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Intelligent EPROM Programmer 

 

The new PROM 1 from P.M.S. offers the user an intelligent, 

 

easy to use EPROM Programmer, capable of programming a 

 

wide range of common EPROM types. The unit has its own 

 

CPU with a 4K memory buffer and communicates to the 

 

user's Computer/Terminal over a standard R.S.232 link. 

 

Full on-screen editing facilitates easy modification of 

 

machine code programs. 

 

The PROM 1 offers the following functions:-

1. Disk to Buffer. Allows a file to be copied from disk into the PROM l's internal 4K buffer. 

 

2. Buffer to Disk. Allows contents of buffer to be stored on disk. 

 

3. EPROM to Buffer. Allows contents of EPROM to be stored in Buffer. 

 

4. Buffer to EPROM. Programmes EPROM with current contents of the Buffer. 

 

5. Display Buffer. Displays contents of the Buffer on screen and allows full screen editing of the buffer contents. 

 

6. Check EPROM Status. Checks the status of the EPROM plugged into programmer socket i.e. EPROM type and whether it 

 

is blank, equal to or not equal to the buffer. 

 

The PROM 1 can be used with just a terminal but functions 1 and 2 will not apply. 

 

The unit is supplied with full operating instructions, including CP/M routines for system configuration. 

 

R.R.P. £349.00 
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The 16-bit Micro 

 

with 8-bit compatibility and colour graphics 

 

Features 8088 and 8085 processors, 128K user RAM expandable 

 

to 768 kb, 2 x 320kb drives, 2 serial ports, 1 parallel port, light 

 

pen socket and 4- S100 bus slots for add on options. Disk 

 

controller supports 4- 8" drives and 4- 5.25" drives. High 

 

resolution graphics (640 x 225 pixels, 8 colours). Supplied with 

 

MSDOS, CP/M 85, 16-Bit Microsoft Colour Basic with FULL 

 

GRAPHICS implementation and complete documentation. 

 

The Z-100 comes in two basic forms:-

Z-120-22 With integral monitor (as illustated) and 1 colour 

 

plane ram set fitted  £ 2,590 

 

Z-100-22 Low profile version with full colour 

 

RAM set £ 2,576 

 

interfacing. Capacity 1.2 Mb per drive  £ 1,050 

 

Twin 8" Drives (as illustrated), suitable for the Zenith Z-100 series computer with no extra 

 

Zenith ZVM-121 12" green screen monitors   

 

offer price  

 

Send for our current list of Ex-demo and second user equipment at low low price
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BULLETIN BOARD 

 

Project Universe 

 

Project Universe, the research 

 

programme set up to investigate 

 

aspects of connecting computer 

 

systems in different parts of the 

 

country by high-speed digital 

 

links, was officially inaugurated 

 

in London recently. 

 

The project is funded by British 

 

Telecom, the Department of 

 

Industry, GEC-Marconi Re-
se a rc h, the Science and 

 

Engineering Research Council 

 

and Logica. 

 

Mr William Shelton, a Parlia-
mentary Under-Secretary of 

 

State from the Department of 

 

Education and Science, in-
augurated Project Universe on 

 

the first day of the Info '83 

 

Exhibition at the Barbican Centre. 

 

British Telecom is providing the 

 

communications for a working 

 

demonstration of the project at 

 

the official inauguration of the 

 

experiment and for the duration 

 

of the Info '83 Exhibition. 

 

A transportable Satstream 

 

small-dish earth terminal, three 

 

metres in diameter, has been 

 

sited close to the Barbican. The 

 

earth terminal will receive from a 

 

satellite, transmissions sent by 

 

the other participants, and will in 

 

turn transmit signals to the 

 

various locations involved. 

 

At its peak level of performance 

 

Universe is expected to inter-
connect about 150 computer 

 

terminals. These terminals are 

 

linked locally to local area 

 

networks which use the Cam-
bridge Ring technology, while a 

 

satellite provides the connection 

 

between the Cambridge Rings. 

 

British Telecom is paying for 

 

the cost of using OTS for three 

 

hours a day and for providing the 

 

three metre small dish earth 

 

terminals being used by the 

 

universities. These terminals are 

 

installed on roof-top locations at 

 

University College London, Cam-
bridge University and Lough-
borough University. 

 

British Telecom is also taking 

 

part in the Universe experiment 

 

through its Research Laboratories 

 

(BTRL) at Martlesham near 

 

Ipswich, Suffolk. BTRL has two 

 

local area networks (LANs) 

 

installed and connected to a 

 

satellite ground station. 

 

Sinclair Sells A Million 

 

Sinclair Research has become 

 

the first company worldwide to 

 

sell a million home computers, 

 

just three years after it launched 

 

the world's first under £100, the 

 

Sinclair ZX80. 

 

* * * Nota Bene * * * INSPECting The List 

 

Shortly after the April issue of R&EW appeared in the shops, 

 

we received this fascinating letter from a reader (whom we shall 

 

call Mr. X for the time being) in Ipswich: 

 

Dear Sir, 

 

I am writing regarding one article in your April 1983 magazine 

 

- namely the Polar foil (otherwise an interesting issue). I am 

 

literally amazed that something like the Polar foil got published, 

 

for several reasons: 

 

1) Safety: The circuit diagram suggests putting a relay(!) in 

 

the fuel pipe. Only intrinsically safe components can be used in 

 

an explosive atmosphere. This means that the energy stored in 

 

components is insufficient to ignite the petrol vapour. If any 

 

components are placed there they must be correctly fused. 

 

2) Design: The design is truly apalling (so is your spelling — 

 

Ed), using more than twice as many components as necessary 

 

for the job. Don't forget that a car alarm must be reliable and 

 

reliability is inversely proportional to the number of 

 

components. (Are all the components suitable for car 

 

temperatures? -10° C to +35° C). To simplify the circuit, /C2, /C3 

 

and IC4 can all be omitted if the authors used a single transistor 

 

as an oscillator (Wein or phase-shift) running directly from 

 

+12V — even the I04 could be run from +12V rather than ±5V. 

 

Next, what is the opto-isolator for: Q1 should be able to drive a 

 

relay directly. Also why not use a simple commonly available 

 

device for 01? (Likewise for D2 and I04). 

 

3) Article: is badly written and is poor at explaining a) how the 

 

circuit works and b) what it does. 

 

I won't harp on any more, since I'm sure I've made my point. 

 

The basic idea of using a Hall Effect device is good, but at least 

 

give the article to someone who can design decent circuits and 

 

can write a decent article. 

 

Yours Sincerely, 

 

Mr. X. 

 

The confusion arising over this article can be put down to The 

 

Typesetting Gremlins', which manifested themselves in the 

 

April edition. The manuscript from Stig and Boris clearly 

 

proclaimed that the circuit should have been titled APRIL 

 

FOOL!! 

 

If Steve Whitt, Of Foxhall Road, wishes to remain 

 

anonymous, perhaps he would consider some form of ex-gratia 

 

remuneration. Any donations — to be received no later that 1st 

 

April 1983 — to B. Bartok and S. Svenson. 

 

One computer every four 

 

seconds is now produced for 

 

Sinclair by the Timex-Dundee 

 

plant, its principal UK manu-
facturing site, and it has delivered 

 

in total some 130,000 ZX80's, 

 

over 750,000 ZX81s and 200,000 

 

ZX Spectrums. 

 

Bigger Beeb 

 

GSL (Geophysical Systems Lim-
ited) of Andover, Hants, have just 

 

revealed a remarkable break-

through in the expansion of 

 

computer capacity, which will be 

 

of interest to all current owners of 

 

BBC-Acorn micros. 

 

The newly developed GSL 

 

Winchester interface is applic-
able to BBC-Acorn Model B 

 

micro and can upgrade its 

 

memory capability from 32 Kbyte 

 

to as much as 340 Mbyte (4 x 85 

 

Mbyte racked). The whole sys-
tem can also be supplied as a 

 

complete package incorporating 

 

the BBC-Acorn Model B micro, 

 

controller interface module, 

 

system Disk/Tape controller, 

 

Quantum Winchester disk drive 

 

and Archive tape streamer. 

 

It is anticipated that initially 

 

there will be a wide application 

 

for the new development in such 

 

areas as educational establish-
ments, scientific and industrial 

 

data handling and general bus-
iness use. A provisional filing 

 

system is currently available as a 

 

basic program providing an 

 

elementary capability for file 

 

handling and catalogging. This is 

 

being expanded by translation 

 

into machine code on EPROM for 

 

direct access of filing commands 

 

via the paged ROM facility on the 

 

BBC Micro. 

 

Inspec has just announced that a 

 

new Thesaurus is available for 

 

1983. It has many new features 

 

and contains over 9,000 terms. 

 

The new 1983 edition of the 

 

INSPEC Thesaurus provides a 

 

complete list of all subject index 

 

headings used by INSPEC 

 

throughout its subject fields of 

 

physics, electrical and elec-
tronics engineering, computers, 

 

and control engineering. The 

 

Thesaurus lists broader, nar-
rower and related terms against 

 

each heading and provides a 

 

large number of 'lead-ins' or 

 

cross-references so that finding 

 

the most appropriate index 

 

heading is simple, quick and 

 

effective. An important feature 

 

introduced in this latest edition is 

 

that the date on which the term 

 

was added to the Thesaurus is 

 

shown, together with the ap-
propriate terms in use before that 

 

date. Several hundred new 'lead-
in' terms have been added to 

 

simplify use and the Thesaurus 

 

now contains over 9,000 entries. 

 

The 1983 Thesaurus is an 

 

invaluable aid in using any of the 

 

INSPEC abstracts journals, on-
line files or tape services. 

 

Keeping Tabs 

 

Trials costing about £26 million 

 

are to start next year, which will 

 

enable more than a quarter of a 

 

million of British Telecom's 

 

customers to have details of 

 

telephone calls with their bills. If 

 

the trials are satisfactory they 

 

could herald the start of similar 

 

arrangements for all 18 million 

 

British Telecom customers. 

 

The trials will itemise trunk and 

 

international calls. Statements 

 

sent with bills will give details of 

 

the number called, the date and 

 

time the call started, its duration 

 

and the charge. BT have said, the 

 

itemising of calls will be ex-

tremely accurate, will enable 

 

customers to keep a close eye on 

 

their bills, and will give us a much 

 

better picture of the use of the 

 

telephone in different parts of the 

 

country and by different kinds of 

 

customer. We will be able to 

 

develop and change to match 

 

much more closely our cus-
tomers' varying needs. 

 

Contracts for the trials are 

 

being placed with three com-
panies, after competitive tender, 

 

for computerised systems and 

 

equipment to replace the present 

 

metering system on some local 

 

telephone exchanges. The suc-
cessful tenderers are GEC, 

 

Plessey and IBM. They will share 
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four telephone areas between 

 

them. Exchanges in the four 

 

areas will each offer up to 70,000 

 

lines, and each exchange will be 

 

fully equipped. The trials will 

 

start in the summer of 1984. 

 

GEC will handle trials in some 

 

exchanges in London's south 

 

telephone area and in Shrews-

bury. Plessey will have some 

 

exchanges in Edinburgh. IBM 

 

will be trialling in some ex-

changes in Leicester. 

 

Customers in the trial areas will 

 

be advised by local managers 

 

before the trials begin, and may 

 

decline to have itemised bills if 

 

they wish. In special circum-
stances they may also be able to 

 

have local calls itemised, but this 

 

will be an additional service. The 

 

call-logging equipment will mod-

ify existing analogue local ex-

changes of various types to 

 

enable them to match what the 

 

digital exchange of the future, 

 

System X, can offer on itemising 

 

bills. 

 

JVC's THORNy 

 

Relationships 

 

Thorn EMI plc and Victor Com-

pany of Japan, (JVC) have been 

 

closely linked for several years in 

 

the establishment of the VHS 

 

video system as the market 

 

leader in the UK. This close co-

operation has resulted in the two 

 

organisations becoming joint 

 

partners in the European manu-

facturing venture —J2T — which 

 

now assembles VHS video cas-
sette recorders at plants in 

 

Newhaven, Sussex and Berlin, 

 

West Germany. 

 

The success of this existing 

 

relationship has led both com-

panies to announce that neg-
otiations are now at an advanced 

 

stage for Thorn EMI Ferguson to 

 

manufacture a range of large 

 

screen colour televisions for 

 

JVC. Based on the TX chassis, 

 

the series will consist of five 

 

models ranging from a 20" 

 

remote control receive to a 26" 

 

stereo model. 

 

Evaluating DVMs 

 

An evaluation kit for the Ferranti 

 

Electronics ZN451 Digital Volt-
meter is now available. It fully 

 

evaluates the capabilities of its 

 

31/4 digit monolithic DVM without 

 

the need to resort to the expense 

 

of designing and constructing a 

 

system from scratch. 

 

The ZN451 has the facility 

 

whereby external circuits may be 

 

included in the auto zero loop: 

 

output signals are provided to 

 

control external auto zero 

 

switches so that op amps or other 

 

signal conditioning circuits can 

 

be included in the loop to boost 

 

input impedances and/or im-

prove sensitivity to as low as 

 

1.999 mV full scale. Apart from its 

 

other advanced features the 

 

ZN451 can thus measure low 

 

voltages without any "zero error". 

 

Electronic Teaching 

 

House of Instruments announce 

 

the availability of the YD-10S, a 

 

Basic Semi-Conductor Trainer 

 

System and the YD-75DS, a 

 

Basic Logic Circuit Trainer 

 

System from Trio, whose general 

 

test and measurement instru-
ments can be used in a multitude 

 

of possible experiments. 

 

Both flexible and expandable 

 

systems are based on the easy 

 

push-fit, electronic circuit build-

ing block method, with circuit 

 

symbols clearly visible on the 

 

surface of each block. Housed in 

 

an integral rigid hinged carry-
case, which can be used as a 

 

table or wall display, there are 

 

built-in facilities for supplying 

 

and monitoring power to the 

 

experiment. 

 

Want A Service Manual? 

 

Not many services are provided 

 

entirely free of charge in these 

 

days, but the National Wireless 

 

Museum in the Isle of Wight is 

 

offering to help any reader in dire 

 

need of technical information 

 

regarding a very old set. 

 

The museum has recently been 

 

given a very large collection of 

 

service-sheets, wiring-diagrams 

 

and workshop manuals, dealing 

 

with tape-recorders and ampli-
fiers, as well as radios and 

 

television-receivers, and dating 

 

right back to well before the war 

 

years. 

 

In the first instance, please 

 

contact the hon. curator, — 

 

Douglas Byrne, G3KPO — by 

 

ringing Ryde 62513. 

 

Goonhilly Microwaves 

 

Siemens Limited has supplied 

 

British Telecom with state-of-
the-art microwave equipment for 

 

use at the Goonhilly Downs 

 

global satellite communications 

 

centre in Cornwall. The equip-
ment, comprising two high-
power amplifiers, automatic 

 

carrier level control and a signal 

 

routing and switching system, 

 

was designed, developed and 

 

made to BT requirements at 

 

Siemens, Cheshire. 

 

The two high-power amplifiers 

 

include a number of unusual 

 

features to ensure operational 

 

efficiency and maximum reli-

ability. For example, each has its 

 

own microprocessor supervisory 

 

system, fibre-optic-controlled 

 

power supply and comprehen-
sive travelling-wave tube pro-
tection. 

 

The carrier level control equip-
ment comprises four automatic 

 

carrier level control systems with 

 

facilities for remote effective 

 

isotropically radiated power 

 

settings. Two of the ALC systems 

 

will be used with the new 

 

Siemens high-power amplifiers 

 

and the remaining two will 

 

replace obsolete equipment used 

 

on the existing Marconi ampli-
fiers currently in service on Aerial 

 

number 2. 

 

SNIPPETS 

 

Ministry's 'Scope Order 

 

The Ministry of Defence has ordered a 

 

total of 500 Gould 0S300 oscilloscopes, 

 

selected as the RAF's standard 15MHz 

 

general-purpose instrument. The order, 

 

combined with other MoD orders 

 

received on behalf of the Army, brings 

 

the total value of 0S300 instruments 

 

with the Armed Forces to more than 

 

e200,000. 

 

Satellite Terminals 

 

Ferranti Offshore Systems Limited has 

 

supplied, under a contract placed by the 

 

Natural Environment Research Council, 

 

two compact satellite communications 

 

terminals to the British Antarctic 

 

Survey. 

 

One terminal is destined for Signy on 

 

the South Orkney Islands and the other 

 

for Halley, a station situated on the ice 

 

shelf of the Weddell Sea in Antarctica. 

 

Each will provide its station with the 

 

facility of voice communication, along 

 

with fast and dependable telex and 

 

facsimile transmissions. In addition, the 

 

Halley terminal will permit the trans-
mission of data, thereby providing a 

 

direct link between the Halley station 

 

computer and the British Antarctic 

 

Survey computer in Cambridge. 

 

Anti-Smuggling System 

 

British Aerospace, Bracknell Division, 

 

has announced a new anti-smuggling 

 

container-cargo examination system. 

 

The system enables customs authorities 

 

to examine containers for contraband, 

 

without unloading or unpacking the 

 

cargo and without causing damage to it. 

 

The examination is by means of X-

rays and spectographic gas analysis in a 

 

purpose built facility. On arrival at the 

 

examination building, containers are 

 

placed on an automatic conveyor 

 

system which carriers them forward. 

 

Before entering the building an air 

 

sample is taken for spectrographic 

 

analysis. This is used to detect alcohol, 

 

drugs and explosives. When the air 

 

sample has been taken, the container is 

 

passed in front of a double linear 

 

accelerator and exposed to a short burst 

 

of X-rays. The picture generated by the 

 

X-rays is stored on a computer and 

 

viewed on closed circuit television. 

 

Outlines of items such as guns and 

 

bottles, are readily visible to the 

 

operator. There are also a range of 

 

picture enhancement techniques, to 

 

assist with difficult subjects. 

 

Direct Dialling From Ships 

 

For the first time, you can direct dial 

 

telephone and telex calls from ships. The 

 

opening of British Telecom Inter-
national's first satellite coast earth 

 

station, signals a revolution in maritime 

 

communications. It provides direct 

 

dialling to Britain and 97 per cent of 

 

overseas destination. 

 

Using a new dish aerial at BTI's 

 

Goonhilly Downs earth station, and an 

 

lnmarsat satellite 22,300 miles above the 

 

Atlantic, ships equipped with satellite 

 

terminals can now provide passengers 

 

and crew with the same telephone and 

 

telex facilities available in a London city 

 

office. 

 

Traffic Signalling 

 

A major contract to supply and install 

 

traffic signal control equipment, for a 

 

£3.3m traffic management project in 

 

Leeds — the Sheepscar scheme — has 

 

been awarded to Plessey Controls 

 

Limited by West Yorkshire Metropolitan 

 

County Council. 

 

The project — the first of several 

 

major signalised highway schemes in 

 

Leeds — is radically different from 

 

previous West Yorkshire signal schemes, 

 

in that the geometry of the area, has 

 

been designed specifically with syn-
chronised signal junctions in mind. 

 

The physical size of the scheme can be 

 

gauged by the fact that, although 

 

cheaper than any grade-separated 

 

solution, two years have been allowed 

 

for its contruction. 

 

Virgin Search 

 

In a period when many companies are 

 

closing their doors, Richard Branson, 

 

Chairman of the Virgin Group of 

 

Companies, is delighted to announce the 

 

setting up of another new subsidiary, 

 

Virgin Games Limited, it will con-
centrate on providing entertainment 

 

software/video games for the rapidly 

 

growing UK & International home 

 

computer market. 

 

Virgin Games is looking for programs 

 

with a difference, to run on any of the 

 

following home computers — Atari, 

 

BBC, Commodore 64 and VIC 20, 

 

Dragon, ORIC 1, Sinclair ZX Spectrum 

 

and Texas Instruments 99/4A. 
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Overmodulation distortion and dis-
proportionately loud sections within a 

 

recording seriously spoil the overall 

 

listening experience. Overmodulation is 

 

particularly likely to occur during live 

 

recording and at other times when there 

 

is no chance of previewing the incoming 

 

signal. Fortunately, recording from 

 

gramophone records or radio presents 

 

no such problems because both these 

 

mediums have tightly controlled limits of 

 

modulation — once the tape recorder 

 

input gain has been set correctly, the 

 

recording may be left to proceed without 

 

any further adjustment. 

 

Not all material, however, is that 

 

predictable. Often we require continued 

 

level control during the recording. Some 

 

cheaper tape machines, destined for 

 

those who would not be too worried 

 

about such things anyway, get over the 

 

problem by incorporating an automatic 

 

gain control (AGC). However, the AGO 

 

has many disadvantages (unless the 

 

recorder is going to be used as a pure 

 

dictation machine), because effectively 

 

soft sounds are amplified to the same 

 

level as loud ones. Momentary overloads 

 

occur with explosive sounds and then, 

 

because the AGO has been pushed 

 

back, any succeeding soft sounds 

 

become lost and the whole dynamic 

 

nature of the original sound is destroyed. 

 

An AGO can be successful, but only 

 

when applied to recording some 

 

predictable dynamic range material — 

 

such as gramophone records — where a 

 

long recovery time constant is required. 

 

Becoming a little more creative with 

 

recording, for instance recording a local 

 

event, drama group, choir or band, 

 

means having to contend with many 

 

sound sources at different levels. 

 

Hopefully there will be opportunities for 

 

retakes and rehearsal, which not only 

 

benefits the people being recorded, but 

 

also the sound engineer, who can be 

 

ready for any crescendo or fall in level — 

 

before the crescendo the fader will be 

 

gradually easing back to the rehearsed 

 

David Strange takes time off from 

 

Audio Brief and presents the design of a 

 

professional recording limiter. Development 

 

by Adrian Barnes. 

 

position. Afterwards the fader will be 

 

artistically returned to its original 

 

working level (or perhaps eased forward 

 

a little for the expected quieter passage 

 

coming next!). 

 

Not all situations offer the possibility 

 

of precision rehearsal before recording, 

 

so it would be a good idea to insert a 

 

limiter into the recording chain to 

 

prevent overloads. Ideally the limiter 

 

should be totally linear and not alter the 

 

dynamic nature of the recorded sound 

 

until an overload is likely (when, of 

 

course, any further increase in input will 

 

result in no increase of output). The 

 

R&EW limiter fulfills this requirement 

 

admirably. It can also be inserted into an 

 

individual mixer channel to obtain other 

 

effects. For instance, it may be used at 

 

the onset of limiting to add more punch 

 

to a narrator's voice, or in a group to 

 

smooth out the bass guitar. 

 

Supply Voltage: 15V stabilised 

 

(18V with I05 regulator) 

 

Supply Current: 12mA quiescent 

 

- see text 

 

Limiting Threshold: -10dB 

 

Output Level: OdBV (0.775V RMS) 

 

Limiting Range: 25dB 

 

Attack Time: 10ms 

 

Recovery Time: 100ms 

 

Meter Range: 24dB in 4dB steps 

 

Distortion 

 

4dB below threshold: 0.2% 

 

Distortion 

 

4dB above threshold: 2% 

 

S/N Ratio: 

 

76dB 

 

Table 1: Audio Limiter specifications. 

 

Circuit Description 

 

The audio limiter is based on the dual channel 

 

NE 570/571 chip. Both halves can function 

 

separately, so we'll just consider the left hand 

 

channel. Before the input level is reached, where 

 

limiting will take place, the NE571 may be 

 

regarded as a standard operational amplifier. In 

 

other words, the gain is set by the resistance into 

 

the inverting input (pin 5) and feedback from the 

 

output (pin 7). The gain is therefore R15/R8 or 

 

20dB. 

 

The NE571 has a trick or two that sets it apart 

 

from standard operational amplifiers. Con-
nected internally, between pin 5 and pin 3, is the 

 

equivalent of a voltage controlled resistor. The 

 

resistor is referred to as a delta gain cell, and 

 

control voltage to the cell is applied to pin 1. In 

 

order to make the gain of the NE571 a function 

 

of the control voltage, it is only necessary to 

 

connect the delta gain cell (in the feedback path) 

 

in parallel with R15. This is done via capacitor 

 

C5 in order to avoid DC offset problems — the 

 

NE571 is designed to operate from a single rail, 

 

and pin 7 is internally contrived to be at half rail 

 

potential. 

 

IC2a and b form a window comparator with 

 

the AC output of the NE571 and two DC fixed 

 

potentials. If the AC voltage exceeds one of the 

 

fixed potentials in any cycle, the base of Q1 is 

 

taken more negative, turning on Ql. C7 is 

 

therefore charged through R20 to a potential 

 

which will reduce the gain of IC la and maintain 

 

an equilibrium — no increase in AC output. If 

 

the window potentials of the comparator are not 

 

exceeded, then the potential on C7, and 

 

therefore the potential at the control of the delta 

 

gain cell, does not change. 

 

The instantaneous voltage on C7 is an error 

 

voltage, in other words a measure of the amount 

 

of gain reduction required to maintain a 

 

constant output. This voltage is measured by 

 

comparators IC3b to IC4d, in the form of a 

 

bargraph display which shows 'decibels of 

 

limiting'. Resistors R25 to R V2 set the 

 

comparator steps to 4dB. 

 

So far we have only considered the left half of 

 

the limiter, but both sides share certain 

 

elements. It is necessary for the left and right 

 

hand stereo channels to be tied together in this 

 

way so that no image shifting occurs when 

 

limiting takes place. Left and right channels 

 

therefore share a common error voltage from 

 

C7, to which either may contribute. 
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NOTE: 

 

ICI IS NE570 

 

IC2,3 & 4 ARE 1M339 

 

IC5 IS 78LI5 

 

Q1 IS BC307 
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Figure 1. Full circuit of the Audio Limiter 
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Figure 2. Foil pattern for the limiter board. 
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Figure 3. Component placing on the single PCB. 

 

Transfer Characteristics 

 

Plotting the input against the output 

 

(Flg. 4), we see that a 1:1 relationship is 

 

maintained until the onset of limiting. At 

 

this point, despite the input level 

 

continuing to increase, no more 

 

increase in output level occurs. No 

 

perceivable increase in distortion should 

 

occur during limiting, and this should be 

 

maintained over a reasonable overload 

 

Figure 4. Plot of input against output in 

 

1 a typical recording environment. 

 

• 

 

R V1 

 

IP • • 

 

MEM 

 

INPUT 

 

LEFT RIGHT 

 

range (about 20dB). The limiting action 

 

should be capable of being induced by 

 

both the positive and negative com-

ponents of the audio signal, since 

 

asymmetry may occur by at least 6dB. 

 

It is usual to have some visual 

 

indication of the amount of limiting 

 

being applied to a signal, in order to 

 

quantify the aural sensation and to 

 

ensure proper line-up with other 

 

receiving and sending equipment. The 

 

amount of limiting is then related to the 

 

error voltage stored on the time constant 

 

capacitor. 
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 Project 

 

PARTS LIST 

 

Resistors 

 

(All 5% carbon unless stated otherwise) 

 

2k2 

 

R1,2,3,4,5,6,7 

 

R8,9,12 

 

R10,11,18,30,31 

 

R13,14 

 

R15,16,23,24 

 

R17 

 

R19,25 

 

R20 

 

R21,22 

 

R26 

 

R27 

 

R28 

 

R29 

 

R32 

 

R33 

 

R34 

 

R35 

 

10k 

 

,36 10k 1% metal film 

 

2M2 

 

100k 

 

180k 1% metal film 

 

33k 1% metal film 

 

470R 

 

100R 

 

27k 1% metal film 

 

4k7 1% metal film 

 

22k 1% metal film 

 

3k3 1% metal film 

 

15k 1% metal film 

 

820R 1% metal film 

 

12k 1% metal film 

 

560R 1% metal film 

 

Potentiometers 

 

10k log dual gang 

 

50k 20 turn preset 

 

RV1 

 

RV2 

 

Capacitors 

 

01,2,3,4 

 

05,6 

 

C7 

 

C8 

 

09 

 

Semiconductors 

 

01 

 

IC1 

 

102,3,4 

 

105 

 

D1-7 

 

1u 16V radial 

 

1u tant 

 

22u tant 

 

470u 25V radial 

 

47u 25V radial 

 

BC307 

 

NE570 

 

LM339 

 

78L15 

 

5mm LED 

 

Miscellaneous 

 

SW1 SPCO min toggle 

 

PP3 connectors (3 off), 6PC half pins, 

 

14 pin IC socket (3 off), 16 pin IC 

 

socket, knob, case, PCB etc. 

 

Construction 

 

Nothing too problematic here. Plan the 

 

construction so that pins go in first, 

 

along with any links, and then follow up 

 

with the IC holders. The IC holders give 

 

good points of reference when looking 

 

back at the printed layout. After 

 

completion check and double check 

 

before turning on. 

 

Setting Up 

 

The circuit relies on certain potentials 

 

being fixed, and so we recommend the 

 

use of the regulator 105, even on 

 

batteries. The normal current drain is 

 

fairly low, around 14mA, and so it is 

 

feasible for limited use on two PP3's — 

 

bear in mind that as soon as half the 

 

LED's are on, the consumption rises to 

 

44mA. When the unit is first connected to 

 

a power source one, or several, LEDs 

 

may stay on. RV2 should then be 

 

adjusted until D1 just extinguishes. If 

 

however, no LEDs stay on, RV2 should 

 

be adjusted until D1 comes on, and then 

 

back again until it just extinguishes (RV2 

 

needs no further adjustment). 

 

A source of tone should be connected 

 

to both inputs of the limiter and then RV1 

 

adjusted, along with the tone level if 

 

necessary, so that D1 is fully on. At this 

 

stage the tape recorder inputs should be 

 

connected to the limiter's outputs and 

 

the gain of the recorder adjusted until 

 

the VU meters read +3VU. The tone 

 

source is taking the place of what would 

 

be normally connected to the tape 

 

recorder inputs. You may now remove it 

 

and plug in any other input sources. RV1 

 

should be used as the gain control and 

 

the tape machine gain control left as 

 

originally set. 

 

• R&EW 
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RF FILTER 

 

DESIGN 

 

An explanation of the basic elements of RF bandpass filter design. 

 

C. G. Gill 

 

The basic element of band pass filters is a parallel tuned circuit, 

 

which amongst other properties has an amplitude response 

 

plotted against frequency as indicated in Fig. 1. The shape of 

 

the response is a function of two main factors viz. The 

 

characteristics and associated losses of the actual components 

 

used and the load applied to the circuit in order to extract 

 

output from it. 

 

The quality or performance of such a filter element can be 

 

expressed by a quality factor Q, which defines the response and 

 

is mathematically equated to the resonant frequency Fo divided 

 

by the 3dB or half power bandwidth F. 

 

1. — Q = fo 

 

e.g. for a 3dB bandwidth of 1MHz at a centre frequency of 

 

145MHz, 0=145. If the 3dB bandwidth was 0.5MHz then 0=290. 

 

NB, the higher the Q, the narrower the response. 

 

The 0 of a filter element is usually expressed in two forms. 

 

One is the unloaded Q, Qu, and is equal to the maximum 

 

achievable Q of the element. The other is the loaded Q, QL, 

 

which is the Q of the element with a load applied, and can be 

 

expressed as the in circuit or working Q. QL is always less than 

 

the unloaded Q as the load resistance appearing across the 

 

circuit effectively damps the resonance resulting in a wider less 

 

selective response. An important concept now emerges from 

 

the theory. 

 

Normalised Q Curve: 

 

f - fo 

 

a = QL 

 

fo 

 

Rel: Attn: = —10 Log 1 + 4a2 
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Figure 1: Amplitude vs frequency of a typical parallel tuned 

 

circuit. 

 

dB 

 

10 15 20 2'5 30 3'5 40 45 50 

 

Figure 2: Insertion loss of a filter plotted against r the ratio of the 

 

unloaded to loaded 0 of the filter. 

 

NB, the insertion loss I in dB through a filter element is 

 

determined by the ratio r of the unloaded to the loaded 0. 

 

for r = Qu 

 

QL 

 

2.— 1 = —20 log r - 1 in dB 

 

This shows that for a fixed unloaded Q the lower the loaded 0 

 

the lower the insertion loss. The insertion loss for different 

 

values of r is shown in Fig. 2 with an expanded scale for a low 

 

loss situation. 

 

Practical Design Considerations 

 

The definition of a filter requirement stating the insertion loss 

 

for a given response is all we need to know to commence our 

 

design. If we consider our previous example of Af=1MHz and 

 

Q=145 we can see from Fig. 2 that for an insertion loss of 1dB 

 

the ratio r=9. If the loaded Q is to be 145 then the unloaded 

 

must equal 1305 which is very high if we consider that a typical 

 

circuit, say 4 turns of 1mm dia copper wire on a 4mm former will 
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yield a Q of less than 200 at 145MHz. 

 

The outcome of these considerations is that to achieve a 

 

given loaded Q we must strive to achieve the highest unloaded 

 

Q possible in order to reduce the insertion loss. 

 

The unloaded Q of a resonant circuit is determined by the 

 

quality of the components from which it is made and the 

 

constructional techniques employed. To achieve the best 

 

unloaded Q that we can, we should generally follow three basic 

 

rules. 

 

1. The coil should have few turns to reduce the series 

 

resistance element and should be wound with copper wire of as 

 

large a diameter as is practical. If the filter is built for UHF or 

 

even high VHF then the skin conductivity becomes important, 

 

and silver plated wire is preferable to tinned, as the conductivity 

 

of lead is poor compared to copper or silver. Any core material 

 

should have as high a 0 as possible at the frequency in use. 

 

2. The capacitor should be of good quality, ideally air spaced, 

 

although the use of modern ceramic or PTFE type usually 

 

means that the capacitor will not limit the Q until the frequency 

 

is greater than 500MHz. 

 

3. The construction should keep any connections between 

 

coil and capacitor to as low a resistance as possible ie, as short 

 

as possible. Fig. 3 shows two typical constructions and their 

 

approximate unloaded Qs. 

 

If we use the examples shown in Fig. 3 and set a figure of 1dB 

 

as the insertion loss, then from the required ratio r=9 from Flg. 2 

 

the loaded Q's of these examples are approx 13 and 22. These 

 

will have associated 3dB bandwidths of 11 and 7MHz if 

 

fo=145MHz, which is not very good if we have a filter required to 

 

protect a 2 metre receiver from adjacent signals. 

 

The response of our filter along with the insertion loss are the 

 

two most important criteria for our design. We have discussed 

 

the insertion loss, so now, how can we consider the response. 

 

For this purpose we use what is known as a universal selectivity 

 

curve which is in fact Fig. 1. This curve enables the attenuation 

 

for a given offset from the centre frequency to be easily 

 

evaluated graphically. The graph is plotted as relative 

 

attenuation AL in dB against a, where a is a derived factor from 

 

3. — a = QL f—fo 

 

fo 

 

and 4. — AL = —10 log 1 + 4a2 

 

Figure 4: Coupled circuits result in better attenuation while 

 

maintaining a reasonable working bandwidth. 

 

To use the curve let us assume we have our element at 145MHz 

 

and QL= 20. If we require to know the attenuation at TV Band III 

 

say 220 MHz then for F = 220 MHz, Fo = 145MHz and QL = 20 

 

from 3. a = 10.34, referring to Fig. 1 this will yield a relative 

 

attenuation of 27dB which when added to the insertion loss will 

 

give the total attenuation from input to output. 

 

The curve can naturally be used in reverse, that is given a 

 

required attenuation at a given offset, we can evaluate the 

 

required loaded Q. For this derived QL we can then refer to Fig. 2 

 

and cross referencing from our required insertion loss, r and 

 

hence Qu can be determined. 

 

Figure 3: Typical construction of 

 

filters together with their typical 

 

unloaded Qs. 

 

(a) C1-4=120 

 

API lbh 
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(b) (1. 200 

 

If the required attenuation cannot be achieved using one filter 

 

element then more can be used, say one before an amplifier and 

 

one after. This will produce the required attenuation but will 

 

also reduce the 3dB bandwidth which may be an undesired 

 

result. 

 

The normal method of achieving better attenuation whilst 

 

maintaining a reasonable working bandwidth is to use two or 

 

more elements coupled together to form our filter. The most 

 

useful and easily realised construction is to use two parallel 

 

tuned circuits coupled together, a typical circuit of which is 

 

shown in F7g. 4. The two elements can be constructed as shown 

 

in Fig. 3 and should be identical. The value of C will determine 

 

the level of coupling. The larger the value the more the 

 

coupling, a typical value will be 0 — 5p. Assuming a constant 

 

load across each element, then varying the coupling will 

 

produce differing responses as shown in Fig. 5. 

 

For best overall performance the critical coupling is the one 

 

f0 

 

1 IS UNDER COUPLED 

 

2 IS CRITICALLY COUPLED 

 

3 IS OVER COUPLED 

 

Figure 5: The result of varying the coupling between two filters. 00 
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RF FILTER DESIGN  

 

which is normally used as it represents the lowest insertion loss 

 

for a response with an identifiable peak at the centre frequency. 

 

The presence of this peak allows simple alignment by tuning for 

 

minimum loss without the need for complex methods or test 

 

equipment. 

 

The example shown in Fig. 4 uses inductive tapping to match 

 

the input and output. This is the most commonly used method 

 

and allows simple calculations for matching purposes. If we 

 

consider the output side of the filter with a 50R load then we can 

 

evaluate the load which actually appears across the tuned 

 

circuit itself. This load resistance is equal to the square of the 

 

turns ratio of the tap position to the total number of turns used 

 

because the impedance increases with the inductance, and the 

 

inductance, in turn, increases as the square of the turns. For 

 

example if the coil has 4 turns and the tap is at 0.5 turns then the 

 

turns ratio is 8:1 and the impedance ratio is therefore 64:1. This 

 

means that for a 5OR load the resistance across the element will 

 

be 3200R. From this we can see that to adjust the response of 

 

our filter element ie, the loaded Q, we can adjust the tapping 

 

position of our source and load to reflect a different load 

 

impedance across the element. 

 

Having altered our loaded Q we must then readjust the 

 

coupling to obtain our critically coupled response. Tap up the 

 

coil and increase the coupling to reduce the loss at the expense 

 

of selectivity. Tap down the coil and reduce the coupling to 

 

achieve better selectivity at the cost of increased loss. It is 

 

important that the load resistances across our elements are 

 

equal and we must adjust the tapping positions relative to one 

 

another if the input and output impedances are unequal. For 

 

example, if the output is a 50R load and the tap is at 0.5 turns 

 

then if the drive source has an impedance of 200R it must be 

 

tapped at 4:1 impedance ratio which is 2:1 turns ie, 2x0.5, 1 turn. 

 

It is important to note that the filter has now become a matching 

 

device as well as a source of selectivity. 

 

The coupled pair filter is a common component of many RF 

 

designs and our considerations have shown that to achieve the 

 

best performance the unloaded 0 of the tuned element must be 

 

as high as possible. The most effective method of achieving this 

 

aim is to use the so called Helical Resonator as the parallel 

 

tuned element. This is in fact a slow wave transmission line in a 

 

cavity and we can now consider a simplified method of 

 

designing coupled pair filters constructed using these 

 

resonators. 

 

d 

 

For the purpose of outlining the design process we will use an 

 

example of a filter for a 2 metre transverter with a 1dB insertion 

 

loss to make it suitable for TX or RX. If we now consider our 

 

critically coupled pair the theory shows that the loaded Q of 

 

each resonator is V2 times the loaded Q of the filter itself. 

 

Therefore if we determine the loaded Q of the filter required we 

 

can proceed. For operation on 2 metres we require an operating 

 

bandwidth of 2MHz for say a 1dB degradation at the band 

 

edges. To make our filter as narrow as possible we will therefore 

 

have a 1dB bandwidth of 2MHz with fo = 145MHz. 

 

To calculate the 3dB bandwidth merely multiply the 1dB 

 

bandwidth by 4/3 for a critically coupled pair. This gives a 3dB 

 

bandwidth of 2.66MHz and a corresponding loaded Q,OLF of 

 

our filter of 145 ÷ 2.66 = 54.39. The loaded Q of each resonator 

 

laR =‘,/2 x QLF= 76.90. 

 

We can now check what attenuation we will get at say the 

 

image frequency. Using an IF of 29MHz this frequency is 145 - 

 

(29x 2) = 87MHz. Referring to Fig. 1 we can first calculate a = 

 

76.9 x ((87-145)1145) = 30.76. This is off our scale so we can at 

 

least see that the attenuation will be in excess of 

 

30dB/resonator or 60dB for the filter, a very acceptable 

 

performance. 

 

Pursuing our design we now consider the insertion loss of 

 

ldB which is 0.5dB/resonator. Referring to Fig. 2 a loss of 0.5dB 

 

gives a Q ratio r = 18. The unloaded Q, QUR of each resonator is 

 

QLR x 18 = 1384. We can now design the resonator itself. The 

 

basic design will be a circular cavity of the type shown in Fig. 6, 

 

although it can be square and this will be discussed later. 

 

Figures 6 and 7 show the design parameters where do is the wire 

 

diameter and dimensions d,b and 7, which is the winding pitch, 

 

are measured from the mean of the wire diameter as shown in 

 

Fig. 7. From the theory we can achieve a good performance if 

 

we accept a set of basic rules. 

 

1. 1.0< b/d < 4.0 (1.5 is optimum for minimum volume) 

 

2. 0.45 < d/D < 0.6 (0.55 is a good figure) 

 

3. iF b/d from i = 1.5 then 0.4 < do/T < 0.6 say 0.5 for a 

 

diameter spaced winding 

 

4. T < d/2 

 

5. E ,>, D/4 in order to reduce the end effects. 

 

The procedure for design is:-
1. Find D in inches from OUR = 50DVfo where fo is 

 

centre frequency. 

 

(In our example OUR = 1384 = 50D/145 = 

 

2. Find the number of turns from N = 1920/(fox D) 

 

(In our example N = 

 

3. Find the winding pitch T from r = 1.2D/N 

 

(In our example T = 0.48") 

 

4. Find d the winding diameter from d/D = 0.55 

 

(In our example d = 1.26") 

 

5. For b/d = 1.5 for min volume find b from b = D/1.2 

 

(In our example b = 1.91") 

 

Figure 6: The basic design of a circular cavity filter. 

 

Figure 7: Winding measurements are taken from the mean of the 

 

wire diameter. 
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We now have all the basic parameters of our resonator design 

 

ie, Diameter = 2.3", number of turns = 5.75, wire diameter =7-12= 

 

0.24". 

 

This is quite a large resonator and gives a good indication of 

 

the size required to achieve as narrow a filter as possible. NB, 

 

the performance of a helical resonator is proportional to its 

 

physical size, double the size, double the Q. In a real filter 

 

design we would not design for minimum bandwidth as 

 

allowance must be made for tuning adjustment and possible 

 

temperature drift. To allow for these factors firstly always 

 

design for slightly more than the highest frequency required as 

 

tuning will reduce the frequency to that required. Secondly 

 

always allow at least a 50% increase in 3dB bandwidth to allow 

 

for temp. variations as a general rule. To simplify the design 

 

process even further we can use the general solution which 

 

represents a good compromise as shown in Fig. 8. We compute 

 

D as before and use Fig. 8 to determine the dimensions, then 

 

compute N and T as before to give also do = 712 to complete the 

 

resonator design. 

 

1.33D 

 

0.830 

 

0.55D-0. 

 

D/4
 

 

Figure 8: An illustration of a simplified design procedure. 

 

To make our 2 metre filter more practical let us design for fa = 

 

150 MHz and a 1dB bandwidth of 3MHz this will give an 

 

unloaded Q, QUR = 954 with 

 

D = 1.59" 

 

N = 8.05 turns 

 

= 0.24" 

 

do = 0.12" 

 

d = 0.88" 

 

The next step in our design process is to determine the 

 

coupling. The coupling is formed by a slot in the wall separating 

 

the two resonators as shown in Fig. 9 with the depth of the slot 

 

determining the level of coupling. The deeper the slot the 

 

greater the coupling. To evaluate h for our filter, considering 

 

critical coupling, KOLF = 1 where K = coupling and QLF is the 

 

loaded 0 of the filter. Or KOLR =y2 when QLR is the loaded Q of 

 

the resonator. In our example QLR = 954 and K=N/2/954 = 0.0015. 

 

Assuming the dimensions shown in Fig. 9 then using the 

 

formula 

 

K = 0.071(h/d)1•91 

 

h

 

 

b 

 

Figure 9: Coupling of filters is achieved by cutting a slot in the wall 

 

separating two resonators. 

 

To determine the actual depth of the slot we must add 0/4 to 

 

h to calculate the total depth. The depth in our example is 1.3" 

 

and the width is assumed to be equal or greater than d to allow 

 

the whole width of the coil to be projected across the gap. 

 

To complete our design we must now evaluate the tap 

 

position and we will assume 50R input and output resistance for 

 

this filter design. To calculate the tap position we must first 

 

evaluate the characteristic impedance of our slow wave 

 

transmission Zo from transmission line theory 

 

9 

 

Zo -  8,000  for circular cavities 

 

fo D 

 

(in our example Zo =  98,000  = 410.92 

 

150 X 1.59 

 

Secondly we must compute the doubly loaded Q Qd for our 

 

resonators. This is the working Q of the resonator loaded by the 

 

input or output resistance as well as the load imposed from the 

 

resonator coupled to another. For 2 resonators Qd = N/2/2 xar 

 

(in our example QLF = 37.5 so Qd = 0.707 x 37.5 = 

 

We can now compute a factor ZL = 71(1 — 1 

 

40c1 OJR) 

 

(in our example Zi = 0.0288) 

 

This enables us to find the electrical angular position of the 

 

tap from 

 

Sin 0 = 
ZL. Rtap  

 

2 Zo 

 

Where Rap = the impedance required ie, 502 in this case 

 

(in our example Sin 0= 0.0418 and therefore 0 = 2°24'= 2A°) 

 

Our tap is placed at N0/90 turns from the earth end of our coil. 

 

(In our example = 0.214 turns %turn). 

 

We now have a complete paper design of our coupled filter 

 

and part 2 of this article will discuss the techniques used to turn 

 

paper designs into reality. 

 

Reference 

 

Anatol I. Zverev, handbook of filter synthesis pub. John Wiley & 

 

Sons inc. 

 

We can evaluate h = 0.9 "using d = 0.88" 
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READERS 

 

LETTERS 

 

Dear Sirs, 

 

THE TELECOMMUNICATION 

 

APPARATUS (ADVERTISEMENTS) 

 

ORDER 1982 (STATUTORY 

 

INSTRUMENT 1982 NO 490) (THE 

 

"ADVERTISEMENTS ORDER") 

 

THE TELECOMMUNICATION 

 

APPARATUS (MARKING AND 

 

LABELLING) ORDER 1982 

 

(STATUTORY INSTRUMENT 1982 NO 

 

491) (THE "MARKING ORDER") 

 

A copy of the February 1983 edition of 

 

'Radio and Electronics World' has 

 

recently come into our possession and I 

 

am writing to draw your attention to the 

 

fact that a wide range of telecommuni-
cation apparatus, which is capable of 

 

direct or indirect connection to British 

 

Telecom's (BT's) networks, now has to 

 

comply with the requirements of the 

 

above Orders. 

 

The list of apparatus covered by the 

 

Orders includes modems and any 

 

unapproved apparatus capable of direct 

 

connection to a telecommunication 

 

system run by BT. Acoustically coupled 

 

devices fall within the definition of 

 

"directly connected" in the British 

 

Telecommunications Act 1981 and, like 

 

other apparatus such as modems they 

 

may not be connected to BT's network 

 

unless the apparatus concerned has 

 

been approved for this purpose. While 

 

arrangements have been worked out for 

 

the type-approval of apparatus pro-
duced in volume, one-off items such as 

 

DIY apparatus are subject to individual 

 

approval, the testing fees for which 

 

would probably amount to at least 

 

£1,000. This sort of expense would 

 

normally outweigh any advantages of 

 

home construction. I should be grateful, 

 

therefore, if you would carefully 

 

consider whether there is anything to be 

 

gained from publishing further articles 

 

which encourage your readers to 

 

construct apparatus for connection to 

 

BT's network and should you decide to 

 

continue doing so, I think it would help 

 

your readers to point out that British 

 

Telecom may require unapproved 

 

apparatus to be disconnected from its 

 

network and if a user declined to do so, 

 

could disconnect his service at the 

 

public exchange. 

 

I would also ask you to bear in mind 

 

that the publication of an advertisement 

 

which infringes the Advertisements 

 

Order is an offence for which penalties 

 

are laid down in the above Act. Under the 

 

Order, advertisements for the supply, in 

 

the course of any trade or business, of 

 

Facts and opinions; Yours and Ours 

 

certain descriptions of telecommuni-
cations apparatus that are capable of 

 

being connected (either directly or 

 

indirectly) to any telecommunication 

 

system run by British Telecommuni-
cations, must contain an appropriate 

 

symbol and a statement as to whether or 

 

not the particular apparatus to which the 

 

advertisements relate is approved 

 

apparatus. The advertisement for 

 

portable acoustic couplers on page 57 of 

 

your publication does not contain this 

 

symbol or statement, and infringes the 

 

Advertisements Order unless the 

 

acoustic coupler is approved for 

 

connection to BT's network. It is 

 

important that consumers should have 

 

this information because, as I have 

 

already pointed out it is unlawful for any 

 

person to connect unapproved appar-
atus, either directly or indirectly, to any 

 

telecommunication system run by BT. I 

 

hope that you will bear these points in 

 

mind in order to ensure that your readers 

 

do not find themselves in difficulties 

 

because they are in breach of the Act. 

 

Unsuitable subscriber's apparatus can 

 

have a serious adverse effect on the 

 

quality of service offered by the public 

 

telephone network, and may even 

 

endanger BT's staff if it is possible for 

 

mains or other high voltages to be 

 

connected to telephone lines (eg under 

 

fault conditions). This safety risk is 

 

particularly great in the case of home 

 

built mains powered apparatus with an 

 

electrical connection to the network (not 

 

a likely problem in the case of an 

 

acoustically coupled device). But 

 

excessive signal levels may cause 

 

crosstalk in the network impairing other 

 

subscriber's service, while if a feedback 

 

path with sufficient gain were un-

intentionally established sustained 

 

oscillation could occur causing inter-
ference to other subscribers. Excessive 

 

or out of band carrier signals may 

 

interfere with network signalling. 

 

These are just examples of the kind of 

 

problems that can occur if there were no 

 

control over subscriber's apparatus. 

 

There are other more subtle effect on 

 

service quality, eg if apparatus can 

 

worsen network congestion. Although 

 

the effect of a single item may be 

 

insignificant (except where safety is 

 

concerned), the effects are cumulative 

 

and could become serious if there is not 

 

appropriate technical control over 

 

subscriber's apparatus. This is why the 

 

Government has made careful arrange-
ments for the independent approval of 

 

apparatus for connection to BT's 

 

networks. 

 

The Marking and Advertisement 

 

Orders are designed to help users so that 

 

they do not unwittingly contribute to a 

 

deterioration in their service nor risk 

 

action by BT to remove unapproved 

 

apparatus. I have explained the back-

ground in the hope that 'Radio and 

 

Electronics World' will cooperate with 

 

the Department of Industry in ensuring 

 

that the advantages of competition in 

 

telecommunications are not offset by an 

 

avoidable deterioration in everybody's 

 

service. 

 

Copies of the Orders I have mentioned 

 

can be obtained from HMSO, price £1.25 

 

each. 

 

J.P. Compton 

 

London. 

 

Dear Sir, 

 

Some two weeks ago I sent you a letter 

 

asking for information regarding the 

 

power supply components ie, transistor, 

 

resistors, capacitor etc, for the Air Band 

 

receiver in your September issue of 

 

R&EW magazine which I have been 

 

buying since the first issue. I have also 

 

noticed in your letter column that I am 

 

not the only person to complain of 

 

missing 'component values in your well 

 

designed projects I have sent two letters 

 

on this matter the second had a stamped 

 

addressed reply and I still have had no 

 

reply. Hoping to hear in the near future. 

 

Mr. E. Richardson. 

 

Waiting Game 

 

Thank you for your letter Mr. Richard-
son. If you've read any of our recent 

 

letters' pages you'll know why your first 

 

letter to us went unanswered - it had no 

 

SAE. Despite repeated statements to the 

 

effect that we cannot answer queries 

 

that are not accompanied by an SAE 

 

some 50% of requests for assistance 

 

arrive sans payment for the return 

 

journey. As to the delay in replying to 

 

your second letter, our first priority is to 

 

get the magazine to our printers on time 

 

and answering enquiries must come 

 

lower down on our list of priorities. We 

 

try to answer all letters as soon as 

 

possible but you must bear with us if we 

 

don't respond 'by return'. 

 

As to your other point about missing 

 

component values in our 'well designed 

 

projects' we've slapped the wrists of 

 

those responsible and, injuries permit-
ting, they've promised to do better in 

 

future. 
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XTAL'S 

 

MANUFACTURER IN AND 

 

EXPORT OF PIEZO-ELECTRIC 

 

CRYSTALS 

 

We have a two 

 

working day service II 

 

small orders accepted. 

 

CD 1. c 

 

BOERENKRIJGLAAN 40 3180 WESTERLO 

 

TEL. (0)14-54.78.63 TLX. 72470 XTAL 

 

BELGIUM  

 

Norhom 

 

Communica
.
 tt 

 

• 

 

6MTR - 2MTR - 70CM 

 

CONVERSIONS//TRANSVERTERS 

 

FOR CB RADIOS 

 

2 MTR TRANSVERTER KIT 

 

RX UNIT KIT ONLY 

 

HARDWARE FOR ABOVE 

 

(i.e: case, switches, etc) 

 

COMPLETE ASSEMBLED UNIT 

 

TX UNIT ONLY FOR RX UNIT 

 

. . . . 

 

£ 68.95 

 

£ 38.95 

 

£ 9.95 

 

£ 98.95 

 

£ 30.00 

 

6 MTR CONVERSION KIT £ 59.80 

 

ASSEMBLED UNIT inc. RADIO £129.95 

 

70 CM RX UNIT KIT £ 44.95 

 

70 CM TX UNIT KIT £ 48.95 

 

Available soon repeater shift for all kits. 

 

Above equipment works on all modes ie: AM,FM,SSB, & CW. 

 

HOT LINE PROBLEM SERVICE (Technical) 

 

Northampton (0604) 38202 

 

TUESDAY & THURSDAY 14.00 hrs. to 17.00 hrs. 

 

ASK FOR: EVAN G8 KHC or COLLIN G3 VMU 

 

Trade enquiries by headed letter only please 

 

Attn. G. Austin G6 IV YH. 

 

All TX Kits above are sold subject to purchaser holding 

 

current Amateur Radio TX Licence. 

 

Northampton Communications Limited 

 

76 Earl Street, Northampton. 

 

Telephone: (0604) 33936 

 

REGULATORS 

 

78P05 5 V 10 A TO3 . . . 3.50 

 

LM 317T Plastic T0220 Variable E 1.00 

 

LM 317 Metal   E 2.50 

 

7805/12/15/24   409 

 

7905/12/15/24   50p - 

 

POWER TRANSISTORS 

 

2N3055C   45p 

 

2N3055 Tested/ex eqpt.   259 

 

MJE 2955 equiv. .   5Cp 

 

TIP35C   £ 1.20 

 

TIP142/147   £ 1.00 

 

T03 socket   25p 

 

DISPLAYS 

 

Futaba 4 digit clock fluorescent display 

 

FLT-02-81   £1.50 

 

Futaba 8 digit calculator fluorescent 

 

display 9-CT-01-3L   E 1.50 

 

LCD Clock display 0.7" digits . . £3.00 

 

Large LCD 4 digit display 1" digits 3.00 

 

7 seg. 0.3" comm. cathode display 50p 

 

MISC. 

 

Tok Key Switch 

 

2 pole 3 keys, ideal for alarms 3.00 

 

Heat Shrink pack   1.50 

 

PTFE Sleeving pack/asstd. 

 

colours   £ 1.00 

 

Thermal cut-out 50
°

C or 85
°
C 50p 

 

Fan cooled Heat Sink for 10 T03 

 

Transistors/ex eqpt. £ 12.00 IC 1.501 

 

Stereo Cassette Deck 

 

top loading . . . 5.00 IC 1.001 

 

Stereo Cass. Head R/P   E 2.50 

 

Mono Head   £ 1.00 

 

Erase Head   50p 

 

10m7 Ceramic Filter . 50p 100/E 20.00, 

 

Vero Pins fit 0.1" Vero . . .   100/50p 

 

Double sided PCB Pins   100/50p 

 

T0220 Bush+Washer . . . . 100/£ 2.00 

 

UHF Modulator Tuned CH36 . £2.00 

 

TRW RF Power Transistor 

 

'Helicopter' type   

 

Min. Toggle Sw. 1 pc/o   

 

2pc/o   

 

Standard Toggle 2 pole   

 

Screw Terms. 6 A 250 V 

 

0.1 L. Switch 5 pole   

 

4 pole Earth Leakage Trip 

 

40 mA Trip   

 

12 V DC Brushless Fan 

 

" sq. x 2" deep, quiet   

 

IEC Moulded Mains Lead 6 A 

 

Chassis Plug   

 

2 pole Relay Changeover   

 

3 pole Relay Changeover   

 

(Both 240 V AC Coils) 

 

Mercury Tilt Switch, small . 

 

509 

 

409 

 

509 

 

509 

 

659 

 

7.00 

 

9.00 

 

659 

 

30p 

 

1.00 

 

E 1.00 

 

50p 

 

I DC Connector 2 x 20 way socket £ 2.20 

 

Ribbon Cable 10 way 7/.2 mm 50p/m 

 

Tokin Mains RF I Filter 250 V 15 AC 3.00 

 

(65p) 

 

125V 15A mains filter   £1.00 

 

M3 Hex Spacers 32 mm long . . E 1.50 

 

/100 

 

DIODES 

 

1N4151 stm. 4148   100/E 1.25 

 

1N4148   100/E 1.50 

 

153740 Ge   1 OWE 1.00 

 

14041 A 300V  100/E 3.00 

 

TRANSFORMERS 

 

60V 5A . ...... 7.00 IC 1.50) 

 

25-0.25 V 150 V Toroid £5.50 (E 1.00) 

 

11.5-0-11.5200 VA 

 

Charger/50c/s Invertor 

 

Transformer   E 5.00 IE 1.00) 

 

6 V + 6 V 3 VA  £1.25 

 

12-0-12V 100 mA   £ 1.00 

 

4 mm SOCKETS 

 

black, blue, yellow, white . . 100/£ 4.00 

 

Mixed Resistors + Zeners + 

 

Diodes   250 for E 1.00 

 

Klippon Terminal Block 

 

EKS 12/4 12 way 20 amp . . 359 

 

Potentiometers short spindle 

 

2k510k 2m5 LIN . . . . 5 for £ 1.00 

 

50n Disc 10V 100/E 1.00 1000/C5.00 

 

CONNECTORS 

 

'D' Connectors 9 way   E 1.00 

 

(Ex eqpt. 15 way   £1.25 

 

Price per pair)25 way   £2.00 

 

37 way   E 2.00 

 

50 way   £2.50 

 

Covers  

 

each 30p 

 

enol 36 way plug + skt . 2.00 Arnp 
 

 

1C.4.1,? double 

 

edlsEidx. 
Eqpt. 

 

0 
 

 

32 way. ideal 2X81   E 1.50 

 

SCRs 

 

2N6399A 600 V 10 A   £1.00 

 

BTX 95 800 V 15 A   £1.20 

 

pen A108°°

V Stud   £2.00 

 

0   

 

MCR 106 400 V 4 A equiv.   
£25400

0p 

 

TRIACS 

 

T0220 4 A 400 V   609 

 

T2800 8 A 400 V   80p 

 

25 A 800 V ex eqpt. tested E 1.25 

 

RECTIFIERS 

 

120 V 35 A Stud   409 

 

3 A 100 V   12 for £ 1.00 

 

3A 1000V   6 for £ 1.00 

 

1 A 800 V Bridge   30p 

 

2.5 A 100 V Bridge   30p 

 

6 A 100 V Bridge   

 

1
5°P

.25 

 

10 A 100 V Bridge   

 

15 A 200 V Bridge 1.25 

 

25 A 200 V Bridge   

 

££ 2
2

..5
(

 

 

cA 

 

2
N

5
1

.4400

Ds

V Bridge   

 

AA 90 p 10for   £8.00 

 

'C' 2 A/H   1.80 

 

'CY 4 A/1-1   2.50 

 

'RR' (Sub 'C') pack of 5   £ 5.00 

 

All vented - suitable for fast charging 

 

Button Cell Block 

 

12 V oemA/H   £3.00 

 

a

Ca
l

n
e

 be cut down to make PP3 recharge-
able 

 

POLYESTER/POLYCARB CAPS 

 

10 n AX   100/E 2.50 

 

15 n RAD 10 mm   100/E 2.00 

 

22 n RAD 10 mm   100/£ 2.50 

 

47 n RAD 10 mm 

 

1;15 P/CARB 15 mm RAG 100/E 

 

2,u2 400 V P/CARB AX . . 100/£ 1 

 

2µ2 160 V RAD 23 mm . . 100/£ 1 

 

BEAD THERMISTORS   

 

Glass Bead NTC Res. @ 20
°
C 

 

250R 1k2, 4k5, 50k, 220k, 1m4 

 

OP. AMPS 

 

CA 741 T05 Metal 

 

LM 318 30 V/sIS   

 

PHOTO DEVICES 

 

2N5777 )Photo Darlington) .   

 

TI L81 IT018 Photo Transistor) 

 

TI L38 Infra Red LED   

 

0P12252 Opto Isolator   

 

Photo Diode   

 

ME L12 (Photo Darlington base o/c) 

 

RPY 58 LDR   • • 

 

ORP 12 LDR   

 

MULTI-TURN PRESETS 

 

10R, 20R, 100A, 200R, 500R 

 

2k, 5k, 22k, 50k, 100k, 200k .. 409 

 

0.30 25W H/Sink Resistor .. 35p 

 

BU 500A   £1.50 

 

BU 508A   £2.00 

 

TBA 331 Equiv. CA3046 . . 509 

 

SN 72558 Equiv. 1458 - 

 

Dual 741 8 pin   359 

 

60-40 18g Solder 250g   C 3.50 

 

IC Skts 8 pin   12 for E 1.00 

 

14 + 16 pin .   10 for E 1.00 

 

18 + 20 pin . .   7 for E 1.00 

 

22 + 24 + 28 pin . . . . 259 

 

40 pin   30p 

 

Trimmer3 _,, 8 
Capacitors,
2p

 
F

  small 

 

green 

 

 

yellow 2,16 pF 

 

Solid State Switch ex eqpt 

 

10A 250V AC 

 

control 8-028V DC   £2.00 

 

VARIAC 0 -.270 V 12 A uncased 20 

 

5.00 

 

5.00 

 

0.00 

 

609 

 

20p 

 

50p 

 

50p 

 

609 

 

509 

 

50p 

 

259 

 

50p 

 

50p 

 

809 

 

6 for 509 

 

MIN. ORDER £2.50 OFFICIAL ORDERS WELCOME 

 

UNIVERSITIES • COLLEGES • SCHOOLS • GOVT. DEPARTMENTS 

 

P & P AS SHOWN IN BRACKETS (HEAVY ITEMS) 

 

50p OTHERWISE (LIGHT ITEMS) 

 

Auk 

 

ADD 15% VAT TO TOTAL 

 

KEYTRON ICS 

 

332 LEY STREET. ILFORD. ESSEX 

 

Shop open Mon. - Sat. 10am - 2pm 

 

TELEPHONE 553 1863 
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Gary Evans returns to the subject of literature 

 

this month and has some dates for your diary. 

 

The plethora of low cost computers that 

 

have, or are about to, hit the market have 

 

spawned slickly produced publications 

 

that aim to explain the intricacies of the 

 

machines in greater detail than the 

 

generally poor quality user manuals 

 

provided by the manufacturers. The 

 

standard of these supplementary 

 

instruction manuals is usually high, 

 

particularly if they're from a reputable 

 

publishing house. 

 

A fair number of this sort of book have 

 

crossed my desk recently and having 

 

read, or at least scanned, most of them, 

 

one thing in particular caught my 

 

attention. This is the fact that the various 

 

titles are not as machine specific as one 

 

might expect from the titles. "Getting to 

 

know your X" or "The X revealed" are 

 

titles that suggest a large degree 

 

machine specific material. Not so. At 

 

least two titles from the same publisher 

 

contain whole chapters that could be 

 

swapped between the two books with 

 

only minimal changes to the text. 

 

Now of couse it can be said that as 

 

many of the computers share many 

 

features — they all use a TV as the VDU, 

 

use cassette tapes as the mass storage 

 

medium and use similar dialects of 

 

BASIC — this duplication of explan-
ations might be expected. It strikes me 

 

however, that it might be better to 

 

produce a general title for those who are 

 

unfamiliar with setting up TV sets for use 

 

with a computer, using cassette 

 

recorders etc, and to reserve the 

 

'dedicated' titles for a meatier explan-
ation of the hardware and software 

 

peculiarities of the various machines. 

 

This would mean that for the £6.00 asked 

 

for these sort of titles, the reader would 

 

at least get more facts/pound. 

 

Diary Dates 

 

Civilisation as we know it does not exist 

 

North of Watford. This sort of attitude 

 

was amongst those of us living in 

 

London and the South East in the past 

 

but I'm glad to say the Watford 

 

intellectual barrier is starting to crumble. 

 

A couple of years ago, no self respecting 

 

Londoner would have considered 

 

treking up to Birmingham to attend 

 

exhibitions. The advent of the NEC has 

 

certainly changed that attitude and 

 

events staged at the centre attract 

 

significant numbers of people from the 

 

home counties. 

 

Of the premier computing events of 

 

1983, the annual Earl's Court Computer 

 

Fair is, naturally enough, sticking to its 

 

London base while a new venture 

 

'Brainwave' is opting for the NEC 

 

Brainwave is still a fair way off (4th to 6th 

 

November) but I'll mention it now for 

 

those of you whose diary's look rather 

 

blank after the month of April. 

 

The main theme of Brainwave will be 

 

computing in all its forms, with particular 

 

emphasis on the lower cost end of the 

 

market. The organisers hope, however, 

 

that the show will not be solely a 

 

computing fair. It's expected that video 

 

equipment, Hi-Fi, electro music, and 

 

other areas of the consumer electronics 

 

COMPUTER 

 

RESEARCH 

 

AND 

 

DEYELOPMENT 

 

AREA. 

 

=.a 

 

sfiisr HY cac,,<, eqm_e) reeg Wok' LDS 

 

_511,944k-57- HoiNE ot-fPc, TER, THEN o 

 

/1, .Z./Qo ?s :5 1-;4'/n 6. " 

 

industry will also be represented. 

 

There's even talk of a Father Christmas 

 

(in November!) and a grand firework 

 

display (more appropriate for the time of 

 

year). 

 

The concept of the show organisers 

 

hope to promote is that of a 'day out for 

 

the family'. 

 

It is hoped that the show will attract 

 

large numbers of exhibitors and visitors 

 

alike and, although competition in the 

 

exhibition stakes is quite fierce, 

 

Brainwave looks as if it will be well worth 

 

a visit. 

 

Take The High Road 

 

Continuing both the 'dates for your 

 

diary' and 'North of Watford' themes, 

 

there is news of a series of computer 

 

shows to be staged around Britain 

 

during the year. Organised by the people 

 

that brought you the London Home 

 

Computer Show in January, the, what 

 

might be termed computer road show, 

 

gets under way in Manchester at the end 

 

of April. 

 

The show, like Brainwave, concen-
trates on the low cost end of the market 

 

(from £50 to £400 or to put it another way 

 

from ZX81 to BBC). Competitions, 

 

advice centres and demonstration areas 

 

plus other assorted attractions make the 

 

shows sound as if they might be fun, 

 

particularly as with the multitude of 

 

venues, they're bound to be virtually on 

 

your doorstep at some time during the 

 

year. 

 

The Manchester show is being staged 

 

at the Midland Hotel from Friday April 

 

22nd to Sunday April 24th from 10am to 

 

6pm on the first two days and until 4pm 

 

on the Sunday. 

 

The stalls will also be set up in the 

 

following conurbations thoughout the 

 

year: Glasgow in May, Birmingham in 

 

June, Nottingham in September, New-
castle in October and Bristol in 

 

December (I'll put up with Santa at this 

 

one). 

 

Sinclair Speculation 

 

Clive and Co., chose last year's Earl's 

 

Court show to launch the Spectrum and 

 

at that time demonstrated the micro 

 

drive disc storage system to go with the 

 

machine. It was, he said, still at the 

 

prototype stage but was scheduled for 

 

launch in a few months time. Almost a 

 

year on and we're still waiting. 

 

Will he choose this year's show to 

 

launch the disc system or won't he? Will 

 

he have launched it between the time 

 

that I'm writing this and the time that you 

 

read R&EW? Is the answer 42? 

 

I've started an office sweepstake on 

 

the launch date and another on the date 

 

when the first customer gets his hands 

 

on said object. 
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It&EW Data Brief 

 

A sound operated switch based 

 

on a programmable op-amp. 

 

The LM346N is a programmable, quad 

 

operational amplifier which, apart from 

 

possessing two extra programming pins, is 

 

pin compatible with the LM124 and LM148 

 

(see Fig. 1). 

 

The four op-amps contained in the 

 

package are independent as far as inputs and 

 

outputs, but three share a common 

 

programming pin; the fourth having its own 

 

pin. Programming is via two external 

 

resistors which control the gain bandwidth 

 

product, slew rate and input noise, bias and 

 

offset currents. This allows the op-amp's 

 

performance to be tailored by trading one 

 

characteristic for another. 

 

The LM346 has a maximum supply voltage 

 

of ±18V, with differential input voltage limits 

 

of ±30V (reduced to supply rails when using 

 

±15V or lower). 

 

The IC has internal compensation to 

 

provide an open loop gain of 120dB (output 

 

noise = 28nV/ Hz). The slew rate is typically 

 

0.4V/us (see Figs. 2 and 3). 
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Figure 2: Transient response, showing 

 

input and output waveforms. 
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Figure 1: Pin configuration of the LM346N. The layout is identical 

 

for the LM124 and LM148. 
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REWVOX 

 

One useful application for the LM346 is as a 

 

voice operated switch. The circuit operation 

 

is quite straightforward. Signals from a 

 

microphone are AC coupled, through Cl, 

 

and amplified by op-amp 'A'. R3 and R4 take 

 

the non-inverting input slightly positive when 

 

there is no input (see Fig. 4). If this level 

 

should be too high, triggering will be difficult 
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due to the low level output from micro-
phones. In this case R3 should be reduced. 

 

Op-amp B is a unity gain buffer, with half-
wave rectification provided by Dl so that C2 

 

is charged as a result of positive-going peaks 

 

from the microphone. R6 discharges the 

 

capacitor, where the C2R6 time constant 

 

determines the 'turn off' delay. 

 

Absolute Maximum Ratings (Note 1/ 

 

LM146 LM246 LM346 

 

Supply Voltage +22V ±-18V ±-18V 

 

Differential Input Voltage (Note 1) ±-30V ±30V ±-30V 

 

CM Input Voltage (Note 1). +15V -±15V ±15V 

 

Power Dissipation (Note 2) 900 mW 500 mW 500 mW 

 

Output Short-Circuit Duration (Note 31 Indefinite Indefinite Indefinite 

 

Operating Temperature Range -55'C to +125
°

C -25'c to -,85°C o'c to +70
°
C 

 

Maximum Junction Temperature 150
°
C I10

°
C 100

°
C 

 

Storage Temperature Range -65'C to +150
°

C -66
1
C to +150

°
C -65

°
C to +150`C 

 

Lead Temperature (Soldering, 10 seconds) 300
°
C 300

°
C 300

°
C 

 

Thermal Resistance (OJAI, (Note 2) 

 

Cavity DIP (D1 (J1 Pd 900 mW 900 mW 900 mW 

 

OjA 90
°
C/W 90

°
 C/W 90C /W 

 

Molded DIP INI Pd 500 mW 

 

OjA 140
°
C,'W 

 

DC Electrical Characteristics (VS.-' +15V, SET-'! 1O 5A, Note 41 
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Figure 5: Control pulse obtained from 

 

REWVOX can be used to operate external 

 

devices. 

 

The third op-amp has its inverting input set 

 

by RV1, the output going from negative 

 

supply to the positive rail when the level at the 

 

non-inverting input is higher than that at the 

 

inverting input. The output control voltage is 

 

taken from this point, and can be used to 

 

control tape recorders etc, as required (see 

 

Fig. 5). 

 

A portion of this control voltage is used to 

 

control the characteristics of the unity gain 

 

audio output buffer, according to the 

 

following parameters: 

 

Control Parameters 

 

Total supply current = 1.4mA (IsET/10uA) 

 

Gain bandwidth product = 1MHz (IsET 

 

.10uA) 

 

Slew rate = 0.4V/us (IsET/10uA) 

 

Input bias current 50nA (IsET/10uA) 

 

IsET = current into pin 8,9 (RsET is R8,5) 

 

= (V° — V- — 0.6V)/RsET 

 

Table 1. Programming parameters. 

 

20 

 

RADIO & ELECTRONICS WORLD 

 



MASTER ELECTRONICS 

 

NOW! 

 

The PRACTICAL way! 

 

You will do the following: 

 

• Build a modern oscilloscope 

 

• Recognise and handle current 

 

electronic components 

 

• Read, draw and understand 

 

circuit diagrams 

 

• Carry out 40 experiments on 

 

basic electronic circuits used in 

 

modern equipment 

 

• Build and use digital electronic 

 

circuits and current solid state 

 

'chips' 

 

• Learn how to test and service every type of electronic device 

 

used in industry and commerce today. Servicing of Radio, T.V., 

 

Hi-Fi and microprocessor/computer equipment. 

 

NeweJob?NewCareer?NewHobby? 

 

GetintoElectronicsNow! 

 

Please send your brochure without any obligation tcl 

 

NAME   

 

ADDRESS 

 

POST NOW TO: 

 

I British National 

 

Radionlectronics School 

 

Reading,Berks. RG1 1BR 

 

REW4/817 

 

BLOCK CAPS PLEASE I 

 

I am interested in: 

IN ELECTRONICS I 

 

as described above 

 

RADIO AMATEUR LICENCE 

I 

 

MICROPROCESSORS 

 

LOGIC COURSE 

 

OTHER SUBJECTS 

 

Intermedial Ltd. 

 

3 Beech Avenue. Eastcote, Ruislip, Middx. HA 4 BUG, Tel. 01 8664641 

 

PRECISION LOCATORSET 

 

With the accuracy of a computer program 

 

(tolerance less than .5%), this map and ruler 

 

cannot be compared with ordinary locator 

 

maps. 

 

•Ruler can be fixed at 0TH •Size 30n 42Ya 

 

inches, scale 1,3 million •Printed in 4 colours 

 

on washable plastic *Metal top and bottom 

 

strips *Approved for contests • Full directions 

 

•Dispatched in sturdy cylinder. £11.50 

 

PLL TRANSCEIVE 

 

V.F.O. 

 

Converts any surplus radio telephone into a con- oscillator signal 10.7MHz below signal frequency. 

 

tinuously variable F.M. transceiver. Microphone •600KHz repeater shift •Suitable for other I. R's 

 

is connected to unit and a stable 2 metre F.M. •Extension for digital display •Kit includes all 

 

signal is available for driving the amplifier components lexc 3 Xtals and varcol .8 pages 

 

stages. On receive the unit produces a local of directions. £14.90 (directions only f0.95) 

 

XTALS 46.56 MHz 46.36M Hz 43.00 MHz £11.50 

 

hi! peribrmallee hi! competitive hi! 

 

tv zu 

 

.t.
 
EAsy To usE ... 

 

t 

 

k Single Rotary Switch for Function and Range :4 

 

E 

 

e RELIABLE GIAFaralosents:nr ,..,:. 

 

. 

 

. 

 

_ 

 

. 

 

..1
.
 LOW COST fail 

 

:v 

 

. ,........- 
a"" 

 

7 

 

• 41 

 

a 

 

.. 

 

„. 

 

ING A 

 

$. 

 

6 .. 

 

• • 

 

---

7......, Test Leads, r 

 

... .,„,._, FREE t 

 

xek 1 

 

,xm 

 

i e 

 

. Battery and r: 

 

,.. 

 

••• ,x,,, Instruction 
1 

 

.
2 „. 

 

.,...... ,, 

 

Pk h 

Manual 

 

INCLUD
 

 

A 

 

OA ION 

- 

Age 

 

;.• 

 

I" 

'
lir 

 

mg 

 

ro , 

 

• i 

 

fiim 

 

MO 

 

4
4
10 

 

EACN phis I
T 

 

All 

 

A .4

 

 

! 

 

I.
 OM 

 

•-• 26 FULLY PROTECTED RANGES P.N 

 

iw 

 

1 

 

= UN LARGE 31/2 DIGIT DISPLAY r 

 

= MB DC VOLTS to 1000V AC to 750V .... 

 

I. 

 

... 

 

•I"' IAN AUDIO TONE and OHMS to 20M 

 

. ot 

 

IN AC and DC CURRENT to 10 AMPS 

 

II hFE TRANSISTOR and DIODE TESTER 

 

MIC 3300A has 19 ranges, no ACI but 

 

includes NPN and PNP hFE Transistor Test. 

 

Ask for FREE DATA 

 

Easy to Order: Fill in and post the coupon enclosing 

 

cheque/P.O./Credit Card details or Official Order. 

 

VISA 

 

Atisto•

Acce 

 

riti
m cjo In a hurry? Then 

 

EXPPESS 

 

ring (0799) 24922 

 

Name  

 

Address  

 

Tel. No.  

 

Please send: 

 

 MIC 6000Z at £54.00 (inc. VAT + P   

 

 M IC 3300A at £49.50 (inc. VAT + P+D)  

 

 Luxury Carry Case (inc. VAT + P*01  

 

at £5.00 

 

Total E   

 

Please tick and fill in number of card 

 

ElBarclaycard DAccessOAmerican Express ElDners Club 

 

Credit Card No.   

 

Please allow 14 days for delivery. 

 

House of Instruments. 

 

Clifton Chambers. 62 High Street, 

 

Saffron Walden. Essex CB10 lEE 

 

Telephone (0799) 24922 Telex 818750 

 

hi! competitive hi! 

 

C.W.O. All prices incl. VAT. p&p (within U.K.) 

 

MAY 1983 

 



WIDEBAND LCD-DFM 

 

Utilising a new technique of triplexing 

 

liquid crystal displays, this meter 

 

combines a wide frequency range with 

 

true portability. It also boasts a full 8-digit 

 

display to make the best advantage of the 

 

600 MHz prescaler. 

 

RF/RGB TV CONVERTER 

 

A great deal of interest was generated 

 

following our series of RGB conversions — 

 

we were inundated with requests for a 

 

switchable unit, allowing the TV to be 

 

operated from off-air signals as well as 

 

RGB. So, we asked one of our regular 
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Eventually we stumbled across a device with 
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'chorus' effect without noisy breakthrough. 
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David Brain MSc* describes a new device which provides low speed 

 

modem applications using digital processing techniques. 

 

Modem design has traditionally been associated with black 

 

boxes and the black arts'. The 7910 is the first device to 

 

exorcise this demonic possession and produce a circuit that the 

 

average digital designer can use as a standard building block. 

 

The problems associated with designing and building a 

 

modern are as follows:-
- Much of the knowledge required is very specialised and 

 

detailed, and is not usually possessed by digitial designers-
standards vary in different countries. 

 

- Optimisation of filter characteristics can be awkward 

 

especially for a designer who's not used to the analogue world. 

 

- A relatively large amount of board space is required for 

 

the various passive components. This can be expensive in 

 

space conscious applications. 

 

The 7910 approach is to use digital processing (see later) to 

 

produce accurate on-chip filters which do not require external 

 

components or "tweaking" to achieve repeatable performance. 

 

Also, since the characteristics of digital filters are defined by 

 

numbers in a ROM, they are very easy to adopt for different 

 

standards and, in fact, the 7910 supports both US (Bell 103 and 

 

Bell 202) and the CCITT (V21/V23), which is used in the rest of 

 

the world. The chip can support speeds up to 1200 baud and 

 

has a 75 baud back channel which is useful for Prestel-like 

 

applications. Standard RS232/V24 interface control functions 

 

are also included. 

 

"Advanced Micro Devices 

 

Digital Signal Processing 

 

Digital signal processing is the technique which makes the 

 

7910 modem possible. Conventional modems use external 

 

filters (either active or passive) to perform the necessary 

 

bandpass filtering. These rely on precision resistors and 

 

capacitors which are relatively bulky and drift with temperature 

 

and voltage. Digital processing, however, relies on arithmetic 

 

operations. Digital numbers, rather than actual signal voltages, 

 

make it inherently accurate and repeatable. 

 

Figure 1 shows a block diagram of a digital filter. The filter 

 

works by successively delaying the input signal, multiplying the 

 

delayed signal sample Y(n) by co-efficients C(n) and finally 

 

summing all the delayed samples. If the feedback path shown in 

 

the dotted line is not included in the filter, it is known as a Finite 

 

Impulse Response or FIR Filter, since a pulse input will give an 

 

output which is limited in time by the length of the delay 

 

element. If the feedback path is included, the response will be 

 

theoretically infinite and hence it is known as an IIR or Infinite 

 

Impulse Response filter. It can be shown mathematically that 

 

the effect of these operations in time is equivalent to filtering in 

 

the frequency domain. Therefore, high, low and bandpass 

 

filters can all be imp:emented with these structures. IIR filters 

 

usually need less hardware for a given performance, but require 

 

care in design since the feedback path can make them unstable. 

 

The filters can be implemented either with a special hardware 

 

or (if speed is not important) can be programmed on a general 

 

purpose computer. 
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INSIDE THE 7910  
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Figure 1. Block diagram of a filter, with feedback path shown by 

 

the broken line. 
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Figure 2. A similar filter without external feedback path. 

 

The 7910 uses a specially designed ALU controlled by a 

 

microprogrammed on-chip ROM to implement all its filters. 

 

Filter coefficients for each operation are also stored in ROM 

 

and the MC lines are used to select which set is required. 

 

Table 1. Operational characteristics as defined by the states of 

 

MC lines. 
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Architectural Design 

 

A block diagram of the internal architecture of the chip is shown 

 

in Fig. 3. The function of the transmitter section is to produce a 

 

sine wave output of one of two frequencies (mark or space 

 

corresponding to a one or a zero applied to the input). 

 

Unfortunately, a rapidly-changing frequency-shifted sinewave 

 

produces appreciable signal energy outside of these nominal 

 

frequency allocations, so extensive filtering is needed if severe 

 

interference to other phone users is to be avoided. 

 

Conventional modem chips use a voltage controlled oscillator 

 

to produce the signals and these usually require the designer to 

 

implement off-chip active filters (to clean up the spectrum) with 

 

all their attendant problems of accuracy and repeatability. 

 

The 7910, however, as can be seen from the diagram, 

 

approaches the problem in a radical new way. The sine signal is 

 

stored as a series of values in a ROM which form a "piecewise" 

 

approximation to the final analogue signal. However before 

 

putting the samples through a digitial-to-analogue converter, 

 

they are passed through a digital bandpass filter on chip. 

 

Therefore, when the signal is produced at the output of the 

 

DAC, it is already clean. All the user is required to do is provide a 

 

crude analogue post filter to remove the high frequency 
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Figure 3. Internal structure of the 7910 single chip modem. 
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quantisation noise, produced as a byproduct of the digital-to-
analogue conversion. 

 

The receive section works in the opposite manner. A low pass 

 

anti-aliasing filter cleans up the incoming signal which is then 

 

oversampled and transformed into a digital signal. Extensive 

 

filtering and demodulation is then carried out on chip, and the 

 

required digital signal presented at the RD pin. Additionally, 

 

digital circuitry detects the presence of the carrier and indicates 

 

this via the CD pin. The MCo-MC4 lines are used to select the 

 

modem standard. Table 1 lists the standards and their 

 

corresponding codes. As can be seen, in addition to the 

 

standard operating modes, "loopback" modes are also 

 

included to facilitate testing of the circuit. 
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CONVERTERS 

 

A Controlling Influence 

 

Besides signal processing, the other aspect of modem 

 

design is the control circuitry. (Fig. 4) Reception and 

 

transmission of information must be controlled and 

 

synchronised by a set of interface signals defined by 

 

either CCITT (outside the US) or EIA. These signals 

 

allow the host terminal to indicate when it requires 

 

modem operation (data terminal ready) and when data 

 

transmission is required (request to send). The 

 

modem acknowledges the latter signal with the clear-
to-send signal. The exact sequence of events to be 

 

carried out when one of these signals is activated is 

 

also defined. 

 

REQUEST TO SEND 

 

MAIN 

 

The 7910 implements these functions on-chip and 

 

CLEAR TO SEND 

 

CARRIER DETECT performs the correct sequences in line with these 

 

REQUEST TO SEND standards. This saves the user having to add extra 

 

CLEAR TO SEND BACK control circuitry. Two sets of signals are provided: one 

 

CARRIER DETECT for the main channel and one for the answerback 

 

channel (75 baud). 

 

Another useful feature of the current modems is the 

 

auto answer facility, whereby a called modem can 

 

detect the ringing signal and place atone on the line to 

 

tell the calling modem that it is ready to receive data. In 

 

most areas outside the US this is defined by CCITT 

 

standard V25. 

 

The 7910 helps the user implement this function by 

 

means of the ring input. An active signal on this line 

 

will cause the V25 answer tone to be placed on the TC 

 

output for the appropriate time. 

 

Figure 5 shows the chip used in a system. Interface can be 

 

either to a remote host via RS232 levels (as shown) or straight 

 

into a UART from a micro. External components consist of only 

 

a crystal for the on-chip oscillator, an RC network for the A-D 

 

converter and some line interface circuitry which, in the 

 

example shown, includes ring detect circuits. An acoustic 

 

coupler could be used as an alternative. 

 

To summarise, the AM7910 chip provides the user with a 

 

complete system solution for low speed modem applications, 

 

utilising sophisticated digital processing techniques to 

 

combine optimal and consistent performance with ease of use. 
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Figure 5. Circuit diagram of the chip in a 

 

basic system. 
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LONDON'S NEWEST AND BRIGHTEST EMPORIUM 

 

NEW 

 

PRODUCT 

 

30 foot mast 

 

telescopic 

 

ideal for 

 

portable use 

 

£28.00 

 

/
'

RIO 
YAESU-ICOM 

 

Standard-FDK 

 

Azden-Jaybeam 

 

Welz-Daiwa 

 

Tono-SMC 

 

KDK 

 

SLIM JIM 

 

2 metres 

 

70 cms 

 

Complete with 

 

4 metres co-ax 

 

£8.50 

 

Inc. P-P 

 

INSTANT 

 

CREDIT NOW 

 

AVAILABLE 

 

up to £1000 

 

through 

 

Lombard 

 

Tricity 

 

NEW 

 

RANGE 

 

JUST ARRIVED 

 

Daiwa Cross 

 

pointer meters 

 

antenna tuners 

 

etc. 

 

THE NEW 

 

G4HXZ 

 

MORSE TAPE 

 

Inc. 2 simulated 

 

Morse Tests 

 

£6.50 

 

Inc. P 

 

GOOD 

 

SELECTION 

 

of R.S.G.B. 

 

Publications 

 

Now In Stock 

 

URGENTLY 

 

REQUIRED 

 

Working or not 

 

all s/hand eqpt. 

 

Try us last 

 

when selling 

 

your gear 

 

LARGE 

 

SELECTION 

 

of lashing kit 

 

Poles-Clamps 

 

Rotators-Cable 

 

Jaybeam-Tet 

 

Tonna-etc. 

 

NEW NTHE 

 

PRODUCT NEW SX-200N 

 

23cms A.T.V. VHF UHF Scanner 

 

Receive converter £265.00 also the 

 

just plug into new Magnum 

 

your home TV. VHF Receiver 

 

£29.50 Lo-hi Band 

 

Inc. P • P £99 Inc 

 

HB9-CV 

 

2 element 

 

2 metre or 

 

70cms Beam 

 

Now available 

 

Mail Order 

 

THE 

 

FULL RA

---

N 

 

of the 

 

Microwave Module 

 

Products 

 

Available 

 

( 

ACCES 

 

BARCLAY 

 

ETC. 

 

MAIL AND 

 

TELEPHONE 

 

SERVICE 
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IR VOLUME 

 

CONTROL 

 

A design that uses an existing transmitter to control an audio signal. 

 

Adrian Barnes and Peter Luke present the design. 

 

This project grew out of a specific 

 

requirement — namely to control the 

 

volume level of a TV that did not feature 

 

remote control. The set in question was 

 

used in conjuction with an IR controlled 

 

video recorder and it seemed a good 

 

idea to utilise the recorder's remote unit 

 

as the transmitter. As the exact format of 

 

the data transmitted by different remote 

 

control units varies, in order that the 

 

receiver can work with any such unit, it 

 

was necessary to pay attention to the 

 

01 

 

L
T 

 

C13  

 

011  

 

.4 C12 F. 012  

 

fa3 

 

FC9 

 

C14  

 

exact way in which the receiver would be 

 

activated. 

 

The method eventually adopted was 

 

to integrate the IR pulses at the receiver, 

 

thus the vageries of PPM codes would be 

 

ironed out, the receiver merely ind-

icating whether or not an IR signal was 

 

present. It's necessary, however, to be 

 

able to control the direction in which the 

 

volume 'moves' (up or down). This 

 

requirement is provided by using a sort 

 

of morse code at the transmitter. 

 

.1 R5  

 

IC2 

 

'Cl 

 

'LINK 

+15V 

 

*---

OV 

 

NOTE: PRE-SETS PO-PS SHOULD 

 

BE SET TO OV (AS SHOWN) OR 

 

Voo IN THE COMBINATION 

 

REQUIRED FOR THE TURN-ON 

 

VOLUME (SEE TEXT). 

 

PO IS LSB. _ 

 

In use, with a video recorder in say the 

 

PLAY mode, a button that will not affect 

 

the recorder is chosen, in otherwords 

 

don't try and signal to the unit using the 

 

rewind control as this will send the 

 

recorder scuttling back to the start of the 

 

tape. Assuming the recorder is playing 

 

back a tape, the obvious control to 

 

choose is PLAY. In order to decrease the 

 

volume, this button should be pulsed 

 

with one short pulse and then a long 

 

pulse, the volume will continue to 

 

10101 

 

41-20503 

 

I R. Linked Volume Control • 

 

F3roadercasting Ltd. 1983 

 

I it 

 

MAY 1983 

 

Component Overlay 

 

PCB Foil 
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VOLUME CONTROL  

 

01 

 

+15V 

 

Cl 

 

47n 

 

R1 

 

100k 

 

D1 

 

1C2 

 

82p 

 

100n 

 

IC1 

 

C6 

 

47u 

 

15 

 

NC 

 

// // 

 

R14 

 

, 

6k8 

 

D3

 

 

T10 

 

22u 

 

R16 

 

15k 

 

/7-777 

 

R15 

 

27k 

 

// 

 

Circuit Diagram. 

 

C4 

 

2n2 

 

R6 

 

18 

 

100n 

 

R3 

 

100k 

 

IC8a 

 

R2 

 

4k7 D2 

 

C8 

 

22u 

 

R4 

 

27k 

 

14 

 

IC8d 

 

15 

 

16 

 

 0 

 

+15V 

 

NOTE: 

 

Cl IS SL480 

 

C2 IS 4017 

 

C3 & 4 ARE 4516 

 

C5 IS AD7110 

 

C6 IS CA3140 

 

C7 IS 4081 

 

C8 IS 4009 

 

C9 IS 4071 

 

Q1 IS BC307 

 

02 IS BC239 

 

R5 

 

10k 

 

n-T7 

 

RESET 

 

CLOCK 

 

IC2 

 

ENABLE 

 

01 02 

 

2 

 

IC8b 

 

R7 C9 

 

R6, R7,C9 SEE TEXT 

 

Op +15V 

 

116 

 

IC4 

 

05 04 

 

10 

 

11 

 

IC7d 

 

+15V 

 

16? 

 

IC3 

 

U/D 

 

02 01 00 

 

14 Iii 16 

 

C15 

 

22u 

 

AUDIO IN 0--1   

 

The values for R6. R7 and C9 

 

as used in our prototype were 

 

'IMO for the resistors and 10n 

 

for the capacitor. Altering 

 

these values will affect the rate 

 

at which the volume changes. 

 

R10 

 

470k 

 

Circuit Description 

 

Q1 provides biasing for D1, the receiver diode 

 

which feeds ICI, the detector and amplifier IC. 

 

C2,3,4 and 5 decouple individually the three 

 

amplification stages. 

 

C7 smooths output from IC1 so that short 

 

glitches in the transmission caused by the 

 

transmitter coding do not affect the unit. R5 

 

discharges C7 in the absence of a signal. 

 

C8 is charged via R2 and D2, and discharged 

 

by R4 so that this performs as a retriggerable 

 

monostable, turning on when the signal is 

 

present for more than 100ms, and off 500ms 

 

after the signal ends. This is inverted, so that 

 

500mS after the last pulse ends, IC2 resets, 

 

ready for the start of the next command. 

 

15 

 

5 16 17 lB 

 

14 

 

D5 04 D3 D2 D1 DO 

 

IC5 

 

IC7a 

 

0 +15V 

 

a-

7  C17 

 

I

 22u 

 

1 

 

C11 

 

39p 

 

16 

 

11 

 

100n 

 

R13 

 

// /I 

 

IC7b 

 

15V 

 

IC6 

 

—15V 

 

470k 

 

Thus, when transmitting, pulses must be at 

 

least 100mS long, and the spaces in between no 

 

longer than 500mS. 

 

On reset, output QO to IC2, a decade counter 

 

goes high. On receipt of the first pulse, reset 

 

goes low, ready to advance if another pulse is 

 

received within 500mS. This next pulse allows 

 

the clock generator 1C8a,b pulses to reach IC3 

 

and IC4 via the AND/OR gates plus the inverter 

 

gates, binary up/down counters, counting 

 

down. This will cause the volume to increase 

 

whilEt the signal is still received. 

 

If however, the signal stops and a third pulse is 

 

received, IC2 advances another step and the 

 

counters IC3 and 4 count up, for the length of 

 

the pulse. When the signal stops, the counters 

 

13 

 

; /

R9 

 

1k8 

 

  D5 

 

UP 

 

C16 

 

22u 

 

 
1]F-0 

AUDIO 

 

OUT 

 

1C3 and 4 remain set, and the 7110 (IC's) binary 

 

attenuator stays at that level. 

 

Meanwhile IC2 resets ready for the next 

 

command. 

 

Turn On 

 

On turn on, the volume could be anywhere since 

 

IC4 and IC3 are not set. However, a preset 

 

facility on the 4516 allows the 7110 to be set for a 

 

particular level on turn-on, triggered by the 

 

monostable CIO, Q2 R14. R15 discharges C10 

 

when the unit is turned off. The level on turn on 

 

is set by the user by the links J1-6. 

 

A full explanation of the operation of the 

 

binary audio attenuator was given in the 

 

February 1982 isgue. 
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 Project 

 

Resistors 

 

(All %watt 5%) 

 

R1,3,15 

 

R2 

 

R4,15 

 

R5 

 

R6,7 

 

R8,9 

 

R10,13 

 

R11 

 

R12 

 

R14 

 

R16 

 

Capacitors 

 

Cl 

 

C2 

 

C3,5,13,14 

 

C4 

 

C6 

 

PARTS LIST 

 

100k 

 

4k7 

 

27k 

 

10k 

 

See text 

 

1k8 

 

470k 

 

220k 

 

68k 

 

6k8 

 

15k 

 

47n 

 

82p 

 

100n 

 

2n2 

 

47u 25V axial 

 

decrease while this long pulse con-
tinues. To increase the volume, two 

 

short pulses followed by a long pulse will 

 

increase the sound, again for the 

 

duration of the last (long) pulse. 

 

The unit uses the audio output of a 

 

video recorder, processing this and 

 

feeding the output to the aux socket of a 

 

hi-fi amplifier. 

 

C7 

 

C8,10,17 

 

C9 

 

C11 

 

C12 

 

C15,16 

 

Semiconductors 

 

Q1 

 

Q2 

 

D1 

 

D2,3 

 

D4,5 

 

'Cl 

 

IC2 

 

IC3,4 

 

IC5 

 

IC6 

 

IC7 

 

IC8 

 

IC9 

 

Construction 

 

10u 25V radial 

 

22u 25V radial 

 

See text 

 

39p 

 

220n 

 

22/1 10V radial 

 

BC307 

 

BC239 

 

BPVV41 

 

IN4148 

 

TriangularlacutelLED 

 

SL480 

 

4017 

 

4516 

 

AD7110 

 

pA741 

 

4081 

 

4009 

 

4071 

 

As with all projects operating at less than 

 

RF frequencies there is very little to 

 

worry about when building a circuit. 

 

Follow the overlay, paying particular 

 

attention to the orientation of any 

 

polarity conscious components and to 

 

the standard of soldering if you decide 

 

not to use the PCB we have designed, 

 

the only point to note is the wiring 

 

around the IR detector IC. As this device 

 

features high gain stages, it's rather 

 

prone to instability if care is not taken 

 

with the layout. 

 

Testing 

 

There's nothing to set up on this project 

 

and the only testing that might be 

 

usefully undertaken is to monitor the 

 

output of 101, after smoothing, with a 

 

high impedance voltmeter. This should 

 

indicate that an IR signal has been 

 

received. 

 

In Use 

 

As well as using the project with a video 

 

recorder, it could quite usefully be used 

 

with your hi-fi system. In this case the 

 

unit would be placed between the tape in 

 

and out connections of the amplifier to 

 

provide armchair control of your hi-fi — 

 

a facility that's available on only a few 

 

systems. 

 

• R&EW 

 

Who Stocks Connectors for 

 

RF, AUDIO, VIDEO, MAINS, PCBs, etc.? 

 

mm 

 

ambit industrial marketing 

 

200 North Service Road, Brentwood, Essex CM14 4SG 

 

Telephone (Consumer Sales/Enquiries) 0277-230909. 

 

Telephone (Industrial Sales/Enquiries) 0277-231616 

 

Telex 995194 AMBIT G 

 

Data 24hrs (R5232/300baud) 0277-232628 — REWTEL. 

 

• Prices exclude VAT except where otherwise shown. 

 

• Postage and Packing 60p per pie-paid order. 

 

• Orders submitted using Ambit Stock Codes will be processed first. 

 

• Orders for in-stock items despatched same day (up to 4pm receipt). 

 

• Hours — (consumer sales) 8am-7pm Mon-Sat: (Industrial) 8arn-6pm (Mon-Fri). 

 

• Retail Sales 9am-6pm Mon-Sat *Industrial Sales 'Take-Away' by arrangement. 

 

• Industrial accounts available on application: 2 Trade, 1 Bankers Ref. 

 

MAY 1983 
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Z8 EXEC 
 

An operating system for the Z8 microcomputer board. 

 

Compiled by Richard Hinder. 

 

Features 

 

*Easy to use 

 

*Very flexible 

 

*Compact compared with conventional operating 

 

systems 

 

*Brings benefits of 'structured programming' 

 

within reach of Z8 BASIC users. 

 

* Enables programs to be used as procedures 

 

*Command-line interpreter 

 

*15 commands 

 

*6 fast machine code routines accessible to 

 

the user. 

 

* Interrupt-driven real time clock. 

 

*Filing system for both EPROM and tape. 

 

Z8 Exec helps you create, record, load and run programs by 

 

using a series of simple commands. No longer do you need to 

 

keep track of where programs are in memory, or where 

 

programs are filed on EPROMS. Z8 Exec looks after the 

 

housekeeping chores, leaving you free to concentrate on the 

 

essentials. It includes a clock and scheduler which allow you to 

 

run programs in a set order, or at preselected times of day. 

 

HELP 

 

LOAD 

 

DELETE 

 

TIME 

 

SET TIME 

 

SPEED 

 

RESTART 

 

WRITE 

 

NEW 

 

QUARTZ 

 

EDIT 

 

READ EPROM 

 

READ TAPE 

 

SET TASK 

 

SCHEDULER 

 

Part 1 Part 2 Part 3 

 

Table 1. Command distribution on the three EPROMs. 

 

Using Z8 Exec 

 

Z8 Exec comprises three EPROMs. Plug Part 1 into the EPROM 

 

socket at addresses %B000 to WOBFFF and put Part 2 into the 

 

zero insertion-force (ZIF) socket. Then switch on and type 

 

A8 = %B020: RUN 

 

The Executive asks you to state the time of day and the speed at 

 

which you are running your terminal and tape system. It then 

 

prompts you with *, awaiting the first command. 

 

Try typing HELP first. You will be shown a list of commands 

 

available, including those derived from the chip in the ZIF 

 

socket. Type TIME to see what the time is now. Then press the 

 

'return' key to see the time again. Now create your own 

 

command. Start with something simple, like a command 

 

HELLO which gives the response "Hi! Whats new?" To do this, 

 

follow these instructions: 

 

1. After the * prompt, type LOAD (remember to press the 

 

return key after you have typed the name of the command). 

 

Z8 Exec asks you which file you want loaded. 

 

2. Type WRITE. 

 

3. Type NEW. 

 

Z8 Exec will tell you how much program space is left, and 

 

print 'Ready'. 

 

You are now out of Z8 Exec and into Z8 BASIC/DEBUG. 

 

4. Type the BASIC/DEBUG instruction NEW, to set the Z8's 

 

internal registers ready for a new program. 

 

5. Type in this program: 

 

10 "Hi! What's new?" 

 

20 Stop 

 

6. Type A8 = %B020: RUN 

 

This puts you back into Z8 Exec. After the * prompt, type 

 

WRITE, which finds the end of your new program. Next you 

 

must confirm it, just in case you have included machine code 

 

quirks which look like a BASIC end-of-program marker. To 

 

confirm, just type in the address given by the WRITE command. 

 

WRITE asks you whether you want to write to tape or 

 

EPROM. 

 

7. Plug a new EPROM into the ZIF. 

 

WRITE asks you the title of your new program. 

 

8. Type in the title as HELLO. 

 

WRITE then writes your program onto the EPROM 

 

('Finished' will appear on the terminal). 

 

That was a very simple example of using Z8 Exec. However, it 

 

is capable of much more, and the glossary shown in Table2will 

 

give you some idea of this versatility. 

 

Loading other machine code programs can be speeded up by 

 

sandwiching the code in memory between two small BASIC 

 

programs, like so: 

 

First Program: 10A8 = A8 + 'X' = RUN 

 

Machine code: 

 

Second program: 

 

10 GO@ (A8 — 'Y') 

 

20 STOP 

 

X and Y are two offsets which enable the programs and code to 

 

be run anywhere in memory. They appear in the BASIC 

 

programs as real offsets, such as %90. X is the difference 

 

between the values of A8 for the two BASIC programs. Y is the 

 

difference between the value of A8 for the second BASIC 

 

program and the start address of the machine code. 

 

To file this sandwich as a Z8 Exec command you need to use 

 

WRITE, just as you did when creating HELLO. 

 

To run the program all you have to do is call it by name. 

 

How Does It All Work? 

 

At the heart of Z8 Exec is a command line interpreter (Fig. 1). 

 

The Executive prompts you to type a command by printing *on 

 

the terminal. It takes all the characters typed between * and the 

 

'return' character (you can backspace and correct if you want 

 

to) and compares them, symbol by symbol, with records of 

 

known commands. If it finds a match, it looks at the 

 

corresponding record to see where the appropriate program is 

 

to be found. 

 

Z8 Exec keeps records of commands in three places:-
- In the Part 1 EPROM, with pointers to subroutines. 

 

- In main memory (RAM) where it maintains a table of 

 

loaded files, with pointers to each file. 

 

- In the EPROM loaded in the ZIF, where it examines a 

 

directory kept at the top end of the EPROM. If it finds a match 

 

here, Z8 Exec transfers the program to main memory before 

 

running it. 

 

You can gain a further insight into the way Z8 Exec works by 

 

looking at memory maps and file formats (Fig. 2 to 4). 
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DELETE 

 

Purpose 

 

To delete from main memory a file which 

 

has been previously loaded from an 

 

EPROM. 

 

Description 

 

Z8 Exec responds to DELETE by asking 

 

which file is to be deleted. It then deletes the 

 

file and rearranges the remaining files so 

 

that the memory space previously used by 

 

the deleted file is added to the free space 

 

available for new programs 

 

Associated commands 

 

HELP, LOAD, RESTART 

 

Demonstration 

 

• DELETE 

 

File name ? • WRITE 

 

WRITE deleted 

 

' DELETE 

 

File name? • WRITE 

 

File not listed 

 

EDIT 

 

Purpose 

 

To examine or change a file loaded from 

 

EPROM or tape. 

 

Description 

 

EDIT transfers you to BASIC/DEBUG at the 

 

beginning of the last loaded file. Registers 4 

 

and 5 are set to the end of this file, so you 

 

can amend, add and delete program lines at 

 

will. If your file was loaded from EPROM, its 

 

last 'stop instruction will have been 

 

changed by Z8 Exec. If you want to WRITE 

 

an edited version of the file, remember to 

 

change the last program line to 'stop'. 

 

Associated commands 

 

LOAD, READEPROM, READTAPE, WRITE 

 

WRITE 

 

Demonstration 

 

• EDIT - 

 

.Ready 

 

HELP 

 

Purpose 

 

To show what commands are available. 

 

Description 

 

Z8 Exec prints the titles of commands 

 

stored in three places: 

 

1. Within the main Executive EPROM 

 

(part 1) — These are called 'inherent' 

 

commands. 

 

2. In main memory (RAM). These will 

 

have generally been loaded from EPROM 

 

inserted in the ZIF. 

 

3. In the EPROM plugged into the ZIF. 

 

Associated commands: 

 

LOAD, DELETE 

 

Demonstration 

 

• HELP 

 

Inherent: 

 

LOAD DELETE TIME 

 

SET TIME SPEED RESTART 

 

Loaded: 

 

WRITE 

 

In EPROM: 

 

HELLO 

 

Note: If there are no commands in RAM, the 

 

word 'Loaded' is omitted. If there are no 

 

commands in the ZIF, 'In EPROM' is 

 

omitted. 

 

LOAD 

 

Purpose 

 

To transfer a file to main memory (RAM) 

 

from an EPROM plugged into the zero 

 

insertion force socket. 

 

Description 

 

Z8 Exec responds to the command LOAD 

 

by asking which file is to be loaded. You 

 

type in the file name. Z8 Exec checks 

 

through the EPROM. If the file is found it 

 

checks that it has not been loaded already 

 

and then checks that there is sufficent 

 

space for the file in main memory. If all the 

 

checks are satisfactory. it loads the file into 

 

main memory immediately after the last 

 

loaded file. 

 

Associated commands 

 

HELP, DELETE 

 

Demonstration 

 

• LOAD 

 

File name ? • SET TASK 

 

SET TASK loaded 

 

•LOAD 

 

File name ? • SET TASK 

 

File already loaded 

 

•LOAD 

 

File name ? • YET ANOTHER 

 

Not enough space 

 

' LOAD 

 

File name ? • NON-EXISTENT 

 

File not on this EPROM 

 

NEW 

 

Purpose 

 

To change from Z8 Exec to BASIC/DEBUG 

 

so that a new program can be created' 

 

Description 

 

NEW finds the first spare address after any 

 

loaded files and calculates the amount of 

 

RAM left for your new program. It does not 

 

reset all registers, so if you intend to type in 

 

a new program, type NEW again as soon as 

 

you are in BASIC/DEBUG. 

 

Associated commends 

 

WRITE 

 

Demonstration 

 

• NEW 

 

%1239 bytes free 

 

Ready 

 

Note: • is the Z8 Exec prompt is the 

 

BASIC/DEBUG prompt. 

 

QUARTZ 

 

Purpose 

 

To adjust the rate of the internal clock. 

 

Description 

 

The internal clock used by Z8 Exec is 

 

derived from the quartz crystal which drives 

 

the 28 chip. Z8 Exec assumes that the 

 

crystal frequency is 7.373MHz. but 

 

QUARTZ allows you to vary it. You can 

 

deliberately set it low, say to 800kHz, in 

 

order to speed up the internal clock to ten 

 

times faster than normal. This can be useful 

 

when checking our timed sequences of 

 

programs. 

 

Associated commands 

 

TIME, SET TIME 

 

Demonstration 

 

• QUARTZ 

 

Specify crystal frequency (kHz) ? 7000 

 

• QUARTZ 

 

Specify crystal frequency (kHz) ? 7500 

 

Specify A and B such that AB = 9375, A< 

 

65 and B < 257 

 

A,B ? 47,200 

 

Note: Parameters A and B have to be 

 

chosen when the crystal frequency is not 

 

7MHz or 8MHz 

 

READEPROM 

 

Purpose 

 

To transfer a specified block of information 

 

from EPROM to main memory (RAM). 

 

Description 

 

Whereas LOAD transfers named files in 

 

their entirety from EPROM to main 

 

memory, READEPROM transfers data from 

 

any part of an EPROM. All you have to do is 

 

give READEPROM the start and end 

 

addresses of the block of EPROM you want 

 

transferred to RAM. READEPROM puts the 

 

information you want immediately after the 

 

last loaded file and then transfers you to 

 

BASIC/DEBUG. It leaves you at the start of 

 

the information, so you can easily use 

 

BASIC/DEBUG commands to examine the 

 

information. 

 

Associated commands 

 

LOAD, READTAPE, EDIT, WRITE 

 

Demonstration 

 

• READEPROM 

 

Eprom start address ? %93 

 

Eprom end address ? %CB2 

 

Loaded from %1283 to ./01E22 

 

Ready 

 

READTAPE 

 

Purpose 

 

To transfer a filefrom tape to main memory. 

 

Description 

 

READTAPE loads a file from tape to main 

 

memory immediately after the last loaded 

 

file. Whilst loading, it checks the file against 

 

a checksum. If the file is corrupted it asks 

 

you to try loading again. When a file has 

 

been loaded correctly, it gives you the file 

 

title as read from tape. 

 

Associated keywords 

 

.
WRITE. EDIT, LOAD. READEPROM. 

 

Demonstrations 

 

' READTAPE 

 

Prepare tape, press PLAY then hit 

 

RETURN 

 

' BUDGET loaded from %1385 to %1A0C 

 

Ready 

 

Note: READTAPE leaves you in BASIC/ 

 

DEBUG at the start of the tape file. 

 

RESTART 

 

Purpose 

 

RESTART is provided so that you can start 

 

again from square one without having to 

 

press the RESET button on the micro-
computer board or your terminal 

 

Description 

 

RESTART puts you through both TIME and 

 

SPEED commands. then clears any loaded 

 

files. Speeds are initially set to 300 bps 

 

(terminal) and 150 bps (tape). RESTART is 

 

run automatically when you first enter Z8 

 

Exec after switching power on. 

 

Associated commends 

 

TIME, SPEED, DELETE 

 

Demonstration 

 

• RESTART 

 

hhmmss • 134255 

 

300 bps terminal, 150 bps tape 

 

Keep or change ? • K 

 

Ready 

 

Note: If you wish to RESTART but not to 

 

reset the clock, press 'return' after 'hhmmss 

 

•'. Z8 Exec will ask you the time again. Press 

 

'return' again. until Z8 Exec moves into 

 

SPEED. You will find that the clock has 

 

continued undisturbed. 

 

SCHEDULER 

 

Purpose 

 

To run tasks according to a timetable and 

 

sequence arranged by SET TASK. 

 

Description 

 

SCHEDULER is a special purpose Execu-
tive for running tasks. It leaves BASIC 

 

variables A to Z untouched so that 

 

parameters can be passed from one task (or 

 

program) to another. It therefore enables 

 

programs to be broken down into modules 

 

which can be tested and run as self-
contained units. 

 

Two kinds of scheduling are supported. 

 

The first schedule is a straightforward 

 

timetable. The second is a cyclic sequence 

 

which repeats until you force it to stop. 

 

SCHEDULER alternates between the two 

 

schedules It checks the timetable first 

 

against the internal clock and sees if any 

 

tasks have to run. If there are any it runs 

 

them. Then it runs one complete cyclic 

 

schedule before checking the timetable 

 

again. 

 

Associated commands 

 

SET TASK, TIME, SET TIME, QUARTZ 

 

Demonstration 

 

' SCHEDULER 

 

Notes: SCHEDULER has no responses of 

 

its own. If the time were now 0600. say, 

 

SCHEDULER would run TEMPO first, then 

 

HELLO, then TEMPO, then HELLO and so 

 

on. At 0730 it would run HELLO specifi-
cally. You would find two HELLO programs 

 

running consecutively, one timetabled and 

 

the other taken from the cyclic schedule. 

 

Later in the day. at 1615, you would find a 

 

sequence of two TEMPO programs in 

 

succession. 

 

SET TASK 

 

Purpose 

 

With SET TASK you can arrange for files 

 

loaded from EPROM to be run at set times. 

 

You can also arrange for some of the files to 

 

be run repeatedly, in order. 

 

Description 

 

SET TASK examines a table of loaded files 

 

and gives you a list showing when each file 

 

is set to run and the order in which files are 

 

to run in cyclic manner. It then gives you the 

 

option of changing everything. Files set by 

 

SET TASK are run by SCHEDULER. 

 

Associated commands 

 

TIME. SET TIME, QUARTZ, SCHEDULER 

 

Demonstration 

 

• SET TASK 

 

Task # Time 

 

WRITE 

 

HELLO 2 

 

TEMPO 3 

 

Cyclic schedule: None. 

 

Keep or change'? C 

 

Type run-time as hhmm (or N if task is not 

 

to be set) 

 

Task 1 run-time? ' N 

 

Task 2 run-time? • 0730 

 

Task 3 run-time? • 1615 

 

Specify order of tasks for cyclic schedule 

 

as order number, or N if not required. 

 

Task Order 

 

1 'N 

 

2 •2 

 

3 '1 

 

Task 

 

WRITE 1 

 

HELLO 2 

 

TEMPO 3 

 

Cyclic schedule: 3 2 

 

Keep or change'? • K 

 

Ready 

 

SET TIME 

 

Purpose 

 

To set the internal clock 

 

Time 

 

0730 

 

1615 

 

Description 

 

Z8 Exec asks what time it is. You type in the 

 

time in the form hhmmss, then press 'return' 

 

at the instant you want the clock to be set. 

 

Associated commands: 

 

TIME, QUARTZ 

 

Demonstration 

 

• SET TIME 

 

hhmmss • 163425 

 

SPEED 

 

Purpose 

 

To examine speeds set for the terminal and 

 

tape filing system. The command allows 

 

you to change these speeds if you wish. 

 

Description 

 

A bank of switches at address %FFFD is 

 

read by BASIC/DEBUG as soon as power is 

 

applied to the Z8 chip. The switch positions 

 

determine the initial speed of the serial 

 

communications port. You may select 

 

speeds from 75 bits a second (bps) to 19200 

 

bps. 

 

Z8 Exec enables you louse the serial port 

 

for communication with either a terminal or 

 

a tape recorder (via a suitable modem). You 

 

usually want to use different speeds. When 

 

switching between tape and terminal, Z8 

 

Exec looks at the speeds you have chosen. 

 

It ignores the bank of switches so that you 

 

can change speed without touching the 

 

microcomputer board. 

 

Associated commands: 

 

None. 

 

Demonstration 

 

• SPEED 

 

300 bps terminal. 150 bps tape 

 

Keep or change? • CHANGE 

 

New speed for terminal? 1200 

 

New speed for tape? 150 

 

1200 bps terminal and 150 bps tape 

 

Keep or change? • K 

 

Ready 

 

TIME 

 

Purpose 

 

To show the current time of day. 

 

Description 

 

TIME prints on your terminal the current 

 

time in the form hhmmss. 

 

Associated commands: 

 

SET TIME, QUARTZ 

 

Demonstration 

 

• TIME 

 

140554 

 

WRITE 

 

Purpose 

 

To preserve a copy of a program or data on 

 

EPROM or tape. 

 

Description 

 

28 Exec has filing systems for both EPROM 

 

and tape. Before using WRITE you need to 

 

have created a new file, edited an old one, 

 

or just loaded a file from EPROM or tape. 

 

WRITE assumes that the start of the f ile you 

 

want written is at the beginning of this latest 

 

tile. The file itself can be program or data or 

 

a combination of both. 

 

WRITE looks through the file for a byte 

 

set to %FF and assumes the next byte is the 

 

end-of-file. It tells you this hex address and 

 

asks you to confirm that it is indeed the end-
of-file. It will be so if your file is entirely 

 

BASIC program. If it contains machine 

 

code which has a byte set to %FF it will give 

 

you an erroneous end-of-file address and 

 

you will need to give WRITE the true end 

 

address. You will almost certainly know this 

 

already if you have been using machine 

 

code. 

 

WRITE then asks you to select EPROM or 

 

tape. Finally it asks you to name the tile. 

 

You can type as long a title as you like, 

 

using any keyboard symbols, but WRITE 

 

will use only the first 22. If you have 

 

selected tape, WRITE asks you to set up 

 

your tape recorder. The command tells you 

 

when it has finished writing. 

 

Associated commands: 

 

NEW. EDIT, LOAD, READEPROM, READ-
TAPE, SET SPEED. 

 

Demonstration 

 

' WRITE 

 

End of file seems to be %1DFE 

 

Type end address to confirm/alter 

 

?%1DFE 

 

Specify EPROM (E) or tape (T) •E 

 

Type required title 

 

'DEMO 

 

Finished 

 

Note: So that files can be loaded from 

 

EPROM and run as programs. the end of the 

 

file must read "line number' STOP". 
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Z8 EXEC  

 

A 8 = %13020 RUN 

 

(WAIT FOR 

 

COMMAND 

 

YES 

 

RESTART 

 

LOOK THROUGH 

 

TABLES TO 

 

FIND MATCH 

 

YES 

 

YES 

 

JUMP TO 

 

PART 1 

 

SUBROUTINE 

 

YES 

 

JUMP TO 

 

LOADED 

 

PROGRAM, 

 

THEN 

 

JUMP BACK 

 

LOAD PROGRAM INTO 

 

FREE RAM, JUMP TO   

 

THE LOADED PROGRAM, 

 

THEN JUMP BACK 

 

Figure 1. The heart of Z8 Exec. 

 

OUTPUT "EH?" 

 

A 

 

A 

 

File Format 

 

As files are written to a new EPROM, Z8 Exec creates a 

 

directory listing file titles and addresses. It writes the directory 

 

on the same EPROM. 

 

When Z8 Exec writes the first file on a clean EPROM, it writes 

 

the title, start address and end address in a 32 byte record 

 

starting at 0/0FE0 and finishing at °/oFFF — the top of the EPROM. 

 

As new files are added, the directory grows in 32 byte records 

 

down towards the files themselves (Fig. 4). Z8 Exec keeps a 

 

check on the amount of space left so that you do not need to 

 

worry about running out of space as a new file is written. The 

 

WRITE command will simply say 'not enough space' and leave 

 

you to put the file on an EPROM which has more space 

 

available. 

 

The 32 byte directory record is allocated as shown in Table 3. 

 

When Z8 Exec loads a file to main memory, it copies the 

 

corresponding directory entry to its table of loaded files. It uses 

 

%BFFF 

 

%B000 

 

Machine code vectors 

 

BASIC program area 

 

Subroutine table 

 

Machine code routines 

 

Figure 2. Memory map of Z8 Exec's Part 1 EPROM. This 

 

contains the command line interpreter. 

 

%XFFF 

 

%1000 

 

Constants 

 

Input buffer 

 

Vectors 

 

Basic variables and stack 

 

Free space 

 

_   

 

Loaded programs 

 

= 

 

File table 

 

Interrupt vectors 

 

Figure 3. The Z8 Exec RAM memory map. A standard file 

 

format is used to enable easy location when loading files. 

 

%FFF 

 

%000 

 

Title # 

 

1 

 

Title d 

 

2 

 

Title # 

 

3 

 

File # 

 

3 

 

File #2 

 

File #1 

 

II,

 DIRECTORY 

 

FILES 

 

Figure 4. The EPROM memory map used by Z8 Exec. 
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 Feature 

 

Bytes 

 

0 to 21 

 

22,23 

 

24,25 

 

26 to 31 

 

Purpose 

 

File title 

 

Start address 

 

End address 

 

Spare 

 

Table 3. Allocation of the 32-byte directory record. 

 

Bytes 

 

Purpose 

 

26 Hours timetable for 

 

27 Minutes S SCHEDULER 

 

28 Spare 

 

29 Cyclic order for SCHEDULER 

 

30,31 Start address of file in RAM 

 

Table 4. Utilising bytes 26-31 of the record in RAM for 

 

SCHEDULER attributes. 

 

Bytes 

 

0 to 21 

 

22,23 

 

24,25 

 

26 to end 

 

Purpose 

 

File title 

 

Checksum 

 

Number of bytes in the file 

 

File, as bytes copies from RAM 

 

Table 5. The bytes providing information about files written to 

 

tape. 

 

bytes 26-31 of the record in RAM (see Table 4). Files written to 

 

tape by Z8 Exec comprise a string of bytes in the format of Table 

 

5, (the checksum used by Z8 Exec is simply the sum, modulo 

 

216, of bytes 26 to the end-of-file). 

 

Registers, Vectors And RAM Pages 

 

Calling the top page of RAM `Woyy--', Z8 Exec uses certain 

 

addresses, as shown in Table 6. 

 

Z8 BASIC/DEBUG shares the input buffer with Z8 Exec, but 

 

does not touch the other addresses in the normal course of 

 

events. Z8 Exec stores one interrupt vector in the bottom page 

 

of RAM from %100F to %1011. It causes a jump to the real time 

 

Bytes 

 

%yy56,57 

 

%yy58,59 

 

%yy5A 

 

%yy5C 

 

%yy68 to yy F1 

 

okyyF7, F8 

 

°/oyyF9,FA 

 

Purpose 

 

Start address 

 

End address S RAM file table 

 

Start of last loaded file 

 

Start of free space 

 

Input buffer 

 

Terminal speed 

 

Tape speed. 

 

Table 6. Addresses used by Z8 Exec when loading files. 

 

Jump Address 

 

°/oBFEE 

 

%BFF1 

 

°/oBFF4 

 

°/oBFF7 

 

°/oBFFA 

 

%BFFD 

 

Routine 

 

Memory move 

 

Calculate checksum 

 

EPROM to RAM 

 

Serial port to RAM 

 

RAM to serial port 

 

User response 

 

Table 7. Jump addresses for machine code programming. 

 

clock routine stored in the Part 1 EPROM. A block of vectors at 

 

the top end of the Part 1 EPROM stores jump instructions to the 

 

six machine code routines which are available to you. 

 

Machine Code Routines 

 

To use the EPROM to RAM routine, you must include the 

 

instruction 'GO@%[3FF4'. Give the routine EPROM start and 

 

stop addresses and a RAM start address. The registers you 

 

need to set before calling each routine are as follows (also see 

 

Table 7): 

 

MEMORY MOVE 

 

A%42 = (number of bytes to be moved minus one) 

 

A%44 = (start address of source) 

 

A%46 = (start address of destination) 

 

Note: A%46 must be less than A%44 if the memory movement is 

 

shorter than the number of bytes to be moved. 

 

CALCULATE CHECKSUM 

 

A%42 = (number of bytes minus one) 

 

A%44 = (start address for checksum) 

 

Note: The checksum is in A%40 after the routine has been 

 

called. 

 

EPROM TO RAM 

 

A%40 = (EPROM start address) 

 

A%42 = (number of EPROM bytes to be read, minus one) 

 

A%44 = (RAM start address, plus one) 

 

SERIAL PORT TO RAM 

 

A°/o42 = (number of characters to be read, minus one) 

 

A%44 = (RAM sta,rt address, plus one) 

 

RAM TO SERIAL PORT 

 

A%42 = (number of characters to be transmitted, minus 

 

one) 

 

A%44 = (RAM start address, plus one) 

 

USER RESPONSE 

 

@%30 = 0 

 

Note: This routine transfers characters from the serial port to 

 

the input buffer until a 'return' character is found. It issues a *to 

 

the serial port when first called, and once a minute if no 

 

characters have been. received in the past minute. On exit, 

 

characters will be found from Woyy68 to Woyy(@15). 

 

Z8 Exec's machine code routines use registers %30 to %34, 

 

%3C to %3F, and %40 to %49. You can use all but %3C to %3F 

 

for your own purposes. 

 

Putting It All Together 

 

Remember the HELLO command you typed in at the 

 

beginning? Much larger programs can be entered and saved 

 

using WRITE in the same way. 

 

But you can, using Z8 Exec, divide a large program into a set 

 

of small modules, each self-contained. You could, for example, 

 

have separate modules for input, processing and output. You 

 

can write and test these separately, then use SCHEDULER to 

 

link them together. What's more, if you want to use, say, the 

 

input module in another program, you can do so. All you have 

 

to do is load it and make sure that SCHEDULER knows when to 

 

run it — why not start a library of useful modules? 

 

• R&EW 
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Peter Luke takes a look at the political 

 

aspects of video recorder sales and at the 

 

new 8mm camera/recorder format. 

 

Vt• 

 

The Japanese with their mass pro-
duction skills seem to be able to 

 

dominate any market from cars to 

 

consumer products by virtue of the 

 

reliability and low cost of the finished 

 

product. The effect of these imports on 

 

the home base production (if any) can be 

 

fairly devastating. The pattern set by the 

 

motor trade in an effort to minimise the 

 

havoc caused by vast quantities of 

 

Japanese cars being imported into this 

 

country is about to be followed by the 

 

video trade. 

 

As far as cars go, after much hard 

 

bargaining, the Japanese agreed to 

 

voluntary reductions in the number of 

 

exports sent to the UK. This was seen as 

 

a more attractive solution than to have 

 

provoked the British government into 

 

preparing legislation to effect the curb — 

 

something they would surely have had to 

 

do in the absence of the gentleman's 

 

agreement. 

 

The same process is now to apply to 

 

the import of Japanese video recorders. 

 

As the vast majority of recorders on sale 

 

in the High Street originate in Japan (UK 

 

production plants are still in the main 

 

just a twinkle in the MD's eye) this is 

 

bound to mean that market forces send 

 

the price of recorders up in the next few 

 

months. 

 

Various reports in the national press 

 

have quoted price rises of anywhere 

 

between £100 and £200 and put forward 

 

the very sensible idea that if you intend 

 

to get onto the video bandwagon sooner 

 

or later, it would be a good move to make 

 

it sooner. 

 

These new measures are being 

 

pushed Very much on their long term 

 

benefits, quite rightly as the consumer is 

 

not likely to be pleased in the short term. 

 

Those custodians of our balance of 

 

payments figures will be happy however, 

 

as will the various rental companies that 

 

have been forced to cut their rental 

 

charges to the bone in order to attract 

 

any customers at all. 

 

It's also hoped that, as TV set 

 

manufacture went before, video re-
corders will follow. There is now quite a 

 

healthy UK TV production capability, 

 

with the likes of Sony earning healthy 

 

foreign currency from exports of sets 

 

produced in Britain. The quotas on 

 

1 
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import video machines will, it's hoped, 

 

add a touch of urgency to plans for UK 

 

assembly/production equipment invest-
ment in the very near future. 

 

The old story then of short term 

 

disadvantages (primarily to the con-

sumer) set off against long term gains to 

 

the industry. 

 

Important Omission 

 

One amusing aspect of the agreements 

 

referred to above is the fact that they 

 

apply only to the current generation of 

 

recorders and do not mention the 8mm 

 

recorder/camera combinations that 

 

could be on sale as soon as 1984. These 

 

are likely to create a new, multi-million 

 

yen market and could finally signal the 

 

end of the traditional cine film industry. 

 

The standard for 8mm video is just 

 

about to be published as a result of an 

 

imminent Tokyo meeting at which more 

 

than 100 manufacturers will attempt to 

 

settle on a standard for the system. 

 

Philips, as may be expected, are the 

 

only European company with a develop-
ment interest in the new format. They 

 

have been negotiating technical details 

 

with a number of Japanese companies, 

 

primarily Matsushita (Panasonic in the 

 

UK and a_ company that also has a 

 

healthy stake in JVC) JVC themselves, 

 

Sony and Hitachi. If these five com-

panies can agree on a standard, and this 

 

now looks likely, the rest of the industry 

 

will have no choice but to follow. 

 

The new format will offer a combined 

 

camera and recorder utilising a 'micro 

 

cassette'. This cassette is then, with the 

 

aid of an adaptor, used in a mains based 

 

machine for any editing, titling etc. At 

 

least that's the information I have to 

 

hand. If this is the plan it seems obvious 

 

that the new format will, by default, 

 

spawn a new domestic video format. 

 

The reason for this is that while a 

 

range of mechanical adaptors would 

 

enable the 8mm standard cassettes to be 

 

transported in the various present day 

 

recorders the different recording 

 

techniques used by the likes of VHS, 

 

Beta and V2000 would preclude any 

 

playback of the recordings. It would, one 

 

supposes, be possible to have a camera 

 

capable of recording to the different 

 

formats, through if size and weight are 

 

an important consideration, the extra 

 

overhead in electronics may not be 

 

tolerated. 

 

All in all a very interesting area of the 

 

video industry and one which will bear 

 

very close examination over the next few 

 

years with a number of traditional 

 

camera manufacturers already getting a 

 

foothold in video with label engineered 

 

versions of main line video producers 

 

the advent of the 8mm format is bound to 

 

spur additional activity in this traditional 

 

industry. If Kodak are not represented in 

 

Tokyo I shall be very surprised. 

 

On a final note, full marks to all 

 

concerned on the attempt to agree a 

 

common standard. After the compact 

 

cassette it would seem to have been 

 

obvious that common formats were to 

 

the benefit of all. But no surround sound, 

 

current video recorders and a host of 

 

other examples have show that in 

 

general Averybody wants their system to 

 

be the one that's adopted and agreement 

 

between the electronic giants is very 

 

rare. With CD and now 8mm video we 

 

can only hope that format wars will at 

 

last be a thing of the past. 
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A big advantage with computers when it comes to simulating 

 

one characteristic aspect of human behaviour — unpredicta-
bility — is the ability to make a seemingly random selection 

 

from a large range of options. 

 

For instance, given a set of nouns to complete an unjustified 

 

response (one preceeded by the phrase ' ... to change 

 

the subject .. :), the 'intelligent' system can escape from a tricky 

 

situation — inability to converse about a certain topic — by 

 

embarking on a different and novel subject. Interaction with 

 

such a system is usually fascinating as a direct result of the 

 

inclusion of this random element. It therefore becomes an 

 

important requirement for the Al entrepreneur to possess some 

 

knowledge of how these elements are derived. 

 

In The Beginning 

 

The first notable attempt to bring together theoretical and 

 

practical methods for generating random numbers, or more 

 

accurately pseudorandom sequences, was by Lehmer in the 

 

early Fifties. Literally huge systems (eg, ENIAC) were utilising 

 

various approaches, without much proven success, to generate 

 

sequences of numbers that possessed an unpredictable 

 

quality. The ideal of ensuring each number had an equal 

 

chance of occurring, however, had not been attained. This led 

 

to the development of a generation process to meet more 

 

stringent requirements, and the first generator to evolve was 

 

called the congruential type. Figure 1 shows the theoretical and 

 

typical distributions obtained using this type of generator (the 

 

graphs also apply to other generators). With an infinite number 

 

of selections from 1 to n, the graph shows a rectangular 

 

distribution — every number has occurred an equal amount 

 

during generation. The second graph shows a practical 

 

situation for the numbers 1 to 5, where n represents the mean 

 

value. 

 

Figure . The two distributions associated with random 

 

numbers. The rectangular graph (above) is for an ideal 

 

situation, with the graph opposite showing a practical 

 

example. 

 

Systems which appear to respond 

 

in an intelligent fashion often rely 

 

upon three basic elements: a 

 

database, an heuristic processor 

 

and some random operator. This 

 

month we examine the derivation 

 

and function of the third element in 

 

relation to producing strings of 

 

words. 

 

FOR N >0 AND N< Mod 

 

N' = N x Mult (Modulus 'Mod') 

 

OR USING 'BBC' BASIC 

 

Ni = (N * MULT) MOD M 

 

Figure 2. The congruential random number generator. 

 

The Generation Game 

 

The formula used to derive random sequences using the 

 

congruential method is shown in Fig. 2. Its main attraction is the 

 

freedom from complicated operators, but it does tend to 

 

produce integers relatively prime to the modulus. A method 

 

which avoids this problem uses a generator called the mixed 

 

congruential type. This entails adding a constant to the original 

 

product before remaindering is performed. Alternatively, 

 

careful selection of modulus and multiplier, in the congruential 

 

type, will generate a sequence comprising every integer in the 

 

desired range. These special pairs of numbers are known as 

 

prime-primitive pairs and their values can be chosen from Table 

 

1. For the BBC Micro the largest integer that can be handled is 

 

231 — 1, so any pairs in the table can be used (this is in addition 

 

to the BBC's own random number generator). If you wish to 

 

check a given sequence for randomness, there are a number of 

 

tests (eg, Knuth; Vol 2) that can be applied for specific criteria. It 

 

is interesting to note, however, that if a single test for true 

 

randomness existed, it could be used (by elimination) as a truly 

 

random number generator — impossible via any algorithmic 

 

process. 
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POWER OF 2 

 

(2") 

 

PRIME 

 

(Mod) 

 

PRIMITIVE 

 

(MuIt) 

 

PRODUCT 

 

(Mod x Mult) 

 

2
12 

 

127 

 

29 

 

3302 

 

213 

 

211 

 

35 

 

7385 

 

2
14 

 

211 

 

41 

 

8651 

 

215 

 

491 

 

59 

 

28969 

 

2
16 

 

491 

 

84 

 

41244 

 

217 

 

1103 

 

117 

 

129051 

 

2
18 

 

1103 

 

156 

 

172068 

 

219 

 

1223 

 

421 

 

514883 

 

220 

 

1987 

 

451 

 

896137 

 

2
21 

 

1987 

 

1017 

 

2020779 

 

222 

 

2741 

 

1148 

 

3146668 

 

223 

 

10657 

 

735 

 

7832895 

 

2
24 

 

10657 

 

824 

 

8781368 

 

225 

 

4409 

 

4035 

 

17790315 

 

2
26 

 

19424 

 

3088 

 

59978224 

 

227 

 

10657 

 

7367 

 

78510119 

 

228 

 

24281 

 

9713 

 

235841353 

 

229 

 

29443 

 

13300 

 

391591900 

 

239 

 

39971 

 

20411 

 

815848081 

 

231 

 

414971 

 

4676 

 

1940404396 

 

Table 1. Prime-primitive pairs for congruential generators. 
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THAT 
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A 

 

TABLE 

 

CHAIR 

 

SIDEBOARD 

 

DESK 

 

Table 2. Random string concatenation sequences. 

 

Stochastic Strings 

 

Armed with a technique for obtaining almost limitless random 

 

sequences, we will close with a few words on their intrinsic 

 

value within a 'conversational' program. Looking at Table 2, its 

 

not difficult to imagine how some of the more basic programs 

 

put together lines of dialogue. Amazingly, the number of 

 

possible sentences that can be made from the table is 40 or 

 

4096. The source coding for a program segment to print any 

 

one combination is quite straightforward involving READ and 

 

DATA statements to place the 'word-blocks' into an array. A 

 

random selection then being made from each column and the 

 

strings concatenated to form the sentence. Although this 

 

approach can hardly claim to exhibit 'intelligence', to the naive 

 

observer a system incorporating these random elements is 

 

quite convincing. 

 

eg, 

 

THE CUP CAN BE FOUND UNDER THAT CHAIR 

 

HER BOOK IS ON THE CHAIR 

 

A VASE WAS NEAR THIS DESK 

 

HIS COAT WAS PUT UNDER A TABLE 

 

Figure 3. Selected examples of random concatenation. 

 

More sophisticated programs which can indulge in 

 

'intelligent' interactions, tend to employ random interjection as 

 

a means of side-stepping subjects not covered within their 

 

database. Next month we shall take a detailed look at the 

 

techniques underlying these systems. 

 

Bits And Pieces 

 

Since we've been discussing random numbers, readers may 

 

like to note the following program for generating a set of 

 

random numbers on a programmable calculator (the TI57 in 

 

this instance). The seed — initial value of N — is stored in 

 

Memory 1 and the number required in Memory 0. Then enter 

 

the maximum random number and run the p ogram. 
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CD REVEALED 

 

Outward appearances of a CD player are impressive enough delve 

 

beneath the surface however and amazing technological achievement 

 

is revealed. Michael Graham and Mike Skeet take the lid off the CD 

 

format. 

 

The damp squib that was the Philips laservision system 

 

introduced the idea that laser technology provided a means of 

 

storing digital information on a disc that was both robust and 

 

susceptible to mass production techniques. Compact Disc 

 

players provide another application for laser technology, this 

 

time for the less stringent requirements of an audio playback 

 

system. Philips are co-inventors of the system (together with 

 

Sony) and their work with lasers on the laservision players must 

 

have stood them in good stead during the development of the 

 

CD optical systems. 

 

Disc Production 

 

The first step in producing a Compact Disc is to convert the 

 

analogue audio signals into a stream of digital pulses. The PCM 

 

(Pulse Code Modulation) encoded signal is produced by 

 

sampling the input signal approximately once every 22mS and 

 

comparing this to 65,536 discrete voltage levels each 

 

corresponding to a 16 bit binary number. The digital code • 

 

corresponding to the level closest to the instantaneous value of 

 

the input signal at the sample point. To put this in perspective, 

 

the system operating at this conversion accuracy and speed, 

 

generates over 800,000 bits every second. 

 

The need for the speed and accuracy outlined above stems 

 

from the frequency response and noise performance 

 

demanded of the final system. Sampling theory states that the 

 

sampling rate must be at least twice the maximum frequency to 

 

be reproduced by the system (the exact sampling frequency of 

 

the CD system is 44.1kHz) and Quantisation theory shows that 

 

S/SN = 3N2/2 

 

where S - signal power 

 

SN = quantization noise and 

 

N = quantization number. 

 

The dynamic range can also be expressed 

 

D = 6x M + 1.76 dB 

 

With M = 16, the 98dB of the CD system is realised. 

 

To Err Isn't Digital 

 

In addition to the straight A/D conversion process an error 

 

correction code is appended to the digital data stream. The 

 

system adopted is the CIRC (Cross Interleave Reed-Solomon 

 

Code). This encodes the data stream in such a way as to 

 

minimise the effects of any corruption due, for example, to 

 

fingerprints or scratches on the disc's playing surface. 

 

The exact protocols involved in the CIRC encoding process 

 

are shrouded in industrial secrecy but briefly each of the 16 bit 

 

samples are first divided into two eight bit samples. Before 

 

these samples are error encoded they are subject to a process 

 

known as EFM (Eight to Fourteen Modulation). Each eight bit 

 

sample is converted to a 14 bit block during this process. The 

 

reason for this is the fact that the read system of the players 

 

cannot tolerate long sequences of either ones or zeros. A long 

 

sequence of zeros would make tracking of the disc difficult 

 

while a long sequence of ones would saturate the laser pickup 

 

element, adversely affecting its turn-off time meaning that it 

 

might not detect a zero after a long sequence of ones. A further 

 

reason for prohibiting long chains of either logic level is the 

 

need for the system to generate some form of clock data during 

 

playback. 

 

The CD specification dictates that there must be at least two 

 

zeros between any successive ones and that the maximum 
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number of zeros between ones must be equal to or less than 

 

ten. 

 

14 Bits yield 16, 384 discrete bit patterns of which only 256 

 

meet the above requirements. As there are 256 possible 

 

arrangements of our eight bit 'half sample' this means that by 

 

using a look-up table stored in a 14 bit ROM, we can encode the 

 

8 bit PCM codes into 14 bit blocks that meet the system's 

 

requirements. When stringing together these 14 bit blocks, it is 

 

necessary to append three bit merging blocks in order that the 

 

ones/zeros constraints are not violated. These contain no 

 

information and are ignored by the decoder. 
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Figure 2: An illustration of the interleaving process which spreads 

 

individual data blocks over a larger area of the disc's surface. This 

 

minimises the effect of any drop-outs. 

 

It's A Frame 

 

Thus far, the system has converted the analogue input signal 

 

into a 16 bit PCM code, split this into two, 8 bit words and 

 

converted these words into a 14 bit pattern together with a 3 bit 

 

merging word. At this stage the blocks of audio data are 

 

'interleaved' or re-arranged in time. The principle involved is 

 

shown in Fig. 2 and it can be seen that this makes the system far 

 

more tolerant of data corruption at read out by effectively 

 

spreading each 'quantum' of audio data over a wider area of the 

 

disc than would be the case without interleaving. Thus a 

 

dropout at one point in the disc may affect a number of blocks 

 

of data but will only corrupt one or two bits from each block. By 

 

including a parity bit together with a correction system, the 

 

effect of errors in only a few bits can be completely 

 

compensated, and thus data integrity preserved. 

 

The interleaved audio blocks are now arranged within a 

 

frame that starts with a 24 bit synchronisation pattern. This is 

 

followed by a block of 12, 14 bit audio blocks together with 

 

merging bits (6 audio samples worth) and then by a block of 

 

CI RC parity correction bits. A second block of audio and parity 

 

information completes a data frame. A frame thus consists of 

 

588 bits of sync, audio and error correction data. 

 

This bit stream is now transferred to the 120mm DA CD disc, 

 

by means of a laser. The process is outlined in Fig. 3. 
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Figure 1: Block diagram of the A/D conversion system used in the 

 

production of CD discs. 

 

Glass surface is polished. 

 

Photo-resist is applied. 

 

Cutting by laser beam. 

 

  Developing; photosensitive 

 

  portion removed. 

 

  Surface is processed; silver 

 

  COating. 

 

  Preparation of metal master. 

 

Impression taken 

 

with stamper. 

 

transparent plastic — 

 

Reflective surface by 

 

aluminum evaporation. 

 

Protection film signal surface 

 

applied. 

 

Read out from this side. 

 

Figure 3: An illustration of the CD disc's manufacturing process. 
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Play It Again 

 

The first stage in reconstituting an audio signal from the CD 

 

system is to read the digital information contained on the disc. 

 

All CD players use a semi-conductor laser and detector 

 

arrangement to scan the disc's surface. The disc scans from the 

 

centre outward (to facilitate the introduction of smaller CDs in 

 

future) the beam being carried across the disc on a servo driven 

 

housing. 

 

As well as recovering the digital signal from the disc, the laser 

 

produces supplementary beams which are used by systems 

 

associated with the servo drive motors, to provide tracking and 

 

focus control. For tracking control, side spots are produced, 

 

and by comparing the outputs from detectors associated with 

 

these, tracking control may be achieved. Focusing may be 

 

controlled by monitoring the signal reflected from the disc with 

 

a quadrant of photo diodes. A circular (in focus) reflection 

 

would produce an equal signal in each quadrant, while an out of 

 

focus beam would produce an out of balance condition. 

 

The recovered data signal, at a rate of 4.3218 M bits per 

 

second is first passed to conditioning circuitry and to a Phase 

 

Locked Loop for clock regeneration. 

 

The digital signal is then fed to a shift register until the 

 

synchronisation block is recognised. The subsequent 14 bit 

 

blocks are latched and converted back into eight bit blocks by 

 

way of a ROM look-up table similar to that used during 

 

recording. 

 

The audio blocks of data are then fed to an error correction 
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Figure 7: A schematic view of the Sony players optics. 
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Figure 4: Detail of the information contained in a data frame. 

 

cylindrical lens 

 

Figure 6: Maximising 

 

the number of bits 

 

in a PCM system 

 

minimises the quant-
isation noise produced 

 

Detector Position 

 

(The cross section is round when 

 

She beam is making the spot on 

 

the disc correctly.) 

 

Figure 5: The focus control adjusts the 

 

reflected laser light until it is circular. 

 

error (quantization noise) 

 

and 'jitter reduction' block that produces a signal whose data 

 

rate is solely dependent on the system's clock. If the 'jitter 

 

reduction' circuit operates, an error signal is generated and is 

 

used to modify the speed of the motor driving the disc. 

 

De-Leaving 

 

The signal at this stage is still interleaved: de-interleaving 

 

involves storing the 24 audio blocks and eight error blocks of 

 

one frame in RAM under the control of the Reed-Solomon 

 

circuitry. The decoder is able to correct one corrupted word but 

 

if the first parity bit shows more than one word in error the 24 

 

audio blocks are written back to RAM unchanged, together with 

 

the second parity block (4 words). At the same time a flag to 

 

indicate the unreliable nature of the data is set. This second 

 

writing process further de-interleaves the signal and can 

 

correct up to two erroneous words with the aid of the second 

 

parity block. If the data was not capable of correction a second 

 

flag bit is set. 

 

After 30 stereo samples have been stored in RAM the first is 

 

output as a 16 bit burst followed by an 8 bit gap and then 

 

another 16 bit group. An incorrect sample will have a flag bit 

 

associated with it while if two consecutive blocks are incorrect 

 

after de-interleaving a flag bit is inserted in the 8 bit interval 

 

immediately upon detection — that is 30 samples before the 

 

corrupted data appears at the output. 

 

Data that is flagged as unreliable is fed to the muting and 

 

interpolation circuitry of a CD player. 

 

Quiet Please 

 

The muting and interpolation circuitry operates at three levels, 

 

with no error flags present, data passes unchanged. With an 

 

error flag associated with a single 16 bit block, the error is 

 

compensated for by replacing the erroneous sample by a 

 

process of linear interpolation. If an error flag is detected in the 

 

RADIO & ELECTRONICS WORLD 

 

37 

 



 Feature 

 

1-13 

 

approx. 
2 

0 pm 

 

0 

 

1

-

4 

 

approx. 20 Alm 

 

0 

 

-L-10 0 

 

00 

 

0 

 

(6) 

 

side spot 

 

0 

 

Or

_ main spot 

 

0 

 

dr- side spot 

 

(c) 

 

mis-traciong correct tracking 

 

Figure 8: The tracking control system operates by monitoring the 

 

amount of light reflected back from the main beam's side spots. 

 

8 bit interval between data blocks the value of the samples is 

 

immediately reduced and if such flags continue occurring, will 

 

be zero after 30 samples. This gradual reduction in output 

 

removes the likelihood of audible clicks being produced. The 

 

output will gradually be restored to full as soon as the error flag 

 

is re-set. 

 

Up to 12,000 bits, or 8.5mm of track can be in error before 

 

output is reduced to zero and in practice this level of circuit 

 

action will rarely be encountered. When it's considered that 

 

even a 20mm section of unreadable track would only cause 

 

muting for about one hundreth of a second, the robustness of 

 

the system can be fully appreciated. 

 

Back To A 

 

The final part in the chain is the D/A converter and it's here that 

 

the major difference between the Japanese and European 

 

approach is revealed. 
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The oriental players adopt a 16 bit D/A converter followed by 

 

a brick wall filter (to remove sampling frequency breakthrough) 

 

that rolls off abruptly at just above 20kHz. This approach has 

 

two disadvantages, firstly 16 bit D/A's are expensive and 

 

secondly that the brick wall filter is prone to introducing phase 

 

distortion in the audio signal. 

 

Philips have adopted a system designed to overcome these 

 

problems - it's based on a fast 14 bit (low cost) D/A that runs at 

 

four times the basic system's clock rate, ie, 176.4kHz. This is 

 

referred to as over-sampling and has the result of effectively 

 

quadrupling the bandwidth of the system to 88kHz. As the 

 

quantisation noise is spread equally throughout this band, only 

 

25% of the noise appears in the audio bandwidth. In addition, 

 

the quantisation frequency is now shifted to well above the 

 

upper limit of the audio frequency band which means the 

 

requirement for a brick wall filter at the output is removed. In 

 

fact a 3rd order Bessel filter, possessing excellent phase 

 

linearity, can be employed. 

 

These facts mean that the 14 bit D/A can turn in a 

 

performance equal to that of a 16 bit design. 

 

Full Circle 

 

This brief description of the recording/replaying chain of a CD 

 

player has not done the intricacies full justice but has, we hope, 

 

given an insight into the techniques involved. 

 

No matter how technically elegant the system is however, CD 

 

players will stand or fall on the quality they offer. Read the 

 

reviews elsewhere in this issue for a verdict on whether the 

 

technology has succeeded in producing the ultimate sound. 

 

• R&EW 
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CRYSTALS MANUFACTURED TO ORDER TO AMATEUR SPECIFICATION 

 

6 to 9.999kHz HC13/U 

 

10 to 19.99kHz HC13/U 

 

20 to 29.99kHz HC13/U 

 

30 to 59.99kHz HC13/U 

 

60 to 79.99kHz HC13/U 

 

80 to 99 99kHz HC13/U 

 

100 to 149.96Hz HC13/U 

 

150 to 159.96Hz HC6/U 

 

160,0 399.9kHz HC6/U 

 

400 to 499.9kHz HC6/U 

 

500 to 799.9kHz HC6/U 7.83 

 

800 to 999.9k Hz HC6/U £11.01 

 

1.0 to 1.499MHz HC6/U £11.25 

 

£32.80 1.5 to 2.59MHz (fund) HC6/U f 5.36 

 

£31.00 2.6 to 21MHz (fund) HC6/U £ 4.87 

 

£23.08 3.410 3.99MHz (fund) HC18 & 25/U f 6.75 

 

£21.73 4 to 5.99MHz (fund) HC18 625/U f 5.36 

 

£15.69 6 to 21MHz (fund) HC6, 18 & 25/U £ 4.87 

 

£13.013 21 to 25MHz (fund) HC6, 18 & 25/U £ 7.31 

 

£11.32 2510 28MHz (fund) HC6, 18 & 25/U £ 9.00 

 

£11.32 18 to 63MHz 13 0/T) HC6, 18 & 25/U £ 4.87 

 

f 7.83 60 to 105MHz150/11HC6, 18 & 25/U f 5.61 

 

£ 7.00 105 to 125MHz (5 0/T) HC18 & 25/U f 8.44 

 

12510 147MHz 17 0/TI HC18 & 25/U £11.25 

 

14710 175MHz (90/1) HC16 & 25/U £12.66 

 

17510 250MHz (9 0/T) HC18 & 25/U £13.50 

 

TOLERANCES. Up to 800kHz Total tolerances = 100pm 0
°C to *70°C 

 

Over 800kHz - Adj tol = ± 2Opprn, Temp tol = ± 30ppm - 10°C to 60°C 

 

Unless otherwise specified fundamentals will be supplied to 30pf circuit conditions and 

 

overtones to series resonance. 

 

DELIVERY: 1MHz to 105MHz - 4 /6 weeks, other frequencies-6/8 weeks Prices shown are 

 

for one off" to our standard amateur specifications, closer tolerances are available Please send 

 

us details of your requirements. 
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NEW FASTER SERVICE 

 

We are now supplying crystals to most commercial and MIL specifications in the range 1MHz 

 

to 60MHz, ordered in small quantities, within 2i weeks AT NO EXTRA CHARGE. We also have 

 

an even faster EXPRESS SERVICE for that very urgent order. We can also supply crystals for 

 

commercial applications e.g. Microprocessor, TV etc.at very competitive prices. Let us know 

 

your needs and we will send send a quote by return, alternatively telephone or telex OUf Sales 

 

Engineer Mr Norcliffe who is normally available in the office for technical enquiries between 4.30 

 

and 6.30 p 

 

DOUBLE BALANCED MIXER 

 

We are now stocking two new double balanced mixers which are pin compatible with both 

 

the MD 108 we used to stock and also the S8L1, but have much superior specifications 

 

covering 500 kHz, to 500 MHz. The M8 is hermetically sealed@ £7.83. The M18 is non 

 

hermetically sealed@ £6.09. 

 

4 METRE, 2 METRE AND 70 CENTIMETRE STOCK CRYSTALS 
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details of our Converter. Marker and Alternative IF crystals, crystal sockets and our AERIAL 

 

RANGE see April 1983 R&EW, page 4 or send SAE to the above address. 
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Sony CDP101 
 

,4411.441141.4.4.41444 4 4 al 

 

Mike Skeet looks at Sony's player 

 

complete with remote control unit. 

 

The Sony CDP101 player is finished black and is 353mm wide, 

 

100mm high and some 340mm deep. Very much like a cassette 

 

deck but smaller than many, certainly packed tight with 

 

mechanics and electronics in contrast to many cassette decks 

 

which are full of 'air', mainly to get the size to match amplifiers 

 

and tuners. At the back, the transformer housing and power 

 

section heat sink, protrudes. 

 

Of course, this report can only be somewhat subjective as 

 

there is not an established way of evaluating its audio output. 

 

Reputable standard test discs would be needed and as yet the 

 

only ones to exist are those used 'in house' at hardware and 

 

software factories. So this report will look at the ergonomics, 

 

user facilities and assess the sound quality and its reliability 

 

with the aid of four CDs to hand. 

 

At the back, the most important thing is where the signal 

 

comes out. Two gold plated phono sockets provide this and 2 

 

volts RMS maximum of signal level can apparently be expected. 

 

There is of course a finite peak output from a digital system. The 

 

average level out is very much the same as a modern cassette 

 

deck. Also at the back, there are switches labelled Auto Shock 

 

on/off, Auto Pause on/off, a socket for Sync out and a multiway 

 

accessory connector. The Auto Pause switch produces pause 

 

mode after the playing of each track on the disc. Mains input is 

 

by fixed lead with a switched mains output on a 2 connector IEC 

 

socket. 

 

Now to the front business end. The disc loading is very neat 

 

indeed. It is called 'linear skate loading'. In other words a tray is 

 

driven out of the machine on pressing the open/close button on 

 

the front of the tray itself. The disc is laid label upwards in the 

 

tray. Centering is automatic once it has been drawn in. To play 

 

the disc, it is then necessary to press the play button. 

 

Alternatively pressing the play button only will retract the tray 

 

and commence the playing. 

 

There is an average of 4sec before signal is heard after 

 

pressing the play button with the tray already retracted. From 

 

pause mode at the start of a disc or with a particular track 

 

selected there is around 2 secs before signal is heard. This was 

 

with the four CBS/Sony discs to hand. The assumption is that 

 

the disc 'cutting' specifications are strict and adhered to at the 

 

different plants. I mention this cueing aspect as the players 

 

must end up in broadcasting and disco use and with the disc 

 

hidden inside the machine, access has to be via the machine's 

 

controls. Pause can be used at any point and with the ability to 

 

slow and fast search up and down the disc, cueing should be 

 

respectably accurate. 

 

A nice feature is the automatic engaging of play mode when 

 

pause is pressed. This probably cannot be applied to cassette 

 

decks as there is the record mode to consider. 

 

To return to the remarkable feature of fast and slow search up 

 

and down the disc. When on pause, 10 minutes can be covered 

 

in 3 secs! When in play mode, 10 minutes takes 26 secs or so to 

 

scan depending exactly where one is on the disc. That's at high 

 

speed search. At slow speed there is just one rate, around twice 

 

real time. What is heard is not pitch shifted of course! A sort of 

 

staccato set of short excerpts as the temporary digital store is 

 

filled and emptied. But it is a recognisable signal allowing 

 

effective search. At least there are no funny wear aspects to 

 

consider, which always concerned me. about cassette cue and 

 

review. 

 

The LCD read out informs when a disc is loaded and when 

 

scanning to different tracks is in progress. The track number 

 

being played is shown and there is a comprehensive timing 

 

display. In one mode the total time to go is displayed. So right at 

 

the start it is possible to find out the total playing time. In the 

 

other mode, as each track is played its elapsed time is shown. 

 

Individual tracks can be selected on the machine itself, either 

 

further up, or back down the disc. 

 

Four of the small press buttons between the main mode 

 

buttons and the time readout display are grouped together. 

 

One allows track one to be repeated indefinitely if that is what is 

 

desired. Another allowing all to be repeated and a third letting a 

 

chosen section be repeated. This latter facility is produced by 

 

pressing it at the start of the desired section and again at the end 

 

of the piece required. The fourth button is labelled 'clear' to 

 

cancel whatever arrangement is set up. 

 

When new-comers are introduced to the player and asked to 
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stop it they initially look for a stop button. After all cassette 

 

decks have had such buttons for years. There isn't one as such 

 

on the CDP101 player. Pause, of course could be used but I 

 

think the intention is that reset be used. This will do just that, 

 

resetting the player to the beginning of the disc, cancelling any 

 

programming arrangements. There is evidence of 'early days' 

 

about the layout of the controls and their particular functions. I 

 

suppose one naturally looks for a similarity to the cassette deck. 

 

Also I keep looking for LED level controls indicating the 

 

program levels. Perhaps future models will be so equipped, 

 

though of course it is by no means essential! In fact the best way 

 

to an initial lowering of price would be a stripped down player 

 

which does just that, with at least track selection. 

 

The CDP101 has a headphone output with level control and 

 

external timer on/off switch. 

 

Remote Commander RM101 

 

This duplicates all the CDP101's main controls. Infra red 

 

signalling is used and the general coverage is wide — it will 

 

work from behind the player if there are nearby objects to give 

 

reflections. The player has the option of a tone beep to 

 

announce reception of commands. The switch for this seems 

 

something of an afterthought as it is underneath the player. The 

 

disc drawer cannot be opened or shut from the commander, 

 

presumably as one would have to be present to handle the disc 

 

anyway. 

 

The commander has additional buttons 1 to 0 to allow remote 

 

track selection. This involves pressing the appropriate button 

 

(or buttons for track ten upwards) and then pressing the start 

 

button. Remote controls for TVs provide control over sound 

 

level but this is not available with this compact disc package. 

 

Software Portents 

 

It is early days at the time of writing and only four discs were to 

 

hand. All of these were from the CBS/Sony stable. When I 

 

watched people handle them, I noticed the good housekeeping 

 

of handling LPs being followed. But this is supposed to be 

 

unnecessary, isn't it? 

 

The laser scanned area is quite thickly covered in clear hand 

 

plastics but the label isn't. But it's more than the label, it is the 

 

reverse of the quite thin aluminium disc which is the heart of the 

 

whole affair. My impression was that this was sandwiched in the 

 

protective plastics. 

 

I was deliberately ill-treating the four discs I was auditioning, 

 

imagining that the protection was double sided. Scratch and 

 

scuff damage on the playing side did not seem to affect the 

 

audio performance. This is to be expected, as the laser beam is 

 

out of focus at the surface of the disc. The label can be easily 

 

scratched and these penetrate through to the 'playing surface'. 

 

Small pin holes are handled by the error correction 

 

arrangements. A long scratch caused the player to jump in time, 

 

in a rather random way. Having the same thickness of 

 

protection over the label side would surely prevent this. 

 

The CBS/Sony compact discs come in library cases which 

 

take some experience in opening! Almost a party trick to test 

 

the uninitiated. The music notes are in a booklet which serves to 

 

identify the album through the cover of the case — and difficult 

 

to remove without producing creases. The samples available 

 

were very dull in appearance — something the average LP 

 

sleeve does not suffer from. The shortcomings of the packaging 

 

design can, in fact, be laid at the door of Polygram as it's part of 

 

the Philips licensing arrangement. 

 

What Is The Audio Like? 

 

I have been regularly using in the last few months for location 

 

recording, the Sony PCM Fl Digital recorder which records on 

 

Beta video cassettes. This has been mainly in the classical 

 

music field for conventional LP and quality Real Time 

 

duplicated cassette in Dolby C. As mentioned in my 'write up' in 

 

R&EW Dec '82 it produces rather superb results when used with 

 

microphones capable of producing a decent signal. The PCM 

 

Fl LSIs are apparently the same type as used in the Sony CD 

 

players. 

 

The compact discs so far heard directly on the CDP101 

 

player consist of three classical releases, apparently from 

 

analogue masters, a Jazz influenced pop release from Weather 

 

Report, this from a digital master and via a PCM Fl tape copy 

 

the sound of a Dire Straits compact disc. 

 

The three classical releases show what we must assume to be 

 

poor microphone and/or recording techniques. In particular 

 

the string sound is hard and tiring. Oh yes there is an absence of 

 

LP surface noise, clicks and pops and the analogue master tape 

 

hiss is accurately heard. All indications of listening to the 

 

original master, but it will need better examples to do justice to 

 

the transparency of the CD medium. The Weather Report disc 

 

was of a live concert and despite the Digital master was not 

 

technically satisfying in my view. The Dire Straits mastering 

 

was obviously of a much higher standard. 

 

My personal experience with the PCM Fl recorder and a 

 

British Calrec Soundfield microphone in the classical field are 

 

in an altogether different class. Not just the nature of the 

 

instrumental sounds but the coherent imaging and ambience. 

 

Others who have heard the masters volunteer this view. So with 

 

the revealing nature of the CD system it is obvious that record 

 

producers and engineers will have to look to their mic types and 

 

techniques. After all it is not without interest that there seems to 

 

be a breath of fresh air in the sound from some re-releases on a 

 

well known budget LP label of 1960 recordings made with 

 

simple mic techniques. 

 

HITACHI DA-1000  

 

Peter Luke with a description of the facilities offered by Hitachi's 

 

implementation of the CD system. 

 

Of the first wave of CD players launched during March, the 

 

Hitachi got off to perhaps the shakiest start. The reason for this 

 

less than auspicious start were the reports in some sections of 

 

the Hi-Fi press concerning the poor 'subjective' audio quality of 

 

the DA-1000. The problems were put down to design faults in 

 

the players D/A and output filter circuitry. These effects 

 

showed up on pre-production samples of the player and must 

 

have prompted a considerable amount of last minute design 

 

work as the production models appear to have been modified to 

 

overcome any shortcomings in the player's performance. 

 

The player is front loading with the disc adopting a vertical 

 

position during play. This means that the Hitachi player is 

 

rather larger in size than Sony's machine, its front panel being 

 

dominated by the central disc draw. The left hand section of the 
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HITACHI DA-1000  

 

front panel consists of various status and timing indicators 

 

while the right hand section is made up of some twelve or so 

 

control buttons. These control a range of 'trick' functions and in 

 

some peoples' opinion sales of any particular CD player will be 

 

determined not so much by the ultimate sound quality, but by 

 

the ancillary facilities offered — very much the way of the video 

 

market. 

 

To play a disc, the open/close switch is pressed — this will 

 

cause the disc draw to swing down to about 200 from the 

 

vertical. The disc is now slotted into the draw until it's about half 

 

way in. It's a great temptation to push the disc further into the 

 

draw or to close the draw manually. These wayward thoughts 

 

must be resisted however, the player taking care of such 

 

mundane operations when the open/close switch is pressed. 

 

Having got the disc into the playing position, the DA-1000 

 

scans the disc's programme information track and displays the 

 

number of tracks on the disc in the total program display. This 

 

operation takes five to ten seconds and after it's completed, all 

 

displays are set to zero and the DA-1000 is ready for action. 

 

To play a disc without making use of any of the frills it's only 

 

necessary to press the play button. The track selector indicator 

 

will then display a 1 and the time counter will display elapsed 
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time in minutes and seconds. The volume level can be adjusted 

 

by means of an up or down control button its level being 

 

displayed by a series of LEDs at the lower left hand side of the 

 

player. There's no need to worry about the effect of an 

 

electronic attenuator on the quality of the audio signal — the 

 

up/down buttons drive a motor that controls an ordinary, 

 

passive, pot. 

 

The DA-1000 programmed play facility is fairly straight-
forward in operation. The machine can store up to 15 different 

 

selections. To enter a track, the program button is pressed and 

 

then the track number entered by means of two buttons that 

 

increment the program counter in steps of 1 or 10. This method 

 

of selecting tracks is slightly less convenient than a keyboard 

 

entry system but in practice is not too much of an 

 

inconvenience. 

 

When all tracks have been entered, pressing the play button 

 

will play the tracks out in the required order. At the start of each 

 

track,the time counter will briefly display the total time of the 

 

recording before reverting to zero and commencing a real time 

 

display. 

 

The location indicator above the time counter will at all times 

 

give an indication of the position of the player's scanning diode 

 

on a scale from 0 mins to the full 60 mins recording time. 

 

The player's call button can be used to display the contents of 

 

the program memory. 

 

During unprogrammed play the player's fast forward and fast 

 

rewind controls can be used to skip forwards (or backwards) 

 

over one or more tracks, depending on how often the controls 

 

are pressed. The repeat control will allow the same track to be 

 

played until the instruction is cancelled. 

 

One final facility available on the player is akin to the visual 

 

search of a video recorder. Pressing both play and fast forward 

 

or reverse will cause the player to skip over tracks for 30 

 

seconds worth of material and then play one second of the 

 

track. 

 

Impressions 

 

Our sample of the DA-1000 performed well, the major omission 

 

in our minds being the lack of a remote control option. 

 

Our player did not exhibit any of the audio problems 

 

reportedly exhibited on some of the pre-production models and 

 

with its fairly comprehensive range of features — looks to be a 

 

good buy. 
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THE ULTIMATE 

 

rat& 

 

(Buy 
it with Access 

 

FORGET THE REST, THESE ARE THE BEST. BUT DON'T TAKE OUR WORD. ASK A SOTA USER 

 

NEW PRODUCT 

 

SCP144S 144MHz 

 

Ax preamp 

 

RF switched 

 

NF better than 1.5dB 

 

Gain 12dB minimum 

 

£23.00 inc VAT (A) 

 

SCL144/30 

 

144 MHz 

 

1-3 Watts input 

 

30 Watts output 

 

Ax preamp 

 

£63.25 inc VAT (B) 

 

SCL144/50 144MHz 

 

10 Watts input 

 

50 Watts output 

 

Rx preamp 

 

£74.75 inc VAT (B) 

 

SCL432 432MHz 

 

10 Watts input 

 

50 Watts output 

 

£86.25 inc VAT (Cl 

 

SCL432P 432 MHz 

 

10 Watts input 

 

50 Watts output 

 

Ax preamp 

 

£97.75 inc VAT (C) 

 

SCL144PSL 

 

144MHz 

 

1-3 Watts input 

 

100 Watts output 

 

Ax preamp 

 

Built in mains power 

 

supply 

 

£195.50 inc VAT (D) 

 

SCL144PS 144MHz 

 

10 Watts input 

 

100 Watts output 

 

Ax preamp 

 

Built in mains power 

 

supply 

 

£172.50 inc VAT (D) 

 

NEW PRODUCT 

 

SCL144PL 144MHz 

 

1-3 Watts input 

 

100 Watts output 

 

Ax preamp 

 

£142.60 inc VAT (C) 

 

15 amp power 

 

supply 

 

13.8 volts output 

 

Fully protected 

 

£63.25 inc VAT (D) 

 

SCL144P 144MHz 

 

10 Watts input 

 

100 Watts output 

 

Ax preamp 

 

£115.00 inc VAT IC) 

 

SCL144 144MHz 

 

10 Watts input 

 

100 Watts output 

 

£92.00 inc VAT (Cl 

 

For further information on any of the above products, please contact our sales department. SAE with all enquiries please. 

 

Post Et packing charges (A) £1.00. (B) £1.50. (C) £2.00. (D) £2.50. 

 

TRADE Et EXPORT ENQUIRIES WELCOME 

 

SOTA COMMUNICATION SYSTEMS LTD 

 

22-24 CHILDWALL LANE, BOWRING PARK, LIVERPOOL LI4 6TX 

 

Terephone 051-480 5770 

 

FARNBOROUGH 

 

COMMUNICATIONS 

 

FOR 

 

ALL YOUR 

 

AMATEUR EQUIPMENT 

 

Yaesu, Sommerkamp, FDK, 

 

lcom, Drae, Microwave Modules, 

 

J-Beam, Shure Mics, Adonic Mics, 

 

Welz Equipment, Benchers Keyers, 

 

Baluns. TVI high pass and band 

 

stop filters. 

 

Instant HP Terms 

 

97 Osborne Road 

 

North Camp 

 

Farnborough, Hants 

 

Tel: (0252) 518009 

 

Revolution in circuit 

 

board maker kits from 

 

leading manufacturer 

 

The Electrolube CM100 Circuit Maker provides everything 

 

necessary to produce positive photographic film masters from 

 

same-size published circuit layouts and to mdke either 

 

single or double-sided boards from these or other positive film 

 

masters. 

 

Features 

 

• Economic and simple to use. 

 

• No expensive equipment required e.g. darkroom, cameras etc. 

 

• Photographic experience not needed. 

 

• Simple etching process. 

 

• Universal exposure and assembly frame custom-designed, 

 

professional quality. 

 

• Ergonomically designed storage pack which includes free-standing 

 

shelf for chemicals. 

 

• Step-by-step instruction manual, workbench and trouble-shooting 

 

charts provided. 

 

• Special clearing process ensures excellent clear positive film 

 

masters. 

 

• Photoresist available in non-aerosol form to eliminate 'spotting' 

 

when applied to the board. 

 

Mercia Electronics, Coronet House, Upper Well St., Coventry CV1 4AF. 

 

Vr
Send for full illustrated brochure 

 

and price details, post to: 

 

Name  

 

Address 
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100W POWER 
 

AMPLIFIER 

 

A mono block design that 

 

sounds as good as it looks. 

 

Design by Steven Marshall and Derek Frost. 

 

Readers of R&EW will remember our last 

 

Hi-Fi amplifier project, which was well 

 

received overall. However, with the 

 

imminent arrival of the digital audio disc 

 

on the Hi-Fi scene, we felt that it was time 

 

to have another look at amplifiers in 

 

general. If the advance publicity for the 

 

digital disc were to be believed, the front 

 

end of any disc playing system, which 

 

has traditionally been the factor with the 

 

most influence on the final quality of 

 

even the highest quality system, was 

 

about to be replaced by a new, low 

 

distortion, low crosstalk, very wide 

 

dynamic range unit. 

 

This would obviously be a new factor 

 

affecting amplifier design. Since with 

 

crosstalk figures of 80-90 dB available 

 

from the new disc unit, the traditional 

 

design of amplifier with a single 

 

common power supply would no longer 

 

be capable of doing justice to the signal. 

 

Dynamic ranges of 80-90dB would 

 

also indicate that especially with todays 

 

inefficient loudspeaker designs, a larger 

 

reserve of output power than is currently 

 

normal with domestic amplifiers would 

 

also be required. 

 

To this end we have burned the 

 

midnight oil (and our fingers sometimes) 

 

to bring you the ultimate in kit-design 

 

amplifiers, based upon new rugged 

 

bipolar transistors which produce 

 

amazingly delicate high frequency 

 

sounds and solid precise bass. This 

 

latter feature has so' far eluded most 

 

MOSFET designs. 

 

Monoblock design takes care of the 

 

crosstalk, and when used close to each 

 

loudspeaker enables the use of short 

 

heavy speaker cables. The power 

 

delivery is prodigious, even into loads of 

 

2 ohms which means that literally any 

 

loudspeaker may be used without any 

 

problems. We have also gone to the 

 

trouble to design and produce an 

 

exclusive and professional metal cabinet 

 

with an extruded aluminium fascia, all in 

 

a durable attractive dark metallic finish, 

 

which will also be used extensively in 

 

future audio and other projects. Now 

 

that your appetite is whetted, read on 

 

and see how it works. 

 

Listen With R&EW 

 

Not long after assembling and testing 

 

the first prototypes, we had the good 

 

fortune to acquire a digital disc machine 

 

along with a couple of discs, so of course 

 

we all assembled in the largest available 

 

space with the aforementioned disc 

 

machine, two amplifiers and a pair of 

 

Roger's Studio One loundspeakers. 

 

We switched on, held our breath (to a 

 

man) and turned up the volume on the 

 

disc unit. What a Revelation! We had 

 

never heard such sound. A visiting 

 

engineer from a very well known 

 

broadcasting body was heard to 

 

comment that it was the most realistic 

 

that he had heard. The dynamics on say 

 

a harpsichord were incredible, and kettle 

 

drums seemed to be in the room with the 

 

rest of the orchestra. 

 

Since that time the amplifiers have 

 

been tried in every description of system 

 

from normal hi-fi to super-fi and even 

 

ultra-fi, always with the same kind of 

 

reaction, with or without digital discs. 

 

Try them yourself and we're sure you will 

 

agree that we have created a beauty, not 

 

a beast!! 

 

SPECI FICATION 

 

Frequency Response —3df3 1.5Hz and 86k 

 

Rise Time 4µS 

 

Slew Rate 23V/US 

 

THD 1kHz <.01% at rated output into 80 

 

THD 20kHz < .03% at rated output into 80 

 

IMD 10kHz & 11kHz output 85up/p into 80 <.03% 

 

Power Output 200 watts into 40 

 

130 watts into 80 

 

80.0 watts into 150 

 

Input volts for 100 watts into 80 0.725V 

 

Dampling Factor > 150 10Hz - 20kHz at 

 

100 watts into 80 

 

Signal to noise ratio unweighted > 96dB 

 

Gain x39 (32dB) 

 

46 

 

RADIO & ELECTRONICS WORLD 

 



 Project 

 

1kHz 

 

Square wave response of amplifier showiag 4us rise time. 

 

20kHz(5us per div.) 

 

1kHz 20kHz 

 

THD of amplifier at 100W into 8 ohm. Distortion trace is amplified by a factor of 

 

approximately 750. 

 

1kHz 20kHz 

 

THD of amplifier at 1W into 8 ohm. Distortion trace is amplified by a factor of 

 

approximately 750. 

 

10kHz & 11kHz 

 

85V P/P into 8 ohm 

 

10kHz & 11kHz 

 

80V P/P into 8 ohm 

 

in parallel with 2.2uF 

 

Intermodulation distortion of amplifier measured on Marconi TF2370 Spectrum Analyser; 

 

Vertical scale: 10dB per div.; Horizontal scale: 2kHz per thy. 

 

Circuit Description 

 

The mono power amplifier to be described is an 

 

AC coupled non inverting circuit with a 

 

conjugate complimentary output stage design 

 

delivering over 100 watts into an 8 ohm load with 

 

plenty of back up into 4 ohms and 2 ohms. 

 

The input stage uses a BIMOS operational 

 

amplifier, IC1 well isolated from the positive and 

 

negative supply rails and running from a ± 5.1V 

 

zener regulated supply, R4.ZD1, and R5.ZD2. 

 

Q1 acts as an inverter buffer stage, the inverting 

 

output being directly coupled to Q2 and the non 

 

inverting output across R7 providing local 

 

negative feedback via R10 and C6, with C6 

 

blocking the DC potential from pin 2 of IC1 

 

which would cause a large DC offset at the 

 

loudspeaker terminals. Q2 is the main voltage 

 

amplifier stage and provides the complete 

 

voltage output swing from the amplifier. Q4 with 

 

its associated components, D3, D4 and R8 form 

 

the constant current load for Q2 with Q3 acting 

 

as a Vbe multiplier to provide the adjustable 

 

quiescent bias for the output stages C5 and R9 

 

form the main HF stabilization pole of the 

 

amplifier with D1 and D2 forming an anti-

latching circuit allowing instant recovery from a 

 

large overload signal. 

 

The conjugate complementary output stages 

 

are formed by Q7 feeding the parallel connected 

 

output transistors Q9 and Q11 which equates to 

 

an NPN Darlington stage and Q8 feeding the 

 

parallel connected output transistors Q10 and 

 

Q12 equating to a PNP Darlington stage. These 

 

stages have high current gain and unity voltage 

 

gain. 

 

Overall negative feedback is provided by R17, 

 

R3 and C3, with C3 becoming an open circuit at 

 

DC when the closed loop gain becomes unity, 

 

which ensures a DC offset of less than 5mV at 

 

the loudspeaker terminals. The AC closed loop 

 

gain is 32dB( x39). C10 and C11 in conjunction 

 

with R15 and R16 respectively are phase 

 

advance networks in the forward path of the 

 

amplifier to counter the phase delay in the 

 

output transistors in the megahertz regions, a 

 

similar function is provided by C8 and C12 in the 

 

negative feedback paths. 

 

R32 and C28 form a stabilizing lag circuit 

 

across the output of the amplifier and also 

 

provide a restricting AC load for Q3, when the 

 

amplifier is feeding into an open circuit. Li in 

 

parallel with R53 are connected in series with the 

 

output from the amplifier to isolate it from the 

 

effects of capacitive loading (not the 2u often 

 

used in test procedures, but much lower values 

 

in the 100p — 100n region). 

 

Q5 and Q6 form part of the protection circuit 

 

for the output transistor and taking thepositive 

 

half cycle protection R18 and R22 feed a 

 

proportion of the DC volts across the output 

 

transistors Q9 and Q11 to the base of Q5 and 

 

R21 and R22 feed a proportion of the voltage 

 

developed across R27 (which is proportional to 

 

the current following through the output 

 

transistors) to the base of Q5. In conditions of 

 

overload Q5 will be turned on, diverting part of 

 

the current supplied to the output stage. R15 

 

acts as a current limit when Q5 is turned on. 

 

A similar procedure is enacted on the 

 

negative half cycle except for the fact that R16 

 

although in circuit, is not required for a current 

 

limit function. Diodes D5 and D6 prevent the 

 

forward bias of the collector/base junctions of 

 

Q5 and Q6 during normal operation. The 

 

resistor values for the voltage sum circuit have 

 

been adjusted so that protection only becomes 

 

operative above 200 watts into 2 ohms and with 
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0.5W 

 

Complete circuit diagram for the 100W Power 

 

Amplifier, showing the power supplies, power amplifier 

 

and loudspeaker protection circuit. 
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the additional protection provided by supply line 

 

fuses FS1 and FS2 one might rightly ask 

 

whether the electronic protection circuit is 

 

necessary. This can be answered from past 

 

experience where amplifiers for repair have 

 

been found fitted with brass rods instead of 

 

fuses, or the original blown fuse wrapped in 

 

silver paper. 

 

The fuses FS1 and FS2 in the positive and 

 

negative supply lines are for sustained overload 

 

protection and are specified at 7A quick blow. 

 

When one considers that 200 watts into 2ohms 

 

draws 4.5A DC from the supply, they are not 

 

going to flinch during normal operation of the 

 

amplifier. With a sustained overload and the 

 

limited space available for a heat sink in the low 

 

profile cabinet, a thermal sensor bolted to the 

 

output transistor mounting plate has been 

 

included which will be described in the following 

 

paragraphs. 

 

The loudspeaker is protected from any 

 

amplifier malfunction that would cause a DC 

 

offset of greater than ±1V at the output 

 

terminals by relay RLA operating contacts RL1-
2. This relay has contacts rated at 20A,AC + is 

 

operated from the Hitachi multipurpose 

 

protection chip IC2 which operates as follows. 

 

The output from the amplifier is fed via R46 

 

into pin 4 of IC2 which detects any DC offset of 

 

greater than ±1V by switching itself off. With IC2 

 

switched off the potential at its pin 1 rises to the 

 

±21V rail turning off Q15, which in turn releases 

 

relay RLA. The time taken for IC2 and hence 

 

RLA to switch off is determined by the time 

 

constant of R49, C27 controlling the decay of 

 

the negative voltage applied to pin 5 of IC2. It 

 

also determines how quickly the supply can be 

 

turned on again while still retaining the relay 

 

switch on delay, which is also a function 

 

provided by IC2, by means of R45, R47 and C22. 

 

In this design a time constant of 8-10 seconds 

 

has been allowed for the amplifier or any 

 

switched input signal to settle down before the 

 

relay operates to connect the loudspeaker. 

 

An indication that the amplifier is ON and the 

 

relay operated is given by the tri-colour LED 

 

mounted above the power on/off switch on the 

 

front panel. Q13 and Q14 form a bistable pair 

 

and when the amplifier is first switched on, Q14 

 

is turned on because its base is returned to earth 

 

via R39, R40 and RLA. This lights the red section 

 

of LED1. After a delay of 8-10 seconds and on 

 

condition that there is no DC offset greater than 

 

±1V IC2 will draw current from the +21V rail via 

 

R41 and R43 which will cause Q15 to turn on, 

 

which in turn returns R40 to the +21V rail 

 

operating RLA, and turning off Q14,,whose base 

 

has now become +ve. With Q14 off, the bistable 

 

action causes Q13 to turn on, lighting the green 

 

LED. The transition from red to green via a 

 

mixture of both (yellow) is made gradual by the - 

 

addition of C21 to the base circuit of Q14. 

 

IC2 carries out one further function already 

 

mentioned as a heat sink temperature 

 

controller. 

 

TH1 is a negative temperature coefficient 

 

thermistor mounted on the output transistor 

 

heat sink, and connected between earth and 

 

base of Q16 which is normally tuned hard on, 

 

virtually earthing pin 3 of IC2. At 75°C the 

 

resistance of TH1 drops from many thousands 

 

of ohms to a few hundred ohms, very quickly 

 

turning off Q16 and causing pin 3 of IC2 to rise to 

 

the +21V rail via R44. This turns off IC2 and 

 

hence disconnects the loudspeakers from the 

 

amplifier via relay RLA. With a thermally stable 

 

amplifier the heat sink temperature will 

 

gradually reduce allowing Q16 to turn on again 

 

and hence the reconnect of the loudspeaker. 

 

The power supply is centred on a 250VA 

 

toroidal mains transformer with an electrostatic 
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NOTE: 

 

ICI IS CA3140E 

 

1C2 IS 5A12002 

 

01 & 5 ARE 215653 

 

02 & RARE 5M2177 

 

03 IS ZTX108 

 

04 & 7 ARE SM2178 

 

06 IS ZTX753 

 

09 & 11 ARE 5M3160 

 

010 & 12 ARE SM3159 

 

0136 14 ARE 25A872/BC640 

 

015 IS BC640 

 

016 IS 13554613 

 

01-6,9 & 12 ARE 154148 

 

07 & 8 ARE 1N4004 1 

 

LED1 IS AEG TRICOLOUR LED 

 

TH1 IS A THERMAL SWITCH MOUNTED 

 

ON THE MAIN HEAT SINK 

 

ALL RESISTORS 14111 H.S. 

 

UNLESS OTHERWISE STATED 

 

RELAY ON GREEN LED ALIGHT 

 

screen between primary and secondary, feeding 

 

a centre tapped bridge cct. BR1 is a 35amp 

 

bridge rectifier feeding the massive 22000u 

 

reservoir capacitors C19 and C20. These are 

 

the largest capacitors that the chassis size will 

 

accomodate, and the extra effort in fitting and 

 

wiring them in a confined space, is well worth it 

 

considering the improved low frequency 

 

performance it gives to the amplifier. To 

 

maintain a low impedance at the higher audio 

 

frequencies, 1 u polyester capacitors are 

 

connected across each reservoir capacitor. C15 

 

and C16 carry out a similar function on the 

 

power amp board where the wiring between the 

 

power supply and power amp boards will 

 

introduce some inductance and hence 

 

impedance at the higher frequencies. 

 

A sophisticated voltage selector, usually only 

 

fitted to the more professional of commercial 

 

amplifiers has been catered for when designing 

 

the mains transformer for this kit. It allows for 

 

the selection of six mains voltages, which cover 

 

the requirements of Europe and most of the 

 

United States and some of Japan. For the home 

 

constructor, 240V will be the one to select, 

 

though at the end of a long power line in country 

 

areas the 230V tap will make up the lost watts. 

 

The reservoir capacitors, the power transistors, 

 

the driver transistors and the pre-driver 

 

transistor have been generously rated to accept 

 

the use of the amplifier on a varying mains 

 

supply with (in UK) the voltage selector set to 

 

230V. 

 

The input circuit design has been left till last 

 

because it can be tailored to suit individual 

 

requirements. 

 

In this design the input impedance to IC1 is 

 

high, allowing the use of a non-electrolytic type 

 

coupling capacitor. 

 

The low frequency and phase response of the 

 

amplifier is defined by Cl . R2, C3.R3 and 

 

C6.R10, and with Cl=lu and R2=180 and 

 

R3=2k7 and C3=100u, the low frequency 

 

response starts falling at 10Hz with a phase 

 

advance of 100 at 10Hz down to -3dB at about 

 

1Hz. This can be varied as required, and by 

 

making C1=100n the -3dB point can be raised to 

 

10Hz. 

 

The high frequence response of the amplifier 

 

can be defined by R 1.CA and with R1 = 4k7 and 

 

CA = 470p, a -3dB point of about 60kHz is 

 

obtained. This assumes that the amplifier is 

 

driven from a low source impedance compared 

 

to R1 ie, 470 ohms or less. If the source 

 

impedance is equal to R1, then the -3dB point 

 

reduces to 30 kHz. There is no advantage in 

 

allowing the amplifier to accept and amplify/ 

 

detect unwanted high frequency signals so it is 

 

essential therefore that CA should not be 

 

omitted. 

 

If one requires to define the input impedance 

 

of the amplifier at a lower value than the present 

 

design allows, then a suitable resistance may be 

 

inserted across the input connections of the 

 

amp (RA on circuit diagram). 

 

Earth loop problems can arise when using 

 

separate preamplfier/power amplifier combin-
ations, and this has been catered for in the 

 

following way. The loudspeaker -ve terminal is 

 

earthed to the chassis central earth point, and 

 

the input socket is isolated from the chassis. In 

 

certain cases it may be found desirable to earth 

 

the input socket to the chassis, and in this case, 

 

the earth link on the main amp board must be 

 

broken. 

 

In cases where the socket remains isolated 

 

from the chassis a 47p ceramic capcitor (CB on 

 

circuit diagram), should be connected between 

 

body of phono input socket and adjacent 

 

chassis for which a solder tag and mounting hole 

 

is provided. 
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Resistors 

 

(All %W 5% carbon film unless stated) 

 

R1 IAW metal film 1% 

 

R2 Y.,W metal film 1% 

 

R3 

 

R4,5 

 

R6,14 

 

R7,21,24 

 

R8,34,39 

 

R9,38 

 

R10 

 

R11 

 

R12,13,48,36 

 

R15,16 

 

R17,42,44 

 

R18,19 

 

R20,25 

 

R22,23 

 

R26,29,30,31 2.5W 

 

yW 

 

1

/2 W 

 

Foil pattern for the 100W Power Amplifier. 

 

4k7 

 

180k Capacitors 

 

2k7 

 

4k7 

 

68R 

 

150R 

 

22k 

 

220R 

 

47k 

 

1R0 

 

680R 

 

33OR 

 

100k 

 

6k8 

 

100R 

 

47R 

 

wirewound 

 

5% OR22 

 

R27,28 5W vvirewound 5% 0R22 

 

R32 2.5W wi rewound 5% 0R22 

 

R33 2W 4R7 

 

R35 12k 

 

R36 22R 

 

R40 33k 

 

R41,49 10k IC1 

 

R43 3k9 IC2 

 

R45,46 56k 01,5 

 

R47 220k Q2,8 

 

R50 1W 5k6 03 

 

RV1 Cermet Preset 1k Q4,7 

 

PARTS LIST 

 

Cl 

 

C2,12 

 

C3 

 

C4 

 

C5 

 

C6 

 

C7 

 

C8 

 

C9 

 

C10,11 

 

C13,14,24,37 

 

C15,16 

 

C17,18 

 

C19,20 

 

C21 

 

C22,23 

 

C25 

 

C26 

 

CA Polystyrene 

 

Semiconductors 

 

Polycarbon ate 

 

Ceramic 

 

Tantalum 100u 

 

Electrolytic 22u 

 

Polystyrene 

 

Polycarbonate 

 

Mylar 

 

Ceramic 

 

Electrolytic 47u 

 

Polystyrene 

 

Electrolytic 10u 

 

Polyester 

 

Polyester 

 

Electrolytic 22000u 

 

Electrolytic 47u 

 

Electrolytic 100u 

 

Electrolytic 470u 

 

Polycarbonate 

 

1u 

 

10p 

 

25V 

 

35V 

 

220p 

 

470n 

 

47n 

 

47p 

 

25V 

 

100p 

 

16V 

 

470n 

 

1.0u 

 

63V 

 

16V 

 

10V 

 

25V 

 

100n 

 

330p 

 

CA3140E 

 

HA12002 

 

ZTX653 

 

SM2177,258720 

 

ZTX108 

 

SM2178,250753 

 

06 

 

09,11 

 

010,12 

 

Q13,14,15 

 

016 

 

ZD1,2 

 

D1-6,9,10,11 

 

D7,8 

 

BR1 

 

LED 1 

 

TH1 

 

FS1,2 

 

RS3 

 

Miscellaneous 

 

TR1 

 

VRS 

 

SW1 

 

B1 

 

MS1 

 

FH1,2 

 

HS1,2 

 

HS3,4 

 

HS5,6 

 

RLA 

 

Hardware 

 

ZTX753 

 

SM3160 

 

SM3159,2SD753 

 

BC640 or 2SA872A 

 

BC546B 

 

Zener Diode 4mW 5% 5v1 

 

1N4148 

 

1N4004 

 

35A 200PI V Bridge rectifier 

 

V518 Tri - colour 

 

Thermal Sensor 

 

Fuse 11/4" x 1/4 " Q.B. 7A 

 

Fuse 20mm Q.B. 3.15A 

 

250 VA Toroid 42-0-42V, 

 

15-0-15V 

 

Voltage Selector 

 

Mains switch alps SDS 5A 

 

Button for above SW1 

 

Mains fused socket-Bulgin 

 

Panel fuse holder 11/4 "x'A" 

 

TV21 Heatsink 

 

PF745 Heatsink 

 

Special Heatsink 

 

IMO Relay 20A 

 

PCBs, case hardware, sockets, connecting 

 

cable, etc. 
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IMF 

 

STUDIO 

 

MONITORS 

 

Paul Coster listens to a pair of up-market transmission line speakers 

 

from IMF and is impressed by their quality and realism. 

 

If there's one thing we British can take a 

 

pride in, it's our ability to produce top 

 

quality speakers that put foreign 

 

competition to shame. Even the 

 

Japanese — renowned for their prowess 

 

at manufacturing popular consumer 

 

electronics and selling them at half the 

 

average market price — have yet to 

 

come up with a speaker that sounds as 

 

good as it looks. However, not all British 

 

designs live up to the reputation shared 

 

by the majority and when an established 

 

company launches a new range, it's 

 

important to judge the sound without 

 

'dor 

 

aifr
ik
:4
4

1
ir

rtekit 

 

Above: Part of 

 

the smaller of 

 

two anechoic 

 

chambers used 

 

for measuring 

 

drive unit 

 

responses. In 

 

the foreground 

 

is the Bruel & 

 

Kjoer micro-
phone needed 

 

for making 

 

standard tests 

 

(as shown on 

 

the next page). 

 

.4011111.-

regard to what's gone before. Bearing 

 

this in mind, the author approached IMF 

 

Electronics in order to gain an insight 

 

into some of the latest design phil-
osophies and to review their new 

 

domestic transmission line speaker — 

 

the Studio Monitor. 

 

The Company They Keep 

 

IMF Electronics isnot a huge corporation, 

 

yet over a period of some twenty years 

 

they've gained the respect of enthusiasts 

 

and critics alike. During the past few 

 

years, however, their efforts have been 

 

Below: The racked testing system 

 

for IMF's crossovers. The two 

 

instruments under the 'scope are 

 

custom-built for easy operation. 

 

ceememale 

 

concentrated on the export markets of 

 

Europe and the United States. This 

 

meant old favourites like the ALS40 and 

 

TLS50 had to compete with many new 

 

'flavours of the month', without pander-
ing to the whims of so-called revolutions 

 

in design (does anybody still buy 

 

speaker cable for £10 per metre?). 

 

The policy at IMF is to spend 

 

considerable time and effort during the 

 

research and development phase, then 

 

present a series of models to suit the 

 

widest range of tastes over the next few 

 

years —the basic design tenet being that 

 

a speaker should reproduce the input 

 

signal as faithfully as possible. 

 

The company's aims were brought a 

 

stage nearer seven years ago when they 

 

started building their own drive units at a 

 

plant in Tottenham, North London. 

 

Subsequently they also took control of a 

 

previously sub-contracted cabinet 

 

company near Oxford, which set the 

 

scene for the production of speaker 

 

systems almost totally 'in-house'. Drive 

 

units are now custom-built to suit 

 

particular design specifications and 

 

meticulous detail is paid to selecting the 

 

right materials to construct and bond the 

 

cones. Even the cabinet panels are 

 

veneered on both sides to minimise 

 

resonances. 

 

With all these refined techniques to 

 

control factors which influence the 

 

sound produced by their speakers, IMF 

 

put an emphasis upon quality, rather 

 

than keeping pace with the latest craze. 

 

Indeed, they boast that many customers, 

 

having purchased one model, are 

 

loathed to upgrade it for fear of losing a 

 

sound they've grown to love — and this 

 

reviewer, having felt a great loss after 

 

returning the speakers supplied, can 

 

testify to a certain empathy with them. 
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 Review 

 

Choosing Your Subjects 

 

There are seven production models in 

 

the new IMF range. These extend from a 

 

two unit bookself design, the CM2, up to 

 

the Special Application Control Monitor 

 

at just over a grand apiece. We chose to 

 

review the Studio Monitor, since it's the 

 

smallest unit to include full transmission 

 

line loading — an IMF speciality. 

 

At just under seven hundred pounds a 

 

pair (including stands), the Studio 

 

Monitor can hardly claim to be one of the 

 

cheaper speakers on the market. It does, 

 

however, include a number of interest-

ing features, not least of which is the 

 

damped transmission line leading to two 

 

foam filled ports. The three drive units 

 

are tightly packed ('close-clustered') 

 

towards the top of the front baffle. This 

 

configuration is possible since, unlike 

 

many other similar units, the tweeter 

 

does not have an integral mounting 

 

flange. In fact, the HF unit employed in 

 

the Studio's is also to be found in the 

 

Professional Monitor — a reference 

 

speaker currently gaining popularity in, 

 

America, as well as the UK. The tweeter 

 

is ferro-fluid damped to effectively filter 

 

out any stray modulation and takes the 

 

response of the speakers up to 40kHz 

 

(see Fig. 1). 
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Figure 1: Frequency response, impedance and distortion curves for the Studio Monitors. 
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STUDIO MONITORS  

 

The mid-range driver ('squawker') is 

 

mounted just above, and in-line with, the 

 

tweeter. It has a polymer cone and wide 

 

frequency response. Behind the unit is a 

 

tapered, damped line, which provides 

 

isolation from bass feed-through. A 

 

surprising aspect of this separate 

 

enclosure, is the amount of space it 

 

consumes inside the cabinet without 

 

causing any detrimental effect to the low 

 

frequency performance of the monitors 

 

— a clear example of conscientious 

 

design. 

 

The 200mm bass unit is located 

 

adjacent to the mid-range and HF 

 

drivers. It is loaded by a severly damped 

 

transmission line, leading out to the front 

 

of the cabinet via two rectangular ports. 

 

The contoured foam, which provides the 

 

damping, is one of the few items not 

 

made by IMF — a special grade is 

 

required. 

 

The crossover has roll-off points at 

 

375Hz and 3kHz, with each driver fed 

 

from a separate network. The slope 

 

obtained using this technique is 

 

12dB/octave, though it might be 

 

conjectured that a less steep slope 

 

would be feasible, since the frequency 

 

characteristics of the drive units can be 

 

pre-selected. Another contentious point 

 

is the use of lamenate-cored coils. 

 

Despite IMF's rigorous testing pro-
cedures and the coil's resistance 

 

advantage over air-cored types, the 

 

author still prefers the latter. Taking into 

 

account the comments regarding slope, 

 

perhaps this is one area where quality 

 

has taken second place to practical 

 

considerations. 

 

The Studio Monitors are constructed 

 

using high density particle board, epoxy 

 

bonded and veneered on both sides — 

 

the exterior in America Walnut. Input is 

 

provided by two 4mm sockets situated 

 

inside a recessed plate on the back 

 

panel. This plate also houses the three 

 

position 'perspective' switch, permitting 

 

a degree of control over the mid-band 

 

and high frequency response. 

 

Monitoring The Sound 

 

The most important part of any audio 

 

review is the final sound. It's quite 

 

possible for a piece of hi-fi equipment to 

 

give excellent results on the test bench, 

 

yet sound awful when it comes to the 

 

listening test. So, during the course of 

 

many long evenings and weekends 

 

spent indoors, the speakers were 

 

connected to a variety of sources in an 

 

attempt to assess the quality of 

 

reproduction as fairly as possible. The 

 

following is a list of the equipment used 

 

to evaluate the monitors: 

 

Amplifier — Rotel RA713, Naim 42, 

 

Conrad-Johnson power and pre-amp, 

 

R&EW MA100 power amps. 

 

Record deck — Rega Planar 3, Dual 

 

CS505, Micro Seiki DQL-120 (SME arm). 

 

Also the Hitachi Compact Disc Player. 

 

Cartridge — ADC XLM3, Denon 301 

 

(QED head amp), Audio Technica 

 

AT30E. 

 

Speakers (AB) — Monitor Audio MA3, 

 

Kef B200+B139+T27 in reflex system, 

 

Meridian M2 (not AB). 

 

The first, and potentially the most 

 

revealing set-up, brought together the 

 

MA100's and Compact Disc player. 

 

Despite high expectations, however, the 

 

results seemed only to support the 

 

author's view that CD has a fair way to go 

 

before it lives up to the title of 'ultimate 

 

sound source'. Undaunted by this 

 

disappointment, other combinations 

 

were tried and slowly certain facets of 

 

the speaker's sound became apparent. 

 

Initial impressions — entering a room 

 

with the Studio's playing — were neither 

 

unfavourable nor enthusiastic, typically 

 

people tended to compliment the 

 

appearance and solid construction, 

 

rather than remark upon the sound. After 

 

five or ten minutes, however, encourag-
ing comments began to materialize. This 

 

leads to the important conclusion that 

 

any demonstration of the Monitors 

 

should last at least ten minutes, 

 

especially since it is not unusual for 

 

another pair of speakers, found to be 

 

instantly appealing, to become fatiguing 

 

during extended listening periods. 

 

Indeed, IMF have laboured with phase 

 

characteristics to ensure that the sound 

 

from their speakers will never become 

 

tiring in this manner. 

 

So, on to the appraisal proper — the 

 

'sit back and listen' test. Various musical 

 

tastes were catered for here, ranging 

 

from intricate classical pieces to heavy 

 

rock. Now, at last, the Studio's true 

 

quality became apparent. Instruments 

 

not only possessed a realistic sound, but 

 

could be placed precisely within the 

 

room. Vocals were remarkably natural, 

 

almost to the point where you could 'feel' 

 

the atmosphere in the recording studio 

 

— listen to somebody singing in a cold, 

 

damp room and you'll know what I mean. 

 

Soloists seemed to acquire prominence 

 

without leaping forward and smacking 

 

you in the face. Drums were reproduced 

 

with amazing verve and attack, though 

 

snare drums did possess a slight 

 

harshness which extended to cymbal 

 

smashes. After several hours con-
centrated listening, swapping of equip-
ment and changing records, the slight 

 

upper mid-range colouration was the 

 

only slur on an otherwise stunning 

 

performance. 

 

Overall, the Monitors produce a 

 

realistic sound with excellent imagery 

 

and separation. Bass is well extended 

 

and full without being boomy — a 

 

difficult balance to achieve using 

 

transmission lines. Middle and high 

 

frequencies are handled smoothly, yet 

 

without lacking detail, giving rise to 

 

natural sounding vocals and distinction 

 

for instrumental solo's. If you enjoy 

 

hearing the individual sounds which 

 

make up a recording, without those 

 

sounds seeming unnatural or artificially 

 

boosted, then the author strongly 

 

recommends you arrange an extended 

 

listening session with IMF's Studio 

 

Monitors. 

 

• R&EW 

 

A selection of speakers arranged in IMF's listening room.During trials, units are 

 

re-positioned for optimum separation and imagery - the plant stays where it is! 
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A sophisticated auto train controller 

 

Design by I.M. Attrill. 

 

Designs for automatic model train 

 

controllers (in which the train auto-

matically stops at a certain point on the 

 

track and then proceeds after a short 

 

delay) usually provide unrealistic results 

 

with the train stopping almost instantly 

 

and then rocketing away at high speed 

 

after the delay has elapsed. Another 

 

drawback of most designs is the fact that 

 

the train stops on every lap of the track, 

 

and with all but the largest layouts this 
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220n 
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330k 
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12k 

 

C4 

 

R3 

 

3k9 

 

R4 

 

359 

 

results in numerous short bursts of 

 

operation and thus, a distinct lack of 

 

realism. This design provides gradual 

 

and well controlled stopping and 

 

starting, and the train can be made to 

 

stop at anything from every lap to every 

 

sixth lap. It is more complex than most 

 

auto controllers, but it can also be used 

 

as a normal pulse type train controller for 

 

manual control of the train, and gives 

 

excellent results. 
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C6 

 

47n 
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CH 

 

Design 

 

Figure 1 shows the full circuit diagram of 

 

the Auto Train Controller, and this is 

 

powered from your existing train 

 

controller. This does not need to be a 

 

smoothed or stabilised supply since 

 

smoothing is provided by Cl while Id1 

 

provides a regulated 15 volt output. The 

 

current limiting provided by IC1 

 

prevents an output current of much 

 

more than about 1 amp from flowing, 

 

and protects the circuit in the event of a 

 

short circuit on the output. 

 

In Use 

 

The trigger signal for IC4 is obtained 

 

using the usual reed switch under the 

 

track (S2) plus bar magnet on the train, 

 

but divider 105 is interposed between S2 

 

and 104. IC5 can be used to divide by any 

 

integer from one to six by setting S3 at 

 

the appropriate position, and thus S3 

 

therefore controls the number of laps 

 

covered between stops. 010 resets IC5 

 

at switch-on, and the unit starts with the 

 

train operating. It stops the first time S2 

 

is activated, and thereafter S3 sets the 

 

number of laps between stops. 

 

SW1a SK3 

 

R6 

 

2705 

 

SK4 

 

R7 

 

+ 390k 

 

T
 C7 

 

47u 

 

SW1bi 

 

NOTE: 

 

Id 1 IS 7815 

 

IC2,3 & 4 ARE 555 

 

IC5 IS 4022BE 

 

01 IS BC109C 

 

02 IS TIP41A 

 

D1 IS 1N4002 

 

FOR 

 

REVERSE 

 

RV3 

 

1M 

 

DELAY 

 

8 

 

IC4 

 

R8 

 

4 100k 

 

C8 

 

33u 

 

R9 

 

10k 

 

Circuit Description 

 

IC2 is used as an oscillator which triggers IC3, 

 

555 monostable circuit. RV2 controls the 

 

duration of the output pulses, and when this is at 

 

minimum value these are so short that the 

 

average output voltage is very low and there is 

 

insufficient output power to operate the train. At 

 

maximum value the average output voltage is 

 

virtually equal to the full supply potential and the 

 

train is driven at maximum speed. RV1 is used to 

 

shunt RV2 and prevents the output pulse length 

 

from becoming excessive (which would give a 

 

divide-by-two action and produce a drop to only 

 

about half power with RV2 at around maximum 

 

resistance). Q2 is an emitter follower buffer 

 

stage which gives the circuit a suitably low 

 

output impedance. 

 

IC4, another 555 monostable, when triggered 

 

switches on Q1 which then produces a control 

 

voltage of practically zero at pin 5 of IC3. This 

 

reduces the output pulse length of IC3 to only a 

 

fraction of its normal level so that the output 

 

power falls to such a low level that the train halts. 

 

When the output pulse from IC4 ends Q1 

 

switches off, IC3 functions normally, and the 

 

train starts again. However, due to the inclusion 

 

of R7 and C7, Q1 switches on arid off only 

 

gradually so that the train starts and stops 

 

smoothly. RV3 controls the stop time of the 

 

train and this can be varied from about 3.5 

 

seconds at minimum resistance to around 40 

 

seconds at maximum value. 
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AUTO-SCAN 5000 

 

Ken Alexander with a report on a CB rig at the luxury end of the market. 

 

CB equipment has been known to 

 

provoke very strong feeling amongst 

 

radio amateurs who see the system as a 

 

Mickey Mouse communications med-
ium in which no technical or theoretical 

 

skill is demanded of the users. There's 

 

also the assumption that the CB bands 

 

are populated by hordes of mentally 

 

deficient teenagers with nothing better 

 

to do than to pollute the airwaves with 

 

stories of their nocturnal activities. 

 

Now there may be a grain of truth in 

 

this view of CB users but adopting the 

 

stance of live and let live, the existence 

 

and potential usefulness of CB can at 

 

least be recognised. The above scenario 

 

is also only likely to be encountered in 

 

the larger towns and cities, the 

 

countryside of the UK offering relatively 

 

little in the way of inane copies. 

 

It should also be acknowledged, that 

 

CB has helped to popularise the 

 

activities of the more legitimate side of 

 

radio communications with the more 

 

aware CB'er going on to get his ticket. 

 

Having got that lot out of the way, it's 

 

time to get down to a look at Magpie's 

 

Autoscan 5000 rig. This is a model that, 

 

as well as providing a comprehensive 

 

range of facilities, turns in an excellent 

 

technical specification. The fact that its 

 

been designed and built entirely within 

 

the UK is also an added attraction. 

 

The first thing to strike anyone 

 

glancing at the receiver is the absence of 

 

the ubiquitous 40 way channel select 

 

switch. Instead two buttons marked'up 

 

and down'take care of channel selection. 

 

Pressing and holding down either one of 

 

these controls will step up (or down) the 

 

40 available channel with wrap round at 

 

40/01. Pressing both simultaneously will 

 

select the breaker channel (14). 

 

The channel control selectors can also 

 

be used with the 3 position search 

 

control. With this switch in the centre 

 

position the scanning operation is as 

 

described above. However, in the 'busy' 

 

position, pressing either of the scan 

 

buttons will cause the rig to step through 

 

the channels until it encounters a busy 

 

channel. it will then halt, allowing that 

 

frequency to be monitored. Pressing a 

 

scan button again, will cause the rig to 

 

search for the next busy channel. 

 

The search control also has a 'free' 

 

position which works in a similar manner 

 

to 'busy', but not unnaturally searches 

 

for vacant channels. 

 

Operation of these facilities is, fairly 

 

obviously, dependent on the setting of 

 

the squelch control. 

 

The channel number selected at any 

 

time is displayed on a large, and easy to 

 

read, fluorescent display — far more 

 

visible than LED readouts in high 

 

ambient light levels. The display dims 

 

automatically at night. 

 

More Mundane 

 

As well as the sophisticated search 

 

controls the Autoscan 5000 must 

 

obviously provide the more mundane 

 

controls of a rig. Audio volume of course 

 

(combined with the on/off switch — not 
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 Review 

 

GENERAL 

 

FREQUENCY RANGE: 27.60125 MHz — 27.99125 MHz. 

 

CHANNELS: 40 channel 10 KHz spacing PLL 

 

synthesized. Frequencies in 

 

accordance with home office 

 

requirements published in MPT1320. 

 

CHANNEL SELECTION: Internal electronic counter 

 

selection controlled by push buttons 

 

on Microphone or front panel. 

 

CHANNEL DISPLAY: 7 segment vacuum fluorescent 

 

display with automatic dimming. 

 

SPECIAL FEATURES: a) Search mode enables automatic 

 

search for busy channel or free 

 

channel as required. 

 

b) Instantaneous channel 14 

 

selection. 

 

OPERATING TEMPERATURE RANGE: —50C to + 45°C. 

 

POWER SOURCE: +10.8V DC to + 15.6V DC 

 

(+13.2V DC nominal). 

 

CURRENT DRAIN: Approx. 300mA on receive. 

 

1.2A on transmit 

 

(fused at 2A). 

 

DIMENSIONS: Width 182mm (7.16") 

 

Height 56mm (2.2") 

 

Depth 175mm (6.9") 

 

TRANSMITTER 

 

OUTPUT POWER: 

 

4W high power setting. 

 

400mW (-10dB) low power setting. 

 

FREQUENCY ACCURACY: Better than ± 1.5 KHz over 

 

temperature range. 

 

SPECIFICATIONS 

 

TYPE OF MODULATION: 

 

DEVIATION 

 

SPURIOUS EMISSIONS: 

 

RECEIVER 

 

CIRCUIT TYPE: 

 

SENSITIVITY: 

 

IF BANDWIDTH: 

 

ADJACENT CARRIER REJECTION 

 

IMAGE REJECTION: 

 

AM REJECTION: 

 

2 TONE INTERMODULATION: 

 

RF GAIN CONTROL: 

 

SQUELCH RANGE: 

 

AUDIO OUTPUT POWER: 

 

FM 

 

Nominal ± 1.5 KHz. Max. 

 

permissible ± 2.5 KHz for + 20 dB 

 

input overload from 300 Hz to 

 

3KHz. 

 

a) Adjacent channel <10 microwatts 

 

b) Out of band 

 

<10nW within the bands: 

 

80-85 MHz 

 

87.5-118 MHz 

 

135-136 MHz 

 

174-230 MHz 

 

470-862 MHz 

 

<250nW elsewhere 

 

Dual conversion superheterodyne. 

 

10/ for 20dB noise quieting 

 

(typical 0.7pV) 

 

>± 3 KHz (-6d8) 

 

> 80dB (typical 100dB) 

 

> 60dB 

 

> 40dB 

 

3rd order intermodulation products 

 

for 2 inputs of 1mV typically 

 

<0.25pV. 

 

30dB. 

 

0.3pV to 10µV. 

 

1.5W into 82 

 

3W into 4 11 

 

to my personal taste but an almost 

 

universal practice), a squelch control 

 

and output power control (4w in the high 

 

position — labelled hi ...ugh and 10dB 

 

down at 400mW in the low (Lo) postion). 

 

The RF and microphone gain controls 

 

are useful and welcome controls while 

 

the PA and channel 9 priority facilities 

 

are to be expected on a rig at this end of 

 

the market. 

 

Breakdowns 

 

Don't be alarmed by the above heading it 

 

wasn't the autoscan 5000 that suffered 

 

from any technical problems, but the 

 

R&EW Spectrum Analyser. Perhaps we'll 

 

be able to return to the rig when the 

 

'scope doctor has paid us a visit but for 

 

the meantime we'll present a subjective 

 

view of the rig. 

 

The model was used in both static and 

 

mobile applications and was extremely 

 

well liked. The autoscan facility was 

 

particularly well liked, the up/down 

 

buttons are duplicated on the micro-
phone and the easy access that this 

 

gives to channel 14 in a mobile 

 

application is particularly handy. 

 

All in all a superb performer and it's 

 

nice to note the ruggedness that has 

 

been built into the receiver. Most notable 

 

in this context is the use of a VMOS 

 

output device. This ensures that the 

 

output stage will not be damaged even if 

 

the rig is used with a mismatched 

 

antenna. 

 

The auto scan 5000 can be recom-
mended to any one with an interest in the 

 

serious side of CB. 

 

The rig costs £119.00 inclusive and 

 

further information is available from: 

 

Magpie Electronics Ltd., 

 

P.O. Box 35, 

 

ANDOVER, 

 

Hants, 

 

SP10 2LG. 

 

The phone number of Magpie is 0264 

 

66361. 
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LOW COST PROFESSIONAL TEST INSTRUMENTS 

 

116.843521 irAir2 n 

 

sabtronics 

 

FREQUENCY METERS 

 

100MHz, 600MHz, and1GHz Models 

 

from £62 

 

"elemic 

 

Hand Held 

 

Analogue and 

 

Digital 

 

Multimeters 

 

16 Models 

 

from £18.75 

 

• 

 

electro 

 

:\ 

 

,re-^.^ • 

 

CST 

 

* FREQUENCY METERS 

 

* ANALOGUE MULTIMETERS 

 

* DIGITAL MULTIMETERS 

 

* FUNCTION GENERATOR 

 

* OSCILLOSCOPES 

 

* POWER SUPPLIES 

 

* LOGIC PROBE 

 

* SCOPE PROBES 

 

Write or phone for illustrated 

 

test instrument catalogue and price 

 

list 

 

Black Star Ltd. 

 

alff 

 

9A, Crown Street 

 

St. Ives, Huntingdon 

 

Cambs. PE17 4EB 

 

Tel: (0480) 62440 Telex 32339 
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REWBICHRON 2 
 

* Drives any 4- or 6-digit numeric display (via 

 

suitable decoder/drivers) 

 

* Pre-multiplexed display output 

 

* Simultaneous parallel interface output 

 

* 12 or 24 hour display, time only or alternate 

 

time and date 

 

* Continues running if MSF fails 

 

* Excellent noise immunity; Majority Vote 

 

pulse detection, PLL simulation and full parity 

 

and validity check. 

 

This month we describe the 

 

construction of our MPU 

 

based Rugby clock. 

 

Design by John Robinson, MA (Cantab), G4AZX. 

 

Testing 

 

It is wise to test the receiver head first, on 

 

its own. In the case of the module 

 

published with the Mk1 version, align it 

 

as per instructions given in the previous 

 

article and verify that the LED flashes on 

 

• briefly once per second. If possible, 

 

check that a logic signal is present on the 

 

output — low most of the time, with a 

 

positive pulse each second (this is slow 

 

enough to be seen with a multimeter). 

 

Connect to the logic board, preferably 

 

with twin screened cable, and place well 

 

away from the logic and display boards if 

 

these are not in a metal case. 

 

Set RV1 to mid-range and switch on. 

 

The display should now indicate, on the 

 

left two digits only, the received logic 

 

pulses. If the display appears un-

believably bright, switch off immediately 

 

and check the wiring around IC8a (logic 

 

board) and 101 (display board). If there 

 

is no activity on the display, check that 

 

the CPU is receiving clock and interrupt 

 

PARTS LIST — LOGIC BOARD 

 

Resistors 

 

R1 

 

R2 

 

R3,9 

 

R4,11 

 

R5 

 

R6 

 

R7,8 

 

R10 

 

10M 

 

39OR 

 

1k0 

 

68k 

 

10k 

 

22R 

 

3k9 

 

10k 

 

Potentiometers 

 

RV1 50k 10mm horizontal preset 

 

Capacitors 

 

Cl 

 

02 

 

03 

 

C4,6,8,9,11 

 

05,12 

 

C7 

 

010 

 

Semiconductors 

 

D1 

 

01 

 

IC1 

 

102 

 

103 

 

104 

 

105,6 

 

107 

 

108 

 

33p 

 

60p trimmer 

 

1u tantalum 

 

100n 

 

10n 

 

10u 16V 

 

100p 

 

1N4148 

 

BC239 

 

4060 

 

74LS74 

 

Z80A CPU 

 

2716 

 

74LS365 

 

74LSO2 

 

74LS123 

 

Miscellaneous 

 

X1 3.2768 MHz crystal, PCB IC 

 

sockets, 10 way molex connector. 
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 Project 

 

0 REWBICHRON 2 

 

Figure 9. The logic board's foil pattern. 
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Figure 10. Overlay of the Rewbichron's logic board. 
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PARTS LIST — DISPLAY BOARD 

 

Resistors Semiconductors 

 

(All y4 watt 5%) 01-6 8C307 

 

R1-6 470R IC1 74LS138 

 

R7 6x1k single in line IO2 7447 

 

R8-15 47R 

 

Miscellaneous 

 

Capacitors 

 

Six GL9R06 displays, 10 way, 2 way 

 

C1 10u 10V radial molex connectors, one p.c. half pin, 

 

C2 100n P.C.B. 

 

FROM MAIN BOARD 

 

10001 02 03 1:14 OS 06 DIM OVI 

 

SCAN ag 

 

"FT 

 

IC2 

 

Figure 11. (Above) shows the display board's overlay and 

 

Figure 12. (Below) foil pattern. 
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CLEAR FLAGS 

 

RUN & OK 

 

YES 

 

MSF 

 

PULSE 

 

STARTED? 

 

YES 

 

CLEAR MSF 

 

SECOND 

 

TIMER 

 

( 

FRAME 

 

CODE 

 

IN DATA 

 

REGISTER? 

 

YES 

 

CHECK DATA 

 

FOR PARITY 

 

& VALIDITY 

 

DATA 

 

OK? 

 

YES 

 

MSF SECOND NO 

 

NEARLY DUE?   

 

TRANSFER 

 

DATA TO 

 

TIME REGISTER 

 

CLEAR REAL 

 

SECOND TIMER 

 

AND SECONDS 

 

IN TIME REG 

 

SET FLAGS 

 

RUN & OK 

 

CLEAR DATA 

 

REGISTER 

 

SAMP E MSF 

 

LOGIC ADD 

 

TO MM VOTE 

 

COUNTER 

 

YES 

 

INCREMENT 

 

MSF 

 

SECOND 

 

TIMER 

 

START OF 

 

FIRST 

 

LEVEL? 

 

NO 

 

 YES(END OF 

) 

 

FIRST 

 

LEVEL? 

 

SHIFT LEFT 

 

DATA REGISTER 

 

ADD NEW BIT 

 

FROM MM VOTE 

 

CLEAR MAJ 

 

VOTE COUNTER 

 

NO 

 

YES END OF 

 

SECOND 

 

LEVEL? 

 

ADD NEW BIT 

 

FROM MM VOTE 

 

TO PARITY 

 

SECTION 

 

OF DATA 

 

REGISTER 

 

INCREMENT 

 

REAL 

 

SECOND TIMER 

 

(END OF 

) 

 

SECOND? 

 

YES 

 

INCREMENT 

 

TIME 

 

REGISTER 

 

NEW 

 

MINUTE? 

 

4YES 

 

CLEAR 

 

OK FLAG 

 

FEED TIME TO 

 

PARALLEL 

 

INTERFACE 

 

(SEE FIG HI 

 

RUN FLAG 

 

SET? 

 

READ FORMAT 

 

SWITCH 

 

SETT NGS 

 

SCAN DISPLAY 

 

USING TIME 

 

REGISTER 

 

NO 

 

SAMPLE MSF 

 

LOGIC 

 

INDICATE USING 

 

DIS LAY 

 

DIS LAY 

 

99.99.99 

 

WAIT FOR 

 

NEXT 

 

INTERRUPT 

 

Figure 13. An overview of the Rewbichron's software. 

 

signals (for those without scopes, a 

 

100Hz buzz should be produced in high 

 

impedance phones between 103 pin 16 

 

and OV). 

 

Before panicking, remember that 99% 

 

of faults are caused by bad construction, 

 

and 90% of these will not result in any 

 

permanent damage to components. So 

 

check very thoroughly for solder 

 

splashes, missing or wrong connections, 

 

etc (which you should have done before 

 

switching on...) 

 

If all is well, wait until the unit has been 

 

receiving a stable MSF signal for at least 

 

50 seconds before an exact minute, 

 

whereupon (on the minute) the display 

 

should leap into action. Adjust RV1 for 

 

the desired brightness (see above). 

 

A display of 99.99.99 on switch-on 

 

means that the CPU was not able to 

 

access all of the PROM (104) during its 

 

initial self-test sequence. This could 

 

mean that I04 was not correctly 

 

programmed, but could also mean that 

 

some of the address lines between 104 

 

and IC3 are faulty. 

 

Further points to watch are that MSF is 

 

usually off air for maintenance on the 

 

first Tuesday of each month, and that TV 

 

sets and monitors radiate a strong signal 

 

at 62.5kHz, which can make MSF 

 

reception difficult. 

 

The free-run accuracy of the clock 

 

may be adjusted by 02. Either use a 

 

frequency counter (eg, 101 = 51.2kHz) or 

 

display the 100Hz interrupt pulses 

 

against a standard such as the MSF 

 

carrier on a scope, and adjust for zero 

 

relative movement. 

 

Software 

 

One fact that has come to light after the 

 

Mkl project is that many people do not 

 

realise the value of the software in a 

 

project of this nature. One reason for not 

 

publishing the program for the REW-
BICHRON is that most of the design 

 

work (particularly for the Mk2) has 

 

involved writing software, and this is 

 

therefore a valuable component which 

 

can no more be given away than can the 

 

Z80 CPU. Having said this, Fig. 13 does 

 

give a fairly good insight into the 

 

structure of the program. 

 

The Z80 Assembly Language was 

 

used to write the program, within the 

 

limitations imposed by no RAM (No 

 

stack, therefore no callable sub-
routines). All 'variables' in the flow 

 

diagram are Z80 registers (the 'Data 

 

Register' and 'Time Register' are each 

 

several concatenated 8-bit registers) 

 

and the 'Flags' are individual bits within a 

 

register. 
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W. H. WESTLAKE introduces . . . . 

 

H 100 Super Low Loss 50 S2 Coaxial Cable 

 

Type H 100 semi airspace 500 cable specially 

 

developed for amateur radio applications. 

 

H 100 is a new type low loss semi airspace cable for 

 

transmitting applications. Due to its very low 

 

attenuation H 100 offers possibilities not only for 

 

144MHz but also for those radio amateurs using the 

 

higher frequency bands up to 1296MHz. 

 

Maximum screening efficiency is guaranteed by using 

 

a closed copper foil and a braiding for the outer 

 

conductor. 

 

H 100 also features maximum power capabilities up to 

 

2100 Watts with only 9.8 mm cable diameter. 

 

(

 

FOR FREE SAMPLE 

 

SEND LARGE S.A.E. 

 

FEATURES 

 

* FITS NORMAL PLUGS 

 

IPL259 and 'N' types) 

 

* AFFORDABLE PRICE 

 

* ROBUST POLYETHYLENE SHEATH 

 

* LIGHT WEIGHT 

 

PRICE 80p per metre 

 

(post 5p/M) 

 

UR67 

 

RG213 

 

H100 

 

QUANTITY 

 

DISCOUNTS 

 

50M lest 10% 

 

100M less 20% 

 

(Trade rates on 

 

application) 

 

TYPICAL EXAMPLE 

 

Transmitter power: 100 Watts 

 

Cable length: 40 m 

 

Aerial power: UP 67 Et 

 

MHz PG 213 

 

28 72W 

 

144 46W 

 

432 23W 

 

1296 6W 

 

COMPARISON 

 

Diameter: 

 

Overall: 

 

Central conductor: 

 

H 100 

 

H 100 

 

82W 

 

60W 

 

43W 

 

25W 

 

9.8mm 

 

solid 2.5mm 

 

Nom attenuation in dB/100 m: 

 

28MHz 2.2dB 

 

144MHz 5.5dB 

 

432MHz 9.1dB 

 

1296MHz 15.0dB 

 

Maximum power: (FM) 

 

28MHz 2100W 

 

144Mhz 1000W 

 

432MHz 530W 

 

1296Mhz 300W 

 

Weight: 112 g/m 

 

Minimum operating 

 

temperature: 

 

Bending radius: 

 

Rated Velocity 

 

Ratio: 

 

Colour: 

 

Capacity: 

 

—50°C 

 

150mm 

 

0.84 

 

black 

 

80 pF/m 

 

W. H. WESTLAKE G8MWW (UK Distributors) 

 

CLAWTON, HOLSWORTHY, DEVON. Phone 0409 253758 

 

GAIN: 

 

+ 14% 

 

+ 30% 

 

+ 87% 

 

+317% 

 

UR 670- 

 

RG 213 (MIL-
spec./ 

 

10.3 

 

7 X 0.75mm 

 

(2.3mml 

 

3.6dB 

 

8.5dB 

 

15.8dB 

 

31.0dB 

 

1700W 

 

800W 

 

400W 

 

220W 

 

152 g/m 

 

—40°C 

 

100mm 

 

0.66 

 

black 

 

101 pF/m 

 

Accurate Digital Multimeters at 

 

Exceptional Prices 

 

28 RANGES, EACH WITH FULL OVERLOAD 

 

PROTECTION 

 

SPECIFICATION MODELS 

 

6010 & 7030 

 

• 10 amp AC/DC 

 

• Battery: Single 9V drycell. Life: 200 hrs 

 

• Dimensions: 170 x 89s 38mm. 

 

• Weight: 400g inc. battery. 

 

• Mode Select: Push Button. 

 

• AC DC Current: 20011A to 10A 

 

• AC Voltage: 200mV to 750V 

 

• DC Voltage: 200mV to 1000V 

 

• Resistance: 200c2to 2MS
-

2 

 

• Input Impedance: 10MQ 

 

Display: 31/2 Digit 13mm LCD 

 

• Woad Protection: All ranges 

 

OTHER FEATURES: Auto polarity, 

 

auto zero, battery low indicator, ABS 

 

plastic case with tilt stand, battery and 

 

test leads included, optional carrying 

 

case. 

 

v4o• 

 

a 

 

NEW ANALOGUE METER WITH CONTINUITY 

 

BUZZER AND BATTERY SCALE 

 

NEW 

 

HM102 BZ 

 

£13.00 

 

NEW HM 102 BZ 

 

SPECI FICATION 

 

DC Voltage: 0-25, 1,2.5, 10, 25, 100, 250, 1000 

 

volts 20,000 ohms/volt. 

 

AC Voltage: 0.10,25, 100, 250, 1000 volts 

 

10,000 ohms/volt. 

 

• Decibels: -20 to +22dB 

 

• DC Current 0-50, 500p.A, 0.5, 50, 500mA 

 

• Ohmmeter: 0-6 Megohms in 4 ranges. 

 

30 ohms Centre Scale 

 

• Power Supply: One 1.5V size 'A' battery lino!) 

 

• Size & Weight: 135 x 91 x 39mm, 280gr. 

 

HM 101 POCKET SIZE MULTIMETER 

 

SPECI FICATI ON 

 

DC & AC Voltage: 0.10,50, 250, 1000 volts, 

 

2000 ohms/volts 

 

Decibels: -1010 +22c18 

 

•  

 

• DC Current: 0-100mA 

 

• Ohmmeter: 0-1 Megohm in 2 ranges, 

 

60 ohms Centre Scale 

 

• Power Supply: One 1.5V size 'A' battery linen 

 

• Si

r

z

ic

e

e

& Weight: 90s 60 x 29mm, 92gr. incl. battery 

 

battery 

 

Price 
 

£5.50 

 

Add 15% to your order for VAT. P&P is free of charge. Quantity discount for trade on application. 

 

ARMON ELECTRONICS LTD. 

 

Cottrell House. 53-63 Wembley Hill Road, Wembley, Middlesex HA9 8BH, England 

 

Teieohone 01-902 4321 (3 oyes I TELEX No 923985 
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LM13600 

 

A state variable filter from two 100 

 

OTAs. 

 

E-_Vs = ±15 V 

 

-FIL = 10 Ks
-
2 

 

The LM13600 package contains two oper- :",-; 

 

- 

 

ational transconductance amplifiers with z 10 

 

-'ABC = 1 mA 

 

dual buffers. The two amplifiers share a 0 

 

KT 'ABC  

 

'kW 

 

common supply but are otherwise indepen- I= 

 

_ 
-
-vINIrem) q 

in
 1ABC 

 

- IOUT 

 

dent; featuring CC 

 

each linearizing diodes at the 

 

inputs to reduce distortion and permit 
higher 

0 

 

input levels. The IC is useful as cn 1 

 

particularly a 

 

AU 

 

current controlled amplifier, filter or 8 

 

o. 

 

,N 

 

oscillator and has excellent matching 

 

v 

 

between its two OTAs for stereo applications 0 

 

cs. 

 

(although distortion is quite high- see Table 

 

4 

 

1). = 0 1 

 

For differential input than 0 

 

A1/4 

 

voltages greater 

 

a few millivolts, the transconductance 

 

becomes increasingly and significantly non-
0.01 

 

linear. Then internal diodes linearize the 

 

transfer function of the amplifier, (provided 

 

the diodes are biased with a suitable current DIFFERENTIAL 

 

source). In practice, replacing the current 

 

source components with resistors will 
Graph 

 

generate insignificant errors in the character- to show 

 

istics as long as the input signal current does 

 

not exceed half the diode bias current. 

 

'V Table 1: Electrical 

 

1 10 100 1000 

 

INPUT VOLTAGE (mVpp) 

 

of output distortion vs differential input voltage 

 

the effect of linearizing diodes. 

 

characteristics of the LM13600 

 

PARAMETERS 

 

CONDITIONS 

 

MIN 

 

TYP 

 

MAX 

 

MIN 

 

TYP 

 

MAX 

 

UNITS 

 

Input Offset Voltage (Vos) 

 

Vos Including Diodes 

 

Input Offset Change 

 

Input Offset Current 

 

Input Bias Current 

 

Forward 

 

Transconductance(gm) 

 

gm Tracking 

 

Peak Output Current 

 

Peak Output Voltage 

 

Positive 

 

Negative 

 

Supply Current 

 

Vos Sensitivity 

 

Positive 

 

Negative 

 

CM R R 

 

Common Mode Range 

 

Crosstalk 

 

Diffinput Current 

 

Leakage Current 

 

Input Resistance 

 

Open Loop Bandwith 

 

Slew Rate 

 

Buff. Input Current 

 

Peak Buffer Output Voltage 

 

Over Specified Temperature Range 

 

IABC 5 pA 

 

Diode Bias Current (ID) = 500 µA 

 

5 µA IABC < 500 µA 

 

Over Specified Temperature Range 

 

Over specified Temp Range 

 

RL = 0, IABC = 5 AA 

 

RL = 0, IABC = 500 AA 

 

RL = 0, Over Specified Temp Range 

 

RL = co, 5 µA IABc5 500 µA 

 

RL =00, 5 µA 'ABC 500 PLA 

 

IABC=500µA,Both Channels 

 

L., VOS/L V+ 

 

.i
.
'. Vo5/.2, V- 

 

Referred to Input (Note 5) 

 

20 Hz < f < 20 KHz 

 

IABC = 0, Input = ±4 V 

 

IABC= 0 (Refer To Test Circuit) 

 

Unity Gain Compensated 

 

(Note 5) 

 

(Note 5) 
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Figure 1: Internal block diagram. 
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Figure 2: One operational transconductance amplifier. 
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Figure 3: State-variable filter: (a) PCB foil pattern; (b) Component overlay; 

 

(c) Photograph of board; (d) Schematic diagram. 
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At very low values of output current, a 

 

buffer, which has very low input bias current, 

 

is desirable. A FET follower satisfies the low 

 

input current requirement, but is somewhat 

 

non-linear for larger voltage swings. 

 

Therefore, the controlled impedance buffer 

 

provided is a Darlington pair, which modifies 

 

its input bias current to suit the need. The 

 

bias current for 012 (see Fig. 2) is provided 

 

by 03 (at higher levels) and is proportional to 

 

the output current, giving a fast slew rate. 

 

One typical application is the state-variable 

 

filter shown. Due to tha good transconduct-
ance tracking of the two amplifiers, and the 

 

varied bias of the Darlington pairs, the filter 

 

performs well over several decades of 

 

frequency. 
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TRANSISTOR 
 

TESTER 

 

Design by R.A. Penfold. 

 

Transistor checkers normally fall into 

 

one of two catagories; basic units where 

 

a flashing light indicates serviceable 

 

devices, or calibrated metering circuits 

 

which give a rough indication of current 

 

gain. Our design is really a cross 

 

between these two. It uses a flashing 10-
LED bargraph to indicate whether or not 

 

the transistor is usable — the number of 

 

LEDs activated gives an indication of 

 

current gain. This novel system enables 

 

checks to be made very rapidly and 

 

easily, as well as providing more reliable 

 

and informative results than a single 

 

LED checker. 

 

Design 

 

The basic set-up used in the Transistor 

 

Checker is shown in Figure 1. Diagram 

 

(a) shows the block connections for 

 

testing pnp transistors and (b) shows the 

 

slightly different arrangement needed 

 

when checking npn devices. 

 

Looking first at the pnp mode; a low 

 

frequency oscillator drives the base of 

 

the test device via a resistor which sets 

 

the base current. The transistor is thus 

 

only switched on when the output of the 

 

oscillator is in the low state (it is cut off 

 

when the output is high). A zener diode 

 

is used to give a stable output voltage 

 

from the oscillator, so that a reasonably 

 

stable base current results. 

 

The bargraph driver and display are 

 

fed with the voltage developed across 

 

the collector load resistor. Circuit values 

 

are chosen so that a very low gain device 

 

only produces sufficient voltage to 

 

activate one or two LEDs, while a very 

 

high gain device will activate all ten. So, 

 

with a serviceable device being tested, 

 

the LED display should flash on and off, 

 

and the number of LEDs will indicate the 

 

gain. 

 

In the npn mode, an oscillator, zener 

 

stabiliser, and series resistor are again 

 

used to pulse the base of the test 

 

transistor with a reasonably stable 

 

current. However, there is a minor 

 

complication in that the voltage 

 

developed across the load resistor is 

 

relative to the positive supply, whereas 

 

the bargraph driver requires an input 

 

voltage referenced to the negative 

 

supply rail. A unity gain inverting 

 

amplifier is therefore used between the 

 

load resistor and the display driver to 

 

give a suitable input signal for the latter. 

 

Construction 

 

Practically all the components are fitted 

 

on the printed circuit board, the only 

 

exceptions being the battery and the 

 

sockets. Details of the PCB wiring are 

 

provided in Fig. 3. If the specified case is 

 

used, the two cutouts in the corners of 

 

the board are necessary to mount flush 

 

with the pillars inside the case. 

 

It is essential that the mounting holes 

 

for SW1 and SW2 are accurately 

 

positioned on the front panel. One way 

 

+ye 

 

—ye 

 

of ensuring a good fit is to use the board 

 

as a template. It is probably best to 

 

initially drill small guide holes of about 

 

1mm in diameter. 

 

Construction of the PCB is quite easy, 

 

but note that IC2 has a MOS input stage. 

 

Although IC1 is a CMOS device it does 

 

not require any special handling 

 

precautions. The tags of SW1 and SW2 

 

should be pushed right down into the 

 

board before these components are 

 

soldered into place. 

 

TEST 

 

C 
DEVICE 

 

—ye 

 

+ye 

 

TEST 

 

DEVICE 

 

(a) 

 

Figure 1. The two basic circuit configurations for testing NPN and PNP transistors. 
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Figure 2. Complete circuit of the tester. 

 

Circuit Description 

 

The full circuit diagram of the transistor checker 

 

is shown in Fig. 2. The LF oscillator is a 

 

straightforward 7555 astable, operating at a little 

 

over 1Hz. IC1 is a CMOS version of the 555, 

 

used primarily because of its low current 

 

consumption. In order to permit the use of 

 

very simple npn/pnp switching, separate npn 

 

and pnp test sockets are used, as well as 

 

separate zener stabilisers and base resistors. In 

 

the prototype there was a tendency for very high 

 

gain pnp transistors not to cut off properly due 

 

R8 

 

100R 

 

R9 

 

180R 

 

R10 

 

100k 

 

Ski 

 

E npn 

 

10k 
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10k 

 

7 
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100k 
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g SK2 
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180R 
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ALL 

 

470R 

 

IC3 

 

R15 

 

100R 

 

R16 

 

2k7 

 

SW2 
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NOTE: 

 

IC1 IS 7555 

 

IC2 IS CA3140E 

 

IC3 IS LM3915N 

 

D1 & 2 ARE BZY88C 5V6 

 

D3 TO D12 ARE V178P 

 

to the output of ICI going slightly less than fully 

 

positive on the appropriate output half cycles. 

 

This problem was completely overcome by 

 

making R4 and R5 a little higher in value, and 

 

adding R3; which have no significant effect on 

 

circuit operation in other respects. 

 

The closed loop gain of the circuit is 

 

accurately set dt unity by R10 and R13. R6, R7, 

 

R11 and R12 are close tolerance components so 

 

that consistent results are obtained when 

 

moving from pnp mode to npn. 

 

R8 and R9 form the load resistance for npn 

 

devices, while R14 and R15 are the load 

 

resistance for pnp devices. The value of R15 sets 

 

the operating current range of the unit. It varies 

 

from about 450uA, with one LED switched on, 

 

to around 12mA with all ten activated. This gives 

 

a reasonable operating current for low gain 

 

devices, whilst removing the need for excessive 

 

current flow when high gain transistors are 

 

being tested. R14 is added in series with R15 

 

merely to provide additional current limiting if a 

 

closed circuit device is checked. 

 

Switch, SW1 , is all that is required to give 

 

npn/pnp switching. It switches the input of the 

 

display circuit to either the output of 1C2 or the 

 

pnp-collector test socket (note that 1C2 has a 

 

class A output stage which enables its minimum 

 

B1 

 

PP3 

 

9V 

 

output voltage to swing down to near the 

 

negative supply potential). 

 

The display driver is an LM3915N integrated 

 

circuit (1C3), which is similar to the popular 

 

LM3914 device. The LM3914 has ten linear LED 

 

threshold voltages, whereas the 3915 has a 

 

logarithmic scale with the LED threshold 

 

voltages at 3dB intervals. This enables a wider 

 

range of current gain values to be covered, with 

 

the maximum value being about thirty times 

 

higher than the minimum. R16 controls the LED 

 

operating current, and the specified value 

 

provides around 4.5mA. 

 



Internal view of the transistor tester. 

 

PARTS LIST 

 

Resistors 

 

(1/4w 5% unless stated otherwise) 

 

Al 

 

R2 

 

R3 

 

R4,5,16 

 

R6,7,10,13 

 

R8,15 

 

R9,14 

 

R11,12 

 

R17 -26 

 

Capacitors 

 

Cl 

 

02 

 

Semiconductors 

 

'Cl 

 

IC2 

 

IC3 

 

D1,2 

 

LED1-10 V178P 

 

Miscellaneous 

 

22k 

 

6M8 

 

27k 

 

2k7 

 

100k(1%) 

 

100R 

 

18OR 

 

10k (1%) 

 

47OR 

 

10u 25V axial 

 

100n polyester 

 

ICM7555 

 

CA3140E 

 

LM3915N 

 

BZY88C5V6 

 

(3mm red LEDs) 

 

SW1,2 SPOT min toggle switch 

 

B1 9 volt (PP3) battery 

 

SK1,2 1mm wander sockets (see text) 

 

plastic case(120x65x40mm), battery 

 

connector, PCB, pins,wire etc. 

 

The test sockets are two groups of 

 

three 1mm sockets, and provided each 

 

set of three is tightly grouped it will be 

 

possible to fit most transistors directly 

 

into these without difficulty. A set of test 

 

leads can be used to make connections 

 

to transistors that will not plug into the 

 

sockets. The tags of the sockets should 

 

be bent at right angles so that they do not 

 

come into contact with the PCB when it 

 

is fitted into the case. 

 

Operation 

 

In use the mode switch is set for npn or 

 

pnp, and the test device is connected to 

 

the correct sockets. If the device is 

 

functioning properly, the LED display 

 

should flash on and off with a suitable 

 

number of LEDs being switched on. It is 

 

a good idea to test a number of 

 

transistors of various types, known to be 

 

fully operational, so that you know the 

 

approximate number of LEDs that 

 

should be activated when testing a 

 

suspect device. 

 

If the LED display lights continuously, 

 

this indicates that the device under test is 

 

closed circuit; but check SW1 is in the 

 

right position and that the device is 

 

connected correctly. If not all the LEDs 
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Figure 3. Component placing on the tester PCB. 

 

Figure 4. PCB foil pattern for the transistor tester. 

 

switch off, this indicates that the test 

 

device is faulty and has a high leakage 

 

level, but again, check that it is 

 

connected correctly and that SW1 is in 

 

the right position. Also, do not hold the 

 

transistor in the test sockets touching 

 

the base and collector leads. This could 

 

supply a small current into the base of 

 

the component giving a high enough 

 

collector current to activate one or two 

 

LEDs. If the display fails to light at all, it 

 

indicates that the transistor under test 

 

has gone open circuit. 
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AMATEUR RADIO 
 

SATELLITES PART II 

 

Getting started on the amateur 

 

radio satellites. 

 

Arthur C. Gee 2UK 

 

In the first part of this feature, we outlined the principles 

 

of, and requirements for, predicting the orbital path and timing 

 

of an amateur radio satellite and what was needed in the way of 

 

a radio receiver for listening to these satellites. We will start this 

 

second part, by considering the question of aerials for this 

 

mode. 

 

As we said last time, the purpose of these two articles is to 

 

show how, with pretty simple equipment, we can get going on 

 

this mode, thus acquiring some experience of satellite working. 

 

Once you've "got your feet wet" so to speak, we're pretty sure 

 

your enthusiasm will be raised to the point where you'll want to 

 

get into it "much deeper". By then, you'll have learnt enough 

 

about the subject to be able to help yourself to acquire much of 

 

the information which is available to the satellite enthusiast to 

 

help him on into more complex satellite communication 

 

systems. 

 

First then what do you need in the way of an aerial? It is 

 

possible, with a good sensitive receiver, perhaps helped with a 

 

28MHz preamplifier, to use a simple dipole antenna on the 10 

 

metre and the 2 metre bands, and get quite good results. 

 

However, much better results can be had by using an antenna 

 

specially designed for the purpose. We said too, that to start 

 

with, we'll content ourselves by listening for satellites which are 

 

passing close to our location ie, those going as near overhead 

 

as possible. A simple dipole, erected up in the clear, with a not 

 

too long lead in, will do this quite nicely, but it is advisable to put 

 

something a bit better than this up, if you can. One of the best 

 

antennas for listening to the 10 metre down-link signals, is that 

 

known as the "turnstile" crossed dipole. Two halfwave dipoles 

 

are rigged up at right angles to one another and by means of a 

 

quarter wave long "stub" and a similar "matching section", a 90 

 

degree phase relationship is obtained between them. The 

 

polarisation of such an arrangement becomes circular which is 

 

ideal for the changing polarisation of signals from the OSCARs, 

 

caused by their tumbling around in space. Erected more or less 

 

Figure 2. Arrangement of stub and matching sections of coaxial 

 

cable and insulating disc for ends of dipoles for the 10 metre 

 

crossed dipole antenna . 
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Figure 1. Arrangement of 10 metre crossed dipole antenna, 

 

showing coiled up stub, matching section and feeder. 2 metre 

 

Yagi with directional control on pitch of roof. 

 

horizontally, this type of antenna is particularly useful for 

 

overhead or near-overhead orbits, the ones we are most 

 

interested in. 

 

The components needed are shown in Fig. 1. Each arm of the 

 

dipoles is 8 foot long — giving a total overall length for each 

 

dipole of 16 feet or so. The usual type of aerial wire is used. As 

 

can be seen from the diagram and photographs, each arm of 

 

the dipoles is soldered at their inner ends to the coaxial feeder 

 

and to the stub and the matching section which are also made 

 

up from coaxial cable. The coaxial cable forming the stub and 

 

the matching section is of 50 ohms, whilst the aerial feeder 

 

cable is of 75 ohms. The stub and the matching section are each 

 

4 feet long. The stub is the "U" shaped part in the diagram; the 

 

matching section is the straight part connecting to the aerial 

 

feeder. The "U" shaped stub should be coiled up into several 

 

loops, a couple of inches or so in diameter and held in place by 

 

some strips of insulating tape. Some mechanical ingenuity is 

 

needed to sort out suitable insulating arrangements at the 

 

centre of the aerial, where the ends of the dipole wires and the 

 

stub, matching section and feeder coaxial cable come together 

 

all need supporting in some way. The writer solved the problem 

 

by cutting a circle of quarter inch thick insulating material such 

 

as Paxolin or fibreglass, or whatever the junk box will produce, 

 

drilling a hole in the centre large enough to accommodate the 

 

bunch of coaxial cables, then drilling four holes equally spaced 

 

around the circuit of insulating material to take the ends of the 
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wires forming the dipoles. The connections can then be 

 

soldered and the ends of the coaxial cables protected with 

 

Araldite. Similarly, protect the junction of the 75 ohm feeder to 

 

the matching section. 

 

Ideally, the antenna should be rigged up to four poles, eight 

 

to ten feet high or so, but this arrangement is unlikely to be 

 

obtainable. Such was the case in the writer's location. The most 

 

suitable place for stringing the aerial up was over the garage 

 

roof at one end of the house. It was possible to rig one dipole 

 

from the end of the pitch of the roof, down to one corner of the 

 

garage roof and to stretch the other dipole down to opposite 

 

corners of the garage roof. The coaxial feeder from the antenna 

 

then hung down conveniently and could be brought into the 

 

radio room in a reasonably short run. Whilst the dipoles were 

 

not truly at right angles to each other, nor horizontal, which of 

 

course would have been the ideal, this compromise 

 

arrangement works very well indeed. There was a noticeable 

 

improvement over previously used long wire and simple dipole 

 

antennas and in spite of the crossed dipoles being screened to 

 

the west by the side wall of the house, little difference has been 

 

noted between orbits to the west of the house from those to the 

 

east, where the aerial is clear and unscreened. 

 

So much for the 10 metre down-link signal from the satellite. 

 

We need something similar for reception of a 2 metre down-link 

 

such as that from UOSAT and if we are planning to progress to 

 

full operational facilities, le., transmitting to the satellite as well 

 

as receiving from it, we shall need a 2 metre antenna for 

 

transmitting as well as receiving. A crossed dipole type of 

 

antenna will perform these duties on 2 metres just as well as the 

 

10 metre crossed dipole design. As its design works out much 

 

smaller than the 10 metre one, its construction and rigging up 

 

can be much more conveniently arranged than in the case of 

 

the 10 metre one. 

 

The 2 metre crossed dipole used by the writer is shown in the 

 

accompanying photos, and as can be seen, consists of a 

 

crossed dipole array mounted above an artificial earth. This 

 

artificial earth is an important item in the system, as, by 

 

mounting the dipole array at the correct height above it, the 

 

vertical radiation pattern of the array can be increased, giving 

 

good reception of, and transmission to, overhead passes. This 

 

earth mat is made up of a circuit of expanded metal, 

 

strengthened by being fixed to a circular outer ring and radial 

 

rods as shown in the photograph. 

 

This assembly can be home constructed using stiff 

 

Figure 3. General arrangement of the 2 metre crossed dipole and 

 

earth mat to give good vertical radiation. 

 

galvanised wire or, if preferred, it can be made up at a local 

 

metal prefabrication works or a blacksmiths. The photographs 

 

give a good idea of how the earth mat is assembled. Its size is 

 

not critical; in the writer's case the mat is 4 foot in diameter. 

 

Arrangements must be made for fitting a short metal 'mast' to 

 

the centre to support the crossed dipoles. The dipole elements 

 

can be cut from old TV aerial tubing. The arms supporting the 

 

dipoles are of wood, with four thick pieces of insulating material 

 

such as Paxolin, etc., at each end, drilled to take the tubes 

 

forming the dipoles. The inner ends of the dipoles are 

 

supported on small stand-off insulators. The wooden arms 

 

require a good coat or two of varnish to protect them from 

 

damp. 

 

The length of each dipole element is 181 inches, whereupon, 

 

taking a gap of about 1 inch between the 

 

elements, the overall length of each 

 

dipole is 38 inches. The dipoles have to 

 

be cross-connected with a phasing 

 

stub — as in the case of the 10 metre 

 

one — and in this case the "U" shaped 

 

piece is of 75 ohm coax, as is the aerial 

 

feeder itself. In the aerial shown, the "U" 

 

shaped piece (B) should be 1034 inches 

 

long, and the 50 ohm matching section 

 

(A) connecting the dipoles to the feeder 

 

is 11% inches long. 

 

The height at which the crossed 

 

dipoles are mounted above the earth 

 

mat will determine the radiation pattern 

 

and in the writer's case, satisfactory 

 

vertical radiation was obtained by 

 

having it 20 inches above the mat. No 

 

connection need be made to the earth 

 

mat nor to the short mast supporting the 

 

dipoles. Four stiff wires attached to a 

 

sleeve to go round the top of the mast 

 

and attached to the wooden arms sup— 

MAY 1983 

 

Figure 4. Detail of construction of earth mat and supporting 'mast' for the 2 metre crossed dipole. 
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Figure 5. Detail of support inner ends of 

 

antenna tubes for 2 metre crossed dipole, 

 

showing attachment arrangement to earth 

 

mat 'mast', and arrangement of stub and 

 

matching section coaxial cables. 

 

port the dipole supporting frame. The antenna can be placed 

 

directly on the shack or garage roof as shown, or on any other 

 

suitable horizontal surface. 

 

With these two aerials and the knowledge you should have 

 

acquired from our first article, you should now be able to find 

 

any specific satellite and listen to it. But we can hear you say, 

 

"What happens if, when we look up our Orbital Prediction 

 

Calendar, we find that there isn't an overhead orbit to listen to at 

 

a time which is convenient to us"? Well, not to worry, you 

 

should be able to hear orbits quite distant from our "ideal' 

 

overhead one, though not of course, so well as if they are 'near' 

 

overhead. We will have a bit more to say about this aspect of the 

 

matter later in this article. 

 

So, having succeeded in finding and hearing our satellite, 

 

how do we go about transmitting to it? 

 

Well again, we want to keep things as simple as possible and 

 

our expenditure on equipment as low as we can — to start with 

 

at any rate. So we'll concentrate on working overhead orbits 

 

only — to begin with — and for this we will use our 2 metre 

 

crossed dipole antenna as the transmitting aerial. The Russian 

 

satellites and Oscar 8 — when it's in Mode A — transmit down 

 

the on/10 metre satellite band down-link and receive on the 2 

 

metre up-link. So we can use our 10 metre aerial to listen to 

 

them on, and our 2 metre aerial to send signals up to them. At 

 

this point, we have to consider what power do we need to do 

 

this? What sort of transmitter do we need and what must its 

 

power be to do this effectively? 

 

There are two ways of approaching the question of 

 

transmitting up to the satellite; we can either use a low power 

 

transmitter and a high gain aerial or we can use a high power 

 

transmitter and a low gain aerial. As our 2 metre crossed dipole 

 

is a low gain antenna, we are stuck with the second alternative. 

 

It is generally accepted that the ERP, ie, Effective Radiated 

 

Power, needed to access these satellites is around 100 watts. 

 

The ERP is the antenna gain, times the transmitter output 

 

power. 100 watts ERP is equivalent to a 10 watt output 

 

transmitted feeding a 10 dB gain antenna. As our crossed 

 

dipole antenna has very little gain, we appear to need a 

 

transmitter giving an output of nearly 100 watts. No, not 

 

necessarily, as a matter of fact, it is possible to access these 

 

satellites with much less than 100 watts ERP and the writer's 

 

transmitter runs nearer to 50 watts output than 100. 

 

The next point to make is that the transmitter must be 

 

tunable, ie, its frequency of emission must be able to be varied 

 

across the input frequency of the particular satellite we wish to 

 

Figure 6. Top view of supporting arm for 2 

 

metre crossed dipole and supports for 

 

antenna tubes. 

 

use in the same way as was required for 

 

our receiving equipment. In the case of 

 

Oscar 8, this is 145.85 to 149.95 MHz. 

 

The Russian satellites require an up-link 

 

frequency in the range 145.91 to 146.00 

 

MHz. 

 

A further point we should note is that 

 

either SSB or CW are the usual modes 

 

for satellite communication and CW is 

 

by far the most popular so to start with, 

 

confine your activity to CW. 

 

So, the question of what type of 

 

transmitter do we need, resolves itself 

 

into something which fits in with the 

 

above requirements. If you have a 2 

 

metre transceiver, which is tunable over 

 

the frequencies specified above, you can 

 

use the transmitting section of this to 

 

feed a linear amplifier giving you 50 to 

 

100 watts out. Or you can use your HF 

 

transceiver or transmitter to feed a 2 

 

metre transverter. Usually, these accept 

 

a 28 MHz signal and convert it to 2 

 

metres. This is then used to drive a 2 

 

metre linear amplifier. If you are lucky, you may be able to find a 

 

second-hand, separate, two metre transmitter, which was 

 

popular before the "black box" type of 2 metre gear became 

 

available and this can be used to drive directly a linear amplifier. 

 

The gear used by the writer is of this type. The transmitter is a 

 

Telford Communications TC 10 Multimode 2 Metre Transmitter 

 

which is unfortunately 

 

not in production now, 

 

but if you can find one 

 

on the second-hand 

 

market, it makes an 

 

ideal basis for a satel-
lite station. The 

 

writer's TC 10 drives a 

 

home built 2 metre 

 

power amplifier which 

 

is to the design given 

 

in the "VHF-UHF 

 

Manual", published by 

 

the RSGB, for a 

 

"Medium Power Am-

plifier for 144MHz", 

 

using a QQV06-40 

 

type double tetrode 

 

valve. The writer has 

 

had this transmitter in 

 

use for a number of 

 

years and found it a 

 

very satisfactory set-

up and used with the 

 

crossed dipole it has 

 

given him very many 

 

satellite QS0s indeed. 

 

One final point. You 

 

may be thinking, once again, "well supposing there are not any 

 

overhead orbits at a convenient time, what do we do then?" 

 

Well, that takes us on to the next phase of our satellite 

 

experience, in which we have to use a directive antenna, such 

 

as the Yagi shown in one of the photos illustrating this article, 

 

but that must be left to another time. Get some experience on 2 

 

metre overhead orbits first — there will be some at a convenient 

 

time, as the orbits of the satellites mentioned in this feature 

 

progress several degrees with each orbit, so that their overhead 

 

orbits change from day to day. 

 

Figure 7. The writer's "Satellite Station". 

 

Top — home built 2 metre power amplifier; 

 

below Telford T.C. 10, 2 metre transmitter; 

 

bottom 2 and 10 metre receiver. 
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100W POWER AMPLIFIER 100W PA BOARD 

 

Ultra high quality, high power audio Kit of parts for 100W power amp board. 
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Ray Marston continues his 

 

description of the extremely 

 

versatile Norton Amplifier. 

 

Figure 15: Inverting Schmitt trigger. 

 

Figure 16: Non-inverting Schmitt trigger. 

 

Figure 17: Over-temperature switch. 

 

Hysteresis can easily be added to the comparator circuits 

 

shown last month, so that they act as Schmitt triggers, by 

 

simply connecting a high-value resistor between the output 

 

and the non-inverting terminal, as shown in Figs. 15 and 16. Fig. 

 

15 gives an inverting Schmitt action, and Fig. 16 gives a non-

inverting Schmitt action. The R2-R3 ratio determines the 

 

hysteresis magnitude. 

 

Comparator Applications 

 

Figures 17 to 21 show some useful applications of voltage 

 

comparators. The Fig. 17 design is that of an over-temperature 

 

switch, the output of which goes high when the temperature of 

 

negative-temperature-coefficient (ntc) thermistor TH1 exceeds 

 

a value pre-set via RV1. Potential divider R1-R2 feeds a fixed 

 

half-supply reference voltage to R3, which then feeds a 

 

reference current to the inverting terminal, and TH1-RV1 form a 

 

potential divider that feeds a variable current to the non-

inverting input via R4. The potential on the TH1-RV1 junction 

 

rises with temperature, and the op-amp output switches high 

 

when this voltage exceeds half-supply value. The trip 

 

temperature of the circuit can be pre-set via RV1. 

 

Nbte that the operation of the Fig. 17 circuit can be reversed, 

 

so that it operates as an under-temperature switch, by 

 

transposing the TH1-RV1 positions. Also note that, since RV1-
TH1-R1-R2 are wired in a Wheatstone bridge configuration, the 

 

trip point of the circuit is independent of variations in supply rail 

 

voltage. 

 

Figure 18 shows a useful variation of the above circuit, 

 

connected as an under-temperature switch. In this case the 

 

reference (inverting) current is derived from the supply rail via 

 

R1, and the variable (non-inverting) current is again derived 

 

from the RV1-TH1 junction. Since, however, the R1 value is 

 

(approximately) double that of R2 and generates a current that 

 

is proportional to the supply rail voltage, the trip point of this 

 

circuit is also independent of variations in supply rail voltage. 

 

A variant of the above is shown in Fig. 19, which gives a high 

 

output when the supply voltage falls below a value determined 

 

by ZD1. If ZD1 has a value of 5V6, the op-amp output switches 

 

high when the supply rail voltage falls below approximately 11 

 

Figure 18: Under-temperature switch. 
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Figure 19: Supply under-voltage detector. 
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Figure 20: 3-input OR gate (can be converted to a NOR gate by 

 

transposing the op-amp inputs). 

 

Figure 22: Simple variable-voltage reference. 

 

volts the precise trip point can be varied by replacing R3 with a 

 

series-connected 820k resistor and 470k pot. 

 

Finally, Figs. 20 and 21 show how the comparator can be 

 

made to act as a 3-input logic gate. In Fig. 20, a reference 

 

current is fed to the inverting pin via R4, and a greater current 

 

can be fed to the non-inverting pin via any of the R1 to R3 

 

resistors, thence causing the output to switch high if any of the 

 

input terminals go high; this circuit thus acts as a 3-input OR 

 

gate. Note that, since the input terminals of the LM3900 op-
amps act as transistor base-emitter junctions, their direct input 

 

voltages cannot exceed 550mV or so. Consequently, any high 

 

input generates a proportionately high input current to the 

 

circuit, with very little current loss through the low inputs. The 

 

circuit can thus accept a large number of OR inputs. Note that 

 

this circuit can be converted to a NOR gate by simply 

 

transposing the input connections of the op-amp. 

 

The Fig. 21 circuit is that of a 3-input AND gate, which gives a 

 

high output only when all three inputs are taken high so that the 

 

non-inverting terminal current exceeds that determined by R4. 

 

This circuit can be converted to a NAND gate by transposing 

 

the input connections of the op-amp. 

 

Voltage Regulator Circuits 

 

Figures 22 to 26 show various ways of using LM3900 op-amps 

 

as simple voltage regulators and references. The Fig. 22 circuit 

 

is a simple but useful variable-voltage reference. The non-

inverting terminal of the op-amp is disabled, and the circuit 

 

uses the Vbe potential of the inverting terminal as a reference, 

 

and has a voltage gain determined by the RV1-R1 ratio. When 

 

RV1 is set to zero, the circuit gives unity gain and gives an 

 

output of 0.55 volts. When RV1 is set to maximum value, the 

 

circuit has a gain of,. 50 and gives an output of about 25 volts. 

 

Figure 21: 3-input AND gate (can be converted to a NAND gate by 

 

transposing the op-amp inputs). 

 

Figure 23: Fixed-voltage reference. 

 

The circuit has good regulation and can supply output currents 

 

of several mA; note, however, that the output voltage is not 

 

temperature compensated. 

 

Figure 23 shows a fixed-voltage reference circuit, which 

 

generates a well regulated output that is slightly greater than 

 

the ZD1 voltage. R1 sets the zener current at about 1 mA. The 

 

Fig. 23 circuit can safely supply output currents of only a few 

 

mA, but this can easily be boosted to tens or hundreds of mA by 

 

wiring an npn current-boosting transistor into the output 

 

feedback loop of the circuit, as shown in Fig. 24. 

 

Figure 24: Current-boosted voltage reference. 
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Figure 25 shows an alternative type of voltage regulator, 

 

which gives a well regulated variable-voltage output. In this 

 

case the op-amp is wired as a x2 non-inverting DC amplifier 

 

(with gain determined by the R3-R2 ratio), and the input voltage 

 

is variable between zero and 15 volts via ZD1 and RV1. The 

 

output voltage is thus variable over the approximate range 0.5 

 

volts to 30 volts. Fig. 26 shows how the available output current 

 

can be boosted to tens or hundreds of mA with the aid of an 

 

external transistor. 

 

Figure 25: Variable-voltage regulator. 

 

Current Regulator Circuits 

 

Figures 27 to 30 show various ways of using the LM3900 to 

 

make fixed-current regulator circuits. The Fig. 27 design acts as 

 

a fixed (1 mA) current source, which produces a fixed current 

 

into a load connected between 01 collector and ground, almost 

 

irrespective of the load impedance (in the range zero to 14k). 

 

The circuit is powered from a regulated 15 volt supply. Potential 

 

divider R1-R2 applies a 14 volt reference (15V — 1V) to R3, so 

 

the op-amp output automatically adjusts to provide an identical 

 

voltage at the R4-R5 junction. This produces 1 volt across R5, 

 

resulting in an R5 current of 1 mA. Since this current is derived 

 

from Q1 emmiter, and the emitter and collector currents of a 

 

transistor are almost identical, the circuit acts as a fixed-current 

 

source. The source current can be doubled, if desired, by 

 

halving the R5 value, etc. 

 

Figure 28 shows a simple variation of the above circuit, in 

 

which the source current is independent of variations in supply 

 

rail voltage. In this case the input is set to 2V7 below the supply 

 

Figure 26: Variable-voltage regulator with boosted output. 

 

rail value via ZD1, so 2V7 is automatically set across R4, which 

 

has a value of 2k7 and thus produces a fixed 1 mA source 

 

current from 01. 

 

Figure 29 shows a simple 1 mA current sink, in which a fixed 

 

current flows in any load connected between the positive 

 

supply rail and 01 collector, almost irrespective of the load 

 

impedance. Here, the non-inverting terminal of the op-amp is 

 

disabled, and 100% negative feedback is used between the 

 

output of the circuit (01 emitter) and the inverting terminal. The 

 

voltage across R1 is thus equal to the Vbe of the inverting 

 

Figure 28: Alternative current source (1 mA). 

 

Figure 27: Fixed-current source (1 mA). 
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Figure 29: Simple 1 mA current sink. 
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Figure 30: Improved current sink (1 mA). 

 

terminal and, since this equals approximately 0.55V, a fixed 

 

current of about 1 mA flows through 01 emitter and Al, and 

 

thus into 01 collector from any load that is connected. Note 

 

that the sink current of this circuit is not temperature 

 

compensated. 

 

Finally, Fig. 30 shows an alternative type of current sink. In 

 

this case the op-amp is fully enabled, and has a fixed reference 

 

of 2V7 applied to the non-inverting terminal via R2. 

 

Consequently, the circuit automatically adjusts to generate 2V7 

 

across R4 which, since it has a value of 2k7, generates a current 

 

of 1 mA in the emitter and collector of 01. This current can be 

 

varied, if required, either by varying the value of R4 or by 

 

varying the input voltage feed to R2. 

 

Waveform Generator circuits 

 

To conclude this look at the LM3900, Figs. 31 to ,33show some 

 

useful ways of using the op-amps to make simple waveform 

 

generators. Fig. 31 shows a 1 kHz square-wave generator, in 

 

which Cl alternately charges and discharges via R1. When the 

 

output is high, R3-R4 are effectively connected in parallel, and 

 

Cl charges via Al until the current flow into R2 equals that 

 

flowing into the non-inverting terminal of the op-amp; this point 

 

occurs when the voltage across C1 rises to approximately 2/3 

 

(Vsupply). At this point the circuit switches regeneratively, the 

 

output switches low, and Cl starts to discharge via Al. Under 

 

this condition R4 is effectively disabled and the input current to 

 

the non-inverting terminal is determined only by R3, so Cl 

 

discharges until the R2 

 

current falls to slightly below 

 

that of R3; this point occurs 

 

when the Cl voltage falls to 

 

about 1/3 (Vsupply). At this 

 

point the circuit again swit-
ches regeneratively, and the 

 

output goes high again. 

 

The Fig. 31 circuit is useful 

 

for generating square waves 

 

with frequencies up to a 

 

maximum of only a few kHz. 

 

Note that, because of the 

 

poor slew rate characteris-
tics of the LM3900 (0.5V/uS), 

 

the output waveforms have 

 

rather poor rise and fall 

 

times. The circuit generates 

 

a symmetrical square wave 

 

output. 

 

Figure 31: 1 kHz square-wave generator. 

 

Figure 32 shows how the basic Fig. 31 circuit can be modified 

 

to act as a gated 1 kHz astable or square-wave generator by 

 

taking R3 to ground via R5, rather than directly to the positive 

 

supply rail. The circuit becomes active only when the gate 

 

terminal is pulled high (to the positive supply rail). 

 

Finally, Fig. 33 shows how the Fig. 32 and Fig. 17 circuits can 

 

be combined to make an audible-output over-temperature 

 

alarm, which generates a 1 kHz tone in the PB-2720 transducer 

 

when the TH1 temperature exceeds a value pre-set via RV1. 
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Figure 32: Gated 1 kHz astable. 
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Figure 33: Audible-output over-temperature alarm. 
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• American Express card no  exp date  
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SHORT WAVE 

 

NEWS FOR DX 

 

LISTENERS 

 

Frank A. Baldwin 

 

All times in GMT, bold figures indicate the frequency in kHz. 
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Having dealt with the reception of 

 

some of the Far Eastern stations 

 

in the last few issues of this 

 

journal, I now draw the attention 

 

of my readers to that area of the 

 

globe termed by most short wave 

 

listeners as Latin America or 

 

simply LA. The 'season' for the 

 

logging of these transmitters with 

 

the best possible chance of 

 

success is now upon us, lasting 

 

from approximately April through 

 

to September, at which latter 

 

period the Far Eastern 'season' 

 

starts all over again. 

 

Although Latin American 

 

stations can be logged on other 

 

broadcast bands, the great 

 

majority of them are to be found 

 

on the Tropical Bands which 

 

extend from 2300 to 5100 as far as 

 

I am concerned. For the present 

 

however it is intended that the 60 

 

metre band (4750 to 5060) will be 

 

reviewed. 

 

During the Summer months 

 

here in the U.K., the signal path 

 

from LA is in total darkness from 

 

around 2330 through to 0330, 

 

although eastern countries such 

 

as Brazil will of course be dark 

 

from around 2200. It is under 

 

Around The Dial 

 

these conditions that we can get 

 

busy logging these short-path 

 

signals. 

 

For relative beginners at the LA 

 

game, I suggest firstly a try at 

 

some of the easy stations which 

 

are most often logged and 

 

reported by SWL's. Make a start 

 

with the following, Venezuelans, 

 

probably some of the best signals 

 

on the band from Latin America. 

 

Tune to 4800 where you will 

 

find Radio Lara in Barquisimeto 

 

operating from 0900 through to 

 

0400. With a 10kW transmitter, it 

 

is one of the most reported 

 

stations in the short wave listener 

 

press. 

 

On 4830 there is Radio Tachira 

 

in San Cristobal which is sched-
uled on the air from 1000 to 0500 

 

with a 10kW signal. This one is 

 

now often reported by listeners 

 

although for a considerable 

 

period during last year it was 

 

absent from most lists sent in by 

 

various reporters to the SWL 

 

journals. 

 

Other Venezuelans of note for 

 

beginners are Radio Valera on 

 

4840 from 0900 to 0400 it 

 

identifies as "Su Nueva Radio 

 

Valera"; Radio Maracaibo on 

 

4860 where it operates from 1000 

 

to 0400 with a 1kW transmitter; 

 

Radio Juventud, Barquisimeto 

 

on 4900 where it is scheduled 

 

from 1000 to 0400 with a power of 

 

10kW as is also Radio Yaracuy, 

 

San Felipe on 4940. Then there is 

 

Radio Sucre, Cumana on 4960 

 

from 1000 to 0400 at 1kW; Radio 

 

Rumbos, Caracas on 4970 from 

 

0900 to 0500 (1000 to 0400 on 

 

Sunday) with 10kW; Ecos del 

 

Torbes, San Cristobal on 4980 on 

 

which frequency it operates from 

 

0900 to 0400 with a power of 

 

10kW or you could try 4990 for 

 

Radio Barquisimeto 10kW which 

 

is on the air from 1000 to 0400. 

 

To wind up the Venezuelan 

 

'easy' stations review, attention is 

 

called to Radio Reloj Continente 

 

in Caracas on 5030 where it 

 

operates from 0900 to 0500 

 

(Sunday from 1000 to 0400) with 

 

a power of 15kW and Radio 

 

Maturin on 5040 from 0900 to 

 

0400 with 10kW power. 

 

Changing now to a mix of LA 

 

countries in order to provide 

 

some variations, tune the dial to 

 

4805 where you should find the 

 

Brazilian Radio Difusora Ama-
zonas located in Manuas oper-
ating from 2230 to 0130 with a 

 

5kW signal; flip the pointer next 

 

to 4832 where you will almost 

 

certainly log Emisora Radio Reloj 

 

in San Jose, Costa Rica which is 

 

on the air around-the-clock with 

 

a 1kW transmitter and is very 

 

regularly logged here in the U.K. 

 

Then there is SRS Paramaribo 

 

in Surinam which can be found 

 

on 4850 and is scheduled from 

 

0900 to 0430 (Saturday until 

 

0530) with a power of 10kW or, if 

 

you fancy a visit to Colombia 

 

then try 4865 for signals from La 

 

Voz del Cinaruco in Arauca 

 

operating from 0900 to 0400 and 

 

often putting a good strength 

 

transmission into our own is-
lands. 

 

Although this review will 

 

continue in the next issue, I leave 

 

you with details of yet another 

 

country, this time Ecuador in the 

 

shape of Radio Quito on 4920 

 

and scheduled from 1000 to 0500 

 

(Sunday until 0400). With a 10kW 

 

signal, it identifies as "La Voz de 

 

la Capital". 

 

In which are presented for the 

 

interest of readers the times to 

 

listen, the frequencies to tune 

 

and the programmes to expect. 

 

Netherlands 

 

Radio Netherlands, Hilversum on 

 

15560 at 0810, YL with a talk in 

 

the Dutch programme directed to 

 

Africa, South East Asia and the 

 

Middle East, scheduled from 

 

0730 to 0820. This transmission 

 

was also logged in parallel on 

 

21480 to the Middle East and on 

 

25970 to South East Asia, both 

 

via the Madagascar Relay. 

 

The English programme on 

 

15560 beamed to Europe and 

 

West Africa may be heard from 

 

0700 to 0720, being logged at 

 

0712 according to the entry in my 

 

book. 

 

Finland 

 

Helsinki on 15265 at 0816, OM 

 

with the Finnish programme for 

 

Europe, the Far East and the 

 

Pacific, timed from 0700 to 0825 

 

on Sunday only. 

 

Italy 

 

Rome on 15330 at 0830, interval 

 

signal then OM with station 

 

identification and announce-
ments at the start of the Italian 

 

transmission intended for Aus-
tralia, scheduled from 0830 to 

 

0930. All this was followed by a 

 

newscast of both world and local 

 

events. 

 

Austria 

 

Vienna on 15410 at 0834, OM with 

 

a news commentary during the 

 

English programme to Europe, 

 

the Middle East, the Far East and 

 

Australasia, listed from 0830 to 

 

0900. 

 

Switzerland 

 

Berne on 15305 at 0838, the 

 

unmistakeable lilt of Swiss music 

 

followed by announcements 

 

during the German programme 

 

directed to Australasia, the Far 

 

East, South Asia and Europe 

 

from 0830 to 0900. 

 

Berne on 15430 at 1127, OM 

 

with the English programme — 

 

all about tourism in Switzerland 

 

— timed from 1100 to 1130. 

 

Berne on 21520 at 1104, OM 

 

with the English programme to 

 

Africa, on this channel from 1100 

 

to 1130. 

 

Belgium 

 

Brussels on 21810 at 1122, YL 

 

with a Dutch pop song in that 

 

language programme direct to 

 

Africa from 1100 to 1230 but not 

 

on Sunday. Also logged in 

 

parallel on 26050. 

 

West Germany 

 

Cologne on 15275 at 1405, OM 

 

with news and comment during 

 

the German transmission for 

 

Europe, the Middle East, South 

 

and South East Asia, scheduled 

 

from 1400 to 1600. 

 

Cologne on 15240 at 1424, OM 

 

with announcements in the 

 

Arabic service to the Middle East, 

 

timed from 1345 to 1500. 

 

Vatican 

 

Vatican City on 15405 at 1408, 

 

OM with announcements during 

 

the Spanish programme for the 

 

Americas, scheduled from 1400 

 

to 1430. 

 

Vatican City on 21485 at 1129, 

 

OM with a religious talk during 

 

the English transmission to 

 

Africa, on this channel from 1115 

 

to 1130. 

 

Romania 

 

Bucharest on 15365 at 1412, OM 

 

with the Arabic programme — 

 

complete with Arabic music — in 

 

the scheduled 1400 to 1430 

 

transmission. Also logged in 

 

parallel on 15250. 

 

Bucharest on 15345 at 0705, YL 

 

with a news commentary in the 

 

English programme for the 

 

Pacific, timed from 0645 to 0715. 

 

Bucharest on 15250 at 1137, YL 

 

with a newscast in the French 

 

programme to Africa and Europe, 

 

listed from 1130 to 1200. 

 

Poland 

 

Warsaw on 15120 at 1415, OM 

 

with an Arabic programme di-
rected to the Middle East from 

 

1400 to 1500. 

 

Hungary 

 

Budapest on 15160 at 1340, OM & 

 

YL with announcements in the 

 

German transmission to Ger-

many, listed from 1330 to 1400 

 

(Sunday only). 

 

Spain 

 

Madrid on 15395 at 1012, YL with 

 

announcements, OM with a 

 

ballad, all during the Spanish 

 

programme for European con-

sumption and featured on this 

 

channel from 1000 through to 

 

2145. 

 

Madrid on 21595 at 0724, OM 

 

and YL with the Spanish pro-
gramme for Australia, the Near 

 

and Middle East, being sched-
uled from 0600 to 0930. 

 

Turkey 

 

Ankara on 15220 at 1125, Turkish 

 

music in typical style, YL with a 

 

song in the Turkish transmission 

 

for North Africa, the Middle East 

 

and Europe, timed from 0700 
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through to 1600, this being a 

 

programme for Turks abroad. 

 

The "Voice of Turkey" was also 

 

logged in parallel on 11955. 

 

Malta 

 

"Deutsche WeIle" Cologne via 

 

the Malta Relay on 7265 at 2108, 

 

OM with the Maghribi pro-
gramme for Africa and the Middle 

 

East, scheduled from 2045 to 

 

2120. Also logged in parallel on 

 

6000. 

 

Albania 

 

Tirana on 14320— the frequency 

 

is correct, right in the 14MHz 

 

amateur band — OM with a talk in 

 

the Chinese programme for 

 

China, scheduled from 1100 to 

 

1200. Logged at 1135. 

 

Ghana 

 

Accra on 4195 at 0602, YL with 

 

local news items in English. This 

 

is GBC-1 which presents pro-
grammes both in English and 

 

vernaculars from 0530 to 0800 

 

(Sunday through to 2305) and 

 

from 1200 to 2305. The power is 

 

10kW. 

 

Cameroon 

 

Garoua on 5010 at 2110, OM with 

 

a newscast of both local and 

 

world events, this programme 

 

being featured from 2100 to 2115 

 

in English. Radio Diffusion 

 

Nationale operates from 0425 to 

 

0800 and from 1645 to 2200, the 

 

power being 100kW. 

 

Uganda 

 

Soroti on 5027 at 2008, YL with a 

 

pop song in English in the 

 

National Programme which is on 

 

the air from 1300 to 2100 on 

 

weekdays, Saturday and Sunday 

 

from 0300 to 0545 and from 1400 

 

(Sunday from 1430) to 2100. The 

 

power is 250kW but transmis-
sions are apt to be irregular. 

 

Mauritania 

 

Nouakchott on 4845 at 0602, OM 

 

with quotes from the Holy Quran. 

 

This one is on the air from 0600 

 

(Sunday from 0800) to 0900 from 

 

1800 (Saturday and Sunday from 

 

1700) to 2400. 

 

Nigeria 

 

Lagos on 4990 at 0610, OM with a 

 

newscast of African events in 

 

English. Channel 1 programmes 

 

are scheduled from 0430 to 1000 

 

and from 1700 to 2310 in both 

 

English and vernaculars. The 

 

identification is "Radio Nigeria". 

 

Lagos on 15120 at 0945, OM 

 

with an English programme all 

 

about Nigerian industrial pro-
duction. This transmission is 

 

intended for North Africa and 

 

Europe and is timed from 0830 to 

 

1000. 

 

Egypt 

 

Cairo on 15475 at 1010, OM and 

 

YL alternate with announce-
ments in the Arabic language 

 

"Voice of the Arabs" programme 

 

directed to the Middle East, North 

 

Africa, Central and South Asia 

 

and Europe, being scheduled 

 

from 0600 to 1400 and from 1600 

 

to 1850 on this channel. 

 

Kuwait 

 

Radio Kuwait on 15495 at 1048, 

 

OM with a newscast during the 

 

Arabic language Domestic/ 

 

External Service which is on this 

 

frequency from 0500 through to 

 

0015. 

 

Madagascar 

 

Radio Nederlands Relay on 

 

21480 at 0733, OM with a 

 

newscast of world events in the 

 

Dutch programme for North 

 

West Africa, the Middle East, 

 

South East Asia and Europe 

 

being timed from 0730 to 0820. 

 

Australia 

 

Melbourne on 21680 at 0742, OM 

 

with announcements in the 

 

English programmed General 

 

Service to Europe and the 

 

Pacific, on this channel from 

 

0400 to 1000 but with some 

 

weekend variations. 

 

Melbourne on 9770 at 1520, 

 

OM with announcements in 

 

English during a programme of 

 

Australian pop records in the 

 

General Service to Asia and the 

 

Pacific and timed on this channel 

 

from 1100 to 1730. 

 

Melbourne on 6035 at 1903, 

 

OM with announcements and 

 

station identification, a newscast 

 

of both Pacific and world events, 

 

including current Australian 

 

affairs, in the English trans-
mission for the Pacific and 

 

Papua/New Guinea, timed on 

 

this frequency from 1530 through 

 

2200. 

 

Japan 

 

Tokyo on 17870 at 0803, OM with 

 

a newscast followed by YL with a 

 

news comment programme dur-
ing the English transmission to 

 

Europe, timed from 0800 to 0830. 

 

North Korea 

 

Pyongyang on 15245 at 0813, YL 

 

presenting a programme of both 

 

news and comment in the 

 

English programme for South 

 

East Asia and scheduled from 

 

0800 to 0950 on this channel. 

 

China 

 

PLA (People's Liberation Army) 

 

at Fuzhou, Fujian on 4045 at 

 

1542, OM with a song in Chinese, 

 

local-style music. Fuzhou oper-
ates to the listed 1300 to 0530 but 

 

from March to October the 

 

schedule is 2100 to 0145 and 

 

from 1000 to 1800. • 

 

Radio Peking on 9945 at 0934, 

 

YL presenting a programme in 

 

Chinese directed to Australia and 

 

New Zealand and timed from 

 

0900 to 1000. 

 

Radio Peking on 15195 at 0844, 

 

YL with a newscast then some 

 

Chinese music during the Eng-
lish programme for Australia and 

 

New Zealand, scheduled from 

 

0830 to 0930. Also logged in 

 

parallel on 15435. 

 

Radio Peking on 15165 at 1008, 

 

OM with a talk in the Cantonese 

 

programme for Australia and 

 

New Zealand, timed from 1000 to 

 

1100. 

 

New Zealand 

 

Wellington on 15485 at 0810, YL 

 

with a talk in English, OM with 

 

announcements and a time-
check at 0817 and "This is the 

 

National Programme". 

 

Pakistan 

 

Karachi on 21485 at 1347, OM 

 

with a newscast in the Urdu 

 

programme during a World 

 

Service presentation to the 

 

Persian Gulf and the Middle East, 

 

scheduled from 1330 to 1600. 

 

India 

 

AIR (All India Radio) Delhi on 

 

9665 at 2038, OM with a cricket 

 

commentary in both English and 

 

Hindi in the General Overseas 

 

Service. According to their 

 

schedule, this would be the 

 

English programme directed to 

 

the UK and North and West 

 

Africa from 1945 to 2045. 

 

AIR Hyderabad on 4800 at 

 

Now Hear These  

 

The sting being in the tail, the 

 

following 'quickies' are listed for 

 

your interest. Not easy to log of 

 

course but not so impossible, 

 

some being more difficult than 

 

others. Have a go at — 

 

The Mongolian on 4763 at 2243 

 

— when logged here. This is Ulan 

 

Bator with the Home Service 1 in 

 

Mongolian from 2200 to 0115. 

 

The Tibetan on 4750 at 0148, 

 

this being Xizang PBS, Lhasa 

 

with Chinese-type music, YL with 

 

1549, OM with a news commen-
tary in English. Hyderabad on 

 

this channel is scheduled from 

 

0025 to 0215 and from 1200 

 

(March to April from 1130) to 

 

1740. There is an English lan-
guage newscast at 1230 and at 

 

1530. The power is 10kW. 

 

Sri Lanka 

 

Colombo on 4870 at 1545, OM 

 

with a talk in Sinhalese followed 

 

by a programme of local-style 

 

music. SLBC Colombo is on the 

 

air from 0000 to 0300 and from 

 

1000 to 1730. This is the Home 

 

Service 2 in Sinhala. 

 

Nepal 

 

Kathmandu on a measured 5004 

 

(listed 5005) at 1547, YL with 

 

songs in Nepali complete with 

 

local orchestral backing. The 

 

schedule here is from 0020 to 

 

0350 (Sunday until 0450), from 

 

0730 to 1050 and from 1150 to 

 

1720. The power is 5kW. 

 

songs. This one is in Chinese 

 

during this particular session 

 

which is timed from 2230 to 0200. 

 

The Chinese regional Xinjiang 

 

PBS, Urumqi on 4735 at 1520, 

 

local-style music, YL with songs 

 

in the Uigher Home Service, this 

 

section of the schedule being 

 

from 1045 to 1730. 

 

With which parting shots, I'll 

 

leave you until next month. 

 

• R&EW 

 

HAM SPOKEN & SERVED HERE 

 

If you are mobile in the vicinity of Clare 

 

on the Suffolk/Essex border and you are 

 

feeling "drained" and "starved" by your 

 

journey, then we are the source of a 

 

tasty "recharging programme." 

 

Whether you choose a "currant" bun or 

 

a "heavy load" of steak and chips, 

 

everything is "home brew" and freshly 

 

constructed. 

 

We serve lunches and teas as well as 

 

evening meals and Sunday lunch and we 

 

are fully licensed for wines and spirits as 

 

well as "all bands." 

 

If you would like to know more, a self 

 

S.A.E. brings you a printout of our full 

 

eating programme. 

 

Parties of up to 20 catered for by prior arrangement. 

 

The Peppermill Restaurant, Market Square, 

 

Clare, Suffolk. Tel: Clare (078727) 8148 

 

Proprietors: Roger and Julene Steele 
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Even in the days of valves, dedicated constructors were working 

 

on personal Hi-Fl Systems as Centre Tap's column from 

 

the early fifties reveals. 

 

One sometimes hears of enthusiasts who claim they have 

 

followed the hobby from way back to the crystal set days, but 

 

they all admit that their interest has diminished for some period 

 

at least — usually to return with a still stronger appeal. My own 

 

interest was born long before broadcasting, and although I 

 

cannot perhaps fairly describe myself as an "average 

 

enthusiast", I must confess to two lapses when my interest was 

 

temporarily eclipsed. These episodes, both comparatively brief, 

 

were more or less in the nature of short holidays. It would be 

 

interesting to know of the longest sustained purely amateur 

 

interest. Among the old-timers there will, of course, be some 

 

who have held their transmitting licences since pre-1914 days, 

 

but even they have had their spells of voluntary QRT and 

 

constructional inactivity. 

 

Variety 

 

Readers will have noticed that in writing 'Radio Miscellany' I 

 

never settle down to write in any particular vein. For my part, I 

 

attribute this to an uncertainty of knowing the type of 

 

enthusiasts who I am addressing, or even the proportion of 

 

each class making up the readership. In the course of 

 

correspondence from readers there may be a succession of 

 

those from beginners, or perhaps from SW fans, enthusiastic 

 

TV constructors, or high fidelity merchants. These might easily 

 

lead one to think that their particular interest is of a higher 

 

percentage than is actually the case. Nothing short of an actual 

 

census would really show the true position. 

 

A few weeks ago readers in widely separated areas who had 

 

converted the various RF Units invited me to form a club for 

 

enthusiastic Conversionists. The best I could do was to put 

 

them in touch with one another to form a sort of 

 

Correspondence Group, whence several pen-palships came 

 

about. Their enthusiasm, based on so limited a sphere, could 

 

hardly be regarded as having a sufficiently permanent interest 

 

to maintain a Club, but a good time was had by all in swapping 

 

experiences, and perhaps a few lasting friendships have been 

 

founded. 

 

Generally speaking the only consistently flourishing groups 

 

seem to be among the SW fraternity; chiefly by virtue of their 

 

large number. Others with specialised interests, such as 

 

Recording. Quality, Amplifiers, Model Control, Ionospheric 

 

Observation, etc. are rarely locally sufficiently numerous to be 

 

able to form into personal contact groups. This is a serious 

 

handicap, and leaves them without an organised voice, but they 

 

are all, at some time, catered for in the pages of the 

 

"Constructor", and if their letters do not seem to bring 

 

immediate results, they do help to maintain a fair balance. 

 

Opportunity For The 

 

Miniaturists 

 

It is unfortunate that among those who are primarily interested 

 

in a specialised subject, there are few who feel able, or willing, 

 

to write of their experiences on constructional work. I know of 

 

one particular case — a very keen and capable constructor 

 

whose aim is to build midget and personal receivers, each 

 

smaller than the last. They are, of course, not simply "novelty" 

 

sets, but very practical receivers capable of standing up to hard 

 

usage and to frequent travelling. Attempts to get him to 

 

describe them are invariably countered with the excuse that he 

 

has got a still better idea for his next — perhaps then he will get 

 

down to writing about it. 

 

There is, by the way, plenty of scope for the development of 

 

vest-pocket personal receivers, with the availability of almost 

 

microscopic components and valves used in deaf-aids, and 

 

those interested in this aspect of the hobby should be in their 

 

element. 

 

Gadget Merchants 

 

One runs into the Gadgeteer in all hobbies. As an amateur 

 

photographer you find him building tripods from discarded 

 

curtain rods, lens hoods from pill boxes, and an enlarger from 

 

an old biscuit tin and a reading glass. When he takes to 

 

motoring he busies himself with windscreen defrosters, foot 

 

warmers, or lighters powered by the battery. 

 

As a radio constructor he finds the hobby a wonderful 

 

background in which he can indulge his strange urge to the full. 

 

I have now discovered radio's "Gadgeteer No. 1" and his 

 

radiogram, as you might well guess, was far more fascinating to 

 

watch than to listen to. It simply bristles with bits and pieces, 

 

most of which seemed to serve a highly improbable purpose, 

 

and all of which seemed to have an indicator light, and their 

 

constant flashing on and off reminded me for all the world of a 

 

pin-table machine clocking up a record-breaking score. 

 

Among the gadgets were to be found:-
Concealed turn-table lighting which came on auto-

matically on raising the lid. 

 

A spot light beamed on the pick-up to assist needle 

 

changing. 

 

A three-speed stroboscope lit by neon lamp to make 

 

"daylight" use more effective. 

 

A brush fitted to the pick-up arm to sweep the record 

 

grooves before the needle reached them. 

 

A cup for used needles from which they ran down a length 

 

of hose-pipe into a large internally fitted container — for easy 

 

and less frequent emptying. 

 

Clock-controlled on/off switch. 

 

Scratch filter. 

 

Extension speaker network for maintaining different 

 

volume levels on each extension. 

 

Remote volume control operated from beside the 

 

telephone. 

 

A front-door-bell indicator. 

 

Room intercommunication system. 

 

Magic eye in a masked recess. 

 

Coloured dial-lamps for the 4 wavebands. 

 

Push-button tuning. 

 

Tone control ganged to switch-in tweeter when set to 

 

maximum top. 

 

This list by no means catalogues a// the gadgets. Indeed, only 

 

by the hardest thinking could I imagine any device he had not 

 

included. That, I finally decided, was a press-button which 

 

would blow a note of disapproval in the broadcast studio to 

 

signify the radio artiste, or items, which he did not like! 
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(BURNS) 

 

EVER CHECKED YOUR FREQUENCY 

 

COUNTER? 

 

Calibrate it, or other Test Gear, with our new 

 

Off-Air Frequency Standard SD-12. 

 

Locked to the BBC 200 KHz Transmitter at 

 

Droitwich but readily convertible to 198 KHz 

 

when the BBC changes the Droitwich 

 

Accuracy 1 Hz in 10 MHz. Output at 10 MHz 

 

and 1 MHz. 

 

Used by British Telecommunications and 

 

other Authorities. 

 

tlf 

 

• 

 

We still supply matching Crystal Calibrators
.
 

 

CC-11 and Absorption Wavemeters TC-101 

 

as previously advertised. 

 

Contact us at our New Address:- BURNS ELECTRICS ,170a, 

 

Oval Rd, Croydon, Surrey. CRO 6BN Telephone 01-680-1585 

 

ommaaaa2oana 

 

Radio, TV and Radio Communication 

 

Specialists 

 

934MHz UHF Radio 

 

Equipment 

 

An easily installed radio system, with uses for 

 

small businesses, from home to small boats and 

 

a useful home to car two-way private radio 

 

system. Range available from this equipment — 

 

mobile to base 10 - 15 miles; base to base up to 

 

100 miles (conditions permitting). 

 

We have in stock the MI range of Reftec 

 

equipment, i.e. Mobile Transceiver MTR 93411 

 

plus full range of aerials and fittings, etc. 

 

* STOCKISTS OF AMATEUR RADIO EQUIPMENT: 

 

Yaesu, Trio, F.D.K. Tonna, Jaybeam,Revco etc. 

 

* REPAIR & MODIFICATIONS BY EXPERIENCED 

 

& QUALIFIED STAFF. 

 

* CREDIT TERMS AVAILABLE 

 

For further information please ring: 

 

Mike Machin on (0268) 691481. 

 

203, HIGH STREET, 

 

Tan* CANVEY ISLAND 

 

DIRECTION 

 

INCIOR 

 

DEL DF 

 

Model DF is a revolutionary Radio Direction Finder which immediately 

 

indicates the direction of an incoming radio signal while it is being 

 

received on your existing NBFM communications receiver. 

 

Any narrow band FM receiver or transceiver in the range 20 to 200 

 

MHz is suitable and provided the signal is received as NBFM, even AM 

 

and SSB signals will give a reading. 

 

FEATURES 

 

* Works with any existing 

 

narrow-band FM receiver or 

 

transceiver without modification. 

 

The only connections required 

 

are to the external speaker and 

 

antenna jacks. 

 

* Gives a clear directional 

 

readout on a circular array of 

 

sixteen bright green LEDs. 

 

• : 

 

* Easy to use and install. 

 

* Only a single coaxial cable 

 

needed between display unit and 

 

antenna combiner. 

 

* Broadband from 20 to 200 

 

MHz, operating frequency 

 

determined by the chosen 

 

antennas and receiver. 

 

* Magmount option for combiner 

 

unit. 

 

APPLICATIONS in which Model DF is already being used successfully 

 

include: finding PMR transceivers with stuck microphones, locating 

 

pirate transmitters, tracking mobile transmitters of various kinds, 

 

location of anti-social CB or amateur radio users (see review in "Citizens 

 

Band", January, 19831, retrieving stolen transceivers. Existing 

 

customers include both professionals and hobbyists. 

 

COMBINER UNIT 

 

SYSTEM DETAILS 

 

MAIN UNIT 

 

A complete system comprises display unit and antenna combiner plus 

 

four antennas mounted at the corners of a square spaced apart by 0.05 

 

to 0.3 wavelengths. 

 

For fixed station use, four dipoles are suitable while four magnetically 

 

mounted quarter wave whips are ideal for mobile use. Depending on 

 

the choice of antenna, the system will operate from 20 to 200 MHz. 

 

Suitable magmount quarter wave whips are available from Datong for 

 

VHF use. 

 

• Basic System (model DF display Complete Mobile DF System 

 

unit with Model DFA1 combiner) (Model DF display unit, Model 

 

£149.00 VAT 1E171.351 DFA2 combiner, and four Model 

 

• DF System as above, but with MA1 quarter wavelength 

 

mobile version of combiner, magmount antennas cut for 145 

 

Model DFA2 (as DFA1 but fitted MHz). 

 

with magmount and 4 metre £214.00 VAT (£246.10) 

 

coaxial downlead terminated with 

 

PL259 plug) Antennas not included. 

 

£159.00 VAT (£182.85) 

 

OTHER PRODUCTS 

 

Datong specialise in designing and manufacturing unique products for the 

 

amateur radio, CB and radio communications markets. Other products include 

 

a range of highly selective audio filters for receiver improvement, active 

 

receiving antennas, a Morse Code training aid, speech processing systems for 

 

transmitters, low cost selective call systems, a morse code "typewriter", a 

 

broadband r.f. preamplifier, a synthesised converter for receiving 0 to 30 MHz 

 

on a two metre SSB receiver. 

 

Our products are not necessarily the cheapest; but in terms of performance at 

 

the price they represent excellent value. 

 

11' 

 

Our catalogue or specific data sheets 

 

are available free on request. We deal 

 

both direct and through selected 

 

amateur radio dealers. 

 

Write to dept. REW 

 

DATONG ELECTRONICS LTD. 

 

Spence Mills, Mill Lane, 

 

Bramley, Leeds LS13 3HE 

 

Telephone: 0532 552461 
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Reception 

 

Reports 

 

Compiled by 

 

Keith Hamer & Garry Smith 

 

What a treat for the DX-er January 

 

'turned out to be! The excellent 

 

Quad rantids meteor-shower at the 

 

beginning of the month produced 

 

signals as high as channels 

 

E5(175.25MHz) and E6(182.25MHz) in 

 

Band III during the first four days. 

 

Sporadic-E reception was well repre-
sented during the first half of the month 

 

with signal strengths as good as 

 

anything received during the summer. 

 

Fortunately most reception was posi-
tively identified which made the log 

 

more interesting and complete. On the 

 

22nd, an excellent tropospheric lift 

 

produced signals throughout all the 

 

television bands, much to the dis-

pleasure of domestic viewers! Those 

 

magic words "co-channel interference" 

 

were heard on more than one occasion 

 

on the BBC channels. So, to celebrate 

 

the first birthday of this DX-TV column, 

 

here is the log for January in full:-
1/1/83: Unidentified programmes from 

 

2000 onwards via Meteor-Shower(MS) 

 

on channels R1 and E5/R6. 

 

2/1/83: Unidentified progs on E5/R6 via 

 

MS throughout the day; MTV (Hungary) 

 

on R1 with a film from 1505 until 1620 

 

Sporadic-E (SpE), BRT(Belgium) on 

 

channel El 0 with the PM5544 test card 

 

(weak trops). 

 

3/1/83: TVP(Poland) R1 with the 

 

PM5544; CST(Czechoslovakia) R1 with 

 

the "EZO"-type electronic test card with 

 

the identification "RS-KH"; ORF-

(Austria) E2a and the "ORF FS 1" 

 

PM5544; SR(Sweden) E3 on PM5544 

 

test card carrying "TV 1 SVERIGE" 

 

ident; unidentified stations on R1,E3,E5/ 

 

R6 and E6 throughout the evening via 

 

SpE and MS. 

 

4.1.83: CST R1;NOS(Netherlands) with 

 

the "PIT-NED 1." PM5544 via weak 

 

trops; unidentified signals on E3 and 

 

E5/R6 via MS. 

 

5/1/83: CST R1;MTV R1 with the 

 

frequency-grating test pattern; NOS E4. 

 

6/1/83: Unidentified educational prog 

 

with female announcer on R1 ;NOS E29. 

 

7/1/83: TSS(USSR) with news prog via 

 

strong SpE; unidentified progs on R1 via 

 

SpE. 

 

8/1/83: Various signals via MS and SpE. 

 

10/1/83: TSS "0249" monoscopic test 

 

card on R1 ;CST "RS-KH" test card on 

 

R1; ORF E2a(MS); TDF(France) with 

 

"Antenne 2" progs on E39 and FR-3 

 

progs on E42; NOS E4; BRT E10 via 

 

trops. 

 

11/1/83: Unidentified signals on R1 and 

 

E4. 

 

12/1/83: CST Al. 

 

13/1/83: CST Al; unidentified stations 

 

on R1 and E3. 

 

14/1/83: ORF E2a. 

 

15/1/83: Unidentified signals through-
out the day via MS on channels R1,E3 

 

and E4. 

 

16.1.83: Programme on E4 via MS; 

 

RTE(Eire) IH with 1st network progs via 

 

trops. 

 

17/1/83: Signals on Al via SpE; 

 

RTB:F(Belgium) E3 with teletext cap-
tions; RTE IH; BAT E10; A2(Antenne 

 

2,France) E39 via trops. 

 

18/1/83: ORF E2a(SpE);RTVE(Spain) 

 

E3 with a regional test card;MTV Al with 

 

the frequency-grating pattern followed 

 

by the "MTV 1 BUDAPEST" PM5544; 

 

CST R1;unidentified receptioned on R1 

 

and R2; RAI(Italy) IA with "Telegior-
nale" News prog via SpE; possible West 

 

German reception from ARD on E3 with 

 

a news prog via SpE. 

 

19/1/83: PM5544 on E3 via MS;TSS R1 

 

with the colour electronic test card; CST 

 

Al; various unidentified signals via SpE 

 

and MS on Al and R2. 

 

20/1/83: CST R2; ORF E2a with the 

 

PM5544 and the "ORF FS 1" mono-
chrome Telefunken TO 5 test card. 

 

22/1/83: RTB:F E8,E11;RTE clock 

 

caption and progs on IH;ARD(West 

 

Germany) El 0,E9,E1 1;TDF "Antenne 2" 

 

PM5544 on E39;NOS E39;DDR:F(East 

 

Germany) with progs on E12;CST with 

 

news prog followed by closedown 

 

sequence at 2345 GMT on channels R10 

 

and R11 in SECAM colour! All reception 

 

on this day via tropospheric ducting. 

 

23/1/83: From 0730 GMT:ZDF(West 

 

Germany) E33 with the 'Ostfriesland' 

 

transmitter identification caption 

 

(known as "Senderdias"), `Pfurzheim' 

 

E34 caption, 'Ludenscheid' caption on 

 

E37;ARD with the "WDR 3" FuBK test 

 

card on E40;NOS E39 with the "PTT-

NED 1" PM5544 but with the EBU Bar on 

 

E5,E45,E55,E27 and E32; TDF on E42 

 

with the "TDF FR3" PM5544; ARD E44 

 

and E55 with the "SW3 BADN" FuBK 

 

test card and "WDR 3" FuBK on E46, 

 

E48 and E50; Belgium on E52 with the 

 

"RTB:F 1" PM5544 plus the identifi-
cation "PROFONDEVILLE CANAL 52"; 

 

A2 PM5544 on E21,E22; TDF E27 with 

 

the first network PM5544 carrying the 

 

ident "TDF tf 1"; RTB:F E28 with the 

 

"WAVRE CANAL 28" PM5544; CST on 

 

R10 and R11(!) with progs; RTB:F Eli 

 

with the "LEGLISE CANAL 11" PM5544; 

 

ARD El 0 and the "NDR 1 ON" FuBK; 

 

ZDF "Saarbrucken" transmitter ident 

 

caption; ARD "WDR 1" FuBK E9; ZDF 

 

"Monschau" ident caption E21; ARD 

 

"SWF BADN 1" FuBK(from Sudwest-

funk) on ElO;DDR:F test card followed 

 

by progs on E5,E6 and E12; ARD on E8 

 

from Hessischer Rundfunk with the "hrl-

8" FuBK; E43 "BAT TV 1" PM5544;E49 

 

"BR MCHN 3.PROGRAMM" FuBK from 

 

Bavarian Television based in Munich; 

 

E50 "hr3 FFTM" FuBK with a large 

 

superimposed digital clock from West 

 

Germany; "DR.DANMARK" PM5544 on 

 

channel El° from Denmark. All recep-
tion logged above was via enhanced 

 

trop conditions which were due to an 

 

anticyclone of 1038mbs centred over 

 

Europe. 

 

24/1/83: West German and Dutch 

 

reception noted via trops on UHF. 

 

25/1/83: French and Belgian trops plus 

 

unidentified signals on R2 and E3 via 

 

MS. 

 

27/1/83: TVP on Al with the PM5544 

 

displaying the usual dark background; 

 

RTB:F E3 with sample teletext pages 

 

plus the PM5544; various progs on R2. 

 

28/1/83: TVP Rl. 

 

30/1/83: Unidentified science prog on 

 

Al via SpE. 

 

Service Information 

 

Greece: A new transmitter has been 

 

brought into service on channel E33 with 

 

an ERP of 160kW. The outlet is located at 

 

Plaka-Alexandroupolis. 

 

France: A new law will bring about 

 

changes to the state-owned television 

 

networks operated by Telediffusion de 

 

France(TDF). Regional television pro-
grammes, which are currently the 

 

responsibility of France-Regions 3, will 

 

be produced by local companies. 

 

USA: The CBS network has applied to 

 

the FCC for permission to experiment 

 

with a high-definition television broad-

cast(HDTV) satellite system to operate 

 

in the 12-GHz band. Four geostationary 

 

satellites are envisaged to provide 

 

nationwide coverage. 

 

Zimbabwe: The Zimbabwe Broad-

casting Corporation is planning to install 

 

new equipment to provide a greater 

 

proportion of the population with a 

 

television signal. Four 1-kW transmitters 

 

have already been ordered. Despite 

 

Satellite reception of Moroccan Television 

 

(RTM). Photograph by courtesy of Hugh 

 

Cocks (East Sussex). 

 

82 RADIO & ELECTRONICS WORLD 

 



various rumours, programmes produced 

 

by ZTV at Zimbabwe's two television 

 

centres (Harare and Bulawayo) will 

 

continue to be broadcast in PAL rather 

 

than SECAM. 

 

Band I: The Future 

 

There is speculation that the UK 405-line 

 

television service will close down 

 

completely by January 31st 1984. At the 

 

moment, many transmitters are working 

 

on reduced power and, on occasions, 

 

have not been switched on until about 

 

0830, much to the annoyance of anyone 

 

wishing to see Breakfast television on 

 

this system! Unfortunately the future of 

 

Band I (and Band III) looks bleak for the 

 

DX-TV enthusiast. This is because 

 

various two-way communication lobby-
ists are determined to have their own 

 

way rather than the bands be re-
allocated for local television use as 

 

sensibly suggested by the IBA. A recent 

 

report by the Merriman Committee 

 

suggested that the bands should be re-
used mainly for land mobile services 

 

with provisions for outside broadcast 

 

links, electronic news gathering and a 6-
metre amateur radio band around 

 

50MHz, the latter being the most 

 

puzzling suggestion of the lot. Oh, and 

 

let's not forget the cordless 'phones 

 

which still operate illegally on 49MHz. 

 

The Committee is issuing its final report 

 

in June of this year so hopefully we will 

 

have more information on how DX-TV 

 

will be affected. 

 

Television throughout Europe oper-
ates on internationally agreed channels 

 

between 48M1-Iz and 68MHz in Band I 

 

and 175MHz to 230MHz in Band III. Band 

 

I concerns enthusiasts mostly because 

 

the majority of DX is received within this 

 

spectrum. We hope that the Merriman 

 

Committee is considering the allocation 

 

of frequencies outside these limits 

 

(especially in Band I) for the proposed 

 

services if only to prevent interference 

 

throughout Europe during Sporadic-E 

 

activity. It is worth noting that it is 

 

relatively easy to remove an interfering 

 

vision or sound carrier from a wanted 

 

television signal but it isn't quite so 

 

simple to remove a multitude of narrow-
band communication signals from a 

 

television signal! 

 

While we support amateur radio as a 

 

The Hessischer Rundfunk test card received 

 

in January via enhanced tropospheric 

 

conditions. 

 

hobby, we feel that the 6-metre band is 

 

being welcomed in the UK for the wrong 

 

reasons. Frequencies around 50MHz 

 

provide interesting propagation studies: 

 

Sporadic-E sees to that. Unfortunately, 

 

SpE propagation is usually limited to 

 

approximately 1,100 miles and as these 

 

frequencies are reserved for television 

 

broadcasting in Europe, where will the 6-
metre signals come from? One may 

 

indeed ask: Is it hoped that 6 metres will 

 

be widely used throughout Europe 

 

within the next few years? On the credit 

 

side, amateurs in Southern England will 

 

be able to work Scotland and, on rare 

 

occasions, trans-Atlantic stations. 

 

The 6-metre band can only therefore 

 

become just another crowded amateur 

 

band for use within the UK. 

 

Reception Reports 

 

Andrew Webster(Billinge, near Wigan) 

 

intends to construct a 3-element 

 

wideband Band I array for the forth-
coming Sporadic-E season. At present 

 

he uses a pair of crossed dipoles, these 

 

being phased by means of a wideband 

 

coupling unit. During the enhanced 

 

trops he saw Luxembourg using the 

 

FuBK test card on channel E27 with 

 

"ECOUTEZ RTL" identification. It is 

 

interesting to note that this particular 

 

channel transmits PAL colour on System 

 

B while the E21 outlet radiates SECAM 

 

on the French System L. Many West 

 

German transmitters were on test card 

 

during the morning of the 23rd and 

 

positive identifications included Sud-
westfunk (SWF BADN 1) on Eli and 

 

E32, Westdeutsches Fernsehen (WDR 1) 

 

on E9 and E32 and the West German 

 

second network Zweites Deutsches 

 

Fernsehen(ZDF) on E35 and E37 

 

Belgian test patterns were also seen with 

 

RTB:F 1 identification from Liege 

 

(channel E3), Wavre(E8) and Leglise 

 

(Eli). The Flemish network (BAT) was 

 

also seen from the Wavre outlet on E10. 

 

Dave Taylor(Eastwood, Nottingham-
shire) has successfully constructed a 

 

DX-TV converter which feeds a standard 

 

UHF receiver. The output of the DX tuner 

 

is fed via a G8 selectivity filter, which is 

 

peaked to reduce the IF bandwidth, to an 

 

upconverter stage. A further advantage 

 

of the system is the ease with which 

 

video recordings may be made of DX ' 

 

RTB:F 2 (Belgium) clock caption with 

 

forthcoming programme details. 

 

reception since the output of the 

 

converter is at UHF. We hope to give full 

 

details of such a conversion system 

 

shortly. 

 

Roger Bunney (Romsey, Hampshire) 

 

comments that East German television 

 

(DDR:F) from the Inselsberg transmitter 

 

on E5 was noiseless at times between 

 

0800 and 1000 GMT on the 23rd, while 

 

during the evening, Denmark on E7 and 

 

El 0 was noted at fair strength. He warns 

 

that Soviet television(TSS) may be 

 

received on unusual channels this 

 

coming season such as E4 on System B. 

 

This is due to the Soviet forces services 

 

in East Germany taking USSR pro-
grammes via the Gorizont satellite for re-
broadcasting on System B channels. 

 

While monitoring the R1 video 

 

frequency of 49.75MHz, Cyril Willis 

 

(Little Downham, Cambs) received 

 

someone discussing tax evasion over an 

 

illegal cordless 'phone system. The 

 

culprit has now been in contact with the 

 

supplier who has now modified the 

 

equipment to operate on the legal 

 

frequency of 47MHz. Cyril has received a 

 

variety of countries during the month 

 

such as Spain (RTVE) on E2,E3 and E4, 

 

Russia on R1, Czechoslovakia on R1 and 

 

R2, Hungary on Al and R2, Norway 

 

(NRK) E2, Italy(RAI) on channel IA, 

 

Yugoslavia(JRT) on E3 and Finland 

 

(YLE) on E2. During the trops on the 

 

23rd, several amateur television stations 

 

were observed on the 70-cm band (this is 

 

just below UHF channel 21), one of 

 

which originated in France using a 

 

PM5544 type of pattern. It included a 

 

digital clock in the lower rectangle and 

 

the call-sign was lEOM'. 

 

The 7th was an impressive day for 

 

Sporadic-E reception according to Clive 

 

Athowe (Blofield, Norfolk). The Russian 

 

colour electronic test card appeared on 

 

R1 while on E2, the Spanish test pattern 

 

was noted. Later, a Russian signal was 

 

noted as high as channel R3(77.25MHz) 

 

which is unusual for a winter SpE 

 

opening. A news programme called 

 

"Aktuelle Kamera" was seen at 1730 

 

GMT on channels R1 and R2. This 

 

originated from Estonia (EESTI-TV). 

 

This could cause some confusion as 

 

East Germany also radiate a news 

 

programme of the same name but on 

 

channels E3 and E4. At 1930 on R2 the 

 

news from Romania(TVR) appeared 

 

along with a wildlife film from Hungary 

 

on Al. A programme thought to have 

 

originated from Yugoslavia was noted 

 

via SpE on channel E3. 

 

Finally this month, Simon Hamer 

 

(Presteigne, Powys) reports an excep-
tionally good trop opening with numer-
ous stations within the UK being noted. 

 

From Europe, Simon received Belgium 

 

on channels E43 and E46, France on E29 

 

and E48 and West Germany in Band III 

 

on E9 plus a host of UHF channels. One 

 

of the programmes included live 

 

coverage of the national lottery results, 

 

"Lotto Zahlen". 

 

• R&EW 
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11525C•13 range 0.2A DC 2 meg ohm £24.93 lit ". e'''* • O'. (
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K0305•16 range 10A DC. 2 meg ohm £29.95 . 

 

KG30C•26 range IA AC/DC 20 meg ohm £34.95 

 

K055C•28 range 10A AC/DC 20 nog ohm £39.95 BENCH MODELS 

 

60104 22 range 10A AC/DC 20 meg ohm £34.40 TM353. 27 range LCD 2A AC/OC 

 

70304 As 9310 but al% basic. £41.30 TM355. 29 range LEO 10A AC/OC 

 

1111615•15 range IDA DC 2 meg plus Ale tester £39.95 TM351. 29 range LCO 10A AC/DC 

 

189M 30 range 10A AC/DC 20 meg plus life 300128 range LCD 10A AC/DC 

 

tester £69,95 Cap. Meter with case 

 

NAND HELD AUTO RANGE TM45I 41/2 digit LCD every facility 

 

D M2350621 range 10A AC/DC 20 meg ohm 1503a 434 digit LCD every facility 

 

[Miniature) £49.96 1503Na 0.03% basic versions? 

 

11030 ID range 0.2A AC/DC 2 meg ohm £41.95 *Optional carry case £6.84 

 

11030/B As above plus cont. buzzer £44.50 

 

HD3I 22 range 10 AC/DC 2 meg ohms plus cont. RA
F
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buzzer £58.95 on 

 

+Optional carry cage £2.95 EQUIPMENT 

 

£86.25 

 

£86.25 

 

£113.85 

 

plus 5 range 

 

£108.00 

 

(0.02N £171.00 

 

(0.05%) £171.00 

 

above £189.00 
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PFM200A 200 MHZ hand held pocket 8 digit 

 

LED £67.50 

 

8110A 8 digit LED bench 2 rasps 100 MHZ £77.00 

 

8810118 digit LEO bench 2 ranges 930 MHZ £113.85 

 

8000119 digit LED 3 ranges 1 GHZ £178.00 

 

TF040 • 8 digit LCD 40 MHZ £12&50 

 

TF200 • 8 digit LCD 200 MHZ £186,15 

 

•OptIonal Carry case £6.84 

 

Prescalers - Extended range of most counters 

 

TP800 600 MHZ bum 

 

TPI000 1 GHZ £74,00 
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FUNCTION : All sine/square/triangle/TTL. etc 

 

TG IOU 1 HZ - 100 KHZ £90.00 

 

T61020.2 HZ - 2 MHZ £186.75 

 

PULSE 

 

TG105 Various facilities 5 HZ - 5 MHZ £97.75 

 

AUDIO: Multiband Sine/Square 

 

LAG27 10 Hz to 1 MHz £90.85 

 

AG202A 20 Hz to 200 KHz Kist £94.501 £83.50 

 

RE 

 

S6402 100 KHz 10 30 MHz (Last few) £59.95 

 

LS617 100 KHz to 150 MHz £79.35 

 

INSULATION 

 

AUDIO • RF • FUNCTION • PULSE 

 

ELECTRONIC TESTER 

 

YE 501 500 9/0-100m with carry case at op 
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Range doubler IDA DC, 
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SPECIAL PRICE £15.95 

 

ETC5000/5001 21 ranges. 50K/V. 

 

Range doubler. 10A DC. £16.50 

 

1MK500 23 ranges 30K/V. I2A DC plus 

 

cont. buzzer. £23.95 

 

NH561 20K/V. 22 range pocket £10.95 

 

EU102 14 range 2K /V pocket E5.95 

 

830A 26 range 30K/V. 108 AC/0C overload ,..,
0 

 

protection, etc. £23•3 

 

360TH 23 range 100K/V. Large scale 

 

10A AC/DC plus We £36.95 

 

A71020 18 range 20K/V. Deluxe plus Me 

 

tester £17•50 

 

ST303T11 21 range 20K/V plus Ate tester £16.95 

 

TN 360TH 19 range 20K/V plus Hfe tester £13.95 

 

• 

 

Full specification any model on request. SHE by post. 

 

'1IM' Series HAMEG: *SC' THANDAR: 

 

Series TRIO: '3 Series CROTECH 

 

SINGLE TRACE 

 

3030 15 MHZ 5mV. 95mm tube plus Component 

 

tester C/P £3.00 £177.10 

 

SCI 1011. Miniature 10 MHZ battery portable 

 

Post free £171.00 

 

HM103 15 MHZ 2mV. 6 x 7 display plus 

 

component tester C/P MOO £181.70 

 

_ •Optional carry case £6.84 AC adaptor 0.69 

 

Nicads £1 250 

 

DUAL TRACE (UK C/P £4.00) 

 

HM203/ 4 Dual 20 MHZ plus component 

 

tester £303.60 

 

C51562A Dual 10 MHz (List £321.00) £269.50 

 

3131 Dual 15 MHZ • component tester £276.00 

 

VARIABLE POWER 

 

SUPPLIESIUK C/P E1.001 - 

 

'- . 

 

PP24I 0/12/24V. 0/1A. 

 

£35.00 of 
r.- 

 

PP243 3 amp version £59.95 

 

PS 13076 8/15V 7 amp twin meter £24.95 

 

. C81566A Dual 20 MHZ All lacilitiesiList E401.35I 

 

13493°
 

 

HM204 Dual 20 MHZ plus component tester 

 

sweep delay. £419.75 

 

CS1820 Dual 20 MHz with extra facilities 

 

(List £508.301 £485.00 

 

OPTIONAL PROBE KITS 

 

XI £7.95 X10 £9.45 

 

XI - X10 £10.50 X100 £16.95 

 

DIGITAL THERMOMETER , 

 

1'H301 LCD -50'C to °75E'with 

 

£88.43 

 

HIGH VOLTAGE METER 

 

Direct reading 0/40 KV. 

 

20K/Volt. (OK C/P 650 £2
-

3.0041111111 

 

thermocouple 

 

DIGITAL CAPACITANCE 

 

AC CLAM PMETER 
, 

 

ST300 0/300A: 0/600 

 

VAC. 0/1 Kohm 9 ranges 

 

With carry cue (UK C/P 85pj 228.50 

 

METER 

 

0.1 p110 2000 mld LCD 8 ranges 

 

13M6013 £52.75 iCarry case £2.95) 

 

LOGIC PROBES 
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LPIO 10 MHZ £28.50 ,, 

 

LDP078 50 MHZ with carry case 

 

TRANSISTOR TESTER 

 

Direct reading PNP: NPN. etc. 

 

TC1 • • 

 

£21.95 --......, 

 

(OK C/P 65p1 • 

 

nd accessories £71.30 e 
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NEW PRODUCTS 

 

Sparko Who? 

 

The name Sparkomatic is not a 

 

name that's familiar to us Brits at 

 

present. The name suggests, 

 

perhaps some exotic ignition 

 

control system or a sophisticated 

 

spark plug. In reality though the 

 

company are America's No. 1 In 

 

Car Entertainment suppliers. 

 

Their products are soon to be 

 

marketed over here and a 

 

massive advertising push, using 

 

magazines as diverse as 'Pent-
house' and the 'Sunday Express 

 

Magazine', is a about to break. 

 

This is designed to reach some 

 

600/n of the adults in the UK and 

 

ensure that people don't react to 

 

the name Sparkomatic in the 

 

manner of our heading for this 

 

piece. 

 

Among the wide range of in-
car goodies covering everything 

 

from cassette/radio combin-
ations to 4 way speakers taking in 

 

power boosters on the way is a 

 

fully electronic graphic equaliser. 

 

Designated the GE70, this unit 

 

features touch controls for each 

 

of the seven frequency bands as 

 

well as for its electronic fader. A 

 

series of LEDs indicates the exact 

 

status of the unit. At about £90 

 

the GE70 is not cheap but you get 

 

an 80 watt power booster thrown 

 

in for the money and the unit 

 

presents a very stylish appear-
ance. 

 

The philosophy of the Spark-
omatic boys (Sparkies?) is to 

 

offer top quality prducts at 

 

competitive prices. In fact they 

 

are so sure of their quality control 

 

standards that they offer to 

 

replace any unit that develops a 

 

fault during its warranty period 

 

with `no questions asked'. 

 

Look out for Sparkomatic's 

 

adverts and distinctive sales 

 

displays in your local ICE store. 

 

HeatSink Resistors 

 

The Ashburton Resistance Com-

pany are now producing their HS 

 

range of aluminium housed 

 

power wirewounds fitted with 

 

'moulded-in' cable terminations; 

 

designed for applications where 

 

maximum protection is required 

 

against the possiblity of shorting 

 

between termination and chassis 

 

or heat sink. They are available in 

 

six wattage sizes between 75 and 

 

300 watts. The leads have an 

 

operating temperature range of - 

 

75 to +250°C combined with the 

 

best di-electric properties of any 

 

known flexible insulator. 

 

For further details: 

 

The Ashburton Resistance Com-

pany, 

 

Threemilestone Industrial Estate, 

 

TRURO, 

 

Cornwall TR4 9LG. 

 

Knitting for Beginners 

 

RFI Shielding announce a knitted 

 

wire material, designed to protect 

 

signal cables from either absorb-

ing externally generated radio 

 

frequency interference or to 

 

prevent the cables from radiating 

 

interference. 

 

The material, which comprises 

 

an open-mesh, is knitted from a 

 

single continuous wire, into a 

 

cylindrical stocking and then 

 

flattened into a two-ply tape. 

 

Shieldmesh is normally 'band-

aged' onto a cable using half 

 

overlap to provide an effective 

 

four layer mesh shielding cover. 

 

Although usually knitted from 

 

Monel wire, shieldmesh can also 

 

be supplied in Copperweld (tin-
plated, copper-clad steel), 

 

aluminium, tinned copper, and 

 

stainless steel. Choice of material 

 

depends on the degree of 

 

shielding required and the en-
vironmental conditions. 

 

84 

 

RADIO & ELECTRONICS WORLD 

 



SUPPLIERS & 

 

SERVICES 

 

INDEX 

 

Arc-de-triumph 

 

Cambridge based Arcom Control 

 

Systems Ltd, introduce a new 16-
bit single board computer that 

 

employs the power Z8001 seg-
mented 16-bit processor and a 

 

range of Zilog Z8000 family 

 

peripheral devices. 

 

Known as the ARC8000, the 

 

new computer has been devel-
oped in conjunction with Zilog 

 

UK Ltd, and the Department of 

 

Industry. 

 

The ARC8000 employs the 

 

segmented Z8001 processor, 

 

running at clock speeds up to 10 

 

MHz. There is provision on the 

 

board for four EPROMs of 2,4,8 

 

or 16K, byte capacity giving a 

 

maximun of 64K bytes of EPROM, 

 

and for eight CMOS RAMs of 2 or 

 

8K byte capacity giving a maxi-
mum 64K bytes of CMOS RAM. 

 

A Zilog 8030 SCC 4-las RS232 

 

ports, each with its own baud rate 

 

generator capable of operating 

 

up to 1M bit/second in asyn-
chronous or synchronous (Bi-
sync, Monosync, SDLC and 

 

HDLC) modes. The computer 

 

can handle almost any serial 

 

protocol, with provision for 

 

encoding in NRZ, NRZI or FM 

 

and decoding for NRZ, NRZI, FM 

 

and Manchester formats. Other 

 

features included are twin baud 

 

rate generators, two phase-
locked loops and provision for 

 

auto echo and local loopback. 

 

Parallel I/O is provided on the 

 

board by a Zilog 8036 C10 with 

 

two independent 8-bit, double-
buffered bidirectional input/ 

 

output ports, plus 4-bit special 

 

purpose I/O port. These can be 

 

configured as a parallel printer 

 

port if required. The C10 has 

 

twenty I/O lines with many 

 

features, including four hand-
shake modes and pattern-
recognition logic. The interrupt 

 

configuration logic is extremely 

 

"" 11 WW1 Wilt, t 

 

versatile, allowing the device to 

 

operate as a sixteen input 

 

interrupt controller if required. 

 

There are two bus connectors 

 

on the double-eurocard sized 

 

board. One is used to interface 

 

the ARC8000 with the existing 

 

range of single-eurocard Arcom 

 

I/O boards, the second is a VME 

 

bus connector. Arcom I/O boards 

 

currently available include 8 and 

 

12-bit A/D and D/A converters, 

 

digital I/O and high power 

 

controllers, an IEEE 488 interface 

 

and an EPROM programmer. 

 

Since these boards are available 

 

now, an industrial control system 

 

can be configured very quickly. 

 

The second bus connector, 

 

which interfaces to the VME bus, 

 

allows the ARC8000 to work in 

 

multiprocessing systems with a 

 

wide range of readily available 

 

VME CPU, memory and I/O 

 

boards from several major 

 

manufacturers. The VME bus is 

 

used if the processor needs to 

 

access addresses off the board. 

 

This increases the system pro-
cessing speed and reduces bus 

 

congestion. 

 

A low-cost version of the 

 

ARC8000, without the VME bus 

 

interface, is available. 

 

The ARC8000 single board 

 

computer is supplied with an on 

 

board monitor containing a wide 

 

range of system utilities. In 

 

addition, Zilog has licensed 

 

Arcom to supply their ZRTS real-
time software package, which 

 

will be available already set up for 

 

use on the board. 

 

Future software products will 

 

include a compiler for the BCPL 

 

system programming language. 

 

For further information: 

 

Zilog (UK) Ltd., 

 

Zilug House, 

 

Moorbridge Road, 

 

MA IDENH EA D, 

 

Berks. SL6 8PL. 

 

Nodular 
Power] 

 

Power Supplies 

 

and dc-dc converters 

 

WE STOCK FOR YOU 

 

ASK US FIRST! 

 

PHONE: (0992) 719458 

 

THIS 

 

SPACE 

 

ONLY 

 

£,20.00 

 

t aPPla 

 

ak ACORN 

 

Xpl 
Atom & BBC 

 

Your local Fruit and Nut 

 

NORTHERN COMPUTERS 

 

Churchfield Rd, Frodsham. 

 

Warrington WA6 6R0. 

 

0928 35110 

 

Save money on drawer sets with 

 

the
 BITSABOX 

 

i 2 drawer 

 

while 

 

cardboard 

 

oench set 

 

for your 

 

bits and 

 

peces 

 

Drawer sue 

 

140a 500 

 

37rnm 

 

Cheques/PO to • 

 

DMW Boxes 

 

Si Someradi Road London ELL 

 

NOP S E Davidson 

 

PERSONAL CALLERS & TRADE ENQUIRIES WELCOME 

 

ANGLIA 

 

COMPONENTS 

 

-!, 

 

ff

7

 
FROM 

 

7f3:. 

 

STOCK 

 

:,-

BURDETT ROAD, WISBECH, 

 

CAMBS., PE13 2 PS 

 

TEL 0945 63281 

 

CONTACT 

 

JOHN 

 

WHITE 

 

0277 . 213819 

 

ASCII Keyboards 

 

• Upper & Lower Case 

 

plus Control 

 

• Low Power 

 

Consumption 

 

•Shift & Alpha Lock 

 

Model KB756A 

 

KB710 

 

KB771 

 

K8777 

 

• Autorepeat (Model 777) 

 

• Parallel Data Output 

 

• Metal Mounting Frame 

 

• Suitable for Tuscan, 

 

Tangerine etc. 

 

56 key 

 

Numeric Pal 

 

72 key 

 

77 key 

 

£44.50 

 

£ 7.50 

 

£57.50 

 

£65.00 

 

Accessories available include:. 

 

Metal Case £15.95 

 

Edge Connector £ 2.25 

 

DC to DC Convertor £ 5.50 

 

(for operation off single 5V supply) 

 

High Performance 

 

Monitor 

 

MONITOR 

 

• 12" Green P31 Phosphor • Toroidal Transformer 

 

•MULLARD C.R.T. et Composite Video Input 

 

•80 Character • Ideal for Apple, B.B.C. 

 

Line Capebilay Micro, Gemini, Nascom, 

 

• 241Y1115 Video Bandwidth Tuscan, Newbrain etc. 

 

• 240V AC Input MODEL 101 £89.50 

 

/4  :14/ 4
41
 41 

 

/ 

 

Itietapdpit
„a 

*At * 

 

stelltit ea 

 

ftf iltd, 

 

• 80)40 Column 

 

• 640/256 P met Staph rot 

 

• 280 with 32K RAM •Expansion Port ra CPM, 

 

•Printer Port Floppies, Winchester and 

 

• Ideal with above Monitor up to 214 Bytes RAM. 

 

MODEL A £229.00 

 

ewBrain 

 

ZX Spectrum Series 2- CP48 

 

32K Memory Extension 

 

Goes total of 48K. Simply fits internally with 

 

no soldering. Similar to cornpetitors but only £20.95. 

 

Also if fitted by or £29.95. 

 

U.K. Orders add 15% VAT on order total. 

 

Overseas orders add £6.50 to cover part 

 

cost postage and documentation. 

 

FULL DATA SHEETS ON REQUEST 

 

Citadel Products Ltd 

 

Dept. REW, 50 High Street, Edgware 

 

Middlesex, HAS 7EP. Tel: 01-951 1848 
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CAMBRIDGE LEARNING 

 

SELF-INSTRUCTION COURSES 

 

MICROPROCESSORS & 

 

Microelectronics £6.50 

 

Now you can learn all about microprocessors - 

 

their construction, design, and operation - using 

 

our programmed learning technique. Suitable for 

 

all ages, all levels of interest, this course has 

 

been designed for ease of understanding. It 

 

assumes no prior knowledge other than arithmetic; 

 

and at the end you will know what that piece of 

 

"black plastic" in your computer is actually doing. 

 

Contents include: algorithm design, programmable 

 

logic, microcomputer architecture, a microprocessor 

 

family, semiconductor technology, number systems, 

 

arithmetic - integer and floating point, data 

 

representation and scaling, programming, micro-
processor development system. 

 

GSC SUPERKIT £19.90 

 

CAMBRIDGE LEARNING 

 

GSC 

 

SUPERKIT 

 

Ssil-lastrvetiss 

 

Octal Eledresic fit 

 

• UWE, 

 

• lols111 bgnorri 

 

DIGITAL 

 

Learn the wonders of ctigitai 

 

electronics - without the 

 

problems of soldering. 

 

This practical beginners' 

 

kit comes complete with 

 

instruction manual, comp-
onents, and EXP300 bread-
board to teach you all the 

 

basics of digital electronics. 

 

The only extra you need to 

 

buy is a 41V battery. 

 

This self-instruction course 

 

teaches gating, boolean 

 

logic, R-S and J-K flipflops, 

 

shift registers, ripple coun-
ters, and half-adders. 

 

COMPUTER DESIGN £8.50 

 

This up-to-date theory course covers the design of 

 

digital computers, both from their individual logic 

 

elements and from integrated circuits. You are 

 

first shown the way in which simple logic circuits 

 

operate and then, through a series of exercises, 

 

arrive at a design for a working machine. 

 

Please send for our free booklist for further 

 

information on these and our other courses. 

 

GUARANTEE No risk to you. If you are not completely 

 

satisfied, your money will be refunded upon return of 

 

the item in good condition within 28 days of receipt. 

 

CAMBRIDGE LEARNING LIMITED, UNIT 156 RIVERMILL SITE, 

 

FREEPOST, ST IVES, CAMBS, PE17 LBR, ENGLAND. 

 

TELEPHONE: ST IVES (0480) 671,46. VAT No 313026022 

 

All prices include worldwide postage (airmail is extra - 

 

please ask for prepayment invoice). Giro A/c No 2789159. 

 

Please allow 28 days for delivery in UK. 

 

 SUPERKIT(S) @ £19.90 

 

 DIGITAL COMPUTER DESIGN(S) @ £8.50 

 

 MICROPROCESSORS & MICROELECTRONICS @ £6.50 

 

I enclose a • cheque/PO payable to Cambridge Learning Ltd 

 

for C   (*delete where applicable 

 

Please charge my: 

 

*Access / American Express / Barclaycard / Diners Club 

 

Eurocard / Visa / Mastercharge / Trustcard 

 

Expiry Date  Credit Card No   

 

Signature  

 

Telephone orders from card holders accepted on 0480 67,46 

 

Overseas customers including Eire) should send a bank draft 

 

in sterling drawn on a London bank, or quote credit card 

 

number. 

 

Name  

 

Address 

 

Cambridge Learning Limited.Unit 156 Rivermill Site, FREEPOST, 

 

St Ives, Huntingdon, Cambs, PEI7 /.BR, England. (Registered 

 

in England No 1328762). 

 

NEW PRODUCTS 

 

HP From Rapid 

 

Rapid Recall can supply Hewlett-
Packard's powerful 16-bit com-

puter based on the Motorola 

 

MC68000 that has been designed 

 

for use by the professional 

 

engineer and scientist as well as 

 

for business applications. 

 

Extremely compact and man-
ufactured to the very highest 

 

standards, measuring only 11.1 

 

inches high by 12.4 inches wide, 

 

it incorporates a nine inch 

 

monitor with a high resolution 

 

300 x 400 pixel display and a full 

 

QWERTY keyboard. Memory 

 

capacity is 128K bytes as 

 

standard, expandable to 768K 

 

bytes. The HP-IB (IEEE 488-

1978) interface included as 

 

standard can be used to connect 

 

up to fourteen peripheral devices, 

 

including floppy and Winchester 

 

disc drives, printers, multi-colour 

 

graphics plotters and graphics 

 

tablets. The Model 16 is fully 

 

hardware and software com-

patible with the recently intro-

duced 3.5 inch floppy disc drive 

 

units (9121 family) that offer 

 

270K bytes of formatted storage 

 

per drive. 

 

The Model 16 is available with 

 

two high level programming 

 

languages — BASIC and 

 

PASCAL. The BASIC, includes 

 

some of the characteristics found 

 

in FORTRAN and ALGOL and 

 

has excellent graphics, mathe-
matical and extended I/O 

 

capabilities. HP PASCAL is an 

 

extension of standard PASCAL. 

 

IT includes powerful I/O and 

 

graphics procedure libraries with 

 

full peripheral support, extensive 

 

debugging capability, and ac-
cess to MC68000 assembly 

 

language. 

 

Further details of the new 

 

Series 200 Model 16 and other HP 

 

personal computer systems. 

 

from: Rapid Recall Ltd., 

 

Rapid House, 

 

Denmark Street, 

 

HIGH WYCOMBE, 

 

Bucks. HP11 2ER. 

 

Cool It 

 

Papst Motors introduce a 3 inch 

 

5V DC sleeve bearing fan that has 

 

been developed for cooling 

 

applications in a wide range of 

 

electronic equipment. Known as 

 

the 8105G, it consumes only 3 

 

watts and has a free air moving 

 

capability of 60 m3/hr (36 cfm). 

 

An advantage of the new fan is 

 

that it has a noise level of only 

 

38dB(A). 

 

The noise/air moving per-

formance of the new fan is 

 

achieved using aerodynamically 

 

designed fan blades and a venturi 

 

housing developed by Papst. The 

 

fan blades are directly attached 

 

to the external rotor of the drive 

 

motor, providing a high inertia 

 

which maintains a constant 

 

airflow, even if there are short 

 

term local variations. The 8105G 

 

has a typical life expectancy in 

 

excess of 35,000 hours even 

 

when operated at its maximum 

 

permitted ambient temperature 

 

of 65C. The motor drive shaft is 

 

mounted on sleeve bearings 

 

which, in addition, to ensuring 

 

very quiet running, require no 

 

maintenance for the life of the 

 

fan. For further information 

 

Papst Motors Ltd., 

 

Parnell Court, 

 

East Portway, 

 

ANDOVER, 

 

Hants. SP10 3LX. 
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Selective Call System 

 

Model PTS-1 adds selective 

 

calling to existing 2 way FM radio 

 

systems cheaply and easily and 

 

is aimed primarily at CB users 

 

who want to monitor for a 

 

specific call, but do not want to 

 

listen to the multitude of other 

 

signals that abound on the 40 

 

channels available. 

 

With Model PTS-1 installed, 

 

the radio receiver remains silent 

 

until the desired call is received. 

 

It adds a special electronic 'label' 

 

to each transmitter in the system. 

 

Sixtyfour different 'labels' are 

 

possible, therefore the likelihood 

 

of another group in the area 

 

using the same 'label' is remote. 

 

The receiving end of the 

 

system, silently monitors the 

 

receiver output. If the correct 

 

'label' is not present, it keeps the 

 

receiver quiet, but as soon as the 

 

correct, pre-arranged 'label' is 

 

received, Model PTS-1 allows the 

 

squelch on the receiver to open, 

 

the desired message is then 

 

received. The squelch will remain 

 

open only as long as the 'label' is 

 

present. As soon as the 'label' 

 

disappears, the receiver's squelch 

 

will close. This means that other 

 

transmissions on the frequency 

 

that have no 'label' or an incorrect 

 

'label' will never be received. 

 

Setting the desired tone is 

 

easily accomplished by the user. 

 

Five DIL switches are set in the 

 

desired pattern, and are acces-
sible to the user through a hatch 

 

at the base of the unit. 

 

Model PTS-1 requires no 

 

batteries each unit is powered by 

 

the equipment it is used with. All 

 

connections are made via a five 

 

pin DIN socket on the base of the 

 

unit. A five pin DIN plug and 

 

multicore connecting cable is 

 

supplied with each PTS-1. The 

 

free end of the cable is connected 

 

to the user's equipment so that 

 

the PTS-1 can control the 

 

squelch, microphone circuits, 

 

etc. 

 

A comprehensive set of instal-
lation instructions are supplied 

 

with each PTS-1. Each trans-
mitter/receiver in the group 

 

requires one PTS-1. The price 

 

£45.99 including VAT, PTS-1 

 

represents excellent value for 

 

money. 

 

Datong Electronics Ltd., 

 

Spence Mills, 

 

Mill Lane, 

 

Bramley, 

 

LEEDS LS13 3HE. 

 

The Complete Kit 

 

Litesold have recently intro-
duced a complete soldering/de-
soldering kit for the electronics 

 

hobbyist. The kit is centred 

 

around a high efficiency 18 watt 

 

mains iron, constructed to latest 

 

electrical standards, fitted with a 

 

3.2mm copper bit (there are two 

 

alternative bits included 1.6 and 

 

2.4mm): 

 

Also provided are a reel of 3 

 

metres of 18 SWG, solder, 

 

stainless steel tweezers, three 

 

double-ended soldering aids and 

 

a reel of de-soldering braid. 

 

The new SK18 kit provides all 

 

that is required for soldering and 

 

de-soldering on almost any 

 

electronics project, and is ideal 

 

for beginner or expert. The kit 

 

comes in a clear PVC wallet, and 

 

is available direct from Litesold at 

 

a special mail order price of 

 

£14.55 inclusive of VAT and 

 

postage. 

 

Further details: 

 

Light Soldering Developments 

 

Ltd., 

 

97;99 Gloucester Road, 

 

CROYDON, 

 

Surrey CRO 2DN. 
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* 5kHz & 12%kHz FREQUENCY INCREMENTS 

 

16 MEMORY CHANNELS WITH DIRECT ACCESS 1 

 

1 * 2 SPEED SCAN/SCAN DELAY CONTROL 

 

* 
 

2 SPEED SEARCH UP AND DOWN 1 

 

1 . 

 

* SEARCH BETWEEN PRESET LIMITS UP AND DOWN 

 

3 SQUELCH MODES inc. CARRIER & AUDIO % 

 

1 . RELAY OUTPUT FOR Aux. CONTROL 

 

* INTERNAL SPEAKER 
 

 

1 

 

1 . 

 

* EXTERNAL SPEAKER & TAPE OUTPUTS 

 

LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM 1 

 

1 . 

 

* 
AM-PM CLOCK DISPLAY 

 

12V DC, 230V AC OPERATION % 

 

% 
* 

 

& 'KNOW-HOW' AND THE ALL-IMPORTANT PRE-
12 MONTH WARRANTY FACTORY-BACKED SPARES i 

 

N 

 

DELIVERY CHECK BY GAREX THE 

 

1 

 

COMPARE THESE FEATURES 

 

SPECIALLY DESIGNED FOR EUROPEAN MARKET 

 

'MICROPROCESSOR CONTROLLED 32,000 CHANNELS 
5
 

 

AM & FM ALL BANDS 

 

WIDER COVERAGE: 26-58, 58-88, 108-180, 380-514MHz; 
k
 

 

includes 10m, 4m, 2m & 70cm Amateur bands. 

 

t
 MAIN SERVICE & SALES AGENTS £29

-

9
-

.00 Inc VAT Delivered 

 

•NEW' * REVCONE * NEW 1 

 

5 A new top quality 16-element, all British made, VHF/UHF 5
 

 

broadband fixed station aerial from Revco. 

 

S 
Ideally suited to SX200 and other VHF/UHF Receivers. 

 

PRICE £24.95 inc 

 

S SR-9 monitor: 2m FM with 144-146 MHz full coverage VFO + 11 xtal 

 

5 

 

controlled channels; ideal for fixed,/MIP use. 12V DC operation £47.50 

 

1 Marine Band SR-9, 156-162MHz, same spec. and price. 

 

S 

 

CRYSTALS FOR NR-56, SR-9, SR-11, HF-12, TM-56B All 2m 

 

channels from0(145.00) to 33(145.825). Also 144.80, 144.825, 

 

1 144.85 Raynet at £2.46 1+209 post per order). Over 40 popular marine 

 

1 channels at £2.85 (+20p post). 

 

RESISTOR KITS a top-selling line for many years. E12 series, 5% carbon 1 

 

1 which) 

 

film, 10E2 to 1M, 61 values, general purpose rating '4W or '.4W (state 

 

Starter pack 5 each value 1305 pieces) £ 3.10 

 

5
 

'4WStandard 
pack 10 each value (610 pieces) £ 5.55 

 

Mixed pack, 5 each + '4W (610 pieces) . 

 

 

£ 5.55 1 

 

1 
Giant pack, 25 each value (1525 pieces) 

 

NICAD RECHARGEABLES physically as dry cell: AA(U7) £1.30:13.60 1 

 

.1,, £3.35; PP3 £5.55. Any 5+: less 10%, any 10+:1ess 20%. 

 

S 
CRYSTAL FILTER 10.7MHz, 124kHz spacing, ITT 901C £6.90 

 

10.7MHz, 25KHz spacing, type 9148 or 90913 £6.90 S 

 

% 
HT TRANSFORMER rnulti.tap mains Pr'., 5 secs: 35V 200mA, 115V 

 

150mA, 50V 500mA, 150V 300mA, 220V 300mA £5.50 5 

 

% 
PYE RADIOTELEPHONE SPARES (s.a.e, full list) Ex, equip., fully 

 

guaranteed. Cambridge AMIO S 

 

10.7MHz I.F. £3.65 2nd mixer £3 455KHz block filter 12::KHz 

 

£9.40 ditto 25KHz £3. 455KHz AM IF £4.95 Audio bd. £1.95 S 

 

WESTMINSTER W15/W30 AM Re RF 68-88MHz or 148-174MHz 

 

S £6.95 10.7MHz IF (inc. 12%KHz xtal. filter) £8.25 2nd Osc £2.10 

 

455KHz IF 65.65 455KHz block filter (124KHz) £7.35 Squelch 1 

 

1 
£1.45 QQZ06-40a Iquick-heat) RF tested £11.95 Aerial relays £1.50 

 
PYE SPARES ARE OUR SPECIALITY. 

 

COMPLETE UNITS ALSO AVAILABLE 1 

 

GAREX FM DETECTOR and squelch conversion for Pye HIT equipment 
5
 

 

Ready assembled, full instructions. Tailor-made, easy-fit design, replaces 

 

1 
existing squelch board, with minimum of modifications. For AM 

 

Cambridge £6.30: for Vanguard AM258 (Valve RX) £6.10: for Transis-
tor Vanguard AM25T £6.95 S 

 

5 MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS 
§ 

 

1 PRICES 

(trade enquiries welcome) 

 

to INCLUDE UK P&P and 15% VAT 

 

LISA 1 

 

GAREX ELECTRONICS 

 

S 7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS S 

 

Phone 0296 668684. Callers by appointment only. 

 

1 
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CLASSIFIED ADS 

 

OSL CARDS printed. 50 for £9.90, 100 

 

for £11.55, 500 for £23.35. State preferred 

 

background colour and send copy and 

 

payment to: Gainsborough Studio, P.O. 

 

Box 3, Liverpool, L10 4YY. 

 

TRIO R1000 receiver, 200kHz - 30MHz. 

 

Complete, leads, manuals, etc. Original 

 

packing. Very little use. £275.00 plus free 

 

40 channel CB. Phone: Telford 606451 

 

evenings. 

 

TRIO R1000 Communication Receiver, 

 

0.2 to 30MHz, perfect working order, 

 

£180. Also Marconi signal generator TF 

 

995/A AM/FM modulation 2-200MHz 

 

various mod. facilities, £120. Phone:-
(Croydon) 01-657-1753. 

 

TELEPHONE CORDS, new style, 4-way 

 

with B.T. modular plug £2.95. New style 

 

sockets, master £5, secondary £4. P&P. 

 

50p. Jacks, terminal blocks, s.a.e. for list. 

 

M. Wallace, 35 Metcalfe Lane, Over, 

 

Cambridge, CB4 5PA. 

 

AERIAL BOOSTERS. Improve weak 

 

radio and television reception, (indoor 

 

types) from £7.00. S.A.E. Leaflets. 

 

Electronics Mailorder, Ramsbottom, 

 

Lancashire, BLO 9AGR. 

 

ULTRA-VIOLET EXPOSURE UNITS. 

 

Print your own photo-etch PCBs and 

 

enjoy the freedom of being able to 

 

change your circuits without ruining 

 

hours of artwork. UV-300 unit (240 x 

 

150mm/2 x 8 watt) - £35.00 + VAT. UV-
800 unit (240 x 350mm/4 x 15 watt) - 

 

£85.00 + VAT. The UV-800 is controlled 

 

by ZN1034 precision timer. Prices 

 

include UK postage. Available direct 

 

from the manufacturers: ELECTRONIC 

 

ASSISTANCE LTD., Unit 1, Brynberth 

 

Industrial Estate, Rhayader, LD6 5EN 

 

(Tel. 0597-810711). 

 

RADIO CONSTRUCTOR. Wanted: 

 

Volumes 1 to 8 (1947- 1955), bound or 

 

unbound. High price offered. Marcel 

 

Volery, Poste Restante, CH-8953 

 

Dietikon/2, Switzerland.) 

 

NEW BARGAINS. 

 

CB Radios £15.95. Murphy 

 

stereo cassette recorders, mains-

battery, built-in microphones £39.95. 

 

Pen/watches £4.99. L.C.D. watches 

 

£3.99. Meters £4.10. 17 PCE socket sets 

 

£3.99. P&P 50p per order. Components/ 

 

kits/tools/etc. Illustrated Catalogue 45p. 

 

S.A.E. enquiries E. Foley, 95 Albert 

 

Road, Levenshulme, Manchester. 

 

THE BRITISH AMATEUR ELEC-
TRONICS CLUB for all interested in 

 

electronics. Four Newsletters a year: 

 

library of technical books and mag-
azines: help for members by experts: 

 

annual exhibition. Subscriptions only 

 

£4.50 per year, UK & Eire, if joining 

 

before 1st July 1983. Details from the 

 

Hon. Sec., J.G. Margetts, 113 South 

 

Road, Horndean, Hants., P08 OER. 

 

OSCILLOSCOPE C.R.T. TUBES. Dual-

beam, boxed. G.E.C., Centronic types. 

 

£42.50 each inc. P&P Details, specs.,: 

 

Coventry (0203) 463999. 

 

SANSUI SR-222 + ORTOFON VMS20E11. 

 

With Microsorber feet and 'auto-lift'. 

 

Good condition, £60 ono. Box No. REW 

 

34. 

 

HITACHI TRO-299. Mains/portable 

 

cassette recorder. Tape counter, cue 

 

and review, pause and chrome switch-

ing. One year old, excellent condition 

 

£30 ono. Box No. 32. 

 

MANUALS. For test and communi-
cations equipment. Send s.a.e. for lists. 

 

P. Mack, 14 Court Eight, Hemingway 

 

Road, Witham, Essex, CM8 2QU. 

 

TS120S £320. YC355D 200 MHz 

 

Counter £55. IC260E £230. MML144/ 

 

100S 100W 2M linear £100. Tel: 0277-
228134 after 6 p.m. 

 

LECSON - COMPLETE SYSTEM FOR 

 

SALE. Comprising ACI control unit, 

 

APIX Power Amplifier, SFM1 tuner + HL1 

 

Horn speakers. Superb Dynamics with 

 

effortless power. £400 ono. May split. 

 

0277 216064 eves or wkends. 

 

SX200N SCANNING RECEIVER. Un-
wanted gift, absolutely as new. £200 or 

 

will exchange good 2 metre mobile. 

 

Phone Aldershot 26732. 

 

LIST-A-RIG. A service offered by 

 

G3RCQ Electronics to introduce buyers 

 

and sellers of used amateur equipment. 

 

Buying? It's free, just send an s.a.e. 

 

Selling/Wanted? Send s.a.e. for details 

 

on how to join the fast-growing list. List-

a-rig is sent and updated daily; no 

 

waiting, no deadlines. LIST-A-RIG 

 

(REW) 65 Cecil Avenue, Hornchurch, 

 

Essex, RM11 2NA. 

 

DIGITAL WATCH REPLACEMENT 

 

PARTS, batteries, displays, backlights, 

 

etc. Also reports, publications, charts, 

 

S.A.E. for full list. Profords, Copners 

 

Drive, Holmer Green, Bucks. HP15 

 

65GF. 

 

PRINTED CIRCUIT BOARDS NAME-
PLATES AND LABELS designed and 

 

manufactured. Short and long runs. 

 

Prototype PCB's. Artwork and photo-
graphic services. We'll try to beat any 

 

genuine quotation, G.N. Slee, 78 Derry 

 

Grove, Thurnscoe, Rotherham, South 

 

Yorkshire, S63 OTP. Tel: (0709) 895265. 

 

AIRCRAFT COMMUNICATIONS 

 

HAND-BOOK (Europe) including UK 

 

Spot MF,HF,VHF,UHF. Frequencies, 

 

military and civil airports, air traffic 

 

control centres, weather reports, 

 

broadcast times, beacons, long range 

 

stations, callsigns, maps, etc, 384 pages 

 

£7.50, post & packing £1. PLH 

 

Electronics, 97 Broadway, Frome, 

 

Somerset. 

 

SONY TC-K33 Stereo cassette deck, 

 

with Dolby and metal tape facilities. 

 

Wide frequency response and excellent 

 

sound, though cassette holder needs 

 

replacement - hence £65. No offers, 

 

Box No. REW 35. 

 

CLEARANCE OFFER. New unused full 

 

spec. components. Bargain pack worth 

 

over £10.00, only £2.50 plus 60p postage. 

 

Welltex kits for spares, transmitters FM-4 

 

£2.50, FM-5 £3.50. FM-100 £5.00. 

 

Receiver RX-2 £3.00. Aqualarm RD-10 

 

£2.50, telescopic aerials five for £1.50. 

 

Much else, s.a.e. details. Dakin, 37 The 

 

Birches, Crawley, RH10 1RN. 

 

BARGAIN OFFER 

 

ANNUAL BOUND VOLUMES 

 

RADIO & ELECTRONICS 

 

CONSTRUCTOR 

 

12 monthly issues to August 1978 (Vol. 

 

31), 1979 (Vol. 32),  1980 (Vol. 33).   

 

ONLY £4.95 each inclusive of post 

 

and packing. 

 

12 monthly issues to July 1974 (Vol. 

 

27), 1975 (Vol. 28), 1976 (Vol. 29), 

 

1977 (Vol. 30). 

 

ONLY 0.95 each inclusive of post 

 

and packing. 

 

Also back issues for volume 34 Sept 

 

1980 to Aug/Sept 1981, all twelve 

 

issues in handsome Cordex Binder 

 

with title on spine for only £5.95inc. 

 

P&P. 

 

Each of these handsomeboundvolumes 

 

contain more than 150 practical articles 

 

in their 700-800 pages of text, published 

 

in 12 monthly issues of R&EC. 

 

Subjects cover - Amplifiers, Amplifier 

 

Ancillaries, Calculators, Electronics, 'In 

 

Your Workshop', Receivers, Receiver 

 

Ancillaries, Television, Test Equipment 

 

etc. etc. 

 

Please send remittance payable to: 

 

RADIO & ELECTRONICS WORLD 

 

stating volumes required to: 

 

DATA PUBLICATIONS 

 

45, Yeading Avenue, 

 

Rayners Lane, Harrow, 

 

Middlesex HA2 9 RL 
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PAIR WDALE LINTON XP2. Speakers, 

 

good condition. Excellent sound from 

 

the 3 drive units. £60 ono. Also pair 

 

home-built units containing KEF drivers 

 

(B200, B139 and T27) for cost of 

 

materials £50. Box No. 33. 

 

FANTASTIC OFFER. 200 assorted top 

 

specification IC's in manufacturers' 

 

tubes plus 10 red LED's and 2 

 

optoisolator IC's (worth £2.50 alone) 

 

plus 44 page Catalogue No. 19 with 

 

many thousands of mechanical and 

 

electronic bargains. Price: £6.00 

 

including VAT and postage. J.A. Crew & 

 

Co., Spinney Lane, Aspley Guise, Milton 

 

Keynes, MK17 8JT. 

 

JOIN THE INTERNATIONAL SW 

 

LEAGUE. Free services to members 

 

including QSL Bureau, Amateur and 

 

Broadcast Translation, Technical and 

 

Identification Dept, — both Broadcast 

 

and Fixed Station, DX Certificates, 

 

contests and activities for the SWL and 

 

transmitting members. Monthly 

 

magazine Monitor containing articles of 

 

general interest to Broadcast and 

 

Amateur SWLs, Transmitter Section and 

 

League affairs, etc. League supplies 

 

such as badges, headed notepaper and 

 

envelopes, QSL cards, etc. are available 

 

at reasonable cost. Send for league 

 

particulars. Membership including 

 

monthly magazine etc. £11.00. per 

 

annum UK, overseas rates on request, 

 

Secretary 88, the Barley Lea, Coventry, 

 

W. Midlands. 

 

Yake me to #out 

 

direw6agent! 

 

CLASSIFIED ADVERTISEMENTS 

 

Rate: 12p per word. Minimum charge £2.00 

 

Box No. 30p extra 

 

Advertisements must be prepaid and all copy must 

 

be received by the 4th of the month for insertion in 

 

the following month's issue. The Publishers cannot 

 

be held liable in any way for printing errors or 

 

omissions, nor can they accept responsibility for 

 

the bona fides of Advertisers. 

 

Underline words required in Bold type. Your 

 

name, address, and/or telephone number, if to 

 

appear, must be paid for. Telephone numbers count 

 

as two words. Please use BLOCK CAPITALS. 

 

Advertisements are accepted on the understanding 

 

that the details stated comply with the conditions of 

 

the Trade Description Act, 1968. — Cancellations 

 

must be notified by telephone or in writing by the 

 

6th of the month preceeding publication. 

 

Replies to Box Numbers should be addressed to: 

 

Box No. -, Radio and Electronics World. 

 

Where advertisements offer any equipment of a 

 

transmitting nature, readers are reminded that a 

 

licence is normally required. 

 

Send your copy to RADIO & ELECTRONICS 

 

WORLD, Classified Ads., 45, Yeading Avenue, 

 

Rayners Lane, HARROW, Middlesex. 

 

Newsagents often run out of copies of R&EW simply because it 

 

is the best value for money electronics magazine around. To make 

 

sure you don't miss a single issue, why not fill out the coupon and 

 

your newsagent will reserve a copy of every month's magazine ready 

 

for you to pick up at your leisure. Fill out the coupon NOW and 

 

drop it in when you pick up your morning paper. 

 

NEWSAGENT: Please reserve me a copy of the JUNE 1983 

 

RADIO & ELECTRONICS WORLD 

 

and every succeeding issue until further notice. 

 

NAME:  

 

ADDRESS: 

 

1 

 

cRackcjirumbetb 

 

Back issues of R&EW are available from: R&EW Back 

 

Numbers Dept., 45, Yeading Avenue, Rayners Lane, 

 

HARROW, Middlesex HA2 9R L. 

 

All issues, with the exception of January 1982, are still 

 

available. All orders must be prepaid, the cost of each 

 

issue being £1.00 inclusive of postage and packing. 

 

Photocopies of specific articles can be provided. The 

 

month(s) in which the article appeared must be stated. 

 

Due to the high staffing costs involved in providing this 

 

service we regret that we must charge £1.00 per article. 

 

Again, all orders must be prepaid. 

 

Overseas Agents: Holland Electronics, 071-144988, Postbus 377, 2300 A. J. Leiden. 

 

U.S. Project Pack Agents, Box 411, Grenville, New Hampshire, NH030408. U.S.A. 

 

eubbctiptions 

 

If you want to be sure of getting your copy of Britain's 

 

most informative Radio/Electronics magazine, PLAY 

 

SAFE & SUBSCRIBE. 

 

Fill in the form below and send to: R&EW Subscription 

 

Dept., 45,Yeading Avenue, Rayners Lane, HARROW, 

 

Middlesex. HA2 9R L. 

 

I would like to subscribe to Radio & Electronics World for a year 

 

(12 issues). Please start my subscription from the  issue. 

 

SUBSCRIPTION RATE UK £13.00 per 12 issues 

 

Overseas £13.50 per 12 issues 

 

I enclose a cheque/postal order/International Money Order* to 

 

the value of E 

 

Please debit my Access/Barclaycard • account No. 

 

for my order of 

 

*Delete as applicable. 

 

Signature.  

 

Please use BLOCK CAPITALS and include postal codes. 

 

NAME (Mr/Mrs/Miss)  

 

ADDRESS. 

 

POST CODE  

 

  - 

 

MAY 1983 
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Gary Evans with the last.... 

 

R&EW has been in existence for a little over one and a half years 

 

now, although students of rewology will know that the 

 

magazine through its links with 'Radio & Electronics 

 

Constructor', can trace its history back to the early forties. 

 

In the present revitalised form all of us at R&EW have aimed to 

 

give the electronics enthusiast a magazine that sets the pace 

 

rather than following the lead of other journals in the field. I 

 

have been happy to have been associated with the magazine, 

 

firstly as Assistant Editor and latterly, in charge of things, as 

 

Editor. The time has come however when I must move on to 

 

pastures new. 

 

Advertisers' 

 

Index 

 

Amateur Radio  5 Intermedial   21 

 

Ambit International   IBC,4,26,29 

 

Armon Products  62 

 

Audio Electronics  84 
Jaykit   35 
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Burns Electronics  81 
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European Crystals   17 

 

Farnborough Communications 45 

 

Garex  87 
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Northampton Comm.  17 
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For such a young magazine to have had three Editors to date 

 

and now another change of captainship is perhaps, in 

 

publishing terms, unusual. The field of electronics is however 

 

itself, such a volatile and dynamic industry that it is perhaps, not 

 

surprising, that anybody associated with the business will be 

 

affected by the pace. Of the ten or so people involved with me 

 

on the first magazine I worked for I know of only one person 

 

who is today doing a similar sort of job for the same publishing 

 

house. When you consider that I began my journalistic 

 

endeavours only some five or six years ago, it does demonstrate 

 

that a year is a very long time in publishing. 

 

I would also like to say that although I am moving across to 

 

take charge of another title, the rest of the R&EW crew will still 

 

be here continuing the task of making R&EW not only the 

 

complete electronics magazine but also the best in its field. 

 

I would like to take this oportunity of thanking all those 

 

involved with me over the past year or so on R&EW. The names 

 

of many of them appear on our contents page but there are 

 

others that are always there in the background. As well as the 

 

R&EW crew I would also like to thank our distributors and our 

 

printers. 

 

I wish R&EW and its staff all the best in future months and 

 

you, the reader, can rest assured — you are in good hands. 

 

1111 

 

IT'S 

 

SO EASY 

 

Constructor Series Speakers 

 

Have fun, save 

 

money, building 

 

a Kef design 

 

with a 

 

Wilmslow Audio 

 

CS Total kit. 

 

No electronic or 

 

woodworking 

 

knowledge 

 

necessary and 

 

the end result is 

 

a proven top-
quality design 

 

that you'll be proud of. 

 

Each kit contains all cabinet components, accurately machined for easy 

 

assembly, speaker drive units, crossovers, wadding, grille fabric, 

 

terminals, nuts, bolts, etc. 

 

The cabinets can be painted or stained or finished with iron-on veneer or 

 

self adhesive woodgrain vynil. 

 

Easy foolproof assembly instructions supplied. Set of constructor leaflets 

 

sent free on receipt of large S.A.E. 

 

Prices: CS1 (As 101) £110 pr. inc. VAT, plus carr./ins. £ 5.50 

 

CS1A (simplified L53/5A) £103 pr. inc. VAT, plus carr./ins. 5.50 

 

CS3 las 103.2) £129 pr. inc. VAT, plus carr./ins. £10.00 

 

CS5 (as Carlton Ill £192 pr. inc. VAT, plus carr./ins. £15.00 

 

CS] (as Cantata) £250 pr. inc. VAT, plus carr./ins. £18.00 

 

/MOE 

 

L The firm for Speakers 

 

35/39 Church Street, Wilmslow, Cheshire SK9 1AS 

 

/3
1
 

 

0625 529599 

 

Lightning service on telephoned credit card orders! 
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fillICROWAVE rinopuLEs LTD 

 

A SELECTION FROM OUR EXTENSIVE RANGE 

 

TRANS VERTERS 

 

FOR 432MHz 

 

MMT432/144-R pictured 

 

MMT432/28—S 

 

This all-mode linear transverter 

 

allows your 28MHz transceiver to 

 

operate on the popular 70cm band. 

 

Providing an output of 10 watts 

 

RMS, and incorporating a low-noise 

 

receive converter, this product 

 

represents a cost-effective means of 

 

moving up to one of the few 

 

peaceful amateur bands. A fre-

quency shift, allowing coverage of 

 

432-434MHz and 434-436MHz, 

 

both from 28-30MHz equipment 

 

means that the simplex, repeater 

 

and satellite portions of 70cm can 

 

be utilised. 

 

Price: £159 inc VAT (p&p £2.50) 

 

MMT432/144—R 

 

This product, which is similar to the 

 

MMT432/28-S above, is intended 

 

for use with a 2 metre transceiver, 

 

to provide coverage of the 70cm 

 

band. The basic specification is the 

 

same, with the exception that this 

 

unit incorporates a repeater shift of 

 

1.6MHz for simple access of the 

 

many UK repeaters. The transverter 

 

is supplied with a suitable att-
enuator to allow use with tran-
sceivers having an output power of 

 

10 watts. 

 

Price: £184 inc VAT (p&p £2.50) 

 

VHF Et UHF RECEIVE 

 

CONVERTERS 

 

MMC144/28 pictured 

 

MMC50/28 

 

Input frequency range : 

 

Output frequency range : 

 

Overall gain 

 

Noise figure 

 

50-52MHz 

 

28-30MHz 

 

30dB typ. 

 

2.5dB or better 

 

Price: £29.90 inc VAT (043E1 00) 

 

MMC70/28 

 

Input frequency range : 

 

Output frequency range : 

 

Overall gain 

 

Noise figure 

 

70-72MHz 

 

28-30MHz 

 

30dB typ. 

 

2.5dB or better 

 

Price: £29.90 inc VAT (p&p £1 00)  

 

MMC144/28 

 

Input frequency range : 

 

Output frequency range : 

 

Overall gain 

 

Noise figure 

 

144-146MHz 

 

28-30MHz 

 

30dB typ. 

 

2.5dB or better 

 

Price: £29.90 inc VAT (p&p fl 00)  

 

MMC432/28—S Et 144—S o 

 

Input frequency ranges : 432-434MHz Et 

 

434-436MHz 

 

Output frequency range : MMC432/28-S 

 

28-30MHz 

 

MMC432/144-S 

 

144-146MHz 

 

Overall gain : 30dB typ. 

 

Noise figure : 3dB or better 

 

Price: £37.90 inc VAT (p&p ei.00)  

 

RECEIVE 

 

PREAMPLIFIERS 

 

MMA144V 

 

This RF switched low-noise receive pream-
plifier utilises the proven 3SK88 in a noise 

 

matched design. Providing a power gain of 

 

15dB and having a noise figure of better than 

 

1.3dB, this unit will accept a through power of 

 

100 watts. 

 

Price: £34.90 inc VAT (p&p £1 .00) 

 

MMA1296 

 

This low-noise 1296MHz preamplifier com-
prises a two-stage preamp and a high 

 

technology microstrip interstage filter. 

 

Power gain 

 

Noise figure 

 

Frequency coverage 

 

: 18dB typ. 

 

: 2.9dB max. 

 

: 1250-1300MHz 

 

Price: £34.90 inc VAT (p&p fl 00)  

 

MORSE TUTORS 

 

MMS1 pictured 

 

MMS1 £115 inc VAT (pEtp £2.50) 

 

This speech-synthesised morse tutor produces random morse, 

 

in various group lengths, and at speeds in the range 2-20 wpm 

 

and provides speech response to the pupil, to enable a check 

 

to be made on his/her receiving ability. The unit is designed 

 

around a microprocessor and is a perfect and accurate means 

 

for the individual to learn morse code. 

 

MMS2 £169 inc VAT (pEtp f2.50) 

 

This advanced Morse Trainer is based on the MMS1, and 

 

includes all the above facilities, with the addition that the pupil 

 

may key his own morse into the unit so that he can perfect his 

 

sending ability. As this is a more advanced product, the speed 

 

range is 6-32 wpm. 

 

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (INCLUDING PA TRANSISTORS) 

 

AtiA
„ 

 

WELCOME 

 

M I CROWAVE MODULES 

 

BROOKFIELD DRIVE, AINTREE, LIVERPOOL19 7AN, ENGLAND 

 

Telephone 051-523 4011 Telex 628608 MICRO G 

 

CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST 

 

HOURS: 

 

MONDAY-FRIDAY 

 

9-12.30, 1-5.00 

 


