each other, simulating
a rigid rod, then an effect could
travel at infinite speed even if
the electrons (= rigid rod)
travelled slowly. This has
nothing to do with the theory of
the TEM wave, at least as
discussed heretofore. Is
Robinson inventing the 25mm
— 26mm scenario, or will he
give us its pedigree?

Referring to Robinson’s final
point. At the diameter of the
wires entering the capacitor, the
characteristic impedance of the
pair of parallel plates is already
very small, and is resistive not
inductive. Any reflections
resulting from the mechanism
he mentions, of a semi-circular
flowing out from the entry point
to the two plates, can only
serve to reduce an already low
resistance. This effect does not
correlate with the traditional
values of series inductance

alleged to be contained within
capacitors, (and which are
actually a function of something
outside the capacitor - its legs;)
which are orders of magnitude
larger. Robinson has introduced
a high quality red herring.

Ivor Catt

St Albans

Hertfordshire

ELECTRIC
CHARGE FROM A
RADIO WAVE

Your November correspondent
M.G.T Hewlett makes several
points that should be answered.
I believe he i1s quite wrong in
saying that a field built from
time-varying but spatially-static
vectors is not a rotating one in
the true sense, but this point is
not pertinent to the main
argument, so I shall let it pass.
Mr Hewlett should read again
the original article (Aug, 1983).
There, Professor Jennison told
us of his theory, and
demonstrated in the laboratory
what was happening. That
machine, which was illustrated
in colour on the Wireless World
cover, was a 32-stage cyclic
oscillator, or a 32-ph generator.
I have no objection to the
machine as such, and it may
have a valuable role in
demonstrating rotating fields.
My objection is simply that it
does not model the theory
advanced, so nothing of that
theory can be deduced from it.
Consider Professor Jennison's
postulates. Basic to his
development is that in principle
we can have dielectric with a
propagation velocity so low that
we can achieve it in mechanical
drives. Let us suppose that we
have such a material and that it
1s transparent to light, which it
will similarly slow. Suppose now
that we make a vehicle
windshield from such a material
and drive it towards a source of
light. The light will approach
the front surface of the window
with the velocity of light in air,
but in the material will be
retarded. If Professor Jennison’s
theory is right, an observer
stationary on the road would
see at a certain vehicle speed,
the light arrested within the
glass. In other words the glass
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would be opaque to him if the
vehicle approached the source
at the propagation velocity.

On the other hand, the driver
would get a different picture, for
he would note the reduction in
velocity in the glass, but
nevertheless the light would
emerge from the rear surface
and resume its normal velocity.
It would indeed be a curious
and complex law of physics that
could explain the opacity to one
observer and the transparancy
to another. There is a law of
physics to the effect that the
velocity of light is the same for
all observers, and I believe that
the conclusion of Michelson and
Morley’s celebrated experiment
of 100 years ago, is that the
velocity of the propagation
medium, if there be such a
medium, does not affect the
observed velocity of light.

If Professor Jennison is right,
what are we to make of the
condition where we drive the
machine faster than the speed
required to arrest the light
pattern? Are we to conclude
from that that it would be
possible to reverse the direction
of propagation of
electromagnetic energy by
mechanical means, without
reversing either the E or H
vector? What new and exciting
vistas in physics that would
open.

Chris Parton

Dept of Electrical and Electronic
Engineering

Bell College of Technology
Hamilton

Scotland

In considering what Ivor Catt
has to say, one has, I think, on
the one hand to be aware of the
situation that existed between
the Church and Galileo.
Although his findings were of
the utmost significance to the
world in the end, he was a
heretic for propounding them.
But on the other hand one is
tempted to think that it is just
possible that Mr Catt is learning
as he goes; that I shall not
condemn. After all, this was the
great genius of Michael Faraday,
noticing happenings he was not
in the process of seeking, and
then following them up. But one
has to be so careful of mistaking
what one is learning as one
goes, for discovery.

I have been poking pulses out
of sources to distant
destinations since 1924,

whether on wires, down tubes,
or just plain flying off into
space. And thought processes
that have occurred on the way
are related to the most
incredible mental gymnastics.
As early as 1919, when |
constructed my first radio set
having a valve, a huge affair
with massive oak ends for the
loose coupler (about 2ft long) at
a time of relatively low-
frequency operation, 1 wondered
what would happen if
wavelengths ever became
shorter than the dimension of
the tuning condenser. Would
the charge get to the outer edge
of the plate, before reversal
took place and it was on its way
out again. I now know that in
fact it would have been an
unterminated line of non-classic
shape. This was to help me in
later life, when it came to the
contriving of broad-band aerial
systems.

Then again, in my mind I
would slow down the velocity of
a dot on its way over the single-
wire telegraph poles, in
imagination keeping up with in
on my bicycle, waiting for the
other dot which had just left the
other end. What, I thought, is
to be the nature of the collision
if the dots are of like polarity?
Or the merger if they are
unlike? Now that I am very old,
using this slowed down
technique, I now have a very
fair non-mathematical mental
image of what goes on.

But the arrival of Ivor Catt on
the scene has set me off again.
Take the case of a baterry of
steady e.m.f. connected to an
unterminated line. Wait for the
reflections to be absorbed in
line resistance, and of course
we then have a charged
condenser, but no magnetic
field in evidence. Now, attempt
to change the state of that
charge by any means you care
to employ, and what have you
while charge value is being
changed? Why, a magnetic field
as long as the state of change
exists. It was not there before,
so where has it come from.
Having charged and stabilised
the line, then close it with it
characteristic impedance. How
does the sending end discern
what has happened. One thing
that immediately manifests
itself is magnetism. Where has
it been lurking? Like the heat in
unburned fuel. While I have no
difficulty in visualising the
changes in (dare I use the word)
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current value when one does
this sort of thing, I have not yet
got the answer to the
appearance and vanishing trick
that magnetism can perform.
My answer when provided has
to be non-mathematical, so
visualisation can be
communicated. So if Ivor Catt is
on the track of this, even by
accident, good luck to him.
Ouida Dogg

Hurstpierpoint

West Sussex

May I add to the constructive
comments of P.Hesketh (Jan
1984) and M.Hewlett (Nov,
1984) on Professor Jennison's
Occam's razor article (Aug,
1983).

In experiments of this type,
the wave is guided by the wire,
e.g. a coil wound with Litz
wire. The length of the wave
probably equals the total length
of the wires of the inductors
connected in series, which may
be several hundred metres in
Jennison’s experiment. The
apparatus appears to be acting
as one closed winding of a
toroidal transformer, a closed
coiled coil.

Jennison’s ingenious
experiment visually confirms
and emphasises a fundamental
fact established by experiment
and ignored by modern
theorists: that by whatever
means the action-at-a-distance
force of attraction and repulsion
we call ‘electricity’ is generated,
equal quantities of positive and
negative electricity are always
produced. In all experiments
the sum of positive and negative
electricity produced is zero.
Current electricity always flows
in closed circuits. Both
requirements are necessary to
satisfy the equation of
continuity.

Jennison's red and greed leds
are connected to sensitive on-
off switches designed to detect
the presence of either positive
or negative electricity, but not
their intensity or phase.
C.Parton’s (Oct, 1983)
suggestion that the apparatus is
a 32-phase generator was
illustrated by a diagram showing
only three of his phases
detected by three different
coloured leds to detect 32
different kinds of electricity.

Art. 763 of Maxwell's
Treatise deals with his
experiment performed to
determine the resistance of a
coil measured in e.m.units. “A
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circular coil is made to revolve
with uniform velocity about a
vertical axis. A small magnet is
suspended by a silk fibre at the
centre of the coil. An electric
current is induced in the coil by
the earth’s magnetism, and also
by the suspended magnet. The
current is periodic, flowing in
opposite directions through the
wire of the coil during dirfferent
parts of each revolution...”

Maxwell’s magnetically
induced wave-like current is not
flowing in the laboratory’s frame
of reference. The closed colil is
flowing through the induced
closed current. The strength
and direction of the earth’s
magnetic field is stationary in
the laboratory’s frame of
reference, and so too is the
intensity of the electricity
induced at any two diametrically
opposite elements of the coil,
forming a crest of trough at the
two stationary points on the
earth’s frame where two
oppositie elements of the coil
cut the earth’s magnetic field at
right angles, and forming nodes
where the motions of two
opposite elements of the coil
are tagential to the direction of
the magnetic field. A wave of
equal quanta of positive and
negative-electricity stationary in
the laboratory’s frame of
reference is the only possible
distribution of electricity along
the wire of Maxwell’s revolving
coil.

The magnetic induction of a
second quantity of stationary
positive and negative electricity
in Jennison’s torus could be
detected by rotating the torus
with the power to the amplifiers
disconnected. A line joining the
crest and trough of the standing
or stationary wave may always
point in the direction of the
earth’s magnetic poles, with or
without the amplifiers
operating, a gyro-compass.

The only equation used by
Jennison’s is derived from
Maxwell’s laws and equations of
the electromagnetic field.
Jennison agrees with Maxwell’s
assumption that his laws and
equations depend on the
existence of only two kinds of
electricity, positive and
negative. According to A.
Freeborn (Nov, 1983) Jennison
and Maxwell are mistaken.
Freeborn assumes the positive
and negative electricity existing
as alternative half cycles of a
wave of electricity dependent on
the existance of the conducting
matter of Jennison’s apparatus.

Hertz agreed with Jennison
and Maxwell. In the
introduction to his Electric
Waves (p.19) he said that the
most important “philosophical
result” of his experiments was
“the fact that the electric forces
can disentangle themselves
from material bodies and can
continue to exist as conditions
and changes in the state of
space.” According to Hertz the
only two kinds of electricity,
plus and minus, are two equal
and opposite charged conditions
of the state of only one kind of
space. The sum of the equal
and opposite charged states of
space is always a mathematical
zero or unchanged state of
space, absolute and at rest,
satisfies the equation of
continuity.

One of the culprits
responsible for the present
multiplicity of electricities is not
too hard to find. In Jennison's
experiment the wavé’s observed
velocity relative to the uniformly
moving torus is [Newtonian. The
velocity of a wave of electricity
guided by a wire is indentical to
the velocity of a wave of the
same kind of electricity in non-
conducting free space. Perhaps
blue and orange leds would
indicate the presence of
Einstein’s frequency modulated
electricity guaranteed to prolong
active life.

I have followed the example
set by Ivor Catt and assumed
that Poynting’s Theorem,,
being a theorem of the exact
science of applied mathematics,
is beyond philosophical
criticism.

M.G. Wellard
Kenley
Surrey

DC SUPPLIES

Having read Dr K.L. Smith’s
article on d.c. supplies from
a.c. sources (Oct. 1984, p.63
on..), it would appear that
some very important omissions
have been made.

There seems to be an implicit
assumption that there is a direct
linear relationship between d.c.
load current and secondary
winding current and the losses
which arise therefrom. Surely, if
d.c. supplies are being
considered, then these supplies
would embody output filtering
(unless the end object is, say, a
very crude battery charger).
That being the case, then the

effects of the output filter must
be considered in the design
calculations for the transformer.
This is particularly so in relation
to the magnitude of the
conduction angle of the
rectifiers and the resulting size
of the peak current flowing in
the rectifiers/secondary
winding. It is the size of this
peak current (very much larger
than the mean current) which
dictates the cross-sectional area
of the wire to be employed for
the winding and the consequent
losses.

It is my experience that,
unless this consideration is
‘built’ into the design and then
worked backwards towards the
primary winding requirements,
then a poor design is inevitable.
A.M. Wheeler
Essex

One or two comments on Dr
K.L. Smith’s interesting article
may throw some further light on
a much-neglected subject.

Transformer design is an art
because the science has to be
tempered with all sorts of
practical limits, such as the
finite gradations of lamination
sizes and wire gauges. Also,
transformer designers quickly
realise that a ‘little black book’,
containing details of successful
designs, can dramatically cut
design times. At the very least,
a list of 240V primaries for all
the common lamination sizes is
an obvious asset.

It is surprising to read that
the use of electrostatic screens
has declined, because the
screen can be an integral part of
the safety provisions in a
transformer for Class I
(protection by earthing)
equipment. Perhaps the
reported decline applies only in
some sectors of the market,
where Class II (protection by
double insulation) is the norm.

The clear and helpful
explanation of the advantages of
grain-oriented silicon-iron (not
steel; there is no carbon) might
be extended to point out that
bolt-holes in the corners of the
laminations are not helpful in
avoiding core saturation, and
that if through-bolts are used,
they must be insulated from
the core at one end to avoid
circulating currents, which
cause excess heating and
magnetising current.

‘No-waste’ laminations are
also called “scrapless’. Un-
fortunately the geometry of
scrapless laminations is
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incompatible with the loss
characteristics of copper and
silicon-iron, which is the reason
why one does not design for
maximum efficiency, with equal
fixed (iron) and variable
(copper) losses at full-load.
Such a design would be much
larger than necessary, because
for the ‘scrapless’ geometry,
with iron and copper, the ratio
of winding area to core area is
so small. In order to overcome
this some ‘semi-scrapless’
laminations are available,
(which produce 4 I's for each
pair of E's at stamping) with
twice the winding area.

There is a rather important
correction to make concerning
clearance and creepage. The
relevant British Standard is
BS414, not BS800 (which is
concerned with r.f.i.);
alsorelevant is BS3535. The
subject is somewhat
convoluted, but construction
rules are given in the
Standards, and moulded
bobbins allowing compliance
with the requirements are
commercially available. This is
an area where a thorough
knowledge is essential, and
risks are not to be taken.

Finally, some comments on
the practical design, since that
may be most relevant in
reducing the mystery
surrounding trasformers.

(1) The standard mains voltage
is 240V. Because of the rapid
nse in iron loss as saturation
approaches, the assumption of
230V would not normally be
justified.

(2) A current density of 3.1 A/
mm? is 2000 A/in?. this is a
little conservative: 3.6A/mm? is
usually tolerable for
transformers up to 100VA,
which is helpful with scrapless
laminations due to the small
winding area.

(3) However, using 3.64/mm?,
it would not be satisfactory to
use the same sort of
approximation as Dr Smith uses
to justify 30s.w.g. Professional
designers usually have access, if
necessary, to ‘half-gauges’ and,
naturally, metric gauges are
extensively used now. Actually,
275mA in 30s.w.g. is 3.53 A/
mm?, which is quite
satisfactory.

I hope these annotations will
increase the value of Dr Smith’s
article.

J.M. Woodgate
Rayleigh
Essex

ISOLATED VIDEO
DRIVER

Following Mr McLau’s design
published in the July issue and
Mr Bacon’s comment in the
October issue, i1t seems
appropriate to clanfy the
situation, and hape that this
clarification will help future
designers.

For household electronic
equipment, the relevant safety
standard is BS415(1).
Compliance with this standard is
not mandatory, even for high-
volume manufactured products,
but failure of a design to comply
with the standard is evidence
that it is probably not safe,
either due to risk of fire or of
electric shock. Equipment
offered for sale is required to
comply with the Electrical
Equipment (Safety) Regulations
(2), and compliance with BS415
is prima facie evidence of a
degree of safety acceptable
under the Regulations.

Different requirements are
given in BS415 for Class I
equipment, in which protection
against electric shock hazard is
(partly) obtained by earthing
accessible metal parts (and
other parts connected to them),
and for Class II equipment, in
which protection is obtained by
insulation of high reliability (so-
called ‘double insulation’).

While BS415 is a long and
complex document, the
following abbreviated guide
indicates the main
requirements, and if these are
met the equipment should be
reasonably safe, even if it is in
an experimental ‘one-off’.

The requirements for mains
switches also give rise to
confusion, particularly since the
rules have changed in the past.
The basic requirement is for a
double-pole mains switch but
there are several important
exceptions. Fuses, clocks, r.f.i.
chokes and capacitors can be on
the supply side of the switch.
Equipment supplied through a
mains transformer with separate
windings (i.e. not an auto-
transformer) may have a single-
pole mains switch. A switch
which appears to turn the
equipment on and off (but is not
a mains switch) is allowed if the
equipment consumes less than
10W when the switch is off, and
an indicator shows that mains
power is still applied under
these conditions. No switch is
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REQUIREMENTS FOR: CLASS |

Mains lead

Soldered joints (and
the equivalent) at
mains voltage inside
the equipment.

Internal mains wiring.

Air-gap between
mains

and other circuits
(clearance and
creepage).

3mm

Dielectric test voitage *1500V r.m.s. 50Hz
for insulation between (sinusoidal)

mains and other
circuits.

Construction of mains Metal screen between
primary and all other
windings. Screen to
be earthed.

transformers.

3-core insulated
and sheathed

may be exposed

single-insulated

CLASS Il

2-core insulated
and sheathed

*must be covered by
0.4mm insulation.

**double-insulated

6mm

*3000V50Hz
(sinusoidal)

Positive insulation
barrier (min. 0.4mm
thick) between primary
and all other windings.

*Practical solutions to the requirements: for more details see the

Standard.

** Either special wire or ordinary insulated wire in sleeving.

required if the equipment
consumes less than 10W when
fully operational. Mains
switches are readily available,
although there appears to be no
generally-available light-touch
approved mains switch. Hint to
manufacturers!

Constructional requirements
are fairly in accordance with
common sense. Housings must
be of adequate mechanical
strength, and the equipment
must not overheat so as to risk
harm to the user. Live parts
must not be accessible without
the use of a tool: there are
several different tests for
accessibility which must be
passed. Mains leads must be
either captive or connected by
means of an approved
connector. ‘Captive’ means
adequate resistance to pulling
out, pushing in or twisting.

Naturally, this is only an
overview of the contents of the
Standard, but it contains most
of the major points likely to
arise in experimental designs.

Applying these considerations
to Mr McLay’s design, we see
that:

(1) The common rail of the
video amplifier circuit must be
earthed to mains earth (as
implied in the text).

(2) If, as is likely, the circuit is
built inside the tv cabinet, it
must be enclosed in an
insulating box, in case a stray
wire from the tv circuit should
fall on the isolated circuit.

(3) The transformer screen
must be earthed directly, not
through the rectifier.

It should be noted that,
contrary to Mr Bacon’s
comment, the main risk with
this type of equipment is
electric shock, rather than fire.
J.M. Woodgate

Rayleigh

Essex
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Fast, reliable and

low=cost

EPROM programming

Our new EPROM/EEPROM
programmers give you unmatched
efficiency and value for money, They're
designed to handle the latest high-density
devices, and offer simple and reliable
operation. Look at the features:

Production programming:

For production applications, there are
three models in the 8000 series, all

offering:

B programs up to 8 devices
simultaneously

B devices to 512-kbit density

B all major fast-programming

algonthms

B software selection — no
adapters

B ]6-character alphanumeric
display

B auto self-test and fault
detection

B simple menu-driven
operation

B simple keys for operation/
editing

And these options:

B powerful editor with 8/16-bit
programming

B serial and parallel interfaces

B |abel printing, codelock, remote

control
® add-on emulation

You can buy our model PS010 duplicator
for just £795 or opt for some sophisticated
extra facilities:

P9020 provides a high speed R5232C
interface, capable of operating to 19.2
kbaud with 16 built-in /O formats and
costs £995.

The £1295 model PS030 offers both serial
and parallel interfaces. Using its printing
facility you can produce labels on
UV-opaque foil. It also provides a
sophisticated editor plus a RAM buffer of
up to 32 kbytes. All are available ex-stock.

General-purpose use:

For lab and general-purpose use, the

XP640 emulator/ programmer provides

all you need for the latest devices:

B 5]12-kbits RAM buffer

B EPROMs/EEPROMSs to 512-kbit density

B multipage video output and line
display

B 3]l major fast-programming algorithms

B software selection — no adapters

B supports JEDEC electronic identifiers

B auto self-test and fault detection

B powerful editing for 8/16-bit operation

® handles single-chip microcomputers

B senal and parallel interfaces

B add-on emulation system

B remote control

Our XP640 provides all the flexibility ycu
need for design and development
EPROM/EEPROM programming. Its
unique video output and 16-character
display enhance the built-in editing
facilities. The RS232C interface supports
16 formats with transmission rates to 19.2
kbaud. You can expand the system to
handle both Intel and NEC single-chip
micros, or add on 128-, 256-or 512-kbit
emulation modules. The XP640 costs just
£795; the XA64 single-chip
microcomputer programming option
adds £225, emulation modules start at
£395 for 128-kbits. Ex-stock delivery.

GP [Industnal

GP Industrial Electronics Ltd
Unit E, Huxley Close

Newnham Industrial Estate
Plympton, Plymouth PL7 4]N

Tel: (0752) 342961 Telex: 42513
CIRCLE 77 FOR FURTHER DETAILS.




DIGITAL AUDIO

The Compact Disc

system

CD has delivered the goods and been accepted
as a Very Good Thing — history will have to
forgive those who claimed otherwise, says
John Watkinson in another penetrating and
highly illustrated series.

Sufficient time has elapsed since
the launch of the compact disc for
the world to listen and evaluate.
The promises which heralded CD
— no pops and crackles, unmea-
surable wow etc. — are demon-
strably true. The compact disc
has delivered the goods and has
been accepted as a Very Good
Thing, and history will have to
forgive those who claimed other-
wise.

CD results from a marriage of
many disciplines, and yet in each
is so close to the current limits of
human knowledge that it is little
short of a miracle to find it a
mass-produced world standard
and not a laboratory curiosity. CD
is a synergy of laser optics, ser-
vomechanisms, error correction
techniques and both analogue
and digital electronics that was

only realised by the joint efforts
of Philips and Sony.

A history of the compact disc
should include not only the tech-

nological problems, but also the
human problems of coordinating
such an enormous research effort
and gaining acceptance for the

Spot size

=1-2pm\/

Track pitch

0 6pm \/

In readout of a Compact Disc
the presence of a layer raised
by a quarter wavelength
causes destructive
interference in the reflected
light. Fig.2.

Fig 1. Main steps in Compact
Disc mastering and cutting
process. This first article
covers the ‘cutting’ and
stamping process, while
following parts reveal the
detailed operation of the
player optics and electronics
(lower part of diagram). Later
installments describe p.c.m.
encoding from stereo
mixdown, digital audio
editing, and subcoding onto
the master cassette (upper
part of diagram).
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I results. This series of articles
; must concentrate on the technol-
jo¢y of CD and the supporting
equipment, and can only
acknowledge the other achieve-
ments. Itis not, then, a history of
CD but a detailed description of
what it is now.
CD is one symptom of a trend
toward digital audio. The
ultimate goal is to digitize
the signal at the micro-
phone, and perform all
the normal processes
of disc production:
multi-track re-

i cording, mix-
ven ing down to
gore stereo etc.,

{e}

Laser
eutting”

Fig.3. Almost all of these
stages in the manufacture of
~ Compact Discs require the
utmost cleanliness in
processing.

Sitver coat by
evaporation

pieces, and the setting of levels of
one piece relative to another, will
all be determined by the master
cassette. Every sample on this
cassette, number for number,
will be transferred to the disc dur-
ing the cutting process. The term
‘cutting’ is a misnomer because
CD is created photographically,
but there are sufficient parallels
which vinyl disc cutting for the
term to have been adopted.
Following the cutting process,
anumber of stampers is produced
by electroplating, in the same
way as for vinyl disc production,
but with rather greater precision.
These are then used to press
discs which, after further pro-
cessing, can be played in the
home. This sequence of events
largely defines the parts of the
series, which will cover the disc
itself, the player, the mastering
recorder and the editor.
The information layer of CD is
an optically flat mirror upon

“»  which microscopic steps
(g are raised. A thin layer of

aluminium renders the
layer reflective When
asmall spot of light

is focused on the

% it o;{a,l)c)ﬂe information lay-
ectr
% oke . the pres-
nickel Father  €nceof the
(i)

Plate Father to -
make Mother

in the digital

domain for di-
rect transfer to
CD. This goal has

not been reached yet,

but is remarkably close.
As this series is concerned
specifically with CD, the
sequence of events shown in
Fig.1 commences with the pro-
duction of stereo p.c.m. master
tapes mixed in the analogue (or,
rarely, digital) domain. Some
‘classical’ recordings have been
made by mixing live down to aCD
mastering recorder. The master-
ing recorder actually consists of
two units. The digital samples are
converted to a p.c.m. adaptor
into a signal which resembles a
video waveform well enough to be
stored on a slightly modified
U-matic industrial video cas-
sette.

As the final disc may well con-
tain several different pieces of
music, an editing process is
necessary to assemble a master
cassette which contains those
pieces in their final order. The
duration of pauses between
pieces, any crossfades between
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step affects
the way in wh-
ich the light is
reflected back.The
height is designed to
be a quarter wavelen- 7
gth of the light source {
used, so that light reflect-

ed from the mirror surface
will have travelled A/2 further
than light reflected from the step,
causing cancellation. As a result
variations in the reflected light
can be detected to produce the
readout signal. Part 2 examines

with Son

this process in greater detail.
Fig. 2 illustrates the very small
dimensions involved. For comp-
arisons, about 60 CD tracks can
be accommodated in the groove
pitch of avinyl LP disc. These
dimensions demand the utmost
cleanliness in many stages of CD
manufacture.

CD manufacture

The initial step in mass produc-
tion is to produce a glass blank
that is ground and polished to
optical flatness. The blank js
washed and spun dry, and an
adhesive layer applied, followed
by a coating of photoresist. The
thickness of the resist layer must
be accurately controlled, and the
resist surface is optically scanned
to ensure that there are no
defects that could cause data
errors or mistracking in the final
product. The resist coating is
oven cured and then ready for
cutting (Fig. 3).

In the cutting process, shown
in simplified form in Fig. 4, a con-
tinuously operating helium-neon
laser is focused on the resist coat-
ing as the disc blank revolves,
intensity modulated by an acous-
tic device controlled by the
encoder. When in a relaxea state
light can pass through the device.
but when the surface is excited by
high frequency vibrations, light is
scattered. The laser is driven

() from the innermost part of the

Piate Mother surface to the outer as the blank
to make revolves. As this is taking
Sons place, rotational speed is

k). slowly reduced in such a

| Peesi ise way that the velocity of

the laser beam along
the disc surface

W remains constant.

Aluminium
coat

{m)
Protective
tacquer layer

N \ (n)
Punch

centre hole

Box
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The resist is then developed, a
process which hardens the unex-
posed areas. Etching removes
the exposed areas to create pits in
the surface of the resist. The sur-
face is then given a coating of sil-
ver by evaporation to render it
electrically conductive. In a smil-
lar way to the vinyl record pro-
cess, a Father is made by electro-
plating with nickel, itself plated
to produce a Mother. From the
Mother, a number of Sons can be
made which will be the dies used
to stamp discs. Stamping trans-
fers the pit structure to the trans-
parent plastics disc material.

Because every step in this pro-
cess produces a mirror image,
the fact that there are an even
number of processes—Father-
Mother-Son-Disc—means that
the disc will be identical to the
blank. A thin layer of aluminium
is applied to the information layer
followed by a protective coating
of lacquer. The disc is centred by
optically ~ optimizing  track
runout, the hole punched, and
the label printed or fixed to the
lacquer surface. The disc will be
read from the opposite side to the
information layer, so the pits
appear as bumps. The quality of
the pressing can be checked opti-
cally, as any defect which would
corrupt data will be visible.

Disc dimensions

Within an overall diameter of
120mm the programme area
occupies a 33mm-wide band
between the diameters of 50 and
116mm; lead-in and lead-out
areas increase the width of this
band to 35.5mm, the track pitch
constant at 1.6pm, there will be
35.5 X 10¥1-6 =22,188 tracks
crossing a radius of the disc. As
the track is a continuous spiral,
the track length will be the above
figure multiplied by the average
circumference. So track length is

2 X 58.5+ 23 X 22188mm
2
=5.7km.

These figures give a good impres-

sion of the precision involved in
CD manufacture.

Part 2 takes a detailed look at
the physics of CD reading.

€D encoder |e«————— Digital audio and
subcode data

Acoustic

modulator

Cutting laser

Cutting
beam Focus

beam

Focus lens

Beam
splitter

N\

Focus amplifier

=3

!
|
|
l
|
i
T 1
I
|
|
|
I
|

Focus laser

Focus sensor

/N

Disc motor

Traverse

|
|
|
I
AW T
Disc blank &\ motor

Motor
control

Advantages of the Compact Disc

Optical readout is a non-contact
process, so there is no wear
mechanism. The optical system
focuses on the information layer
below the disc surface in such a
way that debris and surface
scratches are generally out of
focus and their effect reduced.
The combination of this and a
powerful  error  correction
strategy produces a medium
which is highly resistant to handi-
ing.

A disc format permits the use
of pressing for mass production,
and rapid access to a desired loca-
tion. Access is further facilitated
by codes buried in the data
stream that permit the begin-
nings of items to be precisely
located, allowing remote timer
control, and making possible the
construction of a CD juke box.

The digital sampling system
means that the CD process, from
cutting through pressing and
reading, produces no audio
degradation because it simply
conveys a series of numbers that
are the same as those on the mas-
ter recording which fed the cut-
ter. The only part of a CD player
which can cause subjective dif-
ferences in sound quality is the
digital-to-analogue  conversion
process.

The use of 16-bit quantizing
permits a wide dyanmic range,
not to be confused with the sig-
nal-to-noise ratio. Left and right
channels are carmed by separate

number streams, thus crosstatk
due to the disc is zero. Samples
are temporarily stored in ram in
the player and clocked out by a
crystal oscillator giving zero wow
and flutter, since disc speed var-
1ations only affect the ram writing
speed. The small size of the disc
permits future development of
dashboard and portable players.

Fig.4. Focus subsystem controls
the spot size of the main cutting
laser on the photosensitive
blank. Rotational and travers
motors need to be coordinated
for constant pitch and velocity.

Fig.5. Dimensional
specification of the Compact
Disc shown means the spiral
track between diameters of
46 and 117mm is 5-7km long!

Information r
layer

Clamping area 3

All measurements
in mm

Read out
from this side

Digmeter
120 —Jl
- 17 -
2 116 —{
! 50 Program area
1 g [ I 33
- 46 i
Label side 15 Lead in Lead
1-2 t L[

Transparent
disc base
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CASSETTE RECORDER

by A.J. Ewins

Micro-controlled
cassette recorder

Concludes the series with a description of the
machine-code control software.

M/C subroutines to control deck

I have only briefly described the
operation of the programs for
automatically SAVEing and
LOADing computer programs,
because my detailed m/c program
could be written for the BBC com-
puter since it, too, has a vectored
input routine. In addition to SAVE
and LOAD commands, the BBC
computer uses a CHAIN com-
mand, so that routines would
have to be wrtten to handle
AUSAVE, AULOAD and
AUCHAIN. It is my intention to
write a suitable program for the
BBC computer as soon as time
allows but as the BBC computer is
also a 6502-based machine [
describe some of the m/c sub-
routines for handling the cassette
deck.

The first m/c subroutine,
:RUTR, is one designed to put
the cassette deck into its various
modes of operation. [ use Port B
of a 6522 v.i.a. chip for control-
ling the deck’s functions. The
base address of my 6522 is
SF110. Table 1 shows the logic
signals required on the outputs of
the various bits of the 6522 to put
the cassette deck into its various
modes of operation. The A-regis-
ter must be loaded with the
desired logic function followed by
the command JSR :RUTR.

The second routine, :CHRU is
one that determines whether, or
not, the tape-recorder is running.
It is particularly useful when
rewinding the tape to the begin-
ning, and is able to detect when
the motion ceases so that the
rewind function may be stopped

Function PA7 PA¢ PAc PA, PAy PA, PA; PA; Hex
Stop 0 0 1 0 1 1 1 1 $2F
Record 0 0 0 1 0 0 1 0 312
Play 0 0 1 1 0 0 1 0 $32
Rewind o 0 1 1 0 0 1 1 ¢33
Forward 0 0 1 1 0 1 1 0 436
Search forward 0 0 1 1 0 1 0 0 $34
Search rewind 0 0 1 1 0 0 0 1 $3
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and the next function started.
The input on bit PB; is derived
from the output of the tape-recor-
der’s motion sensor and is contin-
ually changing whilst the deck is
in motion. Once motion ceases
PB, does not change. The pro-
gram simply checks that the bit,
PB,, has changed since it was last
read. It is exited after a short
delay, determined by the various
loops, once PB; is constant.
Effectively the program remains
within this routine whilst the tape
is in motion and exits once motion
ceases.

The third subroutine, :REST,
uses the previous two to rewind
the tape to its beginning and then
resets the electronic up/down
counter to zero. The up/down
counter is addressed via Port A of
the 6522 v.i.a. chip.

The fourth and fifth subrou-
tines, :GOED and :GOEP, are
very similar and both use the very
much longer sixth subroutine,
:EDEP, to wind the tape to the
required location. I have used a
number of temporary stores,
from SO2EE toS02FF (which are
part of an unused area of ram
below the Basic program mem-
ory, in the UK101), to hold var-
ious values. In the case of the
:GOED subroutine, S02F8 and
$02F9 hold the high and low
bytes of the electronic counter
value for the beginning of the
directory on tape. The values are
stored in b.c.d. format. For the
:GOEP subroutine, memory loc-
ations, S02F6 and $S02F7 hold
the high and low bytes of the elec-
tronic counter value for the posi-
tion of the start of the program
again in b.c.d. format. (The ‘find
program name’ subroutine loads
these stores with the appropriate
values of the program’s position
on tape by looking-up the direc-
tory.) The remaining memory
locations, $S02F0 to S20F5, are
working stores for use by the
:GOED, :GOEP and :EDEP sub-
routines. Both the :GOED and
:GOEP  subroutines merely
transfer the appropniate values of
the directory’s or program’s posi-

tion on the tape to the two work-
ing stores, S02F4 and S02F5 and
then jump to the main subroutine
:EDEP.

The first part of :EDEP simply
separates the upper and lower
nibbles of stores $02F4 and
S02F5 and places them in the
lower nibble positions of stores
S02F0 to S02F3. The second part
of the subroutine compares the
low nibbles of S02F0 to $S02F3
with the four digits of the current
value of the electronic counter,
from the most-significant-digit
(m.s.d.) to the least significant
digit (I.s.d.). The X register is
used to index the base store,
S02F0, and also as a means of
‘fetching’ the appropriate digit of
the electronic counter via the
:FECV subroutine. As soon as an
inequality is found between the
value held in $S02F0, X and its
associated counter digit, the
direction of tape moticn can be
determined. Having set the tape
in motion in the appropriate
direction, the comparison is con-
tinued with the current value of
the X register. However, in this
case, the comparison of S02F0, X
with its associated counter digit
continues until the counter digit
reaches the value in S02F0, X.
The comparison then continues
with the next value of X, and so
on, up to X equals 3. Once the
l.s.d. is equal to the value in
S02F3 (S02F0,X), the required
tape position has been found and
the tape-recorder is stopped and
the subroutine exited.

The seventh subroutine,
:FECV, is used by :EDEP and the
next subroutine, :UDEP, to load
the A-register with the value of
the appropriate counter digit.
The current value of X is trans-
fered to the A-register and rolled
left four times into the upper nib-
ble position. It is then ORed with
%10000000 (remember, bit 7
must be ‘1’ to prevent the elec-
tronic counter from being reset)
and stored at SF111, which is the
Port A i/o address. (Bits PA, to
PA;are inputs and PA, to PA, out-
puts.) Loading the A-register
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with the value at SF111 reads the
four lower bits which is the value
of the selected digit.

The eighth subroutine,
:UDEP, updates the record of the
position of the end of the recorded
programs on the tape: it deter-
mines the position of the ‘next
free space’ on the tape. The loop
of the subroutine effectively does
the reverse of :LP1 in the : EDEP
subroutine. The four digits of the
electronic counter are read and
stored as two bytes in stores
S02F6 (high byte) and SO2F7
(low byte). The reading of the
counter at the end of SAVEing a
program marks its end. In order
that the next program to be
SAVEed starts in a position some
distance further along the tape, a
value of 40 (decimal), or 28 (hex-
adecimal), is added to the tape
counters record. Because the
values stored in S02F6 and
S02F7 are in b.c.d. format, the
‘decimal mode’ must be set (SED)
before 40 is added to the low-byte
(S02F7) of the counter record.
Having added any ‘carry’ to the
high-byte (S02F6) the decimal
mode is cleared by the instruc-
tion, CLD.

The final subroutine is :SICO
(set initial conditions). I describe
it so that some idea of what is
required in initialising the overall
program may be obtained. The
first statement, :DIAD #8576,
labels and stores the high-byte of
the memory location ($76) from
which the directory will be stored
in ram. Although my m/c pro-
gram for running the cassette
deck automatically has been
developed and tested, I have not
yet decided where to store it in
eprom. For the present 1t is
stored in 2K of non-volatile ram at
$7800 to S77FF. Consequently,
have chosen to reserve the space
§7600 to S77FF (512 bytes) for
the storage of the directory. The
start of the directory, $7600, is
referred to by several parts of the
program. Therefore, to enable
me to change my location easily
without having to modify several
lines of program, I refer to the
high-byte address, $76, via the
label :DIAD. (the low-byte is
always assumed to be $00.)

T use bit 4 of SO2FA (part of the
temporary storage area) as a flag
to indicate whether or not the
directory has been loaded into
ram. It is thus set to indicate non-
loading at the start of the pro-
gram. Next, the low and high
bytes of the start address of the
‘new input routine’, :INPR, are
stored in the input routine’s vec-

tor locations, $0218 and $0219.
The values of the tape counter
(low and high bytes) for the start
of the directory location (on tape)
and the beginning of the program
storage space are shown in
$02F9, S02F8, $02F7 and
S02F6, respectively. The start
location of the directory is also
stored in S02F5 and $02F4 upon
initializing.

Stores SO2EE and SO2EF are
used to hold the address of the
‘next free memory location’ for
storing the directory in ram.
Initially, SO2EE, holds the value
of $00. As each new program is
SAVEd the directory storage
space is used up, ten bytes at a
time. The address stored in
S02EE and SO2EF is thus incre-
mented by 10 (or $0A) each time
a program is SAVEed.

As a means of determining
when a cassette is removed and a
new one inserted into the deck, I
have coupled the output from the
‘cassette-in-position, micro-
switch (see Figs. 1&2 of the first
part of the article) to the CB1
input of the 6522 v.i.a. chip.
Loading SF11C (F110+C. which
is the peripheral control register
of the 6522) with $10 sets bit 4 of
the p.c.r. to ‘1", with the result
that the interrupt-flag register bit
41is set on a low-to-high transition
of CB1l. As part of the routine
‘check directory loaded’, bit 4 of
the interrupt-flag register is thus
read. If it is set it is assumed that
the cassette has been changed
and the directory on tape will be
(re)loaded into the directory ram
store location.

The final lines of the : SICO rou-
tine simply zero all the store loc-
ations of the ram area where the
directory is to be stored.

Concluding comments

In writing this article, I have
attempted to give an indication of
the sort of m/c program neces-
sary to provide automatic control
of the SAVE and LOAD functions
of a microcomputer. I recognise
that few readers may own a
UK101 microcomputer and for
that reason 1 have not given full
details of my own m/c program. I
am prepared to consider provid-
ing details of my m/c program to
interested UK101 users if they
will first write of their interest to
me, via Wireless World, enclos-
ing a stamped-addressed enve-
lope
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parallel i/o expansion, dynamic
ram/SASI  controlling, eprom
programming, analogue i/o and a
video output.

There are three processors
(single Eurocard) that are nor-
mally used with the Arcbus men-
tioned above, Arc 40,41 and 42,
each with Z8 Basic/debug in pro-
cessor rom. They are based on
the Zilog Z8671 single-chip mic-
rocomputer with uart, two coun-
ter/timers 144 bytes of ram,
124Kbyte addressing range and
six maskable vectored interrupts.
The Arc 40 is described as a deve-
lopment computer with eprom
programmer and buffered i/o
lines, the 41 as a board withr.t.c.
for control, measurement and
data logging, and the 42 is a ‘mini-
mum-chip’ computer with proto-
typing area. Arcbus compatible
boards are available fori/o control
(also isolated), IEEE488 inter-
facing, analogue conversion,
video output, eprom programm-
ing and cassette output. Assem-
bly/cross assembly software is
available. E&WW 334

A set of double-Eurocards from
SGS form the CLZ80S micro-
computer system, intended as an
o.e.m. product rather than an
evaluation system. The computer
board has 64Kbyte ram (256K
addressing), 16Kbyte eprom
space, two programmable syn-
chronous/asynchronous  serial
channels with modem control
lines and provision for d.m.a.
The board’s three parallel ports
each have two handshaking lines
and there is a 16-bit programm-
able counter/timer. Memory, /0,
video, eprom-programming and
analogue boards are available
with the same bus. The system’s
floppy-disc board interfaces with

the WDI1000 hard-disc con-
troller. E&WW 335

Two board systems are manufac-
tured by Siemens, helpfully
named AMS and SMP. The AMS
system uses double Eurocard
boards and can have more than
one bus — Multibus II (standard
pending) with a 32-bit multi-
plexed data word, and AMS-M
bus (same electrical spec. as
Multibus) with 16-bit non-multi-
plexed data word, and a user’s
own bus (or Siemens SMP bus
with 8-bit data word, non-multi-
plexed for SMP-bus cards). SMP
products, intended for measure-
ment and control applications but
also suitable for general data pro-
cessing, are single Eurocard and
conform to the SMP or SMP-M

(SMP expanded) bus.

There are four AMS c.p.u.
boards, the M6 and M61 with
8086 processors, the M5 with an
8085 and the M16 with an 80186.
They all have a timer/counter,
interrupt controller and serial
i/o in common; only the M16 has
no parallel i/o. A coprocessor and
intput/output  controller are
optional on the M6 and M61.
There is also a ram board with
128, 256 or 512Kbyte options.

The choice of SMP boards is
wide. There are 15 c.p.u. boards
with processors ranging from the
8080 to the 8088 with maths co-
processor and d.m.a. In addition,
there are 23 memory options, 29
i/o boards and 19 peripheral
boards, not to mention power
supply units. Monitor programs
are available with and without
floppy-disc functions and there is
a wide range of other software/
development aids.

Siemens says of the AMS sys-
tem, ‘its trend-setting multimas-
ter capability and multibus struc-
ture enables an adaption to the
performance required in the most
different applications’.

E&WW 336

Buses conforming to G64 and
VME are used by Thomson CSF
for their two main computer-
board ranges. In the G64 range,
there are eight c.p.u. cards with
6800, 6802 or 6809 processors.
Variations are in memory capac-
ity (all have a small area for ram
and rom) and serial/parallel i/o
capabilities. Separate static ram/
eprom cards, parallel/serial/
analogue i/o interfaces, IEEE488
and v.d.u. controllers are also in
the range. Other controllers
include a floppy disc interface and
an arithmetic coprocessor.

The company’s latest VME
board, the EFD-COMBO runn-
ing CP/M 68K, holds 256Kbyte
ram with parity checking,
128Kbyte eprom, and has a SASI
hard-disc interface. A choice of
debugging software is available
for the EFD-CPU1 68000 pro-
cessor board with space for
256Kbyte rom or 64Kbyte ram
(16Mbyte addressing). Three
timer/counters are used. Other
boards are for memory expan-
sion, serial and parallel i/o,
v.d.u. and disc control. A range of
software is available.

E&WW 337
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CIRCUIT IDEAS
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Preamplifier - *— amplifier

Line-powered
preamplifier

Designed to allow a second mic-
rophone to be used in a p.a. sys-
tem, this preamplifier has advan-
tages over existing designs. It
requires no additional wiring
between microphone and ampli-
fier; existing screened cable is

used. Further, the preamplifier
can be mounted close to the mic-
rophone, reducing hum prob-
lems, and no local power-supply
is required. Based on an LM382
dual low-noise preamplifier and
741 mixer/driver, the prototype
operates satisfactorily with over
20m of screened cable between it
and the main amplifier.

Each channel provides 55 or

80dB gain, depending on which
1.c. pin is grounded for a.c., and
mixer gain is adjustable between
0 and 25dB. Output of the LM382
(self-biased to 6V) sets quiescent
current through the 2N3053 tran-
sistor. Frequency response is set
by the inductors and C, ;, giving
—3dB points of 20Hz and 20kHz
with a roll off of about —80dB/
decade above 20kHz. Output is

about 1.5V r.m.s. Power supply
for the preamplifier, at around
30mA, is obtained by RC smooth-
ing of the main-amplifier supply
line. Note that the smoothing
capacitor is connected to the
common rail at the amplifier
input.

A.J. Chadwick

Hull

North Humberside

Simplified modem
line interface

Telephone sockets fitted with a
bell-feed capacitor ailow the line
interface of Richard Lambley’s
muiti-standard modem to be sim-
plified. Acting also as a spark-
quenching device, the bell capa-
citor replaces two components in
the modem line interface.
Further reducticn in compo-
nents is possible if the telephone
line-isolating transformer can
take around 120mA d.c. without
saturating (e.g. an RS217-826).
This allows the gyrator circuit to
be left out. Relays RL,; are
unchanged since they perform
such functions as dial-off-normal
(DON) and impulsing (IMP).
Relays RL,, , operate together to
seize the line. An inverted logic
signal drives RL, which connects
the external telephone line.
T. Segaran
York
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IEEE 488 hus monitor

Connected to lines of the
IEEE488 bus, this teaching,
debugging and fault-finding aid
allows monitoring and step-by-
step examination of bus mes-
sages. It uses three 75160 non-
inverting bus transceivers, two
acting as bus receivers with their

transmit-enable inputs tied low.
Single stepping is caused by pow-
ering the third transceiver which
acts as a bus transmitter. Supply-
current requirement is about
400mA.

A.H. Howe

Bexleyheath, Kent

Class-A power amplifier

Being low powered, the main
application for this class-A circuit
is as a tweeter amplifier in high-
fidelity systems using active
crossover networks; it delivers
around 1.5W into 8Q. Using the
circuit as a full-range amplifier
driving a Rogers LS3/5A loud-
speaker, I find the sound quality
very good, though the acoustic
level is limited.

Three cmos inverters in series
drive a power mosfet. Due to
symmetry of the inverter output
devices, negative feedback
causes output self biasing at
about half the supply rail. With a
15V supply this is 7.5V, at which
point the inverter transfer char-
acteristic is most linear. | have
used ‘an RCA 9195 n-channel
power mosfet with good
results similar devices such as
the Hitachi 25K133 should work
equally well.

Assembly is critical. To avoid
oscillation, the fet gate resistor
should be mounted directly on
the gate terminal and the leads at
both ends of the resistor should

be kept as short as possible. The
100nF  decoupling capacitor
should be mounted as close as
possible to pins seven and 14 of
the 4069 and the loudspeaker
decoupling capacitor as near to
the drain terminal as possible.
The 4069 contains six inverters
so the other three can be used for
a second channel; the supply
shown feeds two channels easily.
Per Hojlev

Copenhagen

-
E

L/ )MIE2955
N1/

15V

4700

oo s
7 2Mefy - 5.6+10°

where fy is the crossover frequency

Tweeter
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EPROM DUPLICATOR

by Henk
Bender

Fig 1. A printed circuit plan for
the eprom duplicator is available
from the Wireless World editorial
office in return for a stamped
adressed envelope or an interna-
tional reply coupon.

Eprom

duplicatingaid

Connected to the WW emulator, this simple
circuit can read and copy 2716 eproms

Only three cmos integrated cir-
cuits and a few other components
are required to build this useful
extension to the emulator™®.

The emulator was originally
intended to work the other way
round: that is, an external system
was to read the emulator’s ram.
But it can also be used to load the
ram.

The circuit uses a 4049 hex
inverting buffer i.c. in three dif-

* Eprom emulator, by Peter Nicholls,
Wireless World September 1982 page 83.

ferent ways. Sections 1, 2 and 3
form a square-wave oscillator
with a frequency of about
1700Hz. Section 4 acts as an
inverter to control the data out-
puts of the eprom. Sections 5 and
6 buffer the chip select and write-
enable inputs of the emulator.

With S, in the Hold position,
IC, and IC, are reset and the CE
input of IC, is held high, so the
ocillator has no effect on the
counter. The transistor switches
on the led.

Binary counter IC, resets the
eprom to address 000 and inver-
ter 4 makes sure that the data
outputs arein the high impedance
state.

When S, is set to Run, the reset
pins and CE go to logic 0. Then
IC, starts counting to control the
wnte cycle (Fig.2). The led is
switched off.

Write cycle

Data appears on the data lines as
CS and WE go low (output Q, of
IC, takes care of this) and is writ-
ten into ram on the low to high
transitions of Q,, at which point
the data lines are stable.

If CS low coincides with WE
low, the data outputs of the ram
remain in a high impedance state.
Data still present in the next add-
ress of the ram will not cause cor-
ruption of the program.

Four pulses later, output Q; of
IC, increments the address coun-
ter and a new write cycle begins.

After 2047 pulses, address
7FF is reached. The next pulse
sets output Q,, of IC, to logic 1.
This disables IC, and the led
lights again.
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DATA EXCHANGE

Using the duplicator
1. Set the emulator switch to
Ext.
2. Set the duplicator to Hold.
3. Insert a programmed eprom
in the socket.
4. Connect the duplicator to
the emulator: the led will light.
5. Switch the duplicator to
Run: the led will go out.
6. The led will light again after
12 seconds.
7. Set the duplicator to Hold.
8. Disconnect the duplicator
from the emulator.
9. Switch the emulator to
Load.
10. Press Reset to return the
starting address to 000.

The data can be edited,
printed, stored on tape or
loaded into a new eprom.

coce 16 NMIUNUUMNUU LNyl duvuu UL

Start counting
e 1G

03 14 ] 1 [ { F—
% 1 My M M ¢
1st pulse 2nd pulse 2048th pulse
Q5 IC
3 10 M al Ay
— ﬁ_—_—
0E 2716 3
r— Data available
{ fd
WE B L LI L
TWrmng data
Clock 1C into ram
2 l_% [L L
Increasing
0y l[2 address

4
' f Disable 1¢,

Testing

The duplicator may be connected
to the emulator via a 31-pin DIN
41617 connector or through arib-
bon cable. The only modification
needed in the emulator is a wire
link from pin 21 (WE) of the 6116
ram to the external connector.

In testing the duplicator, there
is no need for an eprom in the
socket. Set S, to the Hold posi-
tion, and the led should light.
Nowset S, to Run. The led should
go out and light again after about
12 seconds.

Fig. 2. Timing diagram: a single
write cycle takes about 6ms, the
entire programming operation
about 12s.

Data exchange between
microcomputers

Combination of interrupt-controlled and
programmed I/O enables higher data rate.

This article describes an efficient
method for data exchange
between microprocessors via I/O
ports. It combines the interrupt-
controlled and programmed I/O
techniques, to achieve a higher
data transfer rate than that
achieved in the case of applying
either one of these techniques
separately, or using DMA.

In the combined technique,
and prior to data transfer, the
sender checks whether inter-
rupts are enabled in the receiver
or not. If not, the sender
branches to a Fail routine before
returning to the main program
once again. Otherwise, the sen-
der will interrupt the receiver by
executing the OUT PROC1
instruction, causing Out] line to
go to the low state, resetting

latchl whose output is connected
to the priority interrupt encoder
of the receiver. Thus, an inter-
rupt request is generated, and
when this request is processed,
the INTE line of the receiver goes
to the ‘low’ state and remains at
this state until an El instruction is
executed. The sender checks the
state of the INTE line by execut-
ing IN PROC1 instruction, caus-
ing InT line to go to the ‘low’
state. At the negative edge trans-
ition of In1 line, latch 4 stores the
status of the INTE line, and this
status is transfered to the accu-
mulator of the sender during the
‘low’ state of InT line.
Transmission of data takes
place when the sender executes
the instruction CUT PROC2,
causing line OutZ ta go ‘low’, trig-
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gering buffer 2,3 to save the con-
tents of the ACC of the sender.
The receiver reads the stored
data in buffer 2,3 by executing IN
PROC2 instruction, causing line
InZ to go ‘low’ enabling the out-
put of these buffers to be con-
nected to the data bus of the
receiver, and to be stored in its
ACC.

At the end of data transfer
operation, the sender will issue
another interrupt request to the
receiver by executing OUT
PROC3 instruction. This inter-
rupt will cause the receiver to
branch from the data transfer
subroutine to either a data pro-
cessing routine or the main pro-
gram, according to the user
application.

Data transfer rates achieved

by G.A.M.Labib

by the application of the pro-
grammed I/0, the interrupt-con-
trolied I/0, and the direct mem-
ory access methods are 7.6,
14.8, 34.5kByte/s respectively.
With the application of this com-
bined technique, a data transfer
rate of 42.6 KkBytes/s is
achieved.Thus, the ratio of the
data transfer rates of the 4 men-
tioned techniques willcometo 1 :
2:4.5: 5.6 respectively.

The above calculations are
made on the assumption that
each machine state has a duration
of 500 ns, and that the micropro-
cessor under consideration is the
Intel 8080A.

REFERENCES
Bellm, H. and A. Sauer “Methods of data
exchange between microcomputers”,
Euromicro 1977.
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DATA EXCHANGE

SEND PUSH PSW /Save the ACC and the status register original contents.
register contents in stack. RET /return to Main Program.
PUSH H /save the contents of H&L
registers in stack. RECV PUSH PSW
PUSH D /save the contents of D&E PUSH H /
registers in stack. LXI H,BUFADR /
IN PROCH1 /check the INTE line status of the El
receiver. m— /optional delay (see n
RAR — /
JINC FAIL /if INTE is not set, then branch to READ IN PROC2 /store transferred byte
FAIL. MOV M, A /store byte in data buffe:
LXI H,BUFADR /if INTE is set, then load register INX H /increment buffer pointer.
pair H-L with data buffer starting JMP DELAY /perform a compensating .
address. be in-step with the sender.
MVI D,BUFSIZ /and load register pair D-E with DELAY INR A /
buffer size. JMP READ /prepare for another data by
ouT PROC1 /interrupt the receiver to execute storage.
the data transfer subroutine.
SENSE IN PROC1 /check if the receiver has TERM POP H /restore original H-L contents,
processed the interrupt request, and set stack
and reset INTE line. POP H /pointer to point at ACC and
RAR status register.
JC SENSE /it INTE is still set, then check it /original contents locations.
again, POP PSW /restore ACC and status register
MOVE MOV AM otherwise, move the byte original contents.
appointed-to by H-L pair, from RET /return to Main Program.

memory to the ACC,
OUT PROC2 /transfer byte to the receiver,

DCR D /check if it is the last byte to be ] )
transferred. Note: OUT PROCS instruction execution by the sender will cause the
JZ END /if yes, terminate the transfer receiver to branch to TERM subroutine in which the user-defined
operation. destination may be specified for the u.p.
INX H /if not, increment buffer pointer, ‘ .
JMP MOVE /and start the transfer of the Note,: This optional delay program segment may be inserted if any
following byte. ] expansion in the sender subroutine is made following OUT PROC1
END ouT PROC3 /interrupt the receiver to terminate instruction, in order to maintain processors synchronisation.
the transfer subroutine.
POP D /retrieve D-E original contents.
POP H /retrieve H-L original contents.
POP PSW /retrieve the ACC and status
Figure 1. contains data transfer subroutines for both the sender and the S0y ———~1g Qgf—— RO,
receiver. Ic,
Figure 2. contains four cases of the transfer subroutine, demonstrating the W3 l
mechanism of synchronisation of the sender and the receiver, starting with e b a
. . 3 —— dp—a— F?[]3
the best case, and ending with the worst case. e =
Figure 3. demonstrates the hardware circuitry of both the sender and the 5T o 9
receiver interfaces. vh
sender side receiver side, receiver side,
; “—‘—1—' IN2
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CELLULAR RADIO

Countdown to
cellular radio

Among the topics discussed at the Comex 84
conference in Northampton were plans for
Britain’s public cellular radiotelephone
service, which opens this month.

Derek Wordley, marketing direc-
tor of Cellnet and Ken McGeorge
of Racal-Vodac both used
“Countdown to Cellular Radio” as
the titles of their lectures to the
Comex 84 conference.

In accordance with their
licences, both systems opera-
tors, Cellnet and Racal, have to
be operational by 1st March 1985
with the first phase of the
900MHz cellular radio network.
The cellular radio public mobile
telephone service will start in the
London area and spread rapidly
along the main trunk routes and
major cities of Great Britain.

Both Cellnet and Racal-Voda-
fone issued detailed network pro-
jections in October. By mid-1986
Racal expects to have reached as
farnorth as Aberdeen and to have
completed coverage of all the
main motorway arteries and cit-
iles in the U.K. Cellnet’s
published plans extend to the end
of 1985, by which time they hope
to cover most major cities includ-
ing the motorway links.

The high level of network
planning and installation activity
by both systems operators will
continue long after the opening of
the first phase of the network in
the London area in early 1985.

The work of Oftel, the Govern-
ment’s newly created telecom-
munications watchdog body, was
outlined by John Compton, for-
merly of the Department of Trade
and Industry, but now manager of
Oftel’s general licensing policy
and apparatus approvals branch.

Oftel’s key functions included
keeping under review all activit-
ies connected with telecommu-
nications worldwide, collecting
information on all telecommunic-
ations activities in the UK., as
well as giving advice, information
and assistance to the Secretary of
State for Trade and Industry and
other Government departments.
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However, Oftel’s main role, he
said, was the monitoring and
enforcing of compliance with the
conditions of licences granted
under the 1984 Telecommunic-
ations Act. Oftel’s staff of about
50, would later increase to 80 but
Oftel would also use outside con-
sultants for specialised studies.
Oftel was entirely funded by lic-
ence fees.

To the surprise of some dele-
gates, Compton announced that
Oftel had commissioned a study
into the Bands I and III issue.
This would be in addition to the
Government’s own Green Paper
activities which were later
described byaD.T.I. representa-
tive. Oftel’s own study of Bands I
and III is to be completed before
the end of the year.

Asked whether Oftel sees itself
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in the role of telecommunications
Ombudsman, Compton replied
that Oftel was not specifically
tasked with looking for cases of
maladministration as was the
case with the Ombudsman’s
office, but that it would expect to
be in contact with the Office of
Fair Trading on telecommunic-
ations matters.
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Cellular radio for the City of
London: Cellnet’s first base
station is lifted into position
above Farringdon Street.
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By the end of 1985 Cellnet,
the British Telecom-Securicor
consortium, plans to provide
a cellular radio service
covering the largest cities
and their connecting
motorways. Above right:
coverage plans of the rival
Racal-Vodafone network.

Further reading

Comex ‘84 conference papers
(Northampton 16-17 October
1984): Federation of
Communications Services.

Bands | and Il Consultative
Document, Her Majesty’s
Stationery Office, Cmnd 9241.

Mobile radio system and
techniques (IEE conference
report) by N.S. Cawthorne,
Wireless World December 1984
page 69.

Developments in cellular radio,
by Richard Lambley, Wireless
Worlid June 1984 page 31.

Southampton
o,

Band Il

Ian Jones, head of the licensing
branch of the D.T.I. informed
delegates that about 60 replies
had been received to the Bands I
and Il Green Paper published
last May. This asked for opinions
concerning future uses of the
405-line t.v. transmission fre-
quencies after the close-down of
t.v. transmitters in early 1985.

At WARC 79, it had been
agreed that the U.K. could use
Bands I and III and land mobile
services after the t.v. transmis-
sions had been phased out, even
though all of the U.K.’s neigh-
bours would be continuing to use
Band III for broadcasting. This
would inevitably present interfer-
ence problems, particarly near to
t.v. carrier frequencies.

Jones amused delegates by tell-
ing them that the ‘crumby bits’ of
Band 111, that is, frequencies near
the vision carrier frequencies of
overseas TV transmitters, could
have been sold three times over
even though they would not be of
any use for conventional mobile
radio. Many imaginative applic-
ations for these ‘bad frequencies’

80

had been proposed.

‘Service providers’, he said,
potentially offered the most effi-
cient use of Band III. Initially the
service provider might have five
or ten channels.

Where a number of channels
were available, trunking systems
could be introduced. By means of
trunking the mobile user would
have access to a group of chan-
nels and would be allocated one
vacant channel from the group
when he made a call.

Trunking achieves additional
gain in the grade of service as the
number of channels increases, as
a consequence of the decreasing
probability that all channels will
be in use at the same time. Once
the number of channels available
exceeds three, the gain from
trunking becomes significant.

The mobile radio service pro-
vider would offer a package of
communications services to the
user, including perhaps data
transmission as well as conven-
tional voice communications.

Criticisms of the concept of
service providers for mobile radio
(as opposed to individual busi-
nesses having their own
networks) centred on the range of
services provided. The private
mobile radio user might require

more services than were being
offered by the service provider.
Unless there was the facility to
move from one service provider
to another, mobile radio users
might prefer to have their own
networks.

A second criticism of the ser-
vice provider principle came from
operators who required national
coverage. The A.A. and R.A.C.
both required national coverage
as did the nationalised power
industries. A national network in
Band III could not be catered for
by smaller service providers.

An alternative proposals was
that Band III should use a shared
national infrastructure, installed
and run by a single operator, but
over which other could operate
and provide services. In the Lon-
don area this would require about
300 channels.

This national network could be
installed by a national network
operator in a similar way to pres-
ent cellular radio activity at 890-
960MHz. The service provider
would then have access to the
national network at a much lower
cost than if he were to install his
own network. The advantages of
this national system would be in a
more efficient use of the spec-
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trum. But with 300 channels, it
would mean using about one third
of the new channels that became
available in Band III.

If the same competitive tele-
communications policy were fol-
lowed as was now the case in cel-
lular radio with BT and Mercury,
then there would presumably be
need for two competing national
networks in Band III rather than
one.

The national network idea
waas criticized by delegates from
outlying parts of the country,
which because of their relatively
low population and their distance
from the main arteries might be
left out.

Jones of the D.T.I. was quick
to reassure delegates that if the
national infrastructure solution
were adopted for Band III, then
there would not be any question
of areas being left out because the
national network did not yet or
would never reach their area.
Separate allocations would be

available.

As if to emphasise the contin-
ued uncertainty over the exact
way in which the new frequencies
at Band III would be used for the
land mobile service, the thorny
old question of s.s.b. (and even
1.s.b.) was raised and debated.
Single-sideband represents a
direct trade-off between spectral
efficiency and equipment costs.
But what price spectral effi-
ciency?

The current rate of growth in
mobile radio of about 8% or 10%
per year may be an inadequate
indicator of the true demand,
because frequency availability
and co-channel interference
might both make the potential
mobile radio user shy away. The
release of the new frequencies
may show the true demand for
mobile services to be much grea-
ter than these figures indicate and
that the spectral saving gained by
the introduction of s.s.b. will be
needed if the latent demand is to
be adequately catered for.

Dr Fudge of B.T. Radiophone
summed up the spectral effi-
ciency argument thus: “Spec-
trum has to be paid for; and if it’s
through the equipment, then so
be it.”

In conclusion, Jones told the
delegates that not all decisions
concerning Band III would be
made immediately. Delegates
could expect to hear of some
initial decision before the end of
the year, but others would follow
later. The D.T.I. was still listen-
ing to industry, users and all
other interested parties.

Pagers: poor man’s cellular

Strong assertions by pager manu-
facturers that pagers would over-
take cellular radio were to be
heard during the conference.
Pager manufacturers believe that
the enormous residential market
for reliable but cheap radio com-
munication can only be realized
with pagers.

Compared with North Amer-
ica, Japan, and Hong Kong,
Europe as a whole lags well
behind in pager market penetra-
tion. The U.K. however, with
0.3% pager penetration is a long
way ahead of the European aver-
age of 0.1%.

Estimates of the relative equip-
ment costs between cellular radio
and pagers show that tone-only
pagers work out at about one-fif-
teenth of the cost of cellular
radio. As the underlying costs of
paging are much cheaper, service
costs could be expected to be of
the same order as those of cellu-
lar radio.

The cellular radio network
would offer direct two-way voice
communication from the mobile
through the public telephone
network, at a price that would be
beyond the reach of domestic
users for a long time to come.
Pagers however would be afford-
able by domestic users. Pager
manufacturers and systems oper-
ators saw their services as com-
plementary to cellular radio and
they expected to benefit from the
enormous growth in the commu-
nications market of which both
paging and cellular radio were
part.

Licensing

On the subject of licensing under
the new Telecommunications
Act, John Taylor, principal of the
telecommunications division of
the D.T.I., described the D.T.I's
licensing policy.

On cellular radio, Taylor
admitted that there had been very
considerable problems with the
type of approval programmes and
that an ‘interim interim’ appro-
vals procedure would be available
so that equipment manufacturers
could have their mobile equip-
ment ready by the time the
networks start up in early 1985.

Band Il problems

Jonathan Clarke, chairman of the
Federation of Communicaton
Services, listed what he saw as
the major problem areas con-
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cerning the future use of Bands |
and III for land mobile service
operators. These included the
question of connections to the
public telephone network, the
special cases (those users who
are already operating, but have
been unable to grow in their oper-
ations because of lack of spec-
trum), geographical coverage
(whether it should be national or
local) and the size of the system.
A common signalling standard
would allow transfer from one
service provider to another, but
there were those who would
rather see a ‘preferred’ (but not
obligatory) signalling system.

Frenzied activity

Land mobile services in the U.K.
have never experienced so much
concentrated activity at one time:
the liberalization of telecommu-
nications, the installation of the
two major cellular radio networks
and the bringing of all Band Iil
and possibily parts of Band 1 into
the land mobile radio service.

Comex 84 was just one small
drop in the sea of discussions and
meetings. The decisions taken
mow will have a direct influence
on the quality of the land mobile
radio services available in the UK
until well into the next century.

These decisions must reflect
not only the needs of the telecom-
munications user and the tele-
communications provider, but
must also conform with the prin-
ciples of good spectrum manage-
ment. It would be unfortunate if
decisions taken now were to jeo-
pardize the efficient use of these
newly available radio frequencies
in years to come.

The Comex 84 conference and
exhibition (supported by 42
exhibitors and attended by 800
visitors) came at a time of
unprecidented mobile radio
activity and discussion in the UK
as well as on the eve of the instal-
lation and commissioning of the
first few cells in the UK’s new
900MHz cellular radio network.

This

hand-held radio-tele-
phone for the Cellnet services
is available through Cellular
One Ltd. Monthly rental
charges start at about £130, or
you can buy one outright for
£2995.

REFERENCES )

1. Federation of Communication Services,
COMEX ‘84 conference papers.

2. HMSO Cmnd 9241, “Bands I and III”
Consulatative Document.

Number of Voice channel Number of
channels traffic (Erlang) mobiles
1 012 22
5 3.22 580
10 7.93 1430
15 12.79 2300
20 17.70 3185

(Source: Bands | and lll Green Paper)

Multi-channel trunking: As the number of channels increases in a trunked mobile radio
system, so the number of mobiles that can be accommodated on the network increases
significantly for a given grade of service. The grade of service for these figures is 5%, and
represents the probability of finding congestion within the ‘busy hour. A 20 channel
trunked network can accommodate in excess of 3,000 mobiles which is an enormous gain
over the straight muitiple of the numbers of channels and the number of mobiles for an
equivalent grade of service on a single channel system.
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The Advanced Basic Rom User
Guide for the BBC Micro by Colin
Pharo. Ring bound, 182 pages,
Cambridge Microcomputer Centre
(153-154 East Road, Cambridge
CB1 1DD), £7.95 retail.

Practical machine code programs
often rely on mathematical routines,
and for speed and compactness it is
usually hard to improve on those
provided in the BBC Basic rom.
This book explains how the
programmer can make use of these
routines in his own programs. It
identifies 69 major subroutines
within the Basic 1 and Basic 2
roms, giving call addresses, set-up
conditions and typical timings. For
many of the routines example
programs are given. Also included is
a detailed memory map of the Basic
workspace.

Basic Rom User Guide for the
BBC Microcomputer and Acorn
Electron by Mark Plumbley. Soft
covers, 359 pages. Adder
Publishing, Cambridge, £9.95.

This very comprehensive guide
not only covers routines accessible
to the user (string handling routines
as well as mathematical ones) but
gives also a detailed description of
how BBC Basic works. Topics
covered include memory use,
tokenising, the Basic stack,
program control mechanisms, errors
and methods of recovering from
themn.

The second part concentrates on
ways of expanding Basic by trapping
the errors it generates and adding
extra code. The author includes
listings of a variety of interesting
utilities: among these are a
selective renumbering routine, a
‘bad program’ rescuer and a routine
which allows dynamic overlaying of
procedures or functions from disc,
for use with a Basic program which
would otherwise be too big for the
memory available.

A Hardware Guide for the BBC
Microcomputer by A.D. Derrick,
D.S. Harding, S.D. Middleton and
M.P. Smith. Wise Ow! Publications,
Hull Innovation Centre, Guildhall
Road, Queen’s Gardens, Kingston-
upon-Hull. Soft covers, 116 A4
pages and an appendix,
£11.95+95p carriage.

Surprisingly, for a hardware
guide, this one does not include a
full circuit diagram of the computer:
for that you have to turn to the
Advanced User Guide (Cambridge
Microcomputer Centre), which,
although concerned mainly with
software, covers some of the same
ground.

But besides their description of
the circuit and instructions for
carrying out various upgrades, the
authors provide numerous hardware
hints and suggest some useful
modifications: how to improve the
accuracy of the a-to-d converter, for

example, and how to expand the
vocabulary of the speech processor.
A special feature of the guide is a
140-page appendix comprising data
sheets of the all the computer’s
principal i.cs, including the 8271
floppy disc controller — information
which for many owners might
otherwise be hard to obtain.

The BBC Microcomputer Disk
Companion by Tony Latham. Soft
covers, 186 pages, Prentice Hall
International, £7,95.

After surveying magnetic storage
systems in general, the author
moves on to a description of the
Acorn disc filing system. There is
an excellent section on file handling
(a subject none too well explained
elsewhere), with examples in Basic
and assembly language.

Less useful, perhaps, are some of
the program listings in the book.
Most users will have received
formatting and verifying programs
on a utilities disc when they bought
their disc drives and will not need
any more. And the word-processor,
described as the first such program
written for the BBC Micro, must be
of little more than historical interest
now.

The book touches on double-
density storage right at the end, but
does not mention any of the double-
density d.f.s. packages now
available for the BBC Micro.

The Comal Handbook (second
edition, Commodore 64 version), by
Len Lindsay. Soft covers 467 pages,
Prentice Hall International, £18.40.

For those who are tired of Basic
but nervous of Pascal, to paraphrase
the anonymous Danish student
quoted in the foreword. The Comal
keywords, from Abs to Zone, are
described individually, each with a
sample program illustrating its
function. There are 19 appendices
covering Comal structures, different
versions of the language, error
handling, disc usage and
troubleshooting.

Servicing digital circuits in
television receivers by R. Fisher.
Soft covers, 270 pages. Newnes
Technical Books, £13.95.

The author begins with the basic
principles of logic circuits and then
examines practical methods of
processing, storing, transmitting
and display data. In the second part
of the book he discusses in detail
and with full circuit diagrams how
teletext and viewdata work, using
as his examples commercially-
available decoders by Mullard and
Texas Instruments. The final
chapters explain the operation of
digital tuning systems and an infra-
red remote control system. The
book should interest many people
besides televison service
technicians.
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QL Advanced User Guide by
Adnan Dickens. Soft covers, 352
pages. Adder Publishing,
Cambridge, £12.95..

A detailed guide to what goes on
inside (and if yours is one of the
ones with a dongle, outside). Topics
covered include 68008 machine
code for the newcomer, QDOS,
Super-Basic, i/o, Microdrives and
more. The appendices contain much
useful reference material for the
advanced programmer.
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CHILTERN ELECTRONICS

W
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VIDEO MONITORS — NEW SURPLUS

Brand new professional quality hi-resolution AGC green
screen monitors in attractive metal case.

Composite video. Ideal for BBC or other micros.
High definition makes easy viewing for 80 column text.

Bandwidth 10Mhz to 22Mhz.

SALE 9"HMm911 §44

VDU BARGAIN

The world-famous ADDS terminals
offered at a fraction of original cost!
*RS232 up to 9600 baud
*80 col x24 line display
*Video + printer outputs
Used condition but fully tested.

USUAL PRICE
£85/£89 PRICE 12" HM123 £46 Only £79 + VAT
Add VAT and £5 carriage Carriage £12.50
MAINS FILTER UNITS INTERFACE CARDS ASCIl KEYBOARDS
(BRAND NEW SURPLUS) FOR *APPLE Il & Il E. BRAND NEW Scoop purchase allows us to offer a

These compact units consist of heavy
duty 12amp filter and circuit breaker,
and IEC socket. Ex-mainframe

system, ideal for protecting TV/Micro

BY VARIOUS MANUFACTURERS
Save 50% or more !'!
Printer Card

real professional keyboard (49-key
ASCII), with Hall-effect keys and
attractive case for a ridiculous price.

o E%E%lulmn (é:arc(ij ())A||\|||?\t( Circuits supplied. Used tested.
(Cost £60+!)  Our price £4 +VAT | RS232Card £22 ety | L) CTSLASOA=Y
/o £1 Clock Card
p/p Communications Card + VfAT Only £1 8 + VAT
or 3for £1 0 post free Forth Card FESEIES Carriage £1.85
*Trademark of Appte Computer inc -
PRESTEL TERMINALS = DAISY-WHEEL PRINTERS M'gﬂg;,m\ﬂs"iﬂ

Brand new STC desk top terminals —
ready to plug into your telephone for
Prestel service.

These beautifully made units have a
6’ green-screen monitor and
originally cost over £500 each.

Our Price NEW only £99

Brand new surplus TPI letter quality
printers — ideal for your micro.

Made by Smith-Corona - offered at

" way under usual cost.

Centronics or RS232 interface.

ony £149

We have a large range of surplus
power supplies from 1 amp to 120
amps. Please send for list.

All at a fraction of list price! !

Advance 0—7v 3a £1 0

Lambda 5v 5a s/mode new £20

Examples:

Add VAT and £7 carriage Add VAT and £10 Carriage Add VAT + £5 p/p
FLOPPY DISKS CENTRONICS PRINTERS COMPUTER
Th f i
8" inch and 54"’ standard Shugart N e A STATIONERY

interface drives.
New condition ex-equipment.
£79 - vat
Carriage £6

Box of 10 BRAND NEW BASF
S/S S/D 5" diskettes . . .

£9.50+ var

p/p £1

introduction. As used by most large
mainframe computers.

"5 £149 5 £179

306
Add VAT and £15 carriage

(Used)
MINI-COMPUTER FANS

Brand new 230v 5" whisper quiet.

Offered at 14 list price.
‘ £4.60

Add VAT and £1 postage

132 column printout paper at quarter
list price! Box of 2000 sheets

ony £4.99 + var
- Add £3 carriage

We have hundreds more special
offers which must be sold by
February —phone or send for our list.

HURRY — OFFERS ONLY
VALID WHILE STOCKS LAST!

WE ARE EUROPE'S LEADING SUPPLIER OF SECOND-HAND MAINFRAME COMPUTER SYSTEMS. ALL THE
ABOVE EQUIPMENT IS GENUINE PROFESSIONAL EQUIPMENT SURPLUS TO OUR REQUIREMENTS.

HIGH STREET, CHALFONT ST. GILES, BUCKINGHAMSHIRE HP8 4QH
Telephorte or send your order to TIM READING.

TEL: 02407 71234

We accept personal cheques or telephone your Access Card No.
Alf items despatched within 24 hours

CIRCLE 52 FOR FURTHER DETAILS.
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LINSLEY-HOOD

35 Watt Complete Kit. MosFet O/P ...
45 watt Complete Kit. MosFet O/P ...
Reprints of Original Articles from "Hi-

LINSLEY-HOOD 100-WATT MOSFET
POWER AMPLIFIER

The very latest amplifier design, published in ‘Wireless Warld'
by the renowned John Linsley-Hood. This may now be taken as
the standard by which the rest are judged! Our kit, approved by
the designer, has massive heat sinks and power supply and
includes all components needed to build. Case size 412mm
wide, 25amm deep and 145mm high. Automatic switched
speaker protection is included as standard. Cost of all parts is
over £120. Our complete stareo kit price £105.50.

LINSLEY-HOOD CASSETTE RECORDER
CIRCUITS

Complete record and replay circuits for very high quality low
noise stereo cassette recorder. Circuits are optimised for our
HS16 Super Quality Sendust Alloy Head. Switched bias and
equalisation to cater for chrome and feric tapes. Very easy to
assemble on plu%-in PCBs. Complete with full instructions.
Complete Stereo Record/Play Kit 25.26
VUMeterstosuit.. ............ £2.30 each
Reprints of original Articles .................... 75p. No VAT.

STUARTTAPE RECORDER CIRCUITS

Complete stereo record, replay and bias system for reei-to-
reel recorders. These circuits will ?lve studio quality with a
good tape deck. Separate sections for record and replay give
optimum performance and atlow a third head monitoring sys-
tem to be used where the deck has this fitted. Standard 250mV
input and output levals. Fuil details are in our lists.

ReprintofOriginal Articles .. ................. £1.30. No VAT.

SET OF 4 SUB-MINIATURE IF TRANSFORMERS for high
quaiity AM tuner. THE SET ONLY 38p!

Application circuitif required . . 10p
Suitable ferrite rod antenna. ... 85

300 SERIES AMPLIFIERS

DGS001 2-MOTOR,
SOLENOID CONTROLLED
CASSETTE DRIVE.

Fully sotenoid controlled
cassette mechanism
suitable for Hi-Fior
digital use. With a logic
control board the deck
can be operated by
lightweight touch
controls or output from a
micro. (deal for
applications under
automatic control such
as telephone answering
machines, data joggers,
automatic background music systems, remote control recorders
and microcomputer program and data storage. Two motors and
three solenoids contral all functions including search in tast
torward and rewind.

Standard fittings include reed switch for auto off, 3 digit counter.
stereo R/P and erase Head.

Qverall size 176mm X 130mm X 75mm.

DGS001 Cassette Mechanism. £37.25 Quantity prices on
request.

(NF140. Fuli technical specification and drawings £1.

STEREO CASSETTE DECK

Fallowing the runaway seilout of our last cassette deck we
have now obtained a smalil quantity of an even nicer one.
Main features are full auto-stop, Chrome/Ferric Switch,
Manual record level control {invaluable for computer use), twin
VU meters and 3-digit counter Complete with all record and
replay circuitry, control keys and cassette carrier/door. Very
good quality and only £21.80 inc Vat and Post. Circuit diagram
and Notes 35p.

COMPLETE STEREO TUNER MODULE
Three band LW/MW/FM Stereo Tuner fully assembied on PCB
165 % 85mm. Supplied with Ferrite rod aerial and band switch
fully wired. Facility provided to drive tuning meter and stereo
LED. Only needs 12v DC supply. FM sensitivity. 2.5uV. Price
only £2.99inc. VAT and post.

STEREO 10W POWER AMPLIFIER MODULE
Ready buiit and tested music centre power amplifier modute
complete and ready 1o use. Mains snput 220/240v with power ta
spare for tune and tape deck. Size 190 X 110 X 65mm. ONLY
£8.90 pius Vat and Post

144

§

'\ ‘\.. «

AUTOMATIC 10—CASSETTE AUTO PLAYERS
Suitable for background music systems. Lenco type PAC10
plays each casette forward and backwards before changing to
the next. Any cassette may be rejected at the touch of a button
Matns powered, Wood finish case with perspex top cover, play
through any high quality stereo amplifier system. Orinalty over
£500 each! Qur price for ex-demanstration models oniy £230.
One only Brand New £310

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

Do your tapes lack treble? A worn head could be the problem.
Fitting one of our replacement heads could restare performance
to better than new| Standard mountings make fitting easy and
our TC1 Test Cassette helps you set the azimuth spot-on. We are
the actual importers which means you get the benefit of lower
prices for prime parts. Compare us with other suppliers and seef
The foliowing is a list of our most popular heads, all are suitable
for use on Dolby machines and are ex-stock.
HCZO Permalloy Stereo Head. This is the standard head fitted as
iginal equipment on most decks ......... £5.11
90 High Beta Permalloy Head. A hard- weanng, hlgher per-
formance head with metal capability .. ... £8.06
HS16 Sendust Alloy Super Head. the besl head we can find.
Longer life than Permalloy, hlgher output than Ferrite, fantastic
frequency response .
HQ551 4-Track Head for auto-reverse or quadrophonlc use. FuII
specification record and playback head . £9.7.
Please consult our list for technical data on these and olher
Special Purpose Heads.
MA481 Latest version Doubte Mono (2/2) Record/Play head.
Replaces R484 . .£8.
SM166 Standard Moummg 2/2 Erase head Companble with

above orHQ5514 Trackhead. . .£5.90
H524 Standard Erase Head. Semi double gap hngh effi-
G ——— S . . .£1.50
H561 MetaITapeErase Head Fulldouble gap- ... £4.90
HART TRIPLE-PURPOSE TEST
CASSETTE TC1

One inexpensive test cassette enables you to set up VU level,
head azimuth and tape speed. Invaluable when fitting new
heads. Only £4.66 plus VAT and 50p postage.

Tape Head De-magnetiser. Handy size mains operated unit
prevents build up of residual head magnensatlon causmg noise
on playback. .

Curved Pole Type for |naccess|ble heads ... £4.85

Send for your free copy of our LISTS. Overseas please send 2
IACs to cover surface Post or 5 IRCs for Airmail.

Pleace add part cost of post, packing and insurance as follows:
INLAND OVERSEAS

Orders upto £10 - 50p  Flease send sufficient to cover
QOrders £10t0 £49 - £1 g, face or Air Post as

Personal callers are always very welcome but
please note that we are closed all day Saturday

24hr SALES LINE
(0691) 652894

ALL PRICES EXCLUDE VAT
UNLESS STATED

Orders over £50 — £1.50
required \1

15‘-‘0

DON'T GO DOWN WITH
YOUR SCOPE! It never
was designed to float

voitsfdiv
1 50 mv g2

2.

10
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Wangh
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isolation amplifier

£

B
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Power

WANTED

POWER TRIODE VALVES ( EUROPE )

AD 1, ED , LK 460, L3 5A, LS 6A, PX 4, PP3/250 ,

RE 604, PX 25, DA 30, PP5/400, V 503, DA 60, DA 100,
MZ-1-100, TM 100, MC 60, RS 237, 4C 21 & OTHERS.
GENERAL PURPOSE VALVES ( EUROPE )

ECC 802 S, ECC 803 S, E 88 CC, E 80 CC, ML 6.
RECTIFIER VALVES ( EUROPE )

G 2504, RGN 1064, MU 14, UU 4, FW-4-800 & OTHERS.
VALVES MANUFACTURED WESTERN ELECTRIC ( U.S.A. ) OR S.T.C.{ U.K.
3A/144A(WE 104), WE 205, 4211D(WE 211), 4242(WE 242), WE 2524,
WE 271A, WE 274A/B, WE 275A, 4300A(WE 300A/B), WE 350B.

* WE PAY TOP PRICE FOR NEW IN ORIGINAL BOX OR USED EXCELLENT COND.
# SOCKET FOR ABOVE VALVES...EURO TYPE 4P,5P SIDE CONTACT BP.

# SPEAKERS FOR HI-FI & THEATRE.....TANNOY, LOWTHER, & OTHERS.

: TRIAL ELECTRIC PRODUCTS

i 304 ROSEBAY YOTSUYA BLDG.,21 ARAKICHO SHINJUKU TOKYO 160 JAPAN

)

- CIRCLE 65 FOR FURTHER DETAILS.

ELECTRONICS C.A.D.

“ANALYSER”

The Waugh Instruments Isolation Amplifier enables
you to keep your scope earthed and still make
measurements up to 1500V from earth, this to-
gether with over 100dB rejection at 50Hz means
that you can now observe small signals super-
imposed on 350V sine waves so often encountered
in switch mode power supplies, thyristor and triac
firing circuits. For details of this and other oscillo-
scopes accessories contact:- Peter Waugh at Waugh

Olney, Bucks MK46 5JS (0234) 712445,

Instruments, Otter House, Weston Underwood,

CIRCLE 69 FOR FURTHER DETAILS.
84

PERFORMANCE ANALYSIS of LINEAR CIRCUITS using the BBC MODEL B AND
SINCLAIR SPECTRUM 48K MICRO'S.

Simulates Resistors, Capacitors, Inductors, Transformers, Bipolar and Field effect Transistors, and
Operational Amplifiers in any circuit configuration.

Performs FREQUENCY RESPONSE ANALYSIS on Circuits with Lg to 16 Nodes and 60
Components, for Phase and Gain/Loss, Input Impedance and Output Impedance.

Ideal for the analysis of ACT IVE and PASSIVE FILTERS, AUDIO, WIDEBAND and R F.
AMPLIFIERS, LINEAR INTEGRATED CIRCUITS etc.. etc.

“ANALYSER" can greatly reduce or even eliminate the need to breadboard new designs.

USED BY INDUSTRIAL AND UNIVERSITY R&D DEPARTMENTS WORLD WIDE,
LOW COST PAYMENT BY ACCESS OR AMERICAN EXPRESS WELCOME...
VERY EASY TO USE. PRICES FROM £20

For further details write or phone NUMBER ONE SYSTEMS

DEPARTMENT WA/

9A CROWN STREET, ST IVES
HUNTINGDON

CAMBS. UK. PE17 4EB

TEL: 0480 61778 TELEX: 32339

AMEARS

messssssme:  CIRCLE 12 FOR FURTHER DETAILS.
ELECTRONICS & WIRELESS WORLD JANUARY
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NEW PRODUCTS

EPROM
PROGRAMMER
(AND ERASER)

A low cost eprom programmer
is available for the BBC micro.
It can be used for 2764 and
27128 devices and is provided
with rom software to operate it.
Called the Uviprom, the unit is
available initially in two
versions: Uviprom 1 is the
basic version with a normal 28-
pin i.c. socket and cost £20.95;
Uviprom 2 is provided with a
z.1.f. socket for five pounds
more. Both are uncased p.c.bs
though an Uviprom 3 with case
and z.i.f. socket should become
available soon and will cost
£29.95. The programmer plugs
into the user port of the
computer and takes its power
direct from the computer. The
circuit includes a switch mode
power supply to generate the
21V programming supply. The
rom with the Uviprom software
is available for £8 and can be
used to test an eprom to check
that it is black; read an eprom
to disc; blow the program into
the eprom; view the contents of
rom after it has been read onto
disc and compare the contents
of an eprom with the source.

; s
T ] ot

8085 CONTROL
SYSTEM

A complete micro-computer
system for control applications
requiring up to 26 inputs or
outputs is mounted on a small
p.c.b. Software utilities are
available for operating the 32-
character display and 16-key
pad. The module may also be

supplied without a keyboard so
that the designer can use any
other pushbutton array.
Assembly language
programming, software design
and eprom programming
services are also available. The
83000 system is based around

the 8085 processor and prices
vary according to the options
selected but work out at about
£200. Automation and Control
Technology, Cofton Road,
Marsh Barton, Exeter EX2
8QW. EWW 226

==

The programmer is
complemented by an ultra-violet
eprom eraser which is also
available in various versions:
the Uvipac TS times 15 minutes
from the switch-on and then
sounds a warning (£28.95);
Uvipac T has a timer but no
sound (£26.45) and the Uvipac
without timer or sounder is only
£21.45. The eproms may be
checked to make sure that they
are fully erased by testing in the
Uviprom. Prices quoted are
applicable to the UK and
include v.a.t. and postage.
Ground Control, Alfreda
Avenue, Hullbridge, Hockleyy,
Essex SS5 6LT.

EWW 220

VOICE
DIGITIZERS

Two very similar products have

been produced for the two great
rivals in educational computing-

the Mynah by Reasearch
Machines for the Link 480Z,
and Voxbox by Multiplex
Computer services for the BBC
micro. Both are capable of
recording speech in digital form
and then replaying it. Such
techniques are very greedy in
their use of memorv and the
Mynah, for example can keep
7.5 seconds of speech in the
computers Basic ram at one
time when used at the highest
sampling rate. However both
systems can record the speech
onto floppy disc or for ‘instant’
access on to silicon disc, when
whole paragraphs may be
replayed in quick succession.
Voxbox manages to save some
space by using delta pulse code
modulation, where the size of
tthe sample is not recorded,
only the difference between the
size of each successive
sample.Both systems can alter
the sampling rate to give better

ELECTRONICS & WIRELESS WORLD JANUARY 1985

quality or squeeze more speech
into the available space. At the
lower rates the speech become
less distinct but is always of
better quality than that
produced by speech
synthesizers.

The RML Mynah also
includes a Texas music chip and
uses the same sound and
envelope commands as BBC
Basic, it costs £99. The
Voxbox can optionaly have a
voice recognition program
where words or phrases can be
stored on file and accessed from
within a user’s program. It is
claimed that the system can
retrieve a word or phrase within
a second and the system can be
used for voice control of the
computer. The Digitiser alone
costs £85, the Voice
Recognition system alone, £75
but both can be combined in a
unit for £97. All prices inclusive
and both manufacturers
includefull operational software.
Research Machine Ltd, Mill
Street, Oxford OX2 OBW.
Multiplex Computer Services,
250 Eastern Road, Brighton,
Sussex BN2 5TA.

EWW 222

LCR METER

This hand-held batter-powered
meter is able to measure
inductance, capacitance and
resistance and is thought to be
ideal for use by the field service
engineer and quality assurance
engineers who wish to check
quickly the value of a
component. The Avo R183 is
easy to use and does not
require the careful balancing
associated with bridge
measurement. There are six
inductance ranges from 2mH to
200H, seven capacitance ranges
from 200pF to 200uF and seven
resistance ranges from 20092 to
20MQ. All readings are shown
to a 3:-digit l.c.d.
Measurement are made at a
frequency of 1kHz or 100Hz
depending on the range selected
on the slide switch. The meter
1s fuse protected against
accidental over-voltage. Test
leads, prods and clips are
included. Thorm EMI
Instruments Ltd, Archcliffe
Road, Dover CT17 9EN. EWW
223
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NEW PRODUCTS

MAGNETIC TAPE
CONTROLLER

A buffered interface for
magnetic tape transports is
provided by the Kenda B8000.
It may be used with any tape
drive that conforms to the
Pertec micro formatting
standard. Input and output are
through the 8-bit parallel
Centronics port or through at
RS232 or 20mA current loop
serial port with a programmable
data rate of up to 19200baud.
Optional interfaces include
GPIB . The interface has

been designed to be fitted
directly inside Thorn EMI
Datatech tape streamers but
may also be supplied as a self-
contained boxed unit.

The buffer memory is from
2K up to 32Kbytes and may be
used in three different modes:
in single buffer mode data
is transferred in blocks into the
buffer and then out again. In
Multi-buffer mode, the data
buffer is divided into a
selectable number of individual
buffers which are used in a ring
sequence. This means that data

may be transferred into and out
of the tape streamer at the
same time, offering high-speed
operation. The third mode is
called transparent; although the
data is theoretically being
transferred directly between the
computer and tape, the buffer
still is used to even out any
variation in the data transfer
rate. In this mode there is no
limit to the block size as long as
the data rates are matched. The
interface can be controlled
internally through a built-in
prom of up to 32K, or a mixture

of rom and ram to allow it to be
programmed and controlled
externally. Internal
programming includes a number
of fixed commands which makes
it very easy to control.

the boxed version of the
B8000 enables connection
between the tape drive and
computer to be made with
maximum ease since mains-
driven power supplies are
integral with the unit. A 25 way
D-type socket at the rear and a
pair of edge connectors on
flying ribbon cables are all that
need to be plugged up for the
RS232 model. IEEE and parallel
interface models are just as
easy. Software interfacing
consists of writing a small
driver to send the relevent
control code sequence in order
to set read or write mode,
specify tape block length etc.

For the case of a completely
dumb piece of equipment or for
those who do not wish to write
a driver, a set of manual front
panel controls forms a useful
optional extra. These enable the
user to manually control mode
and block size, thus converting
properly blocked industry
standard tape to or from a
simple continuous data steam.
Kenda Electronic Systems Ltd,
Nutsey Lane, Totton,
Southampton SO4 3NB.EWW 216

THIN LITHIUM
BATTERY

By combining several
technologies, Toshiba have
developed a flat lithium battery
that is only 0.5mm thick. It
may be used to power the
forthcoming ‘smart’ credit
cards, very thin calculators and
electronic watches, and even
more compact cameras or
radios. The battery sandwiches
a non-aqueous electrolyte
between a sheet of Manganese

dioxide, the positive electrode,
and another of Lithium, the
negative. Each electrode is
covered by a metal plate which
also acts as the contact and the
plates are sealed at the edges
with a specially developed
thermal melt adhesive. The
battery is manufactured by a
process similar to printing. The
nominal voltage is 3V and the
discharge capacity is 17mAh.
Toshiba UK Ltd, Primley Road,
Frimiey, Camberley, Surrey
GU16 5]].

EWW 214

NETWORK IN A
PLUG

Computer terminals and a range
of peripheral devices can be
plugged into a ring network by
the simple addition of a small
box to the RS232 port. The
Infaplug, whose largest
dimension is 115mm, contains
all the electronics necessary to
transfer data to or from the
device to which it 1s connected.
Up to 255 devices may be
connected to the ring which
may itself have a virtually
unlimited number of outlet
sockets. The plug transmits and
receives around the ring at
9600baud but may be matched
to the data rate of the device to
which it is attached.

Application for such a ring
l.a.n. are many but include
time-sharing with a host
computer, point-of-sale
terminals (i.e. cash registers),
laboratory instrumentation,
automatic testing, measurement
and control.

The Infaplug is opto-isolated
from the ring to prevent earth
loops and is self-powered from
a low-voltage supply on the
ring. Each plug can ‘hunt’ for a
connection to any one of the
group of other plugs; important
when many terminals require
access to a central processor.

Infaplug is complemented by
Infalink, a software protocol
system to enable desk-top
computers to link into the
network. Full handshaking and
error checking is incorporated
into the file transfer software.
The user purchases a single
software licence for each type of
computer on the ring. The price
is £150 for each computer type
irrespective of the number of
computers in use. This reflects
the cost of the Infaplug
hardware which is under £200
per connection. Infa
Communications Ltd, Castle
Moat Chambers, Bath Place,
Taunton, Somerset TA1 4EP.
EWW 224,
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B. BAMBER ELECTRONICS

Description Qty. Price Price
Eacn Each
As Seen  Tested

Rank Xerox 1385 Photacopier
Camera with Spares & Service

Manuals. (This is the orignal Xerox
machine
Tektromx Plug-Ins. Type G
Tektronix Plug-Ins, Type L
Ditto, Type D
Ditto, Type E.
Ditto, Type D.
Ditto, Type K.
Ditto, Type Z
Ditto. Type W.
Ditto, Type 82
Ditto. Type 80
Tektronix Plug-In Extensions.
Tektronix Plug-In. Type N
Ditte. Type ISI
Ditto, Type 1A2
Ditto, Type IA1

Tektvomx Low Level Preamplitier
Type FM

Tektranix Osmllusccpe Type 585A
Less Plug In
Tektronix Oscilloscope Camera. Type
c12

Tektronix Hard Copy Unit, Type 4601
Tektronix Storage Dispiay Unit. Type
611

Tektronix Oscilloscopes, Type 551
Less Plug Ins.
Tektronix Time Mark Generator, Type
180A.
Tektronix Time Mark Generator, Type
M181

1 Tektronix Oscilloscope, Type 647
Less Plug Ins.
Ditto, Type 585 Less Plug Ins.

Ditto, Type 531A With Type H Plug

in
Ditto, Type 547 with Type 1A2 Plug
In

Ditto, Type 581A Less Plug In
Ditto. Type 5154 Complete
Tektronix Programmable
Calculators, Type 31
Tektramx Oscilloscope, Type RM45
Less Plug Ins,
Ditto, Type 5458
Ditto. Type 545A Less Plug Ins.
Ditto, Type 545 Less Plug ins
Marcom Signal Generators, Type
TF395A/5
Ditto, Type TF395B/5
Marconi TX & RX Output Test Set,
Type TF1065A
Marconi V.H.F. Signal Generators
Type TF1064B/5
Cossor Mains Radio, Type 358
Pilot Mains Radio
Light Source.
Large Mains isolation Transformer
Ex. Equipment Instrument Fans
Capacitors. 150mfd 16V.
Sony Empty Video Tape Reels
Eddystone UHF Receiver. Type
7708
Soldermaster Desoldering Pump
Avo Meters, Model 7
Rectifiers. M201
Pyrometers
Berco Rheostats.
A.C. Chargers, 110V AC Input
Attache Cases with Intregral Peg
Boards
Baldwin Radiological Densitometers.
Reyralle Metalclad 15 amp
Connectors
Wild Barfield Incinerator.
S:homanul Frequency Meter. Type

C R T's Brimar Type D13/47GH

Descriptior Qty Price
Each
As Seen

Marconi R.C. Dsciliater, Type
TF101 £40
Pye UHF Signal Generator, Type
TFSG5U =
Pye UHF Signal Generator, Type
TFSG5U
Marcon FM/AM Modulation Meter.
Type TF2300
Marcon Delay Generator, Type
TF1415.
Marconi R.F. Power Meter. Type
01204
Marconi Valve Volimeter, Type
TF1041C
Pye SSB Transmitter Type S5B130
Hewlett Packard Sweep Dsciliator,
Type 6920
Arrmec Qscillator, Type 858
MESL Sweep Signal Generator, 1-
H

2GHz
Comark Time Scale Generator, Type
1401

Marconi A.F. Power Meter, Type
TFBI3A
Pye VHF Signal Generator.
Airmec Millivoltmeter, Type 301
Ditto, Type 301A

Hewlett Packard RX Meter. Type
2508

Hewlett Packard SHF Signal
Generator, Model 620A
Telequipment Osciloscope. Type
D43

Ditto. Type S32A
Advance Signai Generator, Type C2
Solartron Pulse Generator, Type
GoM01
Hewlett Packard Vaive Voitmeter
Type 400D
Marcon: A.F. Power Meter, Type
TF2500
Marcon 25MHzP Pulse Generator
Type TF2025.
Wandel & Golterman Filter
Accessory for LDE-2
Marcont 100watt 7db Attenuator.
Type TM5280.
Bradiey Synthesized Dlgvlal Signal
Generator, Type 235
Hewiett Packard Signal Generator,
Madel 606A.
Pye |.F. Signal Generator
Avo Signal Generator
Wayne Kerr Component Bridge. Type
€375
Marconi Oscilloscope Less Plug in.
Type TF2200A/1
Marcon Oscilloscope Lass Probe,
Type TF1331A
Hewlett Packard Wave Anatyser,
Type 302A
Dawe True RMS Vaive Voltmeter

Type 612A.
Jerrold Field Strength Meter. Type
704B
Marcon: Signal Generator. Type
TF

Airmec Sweep Signal Generator
Type 352
Pye Westminster, Low Band 24 volt,
Type W30
Marconi White Noise Test Set, Type
0A20908
Bruet & Kjoer Microphone Ampiifier
Type 2604
Pye pH Meter. Type PW9418
Marcani Stne Squared Pulse & Bar
Generator Type TF2905/6M
Marconi F.M Signal Generator, Type
TF1066A/1
E.H. Pulse Generator, Type 139LB.

Price L Description Oty Price Price
Each Each Each
Tested As Seen  Tested

AiM Pulse Generator. £40 =
£120 Marconi Universal Bridge. Type
TF868A 2 —
£100 3pH Vaniacs. 6 amp £60
Geneval Ratio Unlt Dsciliator. Type
£100 12098 £40
Sanders Dscitlator. Type CLC 2-
£185 4GHz £90
Solamcn Recorder Drive Unit, type
£85 95
Rohde & Schwarz Power Test
£65 Anaplor Type BN4 13116
&S Power Si nal Generator
£60 owm Type BN41
= R &S Selekwmat Type USWV
BN15221
Ferranti Video Terminal Type
WDM2000
Coutant Power Unit 24V+7V+4V.
Trendata Data Test Set. No.5.
Rohde 8 Schwarz Standard Signal
Generator. Type BN4 1409
Hewlett Packard SHF Signal
Generator. Mode! 6188,
Dawe Phase Meter, Type 6324
Pye Deuterium Lamp Power Supply.
Solartron Digital Voitmeter. Type
+M1420.2
Airmec Wattmeter, Type 319A
Airmec Oscillators. Type 304A
Marcom: Valve Voltmeter, Type
TF1041B.
Marconi Vaive Vottmeter Type
TF1300
Audio Power Meter. Type TF893.
Marcom
Hewlett Packard Microwave Power
Meter. Model 430.C
General Ragio Unit IF Amp., Type
1216A

General Radio Modular Pulse
Generator, Type 13954
KSM Pulse Generator, Type T18/D
Dawe Transistor Phase Meter, Type

Electric International VHF

Preampliier, Model AP501R.

Teketec Digial Voltmeter. Typet
TE3BB.
Honeywel! Power Line Test Set, Type
PLY-1

Hewlett Packard D.C. Power Unit
Model 62688.
Wavetek Programmable VCG, Mode!
155

Marconi Programmble FM/AM
Modulation Meter. Type TF2301A
Pye Scalamp Voitmeter. 40KV.

Pye Scalamp Galvanometer.
Rohde & Schwarz Polyskop I, Type
BN4245/50
Rohde & Schwarz VHF Test Receiver.
Ditto Enograph Type BN18531
Pye mV Meter, Type 539

Lampkin F.M, Modulation Meter
Type 205A

Hewlett Packard Differential

Voltmeter, Type 3420/B

Marcom 20MHz Sweep Generator
Type TF1099
Ratal Frequency Meter, Type 9059.
Raband Oscilloscope, Type RO50A.
Marconi VHF Signal Generator, Type
TF1060.
Marconi A M Signal Generator, Type
TF801

Radiometer FM/AM Signal

Generator, Type MS27g
Electrohome 9in. Video Monitors

AAumec Modulation Meter, Type

10A.

RADIOTELEPHONE EQUIPMENT

PyeBase Station Type F30 AM HighBand & Low Band
Pye Base Station F401 AM High Band .. ...
Pye Reporter Type MF6 AM High Band ..
PyeEuropa Type MF5FM High Band .
PyeEuropa Type MFSUUHF. ... ..
Pye Olympic Type M201 AM High Band..
Pye Olympic Type M212 UHF
Pye Motofone Type MF5AM High Band & Low Band
Pye M293AM High Band. . .
PyeM296 FM UHF
Pye Pocketphone PF1 BatteryCharger 12Way
Pye Base Station Type F3U UH
Pye Base Station Type F412UHF R
Pye Pocketfones Type PF2 FM High Band
Pye Base Station Type F460 Tx. UHF ...
PLEASE NOTE ail sets are s0id less crystals unless otherwise stated

Carriage on AT equipment — Mobiles £2.00 each. Base stations
£15.00 each Red Star avaniabie at cost

Large Stocks of Ex-Equip. Crystals £2 each + VAT SAE for Lists.

DIODES

IN5406 & IN5407
10p EACH

100 OFF £5

1000 OFF £30

Schomand| Modulator Type MAF BNB41962

Schomand| Synthesizer Type ND 100M

Ronde & Schwarz Decade Signal Generator 0.3 - 500 Mhz Type SMDV BN41104
PyeModulation Meter 68 - 510Mhz Type MM1 with manua!

Marconi Universal Bridge Type TF868 B

Servomex AC Voltage Stabiliser Type AC2 240v ac 9amp

Servomec AC Voltage Stabiliser Type AC7 240v ac 40amp

PYE POCKETFONE PF1
UHF RECEIVER

440-470 MHz. Single Channel, int. speaker
and aerial. Supplied complete with
rechargeable battery and servicemanual. £6
each plus £1p.p. plus V.AT.

60ampAfternator & Generator Noise Filter

Tektronix Oscilioscope Probes

Mullard Vari-cap Tuners Type ELC 2003 Ex Brand New Equip
PyeCambiidge/Vanguard 18 Way Contral Leads

BNC Plugs 750hm

Circulators 530 - 720 Mnz “N” sockets

Transistors Type 2N3055 Brand New

Transtormers 30 volt « t amp

Transformers 36 volt « 1.5amp

“Vanacs™2amp. 8amp. 15amp. 20amp. 25amp Phone for details.
Loudspeakers Richard Allan Type CP12. 12in. 150hm £6.00
107 Mhz SSB Xtal Filters (2.4 Khz Bandwidtn) Low imp. type. Carrer and unwanter

RADIOSONDE RS21
METEOROLOGICAL
BALLOON TRANSMITTER

with Water Activated Battery, contains all-
weather sensors, fully solid state, £5 each
plus £1p.p. VAT

sideband rejection min -40db (needs 10.69835 & 10.70165 xtals for UB/LSB not suppiied)
Sizeapprox 2in.x1in x1in £10.00 each.
Low Pass Filters (fow imp. type). 2 to 9Mhz, small metatencapsulation 75p each.
ICTestClips Gold plated pins, 2B pin DiL and 40 pin DIL £2.00each.
lin_Vidicon Scan Coils Transistor type but no detaiis. complete with vidicon base. £6.50
Scews. Pack of nut. boits. washers. tags. sell taps etc. Mixed 8A & Metric Sold by
Weight £2.00 per Kilo.
Mams Isolation Transformers 500 VA 240 v input, 240 v CT output housed 10 metal box but
less hd £15.0
Avo Valve Characteristic Meter Type VCM 163 with data

Tektronix Dscitloscope Type 453 Dual-Trace 50 Mhz

All Prices Quoted Exclude VAT, Packing & Carriage will be Charged at Cost, Please Check Availability
Before Ordering, Minimum Order £3 Value of Goods, Minimum P&P €1, Prices Shown are Subject to

Change Without Notice.

EXPORT AND TRADE ENQUIRIES WELCOME

BARCLAYCARD 5 STATION ROAD, LITTLEPORT, CAMBS CB6 1QE
v PHONE: ELY (0353) 860185

CIRCLE 54 FOR FURTHER DETAILS.
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@ Hitachi Oscilloscopes thehighestquality  fom £299

the most competitive prices + VAT

Hitachi Oscilloscopes provide the quality and performance that vou'd
expect from such a famous name, with a newly-extended range that repre-
sents the best value for money available anywhere.

V-212 20MH7 Dual Trace V-209 20MHz Mini-Portable
g’l (ilustrated) V509 SOANHz Mini-Portable
< V-222 20MH7 Dual Trace V-10501 100MHz Quad Trace
o s Q') ﬁ V-203F  20MH7z Sweep Delay V-1100  100MHz DMM/counter
S V-353F  35MH7 Sweep Delay Vo134 10MHz Tube Storage

i P 3% V-422 JOMHz7 Dual Trace VC-6015 10MHz Digital Storage
) @ % \‘3\ V-650F  60MHZ Dual 1imebase VC-6041  40MHz Digital Storage
S > Prices start at £299 plus vat (model illustrated) including a 2 vear warranty.
C n s We hold the complete range in stock tor immediate deliver:
For colour brochure giving specifications and prices ring (0480) 63570
Thurlby-Reltech, 46 High Street, Solihull, W, Midlands, B91 31B
CIRCLE 76 FOR FURTHER DETAILS.

@ RESISTORS ® | C SOCKETS
asmanufacturers we are able to
%)_ffer? range of quality Toroidal ® CAPACITORS ¢ DIODES
ransformers at high competitive
prices and fast delivery. ® TRANSISTORS ® PRESETS
. - = [ ] [
Mail Order Price List POTENTIOMETERS LEDS
30VA6.54. 50VA 8.36. 80VA 9.15. 120VA 10.55. 160VA 11.98. 225VA 15.61. ® ]
300VA 17.19. 500VA 22.33. 625VA 27.96. 750VA 31.05. 1KVA 41.40. price includes p+p &vat. PLUGS SOCKETS
Available from stock in the following voltages: — 6-0-6, 9-0-9, 12-0-12, ® MULTIMETERS ® SWITCHES
15-0-15. 18-0-18, 22-0-22. 25-0-25, 30-0-30, 35-0-35, 40-0-40, 45-0-45,
50—0—50},{11&),220, 240 {max. 10 amp). Primaries 240, 220, 120 volt please ® VOLTAGE ® INTEGRATED
state whic
Quant#ty Prices and deliv rEy on reques} REGULATORS CIRCUITS
(we also manutacture conventional E1 type transformers)
AIR . Airlink Transformers. Write or Phone for tull Trade Catalogue
,'_%p—' Unit6, The Maltings, Station Road, HARRISON ELECTRONICS
= LINK Sawbridgeworth, Herts. Tel: 0279-724425. 22 MILTON ROAD, WESTCLIFF-ON-SEA, ESSEX $S0 7JX Tel: (0702) 332338
CIRCLE 31 FOR FURTHER DETAILS. CIRCLE 10 FOR FURTHER DETAILS.

DON’T

Typé-upproved, = . I H E

plus Broadband |:

There are strong reasons to believe the
Chancellor of the Exchequer is planning to
impose VAT on your magazine.

JCOM are proud to present the IC-M700 marine

SSB transceiver. This 150 watt radio is above and beyond the Such a move would turn the clock back 130
comp?tmon and built to operate with confidence when others years — the last tax on newspapers and
cannol H : 5 i
The IC-M700 has 48 fully programmable memory |ournalks wasl rgpe?Led in 1855. SI.nC.e then ‘No
channels and operates in simplex or semi-duplex covering all tax on knowle ge has beena pr”_‘c'ple
ship-to-shore, high seas telephone and ship-to-ship SSB agreed by all Governments, even in the darkest
channels. Independent transmit and receive programming. days of war.
A heavy-duty loudspeaker provides 5 watts of . .
receive audio, other features include a wide range clarifier and A free Press is a tax-free pre.ss'
audio activated squelch (radio remains silent uniess a human _NO Gove['n mef]t should be given the power to
voice is detected). Interference noise blanker and a heavy-duty impose financial pressure on a Press it may
mounting bracket are standard. The IC-M700 is a sophisticated not like.
but rugged and reliable marine transceiver. @ ICOM Tell your MP to say ‘NO’ to any tax on reading.

Thanet Electronics Ltd

Suppliers of Radio Communication Equipment to the Ministry of Defence.
143 Reculver Road. Herne Bay, Kent. England. Te{02273) 63859/63850. Telex 965179,

CIRCLE 36 FOR FURTHER DETAILS.
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NEW PRODUCTS

BRITISH CD
PLAYER

Although based around a Philips
Model 101, whick Meridian
consider to be the best of the
latest compact disc players,
they have used their own
expertise to produce a player
which they consider to be a
major improvement. With their
experience in the application of
psychoacoustics to audio design
and the development of high-
performance amplifiers, Mr.
Boothroyd and Mr Stuart have
extensively modified and rebuilt

the player. It is produced in the
grey finish that matches the
Meridian range of modular
amplifiers and the electronics
have been modified to improve
the servomechanisms, the error
detection and concealment,
power supplies, analogue
filtering and amplifiers. The
result, they claim, is stunning
and the sound quality ‘equals
and in some cases betters the
very best analogue signal
sources.” The MCD (Meridian
Compact Disc) costs £398
retail. Boothroyd Stuart Ltd, 13
Clifton Road, Huntingdon,
Cambs PE18 7BR.

EWW 218

OSCILLOSCOPE-
MULTIPLEXER

The release of a new
multiplexer enables any
oscilloscope to displayy eight
channels. OM358 has a
bandwidth of 35MHz and a
calibration accuracy of 3%.
Input impedance is 1M and 20
pF and the attentuator has four
positions X100, x50, X20 and
ground. The trigger signal can

TRlly] OMISE artrecorw mubiprnss

& ©
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ey o 1 0
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be selected from any of eight
input channels and a variable
multiplex rate control ensures
the multiplexed capture of
single-shot events on many
channels.

Typical applications include
the testing of microprocessor-
based products, data
transmission systems, a-to-d
converters, phase-locked loops
and frequency dividers. Levell
Electronics Ltd, Moxon Street,
Barnet, Herts EN5 5SD.

EWW 219
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ACORN
COLLECTION

Just in time for Christmas,
Acorn have hatched a whole
clutch of new products for the
BBC and Electron
microcomputers.

Pascal

Perhaps pride of place should
be given to the new
implementation of ISO-Pascal
which has passed all the tests
and has received the British
Standard validation certificate,
and is claimed to be the first
and only micro-based Pascal
system which meets the
International Standards
Organisation standard.

Pascal was designed by
Professor Niklaus Wirth to be
both efficient and “suitable for
learning programing as a
systematic discipline based on
certain fundamental concepts.”
It turns out, however, that the
language had attributes far
beyond these original goals and
found use in the writing of
systems and application
software. The standard is a
response to the increasing
commercial interest in Pascal to
ensure its portability between
differing systems.

Pascal has the advantage of
being suitable for large-scale
programming. A programme is
compiled to a compact
intermediate code which is then
interpreted to give a high-speep
performance. This means that
highly complex programs may
be run; examples we know of
are calculus, solving linear
equations, FFT analysis and the
like. One difficulty is that
Pascal is not easy to get started
on and Acornsoft have
thoughtfully provided a reprint
of the book Pascal from Basic
by P.J. Brown as well as an
operators manual which
includes the full British
Standard, BS6192:1982, as a
reference, along with a full
explanation of the minor
deviations of the rom version
from that standard. The
language has been augmented
by the inclusion of BBC/
Electron-specific graphics and
sound commands and operating
system calls.

Pascal is implemented on two
roms; the interpreter and the
complier and is further added to
by a disc which has extensions
and examples and includes
complete enhanced versions of
the interpreter and compiler for
use with the second-processor
6502 augmented BBC Micro.
The version for the Acorn
Electron is on a rom cartridge
which plugs into the Plus 1 add-
on penpheral. Both versions
cost £69 inclusive and may be

purchased mail-order from
Vector Marketing Ltd, London
Road, Wellingborough,
Northants NN8 2RL.

EWW 205

Logo

A full implemenation of the
Logo language is also provided
on two roms for the BBC at the
same price and from the same
source as Pascal. This also has
an educational purpose, to
introduce computing to the very
young. Seeing Logo and Pascal
side-by-side one can detect
similarities between them and
the structuring implied in a
Logo program seems to be a

" very good introduction to the

higher levels of Pascal, more so
than Basic. For example, it is
necessary to declare all
variables at the start of a
program or procedure. Logo
has a (false) reputation for
being wholly concerned with
turtle graphics; directing a
cursor around the screen or
controlling a robot turle to
trundle around the floor. Tt
turns out, at least from this
implementation, to be a
complete programming
language which is at home with
maths (including trigonometric
functions, natural logarithms,
square roots etc.) and with
words, especially when
organized into lists. Of course it
is also very good at graphics
and it is possible to ‘hatch’ a
number of turtles and have
them doodling all over the
screen, producing very intricate
patterns as well as painlessly
teaching geometry to the pupil.
A lot of attention has been paid
to making the language easy to
understand and use. The error
messages do not give a terse
‘Error XX’ message but simple
phrases like ‘Logo doesn’t know
how to XX.’ Similarly all the
command words have been
carefully chosen to be nearest
to what the child would
naturally use. As with Pascal,
Logo has been extended to
include some BBC-specific
commands, such as changing
screen mode to give additional
colours and providing sound
facilities. Logo comes with a
cassette (duplicated on a disc)
with demonstration programs,
extensions and useful
subroutines. Also provided are
a reference card and three
books; an introduction to Logo,
a full users manual and a guide
to the contents of the cassette/
disc.

EWW 206

89



NEW PRODUCTS

Music synthesiser
Acorn has also announced a
music synthesiser for the BBC
Micro, the Music 500, which
plugs in to the IMHz bus port.
It does not use the internal
square-wave sound generator at
all but instead has its own 16
sound generating channels
organised as eight voices which
can be spread over seven
stereophonic positions. There
are very comprehensive
waveform and envelope
generating facilities produced by
use of Ample, a music
orientated control language.
Sound output may be taken
through a stereo hi-fi and/or
recording system and there is
provision for an add-on
keyboard for ‘live’ music. Music
500 is available for £199
inclusive. We hope to give more
details when we have actually
tested a Music 500.

EWW 207

Electron discs

A self contained disc interface
and 3.5 in. single-sided disc
unit incorporates an Acorn
advanced disc filing system,
ADFS, to provide 300Kbytes of
storage. The unit, called Plus
3, plugs neatly into the side of
the Plus 1 add-on interface so
that the whole forms a neat unit
without trailing cables. £229.
EWW 208

Winchester discs

The Acorn Winchester disc
system has been launched with
a choice of 10MBytes (£1449)
or 30Mbytes (£2299). The
units are designed to be robust
and are capable of automatically
memory remapping, hardware

90

error detection and automatic
sector interleaving, with a data
transfer rate of 1Mbit/s,
average access time is 85ms.
They are fully compatible with
al BBC second processors and
with the Econet networking
system for which a new Level 3
file server has been designed
especially for use with the
Acorn Winchesters.

EWW 209

Networking

A new start-up kit for the
Econet comprises a new
precision clock, two unpowered
terminators and three double
socket boxes. With this system,
the network can operate at
200Kbit/s even at the maximum
distance of 500m. The new
socket boxes do not need any
soldering, making the system
easy to install. The unpowered
terminators reduces the number
of power sources required to
only one. Available now, the
starter pack costs £99, but this
is in addition to the installation
of the Econet interface inside
each computer. Coming soon is
an Econet bridge which will link
networks and also extend the
networks maximum length. By
sectioning the network, bridges
optimise data transfer between
nets and even if one network
fails, the system can remain
operational.

EWW 210

32-bit add-on
processor

Originally announced as
‘coming’ when the BBC Micro
was originally launched, the
32016 second processor for the
BBC will now be available ‘early
in 1985." It converts the BBC

micro into a 32-bit computer
system operating at high speed
and providing 256Kbytes of
ram. Included in the price of
£899 are the PANOS operating
system, designed for low-cost
configuration and no less than
five languages. BBC Basic, C,
Fortran 77, Cambridge Lisp and
Pascal. From this list it is
obvious that the chief purpose
of the device is for software
development in a professional,
scientific, engineering or
educational environment.
Further details of all these
products are available from
Acorn Computers Ltd,
Fulbourne Road, Cherry
Hinton, Cambridge CB1 4JN or
from the distributors Vector
Marketing as mentioned under
Pascal.

EWW 211

FUNCTION
GENERATOR KIT

An intergrated-circuit function
generator can produce sine,
triangular and square
waveforms and can provide
other functions such as sweep
generation, a.m./f.m.
generation, voltage-to-
frequency conversion and
phase-locked loops. The
frequency range is 1Hz to
100kHz with 0.5% t.h.d.The
Exar i.c. is available in a kit
(XR-2206KA) with a socket, a
p.c.b. and instruction manual
all for £12.15 inclusive. Rastra
Electronics Ltd, 275 King
Street, Hammersmith, London
W6 9NP.

EWW215

HIGH—POWER
OP-AMP

Originally designed for
automatic test equipment signal
amplification the Teledyne
Philbrick TP1460 is a high-
speed op amp with +30V output
at +150mA. The maximum
operating frequency is 10MHz
with a 300V/ps slew rate and a
1GHz gain bandwidth product.
With a differential input, the
amplifier is suitable for high-
speed applications such as video
amplifiers, yoke drivers, ATE
pin drivers and inductive or
capacitative load driving. The
v.mos output stage means that
secondary breakdown is almost
impossible. The device is house
in an 8-pin TO3 package. MCP
Electronics Ltd, 38 Rosemount
Road, Alperton, Wembley,
Middlesex HAQ 4PE.

EWW 213

BLUE LEDs NOW
IN PRODUCTION

It is two years since we
reported the development of
blue-light leds but now Siemens
are manufacturing them in large
quantities. The leds use silicon
carbide (SiC) as the source
material and although it has not
been able to produce them at
prices similar to leds in other
colours, the price, still to be
announced, will be much lower
than that for comparable blue
leds made from other materials.
Siemens say that the purity and
repeatability of the colour
(480nm) of the SiC led
biophysical and medical
applications and also as a
calibration source for tv
cameras and photographic
equipment. It could also be
used for the blue luminous dots
in a flat tv screen. The blue led
is less suitable as an indicator
when compared with red,
yellow or green counterparts.
Apart from the higher cost, the
angle of radiation and the
intensity are lower than in
conventional leds. They need a
forward voltage of 4V at 20mA.
Siemens Ltd, Windmill Road,
Sunbury-on-Thames, Middlesex
TW16 7HS.
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WirelésSworld

EDITORIAL FEATURES
1983

ISSUE PUBLICATION
DATE DATE FEATURE

Mar. 1985 Feb.16th  IEEE Instruments
May. 1985 April. 19th Power Supplies
July. 1985 June.21st VDU's

Sept. 1985 Aug.16th Communication
Receivers

For more details regarding
advertising
Contact Bob Nibbs
01—661 3130

ELECTRONIC POWER UNITS
FOR XENON ARC AND MERCURY ARC LAMPS
UNITS AVAILABLE FOR LAMPS RANGING FROM 75 TO 6500 WATTS,

Lamp housings and lens systems manufactured as standard off the shelf models or to
specific design.

e3-c30P

K. T. Manners Design Ltd.
P.O. Box 936, London, W4 4ANW Telephone: 01-994 7155. Telex: 28604

CIRCLE 75 FOR FURTHER DETAILS.

' ] ' [ {g
g ; | Quick, neat and easy!

It's so easy and tidy with the Easibind binder to file your copies away. Each binder is designed
to hold six issues and is attractively bound and blocked with the WIRELESS WORLD logo.

Price U.K. £4.30 including postage, packing and V.A.T.

Overseas orders add 35p per binder.

Nat. Giro No. 5157552.

Please allow 3/4 weeks for fulfilment of order.

Payment by ACCESS/BARCLAYCARD/VISA. Send coupon below detailing credit card no. and

signature. " .
Why not place your order now? Send the completed coupon below with remittance payable to:

Easibind, 42 Hoxton Square, London N1 6NS —
¢l Il Il Il I N B = -/@
‘ Order Form WIRELESS WORLD

lenclose P.O./cheque value........c.cc.coeecencurcencnn, 1] ST — binders

Years required.....
l BLOCK LETTERS PLEASE

4 = I IS BD BD D B S .
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R5635 CCITT V.22 bis, full-duplex Switched-Capacitor Filter 1.C. with MUXes,
RS5636 Beil 2C1/CCITT \/26 combo filter 1.C.

RS637 Bell 208/CCITT V.27 combo filter |.C.

R5638 Bell 209/CCITT V.29 combo filter 1.C. {available Dec.'84).

R5630 Bell 103, full-duptex filter 1.C. with MUXes.

R5631 CCITT V21, fullduplex filter 1.C. with MUXes.

R5632 Industry Standard, Bell 212A/CCITT V.22 full-duplex combo filter 1.C.
R5633 selectable filter array I.C. for 103, V.21, DTMF and VideoteX applications.
R5626 wask programmable to your specification.

Contact: EG&G Reticon 345 Potrero Avenue, Sunnyvale, CA 94086-4197 (408)

738-4266 TWX 910 339-9343; or, Chicaga (312)640-7713; Boston (617) 745-7400;
Japan 03-343-4411; England {0734} 788666; Germany (089) 92692-666.

N EczG RETI\CON

é% WHERE VISION AND TECHNOLOGY MEET

CIRCLE &9 FOR FURTHER DETAILS.
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S OLID STATE SWITCHES

Matchbox size solid state switch type IR D2402
enables on off control of 240 V AC ﬁ)ads up to

600 watts, direct from your micro etc. Fully isolated
3-32 v DC input with zero voltage switching.
Complete with data £6.99 + pp

250,000 other relays EX STOCK call for details,

HOT LINE DATA BASE

DISTELO

THE ORIGINAL FREE OF CHARGE dial up data base
1000's of stock items and one off bargains.
ON LINE NOW - 300 baud full dilex CCITT tones, 8 bit

word, no parity 9 ’888

EX STOCK INTEGRATED CIRCUITS
2732 EPROM SPECIAL fully guaranteed
450ns £3.75, 350ns £4.00,
300ns £4.59
2732 EPROM SPECIAL fully guaranteed
450ns £3.75, 350ns £4.00, 300ns £4.50

MAINS Fll. TERS

Cure those unnerving hang ups and data ghitches caused
by mains interference

SD5A As recommended by ZX81 news letter, marcthx
size up to 1000 watt load 5.95
L2127 compact completely cased unit with 3 pin hued
socket Up to 750 watts £9.99

Keep your hot parts COOL and RELIABLE
with our range of BRAND NEW professional
cooling fans.
ETRI $9XUOI Dim. 92 x 92 x 25 mm.
Miniature 240 v equipment fan complete with
finger guard £9.95.

ULD JB-3AR Dim. 3" x 3" x 2.5" compact
very quiet running 240 v operation. NEW £6.95
BUHLER 89.11.22.8-16 v DC micro

COMPUTER ‘CAB’

All in one quality computer
cabinet with integral switched
mode PSU. Mains filtering, and twin fan cooling
Onginally made for the famous DEC PDP8 computer
system costing thousands of pounds Made to run 24
hours per day the PSU is fully screened and will deliver a
massive +5v DC at 17 amps, +15v DC at 1 amp and-15v
DC at 5 amps. The complete unitis fully enclosed with
removable top lid. filtering, trip switch, 'Power and 'Run’
LEDs mounted on Ali front panei, rear cable entnes, etc
etc. Units are in good but used condition - supplied for
240v operation complete with full circuit and tech. man
Give your system that professional finish for only
£49.95 + Carr. Dim. 19" wude 16" deep 10.5" high
Useable area 16"w 10.5"h 11.5"d

Also available LESS PSU with FANS etc. Internal dim
19 w. 18"d. 10.5"h. £19.93. Camage& insurance £9.50.

/

__ PRICE BARRIER SHATTERED ON 16"’
— RGB CASED COLOUR MONITORS

A scoop purchase from a major London Hotel enabies us to offer this special
converted DECCA 100 COLOUR video TV at a super low price of £99.00!"! Low
enough to suit any budget!! Solid state modular construction, 16" high definition

miniature reversible fan. Uses a brushiess
servo motor for extremely high air flow,
almost silent running and guaranteed 10,000
hr life. Measures onty 62 x 62 x 22 mm.
Current cost £32.00 OUR PRICE ONLY
£12.95 complete with data.
MUFFIN-CENTAUR standard 4" x 4" x 1.25"
fan supplied tested EX EQUIPMENT 240 v at
£6.25 0r 110 v 3t £4.95 or BRAND NEW 240v
at £10.50. 1000's of other fans Ex Stock

all for Details. Post & Packing on all fans £1.6

EPROM COPIERS

The amazing SOFTY 2. The “Complete Tool-
kit" for copying, writing, modifying and listing
EPROMS of the 2516, 2716, 2532, 2732
range. Many other functions include integral
keyboard, cassette interface, serial and
parallel data fo, UHF moduiator, ZIF socket
etc. ONLY £195.00 + PP £2.50.

“GANG OF EIGHT intelligent Z80 controlled
gang programmer for ALL single 5Sv rail
EPROMS upto 27128. Will copy 8 27128 In
typ. ONLY 3 MINUTES! Internal LCD dis, lag
and checking routines for IDIOT g
operation. ONLY £395.00 + PP £3.00.

“GANG OF EIGHT PLUS” same spec as
above but with additional RS232 serial inter-
tace for down line Ioadmgodala from computer
etc. ONLY £445.00 + PP

Data sheets on request.

DATA MODEMS

Join the communications revolution with
our super range of DATA MODEMS with
prices and types to suit all applications
and budgets!

Most modems are EX BRITISH
TELECOM and are made to the highest
standard for continuous use and retiability
RS232 interfaces are standard to all our
modems, so will connect to ANY micro etc.
with an RS232 serial intertace.

DATEL 2B see SPECIAL OFFER centre of

this ad.
MODEM 13A, 300 baud. Compact unit only
2" high and same size as telephone base.
Standard CCITT tones, CALL mode only
Tested with data ONLY £45.00 + PP £4.50.
MODEM 20-1, 75-1200 baud. Compact unit
for use as subscriber end to PRESTEL.
MICRONET or TELECOM GOLD. Tested with
data £39.95 + PP £6.50.
MODEM 20-2. same as 20-1 but 1200-75
baud £99.00.
TRANSDATA 307A. 300 baud acoustic
coupler. Brand new with RS232 interface.
£95.00 + PP £4.50.
DACOM DSL2123 Multi Standard Modem,
switchable CCITT or USA BELL 103 standard
V21 300-300. V23 75-1200, V23 1200-75 or
1200-1200 half duplex.
Auto answer via MODEM or CPU. CALL or
ANSWER modes plus LED status indication
Dim 25" x 85" x 9" BRAND NEW fully
uaranteed ONLY £268.00 + PP £4.50,

ATEL 2412 Made by SE LABS for BT this
two part unit is for synchronious data links at
1200 or 2400 baud using 2780/3780
protocol. Many features include Auto answer,
2 or 4 wire working etc. etc. COST OVER
£800. OUR PRICE £185.00.

DATEL 4800, RACAL MPS4800 hl%\ speed
congitton. £285.00 CARR £10.

[I:F
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PIL tube, which eliminates convergence problems and our own special modification
resuits in 80 + column text definition and picture quality not seen on monitors
costing three times as much!! In fact we guarantee you will be delighted with this
product. the quality has to be seen to be believed. Supplied complete and ready to

- hence unguaranteed. Compiete with 150 page manual, circuits and

L..:.:

plug direct to a BBC MICRO COMPUTER or any other system with a TTL RGB
output. Other features include internal audio amp and speaker, compact

=)

finished case. 30 day guarantee.

dimensions only. 52cm W x 34 H x 24 D. auto degaussing circuit, attractive teak

ONLY £99.00 + £10.00 CARR.

Also available unmodified complete with mod data (Mod costs less than £12.00) £80.00.

SPECIAL 300 BAUD MODEM

Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND
NEW or little used 2B data modems allows US to make the FINAL
REDUCTION, and for YOU to join the exciting world of data
communications at an UNHEARD OF PRICE OF ONLY £29.95 Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each, the 2B has all the standard requirements for data base,
business or hobby communications. All this and more!!

® 300 baud full duplex w ® CALL, ANSWER and AUTO modes

® Full remote control e W ® Standard RS232 sernal interrace

@ CCITT tone standards }NOW ONLY_ - @ Built in test switching

® Supphed with full data < £29 95 @ 240v Mains operation

® Modular construction [N @ 1 year full guarantee

® Direct isolated connection  # ﬁ ® Just 2 wires to comms. line

Order now - while stocks last. Carriage and Ins. £10.00

8" 19MB WINCHESTER DISK DRIVE

Made in the UK by a subsidiary of the World's largest disk drive manufacturer.
This BRAND NEW “end of line” unit offers an outstanding opportunity for the
technicalty competent computer buff to add a MASSIVE 19 mb OF STORAGE
to their computer system. Superbly constructed on a heavy die cast chassis the
.DRE 3100 utilises 3 x 8" plattens in a dust free cavity. All drive functions are
controlled by microprocessor electronics using an INTEL 8035 cpu and TTL
support logic. Interfacing is via a comprehensive 8 bit TTL level bi directional
command / status bus with superb status reporting and individual high speed
serial i/o lines for separated clock and data etc. Many other features such as
Average seek time 35 ms, 512 bytes per sector. +24 -24 and +5 v DC supply.
plug in card system, and very compact size of 19cm H x 21 ¢cm W x 42 ¢cm D etc.
etc. make this item a real snip.

Units are BRAND NEW and BOXED and sold at a FRACTION of original cost

applications guide.

ON LY £225.00 Carriage £10.00

Suitable power supply unit - sold ONLY with drive £39.95.
PROFESSIONAL KEYBOARD OFFER

An advantageous purchase of brand new surplus allows a great QWERTY, fult travel,

4

‘

chassis keyboard offer at fractions of their onginal costs

ALPHAMERIC 7204/80 lull ASCil 60 key, upper, lower + control key, paraliel TTL
output plus strobe. Dim 12" x 6" +5 8 -12 DC.£39.50.

DEC LA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on
standard X, Y matrix. Compiete with 3 LED indicators & i/o cable - ideal micro
conversions etc. ocb DIM 15" x 4.5"£24.95  Carriage on keyboards £3.00

66% DISCOUNT -

COMPONENTS
EQUIPMENT

Due to our massive bulk purchasing programme which enables us to tbinng you the best possible

bargains, we have thousands of 1C s. Transistors, Reiays, Caps. PCB s Sub-assembties,

Switches, etc. etc surplus to our requirements. Because we don t have sufficient stocks of any

one item 10 Include i Our ads we are packing all these items into the BARGAIN PARCEL OF A

LIFETIME  Thousands of components at giveaway prices' Guaranteed 10 be worth oe=

at least 3 nmes what you pay Unbeatable vajue'' Sold by weight.  ~ <3

2.5kis £4.25 + pp £1.25 Skls £5.90 + £1.80 <)

10kls £10.25 + pp £2.25 20 kls £17.50 + £4.75

CES PLUS VAT

- 32 Biggin Way, Upper Norwood, Londonr
Telephone 01-679 4414 Telex 27924

CIRCLE 60 FOR FURTHER DETAILS.
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BUDGET RANGE
VIDEO MONITORS

At a price ¥DU can afford. our range of EX
EQUIPMENT video monitors defy
competition!! All are for 240v working with
standard composite video input. Units are
pre tested and set for up to 80 col use on
BBC micro. Even where MINOR screen
burns MAY exist - normat data displays are

unaffected

1000's SOLD TO DATE
12" KGM 320-321, high bandwidth input,
will display up to 132 columns x 25 lines
Housed in attractive fully enclosed
brushed alloy case. B/W only £32.95
GREEN screen 95
24" KGM large screen black & white
monitor fully enclosed in light alloy case.
Iéleal schsools, shops. Clubs etc

NLY £55.00

14" BRAND NEW Novex COLOUR type
NC1414-CL. Many exacting features such
as RGB TTL and composite video input,
GREEN TEXT key, internal speaker and
audio amp. Even finished in BBC micro
matching cojours. Fully guaranteed
ONLY£199.00

Carriage and ins on ALL videos £10.00

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
include transistors, digital, inear 1.C’'s triacs,
diodes. bridge recs,, etc etc Alf devices
?uaranleed brand new full spec with manyu-
cturer's markings, fully guaranteed,

50+ £2.95 100+ £5.18.

TTL 74 Series A gigantic purchase of an
‘across the board” range of 74 TTL senes

1 C’'s enables us to offer 100+ mixed
mostly TTL" grab bags at a price which two
or three chips in the bag would nnormally

cost to buy Fully guaranteed all 1.C's full
spec 100+ £6.90 200+ £12.30 300+ £19.50

Allprices quoted are for UK Mainland, paid cash with order in Pounds Stirling PLUSVAT. Minimum order value£2.00, Minimum Credit
Cardorder£10.00. Minimum BONA FIDE account orders from Government depts., Schoois, Universities and established companies
£2€.00 Where post and packing not indicated please ADD £1.00. + VAT Warehouse open Mon-Fri 930~ 5.30. Sat. 10.15-5.30.
We reserve the right to change prices and specifications without notice. Trade, Bulk and Export enquiries welcome.

SE19 3XF
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ERS — PRINTERS — PRINTERS — PRINTERS

PRINTERS — PRINTERS — PRINTERS — PRI

SUPER DEAL? NO — SUPER STEAL"

The FABULOUS 25CPS TEC Starwriter

+ VAT —0n
/// 7777
Made to the very highest
spec the TEC Starwriter
FP1500-25 features a
heavy duty die cast
chassis and DIABLO type
print mechanism giving
superb registration and
print quality Micro-
processor electronics
offer full DIABLO/QUME

GE MODEL 30

A large purchase of these stand alone
terminal units offers an EXTREMELY LOW
PRICE for a professional printer for direct
connection to your micro. The printer has a
standard RS232 serial interface with

command compatability

and fult control via CPM Wordstar etc

Many other features include bi directional

printing. switchable 10 or 12 pitch, full width 381 mm paper handling with upto
163 characters per ine. friction feed rollers tor single sheet or continuous paper.
internal bufter. standard RS232 serial :interface with handshake

Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel
and dust cover Order NOW or contact sales oftice for more informaiion
Optional extras' RS232 data cable £10.00. Tech manual £7.50 Tractor feed
£140.00 Spare daisy wheel £3.00 Carriage & Ins (UK Mainiand) £10.00.

The "Do Everything Printer” at a price that will

NEVER be repeated. Standard CENTRONICS

parallel interface for direct connection to BBC,

ORIC, DRAGON etc. Superb print quality with 1u|l

o pin addressable graphics and 4 type fonts plus
HIGH DEFINITION internai PROPORTIONAL SPACED
MODE for WORD PROCESSOR applications. 80-132
columns, single sheet, sprocket or roil pa J)er handling plus
much more. Available ONLY trom DISPLAY ELECTRONICS
at the ridiculous price of ONLY £799.00 + VAT Complete with
tull manual etc. Limited quantity ~-Hurry while stocks last.
Options. Interface cable aspeafy) for BBC, ORIC.

DRAGON or CENTRONICS 36 way plg £12.50. Spare ribbon

b

) switchable rates of 110. 200 and 300
¢ baud. Upper and lower case characters
are printed by a matrix head with charac-
ter widths up to 132 columns. Unit accepts
standard fan fold sprocket fed paper from
4" to 9.5 Many other features such as
numeric keypad, electronic keyboard, auto
motor on/off and FREE floor stand.
Supplied in good S/H working condition
compiete with manual ONLY £95.00
CARRIAGE & INS. £10.00

EXTEL PRINTERS

EX NEWS SERVICE compact, quality
built 50 column matrix printer, type AE11
Unit operates on 5 BIT BAUDOT code
tfrom current loop, RS232 or TTL serial
interfaces. May be connected direct to
mICro, or comms receiver via simple filter
network to enable printing of most world
wide NEWS, TELEX and RTTY services.
Supplied in tested second hand condition
with 50 and 75 baud xtals, data sheet and
large paper roll. ONLY £49.95.

Dimensions 15" D x5"Hx 10" W

GE TERMIPRINTER

A massive purchase ot these desk top
printer -terminais enables us to ofter you
these quality 30 cps printers at a SUPER
LOW PRICE against their original cost of
over £1000. Unit comprises ot full QWERTY,
electronic keyboard and printer mech with
print tace similar to correspondence quality
typewriter. Variable forms tractor unit
enables tull width - up to 13.5” 120 column
paper, upper — lower case, standard RS232
serial interface, internal vertical and
horizontal tab settings, standard ribbon
adjustable baud rates, quuet operation plus
many other features. upphe complete
with manual. Guaranteed working £730.00 or
untested £85.00, optional floor stand £12.50
Carr & Ins £10.00

£3.50 each BBC grapmcs screen dump uThhly program £8:60.
X 0 + VA

CARR £6.00 Spare paper rolls £4.50 each

FROM £195 + CAR. + VAT
Fullyvled%| ed industry standard ASR33 data
terminal. Many features including ASCII
keyboard and printer for data I/0 auto data
detect circuitry. RS232 serial interface. 110
baud. 8 bit paper tape punch and reader for
off line data preparation and ridiculously
cheap andreliable data storage. Supplied in
good conaition and in working order
Options: Floor stand£12.50 + VAT
KSR33 with 20ma loop interface£125.00 +
Sound proof enclosure £25.00 + VAT

20,000 FEET OF ELECTRONIC AND COMPUTER GOODIES

ENGLAND’'S LARGEST SURPLUS STORE - SEEING IS BELIEVING!!

D.C. POWER SUPPLY SPECIALS

Experimentos PSU Ex-GPO. Al silicon electronics. Outputs give +5v @ 2 amps
+12v @ B00 ma-12v @ 350 ma and 5v floating @ 50 ma.

Dim 160 x 120 x 350 mm. All outputs are fully regulated and short circuit proof.
Supplied in NEW or little used condition. Complete with circuit. £15.50 + £2.50 PP
FARNELL 5 Voit 40 amps. Type number G6-40A. This miniature switching PSU
measures only 160mm wide 175mm deep and 90mm high yet delivers a massive 40
amps!! Fully regulated and smoothed with over voltage protection etc. 120 or 240
volts AC input. Supplied BRAND NEW and boxed with circuit at a fraction of the
current fist price. ONLY £130.00 + £3.00 CARR & INS.

LAMBDA LMCC5V BRAND NEW 240 v AC input with 5 volts OC at 8 to 10 amps
tu'ly regulated output. Completely encltosed unit measures only 9" x 4" x 5". £29.99
LAMBDA LMCCS5V 110 v AC input with 5 volts DC at 8 to 10 amps fully regulated
output: Slightly smoke damaged, hence ONLY £10.95.

PERIPHERAL SYSTEM SUPPLY. Runs almost any system. Fully cased unit supplied
in a brand new or little used condition. Qutputs give 5v @ 11 amps “+'' 24v @ 4 amps.
All outputs are crowbar protected and the 5 voit output is fully regulated. Fan cooled.
Supplied tested with circuit £55.00 + £8.50 CARR.

1000’s of other POWER SUPPLIES EX STOCK - CALL SALES OFFICE FOR
DETAILS.

DISK DRIVE SPECIALS

Floppy Disk Drives.

SIEMENS FDD-100-5 5%s" 40track single sided. Ex new equipment tested, guaranteed

working. Complete with data £75.00
SHUGART SA400 5% 35 track, single sided, Ex equipment, guaranteed
working £55.00

SHUGART SA800, SA850 8" drives plus spares EX Stock call for prices.
Hard disk drives.

Large quantities of HARD DISK drives currently EX STOCK including:
DRE series 30 mb Front Load for DEC, NOVA etc

DIABLO 44/DRE 4000 A, B 5+5 mb cartridge drive

CDC HAWK 5+5 mb cartridge drive as new condition

CDC 9762 80 mb DEC RMO3 compatible

PERTEC D3422 5+5 cartridge drive

GENERAL. Call sales office tor details.
IN HOUSE disk drive refurbishing service - call for competitive quotations!!

FROM £295.00
FROM £995.00
FROM £795,00
FROM £2900.00
FROM £495.00

Large quantities of spares and controllers available for S100, DEC, HONEYWELL, DATA

DUAL DISK DRIVE/
WINCHESTER CASES

Very smart, fully enclosed case unit
custom made to accept two full
height 5% floppy disk drives or two
5%" winchesters such as the
RHODIME RO200 or TANDEM
series etc. An internal switched
mode PSU supplies all the required
voltages to enable you to plug in
your drives and go!!

Other features include mains filter,
internal cables with standard drive
connectors, space for internal PCB,
standard fan cut out and mounting,
air filter. Overall dimensions
28cmWx30cmDx19cmH
ONLY £55.00 + £6.00 CARR.

AMBASSADOR

Telephone Systems

Limited quantity of these micro-
processor controlled 2 line plus 4
extension telephone systems.
Comprising of compact CPU unit and
four special telephones. Via simple
push button controls each of the four
phones can ORIGINATE, HOLD or
TRANSFER calls to and from each
extension. Other features include bell
control, internal intercom, redirect, full
LED status indication, simple 4 wire
connections etc. Supplied in tested
little used condition with full data.
ONLY £250.00 + £6.00 CARR.

EX STOCK

DEC
CORNER

PDP 1140 System comprising of CPU,
124K memory + MMU 16 line RS232
interface. RPO2 40 MB hard disk drive,
TU10 9 track 800 BPI Mag tape drive, dual
rack system, VT52 VDU etc. etc. Tested
and running £3750.00

BA11-MB 3.5" Box, PSU. LTC  £385.00
DH11-AD 16 x RS232 DMA
interface £2100.00
DLV11-J 4 x EIA interface £310.00
DUP11 Sych. Serial data i/o £650.00
DQ200 Dilog - multi RK
controller £495.00
DZ11-B 8 line RS232 mux board £650.00
LA36 Decwriter EIA or 20 ma loop £270.00
LAXX-NW LA180 RS232 serial interface
and buffer option £130.00
LAX34-AL LA34 tractor feed £85.00
MS11-JP Unibus 32 kb Ram
MS11-LB Unibus 128 kb Ram
MS11-LD Unibus 256 kb Ram
MSC4804 Qbus (Equiv MSV11-L)
256 kb
PDP11/05 Cpu, Ram, i/o, etc.
PDP11/40 Cpu, 124k MMU
RT11 ver 3B documentation kit
RKO5-J 2.5 Mb disk drives
KLBJA PDP 8 async i/o
MIBE PDP 8 Bootstrap option
VTS50 VDU and Keyboard -
current loop
VT52 VDU with RS232 interface

1000’s of EX STOCK spares for DEC
PDP8, PDP8A, PDP11 systems &
peripherals. Call for details. Al types of
Computer equipment and spares wanted
tor PROMPT CASH PAYMENT.

1000’s of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST

EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHON ES, VARIACS VDU'’S,
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part —

requirements. Stock changes almost daily.

=
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Don’t forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH
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by Harcourt Systems
An engineering package for CP/M* and MS DOS* microcom-
puters to carry out accurate, fast designs of linear circuits.
CIRCUIT MODELLER can find voltage gain, phase shift, Z;,
and Z,,,, for most linear electrical and electronic circuits. The
R limits of capacity are set by the microcomputer RAM, which
must be at least 60 KBytes. This gives a capacity of 32 nodes,
101 resistors, 101 capacitors, 101 inductors, 31 mutual induc-
tors, 31 simple operational amplifiers and 31 controlled
sources.
L Features include:
ADD & EDIT to construct and alter circuit
LOAD & SAVE to save and recover circuit from disk

: " CIRCUIT MODELLER for CP/M & MSDOS »

GAIN to display gain and phase
SEARCH to find frequency corresponding to given
gain

ZIN to display input and output impedances
PRINT to print synopsis of circuit diagram sufficient

_L C BW to find centre frequency and —3dB Av points
for its precise reproduction.
Operating Speed
CIRCUIT MODELLER is an ali-compiled package with seven
overlays in.whiqh the inner two loops of pivotal condensa-

of circuit

tion are written in Z80 assembler. This means that whereas
microcomputer CAD is usually slow, CIRCUIT MODELLER
can solve a four hybrid-pi amplifier in a few seconds.
Graphics

PLOT is an extension to CIRCUIT MODELLER enabling an
ordinary 132 column printer to plot both dB gain and phase
angle against frequency for the circuit. A log/log plot is

S obtained with automatic axis scaling.

M

Themselves designers of high performance electronic equip-
ment, Seasim Controls have recognised the importance of

CIRCUIT MODELLER which they are making available in
association with Harcourt Systems.

Prices: CP/M 80 version — £160 + p&p + VAT,

MS DOS & PC DOS versions — £214 + p&p + VAT. Order, or
send for more details from SEASIM CONTROLS LIMITED

The Paddocks, Frith Lane, Mill Hill, London NW7 1PS

Telephone (01) 346 9271 — Telex: 21189
*CP/Mis a trademark of Digital Research
*MS DOS is a trade mark of Microsoft

NoMbrex

N> ©°

CIRCLE 85 FOR FURTHER DETAILS.

LEGTROVALU

Your

for SWITCHES

Out of a very wide range of types, we show
some of the more popularly demanded ones.

The full range currently stocked will be found
in our latest free A-Z price & products list.
Piease mention this journal when contacting

Electrovalue.

:AUSH BUTTON
MINIATURE TOGGLES, 7000 Series iniature
250V/2A, 120 V/5A. Single, double, ggggij’;gd DEREReECIEgEoTe : Model 40 A.F
three and four pole configurations Latching and momentary oae ol
inc. Centre Off/On and biased. Generator

SLIDERS ) * 10Hz — 100KHz
CK WAVECHANGE with adjustable Miniature & Standard. SP and DP in . £64.85 + VAT
stops. TP/12 way. 2P/6W, 3P/4W, 1,20r 3 positions. * Sine and Square + £3 p&

, 5 Many other types such as for timing

and other special applications. Wave p p

SWITCHKITS * Calibrated Output Designed and made in Devon
A Shaft Assemblies up to 6 wafers. b
DP Mains switch. Screens; Spacers. ﬁ @% 'eve| Stablhsed AVLTAIR
* Switched & variable

! attentuators ELECTRONCIS
BRITAINS LEADING QUALITY COMPONENT i L= Ly

SUPPLIERS -SEND FOR FREE 40 PAGE A-Z LIST « Battery powered  Heathfield, Newton

ATTRACTIVE DISCOUNTS-FREE POSTAGE-G00B SERVICE & DELIVERY ?323},’022"3326

~‘ r—- 28 St. Jude's Road 834315
ELECTROVALUE LTD Egtam: Sury . Send for details of the full range of
TW20 OHB
Tel: (0784) 33603. Telex: 264475, North: 680 Burnage Lane, Orders Nombrex battery powered test equipment

Manchester (061-432 4945). EV Computing Shop, 700 1 1 |
Burnage Lane, Manchester (061-431 4866). g EXDOFt ean|r|eS |nV|ted.

CIRCLE 24 FOR FURTHER DETAILS. CIRCLE19 FOR FURTHER DETAILS.
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We're as enthusiastic
ahout computers as You are.

If you use computers at work or at home, Practical Computing magazine is
essential reading. Every month it takes a long hard look at the most important issues
in computing. It's informative, very useful and immensely readable.

It reviews both hardware and software, discusses the latest
innovations and helps you get the most out of all the popular computers.

It's always entertaining, never dull. And it’s at your newsagent now. Rt work.Rtheme
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Appointments

Advertisements
accepted

up to 12 noon Monday,
31st December for
February issue

DISPLAYED APPOINTMENTS VACANT: £19 per single col. centimetre (min. 3cm).
LINE advertisements (run on): £4.00 per line, minimum £25 (prepayable).

BOX NUMBERS: £5 extra. (Replies shouid be addressed to the Box Number in the
advertisement, ¢/ 0 Quadrant House, The Quadrant, Sutton, Surrey SM2 4AS).
PHONE: LUCY O’SULLIVAN, 01 661 3033 (DIRECT LINE)

Cheques and Postal Orders payable to BUSINESS PRESSINTERNATIONAL LTD. and crossed.

THEBEST APP!

£7,000-£30,000 + CAR

" % Where does your interest lie: Graphics; CAD; Robotics; Simulation;
Image and Signal Processing; Medical; Automation; Avionics;

Acoustics; Weapons; Comms; Radar; Opto and Laser?
% Experienced in: VLSI; Microprocessor Hardware or Software:
Digital and Analogue circuitry; RF and Microwave techniques?
% There are hundreds of opportunities in: Design; Test; Sales and
Service for Engineers and Managers
% For free professional guidance: Call (0638) 742244 (5 lines) (till 8pm most
evenings) or send your C.V. (no stamp needed) to:

ELECTRONIC COMPUTER AND MANAGEMENT APPOINTMENTS LIMITED

The Maltings, High St., Burwell, Cambridge. CB5 OMB.

(1926)

E.A.

Learning Resources Branch
Television and Publishing Centre,
Thackeray Rd, London SW8

Television Engineer (vc )
Salary range £7470—£9432 plus £1347 London Weighting
Allowance, and an irregular hours allowance of £228.

The Mobile Video recording Section, which is equipped to broadcast

standard, makes observational classroom recordings for teacher education. A

television Engineer is required to join a technical team of 8 for operational
and maintenance work involving rigging and driving duties.

Film Camera Assistant (s71/2)
Slary Range £5,568—£8,451

plus £1347 London Weighting Allowance.
The Centre's Broadcast quality colour programmes use 16mm sound film and
video insert provided by the film camera section in which this vacancy has
arisen.
Applicants should have relevant training and experience in servicing the
reguirements of film and video cameras together with the associated location
lighting equipment, in television or documentary film environment.

PRODUCTION DIVISION

Television Maintenance Engineer

(ST1/2) [Re-advertised9
Salary Range £7470—£8451 + £1347 London Weighting
Allowance. Plus £192 shift allowance
A maintenance engineer is required to work at the Television and Production
Centre which is equipped to professional colour TV broadcasting standards.
The engineer will work in a section of four which is responsible for maintaining
a high level of performance of a wide range of sound and vision equipmen.

Full job description and application forms for all the above posts are available from EO/
Estab 1B, Room 366, The County Hall, London SE1 7PB. Please S.A.E.
The closing date for completed application forms is the 2nd January 1985

BRITISH ANTARCTIC SURVEY

Electronic Technician

Applications are invited from suitably qualified and experienced
persons to work as part of a team working on the design,
construction and maintenance of a wide range of electronic
equipment.

The successful applicant must be able to build electronic circuits and
systems which will be used for scientific research in the Antarctic at
the Survey's Stations, in remote field sites, aboard their ships and in
their aircraft, and as such will be required to spend periods in
Antarctica, sometimes working from tents, operating, maintaining
and installing electronic equipment. Resourcefulness and initiative
are essential as much of the field work will be unsupervised.

Qualifications: ONC/HNC  or equivalent technical training
combined with a sound practical electronics
background in digital and/or analogue circuitry. The
understanding of microprocessor systems with the
ability to maintain low level software is.an advantage.
Academically well qualified younger applicants, but
with limited practical experience will be considered
and relevant necessary training will be given.

Salary Dependant on qualifications and experience in the
scale £6742 — £7930 p.a. (Professional and
Technology Officer Grade IV).

The vacancy is at Professional and Technology Officer Grade IV for

period appointment of 3 years.

Applicants should be physically fit and must be male as Antarctic field

work requires successful candidates to share tented

accommodation.

For further details and an application form please write to:

The Establishment Officer, British Antarctic Survey, High Cross,

Madingley Road, Cambridge CB3 OET.

Please quote Ref: BAS |4
Closing date: || January

NATURAL ENVIRONMENT RESEARCH COUNCIL ~ (2812)

These post are suitable for Job-share
L ILEA is an Equal Opportunities Employer. (2769) ‘
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NEW ZEALAND

TEST TECHNICIANS
SHORT TERM CONTRACTS

Test technicians with good factory-based test and QA
experience on VHF/UHF communications equipment are
required in New Zealand in 1985. Return airfares will
be paid and competitive salaries are offered. A position
to travel at a few weeks notice.

Apply with full C.V. to:

The Personnel Officer, P.O. Box 50248, Porirug,
Wellington, New Zealand, AWA NZ3839 2805}

B@E TECHNICAL CO-ORDINATOR
N

Mersey Television is looking for a Technical Co-ordinator to
manage the technical operation for its twice-weekly drama serial
“Brookside”.

The successful candidate will be an experienced broadcast
engineer with a comprehensive knowledge of vision, camera,
sound, electrical and post-production departments. He/she will be
responsible for co-ordinating all aspects of these departments. This
is an exciting opportunity within a expanding company situated in
a pleasant location on Merseyside.

We are an equal opportunities employer. Salary will depend on
overall experience. Please send details c.v. to:

Personnel Administrator, Brookside . ”
Productions Ltd., 43 Brookside, ’ )
West Derby, Liverpool L12 0BA. i- U (2801)

%

ELECTRONICS/COMPUTERS

e Do you have a sound knowledge of
electronics, computer hardware or software,
acquired from formal education, job
experience or as a serious leisure activity?

e Are you interested in becoming invoived with
some of the latest ‘state-of-the-art’
technology in one or more of these fields?

o Do you have the ability to express yourself
clearly and concisely in the written word?
If you answered ‘YES' to these three questions, you
could find a career with ETP both challenging and
rewarding.
Our company produces user manuals and technical
handbooks, to a high standard, for a wide variety of
products, from large electronics systems to
software for personal computers. This involves
liaison with our clients, developing a detailed
understanding of the product, organising and
writing the handbook and coordinating the
production of the finished text and illustrations.
We currently require people to train as Technical
Authors to produce this documentation. The
company offers varied and interesting work, a
pleasant working environment, free membership of
BUPA and salary commensurate with your
knowledge and experience.
Applications from prospective trainees and
experienced Technical Authors to:
The Manager, Engineering and Technical
Publications Ltd., 12 Shute End,
Wokingham, Berkshire RG11 1BJ
Tel: Wokingham (0734) 790123 (2797)

TECHNICIAN ENGINEER
Cambridge ¢ £9,000

Laser-Scan Laboratories Ltd are leaders in the field of
computer controlled precision laser deflection systems
with applications in many fields including digita/
cartography, security printing and CAD.

As part of our expansion programme we require a
young technician engineer to play a leading role in our
company’s future.

The successful applicant will ideally

be qualified to at least H.N.C. level in
electronic engineering

have worked for a number of years in
an electronic environment solving
problems at a fundamental level

possess specific experience in advanced
digital (principally TTL) and analogue
circuitry

be prepared to work closely with
Development Engineers in the
introductory phase of new products

have the enthusiasm and determination
to meet the challenges presented by a
dynamic company.
In addition to an excellent benefits package we will assist in
your relocation to the Cambridge area so please write, in
confidence enclosing a full c.v. or ring for more details:—

Madge Sidaway = }
Personnel Officer == Laser-Scan
Laser-Scan Laboratories Ltd. === L?bprat0r|es
Cambridge Science Park <=~ Limited

Milton Road Laser-Scan

Cambridge. CB4 4BH.

Tel: {0223) 315414
(2800)

ELECTRONICS & WIRELESS WORLD JANUARY 1985

RESEARCH IN SATELLITE
COMMUNICATIONS/DIGITAL
SIGNAL PROCESSING

Following successful satellite trials in the UK and the USA of the
prototype Digital Pseudo Analogue (DPA) Modulation System for
DBS, and the placement of a research contract by General Electric
(USA), the Department of Communication Engineering is seeking a
Research Assistant or Fellow with a background in digital
electronics and an interest in digital signal processing.

Candidates must have a good first degree preferably in Electronics
or Physics, and/or a post graduate qualification. Initially appointed
for a 2 year period, the successful candidate, if not already
qualified, will be expected to register for a higher degree.

Some travel to the USA/Canada during the project is anticipated.

Starting salary, dependent upon qualifications and experience, will
be within the salary range circa £7000 to £10,000.

Application form together with further details are available from the
Personnel Officer, Plymouth Polytechnic, Drake Circus, Plymouth
PL4 8AA. Telephone (0752) 264639.

Closing date for applications 11.1.85.

(2802)




Appointments

CUT THIS OUT!

Clip this advert and you can stop hunting for your next
appointment. We have a wide selection of the best
appomntments in Digital, Analogue, RF, Microwave, Micro-
processor, Computer, Data Comms and Medical Elec-
tronics and we're here to serve your interests.

Call us now for posts in Design, Test, Sales or Field
Service, at all levels from £6,000-£16,000.

@ “lechnomark_

Engineering & Technical Recruitment

11 Westbourne Grove, London W2. Tel: 01-229 9239.

r-------- (N N N N N N N §N |

CAPITAL APPOINTMENTS LTD
THE UK's No. 1 ELECTRONICS AGENCY

If youhave HNC/TEC orhigher qualifications and are

sales or similar fields:

Telephone now for our free jobs list
We have vacancles In all areas of the UK
Salarles to £15,000 pa
01808 3050
(24 hours)

CAPITAL APPOINTMENTS LTD
76 WILLOUGHBY LANE, LONDON N17 OSF

looking for a job in design, test, customer service, technical

--Mﬂ---J

(291)
e e ———

THE START
OF
SOMETHING
NEW

If you are leaving College and planning a career in modern

communications or if your present job lacks interest and

challenge why not join us in GCHQ?
We are recruiting

RADIO OFFICERS

who are after initial training will become members of an
organisation that is in the forefront of communications
technology. Government Communications Headquarters
can offer you a satisfying and rewarding career in the wide
field of communications. Training involves a 32 week
course (38 weeks if you come straight from Nautical
College) which will fit you for appointment to RADIO
OFFICER.

Not only will you find the work as an R O extremely
interesting but there are also good prospects for
promotion, opportunities for overseas travel and a good
salary. Add to this the security of working for an important
Government Department and you could really have the
start of something new.

The basic requirement for the job is 2 years radio operating
experience or hold a PMG, MPT or MRGC or be about to
obtain a MRGC. Registered disabled people are welcome to
apply.

Salaries start at £4,762 at age 19 to £5,755 at age 25 and
over during training and then £6,399 at 19 to £8,510 at 25
and over as a Radio Officer. Increments then follow
annually to £11,741 inclusive of shift and weekend working
allowances.

For full details and application form phone 0242 32912/3

or write tom The Recruitment Office A/1108

(2806)

-

Philips Drake Electronics is an expanding company
specialising in the design and manufacture of equipment
for the Broadcasting industry. We now require engineers

for the following positions:

PROJECT ENGINEER

A vacancy exists in our Projects department for an
enthusiastic and self motivated engineer. The
department deals primarily with the system design of
broadcast communications equipment to customers’
requirements and is responsible for the preparation of
production and handbook documentation in addition to
providing technical support for our sales, manufacturing
and test department.

A suitable engineering qualification together with some
experience in broadcast or the professional audio
industry is essential.

ANALOGUE DESIGN ENGINEER

We are looking for an experienced engineer to join our
development team. The successful candidate will be
involved in all aspects of design from concept to
production. He/She will most likely have a relevant
degree and must be capable of producing innovative but
practical designs with minimum supervision. Experience
of the professional audio industry would be an
advantage.

SOFTWARE ENGINEER

A new position of microprocessor software engineer has
been created and we seek a suitable candidate to design
software in PASCAL and ASSEMBLER for the MC68000
family. The ability to work on your own initiative and
communicate your ideas clearly is essential.

Attractive salaries will be offered to the right people.

If any of the above positions appeal to
you please apply in writing including
your current CV or phone Jill Humphreys
on Welwyn Garden City (07073) 33866
for an application form.

Philip Drake Electronics Ltd.,

37 Broadwater Road,

Welwyn Garden City,

Herts AL7 3AX

<«

E
=

~
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SENIOR PROJECT
LEADER
ELECTRONICS

near Bristol circa £14,000

E.T. Electrotech is an expanding UK based international company
successfully designing, manufacturing and selling semiconductor
production equipment to a world market. Our continued growth has
givenrise to a vacancy for a Senior Project Leader at our new R and D
laboratory based at corporate headquarters near Bristol.
Responsibilities will include liaison with manufacturing managers to
establish systems design of complex microprocessor systems and leading
a team of engineers that will be carrying out circuit design. Therefore
technical ability should be supplemented by man-management
experience.

Applications are invited from engineers with at least five years post
graduate industrial experience which should include the design of both
analogue and R F. power circuits.
Opportunities for carcer
advancement are excellent.
Relocation expenses will be paid
where appropriate. If you think you
can meet our high standards please
phone or write foran application
form or send full career details to: —
Chris Matthews

E.T. Electrotech,

Whale Wharf,
Littleton-upon-Severn,
Thornbury,

Bristol. BS12 INP

Tel: 0454-419008

Electrotech

(2803)
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Appointments

O Dolby

Dolby Laboratories Inc. manufacture and market Audio Noise Reduction equipment which is
used by major recording companies, recording studios, the film industry and broadcasting
authorities throughout the world.

Duetoincreased sales and the introduction of new products we have the following vacancies:—

Electronic Test Technicans (£135 pw NEG) We
need people educated to HNC level (or equivalent) with the
potential to develope test and fault finding skills (to
component level) in a semi-automated test environment.

Electronic Test Engineer (£8000 pa NEG) We need
experienced Test Engineers educated to HND to equivalent
level who demonstrate a practical knowledge of Analog
testing and rapid “trouble-shooting” to component level.

For further information contact: Sarah Kennedy, Dolby Laboratories Inc. 346 Clapham Road, London SW9
9AP.01-720 1111

HAMPSTEAD HEALTH
AUTHORITY
ROYAL FREE HOSPTIAL

DEPARTMENT OF
MEDICAL PHYSICS

Salary — £5171 — £6798 plus £1042
London Weighting Allowance
Electronics technician (Medical
Physics Technician IV) required to
join small team responsible for
servicing, maintenance and
electronic development of
radiotherapy units. Principal units
are a linear accelerator, two cobalt
units (one performing three-
dimensional treatments) and a
treatment simulator. Training will be
given in the specialist techniques
required; study for further
qualifications is encourged. The
post gives an opportunity for gaining
familiarity with a wide range of
radiotherapy and physics equipment
and for participating in development

projects.
Qualifications — ONC, HNC, HND
final City and Guilds or equivalent,
or 2 ‘A’ levels plus either 2 years as
student or junior technician or 3
years relevant experience.

Further details are available from
Martin Welch (01) 794 0500 ext 3209
Job description and application form

available from the Personnel

Department Royal Free Hospital,

Pond Street, Hampstead, London

Outstanding opportunities for pragmatic Systems

Engineers to become Senior Systems Engineers,

Technical Managers or Pro {ect Managers, dealing from
scratch with one of several new, exciting, large high TO
technology projects.

Several unique opportunities affording excellent career
prospects with a large. expanding, performance orientated
company exist for engineers with a degree or HNC in Physics or
Engineering (preferably Electronics or Systems Engineering. but
possibly Mechanical Engineering). Candidates should have
acquired good systems experience whilst working in the
Electronics or Defence Industries and ideally will have
practical knowledge ot prototype production or trials.

Your task will be to assist our client, who has developed an
enviably secure base in the development and manufacture of

and business awareness.

technology systems in both the defence and commercial sectors.
The number of persons ultimately involved in a project will vary

from 20 to 750 and the development costs will range from £20M to way
£200M and consequently there will be tremendous opportunities for

Systems Engmeers
20K:

secured. To have acquired the necessary skills and experience to
meet this formidable challenge you will probably be at least 30 to 35
years old: have management experience especially of dealing with
people outside your direct control; have experience of customer
liaison and project planning; and wili have developed commercial

These important new positions offer excellent rewards and
conditions with first class future prospects in the thriving division
of a leading company in the High-Technology and Defence
Industries that is part of a highly successful, major international
complex weapons systems. to develop new business areas for high  group. The division has an order book which takes them potentially
beyond the year 2000, is committed to developing several new
business areas. and is poised to move into the world market in a big

(2758) NW3 2QG
Please quote reference no: 1499
(2781)

you to progress to the control of the running of very large projects
as well as to higher levels of management. By proposing,
developing and evaluating systems and design options. producing
prototypes and arranging for all necessary triais and tests, your
team’s objective will be to produce complete technical and cost
proposals for complex, state-of-the-art systems whose technical
excellence and competitiveness will ensure that large contracts are

TO FIND OUT MORE and to obtain an early interview, please
telephone JOHN PRODGER in complete confidence on
HEMEL HEMPSTEAD (0442) 47311 during office hours or one of
our duty consultants on HEMEL HEMPSTEAD (0442) 212650
evenings or weekends (not an answering machine).
Alternatively write to him at the address below.

o4 Executive Recruitment Services
JQ

25-33 Bridge Street, Hemel Hempstead, Herts., HP11EG.

\

‘ THE INTERNATIONAL SPECIALISTS IN RECRUITMENT FOR THE ELECTRONICS, COMPUTING AND DEFENCE INDUSTRIES
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Electronics
Engineers

£9561

Commumcatlons

Design in

High Tech Country

At H M. Government Communications Centre we're
using the very latest ideas in electronics technelogy to
design and develop sophisticated communications systems
and installations for special Government needs at home
and overseas.

With full technical support facilities on hand, it’s an
environment where you can see your ideas progress from
initial concepts through prototype construction, tests and
evaluation, to the pre-production phase, with a chance to
influence every stage. Working conditions are pleasant,
the surroundings are attractive, and the career prospects
are excellent.

Ideally we're looking for men and women who have
studied electronics to degree level or equivalent and have
had some experience of design, whether obtained at work
or through hobby activities. Appointments will be made as
Higher Scientific Officer (£7149-£9561) or Scientific Officer
(£5682-£7765) according to qualifications and experience.

For further details please write to the address given
below. As our careful selection process takes some time, it
would be particularly helpful if you could detail your
qualifications, your personal fields of interest and practical
experience, and describe the type of of working
environment most suited to your career plans.

The Recruitment Officer, HMGCC, Hanslope Park,
Buckinghamshire MK19 7BH. (2448)

- DT

University of Wales

MSc/Diploma course in
Electronics
(With Specialisation in
Digital Systems,
Communications, Control
or Medical Electronics)

M Eng Course in
Systems Engineering
(Automation, Robotics

and Information Systems)

| Applications are invited for

| places on the above full-time,
one-year courses

commencing in October 1985.

| Opportunities leading to
MSc/M Eng and PhD by

‘ research in the topics listed
above are also available.

| Further details and

| application forms (returnable
| as soon as possible) may be
| obtained from the Assistant
, Registrar, UWIST, PO Box

| 68, Cardiff CF1 3XA.

Aerial Mast Space to Let by
Tender
1. Kensington (Kensington Heights)
72m asl (ref. 38/1/2)
2. Shooters Hill (Shooters Hill Water Tower)
150m asl (ref. 687/B/3)
3. Croydon (Shirley Hills Water Tower)
163m asl (ref. 1/L)

Copies of tender document may be obtained from:
Area Surveyor, Thames Water Authority, 20 Blyth
Road, Bromley, Kent. BR1 3UB (Ref. MAS)

(2796)

{2808)
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30U CS

Soundout Laboratories Limited manufacture audio
consoles in Surbiton, Surrey. As a reslut of planned
expansion we wish to strengthen our R + D team
for 1985.

We require a graduate electronics engineer
familiar with audio and with experience of digital
techniques in audio. Although your experience in
audio/digital may be limited, your enthusiasm will
be demonstrated by the continuous development
of projects at home (i.e. electronic design is also
your hobby!)

Soundtracs products are exported worldwide and
the R + D effort, assisted by CAD and computer
based manufacturing systems,, plays a fundamental
role in the Company expansion.

Our team is young, dynamic and ambitious. Are
you capable of assisting the team?

Call John Stadius on 01 399 3392 or write to:

Soundout Laboratories Limited

91 Ewell Road Surbiton Surrey KT6 6AH
(2449}

A N T T T P = S AR,
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Appointments

Microwave/Antenna
Research Opportunities

The RF Technology Centre at ERA provides research, development, design and consultancy
in antennas, microwaves and radio frequency components. The Centre, offering well
equipped laboratories, powerful computers and extensive antenna ranges, is located on an
attractive campus, 25 miles south west of London.

We are currently seeking engineers, physicists or mathematicians with appropriate experience
to work alongside senior research staff on a number of interesting and challenging projects
involving electromagnetic analysis and design. Candidates must offer sound knowledge and/
or practical experience of electromagnetic field theory or numerical techniques as applied to
advanced antenna design and development.

Please apply in writing, with career details and area of

technical interest, to The Personnel Manager, quoting
Reference 50/X, ERA Technology Limited, Cleeve
Road, Leatherhead, Surrey, KT22 7SA. Telephone

(0372) 375227. . (2804)

TECHNOLOGY

Trainee Broadcast Engineers )

We are responsible for broadcasting the programmes of Independent Television, Channel
Four and Independent Local Radio. The continuing need to operate and maintain our
complex broadcasting equipment means we have a number of vacancies for Trainee
Broadcast Engineers. On the successful completion of their training, they will enjoy
technically challenging and secure employment in our progressive organisation.

The selected candidates will undergo an 18 month residential training course which
commences in June 1985. It will be conducted at our Training College, in Devon, and also at
Newcastle upon Tyne Polytechnic. The courseis designed to give a training in Broadcast
Transmission Engineering that has national recognition. It demands a high standard of
attainment and personal commitment from those selected to undertake it. During the course
we will pay a salary and in addition, all fees, accommodation and meals.

Applications are invited from men and women who are qualified or about to qualify to First
Degree level in Electrical/Electronic Engineering or related disciplines.

Consideration will also be given to applicants holding an HND/HNC/HTEC in Electrical or
Electronic Engineering or the City and Guilds Telecommunication Technicians Full
Technological Certificate.

The salary whilst training will be £6,992 per annum. On the satisfactory completion of
training, the salary will be £8.835 and will rise by annual increments to £10.995 per annum;
further progression to £13,628 per annum is passible.

Employment benetits include a free life assurance and personal accident scheme, a
contributary pension scheme, relocation expenses and subsidised mortgage facilities.

INDEPENDENT
BROADCANTING
AUTHORITY
* An Equal Opportunities Emplover

For a fully illustrated booklet and application form, please write, quoting reference WW/ER,
to Alan Deboo, Personnel Officer - Engineering Regions, IBA, Crawley Court. Winchester,
Hampshire SO21 2QA. Or telephone the Personnel Oftice between 9am and 4pm Monday to
Friday on Winchester 822574 or 822273.

Application forms must be returned by Friday 25th J[anuary 1985. (2798)

CLIVEDEN

BORED ?

Then change your job!

1) TEST ENGINEERS with
good Analogue/Digital
experience to test and fault
find. Complete automatic test
equipment. C. £10,000
Middx/Bucks/Berks
2) AUDIO/VIDEO
EQUIPMENT. Enquiries at all
levels required to service
sophisticaped TV and related
broadcast equipment. To
£12,000 + car. Berks/Middx.
3) MINIS AND MICROS
SYSTEMS repair engineers
required for work on Z80
based graphics systems.
Field prospects. C.£8,500.
Hants/Essex.
4) DRAFTSMEN — PCB/
Electro mechanical cable
forms. Chassis cabinets. All
areas. to £12,000.

Hundreds of other Electronic
and Computer vacancies to £12,500

Phone or write:
Roger Howard, C.Eng., M.LE.E., M.LER.E.

GLIVEDEN CONSULTANTS

82 The Broadway, Bracknell, Berkshire
: {1640)

DEPARTMENT OF PSYCHOLOGY

to join small group of workshop staff

assistance in electronics as directed
Candidates should possess relevant

Previous applicants need not apply

Application forms may be obtained
from the Registrar, the University
P.0O. Box 147, Liverpool, L69 3BX.

UNIVERSITY OF
LIVERPOOL

TECHNICIAN

(ELECTRONICS)
GRADE 4

undertaking construction.
modification and repairs of
electronic/electromechanical
equipment. Preparation of circuit
diagrams, filing technical data for
future reference and general

O.N.C. or C. & G. qualifications,
together with at least seven years
experience.

Salary within range
&6106 — &7024 per annum.

(2799

oW

| 1 lassif t
ot ! for your classified adverts
&CSQ@ ring

lan Faux 01 661 3033

ELECTRONICS & WIRELESS WORLD JANUARY 1985

101




ICLES FOR SALE

DRAMS (4164 150NS) FUJ TYPE MB8264-15
PACKS OF 8 £32.50.
DRAM 4027-3 PACK OF 8 £16.00
STATIC RAM 2102 PACK OF 8 £8.00
8080A CHIPSET C/0 1X8224, 1X8238, 1X8255A.
1%8253, 2XB2594, 1X8251A, LOT FOR €£35.
25 PIN D FEMALE [DC CONNECTOR C/W FLAT
CABLE £4.009 PIN D MALE IDC CONNECTOR
£2.00 RS 232 LEADS SINGLE ENDED M OR F
£4.00 DUAL ENDED MF/MM/FF £7.50
NOTE, ALL {TEMS LIMITED STOCK. SPEC. PLS
ADD 50p P&P NO VAT C W O. top quality
industrial grade componenets

CAMTRONICS, 28 Perowne St.,

Cambridge
Tel Cambridge 68990 (2771)

FOR SALE, Grant Lumley GL100A £400,
Shackman Electrostatics pair £100, Kellar
KDB2 dolby unit £65, Goodmans 301/60
T.C. spkr £40 m.pr. S100 cards. ram:
prom, FDC etc, offers ADM-3A computer
terminal  £125. Southampton (0703)
581642. (2795)
MULLARD CONSOLE radioc — Beheved
50-60 years old — White. 10 Kingswood
Close, Bishops Cleeve. Cheltenham, Glos.

(2809)

OPTOELECTRONICS
DATA BOOK 1984

by Texas £6.00

DIGITAL ELECTRONIC CIRCUITS
& SYSTEMS by N.M. Morris
PRICE: £5.45

MICROELECTRONICS:
A PRACTICAL INTRODUCTION by
R.A. Sparkes PRICE: £8.50

SOLDERING IN ELECTRONICS by
R.J. Klein Wassin Wassink PRICE: £61.00

OPTICAL FIBER COMMUNICATIONS

Price

BY G Keiser PRICE: £9.50
DIGITAL IMAGE ANALYSIS

by S. Levialdi PRICE: £26.00
SEMI-CUSTOM IC DESIGN & VLSI
by P.J Hicks PRICE: £13.50
INTRODUCTION TO MOSLSI
DESIGN by J. Mavor PRICE: £18.50

HANDBOOK OF BATTERIES &
FUEL CELLS by D Linden PRICE £63.00

THE DESIGN & DRAFTING OF
PRINTED CIRCUITS by D. Lindsey
PRICE: £41.50

* ALL PRICES INCLUDE
POSTAGE %

THE MODERN
BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American
Technical Books

19-21 PRAED STREET
LONDON W2 1NP

Telephone: 01-402 9176
Closed Saturday 1 p.m.
Please allow 14 days for

reply or delivery
(2245)
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TO MANUFACTURERS, WHOLESALERS
BULK BUYERS. ETC.
LARGE QUANTITIES OF RADIO. TV AND
ELECTRONIC COMPONENTS FOR DISPOSA

SEMICONDUCTORS, all types, INTEGRATED CIRCUITS, TRANSISTORS,

DIODES, RECTIFIERS, THYRISTORS, etc. RESISTORS, C/F, M/F, W/W, etc.

CAPACITORS, SILVER MICA, POLYSTYRENE, C280, €296, DISC CERA-
MICS, PLATE CERAMICS, etc.

ELECTROLYTIC CONDENSERS, SPEAKERS, CONNECTING WIRE,
CABLES, SCREENED WIRE, SCREWS, NUTS, CHOKES, TRANSFOR-
MERS, etc.

ALL AT KNOCKOUT PRICES — Come and pay us a visit ALADDIN'S CAVE
TELEPHONE: 445 0749/445 2713

R.HENSON LTD.
21 Lodge Lane, North Finchley, London, N.12

(5 minutes from Tally Ho Corner}

BRIDGES waveform/transistor analysers. Cali-
brators, Standards. Millivoltmeters. Dynamome-
ters. KW meters. Oscilloscopes. Recorders. Sig-

nal generators — sweep, low distortion, true
RMS, audio, FM, deviation. Tel. 040
376236. (1627)

VALVES, PROJECTOR Lamps, 6000 types. hist
75p. world wide export. Cox radio (Sussex) Lid..
The Puarade, East Wittering, Sussex. Phone
(0213) 672023 (1991)

ENCAPSULATING EQUIPMENT FOR coils,
transformers, components, degassing silicone
rubber, resin, epoxy. Lost wax casting for brass,
bronze, silver, etc. Impregnating coils, traasfor-
mers, components. Vacuum equipment, low cost,
used and new. Also for CRT regunning metallis-
ing. Research & Development. Barratts, Mayo
Road, Croydon CRO 2QP. 01-6849917.  (9678)

DRIOTWICH STANDARD
FREQUENCY RECEIVER

e o

Outputs, 1MHz, 10MHz
Phase locked crystal oscillator. Compiete
with feriite rod aerial, usable throughout
U.K. Now available in updated version.
18

R.C.S. Electronics, WOisey Road, Ashford,
Middx. Phone 53661. (2656)

CUT PRICE COMPONENTS AVAIL-
ABLE NOW. You have nothing to lose and
everything to gain by comparing our prices.
For a free quotation without obligation send
a list of your requirements to Doyen Elec-
tronics Limited, Freepost (No stamp
required), Pewsey, Wiltshire, SN9 5BR.
(2810)

200.A. MIG Welder. Coating thickness
Gauge £35. Pressure gauge £4. Reversible
clutch driven electric screwdriver/spanner
£37. 6v 8! AH rechargeable, sealed batter-
ies £6. Ignition Analyser adaptor, plugs into
scope, generates characteristic waveform,
diagnostic manual £39. Thermopistol hot air
gun, up to 425 C, £35. 1.hp single-phase
capacitor motor £35, 1:hp £45. Chart recor-
der. Wow/flutter meter £69 Fibre optic light
supply £36. Centrifuge £49. TV Sweep Gen-
erator £69. W-K Audio Analyser £69. Digital
Thermocouple Millivoltmeter £39. Anem-
omeler with flowmeter £35. Oscilloscope.
Precision level £20. Precision Clinometer
£34. Ferrograph continuous loop cassette
£10. Pulse Generator 7-track portable
recorder deck, four sets of heads £60. PCM
Generator PCM Decommutator. Meter-
Flow Frequency/DC Converter £30. etc. etc.

040 376236

WAVEGUIDE. Flanges and dishes. All standard
sizes and alloys (new material only) from stock.
Special sizes to order. Earth Stations, 01-228
7876. 22 Howie Street, London SW11 4AR.(2099)

SERVICES

PROFESSIONAL DESIGN SERVICE. Ana-
logue/RF circuit/System design. Specialising in
microwave amplifier, oscillator and network
design. MOTOROLA 6805/6809 series micropro-
cessor design/development capability. All work
carried out to a high standard by competent profes-
sional engineers. Trontech Electronic Design Ser-
vices Ltd., Unit 8B, Rose Industrial Est., Bourne
End, Bucks. 06285 28835 (2439)

DESIGN AND DEVELOPMENT SERVICE. RF
transmitters and receivers. Telemetery U.H.F.
V.H.F. Anologue and digital circuits, contro} sys-
tems. Full manufacturing facilities. RCS Electron-
ics, Wolsey Road. Ashford, Middx. Phone Dr. Eric
Falkner on 53661. (2637)

TURN YOUR SURPLUS i.cstransistors etc. into
cash, immediate settlement. We also welcome the
opportunity to quote for complete factory clear-
ance. Contact COLES-HARDING & CO. 103
South  Brink,  Wisbech, Cambs. 0945
584188. (9509)

MORSE READING PROGS.Work on clean sig-
nals without hardware interface. ZX81 1K UNEX-
PANDED MEMORY. Translated code with word
and line spaces for easy reading Automatic scroll
action. £7 incl. (2532)

FOR THE BEST PCB SERVICE
AVAILABLE

#Circuit Design & Development
Digital and Analogue

*Artwork Layout
PCB artwork layout and mechanical detailing. P.O.
approved standard,

*Board Manufacture X
Prototype to semi-production, excellent rates.

*Wiring & Assembly
PCB assembly, wiring and cable forming. Flow soider-
ing facilities available.

*Test
Full test facilities available.

One or all services available.
Please telephone Chelmsford
{0245) 357935, or write to HCR
Electronics, The Industrial Unit,
Parker Road, Chelmsford.

{30mins from Liverpool Street St.) (1169)

(2016)

(1613)

Service.

CIRCOLEC

THE COMPLETE ELECTRONIC SERVICE

Artwork, Circuit Design, PCB Assembly, Test & Repair Service, Q.A.
Consultancy, Prototypes, Final Assembly. Full PCB Flow Soldering

Quality workmanship by professionals at economic prices.
Please telephone 01-646 5686 for advice or further details.

TAMWORTH MANOR
302-310 COMMONSIDE EAST, MITCHAM

{1391)

ARTICLES FOR SALE

Meter TF1245 = £150.00.

instructtons — £150.00.

Portable Battery or Mains Oscilloscope . SE Laboratories 111 Oscilloscope —
Solid State — General purpose — Bandwidth DC to 18/20MC/S at 20MV/CM -

Dual Channel — Rise time 19NS — Calibrated Sweep — Calibrator — Display
10CMSxBCMS — Power AC — 95 Volts to 100- 190 Volts to 260 or 24 Volt DC bat-
tery — Size. W. 25.5.CM — H25.5CCMS — 56CMS Deep — WT 11. 4KGS — Car-
rying handle — Tested in fair cendition with operating instructions £120.00.
Statlc Power Supply Standby Unit. Made by Saunders Electronics. Cantains
Automatic Changeover Switch in the event of mains supply failure. Also aute-
matic Battery charger tor 24 voit battery supply. Gutput 240AC 50c¢/s Sine-Wave
at150to 200 watls Input supply or battery 24 or 28 volts DC. Output short circu-
vit protected Size — W 38 3cms — 23.5cms. — D 19.7cms — WT 21KGS
Housed In a grey metal cabinet with fockable front. Supphed in fiar condition
£100.00 or new and boxed £150.00 with book. Marceni Circuit Magnification

Latest Bulk Government Release — Cossor Oscilloscope COU150 (CY531/3) £150 only. Solid state general purpose band-
widih OC to 35MHz at 5 MV/CM — Dual Channel — High brightness display (8x10cm) Full detayed time base with gated mode
— Risetime 10NS — Illuminated graticule — Beam finder — Calibrator 1KHz squarewave — Power 100 — 120V, 200V — 250
volts AC — Size W 26CM — H 26CM — 41CM deep — WT 12.5K.G. carrying handle — calour blue — protection cover front
containing potarized viewer and camera adaplor plate — probe (1) — Mains lead. Tested in Fair condition with operating

Communication Receivers. Racal 500KC/S to 30MC/S in 30 bands 1MC/SWIDE — RA17 MK11 £125. RA17L £150. RAIITE
£200. New Metal Louvred Cases for above £25. All receivers are air tested and callbrated in our workshap — supplied wilh
dust cover — operation instructions — circuit — in fair used condition. Racal Synthesisers (Decade frequency generators)
MA3508 Solid Stale tor use with — MAT9 — RA217 — RA1218 Etc £100 to £150. MA250 — 1.6MC/S to 31.6 MC/S £100.
MA1350 for use with RA17 ecelver £100. MA259G Precision frequency standard SMC/S — 1MC/S — 100KHz £10010 £150.
Panoram:c Adaptor RAGE £150. RA137 and RA37 £40to £75 LF convertors 1010 980KC/S. RA218 Independent SSB uni £50
RA98 SSB-ISM Covertor £50. RA121 SSB-1S8 convertor £75. EC964/7K Solid state — single channel — SBB— mains o7 bat-
tery — 1.6 10 27.5 MC/S and 400 to 535KHZ £100 with manual Plessey PR155G SOlid State 6OKC/S — 30MC/S £400. Creed
75 Teleprinters — Fitted tape punch and gearbox for 50 and 75 bauds — 110volts AC supply — in orlginal Iransport Iray
sealedin polythene — Ifke new £15EA. Rediton TT11 Audio Teleprinter converior receiver solid state — supply 110 or 240AC
- Made tor use wilh above teleprinter enabling print-out of messages recelved from audio input of communication receiver
£15 with circuit tested. Redifon TT10 Convertor as above but incluges transmit facilities £20. Oscilloscopes — stocks
always changing Tekironix 465 — 100MC/S £750. FM Recorder Sanghmd Sabre 111 14 channels £350. Translel Matrix
printers— AF11R — 5 level Baudotl Code — up to 300 Bauds — for printouton plain teleprinter paper £50to £100. Transtel
AH11R — As abovebutalso 8 level ASC11 (CCITT No 2 and CCITT No.5) Like new £100. Army field telephone sets, Type F —
Land J — Large quantity In stock £6 to £15 depending on type and quantity P.0.R. Don 10 Telephone Cable — half mile
canvas containers £20. Night vetwing infra-red AFV periscopes — Twin Eyepiece — 24 volt dc supply £100ea. Original cost
ta government over £11,000ea Static invertars — 12 or 24 voit input input — 230 volt AC sinewave output — various
wattages P.0.R. XY Pioters and pen recorders vanous — PO R Ferrograph series 7 Tape recorgers mono £100,
stereo £150. Signal Generatars various — TF995/A3 £60 TF801D/8s — 10MC/S to 485MC/S £90 TF144H/A4 €90
TF1060/2 £60. HP60SA — £90 £140 HP608 £50 HP612A £100 HP614A £100 HP61BB £100 HPG20A £100 Marconi
TF1064B8/5 £100 TF791 Deviation meler £100 TFBI3A Power meter £50. Aerial mast assembly 301t high complete with 161t
whip aeral ta mount on top — guyropes — insulators — Base and Spikes etc.. in heavy duty carrying bag — new £30
Racal frequency counter Type 836 £50 Tektronix plugs-ins — 1A1 €50, 1A2 £40, 1A4 £100 MES0. All items are bought
directfromH M. Government being surplus equipment: Priceis Ex works. S A.E. forenquiries. Phonefor appoinimentfor
demonstration of any items. Also availability or price change V.A.T. and carriage extra

EXPORT TRADE AND QUANTITY DISCOUNTS GIVEN
JOHNS RADID {0274} 684007
WHITEHALLWORKS, 84 WHITEHALL ROAD EAST
BIRENSHAW. BRADFORD 8D112ER

(2734)
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CAPACITY AVAILABLE

F A 8:8:110.8

11Tl
Willisms P.C.B. Artwark, 4B|Wes:bnurng,
Lwa

TW ELECTRONICS LTD

THE PCB ASSEMBLERS

More and more companies are investi-
ga(in? the advantages of using a profes-
sional subcontractor. Such an undertak-
ing requires certain assurances.

TW are able to satisfy all of them —
quality, competitive pricing, firm delivey
and close co-operation with the cus-
tomer.
Assembled boards at 100% inspected
before flow soldering and reinspected
after automatic cropping and cleaning.
Every batch of completed boards is is-
sued with a signed certificate of confor-
mity and quality — our final assurance.
For further details, contact us at our new
works:
Blenheim industrial Park
Bury St. Edmunds
Suffolk IP33 3UT

Telephone: 0284 3931 (1466)

PCB MANUFACTURE, artwork, assem-
bly, wiring, cableforming, etc. Prototype
thru to production. We are a smail company
offering high quality workmanship at low
prices. Phasor Circuits, Unit 18, Enter-
prise Workshop, 76 Linden Street, Leices-
ter. Tel: 0533 735825 (2780)

The Publishers take all
reasonable care to ensure that
classified advertisements are
genuine, but readers must satisfy
themselves that they will be
obtaining what they require
before'znterh:? into transactions,
particularly if they involve large

sums of money. (2519)

FREE P.T.H. PROTOTYPE of the finest quality
with EVERY P.C.B. artwork designed by us. Com-

petitive hourly rates, and hith standard of work.
Halstead Designs Limited, 34. High St.. Halstead,

Essex. Tel. (0787) 477408/474554. (2126)

SERVICES

IMPROVE YOUR PROSPECTS

with skitls that employers want — leam
the easy way with modem home study
courses from ldea! Schoots.
MODERN ELECTRONICS
Train for success in the fastest ever
growing industnal sector.
COMPUTER PROGRAMMING
The demand for Programmers is
increasing constantly — don’t miss out!
For free booklet write today to

IDEAL SCHOOLS
(Ref. EW2)

° ©
A . o T
| IDEAL jessms

Tel: 041-248 5200

(2774)

STEWART OF READING
110 WYKEHAM ROAD
READING RG6 1PL
TELNO: 0734 68041

TOP PRICES PAID FOR
ALL TYPES OF SURPLUS
TEST EQUIPMENT,
COMPUTER EQUIPMENT,
COMPONENTS etc.
ANY QUANTITY. (2616}

SURPLUS

We offer good prices for test equipment,
components, redundant computers,
PCB’s connectors. Immediate settle-
ment.

TIMEBASE

94 Alfriston Gardens
Shotlting, Southampton SO2 8FU

Telephone: (0703) 431 323
{1832)

DESIGN AND MANUFACTURE. ANALOGUE,
DIGITAL, RF AND MICROWAVE CIRCUIT AND
SYSTEM DESIGN. Also PCB design, mechanical
design and prototype/small batch production. — Ad-
enmore Limited, 27 Longshot Estate, Bracknell,
Berks. Tel: Bracknell (0344) 52023. (656)

ELECTRONIC CIRCUIT Design and Develop-
ment service. Professional engineers with many
years experience in the design of analogue. digital
and R.F. circuitry (To 500MHz). Also PCB Design
and Prototype Production. Memtorpont Lid. 29,
Westerings, Romsey. Hampshire. I'hone Romsey
522143. (2778)

WANTED

Test equipment, receivers,
valves, transmitters, com-
ponents, cable and
electronic scrap and gquan-
tity. Prompt service and
cash. Member of A.R.R.A.

M & B RADIO

86 Bishopsgate Street
Leeds LS14BB
0532 435649

{93956)

WANTED

SURPLUS ELECTRONIC
COMPONENTS AND
EQUIPMENT

We also weicome the opportunity to quote for
complete factory clearance
B. BAMBER ELECTRONICS
5 STATION ROAD, LITTLEPORY, CAMBS.
Phone: Ely {0353) 860185

(2483}

SERVICES ‘

SMALL BATCH PCBs, produced trom your art-
work. also DIALS, PANELS, LABELS. Camera
work undertaken. FAST TURNAROUND. De-
tails: Winston Promotions, 9 Hatton Piace, London
ECIN 8RU. Tel. 01 405 4127/0960. (9794)

used in advertisement

line. Minimum £25 (prepayable)
® Name and address to be included in charge if ADDRESS

® Box No. Allow two words pius £5

® Cheques, etc,, payable to “Business
Press International Ltd."” and cross “& Co.”

CLASSIFIED ADVERTISEMENTS

Use this Form for your Sales and Wants
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW
To "Wireless World” Classified Advertisement Dept., Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS

@® Rate £4.00 PER LINE. Average six words per NAME......... <R e e T VT DT ST e o T €51 ST TS

REMITTANCE VALUE ... .

.................... _ENCLOSED

PLEASE WRITE IN BLOCK LETTERS. CLASSIFICATION
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COMPUTER APPRECIATION

16 Walton Street, Oxford O
Tel: Oxford (0865) 55163 Telex 838750

IBM PERSONAL COMPUTER Model XT, with single floppy & 10MB Winchester AS
NEW . .....£2,700.00
UNITRON Mode| 2200 mlcrocomputer APPLE /e & CP/M companble machlne with 6502 & 280
processors, 64kbyte memory, detached keyboard with numeric pad and floppy disc interface.
BRANDNEW.& BOXED ...£350.00
COMPAQ PLUS. IBM PC COMPATIBLE ponable computer with 1OMB hard dISk singte floppy
disc, 640k bytes, graphics, comprehensive softwareetc. ASNEW . ~......£2,900.00
ROCKWELL AfM 65/40 single board 6502 development system with d|splay keyboard, power
supply and cassette recorder i -£525.00
PHILIPS P2000 SYSTEM compnsung, 48K Z80 processorw1th mtegral tape drlve twin 51" floppy
disc drives, HONEYWE LL Mode! L32 120cps matrix printer. Runs CP/m . . .£850.00
OLYMPIA BOSS MICROCOMPUTER, small Z80 based business system with 80 col screen, 64k

ITT Model 350 TELEFAX Facsimile transmitter/receiver. Microprocessor controlled (8085) CCITT
Group 2 machine for transmitting documents over an ordinary phone line. BRAND NEW AND
BOXED. £350.00
TEKTRONIX Model 4601 hard copy unlt for400 series graphics terminats . £95.00
TEKTRONIX Model 611 graphics storage display. For use with any DAC computer output £150.00

FACIT Model 4020 high speed paper tape reader. Parallel TTL interface £225.00
FACIT Model 4070 PAPER TAPE PUNCH, BRAND NEW £350.00
CALCOMP Model 563 AO drum plotter. 0 Tmm stepsize .£650.00
CALCOMP Model 763 AO plotter. As above, but high speed P.O.A.

CALCOMP Model 1036 AO graph plotter. High speed 3 colour plotter with Type 915 magnetic
tape unit for optional off-line use, & selectable for 7/9 track, 800/1600 b.p.i. etc P.O.A.
C.1.L.Model 8000, 2 pen AO high speed graph plotter . P.O.A.
HEWLETT-PACKARD Mode! 75C portable computer £350.00
HEWLETT-PACKARD Model 85 desk top computer with integral graphics display, printer & tape
drive. Includes printer interface {82949A), ROM drawer (82936A), 16K expansion (82903A) & /0
ROM (15003). . T . .£850.00
GOULD-BRYANS Model 50000 graph plotter. 380mm x 280mm plomng area with 0.1m resolu-

byte memory, twin 51" floppy disc drives, HONEYWELL Model L32 120cps matrix printer. Runs

P/M

MANNEISMANN/TALLY Model MBOMC malnx puntet With mlcroprocessor control 200cps bidi-
rectional PRINTING WITH U/L case, self test. Compact but heavy duty machine. BRAND NEW &

BOXED.
CENTRONICS Model 730-2 matrix pnmer

CENTRONICS Model 702 matrix printer, 132 col 165¢cps. bdlrecllonal pnn\mg with self test. In

good ex-demo condition.

DEC boxes & power supplies. Various models available (BAT MF sB1 AA BAN LX)aI'I with 22 bit
P.O.A.

addressing or easily modified & various optional processors etc

.£550.00

.£125.00
. £95.00

£225.00

tion and vector plotting speed of 35cm/s. Withintelligent controller providing 112 character set at
4 orientations RS 232 interface. NEW

HEWLETT-PACKARD Model 41C calculator with printer. .
GENERAL DATACOMM {IAL) Model LDM-1 private line modem
GENERAL DATACOM Model TDM 1240 4 line statistical multipiexer as used with above modem.
280 controlled. Manufactured 1981

SONY U-matic video recorder with stereo sound
DEC LSI-11/23 processor with MMU

Please note: VAT & CARRIAGE extra on all items * Visitors by appointment, please.* Technical manuals are
available from us for many items stocked.

.£985.00
£125.00
£150.00

£150.00
£150.00
£500.00

CIRCLE 50 FOR FURTHER DETAILS.
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Telephone: (03} 585 0581.
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Jack Farley Jnr., The Farley Coi. Suite 1584, 35 East Walker
Drive, Chicago, lllonois 60601 — Telephone (312) 63074.
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Cleveland, Ohio 4415 — Telephone {216) 621 1919.

Ray Rickles, Ray Rickles & Co., P.O. Box 2028, Miami Beach,
Florida 33140 — Telephone (305) 532 7301
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Georgia 30305. Telephone (404) 237 7432.

Mike Loughlin Business Press International, 15055, memorial
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Tomorrows Soldering Technology Today.

ANTEX has a }N?ﬂmifﬁ reputatio ‘or qt.allit,' % service & kf’or manyiyears
SOLDE has been one of the nown & most popular ramesinsokdering. Always
! A ,.‘E,ﬁbrkll at the forefront of technology, ANTEX is contiwally researching new and
| and pack of solder bett2r ways of achieving more accurate, reliable, and cos: effective
1 soldering. On ANTEX Soldering lrons, the advencad design of the interface
! between the element & the bit allows more efficent h2at transfer to the
bit and improved stability of the temperature 2t zhe poirit of contact with
the work. Indeed, 2xperiments have shown that an X525 watt iron can be

used for tasks where a 40 watt iron would normally have been required.

ANTEX Soldering Irons exhibit exceptionally bow leakage aurrents & hence
are suitable for use on Static Sensitive Devices rist czted temperature
controlled solderi ] units have recently be2n zdded to the ANTEX range.

;
I'=.

L |

e et T

(MM UT
TR S

TCSUT Soldesing Unit

N, :

(7 11 1T
o ‘w‘ 4‘\‘\\\

PRSI

ST4 Stavd

/

/

SKS
Soldaring Kit

-
- Model XS

Temperatura-Controile=
Soldering Unit

.

Model C SKS Soklering k. “ontains &

-15Watts, Availabie for ~ redel €S 24Cylor, an ST4 F TCSu-C
250,220, 115,100, 50cr ~ Stand and soldes. Model CS-BP Elegant Teznperature
24 volts. SK6 Soldering Kit. Contains  — 17 Watts. 240vollts, fitted ¢ onyrolied Soldering Unit
Model XS model XS240v lron, an ST4  with British Plug. with 56 W iron (XSD).ana
— 25 Watts. Available for Stand and solder. TCSUA built around FERRANTI
240, 220,115,100, 50, 24 5K5.8P and SK6-BP — Very robust temperature custom-made ULA. Range 4
or 12 volts. Soldering Kits as above with  controlled Soldering Unit, Ambiert t0450°C. Acc-
Model XS-BP British Plug. with a choice of 30 Watt uracy + 5°C. Zera

- 25 Watts. 240 volts, fitted ~ Model €§ (CSTC) or 40 Watt (XSTC) crossing switching. /
with British Plug. — 17 Watts. Available for miniature irons. Detachable a
ST4 Stand 240,220, 115, 100, 50,24  Range 65°C 10420°C. sponge
~Tosuitall irons. or 12 volts. Accuracy 2%. tray. , "EWW/0I/ 85
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& RAEDEK ELECTRONICS

SERVICING THE TELECOMMUNICATIONS AND ELECTRONICS INDUSTRIES

102 PRIORY ROAD, SCRIBERS LANE, HALL GREEN, BIRMINGHAM B28 0TB
TEL: 021-474 6000 TELEX 311033 CHACOM-G Atn: CROSAL

VALVES — National, Varian, Mullard, RCA, ITT ...

A228 28.50 £F80 275 NL5441 2150 | 2C39A 48.00 ‘ 6BA6 1.60 BJBA 3.00 426C4 400 5763 450 7203 (NAT) 3350
AH205 70800 | EF85 470 NL5550 90.00 2033WA 39.40 6BABA 275 | 6JBS a0 | 750 280 579 2950 7208 (EM}  49.00
AH211A 5.00 EF86 260 NL55538 375.00 2021 280 | GBEG 1.90 6JB6A 365 | Al 1200 5814 300 72 6.7
AH22) 4800 | EFg9 230 NL5750 (NIXIE} 2380 2626 150 6BHB 2.00 6JC6A 4.20 90C1 350 5822A 300.00 7234 1250
AH238 35.00 EF91 295 NLBBA4A 2850 2042 95.50 6BJ6 185 6JE6C 49 | 90CG 12.00 5847 12.00 7247 320
AH2511 90.00 EF92 2.20 NT2 250 2J55 225.00 6BKAC 415 6JG6A 385 90CV 14.20 5866A 11200 72624 26.00
AH2532 3150 EF93 160 PCLB0S 185 K25 114.00 6BL6 850 | 6JH8 620 | 15082 6.50 5867A 120.00 1289 39.00
AJ2256 750 | EF4 1.80 PL509 550 3-400Z 8200 | 6BLIGTA 380 | 6JKS 220 150C2 310 5868 17000 | 7308 7.50
805124 3150 EF95 270 PLSI9 575 35002 7950 68L8 2.20 6JM8 395 150C3 495 5869 4 | 12 604.00
BK66 90.00 EF183 275 QQv02-6 19.50 3828 1500 | 6BMS 939 | 6JS6C 395 150C4 450 5870L 2000 1 9.00
BK448 110.00 EF184 2.00 QQvo3-10 550 3BS2A 30 | 6BM8 360 | BK6GT 275 | 2nE 170.00 5870ST 000 | 74B6AL 8000
BK482 485.00 EFL200 295 QV03-12 450 3BW2 300 6BNS 375 6K8 485 290A 1150.00 5876A 27.60 7521 7330
BK484 144,00 EK90 190 QY3-65 5250 3c23 2375 6BQ5 295 | 6KN 2.85 3504 2250 5879 380 | 75A 140,00
BK48E 375.00 ELM 350 QY3125 49.00 3045 2450 6BREA 295 6KDE 5% | 30 2250 5886 1490 | 7534 235
BK488A 525.00 EL38 2.30 QY4-250 59.00 3CX100A5  33.00 6BX6 275 6KD8 2.00 5728 34.50 5894A a5 |7 2.00
8K7703 250.00 EL38 49 R1169 8000 3CX1000A7  495.00 6BZ6 250 6KES 3% | 575A 35.00 58948 45.00 7551 5.50
8LTI1g 3000 | ELBI 10.95 RG3-1250 35.00 3CX1500A7 39800 | 6C4 185 6KG6 6.00 615 1850 5920 850 7558 8.00
BTS 5150 EL83 11.50 RG3-250A 15,50 4654 50 6CA4 165 6KMB 350 710 29.90 5963 1.80 7581A 18.25
BTSB 5150 | EL84 2.95 RG4-1250 48.00 4-125A 5700 | 6CA7 350 6KNB 550 7401 66.80 5965 2.20 11.50
BT17 152,00 EL86 2.80 RG4-3000 9000 4-250A 76.00 6CBEA 190 6KX8 8.00 760P 103.50 5991 20,00 7587 3810
BT17A 14200 | EL91 9.10 RM 126 1360.00 4-200A 80.00 6CF6 190 350 805 4200 6005 1.90 7591A 5.00
8719 36.00 EL360 7.95 RR3-250 15.00 4-4008 7330 6CG7 2.25 6L6 METAL 1500 807 290 8011 29.90 7723NE 2865
BT69 295.00 EL500 280 RR3-1250 3450 4-400C .00 | 6CHb 9.95 6LF 9 | 810 5000 | 6012 9.90 7735A 2600
8795 129.90 ELS03 39.00 SBB6A 12.00 4832 450 6CJ3 2.30 6LNB 200 811A 14.90 6014 2000 7BISALGE  48.00
BI125 7250 EL505 6.00 54075 195.00 4C35A 8500 | 6CJ6 10.95 6L06 495 | 8 19.90 6021 370 | 7BISRAL 48.00
81127 95.00 EL519 6.75 54076 2500 4CX2508 6CK6 1.50 6MI1 4.80 813 (NAT) 2850 6058 1050 | 7868 420
CIK 20.00 £L803 9.95 54092 195.00 (EIM/AMP)  49.00 6CL6 330 6MJE 350 | 813 {RCAl 6500 6063 370 7903 115.00
3J 250 | ELBIS 995 $4102 240,00 4CX250B  (NAT) 6CM5 230 | 61l 2.55 8298 17.20 6065 725 | 7905 13.50
C3JA 28.80 ELB21 995 S4113 2000 3950 6CN6 495 6SA7 300 833A 6150 6073 550 7984 1350
C3JL 3000 | EMB4 200 | SCt/a00 500 | 4CX350A(EIM) 7000 | 6CQ6 220 6SLIGT 195 843 10.00 6080 9:20 ‘ 8008 18.80
16 W | EN32 85 | SK410 2850 | 4CX350A  (AMP) | scwe 6.50 6SN76TB 285 845 48.30 6083 7200 8020 35.00
CK1907 17.70 EN9I 280 SK600 4650 69.00 6CW5 2.80 6SR7 380 8578 708.00 6084 13.40 8032 8.20
CKSB87WA 410 | EN92 330 | SK600A 4950 | 4CX350F W | 6CYs 380 U4 150 8664 15.50 5085 8.60 8056 15.00
DLS1E 18.00 EZ35 185 SKB06 750 | 4CX1S00A 44000 | 6CY7 300 6UBA 200 868 2.00 B0S4A 42000 8068 13.00
D4 3150 EZ41 245 SKE50 3200 4CX15008  370.00 6C25 315 §V4 195 8724 19.00 6101 2.20 8072 §9.20
DR2010 480 £280 195 SP41 380 4CX10000D 6DA6 230 6V6GT 195 922 1250 6130 2450 8117 165.00
DR2100 750 EZ81 165 SSR-13 1200 | 785.00 6DC6 285 6X4 200 921 1780 6146A 750 8121 90.00
DR2110 9.00 90 2.00 T160L 34.50 4p21 57.00 §DC8 150 6XSGT 1.85 930 1470 §1468 750 8122 90.00
DX453 4200 FG17 2450 T2888HDG 589.00 4D32 64.75 6DJ8 2.00 6X8A 3.00 931A 1850 6155 49.00 8163 82.00
DX453A 4750 £G105 95.00 TB25300 11200 4PR6OC 25000 6DK6 395 6Y9 2.95 9318 2600 | 6156 59.00 8164 332.00
DX555 96.00 GXUY 15.00 TY5-500 22500 4X150A 4250 6DT5 230 77 950 934 18.80 61598 1250 8233 4400
DY5} 185 GXU4 3750 5 2500 5-500A 22500 60W48 230 K7 10.85 935 35.80 6201 650 8278 33.00
ES5L 4400 GXUS 12000 VLS631 1450 SAR4 350 6ES 420 8CG7 200 10510 110.00 6227 1295 8298A 7.50
E80CC 14.00 GZ34 350 | 75 585 | 5AS4A 250 6EAB 245 | 807 2.00 10528 14400 | 6267 2.60 8321 (EIM) 70.00
E80F 13.10 KT66 690 | VRIS 495 | 5B254M 24.00 SEH5 185 | 9SP4 88.00 2050 285 6293 14.00 8321 (AMP}  68.00
E8OL 12.95 K177 8.75 XC12 130 5022 12800 6EH7 275 12AT6 170 20508 285 6350A 5,50 8416 15.70
E8ICC 320 KT88 15.95 XG1-2500 5150 | 5CXIS00A 53500 6EJ7 200 12AT7 1.60 45320 25000 | 6426 1690.00 8417 555
F88CC 390 K722 280.00 XG2-500 36.00 5022 7600 | BEL4A 4.18 12AU8 200 48330 21500 6442 18.00 8422 20.00
E89F 9.2 15047 890.00 XG2-6400 15200 R4 600 6ESB 210 12AU7A 160 4848 25.00 6484 4200 8438 80.00
E90CC 850 M8223 5.50 XG5-500 2450 SRAGYA/B 375 | BEV] 2.85 12AV6 200 48750 215.00 6528 4800 2541 33.00
E92CC 6.50 MB224 59 XQ1275 37.00 SRAWGE 1790 | GEWE 3.00 128X7 160 5517 14.50 6550A 7.25 8552 8.20
E130L 2350 MD190t 10.00 XQ1276 269.00 5SR6 6.00 6FGE 2.00 12AX7TWA 480 5544 72,50 5688 8.50 8553 280.00
E£180F 8.50 ML7815 96.00 XR1-1600A 2950 5U4GB 250 | GFH8 16,50 12B4A 290 | 5545 9500 | 6689 9.25 8608 2150
£188CC 7.50 ML8536 220.00 XR1-3200 7250 5UP1 40.00 8FQ7 225 12BAB 2.00 5651A 1000 | 693 90.00 8643 66.70
E5070 2750 ML8741 21500 XR1-6400 95.00 5V4GA 275 | 6FSs 225 12BA7 3.00 55524 144,00 6779 19.50 8754 17.35
£891 195 MU7235 66.00 Y6028 69.40 524GT 19 | 6GBS 280 12BE6 3.00 5557 24.50 5856 5250 8734 2330.00
EBCSI 130 NL604 4450 2803U 1950 BAHB 350 | 6GES 2% 12BM7A 250 5559 5150 6857 66.80 8844 23.00
EBFBY 150 NL60AL 50.00 zron 2350 6AJE 250 6GF5 2.10 12BY7A 240 5681 16.85 6858 99.20 8874 165.00
EC%0 185 NL606L 66.50 20100551 1350 6AKS 270 | 6GHBA 1.80 12826 370 5582 4.00 6859 103.50 8906AL 55.00
ECC32 250 NL6SAL 130.50 I 2ZM1000 1815 BAKSW 290 6GJSA 300 12DK6 150 5583 2065 68838 8.20 8908 10.50
£CC40 120 NLE76 162.00 ZM1001 18.15 6AKE 195 | 6GJ7 185 120W7 45 5632 2250 6922 3.90 8950 950
ECCT0 3,10 NL714 28.80 ZM1020 1565 6ALS 195 6GKE 195|126 25.00 o 6939 1950 9001 6,00
ECC8) 160 NL740 5250 | 390 SALSW 1.80 6GW8 3.90 12FQ8 1200 | 5642 820 6973 370 ‘ 9677M 31.00
ECC82 160 NL740P 5680 | DAWA 550 6AMS 9.10 8GX6 300 | 12GNTA 400 5644 17.00 6975 66.00 9844A 420.00
ECC83 160 NL760 99.20 D. 545 6AMS 295 6GY6 300 | 12KIGT 180 5651 285 7014 44.50 3950 4000
ECCES 220 NL760L 035 | 0B2 3% 6ANSA 270 6HB 300 1251767 395 5654 20 015 50.00 | 16411 11800
£C88 2.00 NLB40 1735 | 0B2WA 595 6AQ5A 1.95 6HAG 305 | 1361 155.00 5666 120.00 7017 66 50
ECC91 300 NL843 17.70 083 250 6AQSW 190 6HBE 3.05 20PE11 25.00 5670 2.75 7018 18.50
ECC189 2.10 NL1022A 0 oc3 250 6AQ8 220 6HES 400 | 20PEI3A 21.00 5684 28.80 02 66.80

CF80 220 L1036 150,00 003 495 6ARS 12.90 6HFS 385 | 20PET4 25.00 S68NE 3950 7023 103.50
ECF86 250 NL1052A 144.00 1B24A 100.00 6ASH 550 6HGS5 19 20PEIS 22000 5696 330 7025 250
ECF801 185 NL1052D 144.00 1B35A 38.00 6ASTG 720 6HG8 2.50 20PE1Y 25.00 5718 6.20 7027 4.60
ECHE) 250 NLI053A 48500 1B63A §2.00 BAUSGT 450 6HSE 395 20PE20 2750 5726 1.80 7034 4250
£CL82 3.60 NL1082S 244.00 18638 58.00 BAUBA 1.80 6HZ6 275 21426 340 5127 200 7056 250
ECL83 250 NL2923 525.00 1P21 10450 6AVE 2.55 645 315 30KD6 5.00 5749 250 7136 175.00
ECL86 3.90 NL5440 19.20 1P28 30.00 BAWBA 265 6J56T 29 40KG6 550 5750 1.90 71894 240 |
¥F40 850 NL5440A 239 | 2AS815A 210 | BAZ8 380 | 6J6 220 40KG6A 575 5751 330 N9 420 I
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R. F. POWER TRANSISTORS — Many other types available on request | osoizz 750
SD12124 6.

2N3375 130 | 25C644 0.25 25C1178  18.00 25C1967  15.00 BER91 200 | MRF245  30.00 MRF648 30.85 PT9847 1600 | SD1212-7  4.00
2N3553 2.00 25C684 0.28 25C1209D0 0.64 2SC1968  17.50 l BER96 200 MRF247  30.10 MRF750 6. SD1005 8.20 SD1214 8.70
2N3632 10.00 25C703 36.00 25C1213A  0.40 25C1968A 22.00 BFY90 1.50 MRF260 5,50 MRF846  46.00 SD1006 2.10 SD1216  11.00
2N3733  13.20 25C710 0.45 25C1213C 040 25C1969 320 | BLw29 1000 | MRF264 1100 MRF901 2.75 sD1012-3  10.00 SD1219  18.00
2N3866 1.20 25€710D  0.28 25C1239 250 25C1970 150 BLW60OC  15.00 MRF309  42.00 MRF904 2.95 SD10124  10.50 SD1219-4 18,00
2N3926 11.26 2SC715D  0.40 25C1241  15.00 25C1971 400 | BLWEOCF 15.00 MRF316  55.00 MRF911 2.50 SD1013  10.00 ] SD1220-1 950
2N 3927 11.82 25C715E - 0.40 25C1251  10.00 25C1972 1100 | BLWE4C3 6500 MRF317  73.00 MRF5175 22,50 SD1014-6  10.50 SD1222-5  11.00
2N44a16 0.75 25C717P  0.38 25C1260 1.1 25C1978  7.50 BLW78 61.80 MRF321 3500 MRFE176  30.00 SD1015  17.50 SD1222-STUD
IN4427 1.20 25C730 4.10 2SC1303  5.00 25C2001 045 | BLWSO 10.25 MRF323  35.00 MRF5177  43.00 SD1018-6  13.00 11.00

N50 13.90 25C731 3.95 25C1306  1.00 25C2026  0.75 BLWS1 14.90 MRF326 6300 MRFB004  2.00 SD1019 23.10 SD1224-2  13.00
2N5109 2.25 25C732 0.25 25C1307 1.50 25C2053  0.80 8LW30 13.00 MRF327  70.00 PT3134A 150 SD10195 2390 SD1229-F1 10.95
2N5160 4.80 25C741 2.50 25C1311 0.40 25C2097  36.00 BLWI8  110.00 MRF329  58.06 PT31348 275 SD1020 150 | SD1229-STUD
2N5190 1.50 25C821 6.60 2SC1311E 0.32 25C2099  15.00 BLX39 1375 MRF412 1851 PT3134C 1200 sD1074  16.10 10.95
2N5589 6.00 25C288 0.30 25C1314  25.00 25C2100  24.00 BLX65 2.45 MRF421  36.85 PT3134D  12.50 SD1076  18.50 SD1244-6 1275
2N5590 8.50 25C298 0.25 25C1318 0.40 25C2103  18.00 BLX67C 9.50 MRF422 42,00 PT3134E  30.00 SD1077 1.60 5D1256 6.95
2N5691 8.90 25C890 8.50 25C13688  1.00 25C2105 15,00 BLX67CF  9.50 MRF426  23.00 PT3161A  1.75 SD1078  26.50 SD1262  15.00
2N5643 13.00 25C891 18.00 25C13838  0.50 25C2116 160 | BLX68C3  10.00 MRF427A  21.00 PT3161B 175 | SD1080 1.56 SD1270 3.75
2N5913 2.50 25€900 0.18 25C1424 135 25C2118 9.0 BLX68CF  10.50 MRF428 5700 PT3161C 850 | SD10806 7.0 SD1272  10.95
2N5945 10.90 2S5C900F  0.19 25C1509  6.00 25€2221 550 | BLX63A  20.00 MRF428A  75.00 PT3161D  14.00 SD1080-7  7.50 SD1272-2  10.95
2N5946 1563 25C908 4.50 25C1546  0.45 25C2233  0.90 BLX94A  36.00 MRF433 1621 PT3163F 3000 | SD1088 2600 | SD1278 ~ 1375
2N6080 6.00 25C911A 18,00 25C1568  0.45 25C2237  16.00 BLX98  132.00 MRF449A  10.50 PT3503 6.95 SD1089  28.50 sD1278-1 1375
2N6081 8.75 25C945 0.21 2SC1589  5.00 25C2281  13.00 BLY87C 7.50 MRF450  11.90 PT4261A  16.00 SD1098 4010 | SD12B5 75
2N6082 9.00 25C945R 0.1 2sC1622  0.33 25C2283 900 BLYSSC  11.00 MRF453  14.00 PT42618  24.00 SD11152  7.50 SD1300 1.25
2N6083 1200 25C952 0.60 25C1623  0.30 25C2287  11.00 BLYBSCF  11.00 MRF453A  14.00 PT4261C  60.00 sD11157  2.10 SD1303 2.50
2N6084 13.20 25€982 0.30 25C1688  16.68 25C2289 1260 | BLY8SC  13.00 MRF464  21.00 PT4316C 1200 | SD1127 2.50 SD1316 2.10
2N6094 8.00 25C994 2.50 25C1674 025 25C2290  27.50 BLY90 45.00 MRF454A  24.00 PT4316D  18.00 SD1131 325 | SDI317 8.00
2N6095 8.50 25C998 3.90 25C1675  0.20 25C2347 030 | BLYSICF  11.00 MRF455  16.00 PT4316E  25.00 SD1133 9.50 SD1405  21.00
2N6255 3.45 25C1001 9.90 25C1678 1.25 25C2369  2.00 BLY94 45.00 MRF4554  21.00 PT4316F  30.00 SD1133-1  10.00 SD1407 50
25C382 0.65 25C1011  15.00 25C1729  18.00 25C2370A 18.00 MRF208  12.00 MRF458  19.95 PT5661C  14.00 SD11341 250 SD1407MP 55.00
25C458 0.22 25C1070 115 251730 025 25C2379  15.00 MRF212  12.00 MRF466 2450 PT8751 2400 SD1134-2  10.00 SD1410 19.65
25C4588  0.36 25C1096L 090 | 25C17400 020 | 25C2395  15.00 MRF221 12,05 MRF472 440 | PT8820 1500 | SD1134-8  10.00 SD14101  21.00
25C458C 022 25C1096M  0.90 25C1765 7.7 25C2407  1.00 MRF229 3.50 MRF476 220 PY8831 2.75 SD1134-STUD SD1410-3  21.00
25C460 0.25 2SC1117  £160 | 2SC1815Y 0.28 25C2420  18.00 MRF231 1236 MRF475 4.20 PT8837 10.00 | 710 | SD1412  36.90
25C4608  0.25 25€1120 1250 | 25C1%06 033 25C2494  16.00 MRF232 1350 MRF477 12,50 PT8838 1500 | SD1135 1025 SD1412-3  24.00
25C461B 025 25C1121 2400 25C1907  0.30 25C2509  6.00 MRF233  14.30 MRF492  27.50 PT88548  18.00 SD11353 12,00 SD1413  18.00
25C535 0.38 25C1122  18.00 | 2SC1845 3550 25C2531 1.30 MRF234  16.00 MRF497 1850 PT8861A 1500 | SD1136 170 | sDw41a  36.00
25C535A  0.38 25C11628  0.90 25C1946  18.75 25C2538  1.10 MRF237 3.10 MRF515 2.60 PT8864A  30.00 SD1143 945 SD1416  33.00
25C5358 038 25C1165  6.95 25C1946A 16.50 25C2539  15.00 MRF238  12.60 MRF517 3.50 PT8874 18.00 SD1t43-1  10.00 SD1418  30.00
25C535C 035 25C1169  4.85 25C1947 988 25C2540  24.95 MRF239 2000 MRF620  18.00 PT9795 1250 | SD1144-1 250 | SD1421  36.00
25C540 2495 25C1176  14.00 25C1955  7.20 25C2545€  0.29 MRF240 18.80 MRF644 25.70 PT9797 14.00 SD1158 7.95 SD1428  24.00
25C608 0.75 2sC1177  17.25 25C1966  11.00 BER9C 1.50 MRF243  35.00 MRF646 26.20 PT9841 16.00 SD1201 7.35 SD1429 1598
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TERMS: C.O.W. POSTAGE/PACKING: Add £1 to order under £50 value. VAT: Al prices are excluding VAT, please add 15% to order and postage. GUARANTEE: All goods are of
current production and sold with manufacturer’s warranty. ENQUIRIES: Are welcomed for other types/brands of valves. Please send SAE

CIRCLE 42 FOR FURTHER DETAILS.




