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FARNELL kW AUTORANGING POWER SUPPLIES

Compact, lightweight and efficient switch mode power
supplies

for bench or rack mounting in manual or systems
appiications

Fast remote programming speed

Autoranging output

Constant voltage, constant current

Operating modes:
Local or bus control
Remote programming
Remote sensing

Auto parallel

Auto series

Auto tracking

Ten turn voltage and current controls

Digital display of voltage, current, over voltage sefting and
status flags

Bar graph indication of voltage/current capacity

Front panel adjustable over voltage limit

Front panel output enable switch

Current monitoring output

@ opfion provides:

Bus control of voltage and current
Bus measurement of voltage and current
Clear LED indication of bus control, listen, talk, SRQ

The Programmable AP Series
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NUMBER 1

* OUR UNIQUE DIGITAL IC TESTER WILL
TEST OVER 1000 DEVICES FROM TTL,
CMOS, MEMORY AND INTERFACE
FAMILIES.

* SIMPLE KEYPAD OPERATION MEANS NO
NO COMPLEX PROGRAMMING OR SETTING
UP.

* “CHIP-SEARCH” FEATURE ALLOWS
IDENTIFICATION OF UNKNOWN,
UNMARKED OR HOUSE CODED DEVICES.

* PRICES FROM £573.00.

The A.B.I. Digital IC Tester

NUMBER 2

SEE US ON * 16 CHANNELS, 10 MHZ.
STAND 446 AT THE » EXTERNAL OR INTERNAL CLOCK WITH
ALL ELECTRONICS VO QUALIFIER INPUTS.
SHOW, OLYMPIA " TRiGGER PATTERN SELECTION.
APRIL 30, * VARIABLE TRIGGER POSITION.

TS TAURCH e peamecinay wo o
OF THIS NEw * PRICE, COMPLETE WITH ALL PROBES AND

PRODUCT CLIPS — £439.00.
The A.B.1. 16 Channel Logic Analyser
A.B.I. ELECTRONICS LTD., TELEPHONE:
UNIT 21, (0226) 751639
ALDHAM INDUSTRIAL ESTATE,
WOMBWELL, TELEX:
BARNSLEY, 547376 CEAG G (FOR A.B.L.)

SOUTH YORKSHIRE S73 SHA

CIRCLE 72 FOR FURTHER DETAILS.
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Printer buffer
by M. Catherwood

General-purpose
computer board can be
programmed to hold text
for printing so that your
microcomputer can be
freed for other tasks.

27

Channel code and disc
format
by J.R. Watkinson

This installment in our
Compact Disc series is
the first of two covering
eight-to-fourteen
modulation, eye patterns,
sub-codes and error
correction.

31

The post-war stride
into aerospace
by R.E. Young
Third in an eight-part
series that sets out to
probe the hidden
strengths of Britain’s
‘total engineering power.

REGULARS

’

37

Electronic altimeter
by Frank Ogden

Design uses pressure
transducer to act as
vertical speed indicator
as well as altimeter.

43

Automatic enlarger
timer
by J.L. Linsley Hood

Time-consuming use of
contact strips is avoided
by sensing reflected light

from bromide surface.

47

The new logic symhols
by lan Kampel

Practical aspects of
implementing new
international standard for
logic symbols.
Third and final article
gives practical.

59

Look after your sealed
nickel-cadmium cells
by Rod Cooper

A rigorous discussion of
failure modes with
suggestions for avoidance
tactics, in two parts.

63

Sampled-data servos
— a new analysis
by D.M. Taub

Prior to computing servo
performance Dr Taub
considers the reverse of
the sampling process:
conversion from a
sampled-data signal to a
continuous signal.

67

DC supplies from ac
sources
by K.L. Smith

Constructing a stabilized
power supply

73

Power supplies

An introduction to bench-
type units, with tips for
the first-time buyer and a
tabulation of what'’s
available.

6

News commentary
A standard for lans?
Alice through the cash
nexus
Automatic route planning
uses CD
ITEC for the blind
In brief. . .

13

Communications
commentary

17
Feedback
Logic symbols
Campaign for real a.m,
Liquid crystals
DC supplies
Basic physics

24

Events
Round-up of lectures,
colloquia, and
conferences during May

53

Circuit ideas
Shaft encoder interface
Divide-by-n clock circuit

6800 peripherals with Z80
One-in-n way latch

83

New products
GPIB for Apricot
Low-cost logic analysers
8088 trainer
Bug hunter



A sure: 10 S
LR )
‘gmm m\““‘tand W
Aal P! eets:
s\f:‘e‘“\}' a4 sb

v
apectane
: :‘u» et of
ra®

¢ ot

T
mate
pamie T 8!

e
| (e B
et U i

g WPE e
"; Seated W o U

Front cover shows
John Linsley Hood’s
automatic enlarger
timer, featured on
page 45. Cover design
by Phil Brooker;
photography by
Kenneth Crook.

NEXT MONTH

David Stonebanks shows
how to improve
performance of cassette
recorders with the BBC
micro and details an
alternative method.

Design for a video
camera and computer
interface stores eight
picture elements from
each scan line at a time,
reducing the time for
storing a picture by a
factor of eight.

High-performance helical
antenna covers the whole
70cm amateur band
though it can be readily
adapted for other bands.
Using easy-to-obtain
parts, it forgives minor
inaccuracies and gives
true circular polarization.

Circuit ideas include
automatic inverter switch-
on, easy-to-read
hexadecimal display, and
over-current trip circuit.
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BBC Micro Computer System
BBC Computer & Econet Referral Centre

BBC Computers:

Model B: £299 (a) B+DFS: £346 (a)

Model B+Econet: £335 (a) B+Econet+DFS £399 (a)

ACORN 10 Mbyte Hard Disc £1300 (a)

ACORN 2nd Processors: 6502: £175 (a) Z80: £352 (a)
TORCH UNICORN: Z80 Card: £275 (a) Z80 Disc Pack: £650 (a)
UNICOMM Communications Package: £159 (b)

20 Mbyte Hard Disc+400K Floppy: £1950 (a)

We stock the full range of ACORN hardware and firmware and a very wide
range of other peripherals and firmware for the BBC. For detailed specifications
and pricing please send for our leaflet.

01"208 1177 TECHNOMAT[C LTD 01"208 1177

PRINTERS

EPSON: RX80T £210 (a); RX80FT £220 (a); RX100 £345 (a);
FX80 £315 (a); FX100 £430 (a); KAGA TAXAN: KP810 £255 (a);
KP910 £359 (a) BROTHER: HR15 £340 (a); JUKI 6100 £340 (a).
GRAPHICS PLOTTER WORKSTATION Complete £490 (a)
Basic Plotter £270 (a); HI-Plotter £399 (a)

ACCESSORIES
EPSON Serial Interface: 8143 £28 (b); 8148 with 2K buffer £57 (b).
EPSON Paper Roll Holder £17 (b); FX80 Tractor Attach £37 (b); RX/FX80 Dust Cover £4.50 (d)
EPSON Ribbons: MX/BX/FX80 £5.00; MX/RX/FX100 £10 (d).
JUKI: Serial Interface £65 (c); Tractor Attach, £99 (a); Sheet Feeder £182 (a); Ribbon £2.50 (a)
BROTHER HR15: Sheet Feeder £199; Ribbons — Carbonor Nylon £4.50; Multistrike £5.50 (d);
2000 Sheets Fanfold with extra fine perf. 9.5in. — £13.50; 14.5in. £18.50 (b).
BBC Parallel Lead £8; Serial Lead £7 (d).

BT Approved Modems
MIRACLE WS2000:
The ultimate world standard modem covering all common
BELL and CCITT standards up to 1200 Baud. Allows
communication with virtually any computer system in the
world. The optional AUTO DIAL and AUTQ ANSWER boards
enhance the considerable facilities already provided on the
modem. Mains powered. £129 (c) Auto Dial Board/Auto
Answer Board £30 (d) each (awaiting BABT approval)
Software lead £4.50
TELEMOD 2:
Complies with CCITT V23 1200/75 Duplex and 1200/1200
half Duplex standards that allow communications with
VIEWDATA services like PRESTEL, MICRONET etc. as well
as user to user communications. Mains powered. £62 (b)

SOFTY Il

This low cost intelligent
eprom programmer can
program 2716, 2516,
2532, 2732, and with an
adaptor, 2564 and 2764.
Displays 512 byte page on
TV —hasaserial and par-
allel I/0 routines. Can be
used as an emulator, cas-
selte interface.

BUZZBOX: Softyll ...... £195.00(b)
This pocket sized modem compiies with V21 300/300 Baud Adaptor for 2764/
and provides an ideal solution for communications between 2564 . .£25.00

users, with main frame computers and bulletin boards at a
very economic cost. Battery or mains operated. £52 (c)
Mains Adaptor £8 (d) BBC to Modem data lead £7

DISC DRIVES

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 versions of
drives are offered with or withoutintegral power supplies. Power supplies for dual drives are of
switch mode type and generously rated. All drives come complete with data & power cables,
manual and BBC formatting disc.

Single Drives:

1X100K 40T SS: TS100 £85 (b); PS100 with psu £125 (b)

1X400K 80/40T DS: TS400 £125 (b); PS400 with psu £149 (b)

Dual Drives

Stacked Version:

2X100K 40T SS: TD200 £175 (a); PD200 with psu £200 (a)

2X400K 80/40 DS: TD80O £275 (a); PD80O0 with psu £300 (a)

Plinth Version:

2X100K 40T SS: TD200P £195 (a), PD200P with psu £220 (a)

2X400K 80T DS: TDBOOP £295 (a); PDBOOP with psu £315 (a)

Industry Standard floppy discs with a lifetime guarantee Discs in packs of 10

40 Track SS DD £15(c) 40 Track DS DD £18(c)
80 Track SS DD £22 (¢) 80 Track DS DD £24 (c)
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)
10 Disc Library Case £1.80 (d)
30/40 Disc Lockable Box £14 (c)

Dual Disc Cable £8.50 (d)
30 Disc Storage Box £6 {c)
100 Disc Lockable Box £19 (c)

MONITORS

MICROVITEC 14in. & 20in RGB
1431 Std Res £165 (a); 1431 Ap std Res PAL/Audio £205 (a);
1451 Med Res £240 (a); 1441 Hi Res £389 (a);
2030CS Std Red £380 (a); 2040CS Hi Res £685 (a)
Plinth for 14in. Monitors £8.50.
Microvitec Monitors with TTL/Linear Inputs also available.

KAGA TAXAN 12in. RGB
Vision il Hi Res £225 (a); Vision lll Super Hi Res £325 (a)
Green Screens; KAGA 12G £99 (a); SANYO DM811 112CX £90 (a);
Swivel Stand for Kaga Green £21 (c)
BBC Leads: KAGA RGB £5 Microvitec £3.50; Monochrome £3.50 (d)
SANYO CD 3125 NB 14in. RGB Std Res £169 (a)

UVERASERS PRINTER BUFFER

UV1T Eraser with built-in timer and mains indicator This p(;lnter sh|are|n’buﬂer provides a S>{)“D|e Wag to
ift- i 1 upgrade a muitiple computer system by providing
zﬁ;;l;?:gllﬁ\e/g;: oravodiaccdentalexpasute greater utiiisation of available resources. The buffer

offers a storage of 64K. Data from three computers
ltcanhandle upto 5 eproms at atime with an average

can be loaded into the buffer which will continue

erasing time of about 20 mins. £59 + £2 p&p. accepling data until itis tull. The butter will automati-

UV1 as above but without the timer. £47 + £2 p&p. cally switch from one computer to next as soon as

“For Industrial Users, we offer UV140 & UV141 era- that computer has dumped allits data. The computer

sers with handling capacity of 14 eproms. UV141 has gﬁgslsrv?éﬂ'oars‘eu;(:g:mgngglees pLuEsE gﬂ:ggp&w{?&
abuiltin imer Both offer full built in satety features 7

UV140 £61, UV141 £79, p&p £2.50. provides. REPEAT, PAUSE and RESET tunctions

Integral power supply. £245 (a)
Cable set £30

ATTENTION

Al prices in this double page advertisment are CONNECTOR SYSTEMS
subject to change without notice. AMPHENOL TELEPHONE
ALL PRICES EXCLUDE VAT |D CONNECTORS EDGE . C?NI‘EECTORS CONNECTORS
i Speedbiock T way plug Centronics
Please add carriage 50p unless T8 ikl iaade S Bsecotl Eage CONNECTORS (solder 500p (IDC) 475p 4-way plug 110p
indicated as follows: ways  Plug  ‘acle Conn 36 way skt Centronics 6-way plug 180p
(a) £8 (b) £2.50 (c) £1.50 (d) £1.00 ! %p 8%  120p 0.1 0156 (solder) 550p (IDC) 500p 6-way rt ang.skt 160p
£ 1;35 :ggg ;2(5)5 2 beay fcommedore e R 24 way plug IEEE (solder) Flexible cable
2 < 10-way P =
ACORN IEEE INTERFACE 3¢ 200p  160p  320p | 2 12:way (vic 20) — 350p 475p (IDC) 475p 4-way 50p/m
B 0 220 190] 3404 b — 4 ki IEEE (sold:
A fullimplementation of the IEEE-488 standard, pro- % T oon e | 2 . - 1o 200";3({05(:) 500p(50 erl 6-way 72p/m
viding computer control of compatible scientific & 2% 25-way 25p  220p PCB Mtg Skt Ang Pin RIBBON CABLE
technical equipment, at a lower price than other sys- D CONNECTORS 2x 28-way (Spectrum)  200p = 24 way 700p 36 way 750p
tems. Typical applications are in experimental work CTO f:ﬂg;:g; = n—_ {eyimerre) .
in academic and industrial laboratories. The inter- N°9°' e s | 2x22way 150p  — GENDER CHANGERS e o By O
face can support a network of upto 14 other compati- MALE: Ay 2005 5009 25 way D type 20way  85p  S0-way  200p
ble devices, and would typically link several items of Ang Pins 120 180 230 350 | 2x50-way(S100conn; 600p  — M Mal £10 26-way 120p  6é-way 280p
test equipment allowing them to run with the opti- Solder 60 85 125 170 Mg:: {g F:rﬁale £10 DERS
mum of efficiency. The IEEE Filing System ROM is IDC 175,275 325 Fermala 1o Female o DIL HSEQ o
supplied £282 SPn T 100 140 210 380 EURO CONNECTORS 14 pin wp 100
Ang Pins 160 210 275 440 g';‘ g;i‘gy sl ) RS 232 JUMPERS 16 pin 50p 110p
I 1 290 : P P -
INDUSTRIAL PROGRAMMER G 195 529 378 o0 | 2x32wayAngPn  275p 320p 24 Single enaNiale £5.00 ;g - 2(5)p -
EP8000. ) Sttood 90 95 100 120 | 3X 32way StPin 260p 300p 24" Single end Female £5.25 pin 2
This CPU controlled Emutator Programmer is a pow- Screw 130 150 175 - 3X 32way AngPin  375p 400p 24" Female Femaie £10.00 24 pin 100p 150p
erful tool for both Eprom programming and develop- Lock IDC Skt A+ B 425p (2, oI £a.50 1 28pin 200p =
ment work. EP8000 can emulate and program all IDC SktA +C 425p : 40 pin 200p 225p
eproms up to BKX8 bytes, can be used as stand TEXTOOL ZIF For 2 X 32 way piease specify DIL SWITCHES MISC CONNS
alone unit for editing and duplicating EPROMS, as a SOCKETS 24-pin £5.75 spacing (A + B, A + C). 4-way 90p 6-way 105p 21 pin Scart Connector  200p
slave programmer or as an eprom emulator £695(a) 28-pin £8.00 40 pin £9.75 8-way 120p 10-way 150p 8 pin Video Connector  200p

TECHNOLINE VIEWDATA SYSTEM. TEL: 01-452 1500

Using ‘Prestel’ type protowls. For information

& orders — cvenings and weekends.
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scucs  [SEERNEERIE Y coc oo LINEAR IC COMPUTER COMPONENTS
: 74278 170 | oiSh80 190 | [4C00 070 aso [ ap7ser 1200 | wwrn 100 | TeasaM 075 P 8287 425 EPROMS MC14411  9.00 KEYBOARD
74279 0.90 7405283 o0 | 74C0¢ ! 090 ADCOB0S 1190 | Lm723 00 | TBA320 2.00 6.50 82880  11.00 MC14412 7.50 ENCODERs
g 74283 1.05 | 4069 0.35 AM7910DC  25.00 | LM7245CN  3.00 TBA9SO 225 10.50 8755  16.00 2516+5V  3.50 75107 0.90
. 74742 3.20 7415290 0.80 74C08 0.70 120 AN103 200 | M7 85 1C9108 5.00 350 TMS9903 25, 2516-35 550 75108 0.9 AY52376 11.50
. 74290 0.90 7418292 9.00 74610 070 0.55 AY-1-5050 1.0 LM741 0.22 TCA210 350 H 59903 25.00 5 . AY53500 7.50
0.30 7405293 0.80 . 0.55 AY-3-1350 350 | Lm747 0.70 2.50 12.00 TMS9911 18.00 2532 4.50 75109 1.20 C922
! 74293 090 74014 055 | AV38010 450 | wrs o0 | TCA2T0 380 550 | TMS9911 1400 | 2532 550 | 7510 o090 | 14 530
0.40 7415295 1.40 150 . - 740923 6.50
74298 1,80 40108 AY-3-B910 4.00 Lvgn 480 TCA940 175 2564 8.00 75112 1.60 4 .
0.40 | 74351 200 | 7418297 8.00 [ .00 190 | ay.3.8912 500 | LMig14 150 | ToAtol0  2.25 280P10 2.60 o folac - W
0.30 74365A  0.80 748298  1.00 110 CA3019A 100 | LM18o! 3.00 ! 280P10 2.50 5 75113 1.20
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NEWS COMMENTARY

Alice through the cash nexus

Money is extremely useful as a
measure of market value in the
exchange of goods and services
but becomes tyrannical when
used to exert power over
people. The present UK
government has raised the
power of money to a new
height, both in their technical
use of monetarist economics
and in the way they seem to
attribute an almost mystical
essence to that rationale of
human greed known as market
forces.

Two recent proposals
illustrate the fact that almost
anything can be sold. In the
past men have traded their
wives, their children and their
honour. Now, in the field of
radio communication we are
facing the prospect of two new
commodities being brought out
of the grocer’s store-cupboard
to be added to the list of things
available over the counter. One
1s a natural resource, the

electromagnetic spectrum; the
other a mass-medium, public
service broadcasting.

Recent debates on financing
the BBC have made it quite
clear that a good many
politicians are willing to
abandon the central principle of
public service broadcasting.
They are saying it would make
good sense for the BBC to
obtain at least some of its
income be taking advertising.

Most of the discussion
around this possibility seems
only to have considered matters
of expediency. It has largely
ignored a central point about
public service broadcasting. If
we agree that sound and
television broadcasting in the
UK has reached a level of
proficiency in all departments
(news, entertainment, arts,
education etc.) that makes it a
really valuable contributor to
our culture, then we should do
it the honour of being ready to

pay for a substantial part of it
directly — like books, music,
theatre, films — either through
licence fees or equivalent
methods.

Commercial broadcasting,
though capable of producing
excellent programmes, is
vitiated by its dual function. It
cannot escape the fact that
advertisers are only interested
in it as a medium for selling.
And unquestionably this
pressure distorts its general
character. Ask Michael Grade,
for example, the new Controller
of BBC 1, who used to work in
commercial television.

As for the electromagnetic
spectrum, the Government has
commissioned a firm of
management consultants to do a
feasibility study of pricing the
spectrum. They have made no
policy decision yet, but want a
technical and economic analysis
of what would be the effects of
pricing if used as a means of

assigning frequencies when
demand exceeds supply.

The mere fact that the
Government is even considering
such a measure must be
thoroughly condemned, on two
counts. Both are matters of
principle. First, the e-m
spectrum is a free natural
resource, not a property owned
by anybody, even the state, and
is therefore not available for
sale. To commandeer this
resource would be an offensive
and dictatorial action, not
worthy of a government which
is always prating about
freedom.

Secondly, the expedient of
leaving the distribution of
spectrum space to the
mechanism of market forces is a
cop-out. It avoids the
responsibility of having to make
difficult political decisions on
the relative social worth of
different claims for frequencies.
One cannot respect a
government which even
entertains the notion that
technical expediency could be a
substitute for political
responsibility.

British lan agreement

A number of British computer
manufacturers have agreed on a
standard for local area networks
and many others seem likely to
follow suit. This follows a
feasibility study commissioned
by the British Microcomputer
Manufacturing Group in
conjunction with the DTI and in
consultation with the BSI.
Concerned about the
existence of a great number of
micro network designs in the
market, the BMMG were afraid
that the lack of common
standards and the resulting
confusion of incompatible
systems would discourage
potential users and undermine
their own credibility. Another
danger was the possibility of
one major manufacturer (IBM)
producing a design which would
dominate the market to the
disadvantage of both users and
other manufacturers. A year
ago they set out a programme
to identify, design, specify and
encourage the adoption of a
local area network standard that
would be accepted by UK
manufacturers and users, and
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promoted as a British and
International Standard.

The report was undertaken
by Dr Chris Shelton, a member
of BMMG, acting as consultant
and involved interviewing all the
manufacturing members of
BMMG as well as a number of
users to identify their needs. He
needed to define a ‘local area
network’ and define its
functional parameters and their
compatibility with the Open
System Interconnection (OSI)
protocol standard of the ISO.

The report, which took ten
months in preparation, has now
been published. The
recommendations are presented
in an ordered sequence for
implementation. The main point
is the adoption of a low-cost
scheme that would lead to the
final goal of a full OSI
environment. The implement-
ation of each phase “creates the
opportunity to advance to the
next.”

Phase one is concerned with
the hardware and is the easiest
part of the scheme to
implement. Existing 1.a.ns were

varied chiefly because there was
no standard when their
development started and off the
shelf systems were too
expensive. One system Arcnet
was preferred by many because
of its high degree of integration;
just two i.cs and a hybrid that
includes medium access control
(m.a.c.) firmware. However the
report rejects all existing l.a.ns
because of the high licence fees
associated with proprietary
designs; the components may
not be multi-sourced; may not
be readily applied to different
microprocessor bus systems;
the proprietary interest may
preclude the adoption of a
system as a standard and the
originator may not be prepared
to publish sufficient detail to
enable the l.a.n. to be specified
as a standard.

The hardware recommend-
ations derived from a study of
existing systems and the needs
of users are: compatible speed
options of 250, 500, 1000, and
2000Kb/s; operation over a
distance of 1km. To be
connected through low-cost
75Q coaxial cable. Connectors
should be BNC (or DIN for the
slowest speed); interconnection
should be bus based though this
could be arranged in a star; no

repeaters or active elements in
the cable which is to be isolated
through transformers. RS422
signal level. The signal can be
modulated using m.f.m. or
Manchester to take advantage
of new l.s.i. devices such as the
AMD 7960. Various options are
presented for the implement-
ation of the interface hardware.

The cheapest, at £10-worth
of semiconductors consists| of
an h.d.l.c. device within the
clock, modem and driver
receiver circuits. This puts the
l.a.n. with the budget of the
low-cost microcomputers but
the software responses of such
devices may limit the line speed
to 250Kb/s. For a silicon price
of about £25, it would be
possible to offload the l.a.n.
support onto a co-processor and
the l.a.n. could operate at up to
1Mb/s. For £10 more, a direct
memory access chip could be
added and the performance
could be extended to 2Mb/s. At
the conclusion of phase 1
manufacturers would have plug-
compatible hardware. The
report recommends the
adoption of these hardware
standards or find an existing
system, such as V-Net or
Strathnet, neither of which are
adequately documented, which
are potentially available for
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unrestricted use.

Phase two is the adoption of
an intenm software standard so
that a useful product can be
achieved as soon as possible.
The report suggests that the
Digital Research DR-Net which
will communicate with
concurrent DOS is suitable
because of its wide use, this
incorporates a m.a.c. layer,
though for the low-cost micros
the m.a.c. layer could be
implemented through their own
schemes. It is hoped that at the
conclusion of this phase
different manufacturers’
equipment will operate together
as a multi-user computer.

Phase three recommends that
DR-Net be replaced by OSI
protocol to enable different
operating systems to be used.
Dr Shelton admits that the
remaining three phases are
more tentative and should be
taken as suggestions. They are:

4 — To extend the system to
a number of other operating
systems to ensure its widest
use, while also providing the
widest scope for software
developments to adhere to the
standards. 5 — To organize,
within this compatible
environment, a gateway for
connecting this standard of
l.a.n. to other standards that
may exist, and a gateway to the
package switched network. 6
— To cover the longer term of
ensuring that application
software is developed which can
work under this 1.a.n. standard.
The BMMG has accepted the
report wholeheartedly and at
least ten manufacturers have
agreed to implement its
recommendations. It is thought
that with such a kernel many
other manufacturers will join
the bandwaggon to make it a de
facto British standard and
ultimately a world standard.

A telephone designed for use in the third world.

It is solar powered and communicates by radio, with
battery back-up. The equipment can also act as a relay to
act as a local link so that remote villages can communicate
with each other. Designed by Plessey Radio Systems.
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Cable news

Geoffrey Pattie, the IT Minister
was full of praise for Swindon
Cable at a recent visit.

Swindon Cable is the first cable
operator to offer new services
on a wideband system and they
have just scored another first
with the introduction of a
French tv channel, TVS, to
their choice of programmes.

“There have of course been
setbacks but this system has
demonstrated that they can be
overcome. | believe that the
cable industry can make a very
positive contribution to the
prosperity of the country. Cable
means investment in new
technology and new jobs. It will
give this country an advanced
broadband infrastructure
offering not only entertainment
bus also new interactive
services for bisinesses and
domestic customers.

“We have always taken the
view that cable is an industry
which should be privately
financed but that the
Government still has an active

role to play in the future of the
industry. We have created the
right legal framework and the
Cable Authority has announced
the first five areas for which it
is seeking new applications.”
Swindon Cable is a wholly
owned subsidiary of Thorn EMI
and was one of the eleven initial
pilot projects. The five new
areas under consideration are
Bolton, Cheltenham and
Gloucester, West Surrey, and
Wandsworth and Tower
Hamlets, both in London.
@ BT has announced that it has
clinched a deal that will allow
the direct reception of the
American cable tv channel,
Cable News Network. The
channel will be available to
British broadcasting companies
from September. Cable news
network will be beamed from
the headquarters of Turner
Broadcasting Systems, in
Atlanta to an Intelsat V satellite
which is also used to disttribute
cable tv channels to networks
within the UK. British Telecom
International also hope to be
able to distribute the network to
other European countries.

Electronic co-pilot

for cars

An electronic system is being
developed to provide cars with
automatic route planning it
knows the position of the car
and can specify it at any
moment, and can also provide a
number of details about the
environment or the destination
of the journey. The Carin (car
information and navigation)
project is the brainchild of the
Geldrop Project Centre of
Philips Research Laboratories.
It is planned that the system is
coupled to dashboard functions
and a speech synthesiser to
inform the driver of any
problems, such as low petrol or
oil, battery faults or high engine
temperature. The system could
also be linked to traffic
warnings received over the car
radio and thus avoid areas of
heavy congestion, or road
works.

At the heart of the
computerized system is a
modified compact disc player
which could not only play
compact discs but also read
road information stored on

discs, for example a complete
road map of the country, street
maps of a town etc. A compact
disc is a read-only memory with
a capacity of about 5Gbit. The
CD system was modified to
extend its error correction so
that the chance of an error on
an undamaged disc was better
then 1 in 10, If the capacity is
increased to the equivalent of a
playing time of 66 minutes,
then the capacity of the disc
excluding any redundant
information required by the
error correcting algorithm, is
600Mbytes. As an example of
the capacity a 1: 15000 coloured
map of the area around
Eindhoven and Geldorp in
Holland (where the research is
being carried out) would require
a memory of about 375Mbits,
or 8% of the capacity of the
disc. However by a system of
identifying and coding
intersections in a road by node
points and angles, adding the
road name information, a road
map of the same area would
only require 1.5Mbits, or 0.03%



ELECTRONIC KITS . . .

for beginners and experienced kit builders

Velleman electronic kits have gained respect for their high quality and the varied range which covers many
applications in the vast field of electronics. All kits are designed and developed using the latest technology,
giving them appeal, not only to the hobbyist and enthusiast but also to the experienced engineer.

... and remember, we have a ‘rescue service’ for instances where enthusiasm exceeds ability !

KITNo. DESCRIPTION PRICE £ (INCL. VAT)
K607 2W LF AMPLIFIER 6.20
K610 VU-LED MONO 10.40
K611 7W LF-AMPLIFIER 5.40
K612 DIMMER (SUPPRESSED VERSION) 6.00
K613 DIMMER DEPARASITE 9.60
K1682  MICRO PROCESSOR UNIVERSAL TIMER ~ 47.50
B1682H WOODEN HOUSING FOR UP TIMER 26.10
K1771  FM QSCILLATOR 6.20
K1798  STEREQ VU-LED 18.95
K1803  PRE-AMPLIFIER UNIVERSAL MONO 3.95
K1804 60 WATT LF AMPLIFIER 18.00
K1823 1A POWER SUPPLY WITH LM317 6.95
K1861  POWER SUPPLY FOR 60 WATT STEREQ ~ 18.65
K1874  RUNNING LIGHT (4 CHANNEL) 17.95
K2032  LOW COST DIGITAL PANELMETER 17.95
K2543  ELECTRONIC TRANSISTOR IGNITION 9.95
K2545  UNIVERSAL CRYSTAL 50HZ TIMEBASE ~ 14.15
K2547  4-CHANNEL INFRA-RED TRANSMITTER  19.90
K2548  4-CHANNEL INFRA-RED RECEIVER 26.55
K2549  INFRA-RED DETECTOR TRANSMITTER {ALARM)
13.55
K2550  INFRA-RED DETECTOR RECEIVER (ALARM)
15.50
K2551  CENTRAL ALARM UNIT 19.15
K2653  STEREO DECODER WITH 19KC FILTER 12.30
K2554  FM TUNER 22.95
K2557  DIGITAL PRECISION THERMOMETER 28.50
K2565  TAPE/SLIDE SYNCHRONIZER 9.20
K2567 20 CM DISPLAY ANODE 21.15
K2568 20 CM DISPLAY CATHODE 24.15
K2569  3-TONE CHIME 8.50
K2570  POWER SUPPLY 5-14V DC 1A 6.95
K2572  STEREQ PRE-AMPLI 6.90
K25673  STEREO RIAA PRE-AMPLI 7.80
K2574  UP DOWN COUNTER (4 DIGITS) 49.50
K2575  UP DOORBELL 15.65
K2576 40 WATT AMPLIFIER 12.95
K2577  UNIVERSAL AC MOTOR CONTROL 11.15
K25679  UNIVERSAL START/STOP TIMER 8.25
K2580  POWER SWITCH/DIMMER 10.30
K2581  DC CONTROLLED STEREQ TONE CONTROL 15.90
K2582  STEREQ AUDIO INPUT SELECTOR 12.50
K2584  DIGITAL PRECISION TIMER 61.00
K2585  CODE-LOCK (40 x 6 DIGITS NUMBERS)  52.00
K2687  240W AUDIO POWER AMP (POWER SUPPLY
INCL) 168.00
K2588 3 CHANNEL SOUND TO LIGHT WITH
PREAMPLIFIER 22.50
K2690  LIGHT COMPUTER 28.50
K2691  PROGRAMMABLE CONTROLLER MODULE 59.50
K2592 20 WATT LF AMPLIFIER KIT 10.15
K2594  ZERQ CROSS PROGRAMMABLE TIMER ~ 11.50
K2595  PRECISION TIMER MODULE K2595 49.00
K2598  CAR BOOSTER 15-30 WATT 14.95
K2699  SCREEN WIPER ROBOT 9.05
K2600  2A DIMMER 6.25
K2601  STROBOSCOPE 11.10
K2602 4 CHANNEL RUNNING LIGHT WITH
MODULATOR 24.40

SEND FOR NEW FULL COLOUR SHEET DETAILING

COMPLETE RANGE available free from:

THE VELLEMAN KIT RANGE

K2604
K2606
K2607
K2620
K2622
K2623
K2625

KIT No.

KOJAK SIRENE 7.50
LED AUDIO POWER METER 12.70
THERMOMETER ADAPTOR 9.50
GIANT VU METER 27.90
AM/FM ACRIAL AMPLIFIER 7.85
LABO POWER SUPPLY 0-24V/3A 29.10
DIGITAL RPM METER 23.45

DESCRIPTION PRICE £ (INCL. VAT)

VELLEMAN INTERFACE SYSTEM — KITS

K2615
K2616
K2628
K2609
K2610
K2611
K2614
K2618
K2629
K2630
K2633

K2634
K2635

INTERFACE MOTHERBOARD SPRECTRUM 26.40
INTERFACE MOTHERBOARD ZX81 27.15
INTERFACE MOTHERBOARD COM-64 39.25
OC OUTPUT BOARD INTERFACE FOR HOME-
COMPUTER 18.65
A/D CONVERTER INTERFACE FOR HOME-
COMPUTER 26.95
OPTO INPUT BOARD INTERFACE FOR HOME—
COMPUTER 19.90
ZX81-SPECTRUM CENTRONICS INTERFACE
29.95

D/A CONVERTER INTERFACE FOR HOME-

COMPUTER 24.80
REAL TIME CLOCK INTERFACE FOR HOME-
COMPUTER 31.30
SUPPORT CASSETTE FOR INTERFACE SYSTEM
SPECTRUM 4.70
RELAY CARD 11.55
QUAD TRIAC SWITCH CARD 12.35

8 TO 1 ANALOG MULTIPLEXER INTERFACE 20.95

VELLEMAN INTERFACE SYSTEM — BUILT AND TESTED

M2615
MM2616
M2628
M2609
M2610
M2611
M2614
M2618
M2629S
M2629U
M2633

M2634
M2635

INTERFACE MOTHERBOARD SPECTRUM —

MOUNTED 48.30

INTERFACE MOTHERBOARD ZX81 — MOUNTED
48.90
INTERFACE MOTHERBOARD COM-64 —
MOUNTED 60.65
OC OUTPUT BOARD INTER. FOR HOME-COMP.
— MOUNTED 22.65
A/D CONVERTER INTERF. FOR HOME-COMP.
— MOUNTED 31.70
OPTO INPUT BOARD INTERF. FOR HOME-COMP.
-~ MOUNTED 30.40
ZX81-SPECTRUM CENTRONICS INTERFACE —
MOUNTED 34.55
D/A CONVERTER INTERF. FOR HOME-COMP.
— MOUNTED 27.90
REAL TIME CLOCK INTERF. (SPECTRUM) —
MOUNTED 44.30
REAL TIME CLOCK INTERF. (UNIVERSAL) —
MOUNTED 44.30
RELAY CARD — MOUNTED 16.85

QUAD TRIAC SWITCH CARD — MOUNTED 17.55
8 TO 1 ANALOG MULTIPLEXER INTERF. —

MOUNTED 28.90

VELLEMAN UK...

P.0O. Box 30, St. Leonards-on-Sea,
East Sussex TN37 7NL,, England.
Telephone: (0424) 753246

CIRCLE 78 FOR FURTHER DETAILS.

LISTS OF STOCKISTS

AVON:
BERKS:

BLACKPOOL:

DEVON:

CHESHIRE:

ESSEX:

HERTS:

LANCS:

LIVERPOOL.:

LONDON:

MANCHESTER:

NORTHANTS:

WILTS:

SCOTLAND:

IRELAND:

MIDDLESEX:

YORKSHIRE:

L.F. Hanney 77 Lower Bristol
Road, Bath. Tel: 0225 24811
Lovering Bros. 76 King's Road,
Reading. Tel: 0734 55449
Eteson Electronics 158 Lower
Green, Poulton-le-Fyide. Tel:
0253 885107

S & R Brewster 86-88 Union
Street, Plymouth. Tel: 0752
665011

Douglas Components 90
Wellington Street, Stockport. Tel:
061 480 8971

R. Jones Electronics 267 Rectory
Road, Grays. Tel: 0375 33158
Hemmings Electronics 16 Brand
Street, Hitchin. Tel: 0462 33031
Kennedy Electronics 3 Sudell
Close, Blackburn. Tel: 0254 56917
Kennedy Electronics 43 Cannon
Street, Preston.

Progressive Radio 93 Dale
Street, Liverpool. Tel: 051 236
0982

Bradiey Marshall 325 Edgware
Road, London W2. Tel: 01 723
4242

Bonex Limited 102 Churchfield
Road, Acton W3. Tel: 01 992 7748
Servio Radio 156/158 Merton
Road, Wimbledon SW9. Tel: 01
622 2757

Spectron Electronics 7 Oidfield
Road, Salford. Tel: 061 834 4583
M.W. Associates 10 Crown
Street, Kettering NN16 8QE. Tel:
0536 520359

Camlab Electronics 27 Faringdon
Road, Swindon. Tel: 0793 34917
Marshall's Electronics 86 West
Regent Street, Glasgow G2. Tel:
0413324133

Baxol Tele Exports Ballinaclash,
Post Rathdrum, Co. Wickiow. Tel:
0404 6278

Frank Mozer 5 Angel Corner
Parade, Edmonton N18. Tel: 01
807 2784

TK Electronics 11-13 Boston
Road, W7. Tel: 01 567 8910

LB Electronics 11 Hercies Road,
Hillingdon. Tel: 0895 55399
Harrogate Electronic Services 24
Regent Parade, Harrogate. Tel:
0423 64353

I I N S S .
Please send me your details of Velleman electronic kits:

--------- B L LI L T r T T T T T T T o

l Address ......... T . T T T T T I

L-m---------J



NEWS COMMENTARY

of the disc capacity.

The system also needs to
know where the car is. The first
solution is the inclusion of an
electronic compass linked to the
odometer that will use the
car's computer to correct any
errors caused by magnetic
disturbance such as other
vehicles and the massive
ironwork in reinforced concrete.
Error correction can be carried
out by constant reference to the
map held in memory. A longer-
term solution is the possibility
of satellite navigation using the
Navstar global positioning
system. The 18 American
satellites will provide signals
that enable a ground receiver to
locate itself to within 10m,
Including height, and provide
the time, accurate to that of an
atomic clock.

The system requires a video
screen, but from the safety
point of view it is deemed to be
important that the screen can
only be consulted when the car
is standing still. A typical
journey could have the driver
insert the disc for the local
area, indicate the cars present
position and the destination.
The computer will store the
information and the disc player
can then be used for playing
music. The system will guide
the driver through the speech
module. In future the necessary
keyboard may be replaced by a
touch screen.

Philips emphasize that the
system is not a dream of the
future but that ail the
technology already exists and a
practical system will be
available quite soon.

The elements, CD player, dashboard data, electronic compass
and computer, that go together to make the Carin route
information system, under development by Philips.

Fears about tape levy

BREMA, the Radio and
Electronic Manufacturers
Association, has deplored the
Government’s support for some
sort of levy on blank video and
audio tapes as expressed in the
Green Paper (Cmnd 9445). The
Green Paper accepts that the
proposals will involve some
element of rough justice but it
is unable to think of any
realistic alternative.

The Association is
particularly worried because the
levy implies that at some future
date it could be extended to
recording equipment and to any
future recording medium that
may be developed. Any such
levy would be disccriminatory

as it could not apply to the
millions of pieces of recording
equipment already in use. The
Association is further
apprehensive that once the idea
of a levy is accepted, then
future Governments could
increase the levy over the
years, just like any other tax.
The one redeeming feature they
see in the paper is that it admits
that the levy could not be used
to compensate for lost revenue
by copyright holders.

Finally the Association voiced
its fears that once having paid a
levy, users could feel licensed
to copy freely and that this
could lead to more piracy,
rather than less.

In brief

©® The UK f.m. Group
(western) of the RSGB has put
its thirteenth amateur radio
repeater station on the air. In
contrast to the other repeaters,
this one is a data and r.t.t.y.
unit. It operates on the
432MHz band on Channel RB12
from Winter Hill, near Bolton,
Lancs. Slant aerial polarization
1s used. Operation is on 50baud
Murray code but ASCII
operation at 1200baud is to be
implemented. With RSGB
approval, the Group hope to
attach a ‘mailbox’ service to
allow radio amateurs to leave
messages tor each other;
similar to the telephone bulletin
boards.

® BT is to make and sell a 16-
bit microcomputer. An
agreement has been signed with
Bleasdale Computers toe produce
the Bleasedale 68000 Unix
computer. The computers are
to be assembled at BT’s own
plant in Birmingham. Intended
chiefly for BT’s own use, the
computer is also to be marketed
outside the company. Unix is an
‘open’ operating system
developed at Bell Labs, and
offers multi-user, multi-tasking
facilities.

o STC Components are now
making development quantities
of a range of GaAs i.cs.
Employing one-micron

ELECTRONICS & WIRELESS WORLD MAY 1985

geometry gates, and using ion
implantation techniques, the
range will include standard
products as well as custom and
semi-custom designs. Full
production of Gbit/s logic
circuits is to start later in the
year. Typical of the range is
variable modules prescaler and
a 4bit synchronous counter,
both of which can operate at
900MHz.

® BBC External Services is to
install a massive computer
which will act as a news source
of reports picked up by the
monitoring service at
Caversham. It needs to have a

storage capacity of about 28bn
characters to hold the

- teleprinter material emanating

from international new agencies
and monitoring units abroad. It
will have 174 v.d.u. input
stations and be connected to
100 printers. Monitors will be
able to key their transcripts
straight into the computer.
Journalist who prepare the
External Service's news file and
daily summary will be able to
draw directly on this
information and feed their own
stories into the system. Bids for
contracts to install the
computer have been invited
from 40 computer companies.

Anti-piracy law

The Government has expressed
its support for William Powell’s
Private Member’s Bill to extend
the copyright laws to include
computer programs. John
Butcher, Secretary for Industry,
said: “The Government is
anxious that this important
measure should become law as
soon as possible to help the UK

software industry combat the
growing threat of software
piracy.” It is hoped that
penalties imposed by the act
will deter software pirates as
successfully as the reduction of
the level of video piracy since
similar Bills were passed in
1982 and 83.

Transputer on the way

Inmos are now producing their
super microprocessor, the
Transputer in test quantities
and hope to have evaluation
samples available for customers
by the middle of the year.
Volume production of the fas.
64K static ram and of the 256K
dynamic ram is also expected
during the year. Static rams

manufactured in Colorado
Springs, California and dynamic
rams from Newport, Gwent are
now being produced in millions
and the company, after many
years of Government
investment is now making a
profit. It was sold to Thom-
EMI last September.




pantechnic

m design manufacture and supply

POWER AMPLIFIERS
HIGH POWER ASSEMBLIES
CONTROL CIRCUITRY
: Tina 6502 - B for application in
g:"_” : | A new advanced microprocessor INDUSTRY
zsx B control system that features:- PUBLIC ADDRESS
2 @® Colour graphics HI-FI
: ® Enhanced memory facilities
@ Advanced user-friendly software B available
oy ® On-board features include:- 2
o Power supplies S OFF THE SHELF
B RS232 interface S CUSTOMISED
o IEEE interface it C A D DESIGNED
BAs CENTRONICS interface i
o EPROM Programmer pn
S Switched faults aa tel. 01.361.8715 132 High Road
] & telex 266 873  New Southgate
PANTEC G LONDON N11 1PG.

CIRCLE 85 FOR FURTHER DETAILS.

SATELLITE TV RECEIVING EQUIPMENT

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

Complete systems installed
anywhere in the worid. A full
report on reception
feasibilities at any location is
available — price £25.00.
Please state Longitude and
Latitude.

R e

Marc Z80
Based on a powerful Z80 CPU this new

single board microcomputer teaching
system features:-

@® 56K RAM/EPROM facilities P e
B |
8] Qiseandsichediais HARRISON ELECTRONICS
® CP/M loading facility 22 MILTON ROAD, WESTCLIFF-ON-SEA, ESSEX S0 7JX Tel: (0702) 332338
@ On-board software includes:- '
Monitor,Machine code display and
Modify,Z80 ASSEMBLER/ T 1 d I
DISASSEMBLERLight-pen routines, OrOI a
program de-bugging routines TranSformerS
as manufacturers we are able to
To find out more about these and other offer a range of guality Toroidal
5 X Transformers at highly competitive
itemsin the complete LJrange send forour prices and fast delivery.
new 1985 catalogue Mail Order Price List '
15VA 6.92 30VA 7.18. 50VA 8.86. 80VA 9.92. 120VA 10.50. 160VA 12.10. 225VA 13.69.
L J Electron ics Ltd 300VA 14.77. S00VA 19.20. 625VA 22.09. 750VA 26.17. 1KVA 38.82. 1.2KVA 44.06
price includes p+p & vat.

Available from stock in the following voltages:—6-0-6,9-0-9,12-0-12,15-0-15.
4 ) 18-0-18,22-0-22. 25-0-25, 30-0-30,35-0-35,40-0-40,45-0-45,50-0-
Francis Way,Bowthorpe Industrial 50,110,220,240(max. 10 amp). Primary 240 volt.

Estate.Norwich NR5 9JA. Quantity Prices and delivery on request

(we also manufacture conventional E1 type transformers)

| : (0603) 748001. -
Te ep‘hone ( ) AIR - Airlink Transformers.
Telex: 975504. - Unit 6, The Maltings, Station Road,
“LINK Sawbridgeworth, Herts, Tel- 0279724425,
CIRCLE 82 FOR FURTHER DETAILS. CIRCLE 89 FOR FURTHER DETAILS,
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TURN YOUR BBC MICRO INTO
A PROFESSIONAL MICROPROCESSOR
DEVELOPMENT SYSTEM

THE OPERATING SYSTEM
@ FLEX—The Professional Operating System

@ Versatile, Flexible & Powerful, the ideal operating system
for industrial control

previously only offered by larger, more expensive systems

THE HARDWARE
@® 6809 Advanced 16 Bit Processor

@ Choiceof Industrial Interfaces for Target Applications:
— High Resolution Colour Graphics
— Industrial input/output boards
— IEEE communications
—and many more

THE TOOLS
@ PL9—Afast, efficient control language

@ CMSFORTH Interpreter & Compiler
@® Cross Assemblers for most8 bit & 16 bitmicro's
@® 'C’,BCPL,PASCAL

THE SUPPORT
@ Toprateafter sales technical support

@ Systems/Hardware Design

Provides the power, sophistication and ease of development,

3 A
J ‘ 44a Hobson Street Ca_mbridge
' \ Cambridge CB1 INL Microprocessor
< (0223) 324141 Systems Limited

CIRCLE 7 FOR FURTHER DETAILS.

If you have not heard of (R. Withers Communications) we are main dis-
tributors or agents for the following, Yaesu, lcom, 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) far 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 inctuded

* 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 fastest 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 yaur enquiry

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

* The largest selection of radio allied services offered under ane 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. Ple:ase telephone during working hours.
O TELEX 334303 TXAGWM-G

AUDIO DISTRIBUTION CONSOLE
MODEL RTM4-100

The tollowing distribution facilities are provided.

1. Single channel radio distribution from integrat variable AM/FM tuner

2. Single channel cassette tape distribution from integral cassette player

3. Four channel mixed speech distribution from any standard 200 chm impedance microphones

Note that the output of all facilities can be mixed if required and that bass and treble control is provided on the
mixed output,

RECORD FACILITY

The integral cassette tape recorder can be used to record the mixed output of the four microphone channels
and the radio distribution channel

CONSOLE

DIMENSIONS: 465mm High x 435mm wide x 330mm deep approximately
POWER SUPPLY 200/250 Voits A.C. 50 Hz.

AMPLIFIER: 100 Watts RMS

100 Volt line output

PRICE £556 inc VAT and Defivery {Maintand only}

Ultrasonic Burglar Alarm

Portable — wooden finish with internal alarm — easily installed — mains/
battery option. Provision for window contacts — pressure mat. External
horn and bell unit. Sample units £39.00 + £2.00 pp (£47.13 inc. VAT each),
5 units £35.00 + £2.00 pp £42.55 inc. VAT each, 10 units £33.00 + £2.00
pp £40.25 inc. VAT each.

External Horn

Sample unit £7.50 + £2.00 pp £10.93 inc. VAT each, 5 units £6.75+ £1.50
pp £9.49 inc VAT each, 10 units £6.37 + £1.50 pp £9.05 inc. VAT each.

Burgess E61

Sub-miniature microswitch with common NO-NC contacts. Rated at 5 amps
on 125-250V AC. Internal heavy duty contact gold piated for long life. £15.
For 100 + VAT, £67.50 for 500 + VAT, £125 for 1,000 + VAT. £550 for
5,000 + VAT. Sample 10 sent for £2.00 + 50p pp (£2.88 inc VAT).

TERMS C.W.O. export enquiries welcome. We find it impossible to advertise all we stock. Please
telephone, write or telex for further enquiries. Personal callers atways welcome.

SPRINGFIELD HOUSE,
TYSSEN STREET,
LONDON E.8. 2ND
TEL NO. 01-248 5217
TLX: 8953906 EECO G

ELECTRONIC EQUIPMENT CO.

|
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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/ps
Distortion less than 0.01%

Type Output Load Price Type Output Load Price
Power  Impedance Power  impedance
Watts(ms)  Q Watts (ms) Q

HY30....15......... 4-8 .

......... HY248 ..
HY364 ..

HY368 ..

HY6 £0.95 B66 for HY66-78 £1.45.

MOSFET MODULES

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

Type Output  Load Price Type Output  Load Price
Power Impedance Power  Impedance
Watts(ms) Q (ms) Q
M0S128.60......... 4-8....... £30.45 MOS364.180........ 4 irin it £45.95
MOS248.120........ 4-8....... £39.95
PREAMPLIFIER MODULES
All modules are supplied with in line connectors but require potentiometers, POWER SUPPLY UNITS
switches etc. if used with our power amps they are powered from the ’
appropriate Pov!er St_JppIy. . N Type For Use With Price  Type For Use With Price
Type Application Functions Price PSU212 ... PSUS42...1HY248. . . ... £17.95
HY6 ..... Mono Pre Amp......... ... Full HiFifacilities. ... ....£7.95 PSUA2 ... PSUB52....1 MOS248. ..
HY66. ... Stereo Pre-Amp FullHiFifacilites ................. £14.95 PSU422... PSU712....2HY244. ..
HY73.... Guitar Pre-Amp ... Two Guitars plus Microphone . £15.95 2“4?22 PSU722....2HY248 .
HY78.... Stereo Pre-Amp.............. As HYB6 less tone controls...... £14.45 PSH?,ZZ" Egﬂgg 1 ma&’ =
MOUNTING BOARDS: For ease of construction we recommend the B6 for PSUS32 PSU752....2M0S248, 1 MOS368 .. .. £24.45

Canterbury, Kent. CT2 7EP

Tel:(0227)454778 Telex: 965780

]

EN

FOR FREE DATA PACK PLEASE WRITE TO OUR SALES DEPT.

Post to: ILP Electronics Ltd., Dept. 6 ;
Graham Bell House, Roper Close,

CIRCLE 68 FOR FURTHER DETAILS.

BAKER LOUDSPEAKERS
MODEL INCHES OHMS ~ WATTS

Post £2 each
TYPE PRICE

Disco/Group 10 8-16 50 IPA £18
Midrange 10 8 100 MID £25
Major 12 4-8-16 30 HI-FE 216
Superb 12 8-16 30 HI-Fi £26
Wooler 12 8 80 Hi-Fl - £25
Auditorium 15 816 60 Bass  £37
Disco/Group 12 4-8-16 45 PA £16
Disco/Group 12 4-8-16 75 PA £20
Disca/Group 12 8-16 100 PA £26
Disco/Group 15 8-16 100 PA £35

PA.150 Watt MICROPHONE VOCAL
and GROUP AMPLIFIER £129

4 channe! mixing, 8 inputs, dual imped-
ance, 50K-600 ohm, volume, treble,
bass. Presence controls on each chan-
nel. Master volume control, echo, send
return socket. Slave sockets. Post £3.
150 Watt MIXER AMPLIFIER 4 Inputs
£99

Discotheque, Vocal, Public Address.
Speaker outlets for 4, 8 or 16 ohms. Four
inputs, 20 mv, 50K ohm. Individual
volume controls “Four channel” mixing
control. 240V A.C. Post £2.

100 Volt Line Model, 150 watt £114.
MONO SLAVE. 150 watt £80.

Baker Stereo Slave 150 + 150 watt per
channel (300 watt Mono) Heavy Duty
Model £125. Post £4.

BAKER MOBILE PA AMPLIFIER. All

transistor, 60 watt RMS, 12v DC & 240v
AC, 4inputs 50k Aux + 2 mics + 1 phono

loudspeaker. Output 4-8-15
ohms + 100 volt line. £89 Post £2
PA systems — amplifier, mike + two

speakers

Mobile 60w, 240v AC +battery 12v£199
carr.£20

MkIl 150w, 240v AC, complete £249
carr.£20

150 WATT DISCO twin deck system
£360 carr.£30

120 WATT DISCO + twin speakers £300
carr.£30

Console only, £145, 120 watt, £199,
carr.£10

PA CABINET SPEAKERS. 4 or 8 or 16
ohm 75 watt 20X15X9in. £54. 90 watt
32X15X11in. £73. 150 watt £82. Carr.
£10 Black vinyl covered with handles.

RCS SOUND LIGHT. Ready Built Deluxe
4 Channel 4,000 watt with chaser —
speed + programme controls £69. Post
£2. New Model MKl with special 16 pro-
grammes: 4 channel 4,000 watt £89.
Post £2.

DELUXE STEREO DISCO MIXER/
EQUALISER as above but L.E.D. V.U
displays 5 band graphic equaliser, left/
right fader, switchable inputs for phono/
line, mike/line. Recording Output £124.

PROJECT CASES Black vinyl top and
sides

6X4X1m £3.60 8X5X2int4. 11X6X5
£9. 9X5X2in £4.80 11X6X3 £5.50
13X8X4 £11.

ALUMINIUM BOXES. 4Xx4X1 £1.20;
4X2X2 £1.20; 3X2X1 £1.20; 6X4X2
£1.90; 7X5X2 £2.90; 8X6X3 £3;
10X7X3 £3.60; 12X5X3 £3.60;
12X8X3 £4.30; 9X4X4 £3; 6X4X3
£2.20; 4X4X2 £1.60.

“STOP PRESS”
1000w mono, 500w stereo quality
amplifiers.
S$500D, reconditioned, guaranteed
£275,p.p. €5

RADIO COMPONENT
SPECIALISTS

337 WHITEHORSE ROAD
CROYDON, SURREY, U.K.

ACCESS TEL 01-684 1665

Same Day Despatch. Closed Wed.
Lists 34p

H+H

VISA |

DON'T GO DOWN WITH
YOUR SCOPE! It never
was designed to float

volts/div

Wangh
B | _50 my

a e

isolation ampilifier

Power

ac dc

100mv/div

Q

b d) e
2
B o 2

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
Instruments, Otter House, Weston Underwood,
Olney, Bucks MK46 5JS (0234) 712445.

CIRCLE 77 FOR FURTHER DETAILS.
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SSB LINEARITY

At least one idea that could
reduce some of the spurious
emissions that tend to be
increased by broadband
systems is the work that has
been going on for several years
at Bath University on the
application of cartesian (polar)
feedback. V. Petrovic described
a 100-watt p.e.p. transmitter
with cartesian-loop phasing-
type s.s.b. generation having
third-order intermodulation
products some 67dB below the
tones of a two-tone test, with
image sidebands suppressed by
68dB.

A coordinated presentation
of five papers from the US
Naval Research Laboratory
described a new wide-band h.f.
system with frequency-hopping
capability being developed for
the US Navy and resulting in
studies similar to those that led
some 15 years ago to the
development of the ICS-3
system for the Royal Navy. The
Americans, however, plan to
use v.mos field effect devices
for power amplification, with
negative feedback and
feedforward linearizing
techniques. In all complex
shipborne installations the
major problem is the proximity
of several transmmitters and
receivers. NRL are developing
fast-tuned narrow-band filters
for both antenna couplers and
for preselection filters for
receiver protection, together
with the use of adaptive
interference cancellation by
phasing techniques. They are
also developing new broadband
h.f. antennas for ship
installations.

It was interesting to note that
some professional systems
designers are at last recognizing
that conventional receiver
a.g.c. systems designed for
analogue s.s.b. voice signals
tend to degrade performance on
morse and narrow-band data
transmission, due to the finite
attack time which means that
the instantaneous dynamic
range of a receiver is
significantly less than the
claimed 140dB or so available
when the a.g.c. range is added.
There is also the problem that
the a.g.c. bandwidth may be
considerably greater than that
of a narrowband transmission,
particularly where a receiver
depends on audio filtering for
r.t.t.y. or data reception. The
problem arose when “hang

a.g.c.” systems were
introduced and the ability to
switch out the a.g.c. circuits
dropped from most h.f.
communication receivers.

HF RESURGENT?

A three-day international
conference at Savoy Place “HF
communications systems and
techniques” underlined the
resurgence of interest in the
application of advanced
technology to h.f. Less happily
it emphasised that this interest,
although spilling over into
university and commercial
research projects, is primarily
centred on Defence
communications. For these the
trend is firmly towards fast
frequency hopping at rates
between several hundred and
several thousand per second yet
capable of providing secure
digital speech and data at rates
of about 2400bits/second. For
other users such technology,
unfortunately, offers the
prospect of ever increasing
spectrum pollution.

The current sunspot-
minimum is already leading,
particularly after dark in
Europe, to excessive
overcrowding of h.f. with some
users employing spectrum
analysers to seek out the few
relatively clear channels and
then to occupy these whether or
not registered with the
International Frequency
Registration Board. At the
conference a number of papers
were presented on built-in
systems of real-time channel-
evaluation which could
formalise this type of operation,

Of the 235 delegates from
almost 20 countries the vast
majority were connected with,
funded by or manufacturing for
Defence with few from
traditional h.f. user
organizations such as British
Telecom and Cable & Wireless.
In the often lively discussion
periods it was left to J. Clarke
of British Airways and radio
amateurs to question the effect
of the spread-spectrum
techniques on frequencies still
required for civilian
communications.

Frequency-hopping on h.f.
poses state-of-the-art
challenges to designers if the
problems of multipath, fast
switched antenna couplers and
digital synthesizers are to be
oversome.
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ENERGY-SAVING
ONU.H.F. TV

For the past decade the major
klystron and transmitter
manufacturers have been
striving to out-do each other in
reducing the appalling waste of
power in high-power u.h.f.
television transmitters. Pulsers,
variable couplers, depressed
coliectors, annular gridded
cathode techniques have all
been developed with the aim of
improving the conversion
efficiency of kylstron amplifiers
that conventionally require
constant power, set by the peak
sync pulses. Even when
referenced to peak sync,
conversion efficiency has often
been only of the order of 20-25
per cent. When defined in
relation to the vision waveform,
efficiency drops to just a few
per cent. About half a megawatt
of electricity is consumed for
the 110kW transmitters
commonly used in the USA and
some broadcasters have
complained that electric power
costs them more than off-peak
programming.

A promising development is
the Varian “klystrode” that
combines the efficiency of a
tetrode with gain and long-life
of a klystron and will be capable
of true Class B operation — but
there will first need to be a new
generation of transmitters for
this device.

Meanwhile klystron
manufacturers are continuing
their development of techniques
that enable u.h.f. klystrons to
match the efficiency of v.h.f.
tetrodes. Marconi, with their
new American associates
Comark, are claiming to have
achieved at WITE-TV, Channel
28, Columbus, Ohio a klystron
beam efficiency of no less than
77 per cent, with an Amperex
(Philips/Valvo) YK1265
klystron vision amplifier, a
Comark high energy CTM-20
pulser and the new Marconi
B7500 modulator unit.

DIGITAL
TRANSCEIVERS

The opening address at the h.f.
conference was given by Dr
Ulrich Rohde who for many
years was the representative of
Rohde & Schwarz in the USA
but is now a consultant to RCA
Government Communications
Division and part of a design

team seeking advanced
technological solutions for US
military communication. He
emphasised that “in order to
meet communication goals for
1984 and beyond, modern h.f.
equipment has to be adaptive,
frequency agile and capable of
supporting secure, digital voice
communication, operating on a
point-to-point, and a networked
basis as well”. His keynote
paper explored solutions aimed
at an all-digital h.f. transceiver
for which there is currently an
American defence requirement.
For voice encryption, the
Americans have chosen linear
predictive coding, a technique
not unlike that used in
children’s “speaking toys” and
capable of compressing 3kHz
analogue speech into an
encrypted 2.4Kb/s data stream.
He also surveyed work on direct
digital synthesizers, PIN-diode
switched antenna couplers and
digital processing in receivers
using linear equalization
techniques with a time-gated
feedback equalizer to minimise
multipath problems.

D.T. Anderson of Rockwell-
Collins described the new
hybrid analogue/digital receiver
type HF2050 (see
Communications Commentary,
October 1984) now being
delivered — as the first
production h.f. receiver to use
digital signal processing — to
Canada. In this the signal is
digitized at the 2nd i.f. of
3MHz. :

But as B.M. Sosin of Marconi
pointed out, digitization at
signal frequency, as required
for an all-digital receiver,
throughout the entire range of 2
to 30MHz and for a signal
dynamic range of 140dB would
require something like 23-bit
“words” at a sampling rate of
over 60MHz, resulting in bit
rates still well beyond device
capability.

TWTs FOR DBS

The still unproven reliability of
220-watt travelling wave tubes
and amplifiers for high-power
direct broadcasting from
satellite is one of the factors
that are contributing to the
uncertainty that still surrounds
the early implementation of
operational services. The
French are still hoping to have a
four-channel satellite in
operation next year, possibly
with two channels leased to the
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The Archer 780 éBC

The SDS ARCHER — The Z80 based single board
computer chosen by professionals and OEM
users.

* High quality double sided plated through PCB
* 4 Bytewide memory sockets — upto 64k

* Power-fail and watchdog timer circuits

* 2 Serial ports with full flow control

* 4 Parallel ports with handshaking

* Bus expansion connector

* CMOS battery back-up

* Counter-timer chip

* 4 MHz. Z80A

OPTIONS:

* SDS BASIC with ROMable autostarting user code
* The powerful 8k byte SDS DEBUG MONITOR

* On board 120 / 240 volt MAINS POWER SUPPLY
* Attractive INSTRUMENT CASE — see photo.

* 64k / 128k byte DYNAMIC RAM card  * NEW =
* 4 socket RAM — ROM EXPANSION card * NEW * _
* DISC INTERFACE card * NEW * -

Sherwood Datadystems [1d

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX.Tel. 02814-5067

CIRCLE 75 FOR FURTHER DETAILS.

[Vewrad|

NEWRAD INSTRUMENT CASES LTD
Unit 19, Industrial Estate, Gore Road
New Milton, Hants BH25 6SJ
Tel: New Milton 0425 621195

WE HAVE INCREASED THE RANGE
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OF OUR SUCCESSFUL NM40 ENCLOSURES TO BE CRYSTAL CLEAR
: - Tel. 029-34-5353 Telex 87116 Aero G
MOD approved CAA approved
CIRCLE 64 FOR FURTHER DETAILS. _
LOGICAL EE/EPROM PROGRAMMERS & ERASERS
PROMPRO 8 — £775 Choose from stand alone,
— intelligent RS232 units.
Powe c . .
Beautifuly made 19 inch Rack | MEIGHT DEPTH  PRICE commands, e
Mounting enclosures complete with 2U 150 £16.50 e .
heavy gauge chassis and top and 2U 250 18.60 T FROM £88.00
bottom covers. Front, Side and Rear 2u 300 18.50 ANZBI256k o
panels are aluminium and flat for easy 3u 150 18.00 . ol : 3 PROGRAMMERS
machining. These panels are located 3u 250 20.00 Eg‘y‘;}:éw“' e FROM
with heavy duty aluminiumextrusions. U 300 22.00 o L » £305.00
Front and Rear panels are satin 28 ;gg gggg  —— =g (ex VAT)
anodised. Covers are finished in : EPROMS
cream 4U 300 27.40 & MPU'
’ 6uU 150 25.00 s
6uU 250 29.00 & -
6uU 300 35.00 Uiste
PRICES ARE EXCLUSIVE OF VAT. P&P £3.00 bYTRON Rign Street. Kirmington, Tel. 0652 688626
S. Humberside, DN39 6YZ Telex 527339
CIRCLE 9 FOR FURTHER DETAILS. CIRCLE 63 FOR FURTHER DETAILS.
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commercial broadcasting
services of Luxembourg.
Telefunken also have a high-
power Ku-band (12GHz) TWT
in an advanced stage of
development but not yet tested
in orbit. A TWT amplifier
capable of 240W of c.w. output
with an efficiency of over 40 per
cent is being developed by
Hughes Aircraft with a target
life of seven years and with
focussing by temperature-
compensated samarium-cobalt
magnets. Meanwhile RCA
Laboratories are developing
solid-state Ku-band active
arrays using large numbers of
GaAs f.e.t. devices with
individual phase shifters which
could be used to change the
radiation pattern of a d.b.s.
satellite in orbit.

But several of the d.b.s.
systems registered with the
FCC are finding it increasingly
difficult tto attract investors and
few expect earlier
implementation of high-power
satellites. One American
consultant has suggested: “The
would-be d.b.s. operators
should be blaming themselves,
not Wall Street, for their
difficulties. Most have been
technology-orientated. The
easiest part of the d.b.s. puzzle
is to put a satellite up there and
to put a signal across the USA.
The toughest part is to market
the service nationally, and to
maintain your customers over a
period of time.”

WIDE C-MAC

In the UK, IBA engineers have
been privately demonstrating on
closed-circuit an experimental
system capable of providing
high-definition, wide-screen
pictures (up to 5:3 aspect ratio
and a subjective definition of
almost 1000 lines) when the
receiver contains digital
processing memory. The
system is fully compatible with
the standard C-MAC/packet
system but with extra time
allocated for wide screen
pictures from the sound/data
and frame flyback periods. The
system also allows the 4:3
aspect ratio picture to be
panned anywhere within the
wider 5:3 picture. The still-
experimental equipment is
currently being re-jigged into a
prototype demonstration unit
when it is hoped that public
demonstrations will be given.
No problems are expected in

putting enhanced C-MAC
through a single 27MHz
satellite channel.

Amatevur
Radio

EARS OR
MODEMS?

With the spread of personal
computers, a rapidly increasing
numher of amateurs are using
various forms of electronic
r.t.t.y., data transmission,
including “packet radio”,
automatic request for repetition
(ARQ) in the Amtor system,
and high speed automatic morse
etc.

In implementing any systems
involving automatic reception,
the greater vulnerability of such
systems, compared with the
human operator, to
interference, multipath and
fading becomes a major
problem. The mechanical
teleprinter, developed for line
communication, was never
intended to cope with adverse
channel conditions and led to
the use of space, frequency and
polarization diversity systems.
In the absence of diversity, it
has long been recognized that
two-tone and multitone systems
are capable of better
performance than f.s.k. but
advantage has seldom been
taken of this by amateurs on
h.f. Parallel multi-tone systems
such as Piccolo, with inherent
signal integration, can produce
clean copy at very low signal
strengths but demand more
complex modems, a very high
degree of frequency stability
and greater bandwidth than
either manual morse or narrow-
shift f.s.k. For all these
reasons, manual morse has
remained the optimum system
under adverse conditions not
only for amateurs but also in
the maritime services.

At the recent h.f. conference,
Peter Chapman of the Admiralty
Research Establishment
(formerly ASWE) described
laboratory and field trials of a
low-speed modem with inherent
frequency and time diversity
designed to provide reliable
communication under the most
adverse conditions. The
objective is a fall-back system
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capable of performing better
than morse and eventually to
eliminate the cost of morse-
operator training in the Royal
Navy.

Throughput of traffic is at the
slow rate of 10 bits/second (10
baud) although the signalling
rate is around 100 bits/second.
The modem transmits ten
discrete audio tones in a 3kHz
s.s.b. channel, one set of five
representing “mark” and the
second interleaved set for
“space”. The tones in each set
are sequentially transmitted for
10 milliseconds each, with 10
millisecond gaps so that each
symbol is transmitted five times
during a 100 millisecond period.
It thus differs radically from the
parallel multitones of Piccolo.

Propagation trials last
September between ARE
Portsdown and Wick in the
north of Scotland used 25-watts
p.e.p. and ran throughout 24-
hour periods on two frequencies
about 4.88MHz. The
frequencies were repeated
interchanged between morse
and the new modem.

While the results undoubtedly
suggest that the modem can
outperform morse, at least
some of the delegates, who
included a significant numer of
licensed amateurs, felt the
scales had been heavily
weighted against morse. For
example, it was recorded on
tape, then brought to the
laboratory for transcription by
the operators, giving them no
chance of adjusting selectivity,
notch filter, audio beat tone
etc., all of which could have
significantly improved the copy,
and allowed them to take full
advantage of the remarkable
characteristics of the human
ear.

A truly narrowband c.w.
receiver, preferably without
a.g.c. and bandwidth adjustable
down to under 100Hz and
controllable front-end gain etc.,
with an operator at the controls
and preferably the ability to
change transmission frequency
even by a modest amount would
have produced very different
results.

The low-cost, low-complexity
and reliability of a “kiss” morse
system under adverse and
emergency conditions should
encourage the Royal Navy and
other organizations to think
very carefully before finally
phasing out morse telegraphists
in favour of keyboard-only

operators.

But perhaps it is a sign of the
times to prefer the inanimate to
the animate. Electronic
“petsters” — stuffed, furry
creatures with built-in
microcomputers — are being
marketed in the USA “to
replace biological animals as
pets and companions” by Axlon
Inc. Simulated moods — from
contentment to anguish, from a
lazy response to bouncing
enthusiasm, are software
controlled by a 4-bit
microprocessor with 4K bytes
of memory. How soon before
they begin to automate the
owners?

FROM ALL
QUARTERS

The number of new amateur
radio licences issued in 1984 in
the USA dropped by over 10
per cent compared with 1983.
30 per cent fewer amateurs up-
graded their licences and about
a quarter of licencees are
currently not renewing,
according to Ham Radio. For
the first time in 10 years the
year finished with a net loss in
licence totals.

British Telecom
“Ambassador” telephones and
some of the other electronic
models are proving a source of
interference on the 144MHz
band, showing a tendency to
radiate wideband hash-like
signals. Among the increasing
number of domestic appliances
showing susceptibility to strong
local r.f. signals are domestic
burglar alarms and smoke
detectors.

The UK F.M. Group
(Westemn) recently brought into
operation its thirteenth
repeater, GB3MT, at the IBA
Winter Hill site (mounted on a
Granada Television OB link
platform) near Bolton,
Lancashire. This 432MHz band,
slant-polarized (45°), RB12
repeater is for r.t.t.y. and data
and the first of its type in the
North West. Initially only 50-
baud five-unit Murray code is
suitable but it is hoped to add
ASCII operation at 1200-baud
shortly, and approval is being
sought to add an “electronic
mailbox” for store and
collection operation.
Membership details of
UKFMG(W) from Mr A. Baker,
G4NYP, 26 Brooklands Drive,
Goostrey, Crewe, Cheshire.

Pat Hawker, G3VA.
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EDR editor for DEC — £350

* Keypad editor similar to KED and EDT
* Uses no host time or memory when editing
* Fast Response
'+ Edits PDP-11, LSI-11 and VAX files
Why burden your overworked DEC computer with
the task of editing files? You can now use the new
EDR front end processor from Andelos Systems to
do your editing — for a mere £350. The EDR unit sits
behind your VT100 (or compatible) terminal, initially
in transparent mode allowing direct communication
with the host. Whenn you activate the editor, thefileis
loaded into the EDR unit, and you can quickly and
easily edit, while the host is free to serve other users.
Being a dedicated unit, response is very fast. On exit
thefile is returned to the host, and saved to disk, while
the EDR processor returns to transparent mode. A
unlque feature allows you to return to edit mode,
using the file still held in local memory.
Andelos Systems (0635) 201150
Solina, Bucklebury Alley, Cold Ash, Newbury, Berkshire RG16 9NN

DEC, POP-11, LSI-11, KED, EDT, BT100 are trademarks of Digital Equipment
EDR, ENDELOS are trademarks of Andelos Systems

PINEAPPLE SOFTWARE

Programs for the BBC model ‘B’ with disc drive with
FREE updating service on all software

DIAGRAM

® A program which allows you to store very large diagrams - up to 39 mode 0
screens - and view or edit them by SCROLLING the computer screen around over any
part of the diagram

FEATURES

® Draw diagrams, schematics, plans etc
N any aspect ratio, eg. 10°3, 2*12
screens

® Access any part of the diagram rapidly
by entering an index name, eg. TR6, RS
etc., to display a specific section of the
diagram, and then scroll around to any
other part of the diagram using the
Cursor keys

® Up to 128 Icons may be predefined for
each diagram, eg. Transistors, resistors
etc., in full mode O definition, up to 32
pixels horizontally by 24 vertically

® Hard COopy printouts In varying print sizes up to 9 mode 0
z 5 screens on an A4 size sheet, compatible with most dot matrix

printers

including P & P
Suppied only on  ® Many other features including, selectadie dispiay colours,
dsc - 40T/80T  COmprehensive ine drawing faciities, TAB settings, etc

comparble ® DisC contans sample diagrams and two versions of the

All orders program, one of which will work from a 16k sideways RAM
sent by return

of post. ® Comprehensive instruction manual
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PINEAPPLE SOFTWARE, 39 Brownlea Gdns.
Seven Kings, liford, Essex IG3 9NL
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TRANSDUCER and RECORDER \

AMPLIFIERS and SYSTEMS

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
prices.

Fylde
Electronic
Laboratories

49/51 Fylde Road Preston

OSCILLOSCOPES NEW EQUIPMENT
GOULD 084000 DIGITAL STORAGE. Dual HAMEG OSCILLOSCOPE 605, Dual Trace 60MHZ
Trace . £650 Detay Sweep. Component Tester £515

GOULD 0533008, Dual Trace S0MHZ Delay | HAMEGOSCILLOSCOPE 203.5. Dual Trace 20MHZ
........................... £400 Component Tester . . £264

SWeep ... £400 | BLACK STAR FREGUENCY COUNTERS. P&P £4
PHILIPS PM3370 Dual Trace 150MHZ De(aé Meteor 100 — 100 M
£37

..... ..., 199
Sw Meteor 60 600MHZ R 7
COSSOR 'CDU150 Dual Trace 35MHZ Delay Meteomogo_muz . . £175
Sweep ... .. £200 BLACK STAR JUPITOR 500 FUNCTION
S.E. LABSSM111DualTrace18MHZACOrexternal GENERATOR  Sine/Square/Triangle 0.1HZ —
OCoperation . ... - £175 | S00KHZ. P&PE4. ... ... ST
Ex- MINSTRYCT436 DuaIBqamSMHZ .. £75

HUNG CHANG DMM 6010. 3; digit. Hand held 28

s GNAI. GENERATO ranges including 10 Amp AC/DC. Complete with
I Rs batteries & leads. P&P £4 - £33.50
HEWLETT PACKARD 620A 7 — 11GHZ | £350 MULITMETER type U4324. 33 ranges. Comp|ete
HEWLETTPACKARD618B3.8 — 7.6 GHZ £350 withbatteries andteads P&P£4 . £16

MARCONITF1060/2 450 — 1250MHZ. . ... £150
MARCONI  TF2008  AM/FM  t0KHZ — OSCILLOSCOPES PROBES. Switched X1;X10. P&P
SIOMHZ. .. ... ... .. £2. .. 2 - PP PP S

. £1,200

MARCONITF1066B/1. AM/FM 10 — 470MHZ. 2300

MARCONITF995A/2. AM/FM 1.5 —220 MHZ £200
MARCONITF144H/4 10KHZ — 72MHZ .. ... . £65 TANDON 5',” FLOPPY
DISC DRIVES ', HEIGHT

MULTIMETERS SingleSided Double Density £75

Double Sided Double Density. . . £100

PHILIPS BPMM 2517. Am%n Autorangingetc . £95 | Brand New. Complete with information p&p £5.

Compiete with Batteries, Leads (Un-used) P&P €5

AVO 8 MkS. Complete with Batteries. leads &

carryingcase. P&P€7. .. ... ... £90 STEPPER MOTOHS

AVOTESTSETNo 1. (VerysmulavtoAVOBX) .£80

Type 1. 200 Steps 4 Phase (S wire) 12/24V 250z
ggrgpglgte with Batteries, leads & carrying case. inch. 24" dia €15

AVO MULTIMINOR. Completewnh Batteries, feads 1Tvpe2 6/125teps 3 Phase 12124V 17" dia. 23;35‘5]
Scanyingcase/ PARES. . £22.50 | Type 3 24 Steps 4 wire 5V 334 0-250rpm 0.

200PPs 2%, dia £10¢ea
mSCO%OTVFZSSOO VALVE VOLTMETER 12 ranges | Type 4. 200 Sieps 120V @ wire 250z nch 2
* KINGSHILL STABILISED PSU Model 500 0— | 92 “

60V; 0—0.5Amps. Current Limiting. Metered. Pap | P&Pand VAT extra
£ £40

* VARIAC 5 AMP. lnput 240V; Output 0—265V. This IS A VERY SMALL SAMPLE OF STOCK,
Cased P&PE7 £20 SAE Or Telephone for LISTS
* CROYDON RESISTANCE BOX — MANAGIN. 0.1 " Telephone for

— 1111 0nms (4 decade) Un-used. P&PE7 . £25 Flezse L RS

VAT to be added to Total of Goods &
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\Telephone 0772 57560
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Ail above Instruments in Working Order and Carriage
Supplied with Manval (* — No Manual)
STEWART OF READING

5 110 WYKEHAM ROAD, READING, BERKS RG6 1PL -0
Telephone: 0734 68041

Callers welcome 8 a.m. to 5.30 p.m. Monday to Saturday inclusive
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FEEDBACK

LIQUID
CRYSTALS

I would like to draw your
readers’ attention to a discovery
made in 1964 that liquid
crystals mentioned in a number
of your articles are not related
to the liquid phase at all. These
useful materials are anisotropic
organic molecules which form a
special phase of crystallites just
below the freezing point of the
liquid phase. Their correct
description should be fluid
crystals or fluid crystallites.
The term liquid is entirely
misleading; the term crystal or
crystallite is correct and it
shows that the properties of
these materials are closely
associated with the more
familiar crystallites of the solid
phase, especially when close to
the melting point. It is well
known that many solids are
very plastic near the melting
point and the fluid crystallites
used in electronic displays
exhibit these properties of
fluidity and crystallinity which
are not found in the liquid
phase. This misleading term

of liquid crystals should be
replaced by the correct term
FLUID CRYSTALS.

W.P. Holland

British Nuclear Fuels Ltd
Sellafield

Cumbria

LOGIC SYMBOLS

I awaited with interest your
informative article dealing with
new logic symbols. It eventually
confirmed my worst misgivings.

For years the government has
tried to foist B.S. (British Silly)
symbols upon the industry with
a delightful lack of success
except upon those unfortunate
enough to be working on
government cotracts, where it
was made a condition of
contract. One is tempted to be
alarmed however, when
normally rational people such as
the Americans endorse such
symbols as the ones reported in
the article. The author states
that international agreement
has been reached, consultations
have been held, etc. Whoever
asks the opinion of the average
engineer? There is far too much
government time and money
spent on these committees who
are clearly out of touch with
real life, and seek to impose
new methods regardless of

consequence.

There is a growing madness
to symbolize everything today,
even when a plain English
indentifier is much clearer, and
frequently takes less space. An
excellent example being any
modern car. Try looking for a
switch marked “heater”, and I
guarantee failure. You may
however find drawings of palm
trees, wavy lines, a perspiring
brow, or whatever silly idea
came into the designer’s head at
the time!

Your author states that there
is no point in “sticking one’s
head in the sand”. I quite
agree. We must resist this
nonsense NOW!

L. Hayward
Wareham
Dorset

MOBILE RADIO

I pity the communications of
your nationalized power
industries who will be forced to
work on Band 3 (your issue
Dec. 1984)

Also noticeable in your article
on mobile radio systems is the
lack of mention on ‘“Trunking’ or
the use of higher frequencies
for public utilities.

Poor old ‘Blighty’, always
behind the times.

P. Hirschmaun
Haifa
Israel

CAMPAIGN FOR
REAL A.M.

The article about the heated
rear window car aerial (E&WW
Feb.1985) covered the
questions of sensitivity and
directivity in some detail but did
not mention the inevitable
degradation of the strong signal
performance of receivers
resulting from the use of
untuned r.f. amplifiers.

It would be a pity if the
widespread use of demister
aerials became one more
nail in the coffin of L.f./m.f.
broadcasting, but it seems that
each new development leads to
lower quality 1.f./m.f.
reception.

Even the unity gain voltage
follower used in the demister
aerial is likely to cause
significant degradation when
used with a good quality
receiver near powerful m.f.
transmitters. Regrettably
however few good quality m.f./
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1.f. car receivers exist.

The replacement of valves by
semiconductors in r.f., mixer,
i.f. and especially detector
stages has done much to
increase distortion and generate
spurious whistles.

Developments in linear i.cs
have resulted in considerable
improvements, particularly in
a.m. detectors but another new
development — varicap diode
tuning on m.f./1.f. — has
definitely been a retrograde step
in areas where 1.f./m.f. signals
are strong.

I have heard one expensive
frequency synthesized car
radio/cassette player which
uses an untuned buffer amplifier
on m.f./l.f. between its aerial
input and its first varicap diode
tuned circuit and which
produces severe distortion on
m.f. BBC Radios 1, 2, and 3
within a 15km radius of the
Brookmans Park transmitters.
This only goes to show that
microprocessor controlled
wizardry with 18 preset stations
(6 on 1.£.1) is no substitute for.
good r.f. design!

On most commercially
produced receivers, m.f./1.1f. is
something of a token gesture
with excessive harmonic
distortion and an audio
bandwidth of 2kHz or so. This
leads to the mistaken belief
among many listeners that the
resulting poor sound quality is
an inherent limitation of m.f./
1.f. broadcasting, and
exaggerates the advantages of
v.h.f. M.f./1.f. still has a place,
particularly in vehicles and
particularly in Britain where
certain programmes are not
available on v.h.f.

This sad state of affairs
prompted me to construct an
m.f./1.f. car receiver which did
not suffer from the
shortcomings of commercially
available models in the strong
signal area where I live. The
design which uses a Mullard
TDA1072 a.m. receiver i.c.
with permeability tuning and
ceramic i.f. filter gives
remarkably good sound quality
but suffers from one annoying
spurious response which is
confined to the Barnet area.
When receiving BBC Radio 1 on
1089kHz from Brookmans
Park, the signal from IBA
Capital Radio on 1548kHz from
Saffron Green near Barnet
causes a 459kHz beat
frequency to be generated
within the i.c. With either a 455

or 465kHz i.f. this results in an
annoying whistle. Beat notes
are also audible on weak
stations at the 1.f. end of the
m.f. band. Within the receiver
the problem appears to be due
to the lack of provision for an
r.f. tuned circuit between the
r.f. amplifier and mixer stages
of the TDA1072, but it is a pity
that frequency planning has led
to two closely sited m.f.
transmitters with a frequency
difference of 459kHz.

To sum up, the requirements
for an m.f./l.f. car receiver with
good handling of strong signals
appear to be as follows:
® Permeability, not varicap
tuning.

o R.f. amplifier with tuned
input and output and NO
untuned pre-amplifier stage.

® Good dynamic range in r.f.,
mixer and i.f. stages coupled
with wide a.g.c. range and good
detector linearity.

Unfortunately no such
receiver appears to exist
commercially, presumably
because the majority of
listeners do not live close to
powerful m.f. transmitters or
because they believe whistles
which CHANGE their pitch
when tuning to be an inherent
limitation of m.f./1.f.
broadcasting, which they are
not.

Have any other readers in
South Herts found a solution?
D.M. Lauder
Barnet
Hertfordshire

THE CATT
ANOMALY

I feel I must assert that I really
exist. I was in no position to
protest when my parents
devised my ridiculous name.

Now, following Ouida Dogg,
who turned up again in January,
we find Weaver-Mowes joining
the act in February. This latest
joker purports to be supporting
me strongly.

The storm-troopers for the
Establishment are happy to be
identified, but dissidents tend
to feel they need some
camouflage. It’s short-sighted,
because, looking through back
numbers, I find that the mean-
free-path of the Establishment
running-dogs is frighteningly
short.

Referring to the W-M letter
in February, p.77, I think the
most convincing approach to
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FEEDBACK

the “Catt anomaly” (WW Sept.
84, p.48) is to concentrate on
the electric charge on the
bottom wire. W-M discusses an
associated anomaly; the
problem of how the electric
current can come up to scratch.
I want people to be forced to
face up to the more glaring
problem of charge. 1 suggest
that the problem of current be
termed the “Mouse anomaly”.

When referring to the
problem more generally, one
would call it the “Catt and
Mouse anomaly”. In Feb 85 you
published a letter from G.
Berzins which demonstrates a
failure of comprehension which
may be widespread, and so
merits discussion. He thinks it
is possible for the energy in a
TEM wave guided by two
conductors, to be transferred by
some mechanism within the
dielectric. This notion leads to a
reductio ad absurdum.

Consider a parallel plate
transmission line of
characteristic impedance 10
ohms. A TEM step of amplitude
100 volts is travelling down
between the conductors. Power
is being transferred at the rate
of 1,000 watts. According to
Theories N or H, electric
current and electric charge exist
in/on the two conductors.

Now consider a similar
parallel plate transmission line
lying immediately beneath the
lower conductor. Again, it has a
characteristic impedance of 10
ohms and a TEM step of 100
volts is travelling down between
the conductors. Electric current
and charge exist in/on the two
conductors. The current and
charge in the new upper
conductor is exactly equal and
opposite to that in the lower
conductor of the original
transmission line, immediately
above it. Now all theories will
claim that the activity in each of
the four conductors is similar. If
this activity is the mechanism
for energy transfer, then total
energy transfer, 2,000 watts,
1s made up from four
contributions.

Now supposing the middle
two conductors are very close
together, and they become
closer. Still we have four
contributions to the energy
transfer. Now reduce the
middle two conductors to wafer
thin, and then remove them.
(During this process, the
activity in top and bottom
conductors will not change).
Hey, presto! Current and
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charge in the two middle
conductors cancel to zero,
and the same activity in the
surviving top and bottom
conductors, previously
responsible for the transfer of
only 1,000 watts, now transfers
2,000 watts!

Ivor Catt

St Albans

Hertfordshire

D.C. SUPPLIES

Having read Dr K.L. Smith's
article on D.C. Supplies from
AC Sources (Oct. 1984 p.63), if
would appear that some very
important omissions have been
made.

There seems to be an implicit
assumption that there i1s 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 rectifier/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 toward the
primary winding requirements,
then a poor design is inevitable.
A.M. Wheeler
West Mersea
Essex

BASIC PHYSICS

A connecting thread seems to
join this month’s (January 1985)
correspondence items under the
headings “Displacement
Current”, “Roots of Relativity”,
“Energy Transfer”, and
“Electric Charge from a Radio
Wave”; they all present
arguments over the
uncertainties of the fundamental
principles of physics.

I wonder, is it possible that

some of our doubts arise
because of over-eagerness at
the outset to seize upon the
first plausible explanation we
happen upon, just as a panic-
stricken shipwreck victim
grasps at anything? Indeed our
gratification in being able to
grasp an idea seems to cause us
to clutch it as if drowning would
result from losing it!

Perhaps I may be allowed to
offer a couple of remarks on
specific points; first, from
Chris Parton; “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’s
and Morley'’s celebrated
experiment. . . that the velocity
of the propagating medium. . .
does not affect the observed
velocity of light.” This assertion
by Chris Parton seems to have
many fearful souls desperately
hanging on to it, yet can we say
that the second postulate of
relativity theory, which was
casually “promoted” to this
status from that of a conjecture
by Albert Einstein in his
apparently little-read paper
(ref.1), can be further elevated
to a law, to stand with, for
example, the Laws of Motion as
annunciated with unqualified
assurance by Isaac Newton?
Chnis Parton “believes” the
conclusion generally held for
the ether-dnft experiment;
others could just as well believe
a contrary or alternative
conclusion can be drawn, for it
1s not difficult to discern the
inherent weaknesses in the
experiment’s design (ref.3),
Michelson’s interferometer, for
one instance, was rigidly spaced
from the emitter used, which
means that if every emitter is
absolutely immobile in its
dedicated ethereal medium for
dispersal of its individual
radiation, then the obtained
results are simply accounted
for. It is true the Einstein
discounted this possibility, but
he gave no grounds for his
judgement; does no-one
consider he would have
removed one cause for doubt
had he done so?

And second, in his letter A.J.
Clayton took great pains with
his detailed discussion of the
“Imaginary experiment” with
which Einstein endowed his
“Popular Exposition” (ref.2.),
featuring a train hit by
synchronized lightning-strikes.
Speaking for myself however, 1
think it would have been quite

sufficient for him to simply
draw our attention to Einstein’s
failure to allocate the radiation
from the electrostatic
discharges to a medium, which
would have a status of motion
with respect to all the other
elements of the mode] — train,
track, electric fields, etc. If the
radiation were not to be
propagated in accordance with
the regulating characteristics of
a medium, either substantial or
ethereal, then how was the
energy to be transferred —
possibly in association with a
matenial displacement in
accordance with the Laws of
Motion? Since Einstein left us
with this problem, the
explanatory value of his treatise
1s in some doubt. Incidentally,
there are other serious
problems elsewhere within this
book, which was intended for
the “layman’s” edification!

All such concepts as
displacement current, electric
and magnetic force fields,
energy transportation across a
vacuum, ethereal media, time
with properties of substance —
and all such terms of an all-
embracing theoretical schema
— are ideally inter-related in a
mode which reflects precisely
action in the physical universe;
so when a disturbing lack of
correspondence becomes
obvious, it is surely the result
of human ineptitude? To what
extent to our knowledge then to
be advanced by ingeneous
attempts at the obscuration of
our misinnterpretations?

The late Prof. Herbert Dingle
suggested in “Science at the
Crossroads”, that Einstein
created his much-admired
theories to cover the defects of
another theory, that of Clerk
Maxwell; these in turn may
well be covering other
misconceptions (vide Ivor Catt
in the pages of this journal).

It seems possible that
modern physics is based on a
schema which was put together
without proper circumspection,
just about the turn of the
century, when instruments
were penetrating facets of
phenomena which revealed
embarrassing shortcomings in
the accepted wisdom; this at
the very time when public
attention was turning to science
for guidance in'a rapidly
developing world of
technological innovation.
Perhaps “panic” would be too
strong a word to introduce
here, but now as the “dust of
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the old cosmology” begins to
settle, should we not be
attempting to gain a deeper,
wider perspective over the
universe?

C.B.V. Francksen
Farnborough

Hampshire
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RELATIVITY

Had A.H. Winterflood' read my
letter? on the M.M.
experiment, and understood it
like Osinga®, he would have
found no need for his proposed
measurement for it was done in
1887. Science does accept the
M.M. experiment which
enshrines the additive theory
doesn’t it?

If he can prove that this
experiment does not rely on the
additive theory then we should
be told about it for science will
be turned on its head. My
earlier letter should also relieve
Theocharis’s mental
indigestion!*

Alex Jones
Swanage
Dorset
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Simultaneity refers to events
having the same time but not
necessarily the same place: if
they also happen to have the
same place, such a ‘double
event’, at a single point in
space-time, would be recorded
as such by all observers,
whatever their position and
velocity (rest assured, Mr
Marquis). But when two events
are separated in space or time,
the measurement of that
separation depends on the
velocity of the observer; no one
observer can be ‘right’, not
even the one that is ‘at rest’,
for how can one be at rest with

an event that has only one place
and one time? The confusion
over this point has been further
confused by Dr Scott-Murray’s
change of concepts in mid-
stream, even though his
diagrams are excellent examples
of explanatory geometry. The
trouble with his argument is
that it is not clear whether he
means simultaneity by At=0 or
by ty=tz. This leads to my
second point. Figs 2 and 3
purport to show the same
sequence of events as observed
by M and M’ respectively, given
that c is invaniant. But they
cannot show the same
experiement because the delay
between either obser 'er’s
receipt of the two flashes is
zero in one diagram and non-
zero in the other.

The only conformal
transformation from M to M’ is
shown by Fig. 5, where the
events, and the invariance of c,
are preserved, at the cost of a
distortion of space-time that is
perfectly ‘real’ to each observer.

Scott-Murray suggests that it
would be easier to accept Fig. 4
and assume a ballistic theory of
light, presumably explaining the
negative result of the M-M
experiement by postulating
(with Messrs Winterflood,
Aspden et al) that photons
adjust to ¢ only near an
observer, having approached
from a moving source with a
dispersion of velocities. Such a
dispersion would easily have
been spotted from observing
rotating systems like distant
galaxies and binary stars. The
transformation shown in Fig. 5
(or 6) is the only one that fits
the facts — until some new
facts turn up.

R.V. Harvey
Grasmere
Cumbria

With reference to the article
“Einstein’s Trains” by W.A.
Scott Murray in Feedback
column of Wireless World,
February 85 issue, I have the
following observation to make.
Einstein had taken pains to
establish the ‘relativity of
simultaneity’ by showing that
events which are simultaneous
to the observer in one frame are
not simultaneous to another
observer in another frame, and
hence time is relative.
However, even in the same
reference frame, events which
appear as simultaneous to one
observer, need not appear as
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simultaneous to another
observer situated at a different
point closer to one of the places
from where light originates. For
instance, in the example
discussed by Einstein, if an
observer is situated closer to A
between A & M, he is bound to
observe the lightning at A
earlier than the lightning at B.
Thus what appears to be
simultaneous to the observer

at M does not appear as
simultaneous to another
observer even in the same
frame. Thus it is not at all
necessary to establish the
relativity of simultaneity by
introducing another observer M’
in a running train. As time is
constant in a particular
reference frame, the fact that
an event appearing as
simultaneous to one observer is
not simultaneous to another
observer in the same frame
does not establish the relativity
of time.

Time is a universal
phenomenon and the relativity
of time is abhorrent to the
common sense, as rightly
pointed out by W.A. Scott
Murray in his articles in the
‘Heretics Guide’ series. The
Michelson-Morley experiment,
which was the forerunner for
these mind-boggling theories of
space contraction and time
contraction, had only
established the non-existence of
an ether medium for the
propagation of light, as the
velocity of light was found to be
the same in all directions as
observed on earth. It should be
possible for physicists to
establish that it is not necessary
to accept length contraction and
time contraction in order to
explain the observed constancy
of the velocity of light. As light
is a form of energy and is not
matter, a moving light source
cannot add its velocity to that of
light. The Newtonian laws of
addition of velocities apply only
to objects of matter having
mass and cannot apply to light
which is a form of energy
always in motion and not having
a definite mass.

K. Ganesh -
Director, Transmission Project
Madras

India

I thoroughly enjoyed Dr
Murray’s series “Heretic’s
Guide to Modern Physics” (WW
Jun 82 to Jun 83); challenge and
provocation are, I believe,
important to the evolution of

Scientific Theory. I was
disappointed, however, to read
Dr Murray’s later article “The
Roots of Relativity” (May 84),
since his good intentions were
spoiled by a flaw in his
reasoning. Although this error
was pointed out by A.]. Clayton
(Feedback Jan 85). I therefore
feel moved to comment myself.

In “Einstein’s Trains”, Dr
Murray deduces from a
consideration of the Second
Postulate that “. . . the
situation observed by M’ in his
own coordinates must be as
shown in Fig. 3. where the two
flashes arrive at the same
instant. . .” But WHY? The
Second Postulate implies only
that the light approaching M’
from both flashes must be ¢ in
his own frame of reference, as
shown correctly in the diagram.
What logic does Dr Murray use
to show in addition that flashes
A and B both occur at time
t'=0? The very purpose of the
‘trains experiment’ was to
illustrate that one's intuitive
notion of simultaneity is
inconsistent with the
consequences of the Second
Postulate. Just because Dr
Murray makes an intuitive
assumption about simultaneity,
it does not follow that Einstein’s
‘trains experiment’ is
inconsistent with his Second
Postulate.

The view from M is that
while the light from the two
flashes is propagating through
space, M’ will edge a little
closer to B and a little farther
from A. M will DEDUCE
therefore that the flash from B
will be received by M’ before
the flash from A, arguing purely
from a consideration of the path
lengths involved, and without
making any presumption about
the velocity of light relative to
M’. Now by applying the logic
of causality, we argue that M’
must agree, at least
qualitatively, that the flash from
B is seen before that from A.
The situation is not therefore as
shown in Dr Murray’s Fig. 3.

Life would indeed be much
simpler if we had transform-
ations which did not involve
square-roots, but what is wrong
with challenging our pedestrian
notions of space and time, and
developing a theory which is
really provocative. | feel
Einstein may already have done

$0.
G.P. Clark
Castle Donington
Derbyshire
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. CALL IN AND SEE FOR YOURSELF Wit PitTTT Y 008
CIRCLE 22 FOR FURTHER DETAILS.
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Happy Memories

Part type 1 off 25-99 100 up
4116200NS. ... ..o 1.25 115 110
4164 150ns Not Texas ................. 2.65 2.45 2.35
2114 200ns Low Power ................ 1.75 1.60 1.55
2016 150ns Like 6116 .................. 3.65 3.35 310
6116 200ns Low power ................ 7.75 Call Call
6264 150ns Low power ............... 14.85 13.75 13.20
2716 450ns5volt....................... 3.85 3.45 3.30
2732 450ns Intel type.................. 475 4.25 410
2732A350nS ... 5.25 4.69 4.50
2532 450ns Texas type................ 3.85 3.45 3.30
2764 300ns SuitBBC.................. 5.40 5.00 4.80
27128 300ns SuitBBC................. 10.50 9.50 8.65
Low profile IC sockets: Pins  814161820242840

Pence 1213141618242738
Available now — The ROAM BOARD for the BBC Micro. Reads
Roms via a Low Insertion Force Socket and saves their
contents as files, then reloads a file into its sideways Ram as
required. Full details on request.

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 orders by 'phone or mai! welcome.
Non-Military Government & Educational orders weicome., £15 minimum.

HAPPY MEMORIES (WW),
Newchurch, Kington,
Herefordshire HR5 3QR.
Tel: (054 422) 618

CIRCLE 25 FOR FURTHER DETAILS.

LE LECTRONICS | Tel: 0728831131 )

VIDEO TERMINAL BOARD

* 80 characters X 24 lines *

Requires ASCIl 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:

A MElectronics
1 Wood Farm, Leiston, Suffolk IP16 4HT

CIRCLE 45 FOR FURTHER DETAILS.

IN VIEW OF THE EXTREMELY RAPID CHANGE TAKING
PLACE IN THE ELECTRONICS INDUSTRY, LARGE QUANTI-
TIES OF COMPONENTS BECOME REDUNDANT. WE ARE
CASH PURCHASERS OF SUCH MATERIALS AND WOQULD
APPRECIATE A TELEPHONE CALL OR A LIST IF AVAILABLE.
WE PAY TOP PRICES AND COLLECT.

R.HensonLtd.

21 Lodge Lane, N. Finchley, London, N.12. 5 mins. from Tally Ho corner
Telephone 01445 2713/0749

CIRCLE 43 FOR FURTHER DETAILS.
ELECTRONICS & WIRELESS WORLD MAY 1985



Printer huffer

By taking characters from a microcomputer at
high speed and sending them to a printer at
its leisure, this buffer reduces waiting time
from minutes to seconds. It has parallel and
serial ports and holds enough text for around
twenty A4 sheets.

An annoying quirk of single-user
computers which do not boast
multi-tasking operation is that
when communicating with slow
peripherals, their through-put
drops to that of the peripheral.
Waiting for such a computer to
finish working with a typical low-
cost printer can seem like an
eternity.

The printer buffer alleviates
this problem by appearing to the
host computer as a high-speed
printer. It stores data from the
computer in its memory
(dynamic ram) as quickly as pos-
sible which reduces the waiting
time from possibly several
minutes to seconds. It then pro-
ceeds to send the stored informa-
tion to the printer at normal
speed.

Features

The buffer is built around the
Motorola MC6803 eight-bit mic-
roprocessor which contains an
enhanced 6800 processor with
128 bytes of ram, a 16-bit timer,
a serial-communications inter-
face (s.c.i.) and i/o lines. This
processor is a rom-less version of
the high-density n-mos M6801
family.

Storage capacity of up to 64
432 bytes — the equivalent of
‘approximately twenty A4 pages
— is provided by 64K-byte
dynamic rams (d-rams). Cen-
tronics parallel interfaces and a
serial interface using XON/XOFF
protocols are used to allow para-
llel-to-parallel, parallel-to-serial,
serial-to-parallel and sernal-to-
serial data transfers. Only one
serial interface has been
included, to simplify the design
and keep costs low, so concur-
rent transmission and reception
is only possible with the first
three modes.

Since the serial port is confi-
gured as a terminal, it may be

necessary to exchange the
receive and transmit lines in
either the printer or printer cable
to allow the buffer to operate cor-
rectly in senal-to-serial and para-
llel-to-serial modes. The senal-
interface data rate may be
switched between 300 and 9600
baud (using S,) but is the same for
transmit and receive lines. It is
possible to switch the data rate
during serial-to-serial transfers
so that data may be loaded from
the computer at one rate and
unloaded to the printer at
another. Computer and printer
interfaces can therefore operate
at different rates.

Buffer-ready and error leds
indicte when the buffer has space
available and that a serial com-
munication fault has occurred.
An abort key is also included to
allow one to prematurely termin-
ate printing in an orderly fashion.
The Centronics interface PRIME
signal is used to clear the buffer
within the printer during an abort
sequence.

The software is interrupt
driven with separate input, out-

Specification

Two Centronics parallel ports

and one serial

Modes
Parallel-to-parallel
Parallel-to-serial
Serial-to-serial
Serial-to-parallel

Serial RS232 port
Transmit/receive using

XON/XOFF protocols
300 or 9600 baud
One start, one stop and
eight data bits

Parallel Centronics interfaces
Eight-bit paraliel
DS/ACK handshaking
Busy and prime lines
supported

64K -byte circular buffer

6803 microprocesscr/6821

p.i.a.

Abort and multiply copy
functions

Error and busy indicators

put and memory-refresh tasks.
These will appear concurrent,
i.e., printing will commence
before data input is complete.
Furthermore, subsequent files
may be sent to the buffer before
the current buffer content has
been sent out.

Being general purpose, the
design could be used as the basis
of a variety of microcomputer
applications. The address is
easily changed and more i/o,
eprom space, etc., could be
added. The M6803 processor
operates in mode three in this
application so its internal ram is
not available. However, the 6803
can be made to operate in mode
two for applications requiring

standby ram, see Motorola
MC6801 Reference Manual/
MC6801RM(AD2).

Interfaces

Centronics interfaces are handled
by an MC6821 peripheral inter-
face adapter (p.i.a.). Useis made
of the 6821 automatic handshak-
ing features to generate host
acknowledge, ACK, and printer
data strobe, DS, pulses. A BUSY
signal is produced at port one,
line four (P14) of the 6803 to

by Mike Catherwood

Mike Catherwood graduated from
Heriot Watt University in 1980 with
an Honours Degree in electrical and
electronic engineering, and has
since been working with Motorolain
East Kilbride. He is currently Sys-
tems Engineering Section Manager
for single-chip microcontroller pro-
ducts and guides a small team of
engineers giving technical advice to
potential and existing customers.
Mike loves music, hill walking, bad-
minton, good food and real ale —
although not always in that order,
he points out.

Fig. 1. 6821 Centronics
handshake timing applies to
both printer output and
computer input. Timing with
this type of interface is rarely
critical.

Fig. 2. In the serial interface,
each character sent consists
of one start bit, eight data
bits and one stop bit. Data
rates are determined by a
programmable timer within
the 6803 microprocessor.

Data ’ valid datao

"\

Data strobe, DS

{
X

Acknowledge, ACK

Busy

=)
—/

Data= 4Dy
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PRINTER BUFFER

Enable clock \

(E)

Address strobe (AS) , \

$

Multiplexed port

(3)

@Ao A7

Do-D7

Mdf&SSAe _NAB;R;W 7 v o ;,:'_..,.i\. : )_

Non- mutt

Fig. 3. Multiplexed data/
address signal timings for
the 6803 microprocessor.
Lines are usually multiplexed
in this way to make the most
of pins on the i.c. package.

Fig. 4. Circuit of the 64K-
byte printer buffer (r.h. page).
Multiple copies of the buffer
content may be made by
keeping one’s finger on the
abort button. When using
parallel-to-serial mode, data
is actually available on the
parallel output port, but the
handshake timing may not
be used.

Using a microprocessor with
built-in serial data facilities
and a parallel interface
adapter with handshaking,
this 64K-byte printer buffer
operates with any Centronics
or RS232 compatible
computer and printer.
Software handshaking (XON/
XOFF protocol) is used on
the serial port.

indicate to the host computer that
the bufferis full. Some computers
may not use this line. A PRIME
line is also provided (P15) to
reset the printer.

Figure 1 shows the 6821 hand-
shake timing. Once set up, the
data is transferred by pulsing the
data strobe signal DS. Data must
remain stable while DS is low.
There are also associated set-up
and hold times to be considered,
but timing with this type of inter-
face is rarely critical. Data trans-
fer 1s acknowledged by the
receiver some time later by puls-
ing the ACK line; some interfaces
define a time-out period for this.
The interface is now ready for fur-
ther transfers.

If you intend using very long
cables thenthe p.i.a. lines should
be buffered using line drivers.
Unbuffered, the 6821 will drive
up to around 2m of ribbon cable.
It is wise to interleave ground
with the signals to remove any
coupling effects.

The senal interface uses the
full-duplex s.c.i. within the
6803, which operates using a

standard mark/space (n.r.z.)
form. It can also support a bi-
phase mode of communication,
although not in this application.
Each character sent consists of
one start bit, eight data bits and
one stop bit, Fig. 2, and uses the
on-chip programmable timer as a
data-rate generator. The buffer
operates at either 300 at 9600
baud but data rates of between
150 and 76 800 baud are possible
using different crystal frequen-
cies and software-selectable
prescaler values.

To generate common data
rates, a bus frequency of
1.225MHz is necessary (equiva-
lent to a 4.91MHz crystal) which
requires the use of a 1.25MHz
bus version of the MC6803. Con-
sequently a 1.5MHz MC68A21 is
also  theoretically required,
although it 1s unlikely that a
standard 1MHz part will not do
the job if you have one available.
If the serial interface is not
required, you can use a 4MHz
crystal and the slightly cheaper
1MHz bus version of the 6803.
The RS232 interface buffer could
then also be omitted.

Use of XON/XOFF protocol on
the serial port removes the need
for any active handshaking lines.
It would be relatively easy to add
an asynchronous communication
interface  adapter like the
MC(C6850 to the system to provide
an additional serial interface with
hardware handshake facility if
required.

The XON/XOFF protocol uses

Ascii codes DC1 and DC3 to pro-
vide the transmitting device with
receiver buffer empty/full status.
When the receiver buffer is within
a predetermined number of
characters of being full (64
characters in this design) the
receiver sends Ascii code DC3 to
the transmitting system, indicat-
ing that transmission should stop
fairly soon (XOFF). After a while,
the buffer will empty and when
sufficient space becomes avail-
able (256 characters in this case},
thereceiver sends Ascii character
DC1 to the transmitting system,
indicating that it may resume
transmission (XON).

Hardware

All members of the 6801 family
have a multiplexed address/data
bus when in their expanded
mode, Fig. 3. Address lines A,
are multiplexed with data lines
Dy_; on port three. An address-
strobe pulse occurs during the
low phase of enable signal E. The
address is only guaranteed to be
valid on port three during the fall-
ing edge of AS, at which time it is
frozen by an LS373 latch i.c.,
Fig. 4. Address lines A,_,; pro-
duced by port four are not multi-
plexed and are valid throughout
most of the enable cycle.

During the E-clock high phase,
port three either presents data for
writing or expects to see data for
reading. Read/write line R/W
should only be lowered during the
positive E phase to prevent

Do—D7
6803
Control |0 o— Port 1
LS373 2716 Data 6821
s - i Host
ADp Address  [LPOAT eprom P1A —
— *
Port 3 1\07‘l latch ‘
| Centronics
interfaces
Ag
Port & 1
A15+ Printer
Address ———
AS — decode -
Rx ™ ]
RS 232 —_— £ RAS/CAS
serial e e generator
interface T_x<}__ p—
EXTAL L
—— Do-D7
_ Multipl ADOL
ultiplexer 64 K byte
Oscillator Ap-A15 AD7 d-ram
| ‘}J RAS/CAS |
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PRINTER BUFFER

MPU read | MPU write 4
| |
clock d
/ | 100ns (min) {
E {cddress

G R\S0ns  typ) ' ‘
NN - . Ag-A
multiplexer} | Rl Aohr 8715 +

T0ns {min)

|
AS (RAS)* |
- 170nsmin)] - —_—

% Processor timings for 6803-1 {1-:25MHz)
+ d-ram timing for 200ns devices

) 0ns (mind | — 'lmmn) } |200ns{max) |
t 3’ :
Port 3 v on MR o Addres Data
e I = ' |
| | ‘ |
RATE . m%ns (min) | [W—
50ns{min} ! - +
B H
‘ Mons (min) 1 1150ns ¥
Y250ns (typ) ™ (yp)
110ns (max) Ons (mm.)| |55ns(min)
Dout/Din + f—“ Im:}' i
(d-ram) w w

Fig. 5. Printer buffer timing
required for dynamic rams.
An address must be
multiplexed into the rams in
two halves on eight lines.
Half of the address is latched
_ by the row-address strobe,
RAS, and the second half by
the column-address strobe,
CAS.

Silk-screened plated-through
p.c.bs for the buffer, currently
being manufactured, will cost £14
including vat and UK or overseas
postage from Combe Martin Elec-
tronics, King Street, Combe
Martin, North Devon EX34 DAD. A
complete kit of parts, excluding
p.c.b. and case, is available from
Technomatic Ltd, see advertis-
ers’ index.
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erroneous writing. Data is read
by the processor during the
E-signal falling edge. As with all
multiplexed bus systems, care
must be taken to ensure that all
device output buffers are disabled
during the E-signal low phase,
otherwise bus contention will
result. Having obtained essen-
tially separate address and data
buses, connection of the 2716
eprom and 6821 p.i.a. is easy.

Memory decoding is arranged
to keep as much of the 64K-byte
address space as possible free for
buffer ram while using a mini-
mum of i.cs. As the software is
less than 1K-byte long, only half
of the 2716 is used; address line
Ay, is tied low.

Most systems using dynamic
ram have d-ram controllers to
generate timing signals and to
refresh the memory independ-
ently. These controllers tend to
be costly and as their perform-
ance is not essential in this appli-
cation I chose to use a software
refresh technique (described
later). As a bonus, the hardware
required to implement this is
minimal.

To reduce the number of pins
used, 64K-bit dynamic rams mul-
tiplex address lines Ay, with
lines Ag 5 using two signals
called row-address strobe, RAS,
and column address strobe, CAS,
Fig. 5. Referring to Fig. 4, the
address bus is multiplexed with
the E signal using two LS157
quad two-to-one-line multiplex-
ers. The timing of AS allows it to

be used directly as RAS during
the low E-signal phase.

Generating CAS is a little more
difficult. When the ram is
accessed the RAMEN signal is
clocked through two D-type
latches by the microprocessor
input clock. The E signal is der-
ived from the processor clock and
is one quarter o