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R. WITHERS COMMUNICATIONS LTD

Manufacturers, importers and suppliers of world famous communications products

584 HAGLEY ROAD WEST OLDBURY, WARLEY, BIRMINGHAM B68 0BS
021-421 8201/2/3. CELLNET 0860 323056. PRESTEL MBX 214218216 FAX 0215614074
Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and antenna systems.

ERICOM] YAESU W' (&) THE TECHNICALLY ORIENTATED
RADIO COMMUNICATIONS

RWC AUTUMN SALE SPECIALISTS.

This is our first ever Shop Sale in over Five years trading in the Amateur Radio Field (about time too!) All
stock offered is new and has full warranty. Some units are Ex-Demonstration and may have slightly marked
Boxes. We need to clear some stock to make way for our new range of scanning receivers and other
products. Pssss, Keep in touch for latest news.

Important Note Due to current exchange rates the price of all imported equipment is subject to change, and
rarely do prices come down (you noticed!) we anticipate a price increase on ICOM, YAESU and
KENWOOD/TRIO of between 5-20% imminently. This added to copy dates of between 1 and 3 months before |
the magazines appear on sale means that you normally have up to a three month old price list! we hold our
prices on existing stocks and usually get NO WARNING from our suppliers when prices go up. Consequently
we often have to make a sale at the OLD PRICE or loose a good customer. Well, if you want a Bargain here are
some offers you cannot refuse, DONT SAY WE DIDN’T WARN YOU, we will never again be able to make you-
the following offers!

Sorry Bernie and Brenda, Harvey and Peter, we are having a SALE!
(prior to opening our Fast food Take-away maybe!)

All goods are offered on a first-come first-served bases. Please check stock levels before ordering.
Please add post and packing of £5.00 minimum on transceivers and £2.50 on accessories. Datapost/Next
day delivery extra. Please telephone for more details. PART EXCHANGE WELCOME, FULL CREDIT
FACILITIES ARRANGED AND INTEREST FREE FINANCE ON SELECTED ITEMS. (SUBJECT TO STATUS)

ONLY LIMITED STOCKS AVAILABLE

ICOM CURRENT RETAIL RWC SALE PRICE
1C271H 100W MULTIMODE BASE STATION £1,029.00 £799.00
IC3200E 25W DUAL BAND MOBILE £556.00 £499.00
IC28E NEW 25W 138-174 MOBILE £359.00 £325.00
IC745E 100W HF TRANSCEIVER £989.00 £799.00
TRIO/KENWOOD

TS711E 25W 2MTR BASE STATION £770.00 £699.00
TR913025W 2MTR MOBILE £544.73 £519.00
TM411A/E 25W UHF DCS MOBILE £466.00 £349.00
YAESU MUSEN

FT290R 2.5W 2MTR M/MODE (inc Nicads) £369.00 £349.00
FT690R 2.5W6MTR MULTIMODE £399.00 £299.00
FT790R 1W UHF MULTIMODE £469.00 £399.00
FT2700RH 25W DUAL BAND FM MOBILE £499.00 £369.00
FT270RH 45W FM MOBILE £399.00 £339.00
FT726/2MTR MULTIMODE BAS STATION £869.00 £825.00
BARGAIN BASEMENT

DNT M40FM modified 10FM 6W TRX £49.50 £45.00
DNT M40FM as above with RPT. SHIFT £59.50 £55.00
DNT M40FM CB/27/81 4W unmodified £39.00 £30.00
RAYCOM 7000 VSWR METER 1.6-160MHz £19.50 £12.50
G-COMM REGULATED PSU 3-5A AC240V £19.60 £17.50
G-COMM REGULATED PSU 5-7A AC240V £29.50 £25.00
WODEN UNIVERSAL NICAD CHARGER £8.99 £3.75

MANY OTHER ODDMENTS AVAILABLE IN SMALL QUANTITIES,

PLEASE CALL INTO OUR HAGLEY ROAD BRANCH AND HAVE A LOOK
We are only one minute away along the A456 from junction 3.M5 towards Birmingham, first shop on the left
next to the Texaco Station. Full demonstration facilities, all major brands in stock + the latest scanning
receivers and antennas. We have something of interest for everybody! SWLs licenced amateurs, all radio
enthusiasts and even plumbers!
Morning and afternoon tea and coffee served in mugs!
Please send £1.00 for our latest Raycom Catalogue which has all current prices and information of major
brands and our own products (refundable) or send a large SAE for our FREE famous By-Weekly used list and
any other information or colour leaflets (which are available for major products).

RWC for the latest in RADIO TECHNOLOGY
Tel: 021 421 8201 (24hr answerphone) e BARCLAYCARD ") T
Telex: 334303 G TXAGWM Rt - Lo
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Safety in the shack

Some of the constructional projects
featured refer to additions or
modifications to equipment; please
note that such aiterations may prevent
the item from being used in its
intended role, and also that its
guarantee may be invalidated.

When building: any constructional
project, bear in mind that sometimes
high voltages are invotved. Avold even
the stightest risk - safety in the shack
please, at ali times.

Whilst every care is taken when accepting
advertisements we cannot accept
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We will, however, thoroughty investigate any
complaints. L

The views expressed by contributors are not
necegsarlly those of the publishers

Every care is taken to ensure that the
contants ot this magazine are accurate, we
assume no responsibility for any ettect from
errors or omiss:ons

Cover Photographs
Top: A logical
application of the IBM
PC (p4)

Bottom: Mitel
interfaces (p9)
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You've built the tuner, now buy the dish. Details of a new
low cost DIY antenna

16 Using the S5/8
Bob Redding has been playing with the new serial 5 volt,
8-pin interface

21 Satellit Review
That’s Satellit, not satellite: two new radio receivers from
Grundig, under the expert scrutiny of Brian Kendal

26 Designing Active Audio Filters
A program for the ZX Spectrum from the keyboard of
F Houghton

29 The Triode Valve: Part Two
Roger Alban on the triode as an amplifier

33 Data File
A couple of audio power amp designs and more of Ray
Marston’s marvellous miscellany

40 Digital Filters: Part Two
Mary Dick concludes her brief look at the techniques of
digital filtering

44 Modifying the KP-202
Must be the season for cost cutting: Peter Rouse takes a
soidering iron to a cheapo 2m hand-held

51 Special Effects using Tape Loops
A gem for those who like messing around, as lvor Nathan
uses a lo-tech approach to sound effects

55 Plug in to Peritel
Andy Emmerson takes a look at the SCART connector
(hang about, this mag’s rapidly being overrun by young
Emmerson’s articles: three this month, no less. This must
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PROD

CT NEWS

Featured on these pages are details of the latest products in communications, electronics and
computers. Manufacturers, distributors and dealers are invited to supply information

on new products for inclusion in Product News.

Readers, don't forget to mention Radio & Electronics World when making enquiries
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250MHz OSCILLOSCOPE

A 250MHz oscilloscope
designed to give the maxi-
mum degree of measurement
flexibility but which remains
simple to use has been
introduced by Solartron
Instruments. The 5228 Com-
pact Oscilloscope makes use
of clear function keys to
simplify operator procedures
while providing storage for
two complete oscilloscope
configurations, which can be
recalled at any time even
after the instrument has been
switched off.

The 5228 has a bandwidth of
250MHz together with a wide
choice of independent,
clearly identified trigger
‘modes for each timebase.

The oscilioscope’s input
impedance is 50 ohms or
1 megohm for channels A and
B, which can be selected from
the front panel controls, and
10M or 100M according to the
probe used. The vertical axis
provides for simultaneous

display of channels A and B,
the algebraic sum of A+B, and
channel C.

A high luminosity spot CRT
gives easy, simultaneous dis-
play of any type of signal.
All sweep combinations are

possible, including the
‘mixed” and ‘alternative’
modes.

A built-in multimeter with
automatic range selection
and LED display is incorpo-
rated in the 5228, for measure-
ment of time interval, offset
amplitude and input voltage
values. A selectable filter
enables the vertical amplifier
bandwidth to be reduced to
20MHz.

A third input (channel C)
has two sensitivity positions:
one is 100mV/div and the
other is 1V/div.

Solartron Instruments,
Victoria Road,
Farnborough,

Hants GU14 7PW.

Tel: (0252) 544433.

Fieldtech Heathrow has
introduced the Meguro
MLA-3300 16-channel logic
analyser, a compact, light-
weight instrument with a
100ns maximum resolution (at
10MHz). The liquid crystal
display gives the analyser
very low power dissipation in
logic circuits, allowing bat-

tery-powered operation. The
analyser is designed to mea-
sure timing, state and signa-
ture and can be used in many
applications from hardware
to software.

The instrument may be
powered from mains voltage,
a 5-8V dc line in or by its
internal nicad battery. In
addition to the 16-channel

New from Thurlby Electro-
nics is the LA160-PC interface
package which provides the
facilities of a sophisticated
logic analyser using a stan-
dard IBM PC or compatible
computer.

The package allows a
Thuriby LA160 16 or 32-chan-
nel logic analyser to be linked

to the computer.via its RS232-

interface. The software takes
data from the LA160 and loads
it into the computer memory.
A user friendly control prog-
ram makes maximum use of
the computer’s graphics
functions, disc storage, prin-
ting capability and com-
putational powers to provide
the user with sophisticated
facilities.

In the timing display mode
the screen shows 16 channels
vertically with either 64, 256 or
1024 samples horizontally.
Each channel can be given a
user defined name and can be
placed in any desired posi-
tion. A moveable cursor and a
moveable pointer are pro-
vided. The screen also shows
a read-out of the cursor
position, the pointer position,
the time difference between

the two, and the data word
value at the pointer position.

Instantaneous pan and
zoom facilities are provided,
enabling specific areas of
interest to be located and
examined in detail very
quickly. Careful use is made
of colour in order to aid
legibility and clarity, although
the system can aiso be used
with a monochrome monitor.

In the state display mode a
page of 30 words can be
displayed from anywhere in
the memory. The data format
can be binary, octal, decimal,
hex or ASCII, and formats can
be mixed.

The Thuriby LA160-PC
operates with the IBM PC/XT
or AT, and with most close
compatibles including Oli-
vetti, Compagq and Sperry.
The cost of the LA160-PC

interface package is
£99+VAT. The cost of the
Thurtby LA160A logic

analyser is £395+ VAT.

Thurlby Electronics Ltd,
New Road,

St Ives,

Huntingdon,

Cambs PE17 4BG.

.Tel: (0480) 63570.

datainputthere is an external '

clock input, external trigger
input and a clock qualifier
input.

The MLA-3300 provides a
256-bit/channel acquisition
memory and a 256-bit/channel
reference memory, aliowing
comparative acquisition.
Both memories have a stor-
age back-up facility allowing
detailed analysis at a later
time if required.

functions

Power
including words, glitch detec-
tion and clock delay send all
assigned data into memory:
glitch detection speed is at
least 15ns.

trigger

Fieldtech Heathrow Ltd,
Huntavia House,

420 Bath Road,
Longford,

Middlesex UB7 OLL.
Tel: (01) 897 6446.
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[ DMM

The model 4500 digital
multimeter, available from
PPM, requires no test probe
for measurement of voitages
up to 15kV dc or peak ac. Only
forvoltagesin excess of 15kV,
and up to 40kV, is the
optionally available high vol-
tage divider probe required.

This 4'%-digit instrument
provides 0.005% resolution,
permitting measurements
down to 10uV. The unit offers
six ranges each of ac volts, dc
volts, and high and low ohms.
On the two lowest voltage
ranges input impedance is
1000 megohms, which
improves measurement
integrity by a factor of 100
compared with conventional
DMMs.

The constant current digital
ohmmeter section has three
dedicated diode check
ranges which supply ade-
quate potential to forward
bias most semiconductor
junctions so that actual junc-
tion voltage drop can be
displayed. The remaining
three ohm ranges will not turn
on a diode junction.

For ac measurements the
unit features a wideband, low
noise average responding ac
converter, offering *0.25%
accuracy with bandwidth spe-
cified to 50kHz. True rms is
optionally  available  for
applications where highly
distorted waveforms are fre-
quently encountered.

The model 4500 is powered
by an internal rechargeable
battery pack and charging
circuitry running on 230V
mains supply.

PPM Instrumentation Ltd,
Hermitage Road,

St Johns,

Woking,

Surrey GU21 1TZ.

Tel: (04867) 80111.

COUNTER TIMERS

Thandar have introduced
two new counter timers.
Designated the TF1000 and
TF1100 respectively, they
offer the following specifica-
tions.

The TF1000 is a 100MHz
universal counter timer with
frequency, period, period
average, time interval, time
interval average, frequency
ratio and totalise measure-
ment modes.

Telonic Instruments Ltd,
the UK distributor for Kikusui,
have announced the
availability of a new high
specification CRT read-out
oscilloscope range.

The COM 7000 series con-
sists of 6 models with real-
time bandwidths of up to
200MHz, all with CRT read-
out, built-in DVM and fre-
quency counter. Three of the
six new instruments also
incorporate digital storage.

The top of the range is the
COM 7201, a200MHz real-time
bandwidth instrument with
50MHz clock rate digital stor-
age capability and GPIB com-
patibility.

In real-time mode the COM
7201 has 4 inputs, all with a
200MHz bandwidth. Channels
1 and 2 have selectable
input impedances of 1
megohm or 50 ohms and have
a sensitivity range from
1mV/div to 5V/div. Channels 3
and 4 have sensitivities of
0.1V/div or 0.5V/div.

Timebase speeds cover
1nanosec/divto 0.5 sec/divon
both A and B timebases. The
timebases can be operated in
A only, alternate, B only or B
triggered modes. The vari-
able delay time range is 100

nanosecs to 5 seconds. Two
separate trigger circuits pro-
vide for internal or external
trigger capability.

In its digital storage mode
the COM 7201 has 50MHz
clock rate 8-bit A to D conver-
ters. Single-shot sinusoidal
events up to 20MHz can be
stored by using the sinusoidal
interpolation facility. Repeti-
tive signals up to 100MHz can
be stored by using the repeat
function (equivalent to samp-
ling). A magnification func-
tion allows the stored wave-
form to be magnified by up to
100 times centred on the

trigger point.

Telonic will be displaying
the COM 7000 range at the
International Test and
Measurement Exhibition,
Olympia, London, from 23rd-
25th September. Also on show
will be Kikusui's new FFT
analyser, synthesizer func-
tion generator and various
logic analysers and con-
ventional scopes.

Telonic Instruments Ltd,
Boyn Valley Road,
Maidenhead,

Berks SL6 4EG.

Tel: (0628) 73933.

Both inputs (A and B) have
dc to 100MHz bandwidth, ac or
dc coupling, slope selection
and a x1/x10 attenuator.
Channel A also has an HF
filter. Both channels have

trigger level controls with
3-state trigger indicators.

A trigger hold-off control is
provided for time interval
measurements and a display
timer control allows display

times between 100ms and
infinity (hold). There is an
8-digit 0.56 inch red LED
display with six additional
annunciators for external
standard, gate, overflow,
MHz/us, kHz/ms and seconds.
Mounted on the rear panel
are an internal/external clock
switch and socket, low fre-
quency monitors for channels
A and B for probe calibration,
and dc trigger level outputs
for A and B. There is also a
monitor output for indication
of start and stop points when
in time interval mode; the
output has 3 states when
trigger hold-off is selected.
The TF1100 has an extra
input (C) to allow frequency
measurements to 1GHz. Both
models have a high stability
timebase option based upona
fast warm-up ovened crystal.

Thandar Electronics Ltd,
London Road,

St Ives,

Huntingdon,

Cambs PE17 4HJ.

Tel: (0480) 64646.
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The R71E now has a team-mate - the IC-R7000.
With these matching receivers it is now possible to tune from
100KHz-2GHz*

The IC-R7000 covers Aircraft, Marine, FM Broadcast,
Amateur Radio, Television and weather satellite bands.
The IC-R7000 incorporates FM wide/FM narrow, AM, USB and
LSB modes of operation with six tuning speeds - 0.1, 1.0, 5, 10
12 5, and 25KHz. *Frequency coverage 25-1000MHz and 1025-
2000MHz (25-1000MHz and 1260- 1300MHz guaranteed
specification). With the IC-R7000 you have normal tuning
capabihty with the front panel tuming knob or for quick tuning of
a desired frequency by using the front panel key-pad. A total of
99 memory channels are available for storage of received
frequencies and operating mode. Memory channels can be
called up by pressing the memory switch then rotating the
memory channel knob or bv direct keyboard entry
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The IC-R71E 1s a general coverage receiver 100KHz-30MHz

featuring direct keyboard frequency entry and infra-red remote
controller (optional) SSB. AM, CW, RTTY and FM (optional)
modes of operation With 32 programmable memory
channels, twin VFO's scanning systems, selectable
AGC, noise bianker, pass band tuning and a deep
notch filter. Keyboard frequencies can be selected
by pushing the digit keys in sequence of frequency
The frequency 1s altered without changing the main
tuning control. Options include’ EX257 FM untt,

RCI11 infra-red controller, CK70 D.C. adaptor for 12
volt operation, CW filter options and a high stability
crystal filter, SP3 and SP7 external loudspeakers,
EX310 voice synthesizer, HP1 headphones.

Computer Control These receivers can be connected
to a computer terminal via a suitable interface

JT602 Senal Interface for IC-R7000
JT603 Faraliel Interface for IC-R71E (IC-R7000)
The ICOM IC-R7IE requires the IC-EX309 interface connector

o Britsh
&S TelEcom
Cettney W5IET

[
o
=

1CR7000.

These receivers are available seperately but together would
make a superb listening station for the shortwave listener or
licensed amateur.

A sophisticated scanning system provides instant access
to specific frequency ranges. By depressing the Auto M switch,
the IC-R7000 automatically memorises frequencies that are 1n
use whilst 1n the scan mode and can be recalled later. The
scanning speed 1s adjustable and the scanning system includes
memory selected frequency ranges or prionty channels. All
functions including memory channel readout are clearly shown
on a dual-colour fluorescent display with dimmer switch. Other
features include dial-lock, noise blanker, S-meter and attenuator.

Options include: RC12 infra red controller, EX310 voice
synthesizer, SP3 and SP7 external loudspeakers, HP1
headphones and the ICOM AH-7000 super wideband discone
antenna
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13200 Dual-band

If you are a newly licensed or just
undecided about which band to first
operate, then the ICOM IC-3200E is just
the answer. This is a dual-band (144-146/
430-440MHz) F .M. transceiver ideally
suited for the mobile operator. The
IC-3200E has a built in duplexer and can
operate on one antenna for both VHF and
UHF, and with 25 watts of output power
on both bands (the low power can be
adjusted from 1 to 10 watts) you can never
. be far from a contact whether simplex or
2m/70cm repeater.

The IC-3200E employs a function key for
low priority operations to simplify the front
panel and a new LCD display which is
easy to read in bright sunhght, 10 memory channels wili show operating frequencies simplex or duplex, and four
scanning systems memory, band, program and priority scan.

1C271 & 471 Multimode
Base stations

ICOM can introduce you to a whole new
world via the world-communication satellite
OSCAR. Did you know that you can Tx to
OSCAR on the 430-440 MHz IC-471 and Rx
on the 2m IC-271.

By making simple modifications, you can
track the VFO's of the Rx and Tx either
normally or reverse. This 1s unique to these
ICOM rigs and therefore very useful for
OSCAR 10 communications. Digital A.F.C.
can also be provided for UOSAT etc. This
will give automatic tracking of the receiver with digital
readout of the doppler shift. The easy modifications needed to give you this
unique communications opportunity are published in the December '84 issue of OSCAR

NEWS. Back issues of OSCAR NEWS can be obtained from AMSAT (UK), LONDON E12 5EQ.

This range includes the IC-271E-10W, IC-271E-25W, 271H-100W and the 70cm versions IC-471E-25W and 471H-75W
r.f output. The 271E has an optional switchable front-end pre-amp. The 271H can use the pre-amp AG-25, with the 471E
and 471H using the AG35 mast-head pre-amp. Other options include internal switch-mode PSU's: the 271Eand 471E use
the PS25 and the 271H and 471H use the PS35.

Telephone us free-of-charge on: You can get what you want just by picking
up the telephone. Our mail order department
HELPLINE 0800_52 l 145 offers you free’same day despatch whenever
] possible, instant credit, interest free H.P.,
Mon-Fr1 09.00-13.00 and 1400-17.30 —— Barclaycard and Access facility, 24 hour
This is strictly a helpiine for obtaining information about or ordering ICOM equipment. We regret answerphone service.
this service cannot be used by dealers or for repair enquurtes and parts orders Thank you B ° o

O
IR e
0&@ < o'é'«&“‘

o (A & 5SS
SO



PRODUCT NEWS

TELECOMMS NEWS
Recent additions to the
Nevada Communications
range include some high
power variable capacitors
intended for both professio-
nal and amateur use.

The TC-250 is variable from
13-250pF and features a
breakdown voltage of 7.8kV. It
measures 101 x 105 x 88mm
with a weight of 0.62kg. The
price is £15.61 + VAT.

The TC-500 is a twin version
of the TC-250, with similar
specifications. It costs £19.50.

Both units feature a2mm air
gap between the plates and
have end plates of 6mm thick
acrylic perspex. For commer-
cial broadcast equipment
there is a version available
with ceramic end plates.

The TC-250 and TC-500 are
available in kit form for
amateurs building ATUs.

Telecomms have also
announced the release for
cellular use of the TC12LW

wideband beam antenna. This
features a gain of over 18dBi
and a frequency coverage of
855-955MHz, and has been
developed “to enable users
to gain access to the UK
cellular system from outside
the cells, eg areas such as
Wales or in the English
Channel”.

Samples have been purch-
ased by BT for evaluation. The
cost of the beam is £65 + VAT.

And finally... Telecomms
are now importing a range of
50 ohm ultra low loss cabie
from Japan. This double-
screened cable is claimed to
offer much greater flexibility
than the popular H100, as well
as lower losses. it is available
in three diameters, 8.1, 11.6
and 13.7mm, the cost being
£0.72, £1.68 and £2.52 per
metre respectively.
Telecomms,

189 London Road,
Portsmouth PO2 9AE.
Tel: (0705) 698113.

ANTEL ANTENNAS

The Swedish company
Antel has launched three
series of antennas intended
for mobile telephone
systems.

The antennas are manufac-
tured without internal cables
and this, according to the
manufacturers, results in low

losses and improved
reliability.

The three series of pro-
ducts have differing

properties. The BCD range
consists of omnidirectional
antennas, while the BCR and
LPD ranges are directional.

The antennas are intended
for use in the 800-960MHz
band. The BCD and BCR types

are split into two frequency
bands, 800-900MHz  and
870-970MHz. Bandwidth is
100MHz. The LPD antennas
have a bandwidth of 1770MHz.

The absence of internal
cables offers several advan-
tages. Cable losses and the
risks resulting from humidity
and contact problems disap-
pear, thus further improving
reliability.

The use of various forms of
reflector, in conjunction with
an omnidirectional antenna,
type BCD, aliows wider
opportunities for design of
the radiation pattern to suit
specific requirements.

In the case of the LPD
series, radiation patterns giv-

Invotron Limited has com-
menced production of a digi-
tal morse processor (DMP1),
which interfaces between a
morse key and a transmitter
so that with a conventional
up/down key it becomes
possible to send perfect
morse. The processor de-
codes the input and buffers it
in an 8K static RAM store,

before outputting it as a
continuous morse stream
with all mark and space

durations precisely correct.
The DMP1 integral store

enables a call to be stored.

and repeated at will by simply
pressing the RUN button.

In the correcting mode, the
output speed is set by the
user to be very slightly lower

than the average input speed.
In the repeat mode the output
speed can be changed to

higher or lower speeds
irrespective of the initial
input speed.

The digital morse proces-
sor is a powerful trainer,
enabling high speeds to be
generated from low input
speeds for receiving practice.
When sending, the indicators
will guide the beginner
towards improved dot and
dash durations and inter-
letter spacings.

Invotron Ltd,

Brookfield Avenue,
Blackrock,

Co Dublin,

Ireland.

Tel: Dublin 884993/831938.

VARIABLE ATTENUATORS

The comprehensive range
of variable attenuators made
by JFW Industries Inc for use
in RF, microwave, program-
mable and automatic test
equipment and systems is
now available in the UK from
Tony Chapman Electronics.

it embraces the R and DR
rotary series which provides

ing 120°, 90° and 60° sectors
are available. Gain is between
5dBd and 15dBd, depending
on design. The BCD type
gives a gain of 7 or 10dBd
while the BCR is available for
14 or 17dBd gain. The anten-
nas give 5% null fill-up in the
vertical plane and a lobe tilt of
1.25%.

Antel AB,

Bagargatan,

§$-384 00 Blomstermala,
Sweden.

Tel: 46 499 22710.

attenuation values up, to
110dB in 1dB steps for dual
concentric types, 70dB/10dB
and 10dB/1dB steps for single
shaft designs.

The frequency range cov-
ers dc to 2000MHz and impe-
dance values can be 50 or 75
ohms. A choice of SMA, BNC
and TNC connector con-
figurations is available.

Bench mounted atten-
uators for laboratory applica-
tions can comprise two atte-
nuators giving switchable
values down to 0.1dB.

The range of JFW atten-
uators available from Tony
Chapman Electronics covers
fixed, rotary and program-
mable models.

Tony Chapman
Electronics Ltd,
Electron House,
Hemnall Street,
Epping,

Essex CM16 4LS.
Tel: (0378) 78231.
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PRODUCT NEWS

REMOTE CONTROL

IQD has developed a
single-function version of
its Phonecontrol telephone
remote control system, Mini-
Phonecontrol, which incorpo-
rates a synthesized ‘voice’. It
has received BT approval and
will retail at £420.

Mini-Phonecontrol can be
used to monitoror control any
electrical function. As well as
industrial and commercial
applications, such as remote
switching, it can check and
reset security devices or
switch on and off domestic
central heating or hot water
by means of a simple
telephone call from anywhere
in the world.

The wunit plugs into an
ordinary telephone socket
and an authorised caller sim-
ply dials a dedicated number
followed by the function
code. A synthesized voice
immediately replies, giving
both the identity and current
status of whatever function is
to be controlled or monitored.
This can then be changed as
necessary.

1QD Ltd,

North Street,
Crewkerne,
Somerset TA18 7AR.
Tel: (0460) 74433.

Now available from Steinel

FIBRE OPTIC COUPLERS

Amphenol have introduced
the Interfuse 945 series
couplers for uniform distribu-
tion of light signals between
single-mode fibres, with very
low insertion loss.

Thestar coupler is availabie
with 4x4 or 3x3 port options,
implementing 25% or 33%
splitratios. Excess loss is less
than 0.5dB and output uni-
formity less than 0.5dB.

The tree coupler is avail-
able with 1x4 or 1x8 port
options, 25% or 125% split
ratios. Excess loss is <0.5dB
for 4-port couplers, <1dB for
8-port. Output uniformity is
<0.6dB. The units are suitable
for wavelengths of 820, 1300
and 1520nm.

Amphenol Ltd,
Thanet Way,
Whitstable,

Kent CT5 3JF.
Tel: (0227) 264411.

ISDN COMPONENTS

Online Distribution can
now supply the new Mitel
ST-Bus family of ISDN digital
communications compo-
nents. The Serial Telecom
Bus (ST-Bus) is a synchro-
nous intercomponent bus
operating at 2.084Mbit/sec for
communicating data, voice
and control messages.

The range includes the
MT8972 digital network inter-
face, the MT8978 and
MH89780 CEPT digital trunk
interface chips, and the
MT8950 data codec.

The MTB8972, programmed
at 80/160kbit/sec, gives full
duplex transmission over
two-wire telephone cable
with echo cancellation. It can
also be used as a high speed
modem and is available with
an evaluation board set.

The MT8978 is a single chip
Tx/Rx interface to CCITT/

CEPT digital trunk format at
2.048Mbit/sec. Apptlications
include trunk equipment,
PBX/Central Office and com-
puter/high speed data inter-
facing.

The MH89780, an enhanced
version of the MT8978, is
available with an evaluation
kit.

The MT8950 uses ISO-
CMOS technology to convert
low speed data into 64kbit/
sec channel formats. Applica-

tions include RS232/
UART data terminal to ST-Bus
interfacing and encod-
ing/decoding synchro-

nous/asynchronous data into
a voice codec equivalent
format,

Online Distribution Ltd,
Melbourne House,
Kingsway,

Bedford.

Tel: (0234) 217981.

flame.

For soldering and hot air
shrinking applications a
catplyser controls the heat,
giving typical temperatures
of | between 200-400°C for
soldering and 100-600°C for
heat shrinking. The GL1000
will be of use to the profes-
sional serviceman, DIY
enthusiast and hobbyist alike.

The unit is supplied boxed,
complete with adaptors for

INTERFACE HYBRIDS| |

Mitel Semiconductor have
now developed a family of
analogue-to-A-Law PCM in-
terfaces. Using Mitel's ad-
vanced ISO’*CMOS and hybrid
technology, these devices
offer advanced levels of mod-
ularity, space saving and cost
effectiveness.

Current line card designs
using discreet ICs, large
transformers and complex

cellular radio, voice messag-
ing, CO trunks and line con-
centrators.

Each interface circuit con-
tains and/or controls, all of
the BORSCHT functions
(using an advanced trans-
formerless 2W/4W conversion
design) and A/D and D/A
processing. The AL! devices
are available in three options
to allow flexibility of applica-
tion between short and long

is the GL1000 butane gas each application. It uses assembly, test and repair subscriber lines, CO trunks
powered multi-purpose ther- ordinarybutane gasandgives procedures “can now be and Mitel's ST-Bus, serial
mal tool. up to three hours use from rendered obsoleté”. The PCM interface.
The GL1000 is small and each filling. MH89615/25/35 family of ana-
compact, not much bigger logue line interfaces (ALls) Mitel Telecom Ltd,
than a magic marker, yet it Steinel (UK) Ltd, minimise critical line card Severnbridge Estate,
offers the user the ability to 37 Manasty Road, costs and PCB real estate for  Portskewett,
weld at temperatures of Orton Southgate, the existing and emerging Newport,
approximately 1300°C at the Peterborough PE2 OUP. digital communications Gwent NP6 4YR.
hottest point of the welding  Tel: (0733) 238265. equipment such as PBXs, Tel: (0291) 423355.
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PRODUCT NEWS

The new PC-IEEE from CiL
is an interface for IBM PCs
and compatibles to control
the IEEE-488 (GPIB, HPIB)
bus. It plugs directly into an
1/0 slot, and is the first of a
range of function cards for
the IBM PC planned for
release by the company.

The PC-IEEE features a Z80
microprocessor and up to 56K
of on-board memory. The
combination of high and low
level commands heid in ROM
provide simplicity of opera-
tion without sacrificing power
and flexibility.

CIL Microsystems Ltd,
Decoy Road,
Worthing,

Sussex BN14 8ND.
Tel: (0903) 210474.

FAILURE ANALYSIS

A new system for semicon-
ductor component failure and
defect analysis using liquid
crystals is now available from
Test Reliability Limited. The
surface of a device is coated
with a liquid crystal whichata
clearly defined temperature,
within a few tenths of a

degree Celcius, changes to a
normal liquid. Below the tran-
sition temperature the device
appears bright, but above this
temperature light is exting-
uished. Thus any dissipation
associated with the operation
or malfunction of a device is
clearly seen as a dark spot or
area.

The success of the tech-
nique relies substantially on
the degree of temperature
control and to a significant
extent on the selection of
liquid crystals.

Temptronic Corporation’s
TP0314 Alpha Controller,
Thermochuck, Thermosoc-
ket, Microjogger and Liquid
Crystal Application Kit pro-
vide all the essential ele-
ments for success using this
technique. Now it is possible
to observe defects with a
dissipation of only a few
microwatts and geometries
as small as just one micron.

Test Reliability Ltd,
PO Box 20,
Petersfield,
Hampshire.

Tel: (0730) 65412.

A new VME-compatible
ultra high performance 16-bit
computer, implementing the
first processor designed to

"directly execute high level

languages, has been
announced by Microsystem
Services (MSS).

Known as the MF1600 VME,
and produced by Metaforth
Computer Systems Limited,
this seif-contained develop-
ment system employs an
MF1600 CPU - Metaforth’s
new 20MHz 16-bit data, 24-bit
address processor which is
capable of executing at 6.6
MiPs.

The system allows highly
interactive application
development entirely in a
high level language, without
either assembler program-
ming or performance loss.
The kernel operating system
is a high level language that
complies with the Forth 83
Standard, and most high level
instructions are executed in
less than 200ns.

Unlike conventional pro-
cessors, the MF1600’s soft
architecture permits the
addition of the user’s special
microcoded primitive instruc-

tions to further accelerate
run time performance without
the need for software
rewrites. A built-in Profiler
utility allows identification of
new instruction require-
ments, and new microcoded
primitives can be designed
and simply installed in ROM.

The MF1600 VME system
includes a 128K static RAM,
512K bootstrap ROM, two 64K
EPROM sites, two indepen-
dent RS232 i/O ports, a fail-
safe ‘watchdog’ circuit and a
real-time clock/timer. The
system also has eight prior-

itised levels of interrupt, an
Option One arbiter, a bus
time-out counter and a VME
interface.

Reset and test/abort
switches, an alphanumeric
status display and a bus
master LED are built into the
system’s front panel.

Microsystem Services,
PO Box 37,

Lincoln Road,

Cressex Industrial Estate,
High Wycombe,

Bucks HP12 3XJ.

Tel: (0494) 41661.

COMPUTER INTERFACE

The new Comark Com-
puface is a bench-top Z80

based interface accom-
modating up to 16 indep-
endent analogue input/

outputs which are configured
for interfacing to a host
computer. This interface per-
mits avariety of measurement
and control facilities to be
performed by use of the
computer input and output
commands. Powerful 16-bit
A/D and D/A conversion is
incorporated to provide high
resolution (onedigit in 65536).

The sixteen /O channels
are arranged in 4 modules,
each having 4 channels which
can be selected from: ana-
logue voltage input, differen-
tial with 4 selectable gain
ranges; thermocouplie input
with automatic cold junction
compensation and linearisa-
tion (types J, K, T and N);
platinum resistance thermo-
meter input; frequency input
for applications such as flow
rate metering; analogue vol-
tage output; relay output; and
32 channel digital 1/O option
and 1 channel counter in

addition to 16 inputs/outputs.

The modules can be
selected in any required com-

‘bination to cater for a wide

variety of applications and
the voltage outputs can be
used to supply control signals
orfeed chartrecorders. Relay
output modules can be used
to operate solenoid valves,
process alarms and other
devices.

Afastscan rate, in excess of
1,000 readings per second,
permits ‘dynamic scanning’ in
data acquisition mode. Up to
16,000 readings can be stored
for subsequent transfer and
processing using the optional
32K RAM board.

The Compuface can be
specified with either an
RS232C or IEEE-488 interface.
Whilst the |IEEE-488 in-
herently provides for ‘daisy-
chaining’ of up to 15 units, a
special feature of the Com-
puface’s RS232C also allows
for daisy-chaining.

Comark Electronics Ltd,
Rustington,

Sussex.

Tel: (0903) 771911,
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REAL-TIME CLOCK

A real-time clock module
now available from QD is
specifically designed for use
in microprocessors. The RTC

58321 features a built-in
32.768kHz  standard clock
quartz oscillator which

eliminates the need for reg-
ulation and aids rational-
isations. It also incorporates
battery back-up, time counter
(hour, minute, second), date
counter (year, month, date
and day), a 12 hour/24 hour
clock switch-over function
and automatic leap year set-
ting, and counter start, stop
and reset functions.

The clock module has an
integrated circuit with an
output of 1Hz, and standard
signal output can be set at
1024Hz, one second, one min-
ute, one hour. A 4-bit bi-
directional bus line is
employed for data, which is
written to and read from
memory.

1QD Ltd,

North Street,
Crewkerne,
Somerset TA18 7AR.
Tel: (0460) 74433.

A low cost scrambler inte-
grated circuit to ensure
privacy with cordless and
cellular telephones, mobile
radios and security systems is
now available.

The DVS100 chip was
designed by Advanced Elec-
tronic Products (Merseyside)
Limited, and will be manufac-
tured by Marconi Electronic
Devices Limited.

Manufactured in bulk
CMOS, the new device is a
digital speech processor
which implements time divi-
sion multiplex (TDM) encryp-
tion techniques to provide
effective security along with
good voice quality at low cost.
The DVS100, with the addition
of a 64K DRAM, incorporates
all the necessary circuit ele-
ments to encrypt and decrypt
two analogue speech chan-
nels, which may be combined
to form a full dupiex system.

The TDM scrambling tech-
nique used in the DVS100
‘slices’ the speech waveform
in the time domain, and the
slices are re-ordered before
being transmitted.  This
breaks up the phonetic con-

tent of the waveform and
makes the signal uninteliigi-
bie to the human ear.

Marconi Electronic Devices,
Doddington Road,

Lincoln LN1 3LF.

Tel: (0522) 688121,

RADIO ALARMS

Osiris Controls Ltd are now
manufacturing the first units
in a range of radio alarm
equipment at their new fac-
tory in South Wales. These
include a push-button oper-
ated portable transmitter
which sends a coded signal
over a distance of up to 200m,
and single, 16 and 31-channel
double superhet receivers
which produce puised out-
puts on receipt of the coded
signals. There is an optional
preamplifier to increase the
range in adverse conditions.

Codes are selected by 16-
position DIL switches, provid-
ing more than 2000 alterna-
tives to ensure security.

It will also be possible to
connect a transmitter to pro-
ximity switches and pressure
pads to protect doors and
windows.

The equipment has been
approved to DTl specification
MPT1309 and operates at
173MHz. Prices are claimed to
be unbeatabie.

Osiris Controls Ltd,

22 Pwll-Y-Min Crescent,
Peterston-Super-Ely,
Cardiff CF5 6LR.

Tel: (0443) 740627.

MULTIPURPOSE SOLDER

Multicore Solders Limited
have developed a unique, fast

acting flux-cored solder
which is suitable for all
electrical and electronic

work, as well as for most types
of metal. The fluxinthe solder

~ wire is entirely non corrosive.

Recently this has been sold
for specialised industrial use,
but it is now available in a
consumer pack, and is a 60/40
alloy, 1.2mm diameter 5-core
solder wire.

The new MX100 solder is
available from most electrical
and hardware stores at a
retail price of £1.99 inc VAT.

Bib Solder Division,
Bib Audio/Video
Products Ltd,

16-BIT TRANSPUTER

The new IMS T212 16-bit

Transputer with  on-chip
memory and communications
is now available ex-stock
from Rapid Silicon.
Manufactured using a
single 1.5 micron CMOS chip
and housed in a 68-pin pack-
age, the IMS T212 includes 2K
bytes of 50ns static RAM, an
interface for up to 64K bytes
of direct address memory,
and four Inmos standard
10Mbits/sec full duplex serial
links for concurrent message
passing to other transputer
devices. In addition, the
device has a maximum data
rate of 40M bytes/sec and

L E R

A

multi-port access for the pro-
cessor and serial links.

The IMS T212 is compatible
atboth program and interface
level with all Transputer pro-
ducts, including the B006-1
Transputer expansion board.
This board contains one T212
Transputer and space for
another eight.

A fully populated B006-1
provides a processing
capability of S0OMIPs.

Rapid Silicon,
Rapid House,
Denmark Street,
High Wycombe,
Bucks HP11 2ER.
Tel: (0494) 26271.

Kelsey House,
Wood Lane End,
Hemel Hempstead,
Herts HP2 4RQ.
Tel: (0442) 61291.

POWER TRANSFORMERS

Toroid Technology Ltd are
introducing a new range of
UK designed and manufac-
tured toroidal power transfor-
mers with applications in
electronic and electrical
equipment.

This high quality profes-
sional range consists of five
power ratings from 15VA-to
130VA, 48-60Hz: maximum
ambient operating tempera-
ture is 55°C. These products
are designed for applications
requiring low magnetic field
and low temperature rise.
They incorporate a copper
foil screen between primary
and secondary.

Terminations are heat
resistant PVC stranded wires
and mounting arrangement is
by single screw fixing into the
base of the transformer.

Physical size is between 63 x
31 and 114 x 41mm.

Toroid Technology,
175a Brigstock Road,
Thornton Heath,
Surrey CR4 7JP.

Tel: (01) 689 8002.
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Digital stereo sound

On 18th July the BBC
started limited experimental
engineering tests of digital
stereo sound with television.
The first programme to be
transmitted in these tests was
‘The First Night of the Proms’,
which was broadcast live from
the Albert Hall. The tests,
from the BBC 2 television
transmitter at Crystal Paiace
and its dependent relays, will
enable staff to gain oper-
ational experience and allow
manufacturers the opportun-
ity to build and test prototype
stereo decoders.

The stereo channel on the

transmitter carries either
programme related material
when this is available or high
quality music at other times.
The experimental signal will
be liable to interruptions,
although the normal sound
channel is not affected by
these tests.

The stereo sound signal is
transmitted by quadrature
phase-shift keying (QPSK)
modulation of a carrier
placed 6.552MHz above the
vision carrier. The system,
developed bythe BBC, under-
went trials in 1983/84, and is
the subjectof ajoint BBC/IBA
specification that is under

A pose for the picture!

A young Welsh engineer became a human link with a satellite 22,000 miles
up in space to provide pictures of the royal wedding to millions of people
around the world. The Manpack, a BT invention, is a mobile, battery-
operated microwave radio transmitter which converts video pictures to

microwave frequency
PR

consideration by the DTl as a
potential UK standard.

New sound distribution
equipment has been
developed to carry the stereo
signal to the transmitters. The
BBC currently uses a digital
transmission system known
as sound-in-syncs to distri-
bute the sound signal.
However, the present system
cannot accommodate a
stereo sound signal, and
therefore a dual-channel sys-
tem has been developed by
the BBC Engineering Design
and Equipment Department
together with Pye TVT Ltd,
who are manufacturing the
dual-channe! sound-in-sync
equipment.

There are currently no
domestic receivers capable
of decoding the stereo sig-
nals, and stereo televisions
intended for use with video
cassette recorders will not
work in stereo with this sys-
tem. It is expected that the
BBC 1 transmitter at Crystal
Palace will join the experi-
ment later this year, although
there are no plans as yet to
extend the experiment to
other parts of the UK.

Defence spectrum review

Following its inaugural
meeting, the Defence Spec-
trum Review Committee has
asked for evidence from
broadcasters, manufacturers,
public utilities and lobby
groups.

It will examine the current
and foreseen use of those
parts of the radio frequency
spectrum which are allocated
for national defence.

The review is to take
account of the operational
needs of the services for
which the Ministry of Defence
has responsibility, defence
procurement policies and
procedures, the obligations
imposed by international
treaties and agreements, the
impact of technological
developments, the availabil-
ity of economic and other
resources to implement
changes and the overall
demands on the spectrum by
all users, civil and military.

The review will be con-
ducted in stages. The first
stage will concentrate on
the frequency range 470-
3400MHz and is to be com-
pleted by 31stDecember 1987.

The first stage of the review

will run concurrently with a
more general survey of the
allocations within the same
frequency range. This survey
is being undertaken by the
Radio Regulatory Division of
the DTI. Areport covering the
work of both bodies will be
published.

Individuals or organisa-
tions wishing to submit writ-
ten evidence should send
their submissions before 3rd
October 1986 to: Ken Hutch-
inson, Secretary, Defence
Spectrum Review, DTI, Room
508, Waterloo Bridge House,
Waterloo Road, London SE1
8UA.

Good idea, silly name
Motorola has announced
the availability of Dr BUB, an
electronic bulletin board
dedicated to digital signal
processing (DSP). The bulle-
tin board offers the DSP
community a wide range of

information on Motorola’s
new line of digital signal
processors.

Dr BUB provides the user
with documentation on new
products and improvements
on existing products, applica-
tion notes, DSP contest
information, a confidential
mail service, and a question
and answer forum. A user can
access the bulletin board
from anywhere in the world
providing they have a 1200
baud modem (Bell 212A or
V.22) and a terminal or perso-
nal computer.

For more information on Dr
BUB and Motorola DSP call
Dr BUB at (512)440-DSP1 (440-
3771) or contact the Motorola
Literature Distribution Cen-
ter, PO Box 20924, Phoenix,
Arizona 85036 and request
BR297.

Burmese short wave

Under a £700,000 contract
placed by Gesellschaft Fir
Technische Zusammenarbeit
(GTZ) and funded by German
Aid, Incomtel are to provide
and install a new short wave
radio transmission network in
Rangoon for the Burma
Broadcasting Corporation.

The two latest design short
wave PDM transmitters with
PIE equipment will, with the
two 100kW combined medium
wave transmitters and anten-
nas supplied by AEG
Telefunken, provide clear
border to border transmis-
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A picture of a poseur!

Our very own Mr Duncan Leslie mixing with the 'Pop (out) Set’ at a press
launch held by Beckman Industrial in Sam'’s very own bra(?)

sion throughout Burma for
the first time.

The network, to be commis-
sioned by engineers from
Incomtel’s British and Ger-
man offices next year, will
replace the present outdated
short and medium wave sys-
tem and will be housed in a
new transmission building
now being built by the Burma
Broadcasting Corporation.

Satellite TV centre

Whoever said that there
was a lot more money resid-
ing in the south-east of Eng-
tand than elsewhere in the
country certainly wasn't tal-
king out of the wrong orifice.
Intestimony of this fact, anew
shop dealing only in satellite
TV equipment was due to
open in sunny Brighton dur-
ing August. There must be a
good deal of disposable cash
down that way for such a shop
to be considered commer-
cially viable, considering the
embryonic nature of this
market.

The Home + Business
Satellite TV Centre is situated
in Churchill Square, Brighton,
and will deal in equipment
from NEC, Ferguson, Grun-
dig, Luxor, Philips, STS and
“many other leading Euro-
pean, Japanese and Amer-
ican manufacturers’.

Weather satellite decoder
If you're keen on weather
satellites it's well worth tak-
ing a butcher’s at the latest
edition of Electronics ~ The
Maplin Magazine, which fea-

tures a weather satellite
decoder to compiement their
receiver project published
earlier this year. This issue
also contains an 8-bit paraliel
input port for the Amstrad
CPC computers, which
Maplin suggest could be used
to interface the weather
satellite decoder.

Incidentally, Electronics -
The Maplin Magazine is
apparently the UK's best sell-
ing electronics publication.
Must be great to work on:
produce one issue every
three months and then watch
it sell more than anyone else.
I'm obviously doing some-
thing wrong here!

Satcom system for BNSC

A civil satellite communica-
tions Earth terminal, custom-
designed and manufactured
by Ferranti for the British
National Space Centre
(BNSC), has been installed
and commissioned at RSRE
Defford in Worcestershire.

The BNSC, formed last year
to improve and co-ordinate
the development of British
space technology, will use
the terminal initially to sup-
port an experimental prog-
ramme with Ku-band satel-
lites and Olympus - 1.

The terminal is a ‘turn-key’
system based on a 5.6 metre
Inteisat E2 dish aerial. Initial
operation will be in the
12/14GHz bands, and the sys-
tem is adaptabie to allow field
substitution of an 11/13GHz
horn and OMT (ortho-mode-
transducer). The antenna

pointing systemis compatible
with the tracking require-
ments of the Intelsat standard
E Earth station and the Eutel-
sat ESC muiti-service system
specifications.

The satellite communica-
tions Earth terminal is made
by Ferranti Microwave at
Poynton using mainly British
equipment. The stringent
noise specifications for the
up/down converters are met
using Ferranti low noise
phase-locked oscillators, and
a Ferranti low noise FET
amplifier is used in the
receive chain.

Laser antenna alignment

Tony Chapman Electronics
claims a new boresight laser
provides test engineers with
an exciting new totally port-
able system for the quick,
accurate and inexpensive
alignment of antennas. It
enables perfect alignment
between transmit and
receiver antennas and means
the elimination of the need
for traditional surveying
instrumentation, which is
both time consuming and
difficult to use.

Before antennas can be
tested in an anechoic cham-
ber, the source antenna and
the antenna under test must
be aligned, or boresighted,
perfectly. The new centre-

head boresight faser made by
Hulbert Engineering, and
introduced to the UK by Tony
Chapman Electronics of
Epping in Essex, is designed
to greatly ease this task
without sacrificing accuracy
by using a coherent light
source to  adjust the
antennas.

The laser is first used to
align the antenna under test
by replacing the source
antenna and directing a TmwW
visible light beam down-
range to the test antenna.
Azimuth adjustments are
then made to this antenna’s
polarization positioner until
the laser beam intersects the
geographical centre of the
antennato leave the position-
ers aligned in one plane. The
laser is then mounted on the
test antenna’s positioner and
the process is repeated until

both antennas’ positioners
are boresighted in two
planes.

The whole process requires
about 30 minutes. The laser
tube has a typical lifetime of
greater than 15,000 hours, and
has been builtto operate from
10° to 60°C at humidity levels
as high as 95%. Since the
laser’'s current requirements
are low, 4.5+ 0.1mA, it can be
battery powered for field use.
Each unit is supplied with its
own rechargeable battery.
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ESPRIT Conference

Following its success in
1984 and 1985, the ESPRIT
Conference will once again
be held at the Palais des
Congreés in Brussels from 29th
September to 1st October
1986. As in previous years,
some 700 participants will
attend technical working ses-
sions on the firsttwo days and
1000 guests will hear major
industrial and political speak-
ers on the third day — ‘The IT
Forum’'.

The Forum day speakers
include Karl-Heinz Narjes,
Vice President of the Com-
mission of the European
Communities; Geoffrey Pat-
tie, UK Minister of State for IT
and Telecommunications and
Chairman of the Research

Council at that time; and
Carlo de Benedetti, Chair-
man of Olivetti. Michel

Poniatowski, Chairman of the
European Parliament’s Com-
mission on Energy Research
and Technology, has also
been invited. These speakers
will address major themes in

high technology, and review
the strategic importance of
information technology and
industrial co-operation in
Europe; the title of the ses-
sions is ‘European IT — Tur-
ning the Tide'.

Further details are avail-
able from the Organisation
Bureau ECCO, 17a rue Vilain
X1, 1050 Brussels. Tel: (02)
647 8780.

EMI

The |IEEIE is to hold a one
day symposium on ‘Electro-
magnetic Interference:
Practical Design and Con-
struction Techniques' in Lon-
don on Monday 17th Novem-
ber 1986.

This event, co-sponsored
by The institution of Electri-
cal Engineers, Institution
of Electronic and Radio
Engineers, Institute of
Measurement and Control,
and Society of Electronic and
Radio Technicians, is a
sequel to the IEEIE sympo-
sium in April 1985 which
provided a practical introduc-

tion for engineers to the
subject of electromagnetic
interference, and which
attracted a capacity attend-
ance.

The basic aim of this latest
IEEIE symposium is to dis-
cuss practical design and
construction techniques to
minimise  electromagnetic
interference effects in elec-
tronic and similar equip-
ments. Consideration will
also be given to installation,
test and maintenance
aspects. The emphasis will be
on practical engineering
(rather than academic or
theoretical) considerations.
The symposium is intended
primarily for engineers and
managers in the electronics,

communications, computer
and related industrial
sectors.

A special discount will be
allowed to delegates who
book and pay before 1st
October.

Programme details and
application forms are obtain-
able from: The Conference

Secretary, |EEIE, Savoy Hill
House, Savoy Hill, London
WC2R 0BS. Tel: (01) 836 3357.

Sound Comm 86

Following last year's
successful event at Preston,
the Association of Sound and
Communication Engineers
will hold their second Sound
Show at a larger venue, the
New Century Hall, Manches-
ter, on Wednesday 1st and
Thursday 2nd October 1986. A
late night on Wednesday will
give everyone the opportun-
ity of seeing this exhibition.
Opening times are 10.00am
until 9.00pm and 10.00am to
5.00pm respectively.

Sound Comm 86 will cater
for all who use equipment for
the reproduction of sound.
This show is described as a
must for the PA system desig-
ner, club proprietor, purchas-
ing manager, architect and
‘end user’ alike.

Special rail and hotel con-
cessions are available. For
details contact the ASCE on
(06286) 67633.

from £185 + VAT.

and case.
from £295 + VAT.

The Archer 780 $BC

The SDS ARCHER - The Z80 based single board

computer chosen by professionals and OEM users.

* Top quality board with 4 parallel and 2 serial ports,
counter-timers, power-fail interrupt, watchdog timer,
EPROM & battery backed RAM.

* OPTIONS: on board power supply, smart case,
ROMable BASIC, Debug Monitor, wide range of /O &
memory extension cards.

The Bowman 68000 &HBC

The SDS BOWMAN — The 68000 based single board
computer for advanced high speed applications.
* Extended double Eurocard with 2 parallel & 2 serial
ports, battery backed CMOS RAM, EPROM, 2 counter-
timers, watchdog timer, powerfail interrupt, & an
optional zero wait state half megabyte D-RAM.
* Extended width versions with on board power supply

Sherwood Datadystems Lid

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067
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hen the satellite TV tuner project
appeared in Radio & Electronics
World back in the August issue, a
comment subsequently heard more than
once concerned availability (or lack
thereof) of cheap dishes and LNBs.
“OK,” said Mr Enthusiast, “so | can
save a few bob by building my own tuner.
But I'm still going to have to pay full
whack for the other bits. The overall
saving on a full system will hardly be
worth the effort...”

Great minds?

Well, great minds think alike it seems
(and R&EWreaders all have great minds,
don'tthey?). A phone call from Mike Fox
of Kord Audio Products, until now known
for their hi-fi speakers and amps,
produceddetails ofacheap dish antenna
that his company’s been working on.

The Kord product has been designed
with the DIY enthusiast very much in
mind. The various elements are available
separately to allow the purchaser to do
as much himself as he feels capable of,
and thus benefit from the resultant cost
savings.

The dish itself is of glass reinforced
plastic (GRP), with a layer of conductive
material encapsulated beneath the sur-
face. In early models this material was
nickel based, but now a substance of
greatly improved conductivity is being
employed.

The diameter is 1.5m (5ft) and the gain
is quoted as 42.5dB (this being for the
nickel based conductive layer, inci-
dentally). This compares favourably with
dishes from other manufacturers, who
generally quote between 42 and 44dB,
and should prove entirely adequate.

Mike describes his product as being
stronger than a comparable metal dish,
and other GRP dishes on the market
seemto bear outhis contention thatsuch
dishes are capable of performing as well
as metal. And the price? Well, you can
have a Kord dish (minus mount) for£77 +
VAT.

Who's keen on DIY?

For the keen DIY enthusiast, Kord
provide full details of dimensions and
construction of the tripod for mounting
the LNB on the dish. Likewise there are
notes and dimensions describing how to
build a simple dish mount out of Dexion
or similar, although it is pointed out that
such a simple mount is really only
suitable for pointing the dish at one
satellite (unless you really insist on
manhandling it around and fiddling
about with alignment every time you

M«::;‘k

want to change between ECS1 and
Intelsat V).

If the idea of such metal bashing
doesn’'t appeal (it's worth bearing in
mind that the dimensions of the LNB
mount have to be followed closely at
these frequencies), the LNB tripod is
available separately for £14.50 + VAT,
while a proper polar mount for the dish
costs £95 + VAT.

According to Mike, Kord are producing
tar fewer polar mounts than they are
dishes, since they anticipate that many
people will devise their own mounts. If
demand is sufficient, however, the price
might well fall considerably.

If you're wondering how these prices
compare with the competition, you could
expect to pay at least £280 for a dish and
mount if purchased from an ‘established’
dealer.

The DIY notes are available from Kord
for £2 + a large SAE, the £2 being
refundable on the purchase of a dish.
These notes also include some details of
alignment with the satellites. The com-
pany will also send a data sheet (free of
charge) in response to enquiries,
although this won'’t tell you any more
than you've learnt here.

Cheep, cheep!

S0, now you can get a cheap dish as
well as a cheap tuner. All we need now is
a source of cheap LNBs, or a simple
means of otherwise converting down the
signals. Any ideas?

- A
»s Nﬁ).‘ -~

SATELLITETV
-ON A BUDGET

Kord Audio Products Ltd
7 The Green

Nettleham

Nr. Lincoln

Tel: (0522) 750702
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he supply of cables and interface
devices is the fastest growing and

most lucrative part of the home compu-
ter and the electronic office industry.
The reason for it is a lack of standardisa-
tion, so that each manufacturer’s line has
special features which inhibit intercon-
nection with units made by anyone else.
Although a skilled amateur might defeat
this, and ‘Fixit-Widget Merchants’ enjoy
a bonanza, this is still a debilitating
process in no-one’s long term interest.

However, there is hope on the horizon
in the form of the S5/8 (serial 5V, 8-pin)
interface, which is now before BSI and
which | outlined in R&EW, May 1985.

There is now adefinitive description of
this in Wireless World of July and August
1986 by Andrew Hardie, who has been
very active in the birth of the proposals
now in the hands of the British Standards
Institution.

| have beeninvolvedinitsuseonaline-
powered modem, which is aspecial case
where not all matters associated with
connections are clear. This gave experi-
ence in connecting such an S5/8 unit to
a variety of computers with RS232 in
various forms, BBC and Kyocera micros,
for example.

To solve a problem we need to know
how and why it arose, as well as the

(Screen)

Bob Redding G3VMR

<

obvious symptoms, so let us look at the
standardisation process.

Problems of standardisation

When | first became involved with
engineering standards, | thought they
were ‘an agreement of common ground
among experts, in order to co-operate
and develop further in accord’. They
were certainly not a cookbook of how the
uninitiated could do it, and many of the
documents said so in no uncertain terms.
Unfortunately the term ‘Industry Stan-
dard’ has since tended to become a
global answer to all questions that are
difficult to answer and, of course, is

" completely meaningless, for it means

whatever you want it to!

The reason for the problem is the fact
that so many people do not really know
what they are doing, a problem com-
pounded by the cult that a manager (or a
salesman) isthe same, whetheritisinthe
field of computers or fish and chips. He
can always ask his experts, buthe should
remember the joke about the army
message ‘send 3 & 4d. We are going to a
dance'.”

The ‘magic keyword’ syndrome can be
even worse. The marketing manager of

*send reinforcements. We are going to advance

a company who makes V21 and V23
modems phoned me because an impor-
tant customer wanted something else-a
V24 one. | had to explain that ‘V24' is
essentially a list of the names of the pins
on an ‘RS232 connector’, and that is the
grandaddy of this problem area.

If you do not know about gender-
benders, null modems, DCEs and DTEs
as well as other items of the RS232
language, you are lucky and you will find
a large range of fix-it devices in many
mail-order catalogues. Many people
think thata‘D-25connector’isasure sign
of an RS232 interface, whereas none of
the specifications define what connec-
tors shall be used, and in fact almost any
number of pins between3and 37isinuse
at present.

The reason of course is that RS232 has
just growed like Topsy since the early
days of the 48 volt mechanical teleprin-
ter, and we have added new things when
we needed them, without throwing away
the old ones.

A fresh start

Obviously we need to start again, and
the impetus came with the advent of the
hand-held computer because a much
smaller connector was essential, and a
single-sided supply of 5 volts is clearly
adequate for all reasonable purposes.
The Public Services Working Party,
originally formed to define a standard for
micro floppies, turned its attention to
interfaces and the S5/8 is a result. The
organisation has been hosted by one of
the bodies - the Central Computer and
Telecommunications Agency - but it is
hoped it will be gradually taken over by
the British Standards Institute which has
to attain industry’'s endorsement of it.

A personal impression

The proof of the pudding is in the
eating, and the following is the personal
experience of utilising the $5/8, with
particular reference to the special but
difficult case of modems.

Below is an outline diagram which
indicates the basic features for this
discussion, but | suggest that anyone
really interested should obtain the full
documents from the BS!| or CCTA at
Riverwalk House, Millbank, London
SW1P 4RT. They describe fully the
buffering and the evolving of new items
so that S5/8 replaces not only serial
connections but also parallel connec-
tions, eg ‘Centronics’, and it's meant to
operate at up to 9,600 baud!

The basis is that all units are equal and
have signals called ‘D In’ and ‘D Out’,and
what goes out of one socket goes into
another. There are also handshake ‘H’
signals which also go ‘'In’ and ‘Out’. For
some uses you might want further

_control signals in and out, and so we call

these ‘S’ for special. We need a common
or earth, ground pin 2, and there is a
central pin 8 marked ‘+' which carries a
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5 volt supply so that we can power one
unit from another, instead of having
interminable supply and lead problems.

This means that there is only one cable
which has a plug on each end, and the
cross-connection between input and
output for the data and handshakes is
done within the cable, so - "You can'tgo
wrong”. Because of the universality of
the DIN series, you can put3,5,or7-pinas
well as 8-pin connectors into the S5/8
sockets and there is no reason why we
shouldn't use them. However, it would
appear contrary and stupid to choose a
socket for a unit for iess than the full S5/8
complement of 8 ways, even if only3 or$5
are used. Finally, the system is designed
around a 5 volt single-sided supply, and
few hobbyists or professionals worth
their salt would quarrel with that.

Applications of $5/8

The best known application of the S5/8
isthe Liberator, ahand-held PC specially
developed for Government departments
by Thorn-EMI. Various people have
provided ancillary equipment, eg prin-
ters, modems etc, and there are now a
considerable number of devices using
the system.

The real proof of its efficacy shows
when it has to be interconnected with
existing equipment using the old con-
ventions. If we can do thisin a clean and
simple way, then the advantages will
become obvious.

Aline-powered modem was adapted to
suit the Liberator and similar hand-held
terminals, because the use of the line-
holding current of the telephone simpli-
fies cabling and means there is no drain
on the internal batteries.

To standardise on the 85/8 connection
for the modem, we needed adaptors to
work with other plugs and sockets, and
with the various complications of the
RS232.

Recent experience

My recent experience is described
below. The modem will be detailed in a
separate article, and for the moment we
need only concern ourselves with the
logical ‘data input’ and ‘data output’
connections. These are signals that any
modem must provide, as distinct from
such auxiliary ones as carrier detection,
line ringing and dialling facilities which
we have come to expect in the more
exotic models. What really matters is ‘D
in’and ‘D out’ for the data, for the restare
really isolated connections to suitabte
extra circuitry in the computer or in the
modem itself.

A modem cannot provide hardware
handshakes, and so H1 and H2 cannot be
employed, although their use might be
simulated. The S5/8 specification makes
this point clear by insisting that the
control of data should be software
control, ie ‘X on’, ‘X off’. The exact way in
which the H and F2 are used to bring in

)

J A <
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The ED3010 line-powered modem

the other connections and to provide
dialling will be described in a later
article.

Connection to a telephone line

The standard way of connecting any
terminal to a BT line is by means of an
opto-isolator of suitable rating, and
consequently data of amodem invariably
uses something like the interface shown
‘Data out’ invariably has sufficient
energy to operate the LED (which
requires a milliamp or less at about two
volts), but the data inwards is received at
an open transistor junction which
requires a local voltage on the computer
side to turnthisinto data,and hencepin8

and its 5 volts does the necessary via a
10k resistor.

This also applies to any other machine
if a suitable voltage can be found. There
is a good case for using a battery to avoid
having to find a suitable pin in whatever
connector is used.

Connection to other interfaces
Connection of the modem to previous
standards such as RS232 and RS422 or
423 is quite easy, subject to precautions
that the voltage and current available is
not excessive, and that one picks up
voltage for the received data of 5 volts
from a convenient spot. This is probably
best described by considering individual

Isolating a computer from the BT phone line using opto-isolators

Opto-couplers
7kV isolating

COMPUTER

TERMINAL

Data from

To
computer

[}

Further

isolators
for dialling
carrier

L.

detect e.c.

TELEPHONE

MODEM &

POWER
SUPPLY

A
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S$5/8 INTERFACE

computers, since unfortunately the plug
and the designation terminology and

SQUT V8+ SINP convention vary widely between manu-
(RED) facturers.
i 6 s5/8 ( Listed below is the way a number of
o1 popular types have been used, which wili
D Out 30— 2 :ssz;’sz give a clue to the operation of further
DOOUT 3 3 1DINP D e 10 e ones. A general diagram is given along
(BLUE) (YELLOW) + 80— 4 tandy.NEC etc With the precise arrangement for the
*5 BBC and Kyocera, and hand-helds by
/ N . _:‘75 Tandy, NEC and Olivetti.
5 L _.E eg Link 5& 20 Re .
= . i placing plugs
HOUT GROUND  HINF L J aevirabre The ED3010 hgas a captive lead ending
(BROWN) in an S5/8 plug so that the cable cannot
Connection to hand-helds be lost or mislaid. If you will use it only
Tandy, NEC, Olivetti etc with a non-S5/8 computer, then it is
probably best to cut off the plug and
make connection to a D type or other
appropriate plug to suit your computer.
The colouring of the leads is as follows:
s5/8 $5/8 pin 8 is red, pin 3 (D OUT) is blue, pin 1
Rs::: N4148 v/+a i:::‘_[ 1N4148 148 oss (D INP) is yellow, and pin 2 (ground) is
Cngj_»— 20 or D-}"‘._] o R DGR, .
Data out © sDinp1 :fx.ﬁ 5 Dlin One can then make any |nte(na|'
Data G S oweia ST o o 3 handshakes or ‘kick one's own behind
5y b pRpa— Sioteurd S Groundla connections in the plug that goes to the

BBC computer to modem
If RS423 is inactive RTS goes negative: the
diode prevents confusion

Typical RS232 ‘DTE’

present

Use resistor R to limit current to 4mA if £12V is

computer. Alternatively, a socket for the
8-pin DIN plug may be connected by a
further lead which has the handshake
necessary for the terminal or computer

concerned.
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rom Solar News we gather that the
first sunspot group of the new solar
cycle made its appearance on 3rd July.
This makes June the minimum of the old
cycle so we can now look forward to a
gradual increase in solar activity. The
accompanying graph produced by Roger
Heard and reproduced from Solar News
shows clearly how solar activity has
decreased over the last few years.
Those readers who are interested in
solar matters and their relationship to
radio propagation will find Solar News a
most interesting and informative
publication. It is available from Bert
Chapman, ‘Brindles’, Mill Lane, Hooe,
Battle, East Sussex TN33 9HT.

‘Hands Across America’

In our July contribution we mentioned
the part amateur radio was to play in the
‘Hands Across America’ project. From
Westlink Report we learn that this
project was eminently successful. From
California to New York more than five
and a half million Americans, co-ordin-
ated by more than three and a half
thousand radio amateurs, held hands for
fifteen minutes on Sunday, 25th May. The
idea was to further an awareness of the
plight of the homeless and hungry and to
raise money to aid them. W6RO, aboard
the old Queen Mary ocean liner, served
as the West Coast Net Command, while
the Eastern Command originated from a
‘waikie-talkie’ in Battery Park, New York.

Each actual mile of the route had a
radioamateur assigned toitand informa-
tion was fed to state HQs. VHF and UHF
were mostly used, although there were
several areas where 80 or 40 metre SSB
proved a better alternative.

The amateur radio network saved the
project a lot of expenses which would
otherwise have been incurred. This
being the case, the dollar value of
amateur radio time contribution may well
be one of the biggest in bringing aid to
those Americans most in need of it.

Oscar 10 back in limited service
Recovery efforts aimed at restoring
Oscar 10 to service proved partially
successful when, on 15th July, the Mode
B transponder was brought back into
limited service, thus successfully con-
cluding a process of diagnostic testing,
rewriting the Integrated Housekeeping
Unit (IHU) software and cautious evalua-

tion of resuits at each stage of testing.

Oscar 10's IHU memory had been
showing evidence of accumulated radia-
tion damage for several months. While
there is a software error correcting
system aboard the satellite, this was
ultimately unable to correct all the
software errors which had accumulated
through repeated radiation damage to
the IHU memory and it finally became
overwhelmed. The operating system
‘crashed’ and Oscar 10 went off the air.

At the time the situation looked bleak
and the satellite controllers were only
able to reset the IHU with the master
resetcommand. Karl Meinzer DJ4ZC, the
principal architect of the IPS operating
system, designed a memory diagnostic
package which produced a ‘memory
map’ of the failed memory cells. Based
on this he was able to rewrite the IPS
operating system so as to avoid the
affected zones.

lan Ashley ZL1AOX, the New Zealand
Satellite Controller, soon reported that
this new IPS software package seemed
to be working. By about 12th July the
decision was taken to turn on the Mode B
transponder. This was done with a
reduced operating schedule.

Reorientation procedure

The overall situation is now stable and
it has been possible to carry out a
reorientation procedure to adjust the
satellite’s attitude to accommodate sea-
sonal changes in sun angles. Had this
reorientation not been possible, by late

Showing how solar activity has decreased over
the last few years
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summer Oscar 10 would have been in
dire straits due to reduced sun angle and
a consequent reduction in electrical
power.

Following this reorientation process
an improved operating schedule may be
possible. At present, however, due tothe
reduced memory capacity it is not
possible to transmit CW and RTTY
telemetry. Bulletins are therefore cur-
rently being sent by PSK ‘M’ blocks only.

JAS-1

At the time of writing, satellite enthu-
siasts are awaiting launch of the first of
the Japanese amateur radio satellites,
JAS-1. The first date given for launch, viz
31st July, has passed and the second
date, 3rd August, has also passed. The
proposed date is now 12th August, with
launch time being between 2030 and 2230
hrs UTC (we have lift-offl Launch was, in
fact, successful - Ed).

It is interesting to see that Japanese
launch dates are just as subject to delays
as those originating in the West! These
delays are also due to similar causes
apparently, as the launch vehicle H-1
failed a rehearsal test on 15th July, but
did pass the countdown rehearsal on
19th July. The problem was due to a faulty
fuel tank valve failing to close on
telemetry command. The launch takes
place from the Japanese island of
Tanegashima.

Sporadic-E propagation

Sporadic-E propagation of radio waves
occurs when patchy regions in the
E layer of the ionosphere become
sufficiently ionised to reflect or refract
signals in the VHF band of frequencies.
Usually it's the 28 and 50MHz bands
which show this phenomenon, propaga-
tion taking place over a range of 400 to
1,200 miles or so, although multi-hop
effects may extend the range to some
two thousand miles or more. It can occur
at any time, but is more likely to be
encountered in the early evening or mid-
morning. It is most common around
midsummer.

Particular interest is being shown in
these multi-hop propagation conditions,
for until recently sporadic-E was thought
to be confined to single hop short skip
paths only.

The recent general release of 50MHz
to British radio amateurs has greatly
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increased interest in sporadic-E
propagation, because this band is partic-
ularly prone to such propagation. The
much greater use of 50MHz resulting
from the new licénsing regulations has
led to much more knowledge of spor-
adic-E characteristics being accumu-
lated, and during the past summer period
dozens of reports of QSOs with many
unexpected countries have taken place.
Sporadic-E contacts have been made
almost daily between this country and
Malta, Cyprus, Portugal, the USSR,
Norway, Sweden and Finland. Not all
European countries have been licensed
for 50MHz as yet, so cross-band contacts
between 50MHz and 28MHz or 144MHz
have been worked.

More common

Evidence is growing that multi-hop
sporadic-E propagation is much more
common than was previously thought to
be the case. So much so, in fact, that
transatlantic QSOs might be possible via
this mode on 50MHz. Considerable
interest is being shown amongst the
‘50MHz DX experimenters’ in trying to
make such contacts. Reports of QSOs
with Iceland and Greenland from Amer-
ica and Europe are especially important.

The VHF/UHF Newsletterfor last June,

number 6/86, provides some useful hints
for monitoring sporadic-E openings
using TV and FM stations on the
Continent as ‘beacons’. It gives the
various channels and their frequencies
from 48.25MHz to 93.25MHz, so that as
they appear one can see just how
conditions are changing toward produc-
ing sporadic-E. There is also a circuit
diagram for a sporadic-E monitor which
will give an early warning of sporadic-E
via a klaxon! The VHF/UHF Newsletteris
published by the RSGB and is full of
information, particularly on current
events, for the VHF enthusiast.

Datacom

- Datacom is the official journal of the
British Amateur Radio Teletype Group
(BARTG). |t is sent free to all BARTG
members, and is published at the end of
March, June, September and December.
It must be one of the best amateur radio
specialist group journals produced, and
covers the whole field of amateur radio
data communication techniques, from
packetradio, computers and software for
RTTY and other similar applications, to
error correcting techniques such as
AMTOR, FAX and many more similar
topics as well. The latest edition contains
a hundred pages of very readable

information. Even the advertisements
are informative, such as the one on ‘Fax
for the 48K Spectrum’ from G4IDE Micro
Systems. Anyone who is interested in
this aspect of amateur radio is strongly
advised to join BARTG, if only to get their
journal. Membership details from: Pat
and John Beedie, GW6MOJ/MOK, Flyn-
nonias, Salem, Llandello, Wales SA19
7NP. Tel: (0558) 822286.

UoSAT spacecraft data booklet

A new, revised and enlarged edition of
the UoSAT data sheets has been pro-
duced by the UoSAT team. It is a 40-page
booklet containing UoSAT 1 and 2
mission summaries, technical data sum-
maries, - UoSAT orbits and tracking,
spacecraft data formats, whole orbitdata
(WOD), telemetry calibration equations,
and details of the UO0SAT 2 digital
communications experiment, UoSAT
CCD camera and DSR experiments, and
UoSAT ground station equipment. It's a
very useful collection of much of the
information that has been disseminated
over the past months in ‘bits and pieces’,
brought together between two covers
and updated where necessary. It is
available from AMSAT-UK, 94 Herongate
Road, Wanstead Park, London E12 5EQ
for £2.25 plus 18p p&p. [Rew}
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K2622 — AM/FM radio pre—amp. 20 dB signal gain

10 to 150 MHz bandwidth. Gives greatly improved
reception performance for VHF, FM or AM radio.
K2554 — FM Tuner. includes varicap tuning circuit.
adjustable mute. AFC, AGC and outputs for tuning
meter-and digital frequency display. 12V d.c. supply

required.

K2553 — Stereo Decoder. Used with K2554 FM Tuner
provides high quality stereo FM reception. Includes

19kHz filter

K1771 — Miniature FM Transmitter. ideal for local
wireless transmission such as babyphones, Mic.
and other inputs accepted. 100~ 105 MHz, 50mW

output.

K2637 — Miniature Amp. Complete unit with pre -
power stages. 4to 15V d.c. supply. Measures just

42x32x27mm 2.5W output

* K1798 — Stereo LED VU Meter. 16 LEDs per channel
Adjustabie pre—-amp allows matching to most pre

or power stages. 12V d.c. operation.

K2623 — 3A Lab. Power Supply. Fully stabilised and
short- circuit protected PSU. 0 to 24V, switched

output current

ECWilorKI

o

range

AL 1030

% Single supply
/ Y Reads—99mV.

easily extended
% LargeBright0.43"LED
Displays

TEMPERATURE MEASUREMENT DUAL POWER SUPPLY
KIT DT10 A simple though

efiective moduie which, when
constructed. provides a linear output
of 10mV per C over the temperature
10C to 100 C The unit is
(deal for use in comunction with the
above DVM madule, providing an
accurate digial thermometer suitable for a
wide range of appications

Low cost general purpcse

10W 8ohm module,
supply voltage range

18-30V.

DIGITAL VOLTMETER MODULE

% High accuracy

This tried and tested Digital Voltmeter
module is suitable for use in a wide
range of testequipment. Supplied with
7-12v full detaiis to easily extend the basic
range, measure current resistance
and temperature, the module is fully
guaranteed and has been supplied to
Electricity Authorities, Government
Departments, etc.

+01% + 1digit

to 999mV

PS209
This fully-built mains
power supply provides
1wo 9V stabilised outputs
up 10 250mA each. The unit

15 (deally sulted for use with
the Digital Voltmeter and the
Temperature Measurement
unit DT10

AL 12580

Aruggedtop of the range

modute providing

output powers of
up to 125 W

into dohms
which employs

AL 2550

Compact 25W 8ohm module

for domestic applications
with adistortion figure of
06% operating voltage

heavy duty output
transistors to ensure

a stable and retiable
performance. Currently
used in disco units, public
address systems, juke boxes
and even domestic Hi-Fi

range 28-50V. MM 100
3 input
muxer featuring
: PA 207 individual tevel
controls, master
A quality stered volume, treble & base
< pre-amplifier and Pe controls with inputs for

tone control unit
suitable for driving any of
the above amplfiers Operates

microphone, magnetic pick-up
and tape or second pick-up

(selectable) Operates from 45-70V.
MM 100G 35 MM 100 with Guitar -

RISCOMP o1 Poppy Rodd.
LIMITED

Prices include VAT & Postage,
For your order, please make cheques payable to

from a supply rait of 40-70V

1 mic input

ELECTRONIC & COMPUTER WORKSHOP LTD

Order by post, order by ‘phone
Add 15% VAT to U.K. orders Princes Risborough,
Bucks. HP17 9DB.
Princes Risborough
(084 44) 6326

171 Broomfield Road, Chelmsford, Essex.
CM1 1RY Telephone (0245)262149

add 75p post & packing.
Export orders ~ post & packing
at cosL

-
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GRUNDIG RECEIVER

REVIEW

hen first received the review

samp!es of the Grundig Sateliit 400
and 650 receivers, | must admit that |
immediately broke a rule of a lifetime -
and read the instruction books first! This
proved a wise move, for to take full
advantage of all the facilities which
either receiver offers requires some
study, although the various procedures
are quickly learned and easily remem-
bered.

When reviewing any equipment, con-
sideration must be given to its intended
purpose. If it has been designed for
professional or amateur communica-
tions, it must be judged with other
equipment in its class: a broadcast
receiver must be viewed in terms of its
ability to receive commercial broadcast
stations, and the fact that the listener is
unlikely to be a skilled operator should
be taken into consideration.

The Satellit receivers fall somewhere
between these extremes, so the domes-
tic broadcast was regarded separately
from the HF wavebands.

With both sets on the bench certain
similaritieswere immediately evident, as
both cover the LF, MF and FM broadcast
bands and 1.6 to 30MHz on the HF
waveband, with synthesised frequency
control. Furthermore, each contains a
digital clock which also controis auto
switch-on and switch-off facilities. These
include switching for an external cas-
setterecorder, although the switch-offin
the case of the 400 is preset at60 minutes
after switch-on. itis definable on the 650.

In addition, either receiver may be
operated from mains, 12V dc or internal
batteries.

The Satellit International 650

The Satellit 650 is a relatively large
receiver (504 x 242 x 202mm) with a
weight of 8.5kg excluding batteries. A
large proportion of the front panel is
taken up by the speaker fret. To the right
of this are the controls, above which is a
long scale. This, however, is not the
tuning scale but indicates the setting of
the preselector, the tuned frequency
being shown by a large LCD display. The
latter indicates the frequency, date or
time as required, in figures an inch high-
a boon to those whose eyesight has lost
the perfection of youth!

A meter is situated to the right of the
LCD. Again this is of adequate size, and
either indicates battery voltage or acts
as a tuning meter. For the latter function
it is arbitrarily scaled 0-10.

Beneath the LCD and meter is the
keypad which controls the frequency,
memory and timing functions, and to the
rightof this lie the manual frequency and

preselector tuning controls. Tuning the

receiver may be accomplished by selec-
ting a frequency from memory, keying

by Brian Kendal G3GDU ——

Satellit International 650

the required frequency into the pad, or
manual tuning.

Across the bottom of the receiver is a
line of rotary controls which includes
AF gain, RF gain, bandwidth, sideband
selector, ciarifier, and bass and treble
tone controls. There are also switches
for on/off, battery checksdial illumina-
tion, loudspeaker selector and noise
iimiter.

The FM broadcast band

The Satellit 650 is undoubtedly the
most sensitive FM broadcast receiver |
have ever handled. This was recently
demonstrated when in one half-hour
sessionduring aslight‘lift’ | identified no
less than 43 British and Continental FM
broadcast stations, using only the whip
aerial attached to the set.

On this waveband tuning is in 10kHz
increments, but if the tuning knob is
rotated more quickly an audio muting
circuit comes into circuit while the
increments are increased to 110kHz.

The quality of reproduction is good but
not exceptional. On this band full
advantage can be taken of the dual
loudspeaker system by switching in the
tweeter to improve the audio high
frequency response.

Sixteen frequencies may be stored on
the VHF FM band.

The LF and MF bands

On these bands the Satellit proved
excellent for broadcast reception with,
in general, the medium bandwidth posi-
tion proving mostsatisfactory. Due to the

restricted frequency response of the
transmissions, however, use of the
tweeter speaker tended to degrade
rather than enhance the quality of
reception.

As the set is equipped for attachment
to a direction-finding aerial on the LF
band, it was also obviously intended to
receive the LF navigational beacons.
Accordingly, with the help of a beacon
list and switching in the BFO with the
receiver in its most selective state, |
managed to identify a number of these
transmissions up to a range of a hundred
miles or so. Bearing in mind that many of
these, especially those installed for
airport identification, are only intended
for ranges of 10 or 25 miles, | considered
this highly satisfactory.

On the MF broadcast band the sensitiv-
ity was excellent, and the selectivity was
such that crosstalk from adjacent sta-
tions was rarely a problem.

The preselector tuning may be oper-
ated in two modes, automatic and
manual. In automatic mode this is
achieved with the help of a small motor,
but it is recommended that when
operating remote from the mains supply,
manual controi is selected to save
unnecessary drain on the batteries. The
necessary changeover is by depression
of a button in the centre of the
concentric tuning/preselector control.

On all bands, LF, MF and HF, the
automatic preselector tuning was found
to track with such accuracy that no
improvement was possible with the
manual adjustment.
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On the LF band the tuning is in 1 or
3kHz increments and on MF either 1 or
5kHz increments, depending on the
speed of rotation of the tuning control.

Four frequencies from the LF band and
eight from the MF band may be stored in
memory.

The HF bands

The frequency coverage of the Satellit
650 is from 1.6 to 30MHz. Within this
spectrum are four types of transmission
which may be of interest to readers:
broadcast AM, commercial SSB, amateur
SSB and CW.

For listening to a particuiar broadcast
AM station this receiver is excellent, for
it is merely a matter of either keying in
the required frequency or recalling it
from store. The accuracy of the fre-
quency control makes further tuning
adjustment unnecessary. When search-
ingacrossaband, however, itdoesn’t pay
to be impetuous, for on rapid rotation of
the tuning control the incremental rate
soon jumps to 11 or 111kHz, and if the
operator is not careful he (or she) can
easily increment 500kHz when 50 was
intended. When this occurs the receiver
mutes until the synthesiser again locks,
causing a brief but annoying silence. |
consider that the high tuning rate could
well have been omitted, for when large
frequency excursions are necessary it is
as quick to use the keypad. Apart from
this, the equipment proved excellent for
HF broadcast reception.

The reception of commercial HF SSB
demonstrated the excellent frequency
accuracy of this receiver. Almost all
transmissions are on an exact number of
kilohertz (ie 4750.0, 13306.0 etc), and it
was possible to switch from one to the

next without adjustment of the clarifier.
In such service the receiver was a
pleasure to use, with transmissions from
coastal and meteorological stations and
transatlantic aircraft being received at
good strength.

The reception of amateur SSB signals
is, however, less convenient or effective,
for amateurs rarely transmit on an exact
number of kilohertz, and due to the 1kHz
tuning increments almost every station
has to be individually clarified. This
makes tuning across the amateur bands
both slow and laborious. Furthermore, as
onlythe BFO is adjusted during clarifica-
tion it is often necessary to use medium
bandwidth rather than narrow, with
consequent further problems from adja-
cent stations. )

When using the receiver for SSB
reception it will often be found desirable
to use manual rather than automatic gain
control. Atsuch times care mustbetaken
to keep the gainto an absolute minimum,
for there are many extremely strong
signals on HF which are capable of giving
serious cross modulation problems.

Although it might be thought that
similar problems would be present for
CW listening they were not much in
evidence, although even on narrow
position the filters are not really sharp
enough for this purpose. The ear is
tolerent to the pitch of the received CW
signal and if it is desired to adjust this on
a particular signal, this can be done at
leisure.

Through most of the HF band the
sensitivity seemed adequate, but above
20MHz it seemed a little deaf and would
not stand comparison with the station
equipment. Furthermore, aithough it was
possible to slope-detect strong CB FM

Satellit International 400

% Wy d

signals on 27MHz, it would not even
detect the presence of signals which
were quite readable on standard CB
equipment.

32 frequencies on the HF band may be
stored in memory.

General impressions

On first seeing the Grundig Satellit 650
it gives the impression that it is a well
engineered piece of equipment typical
of that manufacturer. Over weeks of
testing that impression remained.

For most purposes it is an excellent
piece of equipment, performing well for
broadcast and commercial SSB recep-
tion. Onthe amateur bands, however, the
1kHz incremental tuning rate isreally too
high to be convenient. | was also
disappointed that the sensitivity seemed
inadequate above 20MHz, for | would
have thoughtthatitoughtto have at least
matched my rather old station equip-
ment.

Overall, | believe that this equipment
will prove to be of considerable interest
to the listener who requires a good
quality broadcast set with the additional
facility of HF broadcast (but not amateur)
listening.

The Grundig Satellit 400

The Satellit 400 is far smaller (304 x 180
x 70mm), lighter (2.15kg) and of simpler
design than the 650.

As with the larger receiver a consider-
able proportion of the front panel is
occupied by the loudspeaker fret, with
the controls to the right of this. Three
slider potentiometers dominate the front
panel, slightly to the right of centre,
these controlling audjo gain and HF and
LF audio response. To the right of this is
the keypad controlling frequency, wave-
band and memory functions, etc. These
are surmounted by a signal strength/
battery condition meter and LCD fre-
quency display.

The manual tuning knob is located to
the side of the cabinet and operates in
1kHz increments on AM and 10kHz on
VHF FM, with no ‘fast tune’ facility. Up to
24 frequencies across all wavebands at
random may be committed to memory.

As with the Satellit 650, | shall consider
the performance on each band separ-
ately.

The FM broadcast band

The Satellit 400 performs creditably
well on this band, providing good
sensitivity and good audio quality.

Tuning can be accomplished in three
ways: by selecting a station from store,
by using the search facility, or by manual
tuning.

When using the search facility, either
the up or down button is pressed. The
receiver is muted and the display
indicates the frequencies as they are
examined. When a carrier is detected
there is a brief pause while the signal
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strength is examined, and if sufficient to
give entertainment quality the audio
mute is released.

This is a very convenient means of
operation, but the brief wait before the
muting lifts can be a little annoying if the
user is just scanning up and down the
band looking for a programme of casual
interest.

The LF and MF broadcast bands

Onthe LF and MF bands the Satellit 400
proved an excellent broadcast receiver,
although the restricted frequency cover-
age on LF, compared with the 650,
inhibited use for monitoring navigational
beacons.

The search facility can also be used on
‘these bands, and the comments made
previously apply equaliy.

The HF bands

The HF frequency coverage of the
Satellit400is exactly the same as the 650,
but the fact that it is a less expensive
receiver is evident. The highly accurate
synthesiser is a delight, but unfortu-
nately the RF selectivity is inadequate
and except on the strongest stations
there is a continuous background of
cross modulation and/or second channel
interference present.

This may be reduced by switching the
‘DX/Local’ switch to the local position,
but this considerably reduces the overall
receiver sensitivity. | found that during
the evenings it was impossible to
operate the receiver in the DX mode.

If itis intended to use this receiver for
serious short wave tistening, an external
aerial with a good aerial tuning unit to
provide additional RF selectivity will be
essential.

On the HF band the search control
operates in a different and novel way. On
depressing either button the receiver
retunes to the next broadcast or amateur
waveband, up or down, as appropriate.
On amateur wavebands the lowest
frequency is selected, but on broadcast
the receiver is tuned to the middle of the
selected band.

This facility is also extended to the
tuning, for if two digits corresponding to
the waveliength of the desired band (eg
15for 21MHz) are keyed, the receiver will
immediately tune to that waveband.

On amateur bands, due to the 1kHz
tuning increment the clarifier has to be
continually adjusted, but the accuracy of
the synthesiser makes this unnecessary
when listening to commercial SSB
transmissions.

The sensitivity at the higher end of the

HF band was somewhat disappointing,
for stations which registered S7 or S8 on
the station equipment were often inaudi-
bie on the 400.

General impressions

The appearance of the Satellit 400
gives the impression of a well made
piece of equipment of the standard we
have come to expect from Grundig.

The performance on the LF, MF and
VHF FM broadcast bands is excelient,
but unfortunately on the HF band where
conditions are so much more critical
poor RF selectivity gave rise to severe
cross modulation and, second channel
problems. With additional RF selectivity
| believe this could be minimised and
HF broadcast reception considerably
improved.

i was also disappointed with the poor
sensitivity above 20MHz considering
that, with modern semiconductors,
adequate gain is available and that a
great deal of modern communications
equipment uses no RF amplification
before a diode first mixer.

| believe that this receiver will appeal
most to the listener who requires a good
quality portable broadcast receiver with
the availability of the HF band for
occasional listening.
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AC127  0.20 | BC183  0.10 BD246 078 | prve» oa2s | TIP34B 095 £29.50 3V06 3V16 3V22 3V23 3vaa 3v2g  JVCHR3330/3600 £4.50 | 944261 80.00
AC1286  0.28 | BCielL 0.09 BD376  0.32 £ ’ TIP4IA  0.45 3v30 3V31 8903 and many JVC Akai  p C HR 3360/3660 £4.50 1 95447GM 75.00
AC126Kk  0.32 | BCisaLe - BFY9 077 | rp, 48 Nordmende Telefunken anasonic NV 300 £400 | 95449 75.00
AC181 0.28 8 0.09 BD410 0.63 BLY48 1.75 C 04 preey Panasonic NV 20008 €375 1 5760631 79
AC141K . BC204 o.10 BD434 0.6 BR100 0.206 TiPa2C  0.47 Suitable for National Panasonic  Panasonic NV 30008 £375 0 .30
IK 034 | BC2078 0.13 BD43? 078 | gRiov o049 | WPV 0.88 £32.95 NV333340 2000 3000 7000 7200 7500  Panason:c NV 7000 £350 { TAPE HEADS
AC142K  0.48 BC2088 0.13 BD438 0.75 BR1 > TIP120 0.60 8170 8400 8600 8610F 8620  Panasonic NVB600B/8610B/v011 Mono Head 1.80
ACI76  0.22 | BC212 008 | gpsxo 068 03 088 |1pos  oes Blaupunkt RTV 100 200 202 211 £375 | AutoReverse
ACI76K 031 | BC212L 000 | ppsss 068 | onoos . 998 |tz 178 P38 222 322 RTX100 200 224 anyo VT C 5500 £375 | Stereo Head 298
ACI87 025 | BC212LA 009 | BDssr 098 | ohom' e |TPus 278 £39.50 Suitapie for Sorly C5 C6 C7 8000 aanyovl Cosp e
ACIE7TK 028 | BC213 008 | 80701 128 | Briooaccoes | TP16! 298 8080 Toshiba V5470 V860 VB700 harp VC 6300 £7s
. - ELECTRO-OPTICA!
ACi88  0.25 | BC213L 0.09 | BDro2 128 | gT1 %% | Tip2ess 080 harp VG 7300 €375 o L
AC188K  0.37 06 1. Sony DSR,10R BETA 3500 Sharpvi 9677 22.00
BC214 009 | Bpror o TIP30S5  0.55 { arp VC 8300 £375
Aovis. 079 | Scowc o08 | BO7or 080 Bris 120 | 1ERS 033 Slitadle for SLC SLC6 SLC7 B VE 9300 575 | Pazzibam 18.00
AD143 082 | BC21L 000 | prite 038 | oray 313 ltvie2 1.80 Sanyo VIC 9300/9500 cayso  Sony SL30008 €375 | XProoz 29.00
AD149 0.70 - BT120 1.68 Nvo VIG 530075000 £4150 ony SL 8000/8080 £4.50 171 24.00
Aoy 030 | Bz 008 | Brus o8| guos 1es |Z0F0N218230 SanyoviCs ony SLC7/J7 €400 | XP42040 28.00
I i BF127 O, i : 0shiba V7540 450 | 9524H Y
AD162 039 | BC29 042 | beier 039 158 [2nias 138 £230 28.90
AD161/2 0.90 | BC251A 0.12 BF138 022 | Bure 138 |2N1711 030 DIODES BASES WIREWOUND RESISTORS
:i:?g (‘l.:g BC252A 0.18 BFI60  0.27 | Buize 160 |2N22'9 028 p—— o
d BC258  0.28 ; 2N2905  0.40 att 2R4- .
Al Ioies || Doy BF167  0.27 | BU2os  1.58 o AATI9 008 BY210-8000.33 1N23B  2.95 5D 50" ||\ IwattRariazK oi20
2584 0.39 BF173  0.22 2N3053 .40 BA1i15  0.13 BY223 0.0 IN23C  2.95 7
AF124 088 | BCos« 030 | Bri77 038 | By 199 |2N305¢ 089 | BAlS 016 BY2984000.22 IN2ER 2.98 TR oKTD0 8 | 1) WatttRs 19K 0.a3
AF12s 038 | BCI0 030 | Brire 028 | posea 183 |2M055 082 | BA® 017 BY29.8000.22 IN2WE 298 | 8aG 3g | 17WatttRSK 30
::g& g.:: §°3°‘ 0.30 BF179  0.34 | puzeD 1.88 | 2N3702 042 | BAIs4 008 BYX10 020 IN4OT  0.04 o .70
. Cao3 028 c 2N3703  0.12 | BA1S6 018 BYX36-150R INGOT O 50 | ZENER DIODES
AFi3  0.40 | BC3078 O. Brieo 0291 BUIG 120 | jnyes 012 | BAIST O : 008 SASKTD 0.40 ER DIODES |  1HERMISTORS
o0 | B 020 Buiss 130 | ) Inaa 908 BZX610.18
AF150  0.60 | BC327  0.10 BF1&2 029 | pusr  1.2e | 2N3705 020 | BAXi3  0.04 BYX38-600R IN40O5  0.05 108 ;g 5 VA1040 0.23
AF178 1.98 | BC328 010 | Briaz  0.20 | B 2ae | 2nars 012 | BAXiE  0.08 .60 IN40O7  0.08 138 ‘30 | Y2 7V5 8V2 9v1 10V | VAIO%6S o2
AF29 042 | BC37 010 | Briss 028 | pocoa 1) 2N3708 012 | BB10SB 0.30 BYX55-6000.30 IN4148  0.02 1A ‘00 | Tiv 12V 1av 1sv 1ev | VAT e
AUI06  4.80 | BC33  0.09 BF185  ©0.28 BUSOBA 198 | 5,517 g8 | BTISt 079 BYX71-6001.10  IN4448  0.10 12PinCRT 18V 20V 22V 24V 27V V:ng7 028
AUI07  3.50 | BC3a7A 0.13 gess Por BUS26 190 | 50377 275 | BY126 010 BZX61  0.18 INSd01  0.12 0.8 | 0V 33V 36V 39v 47v | VAY .
AUI0 330 | BCisr 038 | Delst  O11) Busr 228 |5y, Yas | BY12Z 011 BZYEs 010 INse2 0.4 | Nuvistor 2.88 BIVIS6VISaVATSY)
AVie 295 | Boes o390 | SFISS 041 BUvx 298 | Nin  ylsg | BYIX 048 B2Y9sC300.38 N3 01z | Octal T 0.38
BCI07A 011 | BCs27 020 | priey o1 | oovess 170 | onsspr 108 [ BYi6l 048 C54B 430 NS Ole SKelo, 3300
BG1078 041 | Bootr  o10 . 03000 1.98 | SN2l 198 [ Bvize 120 CSw0B 848 INs«7 048 | U .
BF18  0.16 | MJE30 0.40 BY173 0.3 OA47 009 IN5408 0.18 ave Can 0.30 BATTERIES
BC108 0.0 | BC548  0.10 | Brise 014 2Ns294 042 | By : 8PinDil 0.14 8Zyes 0.07
BCrea 011 | Bosen oo | SFlE 914 weaso News o4s |BY!2 088 OAn 008 iTra 004 | Liplp. 045 |,y 7V Power Mike
BC106B 012 | Bores oye . MIEs20 0.48 | 20700 248 184 038 OA91 008 ITT923 018 [ 16pinDN 047 73V 3V33V63Ve V3 batteries
BC109  0.10 BF241  0.158 | MJE2955 BY199 0.40 OA95 008 ITT2002 0.10 | 18PinDil 0.18 | V7 5V1 5V6 6v2 6va TR175£2.25 ea
b BCSS7 008 | Brrss 030 | Mraas oge | 2N5%5 045 | Bvok o014 OA22 0.0 g 7V5 6V2 §V1 10V 11V other prices on
BCi09B 0.12 | BCs578 0.08 BF257  ©0.28 | mPoagse 0.0 | 2N¥59% 095 | Bvy208.8000.33 IN21DR  2.98 Socket for 813 2V 13V 15V 18V 20V request
BC109C 0.12 | BCss8  0.10 BF258  0.28 | MRF . 25A329 0.98 9.50 | 24v27vaiov
BC114A 0.09 | BC639/10 0.30 | Bross 028 | muran, *9% | 284715 0.80
BC116A 0.45 | BCY33A 1.80 | gro7y 026 aes | 25C4% 080 P
BCl7 019 | BOUs 0.0 | grazy 016 | MRFasy 17.50 | 25Ci%  0.80 TP AT ENT MULTIPLIERS SPARES & AIDS
gg‘l;g g.:s BD124P  0.89 BF136  0.34 | MRF4s4 28.80 | 25C9310 0.98 DECCA 100 .95 1ITTCVC20 8.38 HEAT SINK COMPOUND 1.00
. BD131 042 | gFy37  0.20 | MRF4ss 17.80 | 25C109% 0.80 DECCA 1700 MONO 9.98 ITTCVC30 6.38 FREEZE IT 0.95
BCi139 020 | BO132 042 | gryg 032 | MRFa7s 2,98 | 25C1106 2.80 | DECCA 1730 8.95 PHILIPS G8550 6.08 SOLDAMOP 0.64
BC140  0.31 BD133 0.40 BF355 0.37 MRF477 10.00 | 25C1172V 2.20 DECCA 2230 B8.2% RANK T20A 6.91 SWITCH CLEANER 0.85
BC141  0.25 | BD135  0.30 BF62 038 | OCiew 1.98 | 25C1173 1.18 GEC 2040 8.98 THORN 3000/3500 7.57 WD40 1.28
BC142 021 | BO136 ©0.30 | BFass 068 | 0C2a 180 | 25C107 175 | SRUNDIGI00 o 15°83 THORN 8500 .50 PUSH PUSH MAINS SWITCH
BC143 024 | BD137 032 | BF3;1 028 | OCzs 228 | 251364 0.80 | 9555 5oyinyy 13.48 LOBRN 000 8,00 (DECCA. GEC. RANK. THORN
BC147A 0.12 BD138  0.30 BF394 019 | OC3s 2.28 | 25C1449 050 TTCve20 8.20 UNIVERSALTRIPLER 5.45 ) 1.02
BC1a78  0.12 BD139 0.32 BF422 0.32 OC42 0.78 25C1678 1.28 ITTCVC30 8.25 PYE IF GAINMODULE 8.909
BCriea 000 | BDMO  0.30 | Brax; 0325 | OCe 075 | 201 208 | DHINERES 259 REPLACEMENT ELECTROLYTIC ANODEICARIZIKY) fofid
1988 0.09 | BD14s  1.10 y i 25C1953 0.98 9 .
BC4g 009 | BO1sC o020 | ore 032 gas 943 | 2sciss7 om0 PHILIPS G 11 1339 R T 2.88 PUSH BUTTON UNITS
BC1s3 030 [ BOiss oes | BEA% D38 | G557 glss | 25C1% 195 | mEuTi0A 2% DECCA B0/100 (400/350V) 2.99 | DECCA ITT CVC206WAY 7.95
BCis7 042 | Boweo 1.80 | OF47 088 | g5 gog | 2502028 145 | TANDBERGE % 1118 DECCA 1700 (200-200-400-350V) 3.85 | {TTCVCS7WAY 10.19
BC158  0.09 | BD166  0.58 BFsey 025 | OC81 0.0 | 25C2029 1.98 TELEFUNKENT711A 11.18 GEC2110(600/300V) 2.25 PHILIPS G8(550) 6 WAY 14.49
BC159 009 | BDWS 072 | gron 933 | oCiew 230 | 25C2078 148 | THORNI15%0 9.50 ITT CVC20 (220/400V) 1.80
BC161 0.28 BD182 0.70 BFR4O 0.23 R20GSE  1.48 25C209' 0.88 THORN 8000 23.50 PHILIPS G8 (600/300V) 2.2% VARICAP TUNERS
BC1708 0.18 | BD201  0.83 BFR 025 | R20108 1.45 | 25C2098 2.95 ;”ngm z;-:g PHITIPS G (220063} 1.19 ELC1043/05 MULLARD 8.65
BC17y 0.09 | gp22 0.68 bmg; 0.30 | R2322 0.58 25C2166 1.98 T:gm MAINS i PHILIPS G 11(470/250V) 2.38 ELC1043/06 MULLARD 8.65
BC171A 0.10 | gp2o3  0.78 BFRso 180 | R2323  o.ee | 25C2314 0.80 TRANSFORMER 3000/3500  9.70 . 8.25
BC:718 0.10 | Bp2o4  0.70 BFRe1 178 | R2540  2.48 | 250237 0.36 PO " u322 8.28
BC172. 0.0 | o2 0.48 g 25C93D 0.98 - O e es b4z | V32 8.28
BC1728 0.0 | gp223  0.89 BFT42  0.35 | RCA163340.00 | 150234 0.50 STANDAROVERTIGAT s 012
BC172C 0.10 | 80225 048 | Bive, 080 | LoAI080 | 25D3cE 1.8 AN GARDHOR ZONTAL POTS. SOMMIANTISURGE|FUSES)
BC1738  0.10 BFWE!  0.80 | S2060D 085 | N2 298 SOLDERING EQUIPMENT 100MA-800MA 15peach
BC232 0385 | prwer  o.88 0.12
BC174 0.0 | BD233 038 | gl gag | SKESF 148 | askes 0.9 | 2swantexiron e MIN HORIZONTALPOTS  0.12 LAZSAMP 125 each
y BD234 0.35 y 8 Welier instantHeat Gun 11.3¢ CONVERGENGE PRE-SETS  0.30
Bei7an 098 | oz oae | SEXE 929 TiPmC 042 240V Weller Marsman 474 NOERSTGE o 00,254 QUICK BLOW FUSES
G176 0.8 | BD237  0.40 : Iiksoc] 049 12 Kilo Solder 60/40 605 SUIGERUNEAR oras 8peach
3 BFX86  0.30 | TiPnIC  0.88 200MA-5AMP Speach
24 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement OCTOBER 1986



PHONE

0474 60521
3 LINES
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A SEL
STOCK OF BRANDED VALVES

.1 oU

P.M. COMPONENTS LTD
SELECTRON HOUSE
SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD
GRAVESEND

M8163 5.50
M8130 4.50
M8195 8.50
M8196 5.50
M8204 5.50
M8223 4.50
M8224 2.00
Mg225 3.80
ME1401 29.80
ME1402 29.850
ME1501 14.00
MH4 3.80
MHLDS 4.00
ML4 4.50
MS4B 5.50
MuU14 3.50
N37 12.80
N78 9.85
QA2 0.85
QA2WA 2,50
QA3 2.50
0B2 0.88
OB2wA 2.50
oc2 2.80
Qc3 1.50
oD3 1.70
am4 1.00
OMs58 3.00
OMe 1.78
ORP43  2.50
ORPS0 3.95
P61 2.50
P41 2.50
PABC80 0.50
PC86 0.78
PC88 0.75
PC92 3.50
PCo97 1.10
PCB800 1.10
PC900 1.2%
PCC84  0.40
PCC85 0.84
PCCss  0.70
PCC8Y  0.70
PCC189 0.70
PCC805 0.70
PCC806 0.80
PCEB2 0.80
PCF80 0.88
PCFB2 0.80
PCF84 0.85
PCF86 1.20
PCF87 0.40
PCF200 1.80
PCF20t  1.80
PCF800 0.40
PCF801 1.38
PCF802 0.80
PCF805 1.25
PCF806 1.00
PCF808  1.28
PCH200 1.50
PCL82 0.85
PCL83 2.80
PCLB4 0.78
PCLB5 0.80
PCL86 0.88
PCLB00 0.80
PCL805 0.90
PD500 3.50
PD510 3.65
PEN25  2.00
PEN40DD 2.50
PEN45 3.00
PEN45DD 3.00
PEN46 2.00
PEQ5-25 39.50
PEOS5-40N
42.50
PFL200  0.98
PL21 2.50
PL36 0.95
PL38 1.50
PL81 0.72
PL8IA 0.72
PL82 0.60
PL83 0.82
PL84 0.78
PL88 1.00
PL35 1.75
PL302 1.00
PL345 12,50
PL500 0.95
PL500 1.10
PL504 1.15
PL508 1.75
PLS0S 4.85
PL51g 4.95
PLB02T  3.80
PL8&20 2.98
PL5557 29.80
PL5727  2.50
PY32 0.80
PY33 0.80
PY81 0.70
PY82 0.70
PY83 0.70
PY88 0.668
PY500A  1.95
PY800 0.79
PY801 0.79
QB3-300 54.98
QBs5-1750

138.50
QBL5-3500
495.00
QEQ3-10 4.95
QE08-200
£145.00

35,
QQEO6/40
4
QQvo2-6
19.50
QQVO3-10Mul-

A1714  24.80 EBCO1 0.90 |'EL9S 1.78
A1938  11.30 EBO1 o0 |'EL153 1218
A2087  11.50 EBFE0  0.65 EL183E  3.8C
A2134 14,958 EBF83 0.65 EL183P  3.50
A2293 6.50 EBF85 0.98 EL500 1.30
A2426  20.50 EBF89 0.70 EL504 1.40
A2598  37.50 EBF93  0.95 EL509  5.28
A2792  27.80 EBL1 2.80 EL519 8.95
A2900 11.50 EBL2! 2,00 EL802 3.68
A3042  24.00 EC52 0.75 ELE21  B.50
A3283 24.00 EC70 1.75 ELB22 12.95
AC/THI  4.00 EC80 9.80 EM1 9.00
CT: $9.78 ECB81 7.98 EM4 8.00
AC/S2 PEN EC8S 1.00 EMB0  0.70
8.80 EC88 1.00 EMS1 0.70
AH221  39.00 £Cao 1.10 EM84 1.65
AH233  39.00 ECat 5.50 EMB8S5 3.95
ALBO .00 EC92 1.98 EM87 2.50
AN1 14.00 EC93 1.50 EN32  18.50
ARP12  0.70 E£C95 7.00 ENgY 1.50
ARP34 1.28 ECS7 1.10 EN92 4.50
ARP3S5 2.00 EC157 439.50 ESU50 14.93
AZ11 4.80 EC8010 12.00 ESU872 25.00
BL63 2.00 ECC32 3.50 EY51 0.80
BS450  67.00 ECC33  3.80 EY81 2.38
BS810 58.00 ECC35 3.80 Eva3 1.50
BS814 58.00 ECC81 1.18 EYs4 8.95
CIK 19.00 ECC81 Special EYB6/87 0.80
C3JA 39.60 quahty 1.95 EY88 0.85
CeA 9.00 ECCB82 0.65 EY91 8.80
C1112G  70.00 ECCB2 Mul- EY500A 1.50
1108 65.00 tard 1.50 EY802  0.70
€134 32.00 ECC82 EZ35 0.7%
C1148A 118.00 Philips  1.98 EZ40 2.78
C1150/1 ECC83 Sie- EZ41 2.18
138.00 mans 2.50 EZ80 0.73
C1534  32.00 ECC83 EZ81 0.75
CCA 2.80 ECCe3 EZ90 1.50
cClt  0.90 Phips  1.98 F6064 2,95
CL33 2,00 ECC83  Sie. FW4/800 2.95
CV Nos Prices mans 2.80 G55/1K  9.00
on request ECC83 G180/2M 6.9
D3a 29.50 Tungsram 1.50 G232 Mullard
1.20 ECC84  0.50 3.98
DA41 22,50 ECC85 078 G240/2D0 9.00
DA42  17.50 ECCss 2.78 GC10B 17.80
DA% 4.50 ECC88  0.98 GC10D_ 17.50
DA100 128.00 ECC91  2.00 GC10/4B 17.50
DAF9 0.45 ECC180 0.72 GC10/4E 17.80
DAF91 0.70 ECC189 1.9%5 GC12/4B 17.50
DAF9%6 1.00 ECC801S 3.50 GD8sW  6.00
DC70 1.78 ECCB03S 4.98 GDT120M 8.00
DC90 1.20 ECC804 0.80 GN4 6.00
DCX4-1000 ECC2000 12.00 GN10 18.00
12. ECF80 1.18 GR10G  4.00
DCX4-5000 ECF82 1.18 GS10C  16.50
28.00 ECF88 2.2% GSt0H  12.00
DETI6 28.30 ECF200 1.85 GS12D  12.00
DET18 28.30 ECF202 1.88 GTIC  14.00
DET23 35.00 ECF801 0©.88 GT1CS/S
DET24 39.00 ECF805 2.50 3.00
DET25 22.00 ECF806 10.28 GTE175M 8.00
DF91 0.70 ECH3 2.50 GTR150W 1.00
DF92 0.80 ECH4 3.00 GU20 38.00
DF9%6 0.65 ECH35  3.50 GXU1  13.830
DF97 1.00 ECH42 1.00 GXU3 24.00
DH63 1.20 ECH81  0.85 GXU50SS
DH77 0.90 ECHE3  0.78 14.50
DH79 0.58 ECHB4 0.69 GY501 1.20
DH149 2.00 ECH2000 1.80 GY802 1.00
DK91 0.90 ECL80 0.80 G230 1.00
DKg2 1.20 ECL82 0.68 GZ31 1.00
DL3s 2.50 ECLS8! 0.58 GZ32 1.00
DL63 1.00 ECL83  2.50 GZ33 4.50
DL70 2.50 ECL84 0.74 GZ34 2.15
oL 2.50 ECL85  0.89 G237 4.80
DL91 1.50 ECLES  0.80 HAAZT  1.00
DLg2 0.95 ECLB05S 0.89 HABC80 0.90
DLI3 140, | EFz2 2.50 HBCI0 ©0.75
DL94 2,50 EF37A 2.00 HBC91 0.80
DL% 2.50 EF39 110 HF93 0.75
DLS10 13.30 EF40 4.50 HF94 1.80
DLS16  10.00 EFa1 3.80 HK90 1.08
DM70 1.95 EF42 3.50 HL2K 4.95
DM1&0 2,78 EF50 2.50 HL23DD 4.00
DY51 1.50 EF55 4.95 HL90 0.70
DYB6/87 0.85 EF70 1.20 HL92 1.50
DY802  0.72 EF71 1.50 H133/DD  3.50
EBOCF  11.00 EF72 1.20 HR2 4.00
EBOF 18.30 EF73 1.00 HY90 1.00
E8ICC  3.18 EF80 0.55 HVR2 3.00
EBIL  12.00 EF83 3.95 K3118 86,00
EB2CC  3.50 EF8s 0.50 KRE/3  45.00
E8ICC  3.30 EF86 2.28 KT8C 7.00
EB3F 5.50 EF86Mullard KT33C  3.50
E86C 9.80 4.50 KT36 2.00
EaaC 7.98 EF89 1.50 KT44 4.00
E88CC  3.50 EF91 1.95 KT45 4.00
EBBCC EF92 2.18 KT61 4.00
Slemans EF93 0.95 KT63 2.00
Special 8.98 EF94 0.95 KT66/CV1075
E90CC  7.98 EF95 1.50 special yellow
E90F 7.98 EF97 0.90 ssss pot 19.80
E9IH 4.50 EF9s 0.90 KT66 USA 9.95
E92CC  3.98 EF183 0.65 KT77 Goid
E99F 8.99 EF184 0.85 Lion 10.95
E130L  28.00 EF730 1.80 KT81 7.00
E180CC 9.50 EF731 3.80 KT88 USA
E182CC  9.00 EF732  3.50 10.98
E180F 8.30 EFB00  11.00 KT88 Gold
E186F 8.50 EFB805S 13.50 Lion 18.95
E188CC  7.50 EF812 . 0.88 KTW81  2.50
E280F  19.50 EFL200  1.80 KTW62  2.50
E283CC 10.00 EH90 0.72 KTW63  2.00
E288CC 13.50 EKg0 9.95 KTZ63  2.50
ES5L  42.00 EL32 0.95 L102/2K 6,95
EBIOF  25.00 EL33 4.00 L120/2K 12.00
E1148  1.00 EL34 2.25 LB7-20 98.00
E1524 - 6.95 EL34 Mul- LS9B 6.95
EASQ 1.00 lard/Phillips MS02A  60.00
EA76 1.98 4.50 M537A  80.
EAT79 1.98 EL36 1.9% M5143 158,00
EAA9T  0.80 EL37 9.00 M8079  6.00
EABCB0 0.70 EL38 a.75 mM8082  7.50
EAC91  2.50 ELa1 3.50 M8083 3,28
EAF42  1.20 ELa2 2.00 M8091  7.50
EAF801  2.00 EC81 6.95 M8096  3.00
ERM__ 1,80 EL82 0.58 M8098 5.50
EB41 3.98 ELs3 5.95 M8099  5.00
EB91 0.88 Elsa 0.75 M8100  5.50
EBC33  2.80 ELBS 4.50 M8136  7.00
EBC41 1.98 EL8S 0.85 M8137 7.95
EBCa1 1.50 EL90 2.15 M8161 8.50
EBC90 0.90 EL91 8.00 M8162 5.50
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lard
QQvo3-1

15.00
05.50

QOVO03-20A
25.00
QOva3-208
32.00
QQVas-40A
Qovorso
0Qz03-20
Pt

QS75/20
QS75/40
Q892/1D
Q895/10
QS5108/45
Q8150/15
QS150/30
Q8150745
QS1200
Q81202
QS1203
Q81205
Q81206
Q81206
Qs1207
QS1208
QS1209
Qsi1210
Qs1211
Q81212
Q81213
Q81215
Qs1218
Qusz?
Qua7 d
Qv03-12 4.95
Qv0s-25 1.78
QV06-20 29.50
Qv2-250C

48,
Qv08-100
1
QY3-125 &
QY4.250
QY4-400
R10
R16
R17
R18
R19
R20
R1169
RG1-125
RG1-240A
1
RG3-250A
RG3-1250A

S OUNAE B0 0NN ARBOL
288:58385a885885888,58858888

-

8888

NNah
ooOn

-
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PAANN=2NS

58334388 22 23888488

La

38.
RK2K25 82,
RK-20A 1
RL16
RPL16
RPY13
RPY43
RPY82
RR3-250 1
RR3-1250

lé»»nn-

S$6F33
S1E2
$30/2K
$104/1K
$109/1K
$130
S$130/P
SC1/800
SC1/1100
SC1/1200
S$C1/1300
$C1/2000
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ENT DA11 8HD

2C39A  29.50 2.50 1.50 | 128H7A 2.50 10.98
2C39BA 29.50 6ALS 0.60 195 1 2816 1.78 425A5 8.00
2C4  37.00 6AM4 3.28 | 6GM6 0.98 | 128v7A 275 4310 4.50
2G4 20.50 6AMS 6.00 | 6GS7 215 | 12CA5  1.95 5728 ©5.00
2651 0.75 6AME 1.50 | 6Gv7 2.50 | 12Cx6  1.20 5636 1.80
2CY5 1.50 BANS 2,65 | 6GW8  0.80 | 12DQ6B  3.50 6146A  7.80
287 1.50 6ANBA  2.88 | 6H1 9.50 | y2pwaa 3.50 6158 3.20
2021 1.50 6AQ5 2.18 | 6H3N 1.10 | 12pw7  2.80 6 14.50
2021w 2.50 6AQ8 0,88 | 6H6 198 | 261 17.95 | 68838 9.98
2E22GY 45.00 6ARS5 8.98 | 6H6GT 198 | y2£14  38.00 6973 5.95
2626 7.98 6ARS 3.98 | 6HB7 098 | 12GN7  4.50 705A 8.00
2082 93.00 6AS5 1.50 | 6HF5 8.530 | 12HG7A 4.50 706A 8.00
2K25  27.50 6ASE 2.80 | 6HF8 2.50 | 12)7GT 3,50 715C  45.00
2K25 Ray 75.00 6AS7G  4.80 | 6HS6 4.98 | 12k5 1.98 725A  275.00
2K26  98.00 6AT6 0.78 | 6HS8 198 | 12k7GT .50 7527 89.50
2K29  250.00 6ATS 1.78 | 6HZ6 2.88 | 12k8 1.95 7703 395.00
2K56  280.00 6AU4 2.00 | 6J4 2.15 | 12SA7GT 1.95 803 14.95
JAT08A .00 6AU6 0.95 | 6J4WA 315 | 125G7 4,78 | 805 39.00
3A/1078 12.00 6AVE 075 | &5 2.50 | 125H7 1.98 | 807 1.95
3A/1098 11.00 6AWSBA 230 | 6J6 2.05 | 125K7  1.98 810 85.00
3A/110B 12.00 6AZ8 5.95 | 6JB6A 398 | (55,7 1.50 811A  15.00
3A/141K 11,50 687 2.80 | SJEEC  5.50 | 125N7GT 1.88 813 23.50
3A/147)  7.50 688G 1.50 | &SM6 3.95 | 125Q7GT 1.95 8298  14.50
3A/167M 10.00 6BA6 095 | 6JS6C  4.95 | 13587  2.%0 832A 14.50
3A2 3.95 6BA7 4.50 | 6Jus 2.50 | 13p3 3.20 | 83A  98.00
3A3A 3.98 6BABA  3.80 | &7 2.530 | y3p7 3.20 866A 4.50
3A4 1.10 68C8 1.00 | 6K7G 2.00 | 13p7 2.50 | 872A  25.00
3ALS 0.98 6BE6 0.72 | 6K8Y/G  3.00 | 13D9 3.20 873 80.00
3AT2 3.3s 6BG6G  3.00 | 6KD6 $.95 | 130R7 298 | 884 5.50
3AU6 0.68 6BH6 1.98 | 6KM8 2.50 | 13t  145.00 | 927 15.00
B2 3.00 6BH8 1.80 | 6KT8 2.98 | 13EM7  3.50 | 930 9.98
384 7.00 6BJ6 1.20 | 6KZ8 1.98 | 457 1.95 | 9314  17.80
387 4.50 6BK4 400 | 6L7 2.50 | 78R3 3.95 954 1.00
3824 10.00 6BK7A  1.98 | 6L19 3.98 | 17Ews 0.95 958A 1.00
3826  24.00 68L8 1.45 | 6L6GC  2.98 | y7pwa 2,50 1299A  0.80
3828 12.00 68M8 0.58 | 6L6GC (GE) 17DW4A  2.98 1619 2.50
3BZ6 1.50 6BN4 1.68 4.95 | 17928  4.50 | 1625 3.00
3C4 2.50 6BN6 1.85 | 6L6GT 198 | 45p3 6.00 | 1626 3.00
3C45  24.00 6BN7 450 | 6LD20  1.18 | 19a05  3.50 | 1927  25.00
3CB6 1.50 6BNS 3.95 | 6LF6 7.50 | 19AU4GT 2.80 | 2050 3.98
ICN3A  2.50 6BQ5 0.78 | 6LU8 2.50 | 19G3  17.00 | 2050W  4.50
aCS6 0.95 68Q7A  0.72 | 6LQ6 5.50 [ 19H5  33.80 | 3545 4.00
ICYs 1.50 6BL7GTA 3.98 | 6L15 3.45 | 1906 9.00 | 4313C 4,00
aCx3 2.50 68L8 1.15 | 6MJ6 495 [ 0A2 1050 | 43280 9,00
306 4.50 6BRS 0,70 | 6N7 2.30 | 30D1 0.70 5642 9.50
3021A  29.50 6BR7 498 | 6N7GT  2.50 | 20LF¢  3.50 | 5651 2.80
3E22  49.50 6BRB 2.15 | 6P15 1.50 [ 2014 0.95 | 5654 1.98
3EHT 1.98 6BR8A  2.18 | 6P25 4.00 | 20P1 0.5 | 5663 1.98
IEIT 1.95 6857 5.50 | 6P26 4.00 | p3 0.80 | 5670 3.25
IWIGT  2.80 6BW4 1.50 | 6P28 2.00 | 20p4 1.95 | s672 4.50
1832  35.00 6Bws  5.38 | 6Q7 1.78 | 20ps 1.15 | 5687 4.50
4B5518 115.00 6BW7 1.80 | 6Q7GT  1.20 | 2y)7s 3.15 | 5692 3.50
4BQ7A  1.75 6BW8  4.00 | 6R7G 345 | 21Lu8 250 | 5696 3.50
4826 1.95 &BX6 0.48 | 654A 1.50 2481 39.50 | 5704 3.50
4657 89.00 6BX7GT 3.80 | 6SA7GT 1.35 | 459  30.50 | 5718 6.18
41254 72.80 6826 2.80 | 6SC7 1.80 [ 2506GT 1.78 | 5725 2.50
4-250A  79.50 6827 2,98 | 6SG7 250 | 2506 1.78 | 5726 1.50
4-400A B7.50 6C4 1.10 | 6SH7 1.35 | 29Cy 19.80 | 5727 1.95
4C27  28.00 6C5 1.98 | 6507GT  1.38 | 0k06 6.50 | 5749 2.50
4C28  285.00 6C6 2.50 | 6SK7 138 | 3c17 040 | 5750 1.85
4CB6 1.98 6C8G 1.50 | 6SK7GT 1.38 | 35C13  1.48 | 5751 2.95
4CX2508 49,00 6C11 2.50 | 6SL7GT 0.88 | 3F5 0.98 | 5763 4.95
4CX2508 6C18 2.50 | 6SN7GT 1.38 | 30FLy 1.00 | 5814A 3.2%
EIMAC £59.50 6CA4 498 [ 68Q7 1.35 | 302 1.35 | s82swA  6.50
4CX250BM 6CAT 3.30 | 6557 195 | 3012 0.98 | s840 3.50
75.00 6CB5 3.98 | 6U4GT 1.78 30FL13  1.10 | 5842 11.00
4CX250K 6CB6 1.98 | 6U8 1.45 | 30FL14  1.25 | sga7 10.95
EIMAC 95.00 6CD6GA 4.50 | 6UBA 1.50 30L1 0.45 | 5879 8.50
4CX350A 95.00 6CF6 1.50 { 6V6GT  1.80 © 30115  0.80 | 5886 13.98
4CX350F 79.50 6CG7 2.25 | 6X2N 1.00 | 30017 0.80 | 5894 39.50
4CX 15008 6CHB 8.95 | 6X4 1.50 30P4MR  1.00 | 5899 4.50
398.50 6CL3 3.98 | 6X5GT  1.00 | 39p12 1.00 | 5963 2.00
4GS7 2.25 6CL6 3.28 | 6X5GTY 1.00 30P18 0.80 | s965 2.25
4GV7 2.28 6CLBA  2.00 | BXBA 225 30P19 1.00 | 6005 1.85
4JC6A  2.95 86CM5 1.60 | 7A6 4.50 30PL1 2.80 | 6012 16.00
aJ52 75.00 6CM7 2.98 | 7A7 2.00 30PL13  0.80 | 6021 3.85
AKT6 1.50 6CS6 0.75 | 7AD7 1.75 30PL14  1.75 | 6057 2.50
4X150A 35.00 6CS7 0.98 | 7AU7 1.50 314S6A  85.30 | 6058 3.95
5A/1020 9.50 | 6CW4 X 786 3.80 | 33A/158M 6060 2.28
5A152M  9.00 6CY5 1.00 | 787 2.50 19.50 | 6062 4.50
5A163K 10,00 &CY? 2.98 | 7C6 250 | a5A5 4.80 | 6083 2.00
5A170K 6.28 | 6D6 2.50 | 7E7 2.50 | 3518GT 2.00 | 6064 2.98
5A-206K 10,00 6DC6 2.98 | 77 5.80 | 35w4 0.70 | 6067 1.98
5A-180M  9.00 60J8 0.95 | 7V7 4.18 | 3573 1.88 | 6072 4.20
4AMS 4.15 6DK6 1.5 | 7Y4 2.50 | 38HE?  4.80 | 6080 7.9
S5AMS 2.18 6DQ5 8.98 | 8810 2.50 40KD6  8.80 | 6132 10.00
5ANS 1.20 | 6DQEB 2.50 | 8805 1.98 | 4 6.95 | 61468  9.50
5AR4 2.00 60w4 2.1 | 8D8 250 { 47 6.00 | 6688 8.50
5AU4 1.50 6EA4 4.98 | 8EQ7 195 | 5045 1.50 | 6887 9.50
58 110M 10.00 6EAT 2.50 | 8298A  B8.30 | 5ocs 0.95 | 6080 7.95
5B-254M 14.50 6EAB 2.80 | B5A8 1.50 50C06G  1.18 [ 6080WA ©.50
58-255M 19.50 6EB8 1.75 | 10D2 1.28 50EH5  1.80 | 6096 5.50
58255M 19.50 6EM5 2,80 { 10DE7  2.80 52KU 2.00 | 6132 10.00
5B/256M 9,00 6EM7 2.50 | 10F1 0.78 53CG  15.00 | 6136 2.50
5B-257M  9.00 6EU7  £1.95 | 10GK6  1.98 6085 1.00 | 61468 9.98
5B-258M 14.50 6EUB 1.75 | 10P14 2.50 60JY6 298 6157 2.50
5C22  125.00 6EV7 2.95 | 10P18 0.70 61SPT  4.50 | 6201 6.45
5R4GB  3.50 6EW7 480 | 10LD12 0.85 7581 3.80 | 6211 2.50
5R4GY  3.50 SEWS 1.80 | 11E3  85.00 75C1 2,50 [ 6267 2.28
5T4 5.95 6F1 2.00 | 12Aé 3.958 | g3 8.830 | 6350 3.%0
5U4G 295 6F5 4.98 | 12AD6  1.50 83A1 9.00 | 6688 6.50
5U4GB  3.50 6F7 850 | 12AG8  1.80 84 3.00 | 6870 11.50
5V4G 1.25 6FBG 2,00 | 12ALS  1.00 | g5a1 6.50 | 6687 9.50
SY3GT  1.95 6F12 1.50 | 12AT6  0.95 85A2 1.50 | 6873 4.50
524GT  0.88 6F13 3.00 | 12AT7  1.18 90AV  10.00 | 7189 3.50
6/30L2 0.70 6F14 1.00 | 12AT7WA 2.50 92AG  19.80 | 7199 8.15
BA/203K  9.00 6F17 2,78 | 12AU6 1.9 P2AV 12,50 | 7239 17.50
A 498 6F21 2.80 | 12AU7  o0.68 95A1 6.80| 7247 2.98
6ABG 1.50 6F23 0.60 | 12AV6  1.98 108C1 1.80 | 7360 13.50
6ACT 2.00 6F24 1.28 | 12AX4GT 1.00 15082  8.95| 7527  85.00
6AF4A  2.50 6F25 1.28 | 12AX7  0.6% 150C2 150 | 7586 15.00
6AG5 1.50 6F28 1.28 | 12AX7WA 2.50 150C4 2,95 | 6591A  4.95
6AG7 1.98 6F32 1.28 | 12AY7  3.98 | 1857 1.50 | 7868 3.95
6AHE 2.80 6F33  17.00 | 12AZ7A 1.98 | 274 1300
6AJ4 2.00 © 6FHs  12.80 | 12B4A 450 | 207 5.00
6AJ7 2.00 6G6G 889 | 12BA6  1.80 ' 38A 1800
6AKS 1.80__ 6GHBA 0.g0 ] 2BE6  1.98  388A  17.80
Open Mon-Thurs 9.00am-5.30pm
Fri. 9.00am-5.00pm
'““‘“/“" i + 24 HOUR ANSWERPHONE SERVICE »
SE ACCESS & BARCLAYCARD PHONE
~— ORDERS WELCOME

oanTrons rummEL IR—

PN Cowars 1 XA woRte EE

Expo

UK ORDERS P&P £1.00
PLEASE ADD 15% VAT
rt order welcome carriage at cost

Please send your enquiries for, special

quotations for targe quantity

CALLERS WELCOME

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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ACTIVE AUDIO FILTER

DESIGN
USING THE

ZX SPECTRUM

by F Houghton G3VZM

Audio filters can be used to signifi-
cantly improve many receivers, and
are an essential part of other items of
equipment. Passive filters may be built
from capacitors and resistors or capaci-
tors and inductors, but these suffer from
relative bulk, signal loss and poor skirt
performance.

Cascading sections can improve the
shape factor, but only at the expense of
further loss and size. Active filters
provide a sound solution to these
inherent problems.

Although active filters may be built
from discrete transistors, the simplicity,
low cost and small size of integrated
circuit op-amps (operational amplifiers)
makes them the usual choice. This is the
approach taken for this program.

The design of these filters uses only
simple equations which can be easily
solved with a pocket calculator. So why
use a computer?

The starting point of each set of
calculations is an arbitrary choice of a
capacitor value. Like most arbitrary
choices, the first is unlikely to be the
best. The initial value may result in
resistor values which are inconvenient
or not easily produced with combina-
tions of preferred values. When this
happens the results must be used to help
select another starting value and the
calculations repeated.

runs are needed. Computers are very
much at home with tedium, so why not let
the machine do the work?

Each of the three common configura-
tionsisrepresented, low-pass, high-pass
and band-pass. The circuits are shown in
the accompanying diagrams.

The program

The program was written using only a
simple approach, with no clever tricks or
expanded Basic commands. {tshould run
on any ZX Spectrum.

Each step in using this program has
been made self explanatory, but | shall
nevertheless offer a quick guide.

After the initial title screen a menu is
offered, giving a choice between filter
types. Selection is by a single key for
each.

Following selection you will be promp-
ted to enter the starting information.
First, cut-off frequency, or for the band-
pass case, centre frequency. This must
bein Hz. Nextyou will be asked to specify
the gain of the circuit. This should be the
numericalgain (ie Vou: Vi ), notthe value
converted to dB. Values less than 1
represent loss. For good results don’ttry
to get too much from the circuit. In the
case of the band-pass filter it is also
necessary to enter the bandwidth
required.

The last input required is the arbitrary

be entered in microfarads. Keep in mind
the range of frequencies being used
when making this decision, and remem-
ber that a little practice will give you
some idea of the capacitances to be
used.

Before making the calculation the
computer will need confirmation that
you have entered the correct values.
Pressing ‘N’ will return the program to
the input routine and ‘Y’ will allow it to
continue. This particular feature may
seem extravagant in a simple program,
butitcansave alotoftimeif mistakes are
made when complex calculations are
involved. Its use has simply become a
habit. .

Making the printing of hard copy a
choice is simply to avoid wasting paper if
the resuit is unsuitable. Using the copy
command when no printer is connected
has no effect, the computer just ignores
it. After accepting or refusing a copy the
program resets to the menu. Remember
to take any notes first if you want to
record the results without a printer.

Now you can simply select the filter
type again if you want to try and improve
on the values calculated.

Validation

Typing errors are easily made when
transferring a program to the computer,
so after making a copy on tape try the
examples shown to check the results.

Low-Pass Filter:

Cut-off 1000Hz

Gain 2

C1 0.001

C2 0.006

R1 56269 R2 112539 R3 37513
High-Pass Filter:

Cut-off 1500Hz

Gain 1

C1 0.002

C2 0.002

R1 159154 R2 17683

Band-Pass Filter:

Centre frequency ~ 1200Hz

Bandwidth 400Hz

Gain 5

C1 0.001

C2 0.001

R1 79577 R2 30606 R3 795774

If you get these results then all is well.
You will also see what makes a computer
so useful when trying to get convenient

This can become tediousifanumberof starting value of a capacitor. This must resistor values.
Fig 1 Low pass filter Fig 2 High pass filter Fig 3 Band pass filter
#2 1 ~L €2 :& Rl c1 —E R3
s e o
" - ~S8l
Rl R3 ) €1 ¢l 'y - ——O
c2 + R2 m . N .
o— —0 o —0 o— Xl
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12 BORDER 1: PAPER 1:
20 PRINT AT 5.9, RCTIUE FILTEQ

32 PQINT QUER 1;RAT 5,6;"
7.,8;"FOR AUDIO FRE

)UENCIES
PRINT OVER 1,AT 7,6,

6@ PHINT FIT ia 5,7 ©® F. Hough
)

ton 199
AT 2@,S; "Press any ke
9 to start"
80 PRUSE @
90 CcLS

.10@ PRINT AT 5,9, "WHICH FPILTER?
138 PAINT AT &,3;"""L“": Low-Pa
2128 PRINT AT 10,9, "R ": Hish-
P38 PRINT AT 12,9; " B v; mand-
p;i% PRINT AT 20,10, "Enter Lette
“1se pausE

]
180 IF CODE INKEY$=786 OR CODE I

NKEY$=1BB THEN GO TO_19

CODE XNKEYSI7330R conE I

NKEY$=66 OR CODE I
HEEY 258 THEN BT

1

20@ PRINT AT 5,8; "LOU PASS FILT
a8

210 PRINT OVER 1;AT 3,8;"

“Cut Ooff frequency?

Wz

Zho’ PRZNT AT 1@,3;"Cut Off_ Freq
ugnCy: "iTAB 24117 HZ"

246Y tnbUT <Bain if

2%0 PRINT AT 1: T3 %ain. TR 2

*ikp INPUT “Value of C17 (microf
538° bR1iet taT 14,3,7C1  (microra
u RRa

280 pn%nx AT 8,8, "Correct Uatu

O
Ld CO INKEY$=78 QR CODE I
NKBstlie THEg GO O 1%

s,

329 LET a=30R 2

338 LET CixCils.0Q00001
340 LET r1=a/(2§9§vic1)
IB@ LET rE:?{

382 LET r3I=f2,s(g+1)

370 LET c2=(2#(g+1)) #c
38R LEY c2sca/.000001
392 CLS

c
428 PRINT AT 5,8;"LOW PASS FILT
410 PRINY OUVER 1;RT B,s;"

TEEB_PRINT °°°TRB 3; “Cut-
P 2R .00y i ofr (mz

Active audio filter design program
432 PRINT °‘TAB 3, “Gain:",TAB 22

;

48 PRINT °‘TRAB 3; (microfar

*i%o ohINT 224°370 82“ .
«

ds):”'TRB 22, ca Sicrelrang

480 PRINT (1R8 3, "R1  (Ohms):";T
7o hANI "4

NT TRB 3; s

At 2 fbRINT T JUR2  (Ohms) ;T
488 ARINT TAB 3;“R3  (Ohms). ;T

;B 22, [
488, PRINT AT 20,5 “Mard Copy? ¢

EBO PAUSE

S10 1F CODE INKEY
NKEY $=121 THEN PR ,=°9 ORQCOD! o

sge gts . 6O TD 120
S4@ PRINT AT S,8; "HIGH PASS FIL
SS@ PRINT OUVER 1;AT S.8; "

HE§5 INFUT “Cut ofi frequency?
z

570 anNT AT 1@,3; "Cut off freq
Jency: ' TAB _4;f'” Hz

§85Y nbuT T a8 ias )

$98 PRINT AT 12, 3, Gain: ", TAB 2

;g

eaa INPUT “Uaiue of €17 micros
e gE,

e1e PRINT AT 14,3,7C1  (icrofa
2ds) T

"85% PR&?T AT b ,s; "Correct Ualu

257 (¥

g3e PAUSE o

IF CODE INKEY; 78 ORrR CODE I
NKE\S-llG THEN GOQ 0 _S3@
650 LET C1=cl:.000001
660 LET w=2#PX3f
670 LET r1=((2%59) +1)/(wEC1)
682 LET /2=1/(w Cl®(2+11,9)))
6590 LET c2=cl/g
720 LET c2=2c2/.200801
212 LET Ccl=ci/.2000081
7?20 CL

-3
»739 PRINT AT §,8; "HIGH PASS FIL
740 PRINT JOVER 1;AT S,8;"

0 v ’ ‘TAB 3;"Cut off (HZ
760 PRINT TAB 3, "Gain: ", TAB 22
g?m PRINT Tn? 3,"C1 (microfara
79@ PRINT TRB 3, (microfarad

AB 22, c2
790 Pz%NT1+RB 3, "R1 (Ohas):";TA
Q@B PRINT TAB 3, "R2 (Ohmas) : ", TA
3 22, INT
Slﬁ PRINT AT 2.5, "Hard Copy~?

820 PRUSE
830 Ir CODE INKEY$=89 OR CODE I

NKEY$=121 THEN PRINT AT 20,85;"
840 EES : 6O TO 1@ -
882 PRINT AT §,5; BAND PRSS FIL
8706 PRINT OUER 1;AT 6,8, ___
BSE YNPUT “Centre Prequency? (H
*2ab' PRINT, nT 10,2; “Centre Frequ
4ncx TRB
INPUT Banauldth" {HZ) "
1@ PRINT AT 12,2, Banduiath®
z): Y, TAB 2s;
928’ INPUT “Gain7 ;g
$30 PRINT AT 14, 2i%atn;. ;TR 2
@_INPUT “Value of C17 microf
ENT AT 18,2;°C1 (microfar
adsy - ", TAS 28, ¢
S8 zh?u; "Oalue of C27 (microf
978 PRINT AT 18,2;"C2 (microfar
ads)“; TAB 28, c3
#ngnx At 21,8;"correct valu

PRUSE &
12e@ I* CODE INKEY;-’Q OR CODE I
» O 8%

LET ri=

L1l 2y
1040 LET ca-ca;.aeeeei
-3 i % #wxcl)
? LET r@si/({qelclsc) 2wl ~-(21,
® LET r3=(qQre) #l(1/C1)+(1/C2)
2
(-]

CLS
2 PRINT AT S,B; "BAND PASS FIL

© PRINT OUVER 1;RT 5,8;"

’ TAB 1, ccntrt Freq
Yy _(Hz) TRB 2
“4RB° 1

-
Hi
-On

u

1 PRINT' *8lnaviatn (nz

V TAB 24, b

1inb BRINT' Pras 1, ‘Gain:*";TAS 24

114@ PRINT ‘TAB {microfara

48 24; c;/.éeaeox

1180 TRB 1;"°C2 (microfarad

3):°; TRB 24':2/.6900 1

1160 INT TR “"R1 (Ohms):"; TR

3 24, INT r1

1150’ BRINT TAB 1;"R2 (Ohms):";TA

3 24, INT

é1ge ?RINT TAB 1;"R3 (Ohms}:";TA
i

113ePRINT AT 21,6, Hard Copy? (

1200 PAUSE @

1238 17 CODE INKEYses2 O CQOE I

NKEY$=121 THEN, PRINT
1220 CL.S : GO TO i1@0

The Datapen Chiptester uses the power of a BBC micro to achieve superb
performance at low cost. Comprehensive software allows the user to construct and
file test sequences for new or unusual devices, although many standard types are

———

Datapen

<

Inexpensive digital IC Tester

supplied.

* Tests all popular 5V families
Loop until pass/fail option

Display of waveforms for fault
analysis or device demonstration

Waveform printout and other utilities

Fast tests for post burn-in or
goods inwards inspection

Search mode for unknown device
Works with any disc based BBC micro

*

*

*

*

*

*

ﬁ ms.sw
e

R

BN

Full details upon receipt of SAE from
Datapen Microtechnology Ltd

Kingsclere Road
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£1 BAKERS DOZEN PARCELS

BD318 1 Metal box with paxpo in lid, size 6" lang » 3% MINI MONO AMP on p.cb. size 4 x 2" {app
Price per parcel is £1.00, but if you order 12 wide x 2" deep Fitted volume control and a hole for a tone con-
you get one extra free. BD324 20m fig 8 flex .75mm for loudspeaker extensions trol should you require it. The amplifier
L All the parcels listed below are brand new components. BD326 1 4 min. clock work time switch has three transistors and we estim
Unless marked s h BD327 10 double compression trimmers 500pt & 100pf ate the output to be 3W rms.
1~ 513 amp ring main junction boxes BD329 1 clock display 13mm figures LCD More technical data will be included
2 — 513 amp ring main spur boxes BD330 2 6v-0 6v mains transformer .3A p.c.b. mounting with the amp. Brand new
4 — 5 surface mounting switches suitable insulated for BD337 1 24v 5 amp mans transformer toroidal perfect condition, offered at the very
mains voltage B8D339 10 control knobs long shaft push on type 1" approx tow price of £1.15 each. or 10 for £10.00
5 — 3 tlush electrical switches intermediate type, will also metallic embellished
replace 1 or 2 way switches B8D340 4 V3 micro switch SPCO 10A mains, with % tags for TWO POUNDERS
7 — 4in flex ine switches with neons push on connection Following the popularity of our BAKERS DOZEN €1
8 — 2 80 watt brass cased elements BD348 1 20kv ceramic capacitor 001 mfd PARCELS, we are now introducing some BAKERS
9 — 2 mains transformers with 6v 1a secondanes BD349 2 10kv ceramic capacitor 002 mtd DOZEN £2 PARCELS We feel that you will agree that most are
10 — 2 mains transformers with 12v %a secondaries BD350 - 40 double pole leaf switches exceptional bargans but you can stilt get a bit extra, as with the
11 — 1 extension speaker cabinet for 6 %" speaker BD351 2 1 watt record player amps ) £1 parcel, i you buy 12 you get another free!’
12 — 5 octal bases for relays or valves BD360 lOOksuh rzmnf transformers all the same type as in 24 hour time switch with 2 on/offs, an ideal heating
. pocket radios programmer
:3 ,120%?5765:25;“::6““‘:5{0,s BD365 1 7uf 660v 50hz meta! cased condenser 2P2 Wall mo_un':mgdlmra‘rmoslal, high precision with mer
. cury switch and thermostat
15 25 assorted germanium transistors 0C45 etc MULLARD UNILEX AMPLIFIERS 2P3 VavYabIe and reversible 8 12v power supply, ideal for
16 — 4 tape heads, 2 record, 2 erase We are probably the only firm in the country with these now in model control
17 — 2 ulra sonic transmitiers and 2 ditto recewers stock  Although only four watts per channel, these ge superb 2P4 24 volts psu with separate channels for stereo made
18 — 2 15000 mfd computer grade electrollics reproduction. We now offer the four Mullard modules — i e for Mullard UNILEX Amplifiers
18 - 2 light dependent resistors similar ORP12 Mains power unit {EP9002), Pre amp module [EP3001) and two 2P5 12 volt psu 750 ma output pastic cased
20 — & different micro switches amplifier module (EPS000} all for £6.00 plus £2 postage For pri 2pP6 100 watt mains to 115 volts auto transformer with
%; w % ;t‘_)a'“zl""ze"es’ence 5“‘:’3’5550’5 ces of modules bought separately see TWO POUNDERS o X/?"a?(e ‘322";95 o i
wi rossover units ini key, utton membrane keyboard, list price
23 1. 40 watt 3 way crossover unit VENNER TIME SWITCH over £12, as used on PRESTEL v
28 — 1 6 digit counter mains voltage Mains operated with 20 amp switch, one 2P8 Mains motor with gear box and variable speed selec
28 — 1 BOAC in flight stereo unit {second hand) on and one off per 24 hrs repeats daity tor. Series wound so suitable for further speed
30 — 2 Nicad battery chargers automatically correcting for the control
31 — 1 key switch with key lengthening or the shortening day. An 2r3 Time and set switch. Boxed, glass fronted and with
32 — 2 humidity switches . expensive lime switch but you can have knobs Controls up to 15 amps. Ideal to program
33 — 2 aerosol cans of IC! Dry Lubnicant : it for only £2.95 without case, metal case 2p10 T';C";c E[)\ealers battery ch‘argevs e'cl 0 Wi
34 — 96 x 1 metre lengths colour-coded connecting wires ‘ £2.95, adaptor kit to convert this into volt a‘:"‘g 't')‘g'"s ":”5 °’"l‘e’ ow volt winding
35 - 4 battery operated model motors ' ’ a normat 24hr time switch but with the ?'\‘Ns;pva(;“: efm,'"hf"he.eis‘:r t:"rsemove o convert to
36 - 2 air spaced 2 gang tuning condensors added advantage of up to 12 on/offs per 2P11 F?ower on g o T
g p module Mullard Unitex EPS000 (note ste
37 — 2 solid diaelectric 2 gang tuning condensors 24hrs. This makes an ideal controller for reo pre amp module Unilex 8001 1s BD216)
38 10 compression trimmers Ex-Electricity Board.  the immersion heater. Price of adaptor 2P12  Disk or Tape precision motor has batanced rotor
38 ~ Long asnd l\gedlum wave tuner kit Guaranteed 12 months. kit 1s £2.30 and s reversible 230v mains operated 1500 rpm
4 4 x 465 KC If transformers 2P14  Mug Stop kit when thrown emit piercing squawk
41 — 8 Rocker Switches 10 amp Mains SPST ;\Inzdv?h MOTOR BhY SMITHS 2P15  Interrupted Beam kit for burgiar alarms, counters etc
43 — 5 Rocker Switches 10 amp SPDT Centre Off g Ll O [ CETEY, Gl LT 6T 2P17 2 rev per minute mains driven motor with gear box,
44 — 4 Rocker Switches 10 amp DPDT =1 ngwerful andieastiymreversitles Si ideal to operate murror ball
45 - 1 24 hour time switch mains operated i{s.h ) ze 3% " long byflﬂd»a They have a 2P18  Liquid gas shut off valve mains solenoid operated
46 - 16 hour clock timeswitch good length of %" spindle 2P19  Disco switch motor ‘drives 6 or more 10 amp change
47 — 2 lever switches 4 pole changeover up and ditto down : gohhp£g37251 6 hp £7.50 over miCro switches supplied ready for mains ope
48 - 2 6v operated reed switch relays P PIL/ \ £20 faton,
49 — 10 neon valves — make good night lights ¥ 2P2 20 metres extension lead, 2 core - ideal most Black
50 - 2 x 12v DC or 24V AC 4CO relays N andiDeckerjoarden oo
51 T x 12 v 2C O-very semsitive rela 2P21 10 watt amplifier, Mullard module reference 1173
¥ sensitvegielay: / 2P22  Motor driven switch 20 secs on or off after push
52 — 1 x 12v 4C relay 2P24  Clockwork operated 12 hour switch 154 250V with
53 — 2 mains operated relays 3 x 8 amp changeovers clutch
54 — 10 rows of 32 gold ptated IC sockets (total 320 2P25 1000 watt flasher mains motor driven
sockets} 2P26  Counter resettable mains operated 3 digit
55 — 1 locking mechanism with 2 keys 2P27  Goodmans Speaker 6 inch round'8ohm 12 watt
56 Miniature Uniselector with circuit for electric jigsaw 2P28  Dnilt Pump always useful couples to any dritf
puzzie - 2P28 24 positon Yaxley switch contacts rated 5A Ya
57 5 Dolls’ ‘House switches Complete kit of parts for a three channel sound to ight unmit spindle
68 - 2 telephone hand sets incorporating ear piece and mike controling over 2000 watts of ighting. Use this at home if you 2P31 4 metres 98 way interconnecting wire easy to strip to
(s.h ) wish but it 1s plenty rugged enough for disco work. The unit is use the cores separately
53 2 flat solenoids ideal to make current transformer housed in an attractive two tone metal case and has controls for 2P32  Hot Wire amp meter 4% round surface mounting
etc. eacr;)chan_net ind a rr(;a‘srl‘ev on o"l The a(udlo' !npl.['l‘ alrd\d output 5] S ‘old %“iqwmkmg and de(.m(exy: bit of history
. - are by %' sockets an ree panel mounting fuse holders provi olenoi Ir Valve mamns operate
g? _ 3":::::2 ;f:bs :ena’l(s i’/lls Lg‘:;“f;:::igﬁ': de thyristor protection. A four pin plug and socket facilitate ease 2P35 Battery charger kit comprising mains transformer, full
62 - 4 200 ohm earpieces of connecting lamps. Special price s £14.95 in kit form \;vzave rectifier and meter, suitable for charging 6v or
v
i T
g;! }Olv:ggg:?egr;vnvsggv‘}‘.gglenrd::gdme GOODS AR.E O_N APPROVAL ‘ %% ggoA;\g ’r\};elev, with shun(’\\;'nusec:'pul ex equpment
These notes are ofteh hastily written and technical information Iy P Geared Mains Motor stack quite po
65 5 different thermostats, mainly bi metal werful, definitely large enough to drive a rotating ae-
66 Magnetic brake stops rotation instantly sheets are seldom avanable_ about the items we have to describe, rial or ’a tumbler for polishing stones etc.
67 Low pressure 3 level switch also advertisements sometimes go to press without our having a P43 [Smail type'biowerTarextraciontianlimatar incei%eo
69 2 25 watt pots 8 ohm chance to correct any nustakes However, everything we sell 1s ety cotbacts uftised] .
70 — 2 25 watt pots 1000 ohm supplied on the understanding that if 1t is not suitable for your 2P36 020 amp panel mounting meter with fitted shunt ex
71 — 4 wire wound pots - 18, 33, 50 and 100 ohm project you may return it within 7 days for credit. If there was a equipment but guaranteed
72 — 11250 watt dimmer Ultra ref SE20 definite erro: of description in our copy then we will pay postage 2P46  Our famous drill control kit complete and with case
73 — 4 3 watt wire wound pots 50 ohm It not, then you pay the postage Note  this offer applies to 2P48  Telephone ringing unit reduces mains to 50 volts and
74 - 50 5 watt carbon fitm resistors food spread 10 valves kits, but only if construction 1s not started changes frequency from 50 Hz to 25 Hz to give nght
75— 20 2 wau carbon resistors 10 values finging tone
76 30 1 watt carbon resistors 15 dif values TELEPHONE BITS 2P43  Fire Alarm break glass switch in heavy cast case
77 — 1 ume reminder adjustabie 1 60 mins SOCKETS ETC for BT phones 2P51 -~ Stereo headphone amplifier, with pre amp and nor
78 — 5.5 amp stud rectifiers 400v Master socket {has surge arrestor nnging condenser etc) and "‘f' controls . .
81 - 2 30a panel mounting slydlok fuses takes B.T.plug £3. 2P54 Zh/zkw blow heater Isecnon tt)Jlt coal or rl‘og']deﬂ'e‘cl fire,
82 - 4 porcelain fuse holders and fuses Extension socket £2.85 this is ahsheel meta hasfsem g "‘;‘h'clh o hs I;! e e:aed
83 — 1 tluorescent choke — your choice — 15, 20, 30, 40 or Dual adaptors (2 from one socket) £3.95 ;)nen(sht_ f‘"‘m"'h‘”‘:. ka" 3"ﬂ' g a(rfnp‘ OP'evs n |
65 watt Cord terminating with B.T plug 3 metres £2.95 |e'§ ;’r ;Cddg[‘;elé :m‘; enarég‘](mar:ide Pi‘;"a eease €2
84 10 1 uf mains voltage suppressor condensors Kit for converting old entry terminal box to new B T. master P56 Mains motor extra powepriul h:?s 1y stacE énd good
85 — 1 mains shaded ple motor % stack Ya shaft socket, complete with 4 core cable, cable clips and 28T length of spindie both ends
86 — 2 5" ali fan blades fit %' shatt extension sockets ' 2P61 1 contiol panel kit for Unitox
87 — 23" plastic fan biades fit % shaft 25A ELECTRICAL PROGRAMMER 2P62 1 par of Goodmans 150hm speakers for Unilox
88 Mains motor suitable for above blades Learn in your sleep. Have radio playing and 2P63 1 5_kv 20 ma mains lr’ansf_ovmev
89 — 1 mains motor with gear box 1 rev per 24 hours kettle boiling as you wake  switch on lights to 2P64 - 1 five bladed fan 6% " with mains motor
91 - 2 mains motor with gear box 16 rpm ward off intruders  have a warm house 10 Co 2P65 2 resettable trips 4 5A mains
92 — 4 fluorescent starters suit 4-80w tubes me home to. You can do all these and more, By 2P67 1 12v 012v 2 amp mains transtormer
93 - 411 pin mouided bases for relays a famous maker with 25 amp on/oft switch 2P68 1 15v 0 12v 2 amp mains transformer
94 — 5 B7G valve bases Independent 60 minute memory jogger. 2P69 1 250v 0-250v 60 mA & 6.3 V 5A mains transformer
95 — 4 skirted BSA valve bases A beautiful unit at £2.50 ;E;g ; l]EsM’\I/.' tfa}pe 'mo(;! lwtzfpeed and reversible
i v Muffin fan x approx
gg : :v:‘g;g:;se}g‘s'lz;f;aﬂih (s.h} THE AMSTRAD STEREO TUNER 2P75 16 hour timer plugs into 13A socket
99 — 5 assorted fernite shapes This ready assembled unit is the ideal tuner for a music centre 2P76 1 Audax tweeter partner to 5P26 ﬁpeaker , N
101 — 1 2% hours delay switch or an amplifier, it can also be quickly made into a personal ste 2P77 1 instrument box with key size 12 x 4% wide 6
103 1 6v mains power supply unit reo radio easy to cary about and which will give you superb deep
104 1 4%y mains power supply unit reception 2P78  Metal clad switches with 4 5amp 250v switches GEC
N p Pply Oth re @ "get you to sleep radio”’, you couid even take 2P81 - ORACLE VB100 instrument pane! this is a MODEM
105 1 5 pin flex plug and panel socket RIC/AEES 616 get v DU Ay q it §
it with you to use in the lounge when the rest of the family with extra it is the heart of many viewdata systems
106 — 2 12v vibrating reed bleepers ; i f d. Y including the prestal unit we recently stocked its uses
107 — 5" speaker size radio cabinet with handle wants 10 view programmes in which you are "Of‘ interested. i ou 25 1C's 11 Crystals U H F modifier Aztec UM1233
109 — 10%" spindle type volume controls can listen to some music instead. Some of the features asrgo ong c ol You Tecone hiclrew inused and comnisis
110 — 10 slider type volume controls wave band 115 — 170KHz, medium wave band 525 -1 KHz, except for 7 of the plug in 1Cs.
111 — 2 musical boxes (less keys) M bat’;ldd87 . (1?|8 M|H1' (Tor?o.i stereo & %ngsvggixﬁzlibf‘unv
il assembled and fully atigned. Full wiring up da
”g : :\f:t(uggmpzﬁjovg‘:‘w[:‘"s‘mg EorteneseEd N how to connect to ampifier or headphones and details of sunt CAR STARTER/CHARG ER KIT .
14 1 1w amplifier Mullard 1172 able FM aerial inote ferrite rod aerial is included for medium and Flat battery! Donzl worry you \N'I” slavtz\{)our carin ? few minutes
& el moing nrmstor 25 giats B Tl st sobesacormacabouniicroer | 1 SOMBME, SRuiasneltiy e e
117 - 4 pairs large {car size) crocodile chps at a fraction of its cost ONTyAESS
118 Teak effect extension 5 speaker cabinet IONISER KIT EXTRACTOR FANSwoods extractor
18 1 log & 1 coal fibreglass fire tronts ' Sg £5.75, post £1.25 6" £6.95, post £125
120 — p.c.b. with 2 amp full wave and 7 other recs. Retresh your home, otfice, shop, work room, etc. with a 5 Plannair extractor £6.50, post £1.25
122 10 mirs twin screened flex white p.v.c. outer neoaivellONgenerator, Hakesivos iteetibettenandivark 47 > 47 Muffin 230v £5.75, post £0.75
123 — 100 plastic with hardened pin tlex clips harder a comiete mains operated kit, case included 9" American made £11.50, post £2.00
124 — 10 assorted slide switches L P L OTHER POPULAR PROJECTS
132 — 2 plastic boxes with windows, ideal for interrupted Sound 1o Light Kit £14,95
beam switch etc. J & N BU LL ELECTR'CAL Big Ear, lcslegn through walls ..£9.50
155 3 varicap push button tuners with knobs Silent Sentinet Ultra Sonic Transmitter and Receiver .£9.50
188 1 plastic box, sloping metal front, size16 x 95mm, DEPT. EL, 128 PORTLAND RCAD Car Light ‘left on” Alarm .. £3.50
average depth 45mm ' 3 3-30v Variable Power Supply . £13.80
241 — 1 car door speaker {very flat) 6% 15 ohm made for HOVE, BRIGHTON, 2 Short & Medium Wave Crystal Radio gg &9’
Radiomobile Radio Stethoscope tault finding aid .
243 — 2 speakers 6” x 4" 15 ohm 5 watt made for Radio SUSSEX BN3 50L Morse Trainer — complete with key . £2.99
mobile MAIL ORDER TERMS: CASH. P.O. or cheque with order. Orders Dt Control Kit - £3.95
266 — 2 mains transformers 9V % A secondary spht primary under £20 add (1 service charge Monthly account orders accepted Transmitter Surveillance Kit £2.30
so OK aiso for 115V from schools and public companies. Access & B/card orders accepted Radio Mike £6.90
267 t mains transtormer 15V 1A secondary PCB mounting Phone Brighton (0273} 203500 FM Recever Kit tor surveillance or normal FM £3.50
please mention RADIO & ELECTRONICS WORLD when replying to any advertisement OCTOBER 1986
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THE TRIODE VALVE

PART TWOby Roger Alban GW3SPA

SO far we have examined the various
parameters of the triode valve, but
have yet to find a practical use for it.

We know that when a small voltage is
applied to the grid, it will affect the
anode current and anode voltage. There-
fore it must be possible to use the triode
as an amplifier.

If an alternating voltage is applied
across the grid and cathode as shown in
Figure 8, it will in turn control the anode
current.

If a load resistor R, is placed in series
with the anode of the valve, the anode
current will cause a fluctuating voltage
to be dropped across R, which will be
greater in magnitude than the peak to
peak value applied to the grid.

The effect upon the anode current of

applying a sine wave signal to the grid
.circuit may be examined in conjunction
with the mutual characteristic of the
valve, Figure 9. The signal applied to the
control grid will cause the grid voltage to
swing either side of its normal zero
voltage in equal positive and negative
peak values.

If the effect of the sinosoidal grid
voltage is projected onto the mutual
characteristic graph, the instantaneous
values of anode current resulting can be
plotted.

It at once becomes apparent that if the
grid is allowed to operate over a range
which includes any non-linear portion of
the graph, the changes in anode current
will not bear a constant relationship to
the changes in grid voltage. When the
grid voltage becomes positive, the
resulting change in anode currentwill be
smaller owing to the onset of saturation.
Therefore the resulting anode current
waveform will not be a faithful reproduc-
tion of the signal applied to the grid.

To reduce the distortion on the output
signal it is necessary to move the
operating point P such that the input
signal applied to the grid remains within
the straight portion of the characteristic
curve. It is therefore necessary to add a
steady negative dc component to the
input signal to bias back the grid voltage
sothatthe operating point P lies half-way
along the straight portion of the charac-
teristic curve. This condition is shown in
Figure 10.

If the input signal is applied about this
biased operating point, then the input
sinosoidal signal will vary above and
below the negative bias value. For
example, if the steady bias supplied to
the gridis -5V and the applied signal has
a peak value of 2V, the grid voltage will
swing between the values of —3V to -7V.

Ifthis range of grid voltage iswithinthe
linearportion of the characteristic curve,
the changes in anode current will bear a
constant relationship to the change in
grid voltage. This condition is, however,
subject to the fact that grid current does
not flow.

Grid bias

In the early days of valves the grid bias
was supplied by a separate battery
known as the grid bias battery. With the
vast majority of modern valves, being of
the indirectly heated variety, the grid
bias can be obtained from the voitage
dropped across a resistor connected in
series with the cathode.

In Figure 11, the resistor R carries the
anodecurrentl,.Thearrowindicatesthe
direction of conventional current flow
which makes the grid negative with
respect to the cathode. The bias voltage
is simply calculated from the formula
V=1, x R.

The voltage on the grid comprises an
alternating voitage and the bias voltage
whichis produced by a fluctuating anode
current. It is convenient to regard the
anode current as the combination of a
steady direct current with an alternating
current component having a similar
waveform to that of the input signal. The
ac component of the anode current may
be separated from the dc component by
providing a shunt capacitor circuit to
bypass the cathode resistor. The capaci-
torisin parallel with the cathode resistor
and provides a low impedance path for
the ac component of the anode current.

Load Lines

Except under static conditions when
the grid is kept at a constant voltage and
there is no load resistor R, in the anode
circuit, the actual voltage on the anode
will not be equal to that supplied at the
terminals of the high tension battery. A
voltage drop of I, x R, volts will always
exist across the load resistor R, . The
anode of the triode valve will actually be
at the voltage of the high tension supply
minus the voltage dropped across the
load resistor R, , Figure 12.

To examine the dynamic working
characteristics of the triode, a study of
the static characteristics is insufficient.
It is necessary to draw the load line
which represents the actual operating
points of the valve when the grid voitage
isvaried and the anode circuitincludes a
known load impedance.

The load line is most usefully con-
structed across a series of graphs of V,
plotted against |, for different values of
Vg, Figure 13. The load line for a pure
resistive load may be plotted on this
graph in the following way. if the grid is
heavily biased negatively so that i, is

Fig 8 Triode valve used as an amplifier
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THE TRIODE VALVE

Fig 11 Grid bias produced by cathode resistor
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Fig 12 Valve opefating under dynamic
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Fig 13 Load lines applied to anode characteris-
tic graphs
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zero, the voltage on the anode will be the
high tension battery voitage because no
voltage is dropped across the load
resistance R, . The point where |, is zero
and V. is equal to E is plotted at point A.

Asecond point Q can be plotted for the
condition when V, becomes zero. That is
when all the high tension voltage is
developed across the load resistor R, .
The value of |, will be determined by E
divided by R, .

Astraight line AQ, the load line, can be
drawn and has a slope which will
represent the value of the load resist-
ance. The line passes through the points
whose co-ordinates are zero anode
current and the full anode voltage
supply. Therefore if the value of the load
resistance is altered the gradient of the
slope will be changed, but the straight
line will still pass through point A.

In the example shown the value will
most probably be biased to achieve the
operating point with a grid voltage of
—-2V. The application of a sine wave
signaltothe grid will cause the operating
point to swing an equal distance on
either side of P along the load line. The
range within which the load line is cut at
equal distances on both sides of the
normal bias point P by equal changes in
grid voltage will be the range of
undistorted output. )

If the anode load should be reactive
rather than resistive the load line
becomes an ellipse, the dimensions of
which will be a function of the frequency
of the input signal and its peak value.

Amplifier efficiency

The anode characteristic graph with
the attached load line can be used to
calculate the power efficiency of the
valve amplifier.

The total power supplied to the valve
can be calculated from knowing the
operating point P. The total power
supplied will be |, x V, watts. The power
developed in the anode load resistance
can be calculated from a close examina-
tion of the load line. If the signal applied
tothe grid causes the grid voltage tovary
between —1V and —3V, then the resulting
swing in V, will be between V;and V, and

the anode current will vary between |,
and |; milliamps.

The values of anode voltage and
current are given in peak to peak values
and need to be converted to rms values.

The resulting rms power developed in
the load resistance will be:

P=V,xI,
P= (Va - V1) = (‘3 - |v)
2V2 2V2
_ (Vs — V) x({l; = 1))
2V2

The difference between the total
power supplied and the power supplied
to the load will be power dissipated
within the valve anode. Consequently
care must be exercised when choosing a
valve to ensure that the quoted anode
dissipation is adequate for the design in
which the valve is to be used.

If the manufacturer's quoted anode
dissipation is exceeded, the anode
temperature will rise higher than the
anodetemperatures experienced during
manufacture.

This will resultin the release of gasses
which will eventually poison the cathode
and reduce the electron emission. The
high anode temperatures can also cause
anode primary emission or even melt the
anode.

It should also be noted that when the
gridvoltageisincreased, this producesa
rise in |, and consequently in the voltage
dropped across the load resistor R..
Therefore V, will decrease, producing a
phase change of 180° between the input
and output signals of the valve amplifier.

The valve amplifier can be represented
by an equivalent circuit shown in Figure
14, comprising a voltage generator in
series with its own internal impedance,
connected across the load R, . A change
in voltage on the grid will produce a
voltage change at the anode of u times
the change in grid voltage. This is the
voltage produced by the voltage gener-
ator in the equivalent circuit. The
internal impedance is the valve resist-
ance r, . The output voltage developed

across the load resistor R, can be

expressed as follows:
R
Output voltage = u x Vg x — 2
R, +r,

Output voltage
Voltage gain = E S

Input voltage (V)
Ra
R, +r,

To obtain a high value of voltage
amplification it is necessary to ensure
thatuis high and thatr,islargerthanR,.
The input resistance R, is high in value
and will normally be in the order of
megohms.

Therefore voltage gain = u x

Miller effect

The triode valve has been used
successfully as a voltage amplifier at
audio frequencies. However, circuit
designers experienced difficulties in
obtaining the theoretical voltage gain
when the operating frequency was
increased.

This unusual phenomenon baffled the
experts for 'some time until it was
discovered that the triode contained
natural capacitance which had an effect
on the voltage gain at high frequencies.
The cathode, anode, and grid behave as
the plates of a capacitor producing Cgk
between grid and cathode, C,4 between
anode and grid, and C,, between anode
and cathode.

Figure 15 shows a typical triode
amplifier complete with its associated
internal capacitance. At high frequen-
cies the high tension supply for ac
purposes canbeconsideredtobe ashort
circuit with the load impedance Z being
in parallel with the valve.

The input impedance can be calcu-
lated by dividing V, by |, . But:

= voltage drop across.C,g
XCyy
V,+AxV,
=w Gy (A + 1)V,

30 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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THE TRIODE VALVE

where A is the voltage gain of the
amplifier. Therefore:

wCyx (A+1) xV,
3 1
21 FC,y x (A + 1)

in

it can be seen that the capacitance
C., appears as a capacitor of value
Cag X (A + 1), which is across the input
terminals of the valve ampilifier.

At radio frequencies the reactance of
the small inter-electrode capacitance
drops to a very small value. A resistance
coupled amplifier gives very little
amplification at RF, for example,
because the reactance of the inter-
electrode capacitance C,q4 is so low that
it practically short circuits the input and
output circuits. Thus the valve is unable
to amplify.

Fig 14 Equivalent circuit of the triode valve

Fig 15 Miller effect in a triode valve
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Hope and aspiration

The hopes and aspirations of the valve
manufacturers and the circuit designers
were dampened for a time while a
solution was sought. Like all problems,
given time and effort, a solution was

Sorry!

As you might have noticed, a couple of
deltas did a bunk from last month's
equations! The errant blighters have
repented, so here they are:

eventually in sight to reduce the inter- r,= 8Va w= 6£x &

Unstable amp electrode capacitance between anode 6. LA
In addition, at RF frequencies the . and grid. This particular era was a
capacitance C,4 provides arelativelylow milestone in the development of the ol, 15-5 10
path over which the amplified signals modern valve which provides the home m = 7_ 7_4 =_3‘
can be fed back to the input of the entertainment comforts taken for 0Va
amplifier in the correct phase so as to  granted today. The further development V. 120 - 80 40
cause the amplifier to become unstable of the valve is, however, yet another _ ¢ . =
and start to self-oscillate. story. A 6-4 2
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from £299

@ Hitachi Osmlloscopes the highest quality i

the most competitive prices

Hitachi Oscilloscopes provide the quality and performance that you’d
expect from such a famous name, with a newly-extended 14 model range
that represents the best value for money available anywhere

V-212/222 20MHz Dual Trace V-650 60MHz Dual Timebase
V-223 20MHz Sweep Delay V-1050 100MHz Quad Trace
(illustrated) V.1070  100MHz Four Channel
Vv-209 20MHz Mini-Portable V-1100  100MHz DMM/Counter
V-422 40MH/ Dual Trace V-134 10MHz Tube Storage
V-423 40MHz Sweep Delay VC-6015 10MHz Digital Storage
V-509 SOMHz Mini-Portable VC-6041 40MHz Digital Storage

Prices start at £299 plus vat (20MHz dual trace) including a 2yr. warranty.
We hoid the range in stock for immediate delivery.

For colour brochure giving specitications and prices ring (0480) 63570
Thurlby-Reitech, 46 High Street, Solihull, W.Midlands, B91 3TB.

The prices quoted in my Catalogue are below normal
trade price — some at only one tenth of manufacturers
quantity trade. Just send large 24p stamped addressed
envelope for free cOpY. (overseas SEND 2 INTERNATIONAL REPLY COUPONS)

Millions of components: thousands of different lines

Rechargeable Nickel Cadmium batteries (ex unused
equipment)
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ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A
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Clear LED illuminates Red, Green or Yellow depending upon
polarity/current. Oblong 5 x 2%2mm Face
.......................................................... 25p or 100 for £23 or 1000 for £200
5mm Red Flashing LED ...........ccooiiiiiiii 25p or 10 for £2.25
Watch/Calcutator/Lighter etc Mercury Batteries Made by
Ray-O-VAC 10 mixed popular sizes ...... .£1.50, 50 for £5.00
IN4004 or IN4006 Diodes......c.ocooiiiiiiiiiiiiiiiicieeee 300 for £6.50
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers,
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34

Plessey SL403 3 Watt amp, From Bankrupt source, hence sold

asuntested.........oo 4 for 60p or 10 for £1.20p
5mm LED, clear, lighting hyperbright (600mcd), red up to 200
times brighter (gives beam of light) ......... 25p, 100/£20, 1000/£150

Mullard 5mm LED, 40 red, 30 green, 30 yellow = 100 mixed ....... £7
‘HARVI' Hardware packs (nuts-bolts-screws-seif tappers, etc)
marked 35p retail, 100 mixed packs for £11.
Modern silver/biack/aluminium, etc knobs 50 mixed, £6 (sent as
10 sets of 4 + 5 sets of 2 — 15 different type/sizes).
SEND PAYMENT PLUS 17p SAE
Postal orders/cash — prompt dispatch.
Cheques require 9 days from banking to clear.
Crossed postal orders and cheques — add 20p handling due to
Bank’s increasing ‘commission’ on business accounts.
Cheques drawn on Barclay’s Bank not accepted.
Prices you would not believe before inflation!

BRIAN J REED
TRADE COMPONENTS, ESTABLISHED 29 YEARS
161 ST JOHNS HILL, CLAPHAM JUNCTION
LONDON SW11 1TQ.
Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016

POCKET INSPECTION MICROSCOPE

The self-illuminated pocket microscopes
are about the size of along slim pack of
cigars. They weigh 4%20unces and provide
a clear 30-power magnification (with the

1 Spirig-30£18.90), or a 100-power
magnification (with the Spirig-100 £27.90)
model of any surface on which itis easily
focused.

No Sp Ill the compact design of the SPIRIG
microscopes allow to almost any surface to be
closly inspected.

For further information call Guildford
(0483) 505260 or write to COBONIC LTD, 32

LUDLOW ROAD, GUILDFORD, SURREY
GU25NW or telex 28604 ref 1321.
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Princes Risborough,
Bucks HP17 9DB
Tel: (084 44) 6326

OCTOBER 1986



DATA FILE . ..

he last few editions of Data File have Ray Marston concludes his ‘transistor minl-series’

formed a mini-series of articles i i
looking at the operating principles and by l°°kmg ata mlscellqny of useful c"\cu“s
applications of the discrete bipolar
transistor. Last month we concentrated
on the subject of audio power amplifier
principles. In this edition of ‘The File' we
conclude the mini-series by looking at
three practical power amplifier circuits,

+6 to +12v

plus a wide variety of useful (and not so - &
useful) gadgets and miscellaneous tran- _ i
sistor circuits. u - 2N3706
RV1 Tr1
Power amplitiers 100k ,I.lf— 2NIE08 A
The easiest way to build a low to 2z0u]

R2

medium power audio amplifier is to
simply use one of the many dedicated 47k L
ICsthat are now available for this task. In ca’ 3o
some cases, however, particularly when ! ‘°°“T
making ‘one off projects, it may be o—— ! :
cheaper or more convenient to use a ovﬂJn
discrete transistor design, such as one of ) ]

those shown in Figures 1to 3. Fig 1 General purpose high gain low power audio amplifier

The Figure 1design is that of a general
purpose low power high gain amplifier
with a class A output suitable for driving
a medium impedance (greater than 65
ohms) speaker or headset. The circuit
draws a typical quiescent current of
about 20mA (this can be reduced by
increasing the R3 value), and operates as
follows.

Tr1and Tr2 are both wired as common-
emitter amplifiers, with the output of Tr1
direct-coupled to the input of Tr2, and
the circuit thus gives a typical overall
voltage gain of about 80dB. Note that Tr2
emitterload (R3) is decoupled via C3, and
Tr2 emitter thus ‘follows’ the mean
collector volitage of Tr1, and that the Tr1
base bias is derived from Tr2 emitter via
R2; the bias is thus stabilised by dc
negative feedback. Input pot RV1 acts as
the circuit’s volume control.

Figure 2 shows a simple 3-transistor
class AB complementary amplifier which
can typically drive about 1 watt into a  Fig 2 Simple 1 watt amplifier
3 ohm speaker. Here Tr1 is wired as a :
common-emitter amplifier driving col- 30V ©
lector load LS1-R1-RV2, and has its o
output voltage ‘followed’ and power- 1®
boosted by the Tr2-Tr3 complementary
emitter follower stage. The output of the =
amplifier is fed (via C2) to the LS1-R1 cz2 Ly 39
junction, thus providing alowimpedance 220 T T3
drive to the speaker and simultaneously
bootstrapping the value of R1so that the
circuitgives a high value of voltage gain. RY2
The outputisalso fed back to Tri1basevia 1«
R4, thus providing base bias via a
negative feedback loop.

In use, RV2 should be carefully
adjusted to provide minimal audible

signal crossover distortion consistent ert lfg'
with minimal measured quiescent cur- P
rent consumption; a good compromise is AR S |
tosetthe quiescentcurrentatabout10to 10u
15mA. l
Figure 3shows arather more complex o— ! !

audio power amplifier that can deliver
roughly 10 watts into an 8R load when
powered from a 30 volt supply. This Fig 8 10 watt audio amplifier

+9 to 18V

L. C2
[~ 470u

Ra
150k

TS
TIP3A
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Fig 4 50Hz ‘rumble’ or high-pass filter

50Hz

High-pass |Out " Sw1

RS ca ;]“!,__?
r2 % + l c3 z:';: OI'

10kHz

Low-pass Oa

tiiter
(fig-4)

Off

"Rumble’

filter Sw2

($ig.5)

o1 ‘Scratch

Fig 6 Complete scratch/rumble filter with switching

circuit uses high gain quasi-com-
plementary outputstages (Tr3to Tr6) and
uses an adjustable ‘amplifieddiode’ (Tr1)
as an output biasing device.

The Tr2 common-emitter amplifier
stage has its main load resistor (R2)
bootstrapped via C2, and is dc biased via
R3, which should set the quiescent
output voltage at about half-supply value
(if not, alter the R3 value). The upper
frequency response of the amplifier is
restricted via C3, to enhance circuit
stability, and C5-R8 are wired asa ‘Zobel’
network across the output of the ampli-
fier to further enhance the stability. In
use, the amplifier should be initially set
up in the way already described for the
Figure 2 circuit.

Scratch/rumble filters

A common annoyance when playing
old record discs through a decent ‘hi-fi’
system is that of ‘scratch’ and/or ‘rumble’
noises. The scratch noises are mainly
high frequency sounds (usually greater
than 10kHz) picked up from the disc
surface, and the rumble noises are low
frequency sounds (usually less than
50Hz) that are mostly caused by slow
variations in motor-drive speed. Each of
these noises can be effectively elimin-
ated (or greatly reduced) by passing the
record player audio signals through a
frequency filter that rejects the trouble-
some partof the audio spectrum. Figures
4 and 5 show suitable circuits.

The rumble filter circuit of Figure 4
acts as a high-pass filter that gives unity
voltage gain to all signal frequencies
greater than 50Hz, but 12dB per octave
rejection to all frequencies below this
value, ie 40dB of attenuation at 5Hz, etc.

Here, Tr1 is wired as an emitter
follower and is biased at roughly half-
supply value from the low impedance
point formed by R1-R2-C3, but has
negative feedback applied via the R3-C2-
C1-R4 filter network, which causes the
‘active’ filter response mentioned above.
The frequency turnover point of the
circuit can be altered, if desired, by
changing the C1-C2 values (which must
be equal). Thus if the C1-C2 values are
halved (to 110n) the turnover frequency
will double (to 100Hz), etc.

Scratch filter circuit

The scratch filter circuit of Figure 5
acts as a low-pass filter that gives unity
voltage gain to all signal frequencies
below 10kHz, but gives 12dB per octave
rejection to all frequencies above this
value. This circuit is similar to that of
Figure 4, except that the positions of the
resistors and capacitors are transposed
in the C2-R4-C4-R5 filter network. The
turnover frequency of the circuit can be
altered, if desired, by changing the C2-
C4 values; eg values of 3n3 will give a
turnover frequency of 7.5kHz.

The circuits of Figures 4 and 5 can be
combined to make a composite scratch
and rumble filter by simply connecting
the output of the high-pass filter to the
input of the low-pass filter. The indivi-
dual filter sections can be provided with
bypass switches, enabling the filters to
be easily switched in and out of circuit,
by using the connections shown in
Figure 6. Note that if the Figure 4and 5
designs are to be built as a single unit, a
few components can be saved by making
the R1-R2-C3 biasing network common
to both circuits.

ov

Fig 5 10kHz ‘'scratch’ or low-pass filter

+12 to 18V

2n3904 Ot

]

0V/7J/7

Fig 7a Transistor-Zener white noise generator
+12to 18V

a4k7

Tr2
Ted 2N3904

2N3904

e

Fig 7b Two-transistor white noise generator

‘Noise’ circuits

The waveform known as ‘white noise’
can be described as a signal containing
the full spectrum of randomly generated
frequencies, each having equal mean
power when averaged over aunitof time.
White noise is of value in testing AF and
RF amplifiers, and is widely used in
special effects sound generator systems
etc.

Figure 7a shows the practical circuit of
a simple but useful white noise gener-
ator which relies on the fact that any
reverse-biased Zener diode inherently
generates a substantial amount of white
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Fig 10 Morse code practice oscillator
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Fig 12 MW signal generator/BFO

noise. In this circuit, R2 and ZD1 are
wired in a negative feedback loop
between the collector and base of the
common-emitter amplifier Tr1, thus
stabilising the dc working levels of the
circuit; the loop is ac decoupled via C1.
Consequently, the Zener diode acts as a
white noise source thatiswired in series
with the base of the transistor, which
then amplifies the noise to a useful level
of about 1V p-p.

In practice, the base-emitter junction
of any silicon transistor can be made to
function as a noise generating Zener
diode by simple reverse-biasing the

Fig 11 Signal injector/tracer

junction to its breakdown point. In the
2N3904 small-signal transistorthis break-
down typically occurs at about 6 volts,
and a 2-transistor white noise generator
can thus be made by using the circuit
shown in Figure 7b, in which Tr1actsas a
Zener diode.

Noise can attimes be agreat nuisance.
When listening to very weak broadcast
signals, forexample, itis often found that
the peaks of unwanted background
noise completely swamp the broadcast
signal, making it unintelligible.

This problem can sometimes be over-
come by using the ‘noise limiter’ circuit
of Figure 8. Here, the signal plus noise
waveform is fed to amplifier Tr1 via RV1.
Tr1 amplifies both waveforms equally,
but diodes D1 and D2 automatically limit
the peak to peak output swing of Tr1 to
about 1.2 volts. Thus if RV1 is adjusted so
that the signal output is amplified to this
peak level, the noise peaks will not be
able to greatly exceed the signal output,
and intelligibility is greatly improved.

Astable multivibrators

The astable muitivibrator or ‘square
wave generator’ circuit has many uses.
Figure 9, for example, shows how it can
be usedas a2-LED ‘flasher’ thatoperates
at about 1 flash per second. The rate is
controlled by the time-constantvalues of
C1-R4 and C2-R3.

In the Figure 9 circuit the LEDs are

wired in series with the transistor
collectors and flash on and off in
oppositionto one another symmetrically.
The flash rate can be changed by aitering
the values of either C1/C2 or R3/R4. If
desired, one of the LEDs can be replaced
with a short circuit to make a 1-LED
flasher.

Asimple variation of the astable circuit
is shown in Figure 10. Here, a non-
symmetrical waveform of about 800Hz is
generated and fed to a speaker and
limiting resistor in the collector of Tr2,
thus producing a monotone audio signal
when S1isclosed. The circuitcan thusbe
used as either a simple sound generator
(by using an ordinary switch in the S1
position) or as a morse code practice
oscillator {by using a morse key as S1).
The circuit’'s tone frequency can be
changed by altering the C1 and/or C2
values.

Figure 11 shows how an astable
multivibrator can be used as the basis of
a signal injector/tracer piece of test
gear. Here, when SW1 is in ‘inject’
position1,Tr1and Tr2are configuredasa
1kHz astable multi and feed a good
square wave signal into the ‘probe’
terminal via R1-C1. This waveform is very
rich in harmonics, so if it is injected into
any AF or RF stage of an AM radio it will
produce an audible outputviathe radio’s
loudspeaker, unless one of the radio’s
stages is faulty. By choosing a suitable
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Flg 13 Metal/pipe locator
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Fig 14 9V-300V dc to dc converter

+12V

12v F 4.3
1N4001

Probes

Fig 15 Water or steam operated relay switch

injection point the ‘injector’ can thus be
used to trouble-shoot a defective radio.
When SW1 is switched to ‘trace’
position 2, the Figure 11 circuit is
configured as a cascaded pair of com-
mon-emitter amplifiers, with the probe
input feeding to Tr1 base, and Tr2 output
feeding into a magnetic earpiece or
headset. Thus any weak audio signal fed
to the probe will be directly amplified
and heard in the earpiece. Similarly, any
amplitude-modulated RF signals thatare
fed to the probe will be demodulated by
the non-linear action of Tr1 and the
resulting audio signals will then be
amplified and heard in the earpiece. By
connecting the probe to suitable points
inaradio, the ‘tracer’ can thusbe used to
trouble-shoot a faulty radio, etc.

L-C oscillators

L-C oscillators have lots of applica-
tions in test gear and gadgets of various
sorts. Figures 12 to 14show some simple
examples.

The Figure 12 circuit is that of a
medium wave (MW) signal generator or
beat frequency oscillator (BFO). Here,
Tr1is wired as a straightforward Hartley
oscillator, but uses a modified 465kHz IF
transformer as its collector load. The
internal tuning capacitor of the IFT
should be removed; variable oscillator
tuning is then available via CV1, which

+9V

R3
RV1
AE) §4k7

283904

ov ﬂJﬂ

Fig 16 Simple ‘lie detector’

enables the output frequency (on either
fundamentals or harmonics) to be varied
from well below 465kHz to well above
1.7MHz. Any MW radio will detect the
oscillation frequency if simply placed
near the circuit; if the unitis tuned to the
IF frequency of aradio a beat note wilt be
heard, enabling CW and SSB transmis-
sions to be clearly detected.

Figure 13 shows how the above
oscillator can be modified so that when
used in conjunction with a MW radio it
functions as a simple ‘metal/pipe loca-
tor'. Inthis case oscillator coil L1is hand-
wound and comprises 30 centre-tapped
turns of wire, firmly wound over about
25mm length of a 75 to 100mm diameter
non-metallic former or ‘search head' and
connected to the main circuit via 3-core
cable. The search head can be fixed to
the end of a long non-metallic handle if
the circuit is to be used in the classic
‘metal detector’ mode, or can be hand-
held if itis to locate metal pipes or wiring
hidden behind brickwork or plaster, etc.

Operation of the Figure 13 circuit
relies on the fact that the electromag-
netic field of L1 is disturbed by the
presence of metal, causing the induct-
ance of L1 and the frequency of the
oscillator to alter. This frequency shift
(and thus the presence of metal) can be
detected on a portable MW radio placed
close to the search head by tuning the

+300v

D1
[o]
1N 4008 e
250V
-t €3
== 470n
Asov
. ]
v

radioto alocal station and then adjusting
CV1 so that a low frequency ‘beat’ or
‘whistle’ note is heard from the radio’s
loudspeaker. This beat note will change
significantly if the head is placed near
metal, and the circuit thus functions as a
simple metal detector.

Figure 14 shows another application
of the Hartley oscillator. In this case the
circuit functions as a dc-to-dc converter,
which converts a 9 volt battery supply
into a 300 voltdc output. T1is a9V-0-9V to
250V mains transformer, with its primary
forming the ‘L’ part of the oscillator. The
supply voltage is stepped up to about
350V peak at T1 secondary, and is half-
wave rectified by D1 and used to charge
C3. With no permanent load on C3, the
capacitor can deliver a powerful but non-
lethal ‘belt’. With a permanent load on
the output, the output falls to about 300V
at a load current of a few mA.

Water/steam switch

One gadget that is always useful about
the home is a water or steam activated
relay switch which activates when water
or steam simultaneously comes into
contact with a pair of metal probes.
Figure 15 shows such a circuit. Here, Tr1
and Tr2 are wired as asuper-alpha pair of
transistors wired in the common-emitter
mode, with the relay coil (RLA) as their
collector foad.

The circuit action is such that the relay
is normally off, but turns on when a
resistance - less than a couple of
megohms is placed across the probes.
Normal (non-distilled) water, steam and
human skin all have resistances below
this value, so this simple little circuitcan
be used as a water, steam, or touch-
operated relay switch. External devices
such as motors or alarms can be
operated via relay contacts RLA/1.

Lie detector

Our final circuit (the lie detector of
Figure 16 ) is most emphatically an
“experimenters’” circuit. Here, the ‘vic-
tim'is connected, via a pair of substantial
metal probes, into a Wheatstone bridge
circuit formed by R1-RV1-Tr1 and R3-R4.
The meter, which should be a 1TmA
centre-zero type, is used as a bridge-
balance detector. In use the victim
makes firm contact with the probes and
once he or she has attained a relaxed
state (in which the skin resistance
reaches a stablevalue) RV1isadjustedto
obtain a null on the meter. The victim is
then cross-questioned . ..

The theory of operation is that the
victim’s skin resistance will change and
the bridge will go out of balance if he or
she lies or shows any signs of emotional
upset (embarrassment etc) when being
questioned. Some people claim wonder-
ful results from this circuit. Others don't!

In next month's edition of ‘The File’
we'll look at a variety of useful relay and
relay-driving circuits.
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CIL PRESENT A NEw DATA LOGGING The DTR 1680 Data Logging System for use with RS232 or IEEE-488

has been especially designed for Strain Gauges, Thermocouples

and Millivolt Signals.
SYSTEM = THE DTR 1680 The System gis designed around the proven PCl 1280, 16 Bit
Analogue/Digital Convertor with the addition of a range of 24
Channel input conditioning and Multiplexer units, to provide direct
measurement of low level signals. Each A/D Convertor thus has a
capacity of 192 channels with possible expanison to over 2000
channels.

The Hardware is complemented by a selection of Software
packages for a variety of common microcomputers.

The Software has been written for the most popular
Microcomputers vis: IBM, PC, Apricot, Commodore and Apple lle.
Simple programs are provided showing the techniques used to
acquire data and control the system.

CIL Microsystems Ltd.
26 Decoy Road, Worthin, W Sussex BN14 8ND. Tel: (0903) 210474

| LOW COST, SIMPLE TO USE
. WATTMETER - THE DMM 600

CIL have introduced a Wattmetre especially designed as a low cost,
simple to use test instrument for almost any electrical apparatus.
Just plug in your equipment, press a button and RMS voltage
applied, RMS current drawn and effective power all to +0.2%
accuracy are instantly displayed.

The Wattmeter is Z80 Microprocessor basic using a unique
Analogue/Digital technique for the digital sampling.

Applications include Test Departments, Goods Inward
Laboratories where instruments can be easily checked for their *
correct +0.2% effective power consumption, without any danger
from the mains voltage.

The device supplies 240v main voltage up to 10 Amp display in
either Watts of KWatts.

The price of this instrument is only £245.00

CIL Electronics Ltd.
26 Decoy Road, Worthing, W Sussex BN14 8ND.  Tel: (0903) 204646

THE PERFECT COMPLEMENT TO
RADIO & ELECTRONICS WORLD

For all two-way radio enthusiasts
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v¢ DX DIARY: Don Field G3XTT with all the news of rare DX,
contests and DXpeditions

c.,,m v G30SS TESTS: Angus McKenzie — the fairest, most
po— comprehensive reviews available anywhere

s ARH MORE NEWS, MORE FEATURES, MORE FUN, MORE STYLE

Make sure of your copy by placing a regular order at your newsagents or by taking out
a post free, inflation proof subscription, with early delivery to your door each month
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................................................................................................. T 0 T I

N TN =y ey i g = oy e Ry~ 1
i AMATEUR RADIO SUBSCRIPTION ORDER FORM
| To: 1S%b|scripéion ':?e%artrgentdo Amateur Radio e PLEASE SUPPLY: (tick box) for 1211 , all rates include P & P |
arendon Road e Croydon e _

: Surrey e CR03SJ ’ Tel: 01-760 0409 c155¢l>nlam ...... I c‘:';.r:)sum"[] cz?::wmr M cz:'.‘;ﬁ'f.‘..'.f.g :
|

| NAME e PAYMENT [ e s coion o iy |
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+The ORIGINAL FREE OF CHARGE dial up data}
ebase. Buy, browse or place YOUR OWN AD fore
sgoods or services to sell. 1000's of stock items, ®
«  spares and one off bargains. Updated daily.
¢ ON LINE NOW. CCITT, 8 bit word, no parity. e
N For 300 baud modems call 01-679 1888 ¢
.
L]
L]

For 1200-75 baud modems call 01-679 6183
X EEEERFXER N RN NN NN SN N AN R RN X RN XN NN
FREE only £24.95 it becomes a SUPERB

HIGH QUALITY * COLOUR* TVSET
The fabulous TELEBOX, an INVALUABLE MUST for the owner of
ANY video monitor with acomposite input, coiour ormonochrome.
Made by a major UK Ca as a TOP QUALITY, stand alone UHF
tuner and costing OVER £75 to manufacture, this opponunit¥ to
ive your monitor a DUAL FUNCTION must not be missed! The
ELEBOX consists of a compact, stylish two tone charcoal,
moulded case, containing ALL electronics tuner, power supply elc
to simply plug in and convert your previously dedicated computer
monitor into a HIGH QUALITY COLOUR* TV SET, giving a real
benetit to ALL the family!! Don't worry if your monitor doesn't have
sound- THE TELEBOX even has an integral 4 watt audio amplifier
lordrivin% anexternal speaker, PLUS an auxiliary output for superb
uaiity tetevision sound via your headphones or HI Fl system etc.
ther features include: Compact dimensions of only 15.75" w x
75" d x 3.5” h latest technology, BRITISH manufacture. fully
_ tuneable7 channefpush button tuner, Auto AGC circuit SAWfilter,
LED status indicator, fully isolated 240v AC power supply for total
safety, Mains ON-OFF switch etc Many other uses.
LIMITED QUANTITY - DON'T MISS THIS OFFER!!!

ONLY £24.95 OR£19.95 if purchased with ANY of our
video monitors. Supplied BRAND NEW with full instructions and 2 YEAR
warranty. Post and packing £3.50 *When used with colour crt

COLOUR & MONOCHROME
MONITOR SPECIALS

‘SYSTEM ALPHA' 14" COLOUR MULT! INPUT MONITOR
Made by the famous REDIFFUSION Co. for their own professional computer
system this monitor has all the features to suit your immediate and future
requirements. Two video inputs RGB and PAL Composite Video allow direct
connection to BBC/IBM and most other makes of micro computers or VCR's.
including our very own TELEBOX An internal speaker and audio amp may be
connected to computer or VCR for superior sound quality. Many other features:
PIL tube, Matchin% BBC case colour, Major controls on front panel Separate
Contrast and Brightness - even in RGB mode Separate Colour and audio
controls for Composite Video input, BNC plug for composite input, 15 way 'D'
plug for RGB input, modular construction etcetc
is Must Be ONE OF THE YEAR'S BEST BUYS. PC USER

Supplied BRAND NEW and BOXED. complete with DATA and 90 day
?uaramee. ONLY £149.00 as above OR |IBM PC Version £185.00

5 Day ‘D skt £1.00, BNC skt 75p BBC interface cable £5.50
DECCA 80 16° COLOUR monitor. RGB input.
Little or hardly used manufacturers surplus enables us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.00, a price for a colour monitor as yet unheard of! Our own interface,
safeté modification and special 16" high definition PIL tube, coupled with the
DECCA 80 series TV chassis give 80 column definition and quality found only
on monitors costing 3 TIMES OUR PRICE. The quality for the price has to be
seen to be believed! Supplied complete and ready to plug direct to a BBC
MICRO computer or any other system with a TTL RGB output Other features
are: internal speaker, modular construction, auto degaussing cirCuit_attractive
TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day

uarantee Although used, units are supplied in EXCELLENT condition.

NLY £99.00 + Carriage.

DECCA 80, 16" COLOUR monitor. Composite video input Same as above
model but fitted with Composite Video input and audio amp for COMPUTER,
VCR or AUDIO VISUAL use. ONLY £99.00 + Carr.
| REDIFFUSION MARK 3, 20" COLOUR monitor. Fitted with standard 75 ohm
composite video input and sound amp. This large screen colour display 1s ideal
' for SCHOOLS, SHOPDS, DISCO'S, CLUBS and other AUDIO VISUAL appli
cations Supplied in AS NEW or little used condition ONLY £145.00 + Carr.
BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors.
All units are fully cased and set for 240v standard working with composite video
inputs Units are pre tested and set up for up to 80 column use. Even when
MINOR screen burns exist - normal data displays are unaffected 30 day
uarantee.
2" KGM 320-1 B/W bandwidth input, will display up to 132 x 25 lines £32.95
12" GREEN SCREEN version of KGM 320-1. Only £39.95
9" KGM 324 GREEN SCREEN fully cased very compact unit Only £49.00

Carriage and insurance on all monitors £10.00
3 v
) Ty rr » ] '

GOULD OF443 enclosed, compact switch mode supply with DC regulated
outputs of +5v @ 55a. +12v @ 0.5a, ~12v @ O 1a and ~23v @ 0.02a Dim 18 x
11 x 6 cm. 110 or 240v input. BRAND NEW only £16.95
GOULD G6-40A 5v 40 amp switch mode supply NEW £130.00
AC-DC Linear PSU for DISK drive and SYSTEM applications Constructed on a
rugged ALLOY chassis to continuously supply fully reguiated DC outputs of +5v
@ 3 amps, ~5v @ 0.6 amps and +24v @ 5 amps. Short circuit and overvoltage
protected. 100 or 240v AC input Dim 28 x 12.5 x 7 cm NEW £49.94

Carriage on all PSU's £3.00

B
/

A : 4K £ Manutacturer's BRAND NEW surplus.

DEC LA34 Uncoded keyboard with 67 quality gold plated switches on X-Y

matrix - ideal micro conversions etc £24.95

AMKEY MPNK-114 Superb word processor chassis keyboard on single PCB

with 116 keys Many features such as On board Micro, Single 5v rail full ASCH
coded character set with 31 tunction keys, numeric keypad cursor pad

[£4 and 9600 baud SERIAL TTL ASCII OUTPUTY Less than half price
E __Only £69.00 with data Carriage on Keyboards £3.50

Your monitor from its computen! For

o

1000’s OF

BARGAINS -adt

'FOR CALLERS

A
Professional Business System

A cancelied export order and months of negotiation enabies us to offer this professional

BE BEATEN"

% pc cPm system, recently on sale at OVER £1400, at a SCOOP price just over the cost of
W the two internal disk drives!! O less than the price of a dumb terminalt!
Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR
PC2000 comprises a modern stylish three piece system with ALL the necessities for the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with
the THOUSANDS of proven, tested and available CPM software packages such as
WORDSTAR, FAST, DBASE2 etc, the PC2000 specification, at our prices, CANNOT

The central processor plinth contains the 64 K, ZBOA processor, DUAL TEAC SSF 5%a"

and ‘Ready to Run’

y SURPLUS SPEC
PRESTEL - VIEW

PLESSEY VUTEL, ultra compact unit, sh%nt!y Iar&er
than a telephone features A STANDARD DTMF
TELEPHONE (tone dial) with 5° CRT monitor and
integral modem etc. for direct connection to PRESTEL.
VIEWDATA etc. Designed to sell to the EXECUTIVE at
over £600" Our price BRAND NEW AND BOXED at
only £99.00

DECCAFAX VP1 complete Professional PRESTEL
system in slimhne desk top unit containing Modem,
Numeric keypad. CPU, PSU etc. Connects direct to
standard RGB colour monitor. Many other features
include. Printer output, Full keyboard input, Cassette
port etc BRAND NEW with DATA A FRACTION OF
| COST only £55.00

ALPHATANTEL. Very compact unit with integral FULL
‘ALPHA NUMERIC keyboard. Just add a domestic TV
receiver and you have a superb PRESTEL system and
via PRESTEL the cheapest TELEX service to be
found" Many features: CENTRONICS Printer output,
Memory dlallmlg etc. Supplied complete with data and
DIY mod for RGB or Composite video outputs AS
NEW oniy £125.00

Post and packing on ail PRESTEL units £8 50

EX-STOCK INTEGRATED CIRCUITS

4164 200 ns D RAMS 9 for €11 4116 ns
£150 2112 £1000 2114 £250 2102 £2.00
6116 £2.50 EPROMS 2716 £450 2732 £3.00
2764 £4.95 27128 £5.50 6800 £2.50 6821 £1
68A09 £8 6BB09 £10 8085A £5.50 8086 £15
8088 £8 NEC765 £8 WD2793 £28 8202A
£22 8251 £7 8748 £15 Z80A DART £6.50
Z80A CPU £2.00. Thousands of IC's EX STOCK
send SAE for list.

| _DISK DRIVES |

Japanese 5% haif height, 80 track double sided disk
drives b{‘TEAC, CANON, TOSHIBA etc

Sold as NEW with 90 day guarantee ONLY £85.00
TEC FB-503 Double sided HH 40 TRK NEW £75.00
SUGART SA400 SS FH 35 TRK £55.00

SIEMENS FDD100 SS FH 40 TRK £65.00

«carriage on 5% drives £5.50

Brand NEW metal 5% DISK CASES with internal PSU,
DSKC1 for2 HH or 1 FH drive £29.95 +pp £4.00
DSKC 2 for1 HH drive £22.95 +pp £3.50
DKSC 3 As DSK1 LESS PSU £12.95 +pp £2.50
DSKC 4 As DSK2 LESS PSU £10.95 +pp £2 00
8" IBM format TESTED EX EQUIPMENT.

SHUGART 800/801 SS £175.00 +pp £8.50
SHUGART 851 DS £250.00 +pp £8.50
TWIN SHUGART 851’82 Mb total capacity insmart case,
complete with PSU etc. £595.00
MITSUBISHI M2894-63 8" DS | Mb equiv. to SHUGART
SABS0R. BRAND NEW at £275.00
DYSAN 8" Alignment disk £29.00
Various disk drive PSU's Ex Stock SEE PSU section.
HARD DISK DRIVES

DRE/DIABLO Series 30 2 5 Mb front load £525.00
Exchangeable version £295.00. ME3029 PSU £95.00
DIABLO 44/DRE4000A, B 5+5 Mb from £750.00
CDCHAWKS+5 Mb£795.00. CDC 9762 S%gg&Mo%S

etc .
PERTEC D3422 5+5 Mb - £495.00
RODIME 5% Winchesters ex-stock from €150 CALL
Clearance items- Sold as seen— No guarantee.

ICL 2314 BRAND NEW 14" Mb Removable pack hard
disk drive, cost over £2000 with data  ONLY £99.00
BASF 6172 8" 23Mb Winchesters £199.00
Unless stated all drives are refurbished with 90 day
guarantee. Many other drives and spares in stock - call
| sales office for details

+ pp £1.00

PC2000 Business System with CPM

AST Sales and
Purchase ledger, supports up to
9000 Accounts, VAT etc.
COSTOVER £1700

+pp £8.50 !

Double sided 40/80 track disk drives (1Mb per drive), PSU, 4K of memory mapped screen RAM, disk controtler, RS§232,
CENTRONICS andsystem expansion ports, and if that's not enough areadyto pluginto STANDARD 8" DRIVE portforupto FOUR
8" disk drives, either in double density or IBM format The uitraslim 92 key, detachable keyboard features 32 user definable keys,
numeric keypad and text editing keys, even its own integral microprocessor which allows the main ZBOA to devote ALL its time to
USER programs, eliminating”lost character’ problems found on other machines. The attractive, detachable 12" monitor combines
agreen anti-glare etched screen, with full swivel and tilt movement for maximum user comfort. Supplied BRAND NEW with CPM
2.2, user manuals and full 90 day guarantee. Full data sheet and info on request
PC2000 System
with CPM Etc.
COST OVER £1400

PC2000 Wordprocessor System
with CPM and TEC FP25 daisywhee!
printer

NOW only £799

Join the communications revolution with our super
range of DATA MODEMS, prnices and specifications
to suit all applications and budgets ...

BRAND NEW State of the art products.

DACOM DSi2123 Muliti standard 300-300, 1200-75
Auto answer et £268.00
DACOM DSI12123AQ Auto dial, smart modem with
multi standard AUTO SPEED detect, and data buffer

with flow control etc £365.00
DACOM DSi2123GT The CREAM of the inteligent
modems, auto dial, auto cail index_ buffer
etc etc 98.00

£4
Steebeck 3B1212 V22 1200 baud FULL DUPLEX
sync or async, optional auto dial £465.00

RANSDATA 307A Acoustic coupler 300 baud full
duplex, originate only, RS232 interface £49.00

Ex BRITISH TELECOM full spec, CCITT, ruggedised,
bargain offers. Sold TESTED with data. Will work on
ana MICRO or system with RS232 interface.

MODEM 13A 300 baud unit, only 2” high fits under
phone. CALL mode only £45.00
MODEM 20-1. 75-1200 baud. Compact unit for use
as subscriber end to PRESTEL, TELECOM GOLD,
MICRONET etc. £39.95 +pp£6.50
MODEM 20-2 1200-75 baud Same as 20-1 but for
computer end £65.00 +pp £6.50
DATEL 2412, Made by SE Labs for BT this two part
unit is for synchronous data links at 1200 or 2400
baud using 2780/3780 protocol etc Many features
include 2 or 4 wire working, seif test, auto answer etc
COST OVER £800. Our price ONLY £199 +pp £8.00
DATEL 4800, RACAL MPS4800 baud modem, EX
BT good working order, ONLY £2985.00 +pp £8.00

SPECIAL OFFER

MODEM TG2393. Ex BT, up to 1200 baud full
dupiex 4 wire or half duplex over 2 wire ine. ONLY
£85.00 PER PAIR +pp £10.00

For more information contact our Sales Oftice.

SPECIAL BULK PURCHASE of these compact. high
speed matrix printers. Built in Japan for the Hazeltine
Corporation this unit features quality construction
giving 100cps bidirectional, tull pin addressable
graphics, 6 type fonts, up to 9.5 single sheet or
fractor paper handling, RS232 and CENTRONICS
parallel intertace. Many other teatures. BRAND NEW
and BOXED. COST £420. Our price Only £199.00

RECHARGEABLE BATTERI

Dry Fit MAINTENANCE FREE by Sonnenschein
& Yuasa.
A300 07191315 12v 3Ah NEW
A300 07191312 6v 3Ah NEW
A300 07191202 6-0-6v 1.8Ah TESTED Ex

Equip £5.99

Standard VDU data entry terminals
at give away prices!!

QUME QVT108. Current product, state of the art
terminal with detachable keyboard, 12" Green screen,
2 page RAM, TVI 925, Hazeltine, ADMSA emulations,
software setup, 25 x 80, Clock, Swivel and tilt base,
Printer port, Function keys etc. BRAND NEW and
BOXED AT ALMOST HALF PRICE Only £425.00

AJ510 - EX RENTAL, 280 controlled, 15" green
screen 24 x 80 display, graphics, cursor addressing,
printer port etc. Very good condition TESTED complete]

with manual only £225.00
ADDS 520 - Dumb terminal, used, 12" b/w_screen
RS232  interface and printer port. TESTED.

ONLY £125.00. Carriage on terminals £1000 _
700's of other terminals in stock, CALL for more details.

32 Biggin W
Telephone O

All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00.
Minimum Credit Card order£10.00. Minimum BONA FIDE account ordersfrom Government Depts, Schools, Universities and
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice Trade, Bulk and Export

ay, Upper Norwood, London SE19
1-679 4414 Telex 894502 Data 01-679 1888
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SUPER DEAL? NO - SUPER STEAL

THE FABULOUS 25 CPS “TEC STARWRITER”

T

Vit

Made to the very
highest spec the TEC
STARWRITER
FP1500-25 teatures a
very heavy duty die cast
chassis and DIABLO
type print mechanism
giving superb
registration and print

a i o . e
quality. Micro-processor \,\fractmn of its original cost. /
electronics otfer full

DIABLO/QUME command comia CPM WORDSTAR

ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch,
fult width 38t mm paper handling with up to 163 characters per line, friction feed
roliers for single sheet or continuous paper, internal buffer, standard RS232 serial
interface with handshake. Supplied absolutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more
information. Optional extras RS232 data cable £10.00. Tech manual £7.50. Tractor
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins. (UK Maintand) £10.00

SUMMER OFFER ONLY £399.99!!

DIY PRINTER MECH

Brand New surplus of this professional printer chassis gives an
outstanding opportunity for the Student, Hobbyist or Robotics
constructor to build a printer - plotter - digitiser etc, entirely to their
own specification. The printer mechanism is supplied ready built,
aligned and pre tested but WITHOUT electronics. Many features
include all metal chassis, phosphor bronze bearings, 132 character
optical shaft position encoder, NINE needle head, 2 x two phase 12V
stepper motors for carriage and paper control, 9.5" Paper platten etc.
etc. Even a manufacturer’s print sample to show the unit's capabilities"
Qverall dimensions 40 cm x 12cmx 21 ¢cm.

Sold BRAND NEW at a FRACTION of cost ONLY £49.50 + pp £4.50.

TELETYPE ASR33

DATA I/0 TERMINALS

Industry standard, combined ASCII
110 baud printer, keyboard and 8
hole paper tape punch and reader.
Standard RS232 serial interface.
Ideal as cheap hard copy unit
or tape prep. for CNC and NC
machines. TESTED and in good
condition. Only £235.00 floor
stand £10.00. Carr & Ins. £15.00.

EX NEWS
SERVICE PRINTERS

Compact uitra reliable quality built unit
made by the USA EXTEL Corporation.
Often seen in major Hotels printingup to
the minute News and Financial inform-
ation, the unit operates on S UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL senal interface. May be
connected to your micro as a low cost
printer or viaa simple interface and filter
to any communications receiver to
enable printing of worldwide NEWS,
TELEX and RTTY services.
Supplied TESTED in second hand
condition complete with DATA, 50 and
75 baud xtals and large paper roil.
TYPE AE11

50 Column
Spare paper roll for AE11
TYPE AF11R 72 Col.

ONLY £49.95
£4.50

+ Ribbon £65.00
TYPE AH11R 80 Col.
ASCIi/BAUDOT £185.00

Carriage and Insurance £7.50

20,000 FEET OF ELECTRONIC
AND COMPUTER GOODIES

ENGLAND'S LARGEST SURPLUS STORE - SEEING IS BELIEVING!

OCTOBER 1986

DEC CORNER

MAG TAPE DRIVES

PDP 1140 System comprising of CPU, 124k
memory & MMU 15 line R5232 interface.
RPO2 40 MB hard disk drive.

TU10 9 track 800 BPI Mag tape drive, dual
track system. VT52 VDU, etc. etc. Tested and

running. £3,750.00
BA11-MB 3.5 Box. PSU,LTC £395.00
DH11-AD 16" x RS232 DMA

interface £1,900.00
DLV11-J4 x ElA interface £350.00
DLV11-E Serial. Modem support  £190.00
DUP11 Synch. Senal data /o £650.00

DQ200 Dilog - multi RK controlier £495.00
DZ11-8 8 line RS232 mux board £650.00
KDF11-8 M8189 PDP 1123

PLUS £1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwriter EIA or

20 mA loop £270.00
MS11-JP Unibus 32kb Ram £80.00
MS11-LB Unibus 128kb Ram £450.00
MS11-LD Unibus 256kb Ram £850.00
PDP11/05 Cpu Ram, i/0 etc £450.00
PDP11/40 Cpu, 124k MMU £1,850.00
RT11 ver 38 documentation kit £70.00
RKOS5+J 2.5 Mb disk drives 650.00
KL8 JA PDP 8 async i/o £175.00
M18E PDP 8 Bootstrap option £75.00
VTS50 VDU and Keyboard

-20 mA £175.00
VT52 VDU and RS232 interface  £250.00

Give your VT100 a Birthday'!

Brand New VT 100 Keyboards
only £85.00

erwesesnn
Seavanennd

1000’'s of EX STOCK spares for
DEC PDP8, PDP8A, PDP11 systems &
peripherats. Call for details. Al types of
Computer equipment and spares wanted for
PROMPT CASH PAYMENT

Many EX STOCK computer tape drives and spares by
PERTEC, CiPHER, WANGO, DIGIDATA, KENNEDY
etc. Special offer this month on DEI Cartridge tape
drives ONLY £450.00 each.

CALL FOR DETAILS

COMPUTER/SYSTEM CABINET & PSU

All in one quality computer cabinet with integral

switched mode PSU, mains filtering, and twin fan

cooling. Originally made tor the tamous DEC PDP8

computer system costing thousands of pounds.

Made to run 24 hours per day the psu is fully

screened and will deliver a massive +5v DC at 17 amps, +15v DC at
1 amp and -15v DC at 5 amps. The complete unit is fully enclosed
with removable top lid, filtering, trip switch, power and run leds

mounted on ali front panel, rear cable entries, etc. etc. Units are in
ood but used condition - supplied for 240v operation complete with
ull circuit and tech. man. Give your system that professional finish

for only £49.95 + carr. 19" wide 16" deep 10.5" high. Useable area
16"w10.5"h 11.5"d.

Also available less psu, with fans etc. Internai dim. 19w, 16"d, 10.5"h.

£19.95. Carriage £8.75
ELECTRONIC
COMPONENTS

66% DISCOUNT - ik

Due to our massive bulk purchasing programme, which enables us to bring you the
best possible bargains, we have thousands of ICs. Transistors. Relays, Caps, PCBs,
Sub-assemblies, Switches etc. etc. surplus to OUR requirements Because we don't
have sufficient stocks of any one item to inciude in our ads we are packing all these
items into the BARGAIN OF A LIFETIME. Thousands of components at giveaway
prices. Guaranteed to be worth at least 3 times what you pay. Unbeatable value and
perh?‘ps one of the most consistently useful stems you will every buy! Sold by
weight.

2.5kis £5.25 + pp £1.25

10k!s £11.25 + pp £2.25

5 kis £6.90 + £1.80
20kis £19.50 + pp £4.75

GE TERMIPRINTER

em———

3]

A massive purchase of these desk top
printer terminals enables us to offer you
these quality: 30 or 120 cps printers
at a SUPER LOW PRICE against their
onginal cost of over £1000. Unit
comprises of full QWERTY, electronic
keyboard and printer mech with print
face similar to correspondence quality
typewriter. Variable forms tractor umit
enables full width - up to 13.5 120
column paper, upper - lower case,
standard RS232 serial interface, internal
vertical and horizontal tab settings,
standard  ribbon. adjustable baud
rates, quiet operation plus many other
features. Supplied complete with manual.
Guaranteed working GE30 £130.00.
GE1200 120 cps £175.00

Untested GE30 £65.00 Optional floor
stand £12.50. Carr & Ins. £10.00.

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
include transistors digital, linear, IC's,
tnacs, diodes. bridge recs, etc. eilc.
All devices guaranteed brand new full
spec with manufacturers markings, fully
varanteed
O+ £2.95 100+ £5.15
TTL 74 Series. A gigantic purchase of an
“across the board” range of 74 TTL series
iIC's enables us to ofter 100+ mixed
“mostly TTL” grab bags at a price which
two or three chips in the bag would
normatly cost to buy. Fully guaranteed alf
IC's full spec 100+ £6.90,
200+ £12.30, 300+ £19.50

CENTRONICS
710 PRINTERS

Ex RENTAL Heavy duty full width
carriage printer up to 132 columns on
17" fan fold sprocket fed paper. 60 cps
print speed with standard RS232 or 20
mA loop interface. Supptied in TESTED
used condition with data. ONLY £85.00
carriage and insurance £10.00.

MAINS FILTERS

CURE those unnerving hang ups and data
glitches caused by mains interference with
professional quality filters. SDS5A match-
box size up to 1000 watt 240 V
Load ONLY £5.95. L12127 compact
completely cased unit with 3 pin fitted
socket up to 750 watts ONLY £9.99.

EPROM COPIERS

The amazing SOFTY 2 The “Complete
Toolkit" tor copying, writing. modifying and
isting EPROMS of the 25186, 2716.
2532, 2732 range Many other functions
include integral keyboard, cassette inter-
face. senal and paraliel Yo UHF modulator
ZIF socket etc.

ONLY £195.00 + pp£2.50

“GANG OF EIGHT” inteiligent Z80
controlled 8 gang programmer for ALL
single Sv rail EPROMS up to 27128. Will
copy827128in ONLY 3 MINUTES Internat
LCD display and checking routines for
IDIOT PROOF operation. Only £395.00 +
pp £3.00.

“GANG OF EIGHT PLUS" Same spec. as
above but with additional RS232 serial
intertace for down line loading data from
computer etc ONLY £445.00 + pp £3.00

Data sheets on request

1000’s of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU'S,
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part —

requirements. Stock changes aimost daily.
Don’t forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH

o,
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DIGITAL FILTERS

PART TWO
Bringing the
computer closer
to the
analogue world

SO far, we have considered how the:
computer acquires an analogue sig-
nal and how, by representing the signal.
on a diagram, a suitable mask can be
designed to remove or amplify signals at
different frequencies. Now we need to
be able to take the mask and implementit;
as a digital filter. First, however, let us:
look at two examples to gain a smalll
insight into how a signal can be modified|
once it has been digitised.

Figure 12shows avery simple ‘filter’ in
two forms: the first is a software:
instruction while the second is a possi--
ble hardware solution. An explanation of’
both now follows. If the input samples
are stored in the computer’s memory as
an array called X such that X(1) is the first
sample taken, X(2) the second (and so
on), and the output values after some
filtering has been performed are placed
in an array called Y, we can see that the
equation allows any Y value to be
obtained providing we know the current

by Mary Dick

and previous X values.

The second form of the filter replaces
the software with adiagram more closely
associated with a hardware impiementa-
tion. The adder output is equivalent to
Y, and its two inputs are the current
(digitised) sample value and the pre-
vious sample - the box with a ‘t’ in it
represents a delay of one sample period.
To test this very simple filter, a variety of
signals can be applied and the corres-
ponding output measured. If this was
done, the frequency response would be
identical to that of Figure 9.

Now we have made a link between a
simple, arbitrary design of filter and a
mask - what is required next is to be able
to implement a filter design using the
mask (which represents the desired
frequency response) as the start-point.
This is best done by introducing a
minimal amount of complex mathema-
tics.

The circle and mask that we have been

Software: Y (T) = X (T) - X (T-1)

Current sample: x(T)

Time delay
of

one sample

\\x(T—‘I)

Fig 12 Software and hardware description of a simple filter

Software: Y (T) = X (T) + Y (T-1) = Y (T-2)

Unit

T & Adder

delay

Unit
delay

viT}

Fig 13 Software and hardware example of a simple bandpass filter

using are in the z-plane, a cartesian co-
ordinate system with a ‘real’ x-axis and
an ‘imaginary’ y-axis. If the variable
which describes position on this plane
is z, where z = x + iy (i being the square
root of —1), the mask may be equated
to a function of z. Hence, if our mask
contains a zero point at (x=1, y=0), the
mask function H may be written as:
H(z) = 1-z
so that when z=1,H(z)=0.

Now, the mask function was described
earlier as what is multiplied with the
input signal to obtain the output signal.
Returning to our description of Figure 12
where the input signal was X and the
output signal Y (not to be confused with
the small x and y which form the
components of z), the equation for this
mask function may be expanded to:

hid
=—=1-Z
X

Hence Y = X-XZ.

Examining Figure 12,this new equation
which relates the input and output
signals is rather similar to the y(t) =
x(t)-x(t—1) used for the software
calculation. Indeed, this equation in y(t)
is made realisable by inserting a pole at
x=y=0, which only adds a unit delay.
Hence, the more complex relation of:

22 Y(2)
H(z) = =
22—z +1 X(2)

may be changed to XZ?2 = YZ* - YZ + Y,
which gives (dividing through by Z?):
X(t)= —y(t-1)+y(t-2)+y(1)

This is implemented in Figure 13 and
represents a filter with a double zero at
the origin and two poles Y%th and %th of
the sampling frequency. So once an
analytic expression for H(z) has been
obtained by calculating the required
mask, the time-related equation in y(t)
may be solved and the filter
implemented.

‘Recursive’

Note how the filter output, y(t), is fed
back with different delays to the calcula-
tion stage of the filter. This feedback
gives the filter the name ‘recursive’
which might be more familiar to compu-
ter buffs. An alternative name is that of
an Infinite Impulse Response filter - or
IIR for short. This name is derived from
the result of applying a sharp impulse to
the filter input: the output of the filter, at
least theoretically, neverreturnsto zero.
Hence the response of the filter to an
impulse has an infinite duration in time.
Later we shall see why this may not be
the case in practical filters. The simple
filter in Figure 14 is used to demonstrate
the effect; the impulse at the input
results in a decaying exponential output.

The other type of digital filter is also
known by the names Finite Impulse
Response (FIR) or non-recursive. Here
there is no feedback from the output of
the filter to any earlier stage. The
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response to an impulse is therefore of
limited (finite) duration. Figure 15repre-
sents a simple FIR filter and its response
to an impluse — note how the impulse
dies out after only two samples.

While the design of some FIR filters
may use the pole-zero model of the z-
plane as a starting point, it is much more
common for other more elaborate tech-
niques, based on the Fourier Transform,
to be used. However, these are beyond
the scope of this article; readers inter-
ested in pursuing their study will find
ample description in most digital filter
books.

One common type of FiR filteris the so-
called comb filter. Figure 16 shows a
filter and 'its frequency response; the
periodic zero-points in the frequency
response resemble the teeth of a comb
and so name the filter. A typical use for
such a response is to place the first zero
on the fundamental of an interfering
signal (perhaps 50Hz for mains rejection)
and the remaining zeros then fall on the
harmonics of the interference. Since the
harmonics often contain significant
power, the comb filter provides a simple
solution to the filtering problem.

Figure 17 shows another filter based
on the original comb design. The comb,
with n delays, has n zeros around the
circumference of the z-plane’s unit
radius circle which was used for the
earlier description of signals and the
mask. If such a filter is followed by a
design of IR filter which has two poles
coincident with two of the comb’s zeros
(and then two zeros at the origin), the
poles on the circle which would normally
cause an unstable filter are cancelled
and the z-plane diagram appears as in
Figure 18. Figure 18b shows the fre-
quency response — note the band-pass
nature of the filters. Most practical filters
of this sort would involve many more
delays and would have a much smaller
bandwidth.

If several centre frequencies are
required, the latter part of the filter may
be duplicated (with appropriate values of
coefficients) while keeping a common
comb section. This is a simple method of
producing a spectrum analyser with
‘arithmetically’ spaced centre frequen-
cies for the channels.

Implementing a filter

Up until now little consideration has
been given to the implementation of a
filter, and this area can often be the main
constraint on the complexity that is
achievable for a given application.
Perhaps the simplest way of introducing
some of the problems is to design a
simple filter for AFSK. Wide-shift AFSK
uses two tones spaced by 850Hz: 1275and
2125Hz. Let us design a dual band-pass
filter with a passband centred on each of
the AFSK tones.

First, we draw the z-plane (Figure 19)
diagram and mark the positions of the

x(T)

Unit

0-9y(T-1) delay

Adder

Fig 14 Example of IR filter and its response to an impulise

Z -plane schematic

Table of Filter Input/Output

Table of Filter Input/output
X(T) Y(T) Y(T-1)
0 0 0
1 1 0
—=hevim) 0 0.9 1
0 0.81 0.9
0 0.73 0.81
0 0.66 0.73
0 0.59 0.66
x{T}
© Adder
yiT)
Unit
celay x{T-1)

Software: Y(T)=X(T)+X(T-1)

Fig 15 Example of FIR filter and its response to
an impulse

Filter frequency response

el

T X(T)  X(T-1) V(1)

1 0 0

2 1 0 i

3 0 1 1

4 0 0 0

5 0 0 0

6 0 0 0

7 0 0 0

8 0 0 0
Unit Unit Unit
delay delay delay
Unit Unit Unit
delay o delay =1 delay

Adder piT

x(T)

two tones on the circle. The sampling
frequencyischosentobe6375sothatthe
tones lie at ¥ and at s respectively of
the sampling frequency. Next, four zeros
are placed on the circle to null frequen-
cies while four poles are placed near the
required signals (and their symmetric
points about the x-axis) at a radius of
0.95: if they were placed on the circle, the
filter would be unstable. The mask
function, H(z), mav now be written as :

H(z) =
1-2Z-1
(Z2 — 2rzcosw,t + r2) (Z2 — 2rzcosw,t + r?)

wherer = 0.95, r? = 0.90, cosw,t = 0.31,and
cosw,t = —0.5. |f we substitute in
the appropriate values we obtain

F,/z
input frequancy
as 8 fraction
of Fg

Fig 16 Comb filter and frequency response

(remembering that H(z) = Y/X):
XZ-4 — XZ-¢=Y + 0.31YZ-' + 1.27YZ-?
+ 0.28YZ-3 + 0.81YZ

Translating the Z' terms into time
delays and the X, Ys to x(t), y(t) gives:

y(t) = x(t — 4) —x(t — 8) — 0.31y(t — 1)
—1.27y(t - 2) — 0.28y(t - 3)
- 0.81y(t - 4)

This is the equation we would use if we
were writing a software filter. However,
the average home computer would take
quite a few seconds to execute a 200-
sample block of data. How fast do we
need to calculate the above equation if
we are to keep up with the incoming
data? For a sampling frequency of
6375Hz, a new value is obtained every 157
microseconds. With four multiplications
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DIGITAL FILTERS.
e = I

Unit Unit
x=1 delay ]» delay

- Adder
x(T) L

Comb

Resonator

)

1 i}
| = 1

Fig 17 Comb and resonator filter — hardware
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Fig 18 Z-plane and frequency response for Figure 17
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Fig 19 A FSK filter — Z-plane

1275Hz
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Fig 20 Analogue implementation
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Fig 21 Charge coupled device FIR filter
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and six additions to perform as a
minimum workload, our computer has
to be fairly quick. Even a numeric co-
processor may take 17 microseconds per
multiplication!

Digital filters are one of the specialist
areas where powerful array-processors
are used. These computers manage ten
million floating-point operations per
second - so the simple filter above could
be easily handled in real time.

Another solution is to dispense with
floating point and use integers. This
speeds up the filter caiculation because
many simple microprocessors (such as
the 6809 family) have an 8 x 8 MUL
instruction. This will limit the dynamic
range of the analogue input to 8 bits. An
assembler program would perform the
filter calculation much quicker since a
6809 only takes 11 clock cycles for the
MUL instruction and 10 for a 16-bit add
(depending on addressing mode).

Apart from the problem of squeezing
your filter calculations into the time
available, numerical accuracy is also of
concern. Although not too critical in
many applications, disaster can easily
occur. Very particular filter shapes, likea
sharp notch filter, require poles near the
circle, and should a pole with radius of
0.98 stray onto 1.00 (only a 2% error!) the
filter may ring for prolonged periods.
This is an obvious problem where an
integer implementation is used.

Implementation problems are being
eased, however, as new devices appear
on the market. Advanced micro-
processors, like the 68020 and National
Semiconductor’'s 32032, have 64-bit
integer maths op-codes and may have
floating-point operations, or at least
facilities for maths co-processor sup-
port. Texas Instruments have their
TMS320digital signal processor, whichis
a microprocessor with an internal
architecture designed specially for sig-
nal processing and digital filtering. This
sort of processor complements the fast
multiplier chips that have been around
for a few years, such as those made by
TRW and AMI, which have multiply times
of a few tens of nanoseconds.

Although we have assumed up until
now that a ‘digital filter’ is implemented
using digital hardware this is not always
true. The adjective ‘digital’ can some-
times refer to the fact that the filtering
operation is done on a sampled data-
stream. The samples need not be
digitised - they may be held as an
analogue voltage on the capacitor of a
sample-and-hold circuit or as packages
of charge in the semiconductor of a
charge-coupled device (CCD). The CCD
and its relations have been well
introduced by the use of bucket-brigade
delay chips in audio reverberation
systems. Figure 20 shows a conceptual
view of a simple filter using a delay unit
and an op-amp which is the same as
Figure 14’s filter.
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DIGITAL FILTERS

Such a system is very complicated and
prone to drifting with age and tempera-
ture. However, the CCD is commonly
used to
‘tapping’ into the buckets of charge and
multiplying (in analogue) thevoltage by a
coefficient, a complex filter can be
made. Figure 21 shows the resultant
model. Because the data sample can be
clocked through the CCD at very high
rates and no analogue-to-digital conver-
sion has to be done, filtering may be

formed at video

implement FIR fiiters. By

rates. Remember,

however, that because sampling is used

aliasing will

still be present. The

determination of the coefficient values
is fairly complexand involves the inverse
Fourier Transform of the desired fre-
quency response of the filter.

Future look

So what of the future? New devices are
providing faster times for maths func-
tions, and with processors becoming one
of the cheapest parts of any computer
the work of handling a complex filter can

be split between several CPUs.

Inamateur radio perhaps the day of the
‘completely digital’ audio section with
real-time signal processing is not far
away. The ability to steer an arbitrary
number of notch filters onto interfer-
ence would not go unappreciated. This
might be an added extra when even the
speech itself is digitised. The speed with
which digital filtering techniques are
adopted into amateur radio depends
only on the radio enthusiasts’ ever-

present ingenuity.
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he Ken KP-202 was amongst the early

generation of hand-held 2 metre FM
portables and in its day was so popular
that several enterprising but naughty UK
firms even soid retuned but non-
approved versions for marine and PMR
use. It was discontinued about seven
years ago, but it seems that since then
quite a large stock of these 6-channel
crystal controlled sets has been lurking
in a corner of the Tama Denki factory in
Japan. That'swhere they were spotted by
akeen-eyed UK equipmentimporter who
bought up the lot and put them on sale
here for little more than £40 a set, plus
VAT. At that price they were soon all
snapped up like hot cakes.

As with many cut-price bargains there
has to be asnag or two. On this particular
set these are, in order of annoyance,
non-standard receive crystals, non-stan-

MODIFYING THE
KEN KP-202

Peter Rouse GUIDKD
irons out some quirks on this bargain
price two metre hand-held

dard (F type) aerial socket, and a
difficulty in recharging nicads without
removing them from the set. Obviously
no accessories are available.

The good news is that these problems
can be quite easily overcome and the
necessary modifications call for little in
the way of tools, skill or time.

Big and beefy

Before discussing modifications let’s
have a quick look at what we have as
standard. The set is bigger than, say, an
IC-2E, but it has a good robust feel to it
and is quite well made both inside and
out. It has six switched channels, 2 watts
of output power, and operates from 8 AA
(penlight) dry cells or 10 nicad equiva-
lents which are housed in a slide-in
carrier that pulls out from the base of the
set once you've broken your finger-
nail ...

On top of the set is an F type aerial
socket, a rotary channel changer (crys-
tals for S20 and S22 already fitted),
volume, squelch and combined S meter/
battery state meter with the latter
function operating in transmit mode.

The current batch are supplied with a
small carry strap, easy-to-break tele-

Fig 1 showing the before and after sequence

100p

omit x 4 —H
1. 7] N

BEFORE

AFTER

scopic aerial, difficult-to-fit F type aerial
plug (it relies on the centre conductor
wire of the co-ax being the contact pin),
two dummy batteries for use when dry
cells are instalied, and the obligatory
Japanese crunchy bag of silica gel (they
either have an extremely damp climate
or more of this stuff than they know what
to do with).

Receiver and crystal mods

The receiver is a fairly conventional
double superhet with iFs at 10.7MHz and
455kHz, but a problem arises in the first
local oscillator because the circuit
requires crystals which are loaded with a
paratlel capacitor. These crystals are not
as readily available as the standard off-
the-shelf 44MHz series type. If series
type crystals are inserted in the existing
circuit they will not tune correctly onto
channel no matter how far the trim
capacitor is swung.

This is a shame, because firms like
Quartslab* sell standard HC25u series
crystals for2metre channelsat around£2
each when two or more are purchased,
whereas parallel types cost far more and
may have to be specially cut even for
standard channetls.

Fortunately there is a simple remedy.
The circuit is easily modified so that the
remaining four crystal positions accept
standard series types (there is no
problem with the transmit crystals).

Before and afier

Figure 1 shows the before and after
sequence, with a swap in connections to
put the trim cagacitor in series with the
crystal and the removal of 4 fixed
capacitors. Before anyone squeals that
other circuit values are not optimised for
the new crystal configuration, | promise
that you cannot hear, feel or smell the
difference without instruments.

Note that a standard BNC chassis
socketis adirectfitinto the hole used for
the existing aerial socket, and if youwant
tochange itdo sowhile the setisopened
up for the crystal modification. The
advantage of using a BNC is that a
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standard rubber duck helical can be
fitted in place of the telescopic, and
connection to an external aerial can be
made with a conventional connector.
Work proceeds as follows:
(1) Remove the battery slider, the two
screws that are revealed with the slider
out, and the two screws on the back of
the set’s casing. The two halves of the
case will now separate. Next remove the
five screws that secure the PCB (the one
you can't find is hidden under the grey
co-ax that runs down the middle of the
set). If you are going to change the aerial
socket also remove the two screws that
hold the meter in place.
(2) Locate the four 10pF capacitors
shown in Figure 1 for crystals C,D,E,F
(the trimmer locator chart on the back of
the set will help) and remove them. Don't
try and desolder them as it's notworth it—
just snip them out.
(3) Use a sharp knife or mini-drill pulled
across the PCB at an angle to make cuts
in the tracks to separate the connections
between crystal and ground tracks and
the crystal/trimmer connection. Now
cross-connect with the six insulated
jumper wires (these must be as short as
possible) between the non-earth end of
the trimmer and the now isolated end of
the crystal. Note that in the photograph
this has been done for all six crystals, but
in fact it's only necessary for channels
CDE and F.
(4) Check the receiver is working and
trim the crystals onto channel either with
a signal generator, second set, off-air
signals etc.
(5) Desolder the aerial socket and
remove it, then replace the socket with a
BNC, which will have to be tightened
from behind. It is a bit fiddly but with
long-nose pliers and patience it can be
done.

Dry cell versus nicads

The set draws a fairly hefty current for
dry cells: 15mA stand-by, 150mA receive
and 400mA on transmit. With AA size
nicads available for around £1 each
(search the small ads) it seems sensible
to fit them.

The sets sold recently were not fitted
with nicads, although there are two studs
on the base of the set for recharging. In
its heyday the set was supplied with a
charger stand which it plugged into.
Building a suitable charger along these
lines is beyond the engineering skills of
most amateurs, and a simpler solution is
to fit a miniature jack socket.

The only place where such a socket
can be fitted is on the right-hand side of
the case asviewed from the front (Figure
2). Disconnect the red positive lead from
the battery contact rail and connect it to
the socket so that the set is disabled
during recharge. The socket sleeve
connects to the negative battery rail. A
simple charging circuit is shown in
Figure 3.

Seam

15mm

Jack
socket

Fig 3 Simple charging circuit

12V transformer

Fig 2 Showing position where socket can be fitted

b -—O Batt +
VDSWHGH-#

Batt —

Charge socket

Charge = 14 hours

What else?

Not a fot Ken! If you've been scared of
modifying equipment before, give this
one a whirl - after all, you can hardly
devalue it. Don't bother trying to fit
tone-burst, there isn’t room: just learn to
whistle at 1750 hertz if you want to fire up
repeaters. Need a leatherette case?
Take the set to one of those firms who do

Cuts to tracks

upholstery, boat covers, shop canopies,
car seats etc.

One firm stitched one up for me for a
fiver. “Always makin’ 'em for the cops,
guv. The ones they get wiv their sets fall
apart after six munfs”.

"Quartslab Marketing Ltd, PO Box 19,
Erith, Kent. Tel: (01) 318 4413.

New cross connections
: e
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he month of June proved to be a real

corker for DX-TV activity. The aimost
daily sporadic-E openings in Band | were
suppiemented by tropospheric propaga-
tion in Band Iil and at UHF throughout
the second half of the month. This
provided quite a choice of DX viewing
and a headache for those with only one
receiver!

Revised schedules and ionger prog-
ramme hours resulted in problems with
identification, although fortunately
many TV services now superimpose their
logo in the corner of the picture to help
prevent programme piracy.

Arabic transmissions arrived in the UK
onseveraldaysincluding the 1st, 5th, 7th,
8th and 19th, giving many DX-TV enthu-
siasts their first taste of an exotic. It's
also come to light that a new Band |
transmitter is operational in North
Africa. This is, of course, most welcome,
especially since some other countries
are considering shutting up shop on this
band!

There were aiso a few mysteries during
June. A hectic sporadic-E opening from
the south-east on the 7th produced a
programme carrying English subtitles on
channel E2. Feature films with Arabic
subtitles were also noted on channel E2
on the 26th and 29th. P

DX-TV activity via enhanced trop
conditions was plentiful from the 12th
onwards with quite a few interesting
catches, notably Switzeriand at UHF and
several low power relay stations in
Belgium and West Germany.

DX-TV log for June

This month we are featuring Chris
Howles’ log, which reflects the excellent
sporadic-E conditions noted by many
enthusiasts during the month.
1/6/86: Sporadic-E opening for most of
the day. Signals included SVT (Sweden)
E2; TVE (Spain) E2, 3 and 4; RAI (Italy) on
channels |IA and IB; ORF (Austria); TSS
(Russia) on R1.
2/6/86: TVE1 on E2 and E3 with breakfast
TV at 0730. Spanish signals also later in
the evening; unidentified R1 programme
at 0730; TSS R2 with good SECAM colour
during the evening.
3/6/86: Sporadic-E DX between 1800-
2000 including TSS R1 with BPEM4
(current affairs/news); RAlI |Aand IB with
programmes; MTV1 (Hungary) R2 on
clock caption; CST (Czechoslovakia) R1
and R2 with REKLAME caption; JRT
(Yugoslavia) E3with weather map at 1850.
4/6/86: Sporadic-E DX between 0730 and
0830 including TVE E3 breakfast TV; RAI
IA showing teletext pages followed by
the '‘RAI-1' PM5544 test pattern; unidenti-
fied PM5544 on R1 thought to be MTV1 -
also co-channel film at times.
5/6/86: Sporadic-E between 1745 and
1915 including TVE2 E2 on ‘tve tve’ GTE
colourtestcard; TVE1 E3and E4showing
M»AxS+H with good colour and sound;
TSS R1 news programme; RUV (lceland)
E4 radiating the ‘RUV ISLAND’ PM5544
test pattern; RTT (Tunisia) E4 showing a
discussion programme.
6/6/86: A strong and intense sporadic-E
opening noted at switch-on at 1800
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including TVE1 on channel E2; JRT ES3;
ORF E2a; RAI |1A; ARD (West German 1st
network) E2. Further reception at 2355
consisted of TVE E3 and 4 with the news
in colour; RAl |A showing football.
7/6/86: JRT E3 noted at various times
throughout the day with test card and
programmes. The identification ‘JRT
BGRD’ was present on the PM5544. JRT
E4 (different region to E3) seen transmit-
ting the FuBK test pattern bearing ‘JRT
ZGRB1’ identification; TVE E2,3 and 4 in
colour with sound; RTP (Portugal) E3
showing the FuBK test pattern with ‘RTP
LISB1' identification followed by the
clock and opening sequence at 1130; the
same signal was present on E2 at times;
MTV1 R1 with clock at 1135; TVE2 E2 on
‘tve tve’ GTE test card; TVR (Rumania)
R2 showing the ‘TVR BUCURESTI' FuBK
test pattern in PAL colour and sound at
times; RAI IA at 1730; RTS (Albania) IC
with a concert; unidentified E2 prog-
ramme at 1937 with English subtitles.
8/6/86: RAl 1A and IB at 0750 with the
‘RAI-1" PM5544; JRT E3showing ‘JRTRTV
LJANA' PM5544; another JRT station was
logged consisting of colour bars on E3
changing to the PM5544 with ‘JRT BGRD’
identification;, ORF E2a showing the
‘ORF FS1' PM5544.

9/6/86: JRT E3 with ‘JRT BGRD' PM5544;
RAI IA and IB with teletext pages and
programmes; TVE E2, 3 and 4 on
programmes; RTU (Radio-Tele-Uno) IA
using the FuBK style test pattern with
‘RADIO-TELE-UNO’ inscription; ORF
E2a, 3 and 4 on programme schedule
followed by the PM5544; CST R2 radiat-
ingthe ‘RS-KH' EZO test pattern; DDR:F1
(East Germany) E4 on test pattern; TVP
(Poland) R1 and 2 with clock and dark
background PM5544; TSS R1 showing
'HOBOCTN’; SVT (Sweden) E2 on ‘TV1
SVERIGE’ PM5534; MTV1 R1 and 2
programmes at 1945,

10/6/86: NRK (Norway) E3 with ‘NORGE
TELEVERKET' PMS5534; RUV E4 on
PM5544; SVT E2 PM5534; YLE (Finland)
E4 radiating the ‘TV1 YLE’' FuBK test
pattern.

11/6/86: RAI |A in good cotour at times.
12/6/86: RAI |A with ‘'TG1’ news; JRT E4
showing ‘JRT SKOPJE’ PM5544; JRT E3
showing ‘JRT BGRD’ PM5544.

13/6/86: RAI |A in colour and sound.
14/6/86: TVE E2, 3 and 4 programmes in
colour; CST R1with REKLAME caption at
1037; TVE2 E2 on GTE test card; RTP E3
‘RTP LISB1’ FuBK test pattern; RAI IA

programmes at 1240.

15/6/86: RAI |A and I1B programmes from
1220.

19/6/86: TSS R10on electronic colour test
pattern at 0820; TSS R1 programmes
noted during the evening.

24/6/86: An intense sporadic-E opening
was noted at switch-on at 1755. Signals
identified included RUV E3 and E4 with
the ‘RUV ISLAND’ PM5544; TVE E3
basketball in colour with sound; ARD E2
with news and weather at 1910; MTV1 R1
and 2 adverts; JRT E3 and E4 news and
clock caption; RAl IA programmes; TVR
R2 news followed by an announcer.
25/6/86: TVE E2, 3 and 4 with colour and
sound; RAI IA and IB also in colour with
sound.

26/6/86: TSS R1 clock at 1800; RAl 1A
programmes; RUV E3 and E4 on PM5544;
TVP R1 and R2 news at 1830; MTV1 R1
adverts at 1845; unidentified E2 prog-
ramme at 2120 with possible Arabic
subtitles.

29/6/86: Sporadic-E DX between 1000
and 1210 including RAIl 1A and IB in
colour; MTV1 R1 with ‘VIDEO REKLAM’
caption; SVT E2, 3 and 4 with the PM5534
prior to station opening; ARD E2 news;
JRT E3 and E4 programmes.

New Band | country

The exciting news this month is
confirmation that a new channel E4
transmitter is operational in Tunisia. The
station is at Ramada in the south of the
country and it would appear to be fairly
high power judging by the results
obtained by a number of DX-TV enthu-
siasts in the UK.

This particular outlet was mentionedin
Nigel Cawthorne’s Spectrum Watch a
few issues ago and is part of Tunisia’s
transmitter expansion programme.
Channel E4 was chosen to avoid prob-
lems with interference from the many
high power Band 1l outlets operating in
neighbouring Libya.

The first definite sighting of the newy
station occurred on June 25th during a
sporadic-E opening from the south. Tony
Privett of Basingstoke was amazed to
see an FuBK test card bearing the
identification ‘RTT’ and a line of Arabic
script across the centre. The picture
quality was as good as his local between
1634 and 1700 with colour and sound
present.

Other suspected sightings of RTT
occurred earlierin the month. On the 1st,
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Carbon Film resistors VaW 5% E24 series 0.51Rto 10MO
100 off per value - 75p, even hundreds per value totalling 1000

Metal Film resistors YaW 10R to 1MO 5% E12 series—2p, 1% E24 series .. 3p
Mixed metal/carbon film resistors %W E24 series 1RO to 10MO......

1watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms 5p
Miniature polyester capacitors 250V working for vertical mounting

.01,.015,.022,.033, .047, .068-4P. 0.1-5P. 0.15,0.22,0.33 & 0.47-6P .........coooovvvrrnrnenn. 6p

Mylar (polyester) capacitors 100V working E12 series vertical mounting
1000p t0 8200p ~ 3p. 0110 .068 - 4p. 0.15p. 0.12 & 0.15 ......ovvoeoreoeeeeee oo, 6p

Subminiature ceramic plate capacitors 100V wkg vertical mountings. E12
serie

s
2% 1.8 pf t0 47 pf~3p. 2% 56 pf 0 330 pf— 4p. 10% 390P —4700p .........vvveeeeerernn. 4p
Disc/plate ceramics E12 series 1PO to 1000P, E6 Series to 1500P to 47000P ....... 2p

Polystyrene capacitors 63V working E12 series long axial wires
10 pf to 820 pf—3p. 1000 pf to 10,000 pf —4p. 12,000 pf
741 Op Amp - 20p. 555 Timer
cmos 4001 —-20p. 4011~ 22p. 4017 ..

ALUMINIUM ELECTROLYTICS (Mfds/Volts)
1/50, 2.2/50, 4.7/50, 10/25,10/50 .............
22/16, 22/25, 22/50, 47/16, 47/25, 47/50 ..
100/16, 100/25 7p; 100/50 12p; 100/100..
220/16 8p; 220/25, 220/50 10p; 470/16, 47
1000/25 25p; 1000/35, 2200/25 35p; 4700/25

Submin, tantalum bead electrolytics (Mfds/Volts)
0.1/35,0.22/35, 0.47/35, 1.0/35, 3.3/16, 4.7/16....
2.2/35,4.7/25,4.7/35,6.8/16 15p; 10/16, 22/6 ....
33/10, 47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47/35....

DIODES (piviamps)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A S1M1 5p. 100/1A bridge.
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OAS0 6p. 30/15A OA47
Zener diodes E24 series 3V3 to 33V 400 mW - 8p. 1 watt

L.E.D's 3mm. & 5m.m. Red, Green, Yellow-10p. Grommets 3mm - 1%%p, 5mm
Red. flashing L.E.D.'s require 5V supply only.

20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders pc or chassis.
High speed pc dritls 0.8, 1.0, 1.3, 1.5, 2.0m - 25p. Machines 12V dc .........
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs.
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit
Glass reed switches wih singie pote make contacts - 8p. Magnets
All prices are inclusive of VAT. Postage 15p (free over £5). Lists Free.

THE CR SUPPLY CO
127 Chesterfield Rd,
Sheffield S8 ORN
Return posting

NEW CONTINENTAL STANDARD TV!

//

y YOKO
MODEL F1

VHF/UHF SYSTEM
B/G/l Operation

£89.95

NEW FROM AERIAL TECHNIQUES —

the YOKO MODEL F1 5" mono multiband TV for full Band 1, Band 3 and UHF
TV/DXing coverage or for Continental traveuin?. This high gain chassis features
System B/G/I (5.5/6MHz) sound spacings for UK and” Continental usage.
switching I1s automatic between the various systems and with an exclusive
sound muting (squelch) facility (Cuts out the ‘shash’ in no signal conditions). The
front panel includes a clear slide rule tuning scale, band change and other
essential user controls with unigue ‘Band in use’ ditferent colour indicator LEDs.
The integral telescopic whip or externai aerial input jack feed into the low noise
tuner via an internal ‘booster’ wideband amplifier to ensure optimum gain,
signal/noise over the wide tuning range.

Sound output is from an internal 3" speaker or external 3.5mm jack for earpiece
or extension 16ohm speaker.

Three way power options from an internal dry or rechargeable battery pack. an
external 12v source (lead supplied} or via the supplied AC mains PSU.

The attractively styled grey cabinet features a carrying handle doubling as a
stand. weighs just 2kg and is a compact 4.6(w) x 7 6(h) x 10(deep) inches.
We're the SOLE UK IMPORTER for this high qualty KOREAN made TV -
further technology innovation by AERIAL TECHNIQUES.

YOKO mode! F1 multiband VHF/UHF 5" screen TV (System B/G/l) £89.95
Carriage UK - £4.95: elsewhere POA.

We are the specialist aenal company for all installations - domestic, fringe,
distribution or DX. Our Catalogue at 65p tefis you ail. please include SAE with
enquines TVRO satellite systems for 11GHz supplied at very competttive prices:
we are appointed dealers for SALORA and LUXOR Muiti-standard TV's. For
catalogue send large stamped (22p) addressed envelope.

All prices inclusive of VAT Delivery 7-10 days.

ACCESS & VISA Mail and Telephone orders welcome

AERIAL TECHNIQUES
11, Kent Road, Parkstone,
Poole, Dorset, BH12 2EH. Tel: 0202 738232

PM5534 test card radiated by the Syrian TV
service, SBT
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An alternative test pattern used by SBT and
received in Hungary on E3
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Cross-hatch test pattern used by JTV in Jordan

An FuBK test card broadcast by oné ofthe pirate
TV stations in ltaly

FUBK test card used by the 3 network of
Hessicher Rundfunk, West Germany

Test pattern used by the French tfl relay service
in West Berlin
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DX-TV RECEPTION REPORTS

Tony saw an Arabic film followed by
credits and an announcer at approx-
imately 1700. On the 8th, reception
consisted of Arabic script, a picture of a
prayer tower at sunset followed by a
female singer. Reception on both occa-
sions was in colour together with sound.

Another possible sighting of RTT took
place on June 5th, although the signal
was originally logged as emanating from
Morocco. It consisted of a discussion
programme on channel E4 from a
southerly direction. Arabic script was
also noted. This was seen by a number of
enthusiasts including Roger Pates (Not-
tinghamy), Chris Howles (Lichfield), Tony
Mancini (Belper, Derbyshire) and Andy
Webster (Billinge, near Wigan). The tail-
end of this reception was seen at Derby
but it became increasingly obscured by
Spanish signals from TVE on the same
channel.

Reception reports

Simon Hamer of Powys pulled in no
fewer than forty stations from eight
different countries during the latter part
of June via improved trop conditions in
Bands | and Ill and at UHF. The highlight
for Simon was definitely on the 26th.
While searching the UHF band for
Scottish signals he spotted a political
discussion programme on channel E34.
The sound channel was monitored and
found to be in ltalian. As the signal
became stronger the Swiss-italian logo
from RTSI was noticed superimposed in
the corner of the picture. The transmitter
issituated atLaDéle, close to the border
with France. Reception was due to
tropospheric ducting, since there were
very few other UHF signals present atthe
time from that direction.

Despite suggestions that the new
Italian private station Radio-Tele-Uno
may have replaced Nord Center Tele-
vision on channel |A, Simon can confirm
that NCT is indeed alive and well! He
identified them during an openingonthe
4th when a feature film was being shown
with the letters ‘NCT' in the corner of the
picture.

Other successes during June include
the French service ‘Canal Plus’ in Band |
onchannels L3 and L4, Albanian channel
IC programmes on the 3rd, 7th and 18th,
and RUV-iceland on E4 at well after 0100
BST on the 30th. This was a ‘real
nightcap’ according to Simon.

The highlight of the month for William
Maries was the sighting of the Jordanian
PM5534 test card on channel E3 with the
identification ‘JTV SUWEILEH' from 1105
BST. A co-channel FuBK test card
appeared at times carrying the iden-
tification '-JRT SA-1". The inscription
confirms reception from the low power
Yugoslavian relay at Pisvir.

The late appearance of the Greek
PM5544 test pattern from the low power
E3 outlet quashed rumours that the
station had been taken out of service.

Kevin Jackson of Leeds noted it on the
9th at 0710 and again on the 12th at 1231.
The JRT relay on E3 at Pisvir was also
noted during both openings with the
‘~JRT SA-1' FuBK test card. Another rare
catch was the PM5534 from the Skopje
channel E4 outlet seen displaying the
inscription ‘JRT SKPJ RTV SKOPJE' at
0721 on the 8th.

Kevin has commented that the Radio-
Tele-Uno test card on channel IA has
descended regularly in the Leeds area.
On one occasion it was so clear that it
may have locked colour, but unfortu-
nately a colour set wasn't available to
check this possibility.

An identification on the Russian UEIT
test card posed something of a mystery
during an early morning opening on the
19th. Translated into the Roman alphabet
it read ‘CHGD'. Another identification
noted during the same opening read
‘Leningrad’ when translated from the
Cyrillic. Another mystery noted by Kevin
was a colour-bar pattern on channels E2,
E3 and E4. The reception on E2 was as
late as 1803 BST. Has anyone else noted
this pattern atsuch arelatively late time?

Quite a few low power trop signals
were logged by Kevin towards the end of
the month. Not content with the Belgian
RTBF-2 500W relay at Brussels on
channel E45, he also received the SSVC
relay on E59 from Mdnchengladbach. its
ERP is only 100W!

Mark Dentof Leeds hasreportedavery
good month with a mixture of sporadic-E
and tropospheric reception. A number of
rare stations have made an appearance,
such asthe 25W channel E4 Pisvirrelay of
JRT which radiates programmes from
studios in Sarajevo. The FuBK test card
was seen on the 9th bearing the '-JRT
SA-1' identification during the morning.
This was also noted in Derby but with
rather poor and unstable frame lock
compared with other DX signals around
at the time.

Mark also logged two other low power
relays on the 9th. They were radiating the
Austrian 1stnetwork on channel E3. Both
signals were floating and reference to
the EBU list of TV stations indicated that
the outlets were Birkfeld (100W) and
Tauplitz (25W).On the 19th he saw Jordan
on the PM5534 test card. Although
reception was weak and occasionally
suffered from multiple images, the
identification ‘JTV SUWEILEH' could be
deciphered. On the same day a French
Band | ‘Canal Plus’ signal was resolved
comprising a pulse and bar test pattern
on channel L3.

Thanks to improved trop conditions
Mark received the PM5544 test card from
SSVC at 0030 GMT on the 28th. The
identificationwas ‘SSVC GERMANY' and
the signal was logged on channels E51
and E52. The network is now operated by
‘Services Sound and Vision Corporation’
butitis more widely known by its old titie
of ‘BFBS’ (British Forces Broadcasting

Service). SSVC was present the follow-
ing evening on channels E27, E41, E48,
E49 (two stations), E57 and E59.

The Belgian RTBF-2 ‘'TELE 2' PM5544
was noted in colour from the 500W relay
at Brussels on the 29th along with the TV5
800W relay on channel E56, also located
at Brussels. The good trop conditions
allowed Mark to watch the West German
2nd network (ZDF) with the FuBK test
card being radiated right through the
night on several occasions. The trans-
missions probably originated from the
Schleswig Holstein region.

At 0549 on the 15th amystery colour-bar
pattern appeared (in monochrome) on
channel IJ/R12. There are two possibili-
ties. It was either RTE-2 (Eire) testing on

full power from the Kippure transmitter -

or an OIRT signal, probably of Polish or
Czechoslovakian origin. Mark wouid like
to hear from anyone who managed to
identify this signal.

Finally, Tony Mancini of Belper (Der-
byshire) has been puzzied by two
captions noted via sporadic-E activity.
One appeared during a news programme
and consisted of the letters 'HOY’ with a
clock inside the letter ‘O'. The other
caption read '3 Antenna’. Did anyone
else see these captions in Band 1? If so,
please send any information via R&EW.

Service information

Portugal: RTP-Portugal have occasionally
been noted using an alternative form of
identification on the FuBK test card. The
inscription reads ‘RTP LISB 1' although
sometimes the ‘1’ is absent. The older
‘RTP--PORTO’ identification is also
used.

Sweden: A transmitter operated by the
Finnish TV service YLE is operational in
Stockholm on channel E39. The exact
ERP is not known but it is thought to be
between 600kW and 1000kW. The PM5544
is radiated with the identification
‘KANAL39'and ‘STOCKHOLM' atthe top.
Text is superimposed and reads, ‘|
Sodertdlje sker provsandingen pa
kanalerna 47 och 49'. This indicates that
there are also YLE test transmissions in
the town of Sédertéilje on channels E47
and E49.

Netherlands: The very familiar EBU Bar
test pattern is no longer used by the
Dutch PTT. The identification was ‘PTT-
NL AVVC-HVS'. It has been replaced by
the FuBK test card which incorporates a
circle and the identification ‘AVVC-HVS'.
This is an abbreviation for ‘Audic Video
Verdeel Centrum - Hilversum' (Vision
and Sound Distribution Centre - Hilver-
sum). The FuBK has been used since May
16th.

West Germany: The main HR-3 (Hessis-
cher Rundfunk) transmitter at Kasse! on
channel E42 (200kW) was taken out of
service on May 31st. This month's service
information was kindly supplied by Gdsta
van der Linden and the Benelux DX Club
(Netherlands).
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ON THE AIR

Andy Emmerson G8PTH puts you in the picture

feast for slow-scanners this time;

hope you don’t get indigestion. |
guess this proves that there are some
SSTVers out there, but when you write
next time don’t forget to include some
pictures as well!

Regional reports

Starting in the Potteries, we have a
detailed letter from Steve G4DVN setting
out the active stations in his part of the
world. -

Chris G4UDG, Paul G4UDH and G4DVN
will shortly have completed their home-
brew Robot 400 clones: Steve intends to
operate on 20 metres and 2 metres FM,
while the other two will be on 20 and 10
metres. Both Paul and Chris have built
the G3WCY scan converter, and although
this design works very well the pictures
look better when displayed on a Robot.

Incidentally, building a Robot ¢ione is
not expensive, as all the chips are still
readily available. The only trick, says
Steven, is getting hold of the PCB for it:
Robot UK say this is now a discontinued
line.

From Atherton (Manchester) Dennis
G6YBC writes that eleven stations are
active SSTVers there, using WCY/ENA
set-ups or Robot 400s. They have fairly
regular skeds with G3CCH and G10ZH
and have even managed to work G2BAR
(when the local FMers honour the
bandplan SSTV frequency of 144.500).

Colin Pennell G3EFP in Northwood

Designer plastic for video cameras: the
Panasonic WV-C10E raincoat

Hills (Middiesex)is on SSTV everyday on
20 and 2 metres; on the former band he
has had SSTV contacts as far as VK-land.
Four different set-ups are available: a
Robot 450C, a Wraase SC-1, a Scarab
terminal unit for the BBC micro and the

. BATC G3WCY/G4ENA boards.

Fenland chronicle

Our regular SSTV stalwart G3WW has
not failed us. This time Richard mentions
the Sunday morning 3730kHz net, which
has been joined by G3IAl “after dusting
off his Robot 400". Interesting DX worked
by Richard since we last heard from him
includes SM5DAJ, 1I0EMU, OE3JKA and
HAS5SX.

On Mondays at 1930 we have the
Fenland net un 1445MHz, and this has
been joined by newcomers GOBNR
(Ramsey St Mary), G4WJB (Stanground,
near Peterborough) and G6SCD (Chat-
teris). All are welcome to join in, says
Richard. It's not only Cambridgeshire,
Norfolk and Suffolk stations that take
part, but also some well-sited ones in
Avon and Salop. The Wednesday evening
Essex net has gone quiet-hopefully this
is only temporary.

New hardware

John Feely G4MRB is making contacts
with the aid of an Oric 1 computer, which
he says can be picked up very cheaply
now. He uses a French program which
he has modified somewhat. In Milton
Keynes Tom Mitchell G3LMX has got his
G3WCY board going and is very pleased
with the results from this converter.
G4WJB has acquired a Venus SS2 4.5
inch SSTV monitor for use with his TR4C.
G4PJT now has an SC-1 with single frame
colour capabilities; he uses a TR5.
EASFIN also now has an SC-1 and
immediately added a facility for sending
and receiving double 48 second single
frame colour SSTV (if anyone wants a 96
second framet!).

To newcomers to SSTV Richard says
don’t be put off if stations announce that
they are about to transmit in colour and
you only have a monochrome monitor. If
they say they will send two frames of red
and then two of green and blue, you will
receive them all in varying shades of
black and white. Those who send

sequential frame colour will produce
elongated b/w pictures with a venetian
blind effect. Richard suggests that folk
equipped with colour remember the
people who just want an 8 second b/w
frame!

For a demonstration of all the latest
colour modes tune in between 3730 and
3735kHz around 10.00 on Sunday mor-
nings. G3CDK and G30QD will be
pleased to demonstrate. ..

Nets north and south

In the past | have mentioned the Essex
SSTV net, and now | have been given
details of a similar set-up in Middlesex.
On Wednesdays you are likely to pick up
at least six people - Philip GIMOG in
Ruislip, Roddy G3CDK in Wallington (in
Surrey), Jim G3WGM in North Harrow,
Vince G4WDF in Staines and Barry
G4SJH in Hillingdon. They can of course
be found on the air at other times as well.

Equipment in use includes Robots,
Wraase SC-1s, the Drae transceiver and
software packages involving the Com-
modore 64 computer (RX4 program by
GW3RRI) and the BBC micro (using
G3LIV’'s program and interface). There
are lots of colour pix flying around,
mainly aerospace orientated! Some of
these people also use the SC-1 for FAX
type reception including weather pic-
tures on VHF.

Yet another net, this time on South
Humberside. John G3CCH reports activ-
ity on most nights involving GOCUL,
G4NJI, G48ZX, G4KZQ, G6YBC, G10ZH,
G4MWU and himself. The Wraase SC-1

.seems to be the most popular converter,

though Sinclair Spectrums are also in
use. John’s own SSTV equipment is all
home-made to the designs of G4EQD
(G81YI). The mark 2 version of this, for
which John can supply a data sheet, is a
most versatile and economical unit,
receiving Robot 1200 colour pictures as
well as FAX and weather satellites.

Sending and receiving SSTV by packet
radio is also being considered. Drop him
or G4EQD a line at his callbook address
for further details. In the mean time
listen around 3730kHz for slow-scan
signals; apparently lunchtimes and Sun-
day mornings see the most activity.

Media star

Dave Probert G4JBU had an unex-
pected contact when he took his slow-
scan gear on holiday. His first CQ call
from the caravan was answered by Jouko
Kytosaho OH5ZJ in Finiand, who just
happened to have some newspaper
people in his shack researching a story
on amateur radio. Dave sent me a
photocopy of the resulting piece from
the Finnish newspaper; a lengthy article
complete with an on-screen photograph
of Dave as received in Finiand. Well
done, we can always do with more
publicity for our hobby. The transmitter
was a TS520S, incidentally, sending 80
watts to a long wire strung between two
trees. Frequency was 14.230MHz.

Well that’s it again. Please send your
news and photos care of the editor. Until
next time, have fun! [rEw}
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Last month we concluded by discus-
sing hardware news, and | will
begin this month’s column with the same
subject. The number of suppliers offer-
ing antennas for 934MHz now is quite
remarkable: you won’t find all of them in
the shops, but if you attend the amateur
radio mobile rallies which take place
every weekend throughout the summer
months you may have seen some of these
new aerials.

Heatherlite Products of 75 St Cather-
ine's Drive, Leconfield, North Humber-
side (tel: (0401) 50921) have a vertical
collinear intended for home-base use. It
offers a gain of 6.8dB over a dipole and
costs £26.50. For the slightly lower price
of £24 they offer an 11-element yagi of no
quoted gain. The yagi looks rather like a
TV aerial and the collinear was poorly
finished, so | would not go out of my way
to buy these. On the other hand | shall be
happy to publish any user reports.

Alonger established outfit, also selling
largely through the rally outlets, is
Sandpiper Communications, who reside
at Pentwyn House, Penyard, Liwydcoed,
Aberdare, Glamorgan CF44 0TU (tel:
(0865) 870425). They have a very wide
range of products for just about every
band under the sun. For 934 they offer:
m 5dBd gain collinears for fixed (£39.95)
and mobile (£25) use;
® a 7dBd home-base collinear (£49.95);
® two compact helical beams, with 12
turns (15dBi gain, £30) and 20 turns
(17dBi, £38);
® a3 16dB gain double quad for £30;

m a delta-fed parabolic dish (18dB gain,
£45);
m a double delta-fed dish (23.5dB, £95).
iIf some of these designs sound a bit
exotic a look at the RSGB’s VHF/UHF
Handbook or The UHF Compendium
might help. Alternatively, visittheir stand
at one of the rallies! | have had
insufficient feedback about these
aerials to make any recommendation.

Viceroy packs power

One aerial which a lot of people do
have a good word for is the Viceroy from
Marksman Products of Milton Keynes. As
| mentioned last time it is a delta-fed
yagi, superficially similar to the Halbar
production. it differs in several details,
however, and comes in 4 and 12-element
sizes. | promised to bring you a user test
lasttime, so hereisthe report. Both sizes
of beam were tried out over a 22 mile
obstructed path and were compared with
a standard Japanese collinear and the
23-element Tonna long yagi.

Before going further | must say it is
dangerous to attach too much import-
anceto asingle set of tests, and aglance
at the S-meter showed that conditions
were changing by one S-point or more
over any given 5 minute period. Without a
proper test range one can only draw
limited conclusions, but the unit did put
up a very creditable show.

NETWORK
934

Andy Emmerson G9BUP

The 12-element gave consistent
results one S-point up on the collinear
and justone S-pointdownonthe Tonna. |
would estimate its gain at 15dB or so, and
this is achieved in a length of just 104cm.
For its compact size it is a powerful
antenna, and it has already attracted
quite a following. The price is around £30
(not exactly cheap) and it is distributed
by Telecomms of Portsmouth.

If you want something smaller (and
more legal) the 4-element job is for you;
again the gain is not quoted (probably
around 5dBi), and this one has a much
broader beam width. Roll on the day
when fonger beams are authorised!

Tropo DX without a lift

If you have ever driven a car at night
you will know that you can tell if avehicle
is coming in the opposite direction, even
if he is round the bend or below the
summit of a hill. A small portion of the
headlight’'s beam is visible: not much but
just enough of the beam is scattered for
other vehicles to see.

The same technique can be exploited
in UHF radio, and it is also the way
telephone calls are beamed out to
offshore oil rigs, for instance. Using a
directional antenna as much power as
possible is beamed at (or just above) the
horizon and a small fraction of the
energy is scattered beyond the horizon.
Using good beams and sensitive
preamps this so-called tropospheric
scatter technique can be used at
934MHz, and there are some stations
which can manage distances of 150 miles
and more, regardless of conditions.

A lot of patience and experimentation
is called for, of course, but the results
can be very rewarding. It is always worth
calling CQ DX; if you constantly monitor
channel 20 but wait for someone else to
do the calling, you probably won't make
those contacts! The other day we heard a
station well over 100 miles away, and
several locals hooked up with Les
CDX101 in Castleford. The contact was
scratchy and didn't last long, but condit-
ions were as flat as a pancake. This was
probably due to aircraft reflection; a
plane alongthe route can act as a passive
repeater and reflect back to earth
signals which would normally escape
into space.

Getting out

Once you have been operating for a
while you will get to know your best
directions and where your signals are
obstructed. Plotting paths on a large-

scale Ordnance Survey map can be very
instructive if you enjoy this kind of thing.
At 934MHz trees, chimneys and nearby
hills suck up signals like a sponge, and
you will do well to getyour antennaas far
clear of obstructions as possible. Some-
times another five feet of height may
make all the difference!

Height above sea level is important,
but take-off is significant, too. The first
mile or two is really important for your
transmitted signal; any major obstruc-
tions here are deadly. Hills which are
higher than your location need not be a
problem if they are distant, say five or ten
miles off; by then your signal has had a
chance to ‘get airborne’. If the ground
falls away rapidly from your lacation, all
the better, but the important thing is
keeping the radio horizon as far away as
possible. If you're stuck in a radio black
hole this will be cold comfort. .. | think I
have made the point now, so I'li drop the
subject. i

lllegal operators?

One hears some pretty uninformed
commenton the band from time to time; |
suppose people have a right to talk
rubbish! A little knowledge is dangerous,
though, and | do get fed up hearing
people misquoting the licence regula-
tions to suit their own notions. Condition
12 states: The apparatus shall not be
used for the purpose of advertising
goods or services of any kind. )

In other words you cannot use your
wireless to advertise any goods or
services. It does not say the radio shall
not be used in connection with any
commercial service, and in fact CB radio
can be used for any kind of business
purpose, so long as no advertisements
are broadcast.

Some 934 operators are apparently
having arguments with taxi firms on the
air and telling them that taxi drivers have
norightto use 934. Of course theydo, and
it was partly in order to make two-way
radio more affordable forsmall firms that
the Government promoted 934MHz.

We have a taxi firm on channel 5in our
neck of the woods and we co-exist very
well. They leave the other 19 channels to
us, and even change channeltemporarily
if a QSO lands on ‘their’ channel by
accident. What's more, in the absence of
a proper channel 9 monitoring service
they are the only people who can be
relied on to give a radio check at any
time, and |1 am sure they would ring up the
police and pass messages if called up in
an emergency.

73

Once again i've used up all my space,
so I'll have to sign off. The new power
meter and SWR bridge has arrived from
Telecomms and you'll have a user report
of this next time. I'm still waiting for your
reports and, QSL cards, so take time out
to drop me a line c¢/o the editor.
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SPECIAL EFFECTS USING
TAPE LOOPS

by Ivor Nathan

any people now own tape recorders,

be they reel-to-reel or cassette
machines. For the experimenter wishing
to expand activities beyond simply
collecting favourite recordings on tape,
ie the creative sound recordist who
wishes to compile sound tracks or sound
effects for amateur dramatics, films or
videos, or hospital radio programmes,
this article describes how tape loops can
be used effectively. Similarly, people
owning a musical instrument, partic-
ularly an electric guitar or electronic
keyboard, can build up an ‘orchestra’ of
themselves playing quite elaborate
musical arrangements (with a ‘choir’ of
their own voice as well, if desired) by
using tape loops which can finally be
copied onto asecond, conventional tape
when completed.

It is appreciated that special effects,
including ‘chorus’ sounds, can be pro-
duced by purely electronic circuits, but
electro-mechanical methods were used
because all the parts were readily to
hand and quickly convertible; all parts
were found in the junk box.

Initial attempts

Initial experiments were made with a
spare cassette recorder, but because a
continuous loop of ¥s inch cassette tape
moving at 17sips inside a standard
cassette case completes one revolution
extremely quickly, insufficient informa-
tion is recorded on the first revolution;
also, head spacing (if the erase head
were to be replaced with a second
record/replay head) is too close to
achieve suitable delay for a convincing
echo effect. Therefore a spare reel-to-
reel recorder using s inch tape at 3%ips
was modified and used with spectacular
results.

Asshown in Figure 1, the original erase
head was removed and replaced by a
second record/replay head (A) to which
was soldered a length of audio coaxial
cable terminated with a phono plug. The
erase power outputiead of therecording
amplifier was then terminated in a
resistor equivalent in value to the
impedance of the missing erase head; a
resistance value of approximately 500 to
1000 ohms should be suitable.

Note that failure to add this resistive
load could result in the oscillator circuit
burning itself out; in any event, the
oscillator would probably not operate if
left open-circuited and therefore RF bias
for recording would not be available,
thus distorting any subsequent recor-
dings.

Record/replay head

The existing record/replay head (B)
should also be disconnected from the
recording amplifier and terminated with
the same amount of audio coaxial cable
fitted with a phono plug, as with head A.
The original connecting cable from the
record/replay amplifier should then be
extended with a length of audio coaxial
cable and terminated with a chassis-
mounted phono socket. Connect
another chassis-mounted phono socket
across this first phono socket and mount
them side by side in a convenient
position on the tape recorder cabinet.
This then means that either one of the
two heads (A or B) can be connected to
the record/relay amplifier, or both A and
B can be connected in parallel.

In order to make the % inch tape loop
as large as possible and thereby record
sufficient information on the tape as it
completes one revolution at 3%ips, a
supporting arm carrying two extra tape

guide postswas constructed, asshownin
Figure 1,and fixed to the tape deck using
an existing screw fitting. This configura-
tion enabled a 26inch length of unused
Yainch tape to be cut from a reel of tape,
and very carefully spliced to form the
loop. Several attempts may be necessary
to cut and splice the correct length of
tape needed to form a fairly taut but free-
running loop; if the tape is too long it will
‘bunch’ when revolving and will probably
become entangled in the pinch-wheel
assembly. If it is too tight it will not run
freely and will eventually become
stretched and damaged.

It should be emphasised that a good,
clean splice must be made so that the
tape loop can revolve smoothly and not
cause ‘drop-outs’ or unwanted noises as
the join passes both heads. Two empty
spools should be left on the deck to act
as tape-loop guides; whether they both
revolve or not during use should be
immaterial.

Easy method

It will be easier to fit the completed
loop by firstremoving one spool, placing
the loop into its correct path around the
deck and added support arm (preferably
with just a little slack in the loop), and
then refitting the spool. Figure 2 shows
the modifications made to the wiring of
the reel-to-reel tape deck and its
amplifier.

Using only the modified reel-to-reel
tape recorder, Figure 3 shows how, with
heads A and B connected in parallel, the
tape loop can be used for multi-track
overlay on the continuous loop. By
watching for the tape splice as the loop
revolves, the correct timing can be
achieved so that enough can be
recorded during one revolution, using a

Fig 1 Modifying the reel to reel
tape deck
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Fit second ‘record replay’ head
instead of original ‘erase’ head
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Fig 2 Modifying the wiring of the reel
to reel tape deck and amplifier
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TAPE LOOPS

microphone for example, before over-
laying a second track via the micro-
phone. After a little practice a complete
revolution can easily be observed, and
an instinctive ‘feel’ for the correct timing
is soon developed. Because no erase
head is being used the signal is recorded
twice, with a delay that is dependent on
the distance between the two heads.

Practice helps

Recording on the second revolution of
the tape will slightly erase the signal that
was recorded on the first revolution, but
sufficient information should be
retained to enable about three overlays
to be made. Again, practice will enable
appropriate levels to be set to minimise
this effect, and to allow all the overlays to
be heard at optimum volume.

Upon removing the microphone from
the amplifier input and switching to
replay, the signals on the loop can be
listened to and, if complete, copied onto
a standard tape by using either a
separate reel-to-reel recorder or a

cassette recorder. If necessary, adjust
the azimuth of head A so that both head
gaps scan the recorded track accurately,
before commencing serious recording
sessions.

For more ambitious work Figure 4
shows how the loop can be used to
record a signal with head A, pick off the
signal with head B and introduce
variable echo and other acoustic effects
via a monitor power amplifier with its
associated loudspeaker system while
simultaneously re-recording the final,
composite signal with a separate cas-
sette recorder. Head A remains con-
nected to its record/replay amplifier via
its phono piug; head B is connected to
the input of a separate cassette recorder
whose ‘monitor output’ is connected to
the input of a separate monitor power
amplifier with its associated loud-
speaker system.

Start the loop moving (at present,
blanktape), switch (a) to record with gain
at maximum, and switch the separate
cassette recorder (b) to record, with the

copy onto conventional
cassette or reel to reel
recorder via ‘monitor op’,
‘line op’ or ‘speaker op’,
depending on impedance

Fig 3 Connections for muiti-track overlay on loop

s

Both phono
plugs connected;
phono sockets in paraliel

500-1000R

—

I Record/replay amp
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monitor power amplifier (c) gain at zero
and its treble control about half-way and
bass control at maximum. Speak into the
microphone and record onto the loop.
Advance the gain of the separate
cassette recorder (b), start its tape
moving and check that head B is picking
off the signal recorded by head A.

Disconcerting!

Slightly advance the gain control of the
monitor power amplifier unti! you hear
your voice coming from the loudspeaker
system slightly delayed behind what you
are currently saying — this can be quite
disconcerting until you become accus-
tomed to it! The loop can now be left to
revolve indefinitely, acting as an electro-
mechanical delay while you continue to
speak into the microphone. if the
monitor power amplifier (c) gain control
is carefully advanced further, slight
acoustic feedback will occur between
the loudspeaker system and the micro-
phone so that dramatic echo and ringing
‘space’ effects can be achieved, all being
combined on the separate cassette
recorder (b) to produce the final result.

With practice, and with the monitor
power amplifier controls set to optimum
positions (note that the treble control
should be set only about half-way), a
controlled, pleasing effect can be pro-
duced and uncontrolled acoustic feed-
back is avoided. If the entire system is
left running on record and no more is
said into the microphone, a very slow
fade is achieved as the echo diminishes
and as the signal stored on the tape loop
is slowly erased by the RF bias power.

After testing the system, constructors
may wish to dispense with the inter-
changeable phono plugs/sockets
arrangement by using a suitable system
of switches. Similarly, the system can be
expanded by using stereo heads
throughout or can be modified to
add/subtract portions of sub-tracks by
using different combinations of haif and
quarter-track heads on the modified tape

deck.
Mic
Fig 4 Connections for 'echo’ and ‘space’ effects
mnp. loop
Phono piug
Stereo speakers
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Controlled -
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Welcome back to the wonderful world
of MW radio. This month ['ve
decided to take a special look at some
aspects of broadcasting in the UK,
highlighting the latest news as weli as
featuring an item of historical interest.

Station news

Aithough MW stations make far fewer
adjustments to their broadcasting sche-
dulesthantheirshortwave counterparts,
there are many dozen changes reported
every month from Europe alone. Usually
these changes affect low power local or
relay stations, and it is fairly rare for
changes to be made on the main high
power networks. This month | have a
couple of items which should be worth
watching out for.

Firstly R Finland (YLE) is currently
building a new 600kW transmitter that
will operate on 963kHz from early 1987.
YLE already operates its international
service on this frequency, but it is
planning much greater coverage of
Europe, quite possibly at the expense of
R Caroline/Monique.

The next item concerns Ocean Sound,
which is the new ILR franchisee for the
Southampton area. R Victory became the
first ILR station to lose its franchise
when it closed down on 28th June, and

BBC LLOCAL RADIO ON MW
R Aberdeen* 990kHz
R Bedfordshire 630 & 1161kHz
R Bristol 1323 & 1548kHz
R Cambridgeshire 1026 & 1449kHz
R Cleveland 1548kHz
R Clwyd* 657kHz
R Cornwall 630 & 657kHz
R Cumbria 756 & 1458kHz
R Derby 1116kHz
R Devon 801, 855,990 & 1458kHz
BBC Essex 1530kHz
R Foyle* 792kHz
R Furness 837kHz
R Guernsey 1116kHz
R Humberside 1485kHz
R Jersey 1026kHz
R Kent 774, 1035 & 1602kHz
R Lancashire 855 & 1557kHz
R Leeds 774kHz
R Leicester 837kHz
R Lincolnshire 1368kHz
R London 1458kHz
R Manchester 1458kHz
R Merseyside 1485kHz
R Newcastle 1458kHz
R Norfolk 855 & 873kHz
R Northampton  1107kHz
R Nottingham 1521 & 1584kHz
R Oxford 1485kHz
R Sheffield 1035kHz
R Shropshire 756kHz
R Solent 999 & 1359kHz
R Solway* 585kHz
R Stoke-on-Trent 1503kHz
R Sussex 1161, 1368 & 1485kHz
R West Midlands 828 & 1458kHz
R York 666 & 1260kHz
* These stations are local opt-outs from the
BBC regional networks in Scotland, Wales
and Ulster

the IBA selected Ocean Sound to take
over an expanded operating area. The
station is due to come on air on 14th
October using 1170kHz for Portsmouth
and 1557kHz for Southampton.

Another new set-up that will be
affected by the activities of R Caroline is
BBC Essex,whichis due on airsometime
this November, provisionally with a 500W
transmitter on 558kHz. BBC Essex is
setting up its HQ in Chelmsford but is
planning nine satellite studios through-
out the county. It seems likely that
558kHz will be abandoned in favour of
another frequency (which had not been
announced at the time of writing)
together with a local 100W relay for
Southend on 1530kHz.

Station profile

This month, instead of focusing onone
particular station, we’ll take a stroll down
memory lane to examine the origins of
BBC local radio.

Although many people think of BBC
local radioinits present form, it could be
said that the story of BBC local radio
goes back to 1922, to the start of radio
in fact, when the BBC had stations
in Birmingham, Manchester and
Newcastle.

By 1924 there were 20 of these regional
stations, but twenty stations needed
twenty frequencies, and by 1925 radio
was becoming so widespread that an

international conference was arranged
to share out the available channels.
Britain’s allocation was just 13, and as a
result the local stations were closed
down to make way for a national radio
network operating fewer but more
powerful transmitters.

Nearly forty years passed before the
ideaoflocalradiowasrevived. In 1960-61,
18 closed-circuit experimental stations
were set up in places such as Bourne-
mouth, Hull, the Isle of Wight, London,
Norwich, Poole and Reading.

Soon afterwards the Pilkington Com-
mittee recommended that the BBC
should be allowed to open some
experimental stations. Five years of
delay later, in December 1966, the Wilson
Government gave the go-ahead for nine
experimental local stations which were
intended to be at least partly financed
from local council funds. Of the nine,
only eight eventually became operatio-
nal since the Conservative council of
Manchester refused to finance their
local station. The first station on the air
was BBC Leicester, which opened on 8th
November 1967.

It should be noted that the early
stations (ie the first eight at Leicester,
Sheffield, Nottingham, Stoke, Leeds,
Brighton, Durham and Merseyside) were
confined to VHF FM frequencies, which
were not that popular with listeners.
Nevertheless in 1969 the experiment was
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MEDIUM WAVE DXING

declared a success and another twelve
stations were authorised, bringing the
total to 20.

The BBC had planned a second phase
in its local radio development prog-
ramme which would have resulted in
another 20 stations coming on air, but in
1971 the Heath Government pledged
itself to the introduction of commercial
radio. As a consequence, between 1971
and 1975 19 commercial stations opened
but the BBC's development plans were
frozen. During this period the only
change in BBC local radio occurred
when the Durham station closed down
(August 1972) and was replaced by R
Carlisle in November 1973.

Slow developments

Despite by and large taking a political
back seat, BBC local radio continued to
develop, and 1973 presented a major
opportunity to expand the size of station
audiences when medium wave frequen-
cies first became availabie. Oddly
enough, although BBC local stations had
been confined to the VHF band for their
first six years they had failed to exploit
the benefits of this band, as they
remained in mono even after commercial
stations started appearing with stereo
broadcasts.

Until 1978 the BBC local network
remained static, but in July of that year a
Government White Paper gave the BBC
authority to expand its local radio
coverage.

The BBC opened new stations at
Norwich and Lincoln in 1980 and subse-
quently a further eleven stations have
become operational in places as far
apart as the Channel Isles and York.

Currently the BBC is still adding to its
network, but recently the most signifi-
cant changes have affected program-

ming and station identity. BBC local
stations have been seeking an image
with which listeners could identify, and
this has resuited in a distinct ‘county
station’ image that is reflected in a
number of fairly recent station name
changes (the table shows the present
position of BBC local radio).

Next month I'll be taking a look at the
start of commercial radio, but in the
mean time can you name the very first
commercial station to take to the air from

Great Britain?

DX FILE

Having spent most of this month's
column looking at radio in the UK, it's
abouttimeto have apeekatwhatisbeing
heard from far away. MW conditions over
the summer have (relatively speaking)
been very good, with extended periods
of low solar and ionospheric activity. My
log book reveals reception of:

WINS New York, 1010kHz, continuous
news

WHN New York, 1050kHz, baseball com-
mentary

ZDK Antigua, 1100kHz, reggae music and
sports phone-in

R Globo Rio de Janeiro, Brazil, 1220kHz,

Portuguese sports
Caribbean Beacon Anguilla,
religious programmes

All these stations could be heard
between midnight and 0100 GMT in July.
It is interesting to note that reception
around 0300 (just before UK sunrise) of
stations in the Chicago area of the USA
has been reported by other MW DXers -
even in winter these stations are not that
regularly heard.

That's all we have room for this time
round, so I'd better be going. Remember
thatyour letters, logs, tips and comments
are always most welcome.

1610kHz,

OSCILLOSCOPES
TELEQUIPMENT D75 Dueal T 50MHz Delay
Sweep.. .. £350
[ele:i{e]

Portable 8x10cm display with manual.
GOULD 05255 Dual Trace 15MHz ... .£200
TELEQUIPMENT D61 Dual Trace 10MHz with
Manual .. ... .£180
S.E. LABS SM111. Dual Trace 18MHz Solid State
Portable AC or External DC operation Bx10cm
displaywithmanual ... ...
TELEQUIPMENT D43. Dual Trace 15MHz Wlth
manual...... ..£100
TELEQUIPMENT 85
State. Withmanual.

COMMUNICATION RECEIVERS
RACAL RA17L 500kHz-30MHz. only £140 each
with manual
EDDYSTONE 730/4. 480kMz-30MHz. only £110
each with manual

AVO 9 Mk4 (Identical to AVO 8 Mk4 but scaled
differently). Complete with Batteries & Leads€88
AVO 8 Mk2 Compiete with Batteries & Leads ...£45
Apove items in GOOD WORKING ORDER -
appearance not A1 hence the price.

AVO TEST SET No 1 (Military version of AVOS)
Complete with batteries, leads & carrying caste“

54" FLOPPY DISK DRIVES

MP1 Double sided. Double density. 80 track.
Unused. ... _£75ea
DISK DRIVE PSU 240V in 5V 16A & 12V 15A Out.
Size W125mm H75mm. D180mm. Cased. Unused

Only £10 oa (pép £2)
OWERTY KEYBOARD
to make. Cased.
LYNX MICRO ~
Therefore .. ... .

in LYNX MICRO). Push

Only £8 ea (p&p £2)
wer. Supply available
..Only £50 ea (p&p £5)

KW TEN-TEC
CORSAIRII

TAYLOR AM/FM Signal Generator 62A Mk2
4-120MHz ... . . £100
AVO AM Slgn
230MHz. ..£60
AVO AM Sngnal Generator type 135 100kHz-
240MHz £7
ADVANCE AM Signal Generator type 628 150kH‘zs-

AVO Model 7x. C
carrying case. .
AVO Model 73 Pocket Mulumeter (Analogue) 30
ranges. Complete with batteries & leads...........

AVO 72 - Similar to above but no AC current
range. With batteries & leads .. P -£10

ete with l':'éneries leads &
..£40

RACAL 32MHz Universal counter timer. Type 836
with manual ... - . .Only £50 ea

220MHz

NO FRILLS, ""GIMMICKS'’, OR UNUSED
FACILITIES—FOR THE SERIOUS PHONE/CW
OPERATOR WHO WANTS THE LOWEST
NOISE, CLEANEST AND MOST SELECTIVE
AMATEUR hf TRANSCEIVER ON THE

WORLD MARKET.

AVO TRANSISTOR TESTER TT169
Handhetd GO NOGO for in situ testing. Complete
with batteries, feads & instructions. p&p. £3. Now
only £12

ISOLATING TRANSFORMERS
240V IN - 240V OUT 500VA £15 ea P&P £8
240V IN - 240V OUT 100VA £6 oa P&P £2

STE’PING MOTORS
Type 1,200 Steps per rev. 4 Phase {5 wire) 12/24V.
Torque 250z inch (will run on 5V with reduced

torque)... £150a
Type 26/12 Steps per rev. 3Phase. 12/24 (wm work
ons .£2 ea.50ft £7.50

Type 3. NORTH AMERICAN PHILIPS 24 Steps per
rev. 4 wire 5V 3.3 Amps 0-250mm 0-200PPs ... £6 ea
Type 4.200 Steps per rev. 120V {3 wire) Torque 2501
nch. £4 o
Type 7. WARNER 24 Steps per rev,3Phase (Swne)
28V. Hoiding Torque 450z inch... p-

PROFESSIONAL 9" GREEN
SCREEN MONITORS
Made by KGM for Reuters. Gives quality 80
column z 24 line display. Composite Video In.
Cased. Good Condition ... .. ... .Now only £32 ea

NEW EQUIPMENT

HAMEG OSCILLOSCOPE 605 Dual Trace 60MHz.
Detay Sweep. Component Tester ... £518
HAMEG OSCILLOSCOPE 2035 Dual Trace
20MHz. Component Tester. ... . £270
All other models available

BLACK STAR FREQUENCY COUNTERS P&P £4
Meteor 100-100MHz...
Meteor 600-600MH
Meteor 1000-1GHz ...
BLACK STAR JUPITOR 500 FUNCTION
GENERATOR.  Sine/Square/Triangel.  0.1Hz-
500KHz P&PE4 ... £110
HUNG CHANG DMM 6010 3 d|g|t Hand heid 28
ranges inctuding 10 Amp AC/DC. Complete with
batteries & leads. PAP£4 .. ..£33.50
OSCILLOSCOPES PROBE

USED EQUIPMENT - WITH 30 DAYS GUARANTEE. MANUALS SUPPLIED IF POSSIBLE. Thisis
a VERY SMALL SAMPLE OF SOCK. SAE or Telephone for Lists. Please check availability
before ordering. CARRIAGE all units £12. VAT to be added to Total Goods & Carriage.

Other KW-TEN TEC winners
The ARGOSY Il phone/cw transceiver. The CENTURY 22
cw only transceiver. The original KW TRAP DIPOLE and
TRAPS, 8 ATU’s, KW BALUN, and ANTENNAS
WRITE OR PHONE FOR DETAILS

STEWART OF READING

V154 110 WYKEHAM ROAD, READING, BERKS RG6 1PL

Callers welcome9a.m.to 530 p.m.

Telephone: 0734 68041

N

Mon-Fri (until Bpm Thurs}

KW TEN -TEC LIMITED

Vanguard Works, Jenkins Dale, Chatham, Kent, ME4 5RT
Telephone. 0634 - 815173
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PLUG INTO

PERITEL

f you have looked at a new TV receiver

or video recorder lately (or read
reviews of them) you may have spotted a
strangely shaped socket on the back.
Known variously as a Peritel or SCART
connector, or more widely as a Eurocon-
nector, this new plug and socket system
promises at last to take the hassle out of
connecting up video recorders, TVs,
home computers and TV games. The
concept is a universal multi-pin connec-
tor catering for all options and bypassing
the modulator and tuner compromises to
give you a better picture.

Anyone who has seen a home compu-
ter or VCR connected bothto a TV and a
monitor will know that a monitor gives a
sharper, less smeary and washed-out
picture, Many new TVs can also be used
as monitors, and in order to simplify the
connections a committee in France
devised a system to meet all require-
ments. The sockets have been obligatory
on all French TV sets for some years, and
TV manufacturers in other countries
have now seen the light and are fitting
the socket on their TVs and VCRs too.

DIY possibilities

Now known as the Euroconnector, this
plug and socket combination is also
referred to as SCART (after the commit-
tee which designed it) and Peritel
(because it connects peripheral equip-
ment to the television). Euroconnectors
are cheap, and you can buy ready-made
leads, but if you want to make up your
own cables this article should help.

When you look at the plug you will note
that it is shaped so that it cannot be
inserted the wrong way round. There are
20 pins, each with its own purpose: to
carry vision signals, mono or stereo
audio and command signals in and out of
a TV. There is even provision for a
‘domestic data bus’, which is not some-
thing you keep in the garage!

Theideais that the whole house can be
wired for sound and vision, with a slave
entertainment centre (comprising a TV
screen and hi-fi sound system) plugged
into the cable in any room. You would
also plug in a remote control command
unitto callup yourchoice of broadcastor
cable TV, radio, or perhaps something
from your video recorder or hi-fi deck.
This is clearly something for the future,
but firms like Philips and Bang & Olafsen
are already working on it.

Compatibility

For complete compatibility between
equipment of different makes the whole
system relies on firms ‘sticking to the
rules’ and using the pins of the connec-

by Andy Emmerson GSPTH-———

tor for their proper purpose. With the DIN
audio plugs and the J-type video plugs
this has not been the case, but we can
hope that it will be different with the
Euroconnector. The Japanese manu-
facturers are fitting it to some of their
products for Europe, so perhaps even
the rest of the world will adopt it!

The actual allocation of each pin is
shown in Table 1. There are twenty pins
in a staggered arrangement, and the 21st
contact is made by the metal surround.

The plugs are available from several
sources, but one of the cheapest is
Maplin Electronics, PO Box 3, Raleigh,
Essex SS6 8LR, tel: (0702) 552911 (you

have probably seen their catalogue in
W H Smith). The part number is FJ41U
and the price is 75p (postage 50p). They
also supply all other types of video, audio
and computer ptugs which you may need
for the other end of your home-made
lead, as well as the cable.

To make up a connecting lead you will
need to use good quality, screened
cable. For short lengths of up to three
feet you can use the same type of cable
for both audio and video signals. This
cable is available in both single and
multi-core versions, so you can either
use a separate cable for each functionor
a two-, four- or six-way cable. If you use

The Peritel pin assignment

4
[ ] [ ]

Circuit for linking the Atom (separate luminance and chrominance outputs)

3 x BC308

8V +BY +8v
°

3Ix BC308 3 x 8BC308
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PLUG INTO PERITEL

EUROCONNECTOR CONTACTS

1. Audio out (right-hand channel)
2. Audio in (right-hand channel)
3. Audio out (teft-hand channel)
4.Ground for audio channels
5. Blue video channel ground
6. Audio in (mono or left-hand channel)
7.Biue video channel input
8. Source switching, ie TV/monitor status (see
Table2)
9. Green channel ground
10. Remote control (inverted) orclock
11. Green channel input
12. Remote control
13. Red channel ground
14. Ground for remote control channel
15. Red channel input
16. TV/non-TV status (see Table 2)
17. Ground for composite video
18. Ground for TV/non-TV status
19. Composite video output
20. C