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DISCOVER
`The World of Radio & Electronics'

The third issue of Ambit's new style concise 'price -on -the -page' component catalogue is available now.
We have listened carefully to the comments and suggestions arising from the first two issues, and are
pleased to say that we have now managed to incorporate many of the aspects of stock and service policy
that have been requested.
New ranges include:
Tair-Rite' ferrite cores: toroids, baluns, tube cores, multihole ferrite beads etc., for HF/VHF RF
designs. The Z8-TBDS and support systems. A new range of battery chargers, more instruments, more
tools, more books, more components.
Prices have changed - in both directions, although mainly reduced. A further 3 £1 discount vouchers
are included, making the initial investment of 70p immediately returnable with interest.
Thanks to a substantial expansion of the staff, orders are being despatched within 24 hours of receipt -
and a new guaranteed 'Blue Chip' service is available if you're in a panic at 4.30pm on a Friday.
It all adds up to more of what you want, and less of what you don't want.

direct from:

Ambit International, 200 North Service Road, Brentwood, Essex CM14 4SG
274 for further details
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ICOM
TRIED,TESTED AND TRUSTED

IC -720A
Possibly the best choice
in HE £883.inc.
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The main problem that the amateur of today has to deal with is
deciding lust which rig Out of the many excellent products available he is
going to choose Technology is advancing at such a rapid rate and
getting so sophisticated that many cannot hope to keep up
Some go too fare

Perhaps one way of dealing with the problem is to look at lust what
each model offers in its basic form without having to lay out even more
hard earned cash on extras The IC -720A scores very highly when
looked at in this light How many of its competitors have two VFOs as
standard or a memory which can be recalled. even when on a different
band to the one in use and result in instant retuning AND
BANDCHANGING of the transceiver? How many include a really
excellent general coverage receiver covering all the way from 100kHz to
30MHz (with provision to transmit there also if you have the correct
licence)? How many need no tuning or loading whatsoever and take
great care of your PA should you have a rotten antenna by cutting the
power back to the safe level? How many nave ar automatic RIT which
cancels itself when the main tuning dial is moved? How many osil ,ur
full power out for long periods without getting rot enough to b(1' a^ egg'
How many have band data output to automatically change bards or a
solid state linear AND an automatic antenna tuner uni! when yOu are
able to add these to your station?

Well you will have to do quite a bit of hunting through the pages o'
this magazine to find anything to approach the IC -720A It may be Just a
little more expensive than some of the others - but when you remember
lust how good it is. and of course the excellent reputation for keeping
their secondhand value you will see why your choice will have to be
an IC -720A'

ICPS1 5 Mains PSU £99

GIC ICOM
Free carriage on direct sales - call us.
Remember we also stock Yaesu, Jaybeam, Datong, Welz,
G -Whip, Western, TAL, Bearcat, RSGB Publications.

Please note: Access Barclaycard owners goods must be
sent to address registered with credit card company

IC -2E £159.inc.
IC -4E £199.inc.
The Worlds most

PoPular
Portables
& now the
marine
version
IC -M12

Nearly everybody has an IC2E - the most popular amateur
transceiver in the world - now there is the 70 cm version which is every
bit as good and takes the same accessories Check the features

Fully synthesized - Covering 144 - 145 995 in 400 5KHz steps
i430-439 999 4Ei
Power output 1 5W with the 9v rechargeable battery pack as
supplied - but lower or higher output available with the optional 6v or
12v packs Rapid slide -on changing facility
BNC antenna output socket - 50 ohms for connecting to another
antenna or use the Rubber Duck supplied (flexible A whip - 4E)
Send/battery indicator - Lights during transmit but when battery
power falls below 6v it does not light, indicating the need for a recharge
Frequency selection - by thumbwheel switches indicating the
frequency 5KHz switch - adds 5KHz to the indicated frequency
Duplex simplex Switch - gives simplex or plus 600KHz or minus
600KHz transmit 11 6MHz and listen input on 4E)
HiLow switch - reduces power output from 1 5W to 150mW
reducing battery drain
External microphone jack - if you do not wish to use the built-in
eiectret condenser mic an optional microphone speaker with PTT
control can be used Usefu for pocket operation
External speaker jack - for speaker or earphone This little beauty
s supplied ready to go complete with nicad battery pack charger
rubber duck
A lull range of accossonos in 'lock
r_kf, ,e,2F

BPS 1.pe twee., pa,
EWA E pane,, case ,,, 6. AA coo,
BP 3 StanOwe, cane', pace
BP? 6 ye,' vac.

The IC4E is going to
revolutionise 70 CM!

p
3400
30 00

580
1 70
22 00
39 00

BC 25 Ma nccna.ge as ,upp.ea
DC' &claw, pac
14109 Speaee, eNc,00eone
CP, Mollie cea,g.n,g pea
IC , 2 3 eases

a 25
8 40
, 2 00
3 20

each 360
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155 for further details
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IC -290E OW IC -490E £445

PAuitimode mobiles
290E-144-146 MHz 493E-430440 MHz

IOW RF ouput on SSB. CW and FM
Standard and non-standard repeater
shifts 5 memories and priority channel

Memory scan and band scan.
controlled at front panel or microphone
Two VFO s LED S -meter 25KHz and
1KHz on FM -1 KHz and 100KHz tuning
steps on SSB. Instant listen input for
repeaters

IC -730 The best for mobile
or economy
base station

£586.inc.

ICOM s answer to your HF mobile
problems - the IC -730 This new
80m -10m. 8 band transceiver offers
100W output on SSB. AM and CW
Outstanding receiver performance is
achieved by an up -conversion system
using a high IF of 39MHz offering
excellent image and IF interference
rejection. high sensitivity and above all.
wide dynamic range Built in Pass Band
Shift allows you to continuously adjust
the centre frequency of the IF pass band
virtually eliminating close channel
interference Dual VFO s with 10Hz and
1KHz steps allows effortless tuning and
what s more a memory is provided for
one channel per band Further
convenience circuits are provided such
as Noise Blanker. Vox. CW Monitor
APC and SWR Detector to name a few
A built in Speech Processor boosts talk
power on transmit and a switchable RF
Pre -Amp is a boon on todays crowded
bands Full metering WWV reception
and connections for transverter and
linear control almost completes the
IC -730 s impressive facilities

IC -251 £499.inc.
IC -451 £630.inc.
Great Base Stations

ICOM produce a perfect trio in the
UHF base station range. ranging from
6 Meters through 2 Meters to 70 cms
Unfortunately you are not able to benefit
from the 6m product in this country. but
you CAN own the IC -251E for your
2 Meter station and the 451E for 70 cms

Both are really well designed and
engineered multi -mode transceivers
capable of being operated from either
the mains or a 12 volt supply Both
contain such exciting features as scan
facilities. automatic selection of the
correct repeater shift for the band
concerned. full normal and reverse
repeater operation. tuning rate selection
according to the mode in use VOX on
SSB continuous power adjustment
capability on FM and 3 memory
channels Of course they are both fitted
with a crystal controlled tone burst and
have twin VFO s as have most of ICOM s
fully synthesized transceivers

IC -24G
Low-priced mobile

£169.inc

The famous IC -240 has been
improved given a face lift and renamed
the IC -24G Many thousands of 240 s
are in use and its popularity is due in
part to simplicity of operation. high
receiver sensitivity and superb audio on
TX and RX The new IC -24G has these
and other features Full 80 channels
(at 25kHz spacing) are available and
readout is by channel number - selected
by easy to operate press button
thumbwheel switches This readout can
clearly be seen in the brightest of
sunlight Duplex and reverse duplex is
provided along with a 12' KHz upshift
should the new channel spacing be nec-
essary

Thanet Electronics
143 Reculver Road Herne Bay Kent Te! 02273 63859 Telex 965179

Agents (phone firsi - all evening weekends only except Scotland,
Scotland - Jack GM8 GEC 031 657.2430 idayt,mel

031 665-2420 'evenings,
Midlands - Tony GIMVI--1 021 329-2305

Amazingly small, yet very sensitive
Two VFO s. five memories. priority
channel. full duplex and reverse LED
S -meter. 25KHz or 5KHz step tuning
Same multi -scanning functions as the
290 from mic or front panel All in all
the best 2M FM mobile ICOM have ever
made

Two RTTY and CW
7000E-£550.(9000=Z.S

The TONO range of communication
computers take a lot of beating when it
comes to trying to read RTTY and CW in
the noise Others don't always quite
make it!

Check the many facilities offered
before you buy - especially look at the
9000E which also throws in a Word
Processor Previous ads have told you
quite a lot about these products - but
why not call us for further information
and a brochure?

.11.000, A newlap Dipole!'

Waies Ton/ GW3 FNO 0874 2-2 or
08'4 3992

Nortn West - Gordon GREG Knurstorc
ansapno,e 3..i

Ba,

4> 60 MAX

xo

The MT -240X Multi -band trap dipole
antenna (80m - 10m) is a superbly
constructed antenna with its own Balun
incorporated in the centre insulator with
an S0239 connector Separate elements
of multi -stranded heavy duty copper wire
are used for 80-40-15 and 20-10 Metres.
Really one up on its competitors
£49 50 inc VAT
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G4J
HARVEY EAST LONDON HAM STORE G8NKV

DAVE

H. LEXTO N LIMITED 191 FRANCIS
58

ROAD LEYTON E.10
TEL 01 5 0854 TELEX 8953609 LEXTON G

RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES

MAIN (UK) SERVICE CONTRACTOR TO HITACHI SALES (UK) LTD

171

DRESSLER AMPLIFIERS

D70 A.T.V.
D70c 70cm
D200C 125W FM 190W PEP

GASFET MASTHEAD PREAMPS

EXCLUSIVE TO US

£500 D200 300 FM 600W PEP £495
£295 D200S 400 + FM lkW PEP £600

These are high power 240V 'mean using 4C x 150 or 4C x 250 or 4C x 350 &T/0
Tubes NOT using the grounded Grid system .
Fully protected. no thermal damage to PA finals possible.

VV700GAAS £79.00
VV2GAAS £40.00
VV200GAAS £69.00
VV2000GAAS £79.00
Powered by the linear or with separate interface.
0.7 - 0.9dB signal to noise
0.2dB insertion loss
3SK97 GASFET

ICOM
HF TRANSCEIVERS
I C 733 2C OW
IC2XL 503W linear
IC2KLPS Power Supply
IC AT 1C0 1COW auto A T U
IC AT 500503W auto A T U

ICOM
ACCESSORIES
BP5 IIV Pack
8P4 Empty case for 6XAA
BP3 STO Pack
BP2 6V Pack
DC1 12V adaptor
WM9 Mic speaker
CP1 Mobile Charging load
LC1 2 3 cases
BC 30 base charger
MMLI lOW Booster

173

E 586 CO
E 839 00
121100
E 249 CO
E 299 00

30.15
5.80

£15.50
£22.00

£8.40
£ 12.00

£3.20
£3.50

£39.00
49.00

174
TRIO/KENWOOD
TS930S POA
TS8305 HF Transceiver £680.00
TS130S HF Transceiver f 530.00
TR8400 UHF mobile £320.03
TR9500UHF Multimode E440.00
TR7803VHF mobile E 268. 00
TR7850HPFM 2m £295.00
TR77302m FM £230.00
T R 9000 £370.00
TS530S HF Transceiver £520.00
TR2500 2mtr Portable £200.00

"\f0any Trio. Kenwood accessories avail

YAESU
FT 1
FT 902 DM
FT 101Z
FT 101ZDFM
FT101ZDAM
FT 707 2COW PEP
FP707 PSU
FC707 ATU
FV707 DM VFO

176
11295.00

POA
PtC'N 55 ,t.P, POA
0" POA

POA
POA
POA
POA
POA

FT 707 - FP707 FC707
SPECIAL PRICE POA

FT277ZD Soco all extras inc
FT 7670X
FT902 DM Sommerkamp
FC902 ATU
FV901 DM VFO
SP901 speaker
Y0901P Scope
FTV901 Transverto,
FT206 VHF
FT 708 UHF

FT 290 Multimode

POA
POA
POA
POA
POA
POA
POA
POA
POA
POA
POA

ALL ACCESSORIES AVAILABLE

177
MICROWAVE MODULES
MMA 144V 2m Preamp 134.90
MML 144 25 RF AMP f 59 00
MML 14440 177.00
MML 144 1C05 New with

Preamp £129.95
MMT 432 144

270 Transverter E 184.00
MMT 28144 10rn Transverter £99.00
MMS1 Morse Talker £115.03

MM 4000 RTTY
SEE IT WORKING AT OUR SHOP

299.00 inc. keyboard
Full range stocked

ROTATORS ETC
DIAWA
DR 7600X
DR 76008
DR 75018
KENPRO
KR 250
K R400
HAM IV
CHANNEL MASTER 9502
CN620 1.8- 150MHz

Pwrsyyr
CN2002 2.5 kW PEP auto

ATU

1 82. \

£135.03
14400

£106.00

E 44.00
£93.130

E 189.00
£50.00

£5200

£190.03

STANDARD
CPB 58
CPB 78
C78 70cm Portable
C58 2mtr. Port ssb/FM
CMB8 Mounting tray
CLB Carry case
Battery charger
Set Nicads

178

£79.50
£67.50
£219.00
£239.00
E19.96

E6.96
7.95

11.00

DATONG
PCI GiC converter HF on 2rno
VLF very iotv frequency converter
F1.1 treouencv 0010 audio biter
FL? rnulbmode au0.0 filter

183
£120 7S

25.30
167 95
C 119 70

A5P/6 auto RF soften process., ITool 179.35
AS8A auto RF t00Ch processor lYsessut t 79 35
D75 'brute, controlled RF Sp,Processor 156 35
RFC,114 RF speech c1.000, 'nodule
070 Morse too,'
AD270 .ndoor active antenna
AD370 outdoor &cove antenna

x45
f 49 45

37.956
I 51 75

MPul PSU to, above I 590
+ Full range stocked

CUSHCRAFT ANTENNA NOW
HF, A3 20 15 10 3 eie A RXv2er8ticRaini goR2enogoer EOB

beam 8bD £170.00
AV3 2015.10 Trapped CS100 Speaker £13.50

vertical £39.95 4144.44 eie Vag, 118.25
4144.77 ele Yagi £23.00

Trapped vertical 64.95 ARX2K Conversion Kit RINGO
2148 14 ele boomer Mk! to Ringo Mkll E 14.18

05 2dt3 £59.95

JAYBEAM IN STOCK
144-10T a YAGI £38.95
144-20T x YAGI £55.00
147-201
144 146 x VAG! 65.00

AV5 10 15.20 40 80 A144.11 11 ele Yagi £29.95

179

RECEIVERS ALL ON SPECIAL
OFFER

R600 Trio/Kenwood
R1000 Trio/Kenwood
F RG7 Yaesu <

z
FRG7700 Yaesu
FRG7700 Memory
FRT7700 Tuner
FRV7700 A/B/C/D/E Convertors
TC2001 inc.M/Adaptor £148.00
SEARCH E55.00 184

ICOM
PORTABLES
IC2E FM 2m

1159 00
IC202 SSB

E169 00
IC402 70cm

E24.203
IC4E FM 70cm

f 199 00

AN accessories
ava.lable --
see below

175 ICOM MULTIMODES

-.1111
e' ,

m ). 0 C

IC251 2m
IC451 70cm
IC290 an

180

£486.00

E366.00

ICOM FM MOBILES

IC 24G
IC25E

181 ICOM 720A G/C

£166.03
£259.00

185

-

IC 720A 200W
PS15Power Supply
PS2OP S with speaker
1C730 200W

8183.00
198.00

E 130.00
£586.00

ALL ACCESSORIES AVAILABLE - PLUGS SKTS CO -AX 2MTR COLINEAR f31 70CIVI COLINEAR £31.50

BARCLAYCARD

jAccess PRICES INCLUDE VAT AT THE PRESENT RATE OF 15%

OPEN MON FRIDAY 9 00 5 30 SATURDAY 10 00 3 00 INSTANT HP FACILITY AVAILABLE

EASY ACCESS M2 M11 M1 NORTH CIRCULAR ROAD EASY PARKING VISA

circle numbers for further details
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Comment

R&EW is enormously flattered by the wry comments and positive reactions of
several magazines that consider themselves the targets of our marketing drives.
Is it our imagination, or do some (certainly not all) of the 'competitors' appear
to have made a conscious effort to improve their standards and try to supply
more interesting material?

Finance for Industry
Last month's 'News Background' mentioned that we were conducting some
investigations into the various schemes run by the DOI to encourage the use of
microelectronics in industry. Well, we have only just made 'contact' with the
appropriate departments, and are endeavouring to gather information in the
next few weeks.

We are also compiling a broader report on enterprise finance by submitting a
couple of carefully prepared 'trial' proposals to a series of financial institutions
to assess their reactions. If you have any recent experience in trying to raise
funds for a high technology project, then we would be pleased to hear from you
(in complete confidence). We have prepared a brief questionnaire that will help
us assess the attitudes of those purporting to offer 'risk' capital.

The Unacceptable Face
The subject of the misuse of technology by 'the military' has long been a
favourite subject of comment and correspondence in the technical press. No
doubt recent events will bring forth another surge on the subject.

Perhaps the most tasteless sideline on the whole industry has been the
recently reported glee of one of the executives of a French arms manufacturer.
The demonstrable success of his wares will undoubtedly lead to full order
books, but perhaps we might have expected that every one concerned with the
Argentinian affair would refrain from gloating over the supremity of their
electronic technology in this particular area.

Personal Finance
As a consequence of the recent increase in our cover price we have been forced
to increase our Subscription rate as of this issue.

Many people prefer to buy their copy of R&EW from the local newsagent. A
form on which you can place a regular order for the magazine, making sure that
you receive every copy, appears on page 55.

If you have any difficulty in obtaining R&EW perhaps you could write and
let us know and we'll do our best to make sure that we get to your part of the
world in future.
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NEW PRODUCTS

Quick Check
The Steinel Cumbi-Check is a
versatile voltage test probe that
does not load the circuit under test
by virtue of its high -resistance. The
device incorporates its own voltage
source and offers the following
facilities:
AC voltage detection of
6/12/24/50/110/220/380/660V
Phase -to -ground testing
DC voltage detection

A Free Service Circle 2

It is rather strange to find anything
given away for nothing in these
days, but a free service is now
being provided by the National
Wireless Museum in the Isle of
Wight!

A very large collection of old
workshop manuals, service -sheets,
and wiring diagrams - dealing
with tape -recorders as well as
radios and television -sets - has        
CMOS in Plastic
All the inherent advantages of
MOSPOWER have now been en-
capsulated in eight n -channel and
one p -channel Siliconix
MOSPOWER FETs available in
TO -92 and TO -237 packages. The
new MOS devices designed to
interface between logic circuits and
power peripheral devices, can be
driven direct from CMOS, TTL,
DTL and MOS logic families and
so afford more efficient and
compact system design. Appli-
cations include use as high-speed
line drivers, transformer drivers,
LED digit strobe drivers also relay
and solenoid drivers.

These new TO-92/TO-237 pack-
aged devices feature the same
characteristics and system cost

Polarity testing
Continuity testing
Diode testing

An extremely rugged instrument
that, apart from limited resol-
ution, can perform most of the
tasks undertaken with a multi -
meter. For further details contact
Steinel UK
Unit 9
Small Heath Trading Estate
Armoury Road
Birmingham BI I 1RS Circle I

been donated to the Museum by
the widow of an electronic
engineer.

If any reader is in dire need of
technical information on a very old
set, (such as the one which Great
Aunt Agatha loves because of its
beautiful "mellow tone") they
should contact the Museum's hon
curator:
Douglas Byrne, G3KPO, whose
telephone number is Ryde 62513.        
saving features as larger
MOSPOWER transistors: high
switching speed (typically IOnS
turn -on and turn-off times),
operation at high frequencies
which permits the use of smaller
inductors and capacitors with
resultant savings in size, weight
and cost. The low threshold
voltage and high input impedance
of MOSPOWER, freedom from
secondary breakdown, the ability
to parallel several devices without
current hogging are all features
that result in simpler, more
compact, efficient and economic
system designs.
John Edwards
Siliconix Limited
Morriston Circle 3

Swansea SA6 6NE

Switch Modes
Now available from BICC-Vero
Packaging are a range of six
switched -mode power supplies
designed for the internationally
accepted KM6 sub -rack system.
The new range of supplies,
consisting of four single -output
units, one dual -output unit and
one triple -output unit, are plug-in
modules which are fully
compatible with sub -racks to the
DIN 41494 specification.

All the supplies offer high
efficiencies of 60-75%, and all use
a ventilated aluminium plug-in
unit with an integral heatsink,
giving good heat dissipation and
air ventilation. The use of
switched -mode techniques means
that the units are compact and
light, and the extra efficiency
makes them more economical than
linear -regulated supplies for
ratings of 25W or more.

The five units available and their
voltage and current outputs are:
Monovolt 25W, 5V/5A; Monovolt
50W, 5V/10A or l5V/3.2A;
Monovolt 100W, 5V/20A; Bivolt
30W, adjustable +/-5-15V, IA;
and Trivolt 55W, 5V/5A and
+ /-5-15V/IA.

The range of power supplies
includes features such as remote
sensing and overvoltage and
overcurrent protection, and all
units incorporate either an HI or
H15 type DIN 41612 connector
with leading earth pin.

Details from:
John Bush
BICC-Vero Packaging
Industrial Estate
Chandler,. Ford
Eastleigh
Hants SOS 3ZR
Telephone 0794 5727

Circle 4

In Control
The Motorola TDAI285 together
with a triac, provides all the
functions necessary for speed
control of universal (AC series)
motors. Although primarily aimed
for domestic appliances, the
TDA1285 is equally useful for
power tool motor control, and a
wide range of other applications.

The device features Hall effect
and inductive sensor capabilities
due to a built-in sensor current
source and an on -chip frequency to
voltage converter.

Other important features are:
- Direct drive from AC line
- Full wave triac drive
- Controlled motor starting
acceleration
- Repeated trigger pulse, if triac
fails to latch.
The Literature Centre
Motorola Semiconductors
88 Tanners Drive
Blakelands
Milton Keynes Circle 5

    
Speaker s Corner
Celestion has published a
Handbook of Loudspeaker
Designs for professional musicians
and sound engineers who like, for
reasons of individual preference or
economy, to build their own
speaker cabinets.

Typical applications of the
Celestion designs will be in stage
PA systems, clubs and discos.

The handbook contains detailed
design drawings, construction
guides and performance indicators
for more than a dozen professional
cabinet types. Included are several
bass housings, guitar cabinets,
tweeter and mid -range boxes, and
specialised units such as a tweeter
wedge monitor that's used for
`foldback', enabling musicians
behind the main PA stacks to hear
all instruments and vocals clearly.

The 28 pages of the Celestion
handbook also contain specific
advice on cabinet construction
do's and don'ts; a list of UK
companies that supply cabinet
finishing accessories; the tables of
Thiele -Small parameters for
loudspeaker performance,
compiled from papers to the AES;
and planner guides for both closed
and vented boxes which indicate
the suitability of Celestion power
range drive units for variously
sized cabinets.

The Celestion Cabinet Hand-
book is available at £1.00 plus
postage from
David Inman
Celestion International
Ditton Works
Foxhall Road
Ipswich
Suffolk Circle 6
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SERVICE TRADING CO
57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB 01-995 1560
All mail orders; Callers. Ample Parking Space. Showroom open Mon. -Fri.

ACCOUNT CUSTOMERS MIN. ORDER £10.00

9 Little Newport Street,
London WC 2 H 7JJ
Phone 01-437 0576

Personal Callers only.
Open Saturdays.

FT3 NEON FLASH TUBE
High intensity multi turn high voltage. neon glow

4207. inc VAT) 3 for L3 p&p 50p 44.03p 30p
flash tube. Design for Ignition timing etc.

£1.50
inc VA & P) - -
WHY PAY MORE??
MULTI RANGE METER. Type MFI5A ac
dc volts 10.50. 250. 500. 1000. Ma 0-5. 0-10.
0.1000. Sensitivity 2000V. 24 range.
diameter 133 93 x 46rnm including test
leads. Price £7.00 plus 75p p&p 48.91 inc
VAT &
METERS (New) - 90mm DIAMETER
AC Amp.. Type 6272. 01A. 05A. 105
AC Volt.. 0300V
DC Amp.. Type 65C5. 0.2A. 5A. 0.10A
050A. 0. I 00A.
DC Volt.. 15V. 30V
All types £3.60 ea. p&p 75p 33.00 inc VATI except 0.50A.
0.100A. DC price £5.00 p&p 75p (66.61 inc VAT)
HEAVY DUTY SOLENOID
ml by Magnetic Devices. 240V. AC
intermittent operation. Approx.
20Ib. pull at I.25in. &equip.
Tested. Price L5.95 p&p L1.50
(13.57 inc VAT) R & T.
240V AC SOLENOID
Approx 10)b pull 10% rating. Site 80x3326mm. Price
£1.75 p&p 54p (12.64 inc VAT &
12V DC SOLENOID
Price £1.50 p&p 40p 162.10 inc VAT) NMS.
WESTOOL SERIES D6 Model A3 24v. DC Price
£1.50 50P p&p (62.30 inc VAT) NMS.
WESTOOL SERIES D4. Model A. 24V. DC. Price
L1.00 + 30p p&p (LI.50 inc VAT) NMS.
AG/GT 24V. DC. 70 ohm Coil Solenoid. Push or
pull. Adjustable travel to 3/16in. Fitted with
mounting brackets and spark suppressor. Size
100x65x25mm. Price: 3 for =An (min 3 off) +
p&p 50p (63.115 inc VAT) NMS.
MINIATURE SOLENOID FLUID VALVE
12V DC. IS ohm coil normally closed.
Stainless steel body with variable flow
adjuster I/8th inch BST inlet and outlet. Site
58x27x25mm. Weight 130gr. Price £2.60

351? P&P. 1L3.39 inc VAT).
240V AC SOLONOID VALVE
Designed for Air/Gas at 0.7. Water 0.5 psi. Inlevoutlet 3/9
Forged brass body. Menuf. Dewraswitch Asco. Price L5.50
* p&p (L7.10 inc VAT) NMS.

SOLID STATE EHT UNIT
230VInpput Fullyc. isolated output Idr"srAPPrfor sec.

Approx

sec to a continuous operation. Designed for boiler ignition
Dozens of uses in the field of physics and electronics e.g.
supplying neon or argon tubes etc. Size L155mm W85mm
x H5Omm. Weight 530 grammes. Price L5.00  p&p 75p
(66.61 inc VAT).
AEG CONTACTOR
Type LS6/L II. Coil 240V SORB. Contacts -3 make: 600V.
20 amp. I break: 600V: 20 amp. Price 13.75 p&p 75p
(67.47 inc VACT). NMS.
ARROW -HART MAINS CONTACTOR
Cat No. 130A30. Coil 250V or 500V. AC contacts 3 make
50 amp up to 600V. AC 20hp at 440V. 3 phase 50 Hz. Price
67.75 p&p L1.001610.06 inc VAT).
AMF Potter & Brumfield 240V. AC coil 25A 2 c/o contacts.
Price 16.50 + 75p p&p (03.34 inc VAT).
AMF CONTACTOR
230V AC 2c/o 25amp contact. Price £5.50 + 75p p&p.
(17.19 inc VAT)
SMITH BLOWER
Type FFB. 1706. Small. quiet. smooth running. 240V. AC
operation. Output aperture 45440mm. Overall size 135x
I 65mm. Flange mounting. Price £4.75 p&p L1.00 (66.61
inc VAT). Other types available. SAE for details NMS.
MICRO SWITCHES
Sub Min Honeywell Level m/s type 3115m
906ft. 10 for 13.50 post paid (L4.03 inc VAT).
These V3 types.
Button type (Dye) 10 for 13.00 (L3.45 inc
VAT). Short Level type 16 amp rating (C rouzet )
10 for 64.00 (L4.60 inc VAT).
Long Lever 10 amp C.O. 10 for £4.50 165.16
inc VAT). Roller Type (Bonnella) 10 for £3.50
(L4.03 inc VAT). NMS.
DP do level rn/switch mfg by Cherry Co USA. Prep
ious metal low resistance contacts. 10 for £3.00
p&p 50p (L4.02 inc VAT) Pnin order MI NMS.
AC Wkg. TUBULAR CAPACITORS
Fraction of m y Ice. Motor start etc.
I.5mfd 440VAC 60p 4. I rnld 440VAC £1.00
2mfd 250VAC 60p 5mfd 4 440VAC £1.00
2mfd 450VAC 75p 5.3mfd 160VAC £1.25
2.2mfd 440VAC 75p 5.4mfd 280VAC £75p
3mfd 4 440VAC 61.00 7.5rnfD 200VAC £1.00
p&p up to 2.5mfd 25p. 3mfd to 20mfd 50p. All plus VAT.
SPECIAL DISCOUNT FOR BULK ORDERS NMS.
24 VOLT DC BLOWER UNIT
Precision 24 volt. DC 0.8 amp Blower that works well on
I2V 0.4 amp DC. Producing 30 co ft min at normal air
pressure. L4.50 p&p 75p 166.04 inc VAT).
INSULATION TESTERS NEW!!
Test to IEE Spec. Rugged metal
construction suitable for bench or held
work constant speed clutch. Site L8in.
W4in. H6in. Weight 61b. 500V
500Mohm. 149.00 L2.00 p&p
(858.65 inc VATI 1000V. 1000Mohm.
655.00 + L2.00 p&p 1L65.55 inc
VAT). SAE for leaflet.

IMFD 600V DubIller
wire ended capacitors. 10 for 61.50 p&p 50p (82.30 inc
VA1) (Min 10) NMS.

p

ev

VARIABLE VOLTAGE
TRANSFORMERS
INPUT 230/240V ac 50/60 OUTPUT
0-260V
200W I IA) L15.00 p&p L2.00
0.5kVA (2 5A) L19.00 p&p 82.75 ..811111.110111^",
!kVA (5A) L25.00 p&p L3.00
2kVA (10A) £41.00 p&p L4.00
3kVA (15A1 L49.00
5kVA (25AI L79.00  car,10kVA (50A) L174.00
15kVA (75A) L270.00 All + VAT
3 -PHASE VARIABLE VOLTAGE
TRANSFORMERS
Dual input 200 240V. or 380 415% Star tonne( ter)
3kVA 5 amp per phase max. L106.43 Call Idle.
6kVA 10 amp per phase max 6I59.37 parkin,' I.

10kVA 16 amp per phase max L327.43 V AI v-stid
LT TRANSFORMERS
Phone for enquiries or send SAE lot leaflet
SNIPS OF THE MONTH
National R. Relay I 2V. DC high speed I to I (111111

contacts. Magnetically shielded. 1 pitch P,Icx. LI.25
postpaid 161.44 inc VAT)
Omron Type M. 24V. AC 4 do hd Price 80p postpaid
192p inc VAT). Base 20p postpaid (623p inc VATI
220/240V. Primary: secondary 24V at 4A LT Transformer.
fully shrouded. Price L4.50 p&p LI 001£6.33 in, VAT)
INDUSTRIAL STROBES
Suitable for both industrial and educational purposes Kit
when assembled produces a variable speed I to approx 70
flashes per second Loth output approx 05 joules
Priceless case L27.00  L2 00 p&p (L33.36 int: VA I I

SUPER HY-LIGHT STROBE lapprox
Joules. Price. 640 L2.00 p&p (648.31 me 1511

Suitable cases 6II.00 + L200 p&p 1614.95 Inc VAT)
Super Hy Light Strobe Kit. details on receipt of loolu ap
SAE

XENON FLASHGUN TUBES
Range available from stock. SAE for details.
ULTRA VIOLET BLACK LIGHT
FLURORESCENT TUBES
4ft 40 Watt £8.70 Inc VAT £10.00 (callers only)
2ft 40 Watt L6.20 p&p L125 (8.57 inc VAT)
iFor use in stand bypin fittings).
12in 8 Watt £3.00 45p p&p (63.97 Inc VAT)
9In 6 Watt L2.50  45p p&p (63.39 .nr VAT)
6in 4 Watt £2.50  45p p&p 113.39 Inc VAT)
Complete ballast unit for either 6 .9 or 12 tube 230V AC op
L5.50 p&p 55p (66.96 inc VAT) Also available for I2V DC op
L5.50 p&p 55p (66.96 inc VAT)
400 Watt UV lamp and ballast complete L38.00. Post
L3.50 147.73 inc VAT & P1. 400 Watt UV lamp only
£14.00 p&p £2.001618.40 inc VAT)
BLACK LIGHT
Selfballasted Mercury UV. (75W bulbs. Available for
either BC or ES fitting. Price inn) p&p & VAT 11 1.50.
Black light UV Tubes from Eiln to 4ft from stock.
Foolscap SAE for details.
EPROM ERASURE
Why waste money? Build your own EPROM ERASURE for
the fraction of the price of a made-up unit. Complete kit of
parts less case to include 12' 8 Watt 2537 Angst Tube.
ballast unit. pair of bi.pin leads. Neon indicator. Safety
microswitch on/off switch, and circuit. LESS CASE Price
£13.60  75p p&p (816.50 inc VAT).
WARNING: Tube used in this circuit is highly dangerous
to the eves. Unit MUST be fitted in suitable case.

Superior Quality
Precision Made
NEW POWER
RHEOSTATS
New ceramic construction embedded
winding. Heavy duty brush assembly
continuously related.
25W I 0/25/50/100/250/500/1k /1 5k.
63.10/p&p 30p (L3.91 inc VAT).
SOW 250 L5.50 p&p 50p (66.90 inc
VAT).
100W /5/10/2530r 100250/500r I k II 5k '25k ,35k /

£7.25 p&p 75p (69.20 inc VAT).
Black. Sliver. Skirted knob calibrated in Nos 1.9 15
ilia brass brush Ideal for above Rheostats 24p ea.  VAT

R E LAYS
Wide range of AC and DC
relays available from stock
Phone or write in your
enquiries

230/240V AC 3 c/o. I I pin base. Sealed 5 amp contacts
11.35  p&p 30p (61.90 Inc VAT).
KMKI Relay. 230VAC I c o open type 10 amp contact mf
by Keyswitch 80p p&p 25p 41.21 Inc VAT) 5 for L3.75
postpaid 184.32 inc VAT)
24VAC.Sealed 3 do 10A I I pin £1.50 25p
162.01 inc VATI.
24VDC. Sealed 3 do 7A. 11 pin L1.35
161.90 inc VAT).
24VDC 2 c/o. 7 amp contacts. Sealed 00/11 ha.r £1.30
p&p 30p (61.64 inc VAT)
Mercury Wetted contact relay oily by Oa,
1003 I8/24V DC [co 62.00 p&p 30p 162.65 Inc VAT).
VERY SPECIAL OFFER 0 12VDC 2 ',INC
NEW 3 for 6I.75  25p p&p it2.30 A'
DC Relays: Sealed 12V I co 7 amp OW r L1.00.
p&p 30p 161.50 Inc VAT). Sealed 12%
L1.35 p&p 30p 161.90 inc VATI 24% -.
11pin £1.35 p&p 30p (61.90 Inc % AI l
DC Relay, sealed 6/12V. DC 2 c o 10 1. :.), .
Single hole fixing. Push on contact, £1.30 .::.: i2.:
(61.84 inc VAT).
6/12VDC sealed ICIa contact, 2 LI.50 .'

(62.01 inc VAT

GEARED MOTORS

AC no- i L9.75 L12.94 /9 \ A T i SMS
30rpm 2) . skS Al 1\ Pine L15.50
 p&p 12 L20 13 's M.-.

247\ Ai .,,, ,,,,.,,,hi,. p-,..
£5.50 i . Al
42 rpm

616 50
38 3r pm

L I 0 50 .

L14.38

L6.50 L8.05

230 240% At SYNCHRONOUS GI ABED MOTORS

V. 63 90 1 411p pt... L4 94 \
Geared motor 11 'Iii\

L21 20 %

IS01/1111\ 0(1(11111 8511111 .1.,,,,11,
141111/1.1,1 111,1/1 '4 /e,, tele, 1.\ 101
.11,1, ' lie 111.1\ ',Id

0,10 '' 11/1111011 el
I I 50 Pi .1' \ A

230V AC FAN ASSEMBLY
rupIete with 5 hlad.

onini lllll Ian L4 50 ,
:83.04 111/ VAT,

24V DC GEARED MOTOR
141i DC 200,1)in tun'., Ai...11110101
1111(1 by 111011/1 Pc11,111111 01 1,01101'111110

NIS \ mum/tout 9 x 24V I)C Neiellr,1, '1,10/AS11111e,
,, 11111 club h. wet ision oval . tquipinerit

rensport £8 00 14-01 1.200
L I i .50 V\tl
SUB -MINIATURE PRECISION BUILT
GEARED MOTOR

i,111, 2 ',IA ka.119 In/ I

torque opium 29, isk
plus. Motor - German.
Gearbox - Swiss
Site I 481nrn Dia I hinin
Shalt L5rtn Shalt Dia 2nun (69.781111 VA I nu p1,1 1

24V DC REVERSIBLE MOTOR
Parvalux type SD 12L. 24DC shunt 001J11,1 M111111. r-ither
133rpm 65)bs in Gearbox ratio 30 Current 6.8 amp.
Rating continuous. Will operate on reduced power and
speed at 9V DC 01 le, Site Dia 16nim Width 1501nrn.
Shalt die 16nun l'1111/ L16.50 p&p L2.00 1821.28 inc
VAT) NMS
100W Rheostat I "tun ,111111111esailable L7.25 
75p p&p (69.20 1111 VA I f

REDUCTION DRIVE GEARBOX
Ratio 72:1. Input spindle 0.25 s 0.25in. Output spindle 2 s
3M long. Overall size approx: 120 x 98 x 68mm. All metal
construction. Es equip tested. Price 2.50 p&p 75p (3.74
inc VAT).
ROTARY CARBON VANE VACUUM
AND COMPRESSOR. Direct coupled to I/3hp.
110/115V. Pump by Williams. Max Vac 25" HG Max.
pressure cont. 10 psi Inc. I 5psi. Max airflow 3 c9fm at "a -
HG Price 130.00 p&p L4.00 (L39.10 inc VAT) NMS.
Suitable transformer for 240V op 110.00 p&p L2.00
(613.110 inc VAT) NMS.

WATER PUMP
Mfg by SPA. Astaisi of Italy. 220/240V AC 50Hz. 2800rpm
approx 1/3hp. Centrifugal pump with 1.5- inlet/outlet.
Delivery approx 40 gals per mm at lOIbs head. (Non self
priming). Price 116.50 p&p L2.50 1621.85 inc VAT)
NMS.

VEEDER-ROOT PRE-SET COUNTER
Type MG1636. 3 fig countdown any number from 999 to
001. 230V AC. 2 -wheel setting. Changeover Microswitch
to inform external circuitry on complettion of countdown.
Size W85mm. H65mrn. D70mm. Price L4.00 p&p 75p
(0.46 inc VAT).

SANGAMO WESTON TIME SWITCH
Type 5251 200/250V AC 2 on/2 off every 24 hours. 20A
contacts with override switch dia 4  3. Price £9.50 
£1.00 P&P 1612.06 inc VAT) Also available with Solar
dial R&T Type S.288 1 on. or I timed c/o every 24 hours,
days omitting device. Price 111.00 + 5.1.00 p&p (113.80
inn VATI NMS. Type 5.388. As above plus 36 -hours spring
reserve. Less perspex cover. Price 113.00  LI nO p&p
(616.10 Inc VAT) NMS.
TIME SWITCH VENNER
TYPE
ERD Time switch 200/250V AC 30 arr;
contact 2 orv2 off every 24 hrs at a--.
manually preset time 36 hour Spr,
Reserve and day omitting device Built
kignest Electricity Board specificat,
Price 11 1.50  LI 50 p&p (614.95
\ AT) R&T

AEG
:10.sp 2 On ore Spring Reserve Timeswitch.
P,te £14.00 p&p LI 50 (L17.83 inc
V Al)

NMS: New Manufacturers Surplus.
R&T Reconditioned and Tested.

161 for further details
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Amateur Radio
Exc nge

C. T. Electronics

VISIT THE WORLD OF RADIO & ELECTRONICS
at our West London Retail Shop:
102, CHURCH FIELD ROAD, ACTON,
LONDON W3 6DH Tel: 01-992-7748

Please note revised opening times
at our Brentwood retail shop:-
Monday - Thursday 8.30am - 6.00pm
Friday 8 30am - 8.30pm

9 00am -- 5 30pm

G4J DT
HARVEY EAST LONDON HAM STORE G8NKV

DAVE

H. LEXTON LIMITED 191 FRANCIS
58

ROAD LEYTON E.10
TEL 01 5 0854 TELEX 8953609 LEXTON G

RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES

D70 70cms 600.00
D200S 2mtr 400 + FM 1kW PEP
D200 2mtr 300 + FM 600W PEP
D200C 2mtr 125W FM 190W PEP

These High Power 240V linears using Q6/40 or 4CX 250 or 4CX 350 EIMAC tubes
riot using grounded grid system fully protected, no thermal damage to PA final possible.

GASFET MASTHEAD PREAMPS

DRESSLER AMPLIFIERS

EXCLUSIVE TO US
£500.00
£600.00
£495.00

VV700GAAS £79.00
VV200GAAS £69.00
VV2000GAAS £79.00
VV interface £18.00

£295.00 0.7 - 0.9dB S -Ns
0.2dB insertion loss
3SK97 GAASFET

Also Available: ICOM YAESU TRIO/KENWOOD STANDARD DATONG MICROWAVE MODULES JAYBEAM CUSHCRAFT

ALL ACCESSORIES AVAILABLE - PLUGS SKTS CO -AX 2MTR COLINEAR £31.50, 70CM COLINEAR £31.50

Access

AtW.
PRICES INCLUDE VAT AT THE PRESENT RATE OF 15%

OPEN MON FRIDAY 9:00-5.30. SATURDAY 10:00 3.00.INSTANT HP FACILITY AVAILABLE
EASY ACCESS M2--M11-M1 NORTH CIRCULAR ROAD -EASY PARKING

BARCLAYCARD

VISA

8
237 for further details
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NEW PRODUCTS -COMPUTING

COMMODORE CHOSE THE
recent Hanover Fair to introduce
ten new products to their range of
computers and peripherals. These
ranged from a 'sub-VIC-20' games
orientated machine to a top of the
range business machine designated
the 720.

VIC-10
Starting at the low end of the range
and then working our way up, the
First new machine is the VIC-10.
This is described as a 'games
computer and music synthesiser'.

The machine features a new
Video Interface Chip, the 6566.
This gives the machine a powerful
hi-res. colour graphics capability
(320 x 200 pixel), normal alpha
display being a 40 x 25 line
format.

Sound generation is taken care
of by an IC rejoicing under the
delightful name of SID. This
provides three voices, each with a
nine octave range - waveshape,
envelope generation, and oscillator
synchronization are all under
software control. Also inbuilt is a
programmable filter which is
independently selectable for each
voice with low pass, high pass and
band pass characteristics available.

The VIC-10 does not feature an
integral BASIC, however a mini
BASIC is available as a plug-in
cartridge. Cartridges will also be
available with games and music
packages along the lines of the
Atari range.

The Keynet Hardware.

The keyboard is of a touch
sensitive design as featured on the
Atari 400/Sinclair ZX81.

The machine, with 2.5K of user
RAM will cost about £100 and is
due for launch in September.

VIC-30
The VIC-30 is an up-market
version of the familiar VIC-20 that
features the new 6566 Video Chip
and SID device of the VIC-10 as
well as a 20K ROM operating
system and I6K of RAM.

The keyboard is that of the VIC-
20. A full typewriter keyboard that
is comfortable to use.

The machine can also be used in
conjunction with any of the
peripherals designed for the 20,
devices such as the 1515/1525
printers, 1540 disk drives,
joysticks/light pens etc.

The VIC-30 is to be priced
around the £250 mark and is due
for launch in January '83.

Commodore 64
The Commodore 64 machine is
best described as a VIC-30 plus.
The additions to the 30's spec'
include a 64K RAM complement,
the ability to accept a second
processor, e.g. a Z80 to run CP/M
and the fact that the machine's
memory map can be re -organised
to allow software written for other
40column' Commodore machines
to be run on the 64.

The price is to be around £400
with launch due in October.

/4"111111111111114111. ''
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Commodore 720
The 720 is the top of the range of
this latest batch of new designs
from Commodore. It has been
designed to meet the new 1EC
specifications and boasts an 80 x
25 monitor screen as an integral
part of the machine together with a
keyboard that can be detached and
moved away from the 720's main
body.

Twin in-built floppy drives,
256K RAM DMA plus the
communications facilities and
second processor slot of the 500
series make the 720 a very
attractive 'business' computer.

At around the £1,500 mark the
720 will be on stream around
September.

Commodore 500 Range
The progress up the specification
table is continued with the 500
range, a series of machines with
internal memory capacities ranging
from 64K to 256K.

Based on the 6509 processor and
featuring the same video and
sound IC's as the machines above,
the 500 displays all the graphics
and sound facilities of the smaller
machines. This range of computers
is however aimed at the 'systems'
market and features full IEEE488
and RS232C facilities enabling
their use with a wide variety of
peripherals.

A slot for a second processor
board is also part of the series'
basic spec. Thus the machines can
run under CP/M and other
operating systems.

Available from September, the
price for a minimal machine (the
510) is to be £695.

And the Rest
The new products slot into the
existing Commodore range (VIC-
20, 4000 series and 8000 series)
giving Commodore a market base
that offers a design for most
peoples needs from low cost games
applications at £100 to
sophisticated office needs at
£1,500. The range also includes a
range of peripherals from the 8300
printer, a Diablo 630 based unit
featuring an IEEE interface, to the
9060/9090 Hard Disk Drives.

KEYNET
Commodore's KEYNET is a local
networking system that allows as
many as 200 systems to be linked
over distances as great as 1.8Km.
KEYNET has been designed as a
low cost, flexible system that is
easy to install in any 4000 series
machine or the 8032. Some 2000
series computers can be used - the
system will be available for the
8096 and VIC-20 later in the year.

KEYNET consists of a single
PCB for each computer in the
network, these being identical
except for EPROM's and switch
settings. Most operations are
handled by EPROM firmware with
some simple software being used in
conjunction with shared files.

Any of Commodore's range of
peripherals can be used with a
KEYNET network.

In use one computer is
designated 'master' and the other,
'slaves'. Any one of the models
mentioned above can be the master
computer of the network, with
different models able to be
included in the same net.

The KEYNET PCB is easy to
install in any computer and is not
too expensive at around £200 for a
single unit.
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ENFIELD RE(IRONI(li
For up to the minute
prices please ring: -
01 -366-1873.
Please add 15- VAT

LI 00 p & p per
item ordered.

A superb stereo headphone
Specifications
I) sensitivity 110DB at 1.000Hz with Imw
2) Frequency response. 20-19,000Hz
3) UNIT impedance 8 ohms
4) matching impedance 4-16 ohms
5) Maximum input 0 5 watts per channel
6) Individual slide volume control (stereo
mono switch)
7) 10 foot coiled cord with stereo phone plug
8) Leathery -soft ear pads and head cushion
price L595
Order No. LE-76VS

flak
Please allow 21 days for delivery.

IDEX
stereo headphone

Sensitivity 98d13 at
!kHz with Irnw
Frequency response
20-25,000 Hz. Im-
pedance 35 ohms
Maximum input 04
watts. lit cord with
3.5 stereo phone
plug

Price L7 SO
Order No. MHD-3

A
Altai Multitester & Transistor Tester

DC volts 0-I u-Sv-2 5v -10v -50v -250v -1000v *3%
AC volts 0 -10v -50v -250v -1000v *3%
DC current 0-50uA-2 SmA-25mA-025A *3%
Resistance:
Minimum 0 2-2-200-200k ohms )

Midst'le 20 -200 -20k -200k ohms } * 3%
Maximum 2k -20k -2m -20m ohms 1

As a transistor tester
Leakage current 0-150uA at X I k range

0.15mA at X10 range
0-150mA at XI range

Price 114-95
Order No YN 360TR

±5%

ENFIELD ELECTRONICS BARGAIN OF THE MONTH

MICRO CASSETTE
TAPE RECORDER

Compact 8 handy. this battery
operated "midget sae" portable
recorder is a superb personal mem-
ory device Built in microphone 2

speeds (low providing I hour tape
time) Comes complete with carry-
ing use. mini cassette. earphone 8
carrying pouch Just L20.70.

NOISE FILTER SYSTEM
A sophisticated combination of filters
designed to eliminate interfering noises
from all vehicular sources including
ignition spark, alternatorigenerator
other accessories, metal to metal contact
etc

Contents - Generator noise filter, site,
nator noise filter. Dual line noise filter
and ignition noise filter.

Price L8 SO
Order No. NES-1000

.0

Universal NI -CAD, battery charger. All
plastic case with lift up lid. Charge/Test
switch. LED indicators at each of the five
charging points.
Charges.- PP3 (9V). U12 (I SV penlite).
Ull (I 5V "C"). U2 (I 5V "D-). Power -
220-240V AC, Dims - 210 100 50mrri
Super Special Offer at only L7 50

Order No. MW 398

This 3) inch super horn (Flush
Flange) piezo ceramic tweeter
converts electrical energy into
acoustic energy at an efficiency
in excess of 50%. a level not
Possible with any other type of
loudspeaker. Economy is added
to high efficiency by the elimina-
tion of crossover networks.
because the unit rejects low
frequency power It has a high
impedance of over 1.000 ohms at
I kHz and 20 ohms at 40 kHz and
it presents no added load to the
amplifier,
A Super Special Offer of L4 65

Order No LO52

Adaptors Cable Cent Desolder braid Frequency counter LEO displays
Adhesives wrapping Desolder pump Gas sensor Mains adaptorAerials stripper Discs Grommets Matrix boardAlarms Capacitors Diodes Grout) panels Memory I.C.sAluminium boxes air spaced light emitting Gronso MetersA.B.S. boxes trimmer photo Headphones MicrophonesAmplifiers suppression rectifier Heat sinks insertsAudio leads lead through signal nspection gi standsAudible warning ceramic sever

.C.111 Microprocessorsdevices electrolytic germanium .C. sockets Morse key
Batteries polyester infrared nfra-red source Multisters

chargers Polystyrene Displays nfrared sensor Neon bulbsconnectors silver mica Orin' ndicators Ni-Cad batteriesholders tantalum Earpieces nsulating tape Ni-Cad chargersarpnhoesBerets Cermet pre-sets E
Jack connectors

Books Chokes JewIlersEnamelled cooper Opto electronicwire OscilloscopesBoxes Conformers Etch resist products screwdriversBridge rectifiers Connectors Filters Keyboards PanelsBulbs
holders Coils Ferric chloride Keynector Pick-up toils

Buskers Continuity testers Ferrite cores Knobs Pliers
Butters Convertors Ferrite rods Lamps Pre-sets

Crimp tools Fixing feet Lamp holders Potentiometers
Cable Fuses Leads P.C.B.,Crocodile clipsclips Fuse holders Liquid crystal P.C.B. transfersCrystalsties Fluorescent displays displays Probes

markers Denco products Field strength LED Plugs
steering Demagnetisers motors LED arrays Pressure mats

Pre -amps
Photo electric relays
Rectifiers
Resistors

carbon film
metal film
metal oxide
...rewound

Ring cores
Regulators
Relays
Resistance chart

Signal injector
Service aids

silver paint
switch lubricant
solder moo
silicone or
anti -Static spray
frees it
plastic seal
Aero klene
heat -sink

compound
Aero duster

Spacers
SWR meters

Sockets
Steering
Solder
Soldering irons
Sirens
Speakers
Switches

mercury lilt
micro
reed
rocker
rotary
toggle
water
slide
push-button

Test leads
Thermistors
Thyristors
Triacs
Transformers

mains
audio
I.F.

Transistors
Transistor tester
Tag strips

Tinned copper wire
Transducers
Torolds
Terminals
Tuning cells
Tuning condenser
Ultrasonic

transmitter
Ultrasonic receiver
Vero products

We are
open from
9am-6pm
Monday

to
Saturday

Aoki 208 Baker Street, Enfield, Middlesex.
01-366 1873.

268 for further details
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ELECTRONIC
IGNITION

The ultimate in electronic
ignition systems -

design by EDA Sparkrite.

THE BENEFITS OF electronic ignition
systems in terms of increased performance
and economy together with more reliable
starting are widely recognised with such
units now being fitted as original
equipment to many of today's cars. The
R&EW electronic ignition will allow any
12V negative ground car not so endowed
to be brought into the 'electronic age'.

The design is fully supported by a kit
of parts that ensures that the finished unit
exhibits the ruggedness required if it is to
give reliable performance in the harsh
environment found in a vehicle's engine
compartment.

POWERFUL PERFORMANCE
The unit features a Hall effect sensor
which, together with a magnetic cam,
replaces the vehicles contact breaker
(`points') although, thanks to special
current limiting circuitry, it can be
triggered by existing contact breakers.

The three position switch on the
ignition allows the device to be switched
off, a useful security device or to be run in
inductive or reactive modes.

In the inductive mode operation is
much the same as a standard system
except that the contact breakers are
replaced by the Hall effect sensor and an
`electronic switch'. This mode of oper-
ation is designed as a back up system
should the reactive system fail.

In the reactive mode an invertor
provides a high energy pulse to the
primary side of the coil providing a
correspondingly energetic spark to the
plugs.

The ignition is straightforward to
install, the kit contains a range of
triggerhead adaptors to fit most makes of
car plus mounting hardware that allows
the main unit to be quickly attached to the
vehicle's coil.

Restoring normal operation should
you wish to transfer the unit to another
car or, in the unlikely event of complete
failure, is also a speedy task.

CONSTRUCTION
In view of the specialised nature of many
of the components we most strongly
recommend that the unit is constructed

The ignition unit mounts conveniently on the

vehicle's coil

using the kit of parts. This contains all the
detailed instructions concerning the
building of the kit which takes a couple of
hours.

When complete the kit is given a coat
of varnish, to prevent the ingress of
moisture, and after this had dried, is fitted
in the die-cast box ready for installation in
the vehicle.

The first task here is to fit the trigger -
head using the adaptor plates supplied in
the kit. After that it is only necessary to
make another five connections and the
unit is ready for use.

IN USE
Assuming the unit is functioning
correctly, the status lights of the ignition
will illuminate and the inverter transformer
will emit a high pitched whistle.

The static timing light of the ignition
means that the vehicle's timing can be
quickly and easily checked on completion
of the unit's installation.

Many ignitions built to this design are
in use and have proved reliable over many
thousands of motoring miles.

ROUNDING OFF
The improvement in performance, the
savings in fuel and the fact that adjusting
the points becomes a thing of the past,
make the electronic ignition an investment
that will pay for itself over a relatively
short period of time.

Close up view of the triggerhead mounted on ,
the distributor.
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 - E.D.A. SPARKRITE

The oscillator (or inserter, as it is known)
will provide charging pulses to C6 until D14
and D15 start to conduct at approximately
360 volts. When this occurs, TRI1 turns 'on',
turning TR12 'on' and thus shunting the base
drive from TR13 to the OV line. The inverter
shuts down until the output voltage falls
below that which is required to turn the zener
diodes 'on' and hence the output voltage is
regulated to about 360V. When the supply to
the unit is switched off, R25 discharges C6
slowly to prevent electric shock. Diode DI6
conducts if TRI1 or TRI2 fails, as a 'last
ditch' safety measure.

Reverting to the two thyristors, when the
triggerhead is 'on', SCR2 is 'on' and SCRI is
'off' and the ignition and coil passes current

from the positive side of the ignition supply
through SCR2; meanwhile C6 charges to 360
volts. When the triggerhead switches 'off',
gate drive is removed from SCR2 and SCRI
turns 'on'.

Immediately SCRI anode voltage falls
from + 360V to about + 15V and hence C6
forces the coil negative terminal voltage to
about -345 volts for an instant. This forces
SCR2 to turn 'off' rapidly and induces a very
high voltage in the secondary of the ignition
coil. Inductor LI limits the rate of change of
current in SCR2 during the turn-off period to
a safe value. While SCRI is 'on', the output
of the inverter is short-circuited and cannot
continue oscillating until SCRI commutates.
Capacitor C6 discharges through the coil

primary and the negative terminal voltage
rises to a positive potential governed by the
characteristics of the ignition coil and its lead
to the spark plug. Thus SCRI commutates at
the peak of the positive voltage, the inverter
starts up again, and the process is set to
repeat for the next spark.

When the triggerhead is 'off' or when the
switch is in the 'inductive' or 'off' positions,
TR6 and TR7 are 'off' and C9 charges
through R28. After a short time delay, TRIO
turns 'on' which turns 'on' TR 11 and shuts
down the inverter as previously described. As
soon as TR7 turns 'on' again, C9 is dis-
charged quickly by D13 and the inverter is
allowed to oscillate; at moderate spark rates
C9 cannot charge enough to turn TRIO 'on'
and hence the inverter can run continuously.
Resistor R27 is included as a safeguard
should the lead to the negative side of the coil
become disconnected while the inverter is
operative and prevents the voltage on the lead
from rising to a very high value.

R & EW

A complete kit of parts for the project is
available from EDA Sparkrite at 82 Bath
StreetWalsall, West Midlands - their
code for the unit is TX2002 and the price
is £29.95 incl.

Your Reactions Circle No.
74
75
76
77

Immediately Interesting
Possible application
Not interested in this topic
BaO feature/space waster

FEEDBACK
APRIL '82
HIGH PERFORMANCE 2 METRE PRE-
AMP
On the circuit diagram Fig 4 the values of Cl
and C2 are interchanged as are the valves of C4
and C5. Also the (4:1) overlay of Fig 1 is shown
upside down. (See 2m Power Amplifier June
'82 for correct circuit and overlay).

REWBICHRON
Correct overlay is shown in Fig 1. Annotated
software listing is available from the R&EW
offices at a cost of £10 a price that includes a
royalty to the author.

C268C2

..L

.4V8
FROM LOGIC -"-*/

BOARD

1 OUT

ea

" 4431)
crirmln. MB

(1)sci;134 -r

9
CI6 0

T1
Ct

-4

C23

ICI

C21

T

00t'
C/3 C14

AUDIO OUTC;/

MAY '82
UOSAT RECEIVER
I. TI should be fitted in such a way that

the high impedance winding connects to
the filter, F2. Fit the transformer with
the three pin winding facing F2.

2. R27 is labelled C27 on component
overlay.

3. C33 should be 220n polyester on
component list.

4. RI I should be IkO when using a
ULN3859.

5. CI6 is a In0 polystyrene.
6. CI9 is not fitted.

L3

4 CHANNEL DIGITAL
PROPORTIONAL
RC SYSTEM PART I

Corrected overlay shown
as Fig 2. y

P

L

XI

0

JUNE '82
2M POWER AMPLIFIER
On the circuit diagram (Fig 3) the 100R 2.5W
resistor shown as R6 should in fact be R8, and
the IOR resistor in series with C12 is R4. Also
the low pass filter comprising C22, L8 and C23
was omitted, it goes between RL2 and the
antenna connection. For DC switching from an
FT290 C15 is replaced with a link, and D2 by
10k, this turns on Q3 during transmission.

TWO CHANNEL MAINS TIMER
Figure 1. Capacitor from D12 anode to OV is
C4 and should be 2200uR19 should be replaced
by link - PCB is correct. TI and T2 out
should be taken directly from Pins 21 and 22 of
IC4.

Figure 2. Resistor from cathodes of D7 & 8
to -15V is R5.

Figure 3. C5 is 220n, unmarked capacitor
on 'live' side of OTR I is C6, 100n.

Figure 5. Diode next to C4 should be D12
(not D4).

This clears up the errors on the circuit
diagram and overlays - in case of conflict with
the parts list these should be taken as authority.
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The MICRO
PROFESSOR
solves the'mystery'
of micro-processors.

Micro -Professor is a low-cost ZBOA based
microcomputer which provides you with an
interesting and inexpensive way to understand
the world of microprocessors.
Micro -Professor is a microprocessor learning
tool for students, hobbyists and engineers It is
also an ideal educational tool for teaching in
schools and universities.
The main object of Micro -Professor is for the
user to understand the software and hardware of
a microcomputer easily and conveniently
Besides the complete hardware/software
system you have the users experimental
manual. It includes self -learning text
with 20 experiments which range
from simple, software

Use the unique
MicroComputer to truly
understand the inside
workings of microprocessors
or simply use as a Z80A
evaluation system

16
Flight Electronics Ltd.

programming to designing a complex electronic
game Completed programes can be stored and
re -read via the cassette interlace 2K bytes of
monitor source program with documentation is
also provided in the manual.
Micro -Professor provides a wide range of other
applications Low cost prototyping tool  Low

cost development tool  Process controller
 Electronic music box  Timer  Noise generator
 Home appliance control  Burglar alarm
 System control simulation
Tester

and much morel

TECHNICAL SPECIFICATION

CPU Z80A CPU high performance microprocessor with 158 ,nstructions
SOFTWARE COMPATIBILITY Capable of executing Z80,8080/8085 machine language program
RAM 2K bytes expandable to 4K bytes

ROM 2K bytes of sophisticated monitor expandable to 8K bytes
INPUT/OUTPUT 24 system I/O lines
DISPLAY 6 digit 0 5 red LED display
AUDIO CASSETTE INTERFACE 165 btt per second average rate tor data transfer between memory and
cassette tape
EXTENSION CONNECTORS Provides all buses of CPU channel signals of CTC and O port bus of PIO
for user s expansion
COUNTER TIMER CIRCUITS Socket ,s provided 280 CTC IC evira
PARALLEL I/0 CIRCUITS Socket is provided Z80 -P10 IC extra

SPEAKER AND SPEAKER DRIVER CIRCUITS A 2 25 - diameter speaker is provided for user s
applications
USER'S AND EXPERIMENT MANUAL Complete sett learning text with experiments and
applications
OPTIONS (Pnces on application) Z80-CTC EPROM programmer board Prolotypong Board
2130-P10 Speech synthesiser board Audio Cassette 2K Ram

KEYBOARD 36 keys including 19 lunchon keys 16 hex -digit keys and 1 user defined key

ew, Os
dd on - dusiset

c,,o4ee c synt:e
boar-

ROM Pt°graEV board

£69.95
Mail Order only

MICRO -PROFESSOR is  trademark of Multitach Industrial Corporatkan ZI10 is a trade mark of 2009 Inc

p

A 9V, 0 5A adaptor and 350 page manual is provided.
Formal orders requiring

Acc & 30 days credit
Please ask for price list

265 for further details
JULY 1982 15



11111CRELJAVE riODaLES LTD
THEY'RE ALL NEW... AND FIRST CLASS!

MM2001 MML144/30 - LS MML144/100-LS MTV435
RTTY TO TV CONVERTER

NOW WITH EXTRA FACILITIES!
- SUITABLE FOR UOSAT

This converter, MM2001, contains a terminal unit
and a microprocessor controlled TV interlace, and
requires only mi audio input from a reeeprer and a
12 volt DC tut/01y to enable a live display of "offs
air" CITY and ASCII on any standard domestic
UHF TV set

The M042001 will decode these speeds:

RTTY 45 5, 50. 75, 100 baud
ASCII 110, 300, 600. 1200 baud

A printer output (Centronics compatiblel allows
nerd copy of rece,ved signals This unit is compel
bin with amateur and commercial transmissions

144MHz 30 WATT LINEAR
& Rx PREAMP

EATURES
30 WATTS OUTPUT POWER
SUITABLE FOR 1 OR 3 WATT TRANSCEIVERS
LINEAR ALL MODE OPERATION
STRAIGHT THROUGH 1400E WHEN TURNED OFF
ULTRA LOW NOISE RECEIVE PREAMP 13SKFISI
EOUIPPED WITH RFVOB

This new product ha been developed from our highiy
successful MML144/25 It is suitable for use with 1 watt
Or 3 wan transceivers and thir input level it switch
selectable from the hod, Pane Other front panel mounted
switches controlling the witching circuitry Wow the unit
ka be left in circuit at all tilt The liner amplifer arse
the ultra low noose remve pre8n1P can both be intlimen
dently switched in and out of circut In th3 way 17141111M111,
versatility is afforded

USE THIS NEW AMPLIFIER WITH YOUR FT290R,
TR2300 etc. AND HAVE MOBILE OR BASE

STATION PERFORMANCE AT A REALISTIC COST,

144MHz 100 WATT LINEAR
& Rx PREAMP

(appearance as 30 Watt model)

100 WATTS OUT FOR 1 OR 3
WATTS INPUT ON 144MHz.

EATURES
100 WATTS RF OUTPUT SUITABLE FOR 1 WATT
OR 3 WATT TRANSCEIVERS
STRAIGHT THROUGH MODE WHEN TURNED OFF
ULTRA LOW NOISE RECEIVE PREAMP 135KSII1
EOUIPPED WITH RFVOX
SUPPLIED WITH ALL CONNECTORS

This new two stew 144M HZ tone state linear amplifier hat
been introduced as a result of the large number of to,. power
transceivers currently available When used in coniunction
with such transceivers this unit will Verde lin Output of
100 wens
Several front panel mounted milder. controlling the
witching circuitry allow the unit to be left in e.t.a at all
time. The linear amplifier end the ultra lour noise Halve
Meann can both be independently switched in and out or
circuit In this way maximum versatiiity and 11firdri1dy
available to the user at the nick of  twitch

USE THIS NEW AMPLIFIER WITH YOUR FT29OR
C513, TR2300 etc. AND HAVE MOBILE OR BASE
STATION PERFORMANCE

435 MHz TELEVISION
TRANSMITTER

EA TURES
20 WATTS PSP OUTPUT POWER
BUILT IN WAVEFORM TEST GENERATOR
TWO VIDEO INPUTS
AERIAL CHANGEOVER FOR RX CONVERTER
TWO CHANNEL USING PLUGiIN CRYSTALS

ThshighperlbrmanceATVhammttmcculsistsota
two channel exciter, video modulator and a two stage
20 watt linear amplifier The unit will accept both colour
and monochrome signals, and a sync pulse damp is in.
corporated to ensure maximum output. An internal pin
diode aerial c10 switch allows connection of the aerial to
a suitable receive converter when in the receive mode
immC435/600 - E22.901 Full transmit; receive switching
s included together with en internal waveform test

venerator which will assist the user in adiuming the gain
and black level controls

E169Inc.VAT (P&P £2.50) £65inc. VAT (P&P £2.50) £145Inc. VAT (P&P £3) E149inc. VAT (P&P £3)
ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (Including PA Transistors)

SPACE FERMI

MMS2
MML28/100-S
MMK1691/137.5

TS ONLY A BRIEF DESCRIPTION OF THESE NEW PRODUCTS. HOWEVER A FULL DATA SHEET IS
AVAIL ARI E FREE ON REOUEST OTHER NEW PRODUCTS INCLUDE

- ADVANCED MORSE TRAINER - £155.00 Inc VAT (p&p
- 10 METRE 100 WATT LINEAR/RX PREAMP - £129.95 inc VAT (P&P
- 1691 MHz WEATHER SATELLITE CONVERTER - £115.00 Inc VAT (P&P

WELCOME

MICROWAVE MODULES
BROOKFIELD DRIVE, AINTREE, LIVERPOOL. L9 7AN. ENGLAND

Telephone' 01 523 4011 Telex 628608 MICRO G
CALLERS ARE WELCOME. PLEASE TELEPHONE FIRST.

158 for further details

£2.501
£3.00)
£2.50)

OUR ENTIRE RANGE
OF PRODUCTS WILL BE
EXHIBITED AND ON SALE
AT MOST OF THE 1982
MOBILE RAI LIES BY
OUR SALES TEAM

HOURS:
MONDAY -FRIDAY
9 - 12.30; 1 - 5.00

glikePrella

UNION MILLS, ISLE OF MANSS. E E. IVI Tel: MAROWN (0624) 851277

Our equipment Is in use in over 100 countries

SENTINEL AUTO 2 METRE or 4 METRE PRE -AMPLIFIER
Uses a neutralised strip line Dual Gate MOSFET giving around 1d8 N.F. and 20d8 gain.
(gain control adjusts down to unity) and straight through when OFF 40) WPEP
through power rating Use on any mode 12V 25-nA. Sizes in.
E28.00 Ex stock.

PAS Same specification as the Auto including 240 V P.S.0 £3300.
SENTINEL STANDARD 2 METRE on 4 METRE PREAMPLIFIER
Same specification as the Auto (above) less R F. switch [15.001 Ex stock.
PA3 Same specification as the Sentinel Auto above 1 cubrc inch pc. b. to fit inside
your equipment (10.00 Ex stock
70cm versions of all these (except PA 5) (4.00 extra. Al se stock.
NEW SENTINEL 2 METRE LINEAR POWER AMPLIFIER/PRE-AMP
These units now feature either POWER AMP alone or PRE -AMP
alone or BOTH or STRAIGHT THROUGH. Plus a gain control on
the pre -amp from 0 to + 20dB. Norse figure is around 1dE1 using a
neutralised dual gate mosfet.
The power amplifiers use the latest infinite S.W.R. protected transistors with AIR LINE
circuits to give highest power gains. Ultra LINEAR for all modes and R F or P T T
switched 13.8 V nominal supply S0239 sockets
Three Models
1 SENTINEL 36 Twelve times power gain 3W IN 36W OUT 4 amps Max drive

5W r " front panel. 4i.' deep claw Ex stock.
2. SENTINEL 50 Five times power gain 10W IN 50N OUT Max. drive 16W 6

amps. Same size as the Sentinel 35 (74 50 Ex stock.
3 SENTINEL 100 Ten times power gain TOrN IN 'ICON OUT Max drive 16W.

Size 6,2' x 4' front panel, 3Y " deep 12 amps (103Es stock.
AN availed., less pro -swop foe MOO loss.

S.E.M. TRANZMATCH
The most VERSATILE Ant. Matching system Will match from 155000 Ohms
BALANCED or UNBALANCED at up to I kW Link coupled balun means no connection
to the equipment which can cure TV I both ways. SO 239 and 4mm connectors for co
ax or wire feed 16010 metres TRANZMATCH E09.00. 80-10 metres (6280.
EZITUNE built in for E19.50 extra. (See below for details of EZITUNE). AI ex stock.
3 WAY ANTENNA SWITCH 1Kw S0239s (1500 Ex stock.
S.E.M. 2 METRE TRANZMATCH
51/2 x 2' front panel 3" deep 502396 E25.30 Ex stock.

SEM

 -,

S.E.M. EZITUNE
Clean up the bands by tuning up without transmitting

Connects in aerial lead, produces S9 + I1 - 17CMHz1 none in receiver. Adjust A T.0
or aerial for minimum noise. You have now put an exact 530hms into your transceiver
Fully protected, you can transmit through It, save your P.A. and stop CIRM E25.00*Ex
stock

S.E.M. AUDIO MULTIFILTER
To improve ANY receiver on ANY mode. The most versatile filter available. Gives
-Passband- tuning, "variable selectrvity" and one or two notches. Switched Hi -pass,
Lo -pass. peak or notch. Selectivity from 2. 5KHz to 20Hz. Tunable from 2.5KHz to 250
Hz PLUS another notch available in any of the four switch positrons which covers 10
KHz to 100 Hz. 12 V supply Sizes 6' x 21/2 ' front panel, 31/2" deep, all for only
(57.00 Ex stock.

SENTINEL AUTO N.F. WIDEBAND PREAMPLIFIER 240 MHz. 15d8 gam Straight
through when OFF 9.12 V. 2% x 11/2 3-. 2CON through power E19.55' Ex
stock.

SENTINEL STANDARD H.F. PRE -AMPLIFIER
Same specification as above pre amp but with no R F switching E12.62 Ex stock
S.E.M. IAMBIC KEYER
The ultimate auto keyer using the CURTIS custom LSICMOS chip. Tune and sidetone
Switching [34.50 Ex stock. Twin paddle touch key f 1250Es stock.

FREQUENCY CONVERTERS. SENTINEL D G MOSFET 2 or 4 metre conveners N.F
SIB. Gain 33:18, 1F S 2.4, 46, 28-30MHz 9-12V E24.73 Ex stock.

SENTINEL 'X' 2 METRE CON. Same as above plus mains power supply E28.80 Ex
stock

SENTINEL LF. 10 KHz 2MHz IN 2& 30 MHz OUT. 120.80 Ex stock.

SENTINEL TOP BAND 1 823 MHz IN 1414.5 MHz OUT. E20.1313 Ex stock.

12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS.

Prices include VAT and delivery C W 0 or phone your credit card number forsame
day service

'Means Belling Lee sockets, add f 1.90 for S0239s or BNC sockets. Ring or write for
more Place orders or request information on our Ansaphone at cheap rate

268 for further details
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R&EW Data Brief HAI 2017

FEATURES
LOW NOISE: Win) = 0.185uV typ.
Network, Rg = 43 , RIAA)
WIDE DYNAMIC RANGE:
Vin = 234mVrms typ. (Vcc = 24.0V,
f= kHz, THD =0.1%, GY = 35.9dB)
LOW DISTORTION: THD =- 0.002% typ.

HA 12017 Low Noise - Low
Distortion Preamplifier
THE HA 12017 IS a high quality preamplifier
ideally suited for RIAA input stages.

It offers a performance that compares
favourably with discrete designs yet has a low
external component requirement.

The combination of ultra low noise, low
distortion and wide dynamic range make it
suitable for the most demanding of
applications.

The Data Brief PCB has been designed as a
plug-in module and is of small physical size all
of which should make it possible to upgrade
the performance of existing designs by
replacing the input stages with the HA 12017
based design.

PCB Foil (Track Side)

Rm fZ25V

r
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100p

0

HA12017
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Rip R 33 C .2
1004 100k 50p

330111

Inpu

If = 20Hz to 20kHz, Vout = 10Vrms, RIAA)
EXCELLENT SUPPLY RIPPLE
REJECTION:
SVRI + Vcc) = 56dB typ. If = 100Hz,
Rg = 43 I

SVRI-Vcc)= 45dB typ. If = 100Hz,
Rg -- 43 I
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OUTPUT VOLTAGE AND TOTAL HARMONIC
DISTORTION vs. FREQUENCY
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REWTEL
A new Prestel like service from Radio and Electronics World.

RECENT DEVELOPMENTS IN technology have made a
number of electronic means of information dispersal possible. We
have systems like Ceefax and Oracle which use redundant
bandwidth in the public broadcast channels to convey a multipage
direct access magazine, and the British Telecom based Viewdata/
Prestel system.

Unlike any previous means of information dispersal Viewdata
offers an almost limitless number of 'Pages' available to anyone
with a telephone -modem and a special Viewdata decoder/computer.
Furthermore, it is possible to interact with the viewdata system
and leave messages in the system for other users to access and
view.

Whilst Viewdata would appear to be the answer to almost
every modern day Caxton's dreams, a number of problems have
prevented its acceptance as the be all and end all of electronic
publishing, namely:

The cost to the publisher ("Information Provider" in
Viewdata terminology) is rather high and requires the use of
expensive, dedicated equipment to enter information into the
database;

The cost to the user is high, both in terms of subscription
charges, and because of the charge that is levied by the
Information Provider for viewing his data. As well as the fact that
a special dedicated terminal must be purchased to access and use
the system (The Tantel adaptor is perhaps the best known of these
costing around £170 for a 6502 based machine which connects
between your telephone line and an ordinary domestic colour
television giving complete access to the viewdata system).

ENTER THE MICRO
When Viewdata was originally planned it had to be based around
the concept of the user having a dedicated terminal, as the
technological thinking was based around receivers built out of
discrete components, or maybe, if they were lucky, large lumps of
LSI. Since the inception of the Viewdata service, however, the
Personal Computer has arrived. This, by its very nature, is the
ideal machine to convert an electronic message into a human
readable form and display it on a medium such as a domestic
television.

Already it is possible to buy a number of adaptors to connect
certain personal computers to the Viewdata network. This
approach however does not solve one or two important problems.
First, the Prestel messages are encoded with graphics symbols and

effects which only make sense if you have a terminal capable of
responding to them. The cost of subscribing to and reading
Prestel pages is still rather high. Finally, the lack of a completely
broad spectrum of specialist Prestel Information providers
means that if you are concerned with the Dow Jones Index, or the
Futures market you will be amply satisfied, but information on
the characteristics of a BF960 transistor is scarcer than supplies of
piston rings for 1948 Humber Hawks.

ELECTRONIC BULLETIN BOARDS
These are very popular in the States although a number now exist
in this country, particularly the Forum 80 service for Tandy
machine owners. A bulletin board is where a number of computer
users group together and agree a protocol for talking to a central
computer at a central location using Modems. (A Modem
converts the electronically encoded signal of the computer, into
audio tones for transmission down the public telephone network.
At the receiving end it converts the tones back into the electronic
signal. Modem is a contraction of MODulator/DEModulator
device.)

Most bulletin board systems can be accessed with a modem
working at 300 baud, and a terminal capable of displaying at least
64 x 16 lines.

Also of note is the system currently being operated by Display
Electronics in this country. The Display Electronics system,
known as Distel, offers the chance to interrogate the Display
Electronic's catalogue to find out what items are in stock,
technical details about various items, and even to place an order
over the telephone line using your credit card for payment.
Facilities are offered to allow searching for parts by type, generic
code (e.g. 7400) or by well known cross references.

ENTER REWTEL
Every month we have to limit ourselves to a mere 500,000
characters of published information. This is far more than the
monthly input, and we would dearly love to publish the rest, so
we are going to, via the UK's first all electronic magazine.

The service, which from now on will be known as REWTEL,
is already being implemented and by the time you read this should
be available to anyone on a limited experimental basis during the
proving stages (see later).

Initially, REWTEL will act as an adjunct to R&EW; the
philosophy and structure of REWTEL is expounded upon below.

REWTEL will make available to anyone with a terminal, or a

JULY 1982 19



SISINIMMIN
t I
1 t
t t
t I
t NEUINE In t
t 1

t MUM 1

t MEM $

t MOM i
S t
t ME MI DM= MI IIMINWIll IOW i
t t
1 1 t
t t
I t
t t
S $38888$1
NS ChattiffiniNCTION 3 NM Chat, I 3

NI NW DEM 3 Pm/ Onto' f 3
Mg hi* I ]
BIM Pitt IIIIIIN

personal computer with the appropriate software and hardware
plus a modem the following services:

MAGAZINE UPDATES:
Details of modifications, improvements and errors (?) in the
current and previous issues of R&EW. Also, the virtually
unlimited space in terms of pages which we can devote to
REWTEL (at least 15,000 pages initially, more as time and hard
disk space allow) will mean that we will be able to give greater in
depth coverage of both the technical and practical aspects of the
design, construction and operation of R&EW articles.

PRESS RELEASES:
Every month R&EW receives somewhere between 100-500 press
releases about new products or services. Obviously, we are only
able to publish the smallest proportion of these. However, with
REWTEL we will be able to keep all of these on line ready for you
to read at your leisure, and we will, of course, be able to
catagorise them into subject groups so that you may, for instance,
request to see all of the latest press releases on Single Board
Computers.

In addition press releases will be flagged with a bingo card
number so that you can request that further information on the
product to be sent to you.

BINGO CARD FEATURES:
With REWTEL we will be able to offer a vastly improved bingo
card system, offering electronic ticking of bingo cards via
REWTEL so that you may respond to articles in the magazine,
and REWTEL press release data, at the speed of light. As well as
providing electronic ticking of bingo cards we will be trying to
persuade advertisers to equip themselves with REWTEL
terminals so that they may electronically discover who has
requested information about their product;

USER GROUPS:
Some sections of REWTEL will be devoted to providing,
information to special interest user groups. At least one of these
has already been started and will be devoted to schools, colleges,
etc using Z8s as the basis of educational teaching and projects.

INFORMATION EXCHANGE:
You will be able to use REWTEL to exchange information with
other REWTEL users. We hope that this service will include
everything from notices of club meetings, rallies, to a bring and
buy sale of unwanted equipment, etc.
The REWTEL computer is already on line to our typesetter's
photo -typesetting machine, allowing direct conversion of word
processed documents into magazine ready photo -typesetting. To
complete this chain REWTEL will allow authors to directly input
their text into the computer where it can be edited by the
magazine staff and page proofs sent out by return of post.

COST ACCESS AND AVAILABILITY OF REWTEL:
REWTEL will appear to the user as a large book, sub -divided into
chapters and pages, each chapter will be subject -specific. Thus,
typical chapters may be 'Software for TRS-80', 'Press Releases on
Radio Equipment", etc.

The access to each page is direct and under subscriber control.
You can, therefore, go directly to the chapter on, say, Filter
Products, without having to wade through pages of irrelevance to
you at that particular moment. The cost of REWTEL will depend
exactly on which of its facilities you wish to use. Thus, the
magazine update and bingo ticking aspects of REWTEL will be
free to any one with the right equipment who is prepared to
contact REWTEL and sign on. Other services will involve the
payment of subscription fees which will enable you to gain access
(having paid the fee) to the service.

This may be simply an annual payment for services such as the
datasheet facility or a small subscription coupled with a usage
charge for other services such as the software exchange service.

For anyone who is worried by the possibility of illegal use of
their REWTEL account an elaborate system of password
protection is in use, and your REWTEL account should be no
more accessible to an unauthorised user than your bank account.

EQUIPMENT REQUIRED
In order to access REWTEL you will need a personal computer or
a standard VDU, plus either a 300 baud modem, or a Prestel like
1200/75 baud modem. The second option transmits data at
approximately 4 times the speed of the 300 baud modem.

We will be publishing designs for acoustically coupled versions
of both modems. This neatly avoids having to pay vast sums of
money to British Telecom to have a direct coupled modem
connected to your telephone line.

When you first sign on to REWTEL the REWTEL computer
will ask you to define your equipment in terms of make etc. If we
already know how to talk to it then REWTEL will install a special
driver to talk to you, thus taking care of problems such as your
screen size and cursor control characters. If not, then REWTEL
will ask you enough facts to enable it to control your terminal
remotely. Having signed on and determined your terminal
configuration, the whole world of REWTEL will be at your
disposal.
AVAILABILITY
By the time you read this the experimental version of REWTEL
will be on the air. We would appreciate people giving it a 'go', so
that we can obtain as much information and feedback about
operating problems as possible. In order to access REWTEL
during the initial phase, you will need a 300 baud modem and
RS232 terminal, or a computer playing at being a terminal,
capable of displaying at least 16 lines of 64 characters. Your
terminal or psuedo-terminal must also support cursor up, down,
right and left commands. Finally you need to know the telephone
number which will be Brentwood (0277) 230936. During this first
phase (approximately 4 weeks) the service will ONLY be available
from 7 o'clock at night until 8:30 AM the following day. Don't be
troubled if you can't make contact as teething troubles are bound
to mean some 'down time'.

The issue after next (our birthday issue, incidentally )will
contain full information of the complete REWTEL service
including, we hope, final details of the costs etc., for the non -free
services.

HOW YOU CAN HELP
We are looking for a band of brave volunteers, preferably within
travelling distance of Brentwood, to help with the implementation
of REWTEL. These people must own Personal Computers and
have a good knowledge of the hardware and software aspect of
their machine. We require this help to assist in writing and
implementing the pseudo terminal driver software for various
different personal computers. In return for their co-operation,
the volunteers will receive a free REWTEL subscription plus a
royalty every time the driver software for their particular machine
is sold to a REWTEL user. Interested parties should write to me,
Jon Burchell, c/o REWTEL, 200 North Service Road,
Brentwood, Essex. R & Ew
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A Doppler DF System
We look at the practical implementation

of a Doppler DF system.
Design by David Cunningham.

THE RADIO DIRECTION -FINDING (RDF) system outlined
last month can be broken down into a number of discrete circuit
blocks. The circuit descriptions for each section of the circuit
should be read in conjunction with the block diagram published
last month.

ELECTRONICS CONSTRUCTION
If you wish to build the electronics from scratch, your best bet is
to use wire -wrap sockets for all of the DIP integrated circuits and
the discrete components (resistors, diodes, and small capacitors).
Individual wire -wrap pins may be used for the larger components
such as the electrolytic capacitors. All circuitry except the rf
summer may be constructed on open perforated board with 0.1"
spacing to accept the wire -wrap sockets. Be sure to bypass the + 5
V DC using 47n or 100n disc ceramic capacitors near each of the
TTL ICs and the CD451 Is. Mount the 7805K regulator on a good
heat sink. Be sure to use 5% resistors and either mylar or dipped
mica capacitors for all of the audio filtering and digital one-shot
circuits.

The rf summer circuit must be mounted in a shielded
enclosure using construction practices consistent with the
frequencies involved. Phono jacks work well for the antenna and
receiver connectors. Keep all leads short the parts
symmetricaly.

A professionally designed unit utilzing double -sided printed
wiring boards with plated -through holes and an attractive
enclosure is available, contact the R&EW project pack office for
further details.

ANTENNA CONSTRUCTION
We do not have enough space within the pages of R&EW to
describe the Antenna construction in any detail but full details are
available from the R&EW offices.

INSTALLATION AND ADJUSTMENT
The RDF circuitry requires a 11.5 to 13.5V DC negative ground at
1 Ampere maximum. Ordinary I2V DC automobile battery power
may be used, or, for fixed operation, an inexpensive 12.6V DC
power supply may be used.

System interconnection without the serial interface is

particularly straight forward as indicated in Fig 8 of last month.
While the external speaker connection can be used, you will
probably find a more convenient connection to be the high and
low ends of the receiver's volume control. This will enable the
listening level of the receiver to be adjusted without affecting the
audio input level to the direction finder.

The serial interface can be used in several ways Bearing data
and receiver audio may be recorded simultaneously, virtually any
audio tape recorder is adequate for this application because of the
low baud rate and wide FSK shift used of serial data transmission.
A stereo system is recommended so that the normal receiver audio
(voice) information may be recorded with the bearing data.

Two systems may be connected as shown for remote data
display. A switch could be installed at the central site to enable a
single monitor point to display the bearing data received at two or
more remote sites for triangulation. The possiblilites for more

* This article first appeared in '73 magazine!
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complex systems interconnects using digital processing for
automatic triangulation and logging are exciting.

Calibration adjustments are very simple and should not be
required after initial setup unless the antenna orientation is

changed or a different receiver is used.
Allow the receiver and direction finder to warm up before

making final calibration adjustments, however.
After setting the receiver's volume control, the direction -

finder gain adjustment is made. Increase the gain until the
overload LED flashes on voice peaks. (if this adjustment is very
low, the display will remain blanked.) Setting is not critical, but
the overload LED should blink with a duty cycle between about
10 and 50 percent during normal speech.

The direction -finder bearing control should then be adjusted
so that the correct bearing is displayed for a known transmitted
signal. Do not use a nearby transceiver for this calibration as local
reflections are sure to result in an error. A repeater station which
is within the line of sight of the antenna makes the best calibration
source. Changing channels will have very little effect on system
calibration, so any convenient station within the band may be
used. The display should be calibrated to display bearing relative
to magnetic North in a fixed station set-up and should correspond
to straight ahead in a mobile application. The calibration range of
the bearing control is approximately 90 degrees. If the system
needs further correction, either rotate the antenna physically or
switch the antenna inputs to the electronics. Be sure not to reverse
the order of antenna rotation, however. The acceptable combi-
nations for inputs A, B, C, and D are: Ant. A, Ant. B, Ant. C,
Ant D; or Ant. D, Ant. A, Ant. B, Ant. C; or Ant. C, Ant. D,
Ant. A, Ant. B; or Ant. B, Ant. C, Ant. D, Ant. A. See Fig 2 for
definition of antenna inputs to rf summer.

If the serial interface option is to be used, the receive
frequency adjustment can be can be made by recording a few
minutes of data, then playing it back in the Remote Display Mode
while making this adjustment. Note the control settings where
invalid data occur, then set the control midway between these
settings. If valid data is received up to one of the ends of the
control adjustment, use the end point as the invalid data point.
The setting of this control is not very critical.

Accuracy tests have been performed using fixed -signal sources
and a fixed -receiving site to eliminate changing reflection paths.
The antenna was rotated on a calibrated turnstile and errors
measured between the true bearing and the displayed bearing.
These were generally well within 5 degrees except when the
transmitted audio was unusually loud or deepvoiced. Even in
those cases, better bearing data could be obtained by mentally
averaging the displayed data.
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Figure 1: Circuit diagram of the RF summer circuit

COMMUTATION 11161C . I (1)(0.EIS1

1000

Figure 4: FET control voltage required to produce the amplitude
variation shown in last month's Fig 5.

CIRCUIT DESCRIPTION

RF SUMMER
The circuit to be used for antenna
summing should provide a low
insertion loss, provide a stable and
electronically -controlled gain
characteristic, have negligible
phase -shift variation with
changing control voltage, be
compatible with a 50 -Ohm
unbalanced input, and lend itself
to operating into a 50 -Ohm
unbalanced output.

PIN diodes and voltage -
controlled FET resistor devices
were tried and eventually rejected
for one or more incompatibilities
with the above requirements. The
dual -gate MOSFET operating in a

common -source configuration was
found to provide an excellent
choice. Fig 1 shows the final
circuit.

The rf equivalent circuit is given
in Fig 2. Each MOSFET acts as a
current source into a common
output impedance. The single,
tapped inductor is used to cancel
the combined output susceptance
of the four MOSFETs. Device
input impedance is extremely high
and the circuit is broadband by
virtue of the relatively low value
resistors for line impedance
termination at all inputs and the
output. Some gain is lost, but it is
quite acceptable (less than 6 dB)
and could easily be made up with a
preamplifier stage at the output if
desired. The output voltage is the
weighted sum of the four antenna

E our

E our (EitilISAr Efig158 ECHSCEDCUSDIRouT

Figure 2: Equivalent circuit of the RF summer.

CONTROL GATE VOLTAGE

Figure 3: RF gain variation with control gate voltage
for four typical FETs. The curve is a seventh -order
polynomial fit to the measured data.

voltages with the weighting
determined by the transconduct-
ance of the FETs. Since the
transconductance can be varied by
the second gate control voltage,
this provides the means for
electronically combining the rf
voltages.

Fig 3 plots the measured circuit
gain (Eout/Em) of four randomly
selected devices together with a 7th
order polynomial fit to the data.
By combining the MOSFET rf gain
characteristic of Fig 3 with the
desired antenna gain variation (see
last month), the control voltage
wave -form for antenna A can be
found. This is plotted in Fig 4. The
control waveforms for channels
B,C, and D are identical in shape,
but delayed by 90, 180, and 270
degrees respectively.

AUDIO SIGNAL PROCESSOR
Fig 6 shows the circuitry used to
extract the 300 Hz Doppler
modulation frequency from the
receiver's audio output and
generate a logic signal
synchronized to the phase of this
signal for the display generator.
Threshold detectors are also
provided .to give an overload
indication to assist in setting up the
audio gain of the circuit and to
blank the display when no signal is
present.

Preamplifier A is AC coupled to
the receiver and contains a gain
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Figure 5: Circuit schematic of the control voltage waveform generator. Notes: Logic power is Vcc = Vdd = +5. Vet, = -6 Vs. = GND =V
Op amp power is +5 and -6V dc.

CONTROL VOLTAGE
WAVEFORM GENERATOR
Two PROMs are used to store the
waveform plotted in Fig 4. The
PROM address is multiplexed in
multiples of 90 degrees commu-
tation angle, and the PROM
output, after conversion to an
analog voltage, is demultiplexed at
the same time so that the entire
PROM memory is utilized to
generate each of the four control
voltages. Fig 5 shows the schematic
of the control voltage waveform
generator.

The CD4040 is a 12 -stage ripple -
carry binary counter that produces
an 8 -bit incrementing address to
the PROMs. When driven at a
frequency of 1,228,800 Hz, the
PROM address will cycle at a rate
of 300 Hz, which is the commu-
tation frequency of the system. To
multiplex the PROM, the two most
significant bits are modified by
adding a 0, 1, 2, and 3 sequentially
to each of the PROM addresses
using a CD4008 full adder. The
resulting address is held
temporarily in the 8 -bit 74LS273
latch which synchronizes the

otherwise skewed output of the
ripple counter.

Together, the two 74S287
PROMs provide an 8 -bit address
by 8 -bit output memory for the
control waveform. Each address
corresponds to 360/256 or 1.40625
degrees of commutation, while the
output is scaled to cover the range
-2.5 to + 3.5 volts DC which pro-
vides a resolution of 6.0/256 =
0.0234 volts/step. The MC1408
digital -to -analog converter is used
with a CA3240 BIMOS operational
amplifier to minimize offset and
noise.

The CD4051 is an 8 -channel
analog demultiplexer which directs
the converter output into one of
the four dual -gate MOSFETs. A
small RC filter formed by the 10k
resistors and 470p capacitors in the
rf summer is sufficient to hold the
demultiplexed control voltage
between updates. NAND gates A
and B are used to inhibit the
demultiplexer except during that
portion of the cycle when the D/A
output is stable. They also provide
the synchronizing pulse to the
74LS273 octal latch.

Figure 6: Audio signal processor circuit schematic. Notes: All op amps are 1/2 LM1458
except H, which is 1/2 CA3240. All diodes are 1N4148. Logic power is Vdd = +5, Vs. = -6,
V.. = V Op amp power is +5 and -6V dc.
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adjustment variable over the range
0.2 to 10. Frequencies below
142 Hz are attenuated by the input
filter and frequencies above
664 Hz are reduced by the feed-
back compensation. Amplifier B
provides an additional gain of 10
and further filtering above 724 Hz.

Amplifiers C and G are identical
second -order lowpass filters tuned
to a frequency of 469 Hz with
critical damping. These filters and
the commutative filter described
later were designed using the
methods give in Reference 1.

The 8 -section commutative
filter, composed of multiplexer D
and follower amplifier E, provides
a 300 Hz bandpass synchronized
to the antenna waveform frequency
with a Q of 7540 RC where R is the
series input resistor and C is the
value of each of the switched
capacitors. In Fig 6, R= 1M2 and
C = 47n, providing a Q of 425.
Since the Q of this circuit
determines the speed of response
of the system as well as the select-
ivity, a trade-off can be made in
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Doppler DF System
the selection of resistor R. The
value shown provides a good
compromise, but individual users
may prefer a somewhat faster or
slower responding display. The
one-shot formed with NAND gate
L is used to inhibit switching of the
multiplexer during transition of its
logic -select inputs.

Amplifier F provides an addi-
tional gain of 10 and helps to

attenuate harmonics produced in
the commutative filter above
796 Hz. AC coupling is used to
attenuate frequencies below
169 Hz because the commutative
filter does pass DC.

Amplifier H is used as a com-
parator to produce a square wave
sync signal for the display
generator. A CA3240 operational
amplifier is used here instead of

the LM1458s used elsewhere for its
very high slew rate. AC coupling is
employed to remove any DC off-
sets from the previous two stages,
and a small RC filter at the output
prevents extremely short sync
pulses from being generated with
zero input.

Amplifier 1 generates an over-
load signal which is helpful in
setting the audio gain of the

system. Blanking of the display in
the absence of audio input (when
the receiver is squelched) is

accomplished by the halfwave
rectification of amplifier J and the
comparator operation of amplifier
K. A blanking delay of approx-
imately 100 mS is provided by the
electrolytic capacitor.

 

Figure 7: Simple LED display
circuit schematic. Notes: Logic
power is Vcc = Vdd = +5, VSS =
GND = V NOR gates are 1/4
CD4001. Inverters are 116

74C903.

DISPLAY
The circuitry required for a basic
LED display is shown in Fig 7.

Two one-shot circuits are used to
convert square wave sync signal S
to a short positive clock pulse
which is used to latch the binary
clock count into the 74LS75 quad
latch. The first one-shot has an
adjustable delay time to permit
calibration of the display over a 90
degree bearing angle. (Rotation of
the four antenna inputs is used for
greater correction.) The second
one-shot generates the 10uS
latching pulse.

A 74154 decoder drives the
I6 -LED circular display directly.
Two additional LEDs are used to
indicate audio overload in the
signal processing circuit and the
power -on status.

When both LED and three -digit
decimal bearing readouts are
required, the circuit ofFig 8 is used
in place of Fig 7. This circuit is
designed for compatibility with the
optional serial interface to be
described later and uses a 4 -bit
data bus to transfer data between
temporary holding registers and
the display latches. If the serial
interface is omitted, the two
signals SEND and MS must be tied
to logic ground.

BCD counter latches H,I and
are driven by a 108,026 Hz clock
signal and their contents are
latched into tri-state latches 0, P,
and Q by the delayed sync pulse.
The binary clock count is simult-
aneously strobed into latch R by
the same sync pulse. Since the
maximum count is (decimal) 359,
the maximum BCD count required
for the hundreds digit is 3 (binary
0011). Since the two most signifi-
cant bits of this digit are always
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zero, these bits are used to transfer
the overload (MSB) and the
display enable (MSB-1) infor-
mation. A one-shot is used to
stabilize the overload flag for
sampling.

Selection of the system clock
frequency and dividers was made
so as to produce compatible binary
and BCD counter frequencies.
Over a complete commutation
interval of 1/300 second, the 4 -bit
binary input to register R will
increment through 2400/300 x 2=
16 counts. Each of these counts
then corresponds to 1/16th of a
revolution on the LED circular
display. Over the same time
interval, the clock input to the
BCD counters generates 108026
.3736/300 = 360. 0879 counts, or
approximately one count per
degree. Although the error is very

small (less than 0.1 degree) it will
accumulate rapidly unless the BCD
counter is periodically synchron-
ized with the binary counter. The
circuit consisting of flip-flop A
and the surrounding gates is used
to reset the three BCD counters
every complete cycle (as defined by
the binary counter) so that the
BCD and binary counts remain
synchronized.

At a rate of 2.34375 times per
second (each 426.66 ms) data is
transferred from tri-state registers
O -R to latching registers S -V.
Timing for the data transfer is
obtained from the I2 -bit conter, F,
and the sequence is as follows for
the case where a serial interface is
not used. At the beginning of each
transfer cycle (output of F all
zeros), the input to registers 0-R is
disabled using the DID2 control

Figure 8: Schematic of the circuit used to provide circular LED display and a three -digit
decimal display. A data bus technique is employed which is compatile with the optional
serial interface. Notes: Connect 4 -bit data bus. Digital logic power is Ved = Vcc = +5, Vss =
GND All NOR gates are 114 CD4001. All inverters are 1/6 CD4069 except 'owhich are
1/6 74C . Schematic is drawn for operation with serial interface. For no serial interface,
add jumpers SEND to MS to Page 26
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DATCINIG
YET MORE INNOVATION

MODEL DF
DISPLAY UNIT

DOPPLER DIRECTION FINDER
Model DF is a direction finding attachment for use with existing
narrow band FM receivers and transceivers
Two units, the display unit and the special antenna combiner
convert your NBFM transceiver plus four omnidirectional
antennas into a radio direction finder. A built-in r .f activated
antenna relay diverts the transceiver's output to the normal
antenna during transmit or when the DF attachment is switched
off.
Features
 Works with any existing narrow -band FM receiver or

transceiver. No modifications are needed. The only
connections required are to the external speaker and
antenna lacks.
Gives a clear directional readout on a circular array of
sixteen bright green LEDs
Display holds last reading when signal drops out

 Very easy to use and install
 Only a single coaxial cable needed between display unit

and antenna combiner.
Professional quality at remarkably low COST Display unit
uses two PTH circuit boards. Gasket sealed combiner unit
houses two conventional double -sided PCBs.

Applications
Model DF costs between ten and a hundred times less than
conventional RDF systems, and therefore opens up new
application areas for both professional and hobby users.
Possible applications include:- 'VHF amateur radio, Citizen's
Band radio, aircraft spotting, tracking gliders and light

aircraft, locating lost
model aircraft, private
mobile radio systems,
coastal and marine radio,
tracking and locating
anti -social radio
operators, locating
'tagged' animals in the
wild, helping to identify
or trace unknown trans-
missions, law
enforcement.

MODEL DFA2 COMBINER UNIT

A complete system needs the display unit and the 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 f o u
magnetically mounted quarter wave whips are ideal for mob,*
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 DF SYSTEM Model DF display unit with Model DFA1
Combiner [125.00  VAT 1E1431101
 OF SYSTEM, as above but with mobile version of combiner
Model DFA2 las OF Al but fitted with magmount and 4 metre
coaxial downiead terminated wiry PL259 plug

0131.00  VAT 1E15070)
COMPLETE MOBILE DF SYSTEM (Model DF display unit
Model DFA2 combiner and four Model MA1 quarter waveiength
magmount antennas cut for 145 MHz £173 60  VAT 1(199 501
 Antennas not included

MODEL RFA

/ SP
.""""

WIDE BAND
PREAMPLIFIER - MODEL RFA
Eliminates separate tuned preamplifiers for each band.
Model RFA improves the sensitivity of any receiver or transceiver
working in the range from 5 to 200 MHz. It connects in series wit
the antenna and built-in r f activated relay switches the pre-
amplifier out of circuit during transmit or when the power is off.

Features:
 Extra wide bandwidth saves the cost of separate narrow

band ()reams
 Handles strong signals without overload thanks to special

low -noise negative feedback technique. Intercept point
better than  20dbm

 Low noise figure
 Carefully chosen gain level minimises receiver overload and

cross modulation
 R.F.activated bypass relay allows easy use with

transceivers
 Rugged clfecast aluminium case with S0239 connectors

and PTH printed circuit board.
Applications
Application areas include- weak signal reception of all amateur
and satellite bands from 5 MHz up to 200 MHz, long distance
reception of VHF FM Broadcasts and VHF TV Signals, CB
transceivers, private mobile VHF radio transceivers, reception of
marine and aeronautical bands, VHF scanner receivers,
Compensating for signal loss in long antenna feeders.
The wide bandwidth of Model RFA makes it ideal for use with
broadband antennas and scanner receivers.
 eoadband Preamplifier, Model RFA: 025.50 - VAT If29.32)

MODE, S
'- )DECAL'.

"CODECALL"
SELECTIVE
CALLING DEVICE
TAKES THE

FATIGUE OUT OF
LONG TERM
MONITORING

Codecall is ideal wherever there is a need to monitor a well
used radio channel for one particular call over long periods

Codecall' - gives the same convenience as a telephone bell in
that the receiver remains totally silent while monitoring It
therefore causes no disruption to other activities
In fact the user can totally disregard the radio until a loud bleep
from Codecall warns that the desired signal has been received
The loud intermittent bleep then continues. unless cancelled
for over ten minutes after the call is received
Codecall ensures that the communications channel remains at

full efficiency at all times Without Codecall the desired call
often blerlds into the general chatter and is missed by the listener
especially when the volume has been reduced to cut down the
radio's nuisance level
Features
 Each -Codecall- unit acts as a call generator and a call

receiver
 No electrical connection is needed at the transmitter

simply hold "Codecall- next to the microphone
At the receiver simply plug Codecall' into the external
speakerthousand

different codes virtually eliminate the
chaer

four
nce r'kof

lack

false alarms

Internal 9 volt battery has long life since no current is used
while monitoring a squelched channel

 Works over any voice link, whether FM. AM. or SSB
 Codes selected by either three 16 way switches Model Si

or by altering twelve internal wire links IModel LI
 Compact Only 4 x 2 4 x 1 05 inches
Two Versions
Model S las illustratedl has three 16 -way rotary switches on the
front panel giving a total of 4096 combinations immediately
available Model L has no switches. instead the code is set by
altering twelve wire links inside the case
Both models can be used in the same system The switched
version Model Si is ideal where frequent code changes are
required, whereas the linked version (Model LI is suitable where
codes are not likely to be altered often, or for unskilled users who
might accidentally set the wrong code
Note: when used by UK Radio Amateurs all transmissions must
be identified as required by the licence conditions
"Codecall" Model L (Link programmed):

C24.00  VAT 1[27.601
"Codecall" Model S (Switch programmed):

£25.50  VAT 1E29.32)

PRICESAll prices include delivery in U.K. basic prices in E are shown with VAT inclusive prices in brackets

FL1 59.00(67.85) AD370 45.00(51.75) RFA 25.50(29.32)
FL2 78.00)89.70) AD270 + MPU 37.00(42.55) Codecall
PC1 105.00(120.75) AD370 + MPU 49.00 (56.35) (Linked) 24.00(27.601
ASP 69.00(79.35) MPU 6.00(6.90) Codecall
VLF 22.00(25.30) DC144;28 31.00)35.65) (Switched) , 25.50 (29.32)

D70 43.00(49.45) DC144;28 Basic DF System* 125.00 (143 80)

D75 49.00(56.351 Module 25.00 (28.75) DF System 131 00 (150.70)

RFC/M 23.00(26.45) Keyboard Morse Complete Mobile OF

AD270 33.00 (37.95) Sender 112.20 (129.00) System
x far

173.50 (199 50)

Data sheets on any products available free on request - write to Dept R.C.

ALL DATONG PROOUCTs ARE DATONG ELECTRONICS LIMITED
DESIGIEDAND BUILT IN THE U.K. S -nce Mills, Mill Lane, Bramle . Leeds LS13 3HE, En land Tel (0532) 552461

236 for further details
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Doppler DF System

inputs. These inputs remain dis-
abled during the first quarter of
the transfer cycle (106.66 ms).
During this same quarter cycle, the
1 -of -4 decoder, Y, places the tri-
state output of registers O -R
sequentially onto the bus using
their DOD2 control inputs. The
order of selection is Q (overload/
blanking/hundreds), P (tens), 0
(units), and R (binary). Each

register is connected to the bus for
26.66 ms. While a tri-state register
is connected to the bus, a corres-
ponding display register (S -V) is
strobed by a short pulse generated
by one-shot K -L and steered to the
correct display register via a

second 1 -of -4 selector (Z). The
data transferred to the display
registers is held until the next
update (426.66 ms later).

Consequently, the display ap-
pears stable, but is still reasonably
responsive to changes in the
bearing data. Also, the data
displayed is consistent (i.e. the
binary and BCD data displayed are
sampled simultaneously even
though they are transferred
sequentially).

Registers S and T are CD4511
BCD -to -7 -segment latching drivers

which drive the units and tens
displays directly. Latch U is a
holding register which provides the
2 bits of hundreds data to the third
CD4511 driver (W). The blanking
information and overload data are
also available from outputs C and
D of latch U. Quad latch V pro-
vides the binary LED data to the
1 -of -16 selector X.
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IA zo '
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Rgure 9: Optional serial interface circuit schematic. Notes: NOR gates are 114 CD4001.
Inverters are 116 74C903. Digital logic power is Vcc = Vdd = +5. V.. = GND = L . Amplifier
H power is +13 switched Isw); ground is P .

SERIAL INTERFACE
An optional serial interface is
shown in Fig 9 which permits
remote transmission or reception
of the displayed data using
standard 300 baud audio fre-
quency shift tones. This data rate
and the FSK tones used are
compatible with data recording
and playback using an inexpensive
tape recorder so that this interface
may also be used whenever unat-
tended operation is desired.

DIRECTION
FINDER

SERIAL DATA OUTPUT

The universal asynchronous
receiver transmitter (UART), A, is
shown programmed for five data
bits no parity, and 11/2 stop bits
per character. The first four data
bits of each character are simply
the four data bus bits transferred
to the display registers S -V in Fig
8. The fifth bit is used to signal the
first character of the four -character
message; a zero represents the first
character (overload/blanking/
hundreds).

..SERIAL DATA INPUT

REMOTE AUDIO OUT

CM  INPUT.

CM A OUTPUT

...REMOTE AUDIO IN

SPEAKER

CM 11 INPUT

Cot S OUTPUT

STEREO
TAPE
RECORDER

When locally received data is to
be displayed, the UART operates
in its transmit mode. The data
transfer across the data bus
operates exactly as explained
before, and the data bus is strobed
into the UART transmit buffer
whenever any of the display
registers is clocked. Thus, a four -
character word of data is sent
every 426.66 mS. At 300 baud, it
requires (5 + 11/2)/300 seconds or
21.66 mS to send each character.

Figure 10: Serial
interface connection
for tape recording and
playback.

Since data is taken from the bus
each 26.66 mS this creates a gap of
5 mS between consecutive char-
acters.

When display of remote data is
selected, the timing changes
somewhat. All of the tri-state
registers are removed from the
data bus using their DOD I control
inputs, and the UART tri-state
received data output is connected
to the bus (RDE= 0). When a first
character has been received (bit 5=
0 and UART data available), a
pulse is generated at MS which
resets I2 -bit counter F in Fig 8.
Data transfer into the display
registers then proceeds as usual
except that the UART supplies the
data. The first data character is
clocked into display register U at
13.333.. mS following data recep-
tion. Therefore, a large skew can
be tolerated between local and
remote clocks without affecting
system operation.

In the local data display mode,
digital data at 300 baud from the
UART serial output is used to
select which of two clock
freqencies, 9600 or 19200, is
applied to the 4 -bit Johnson
counter, E. The counter outputs
are applied through summing
resistors to inverter F configured
to work as an operational amp-
lifier. The weighting of the three
summing resistors is chosen such
that the filtered out -put of F
approximates a sine wave of
frequency 1200 Hz when the
UART output is "0" or 2400 Hz
when the UART output is a "1".
Sine -wave distortion is below 5%
with this arrangement, and the
FSK freqencies are as accurate as
the system clock (which is crystal
controlled).

When the system is in the remote
data display mode, FSK input is
demodulated in the XR2211
decoder, G. The component values
shown are optimized for 300 -baud,
1200/2400 Hz operation using the
procedure given in EXAR/s
specification sheet for the XR2211.

The audio circuitry shown at the
top of Fig 9 is included as a

convenience when using the system
with a two -channel tape recorder.
FSK data can be placed on one
channel, and the received audio
out of preamplifier A in Fig 6 can
be coupled through the RC circuit
shown to the second channel for
simultaneous recording. On
playback, this audio is amplified
by the LM380 (amplifier H) to
drive a loudspeaker so that bearing
data can be easily correlated with
the received signal.
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Figure 11: Schematic of the power supply and clock circuitry. Notes:
Power to LM1458 is +5 and -6V dc. Logic power is Vcc = +5, GND =

Power Supply and Clock
The entire system is designed to
operate from a single unregulated
supply voltage between IIV5 and
14V5 DC negative ground for
mobile operation. Total input
current is approximately IA with
the display enabled. Fig /1 shows
the power supply and clock
circuits.

Gates A and B are connected for
linear operation and form a
crystal -controlled oscillator. The
74LSI97 is used to divide the
9.8304 MHz clock frequency by 8
to generate 1.2288 MHz for the
antenna control waveform
generator and binary display. Two
74LSI93 counters are connected to
divide the clock frequency by 91 to

generate 108026 Hz for the BCD
display. Gates F and G and the
74LS74 flip-flop are used to load a
count of 256 -91 = 165 into the
two 4 -bit counters. If the BCD
display is not used, ICs D, E, and
H may be omitted.

A 7805K regulator provides + 5
V DC for the digital logic,
operational amplifiers, and the
displays. The 7808 regulator
provides + 8V DC for the
MOSFETs used in the rf summer.

Negative voltage is generated by
a switching inverter/voltage
doubler circuit that produces
approximately -8 V DC at the
input to a 7906 regulator. The
-6 V DC is used as the negative
analog supply voltage.

Operational amplifier K
generates the 2 VO DC reference
used for D/ A conversion and
threshold comparison.

REFERENCE
1. Get notch Qs in the hundreds.
Electronic Design August 2 1974
pp 96-101  R & EW

We have arranged to supply complete kits of the Doppler DF
system described here. Contact the R&EW project pack office for
further details.

L

Your Reactions
Circle No. Circle No.

Immediately Interesting 31 Not Interested in this Topic 33
Possible Application 32 Bad Feature/Space Waster 34

R&EWPROJECTPACKSR&EW
AUTOBRIDGE
Complete Kit: all PCBs,
board mounted components,
meters, case (undrilled),
transformer etc.
Stock No. Price
40-40400 £60.80

(+£1.50 p&p)

RADIO CONTROL RECEIVER
PCB, all components, servo
socket and case,
Stock No. Price
40-95073 £16.61

SSB GENERATOR
PCB, all components,
eight -pole crystal filter.
Stock No. Price
40-10700 £34.10

Z8 START UP BOARDS
Both boards available ready -
built for £6.50 each.

DC CONTROLLED PREAMP
PCB, and all board mounted
components.
Stock No. Price
40-10350 £35.29

Post & Packing 50p per order
unless stated otherwise.
All prices include VAT.
Please allow upto 21 days for
delivery.

;
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, 4

Send your orders to:-
"World of Radio & Electronics"
200, North Service Road,
Brentwood,
Essex CM14 4SG
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10.7 MHz
SSB GENERATOR
The first of a series
of modules that when linked
to the R1000 or
FRG7700 will offer
full facility
SSB/CW/FM HF broadband
transceive operation.
Design by Simon Ruffle G4EAG.

THERE ARE SEVERAL advantages to
building a transceiver around an existing
receiver. Firstly, the central and critical
part of the transceiver - the stable
broadband VFO, band switching, and
digital frequency read-out are already
built and tested. Secondly, the receiver
can be used to test and align the new
transmitter by tuning to the various
fundamental and product frequencies.

The R1000 and FRG7700 receivers
both use the same high first IF,
48.055 MHz with local VFO tuning
48.055 to 78.055 giving 0 to 30 MHz
receive coverage. The principle behind the
transceiver is straightforward: Produce a
transmit signal at 48.055, mix this with the
receiver's VFO, pass through a low-pass
filter with cut-off at 30 MHz and then on
to a broadband power amplifier. A block
diagram is shown in Fig 1.

The required transmit mode -
SSB/CW/FM - is generated at
10.7 MHz, and mixed with the 37.355
local crystal oscillator and filtered to give
the 48.055 signal. This is mixed with the

GIS GENERATOR

Ca SOURCE

RA GENERATOR

buffered receiver VFO to give 0 to
30 MHz. The low pass filter removes the
96.11 to 126.11 MHz mixer products. The
signal is then passed onto the broadband
power amplifier.

The R1000/FRG7700 matching trans-
mitter is built as a set of modules, each of
which is a block of HF transceiver circui-

additional applications outside this
project. The modules, therefore, are
described in separate articles.

OW. 37.366

CONSTRUCTION

The 10.7 MHz SSB Generator module is
very compact, is constructed on a double -
sided printed circuit board, is
straightforward to make and is easy to set
up. The two crystal oscillators should be
built first (don't forget R4) inserting the
crystals last. Apply 12V to the two

PAI

FSUFFER RECEIVER VFO
a.066 71 OM

LIP

Figure 1: Block Diagram showing the interconnection
of various modules to provide full facility SSB/CW/FM
HF Broadband tranceive operation with either an
R1000 or FRG7700.

SROACSANO
POWER AMPLIFIER

sideband-select pins in turn, listening for
the carriers on a receiver tuned near to
10.7 MHz. They should be easy to pick
up; do not bother to set them on
frequency yet, but ensure that by
adjusting VC1 and VC2 that the
respective carrier frequencies vary
slightly.

Next insert Dl, D2 and the voltage
regulator circuit. Again apply 12V and
ensure that + 6V is present on the 6V line
whichever sideband is selected.

At this point, if it all is working so far,
solder the earth leads on the top of the
board where they pass through. Be careful
doing this; don't solder any non -earthed
leads by mistake. Earth the crystal cans
with short lengths of wire.

Next, construct the circuits around
ICI and IC2. Carefully check polarities of
electrolytics including C33.

Now couple the receiver to pin 5 of
IC2 via a In0 capacitor, and switch on. By
speaking into the microphone you should
be able to tune into, and monitor the
signal. Remember you will be listening to
a double-sideband signal, and the only
difference between the two carrier crystals
will be a shift in frequency. Earth both
microphone inputs and listen for the
carrier. Rotate VR1 to the position where
this is weakest. It should be well below the
peak speech levels on the receiver 'S'
meter. Note, that if you earth pin 7 of IC2
(a hole is provided for this on the board)
that IC2 lets the full carrier through, but
remember that the filter will reduce this
significantly. It may, however be useful as
a low power tune-up signal.

If all is working, you can solder the
top earth -plane connections.

Now build the rest of the module.
Couple the receiver via coaxial cable to
the output, and switch both receiver and
SSB board to USB. With one hand on the
tuning control, one hand adjusting VC2,
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speak into the microphone. As you sweep
backwards and forwards, following with
the receiver, the audio quality will vary
from muffled to thin -sounding. Choose
the crispest, most natural tone, then
switch to LSB. Don't adjust the receiver
tuning, but use VCI to tune in your voice.
Now switch both receiver and board
backwards and forwards from LSB to
USB. You should adjust for identical
audio quality on both. It may take a little
time adjusting VC1 and VC2 but it is
worth it.

When satisfied, check the board over,
and solder up any other earth connections
on the top of the board.

10 41..1.

Figure 3: Circuit Diagram.

BALANCED
ICI MODULATOR

MIC AMP

10 76111/
CRYSTAL

OSC

IC3

Figure 2: Block Diagram of the 10.7MHz SSB generator.

FILTER 03

SOB

BUFFER

'17

II NOTE.
01, 02, 8. 03 ARE 8F256
IC1 IS 51.6270
IC2 IS SL 1640/SL 1641
IC3 IS 511610
REG. IS 78 LO6
13111 02 ARE 1N4148

CIRCUIT DESCRIPTION
The SSB generator is based on well -proved
SL600/SL1600 series integrated circuits from
Plessey and uses the filter method of single
sideband generations. See Fig 2.

The audio input to ICI the SL6270, may
be balanced which will overcome the problem
of RF feedback to the input. If a single -ended
microphone is used then one of the inputs
should be earthed via R19 and the other
connected to the microphone live lead, RF
decoupled by a 1nF capacitor and 1mH choke
where it enters the equipment case. ICI is a
gain -controlled preamplifier, offering 40 dB
of compression (60 dB if R9 is omitted). C18
controls the LF response, and R8 and C16 the
attack/decay characteristics of the AGC.

Either an SL1640 or SL1641 can be used

for IC2, but RI 1 is only included with the
latter. VR I is a fine tuning control for the
carrier balance of the modulator.

The SL 1610 has a gain -control pin,
which, when open -circuit gives full gain, but
will offer up to 50 dB attenuation with 6 volts
on pin 7. This facility may be useful to
balance the output of the SSB generator with
other mode sources, but overall system gain
control should be provided later, not on the
SSB board.

A carrier wave is produced by one of the
two carrier oscillators - depending on which
is DC -selected - and is fed to IC2, a double
balanced modulator. Here it is mixed with an
audio frequency signal from the micropone
which has been amplified by ICI, a gain -
controlled preamplifier.

In the mixing process, the original carrier
is balanced out, leaving the two modulation
sidebands centred on the carrier.

This double-sideband suppressed carrier
signal is amplified by IC3, and fed to a high
quality eight pole crystal filter. The crystal
filter passband is only wide enough to let one
sideband through. This may be the higher
sideband of the 10.6985 MHz crystal (upper
sideband) or the lower sideband of the
10.7015 crystal, depending on which is
selected.

The DC arrangements allow for easy
mode switching. Power is applied, via either
diode DI or D2, depending on the sideband
selected, to the three IC s and Q3. When
another mode (FM or CW) is selected the
whole SSB board will be unpowered.
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COMPONENTS LIST

Resistors (all .25W 1007o)
RI,5
R2,6,9
R3,7,12,18
R4
R8
RIO
R11
R13
R14,15
R16
R17
R19
VR1

Semiconductors
Q1-3
DI,2
ICI
IC2
IC3
Reg
Crystals
X1

33k
lk
100R
68R
IM
330k
390R
470R
5 1 OR

10k
560R
47k
10k potentiometer

BF256
I N4148
SL6270
SL1640/SL 1641
SL1610
78L06

10.7015 MHz
crystal

X2

Fl

Inductors
L 1

Capacitors
VC1,2
CI,2,5,6
C3,4,7,8,I1,17,
23,24,26,28,29,32
C12,15,25,27

C21,30,31

C13,14,18

C9,10
CI6

C22,33

CI9
C20

C34

10.6985 MHz
crystal
xtal filter M22D
10.7 MHz

1 mH choke

35p variable
39p ceramic

100n monolithic
In min ceramic
0.1" lead spacing
IOn min ceramic
0.1" lead spacing
2u2 10V low -leak
electrolytics
330n I6V tantalum
47u low -leak
electrolytic 10V
100u low -leak
electrolytic 10V
4n7 ceramic
10u low -leak
electrolytic 10V
18pF

vC1

COS

1/1.1641

IC2

WWI

GAIN I:0NT G01

Al I

U IV"

I SUMO

®4,err
wo}-

IN

F1

OUT

ISO
g9k1 +16 6161+

rl

1116 1m4-.rEr;

c8

- -- 10 7M11/
&SO OUT

PERFORMANCE
This SSB board gives excellent audio
quality, mainly due to the high standard
of the 8 -pole crystal filter. The trans-
mitted audio quality is often
complimented over the air even before the
other amateur knows that it is a home-
made system. One cannot ask for more
than that. MR8cEW

The next article in the series, to be
published in the September issue, will
describe the mixer board, which when
connected to the receiver and a 10.7 MHz
signal source will provide broadband RF
transceive output in the range 0-30 MHz.

Your Reactions
Excellent - will make one
Interesting  might make one
Seen Better
Comments

Circle No.

19
20
21
22
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FOR QUALITY CRYSTALS - AT COMPETITIVE PRICES. POPULAR FREQUENCIES IN STOCK
2 METRE STOCK CRYSTALS. Price E1.96 for one crystal f 1.74crystal when two or
more purchased.

HC&U

300F TX

HC&U

300 TX

HC25/11
30pF and
400 TX

HC2511
20pF and
30pF RX

I4C2EKU
25pF end
20pF TX

HC6 &
25/11

SR RX
RO 4.0277 80555 12 13433 14.9688 101250 44.9666
RI 4.0284 80669 12.0654 14.9916 18.1291 44.9750
R2 40291 8.0583 12.0375 14.9944 18.1312 44.9833
R3 4.02913 8.0597 12.0895 14.9972 181343 44.9916
R4 4.0335 8.0511 120916 15.0000 161375 45.0000
R5 4.0312 8.0625 12.0337 15.0027 18.1406 44.0383
R6 40319 8.0638 12.0358 15.0065 181437 450166
R7 40326 8.0652 12.0979 15.0083 18.1468 45.0250
S8 121000 14.9444 18.1500 44. R33.3 
59 12.1020 14.9472 18.1531 44 8416'
S10 12.1041 14 9500 18.1562 44.8500'
511 12.1062 14.9527 18 1583 44 8583
S12 12.1033 14 9555 181625 44 8666
S13 12.1104 14.9583 18.1656 44.8750'
514 12.1125 14.9611 18 1687 44.8833'
S15 121145 149638 181718 44 8916'
S16 12 1167 14 9E67 18. 1793 44 9030'
Si? 121187 149694 18 1781 44 9033'
S18 12.1208 149722 181812 44.9166'
519 12.1229 149750 18.1843 44.9250'
S20 40416 8.0333 121250 14.9777 18.1875 44.9333
S21 4.0423 8.0647 12.1270 14.9935 18.1936 44.9416
S22 4.0430 8.0861 121291 14 9633 181937 44.9500
S23 4.0437 8.0675 12.1312 14 9861 18.1968 44.9583

SR - Series Resonance HC25 only
Also in stock: RO to R7 and S8 to S23 for following. Belcorn FS1037. FDK TM 56. Multi 11
Quartz 16 and Muni 7, Icons IC 2F, 21. 22A and 215. Trio Kenwood 2200 7203 Uniden
2030 and Tees., E -3;2f B. FT2 Auto. FT224 FT223 and FT202
Also 4MHz. TX in HC&U for 145.8MHz Icorn crystals TX for 145 6MHz
113130) 44MHz RX crystals in HC6 for 145 8 and 145 IRRO). All at above price.
4 METRE CRYSTALS for 70 291.4Hz in HC&U at E225. TX 8.78250MHz. RX 67466 or
29 713v1Hz in stock
70 ,n CRYSTALS in stock 8.0222 and 12.0333 in HC6 E 1.85. Pye Pocketfone P11. P12.
PF 70 and Wood and Douglas E 4. 50a pair or TX E2.25. RX E250, SU81433.21RBO, RB2.
R84. R136. RBIO, RE111, RB13. RB14 and RB15
CONVERTER CRYSTALS IN HC 18/U at E285. In stock 38 666. 42030, 70.000, 96 003.
101.00(1, 101 503, 105 666 and 116 CCOMHz . 26C00HC6 C200
TONE BURST AND I.F. CRYSTALS in HC 1&U at E2.25in stock 7.1E8MHz for 1750, Hz
and 10.245MHz for 10 7MHz IF's.
FREQUENCY STANDARDS in stock E275 HC6 2CCkHz. 455kHz, 10170rHz. 500301Hz
end 10.000MHz. HC1310001z. HC181COCk Hz. 7 COZMHz, 10 7COMHz. 48.COZIMHz and
100.0MHz. 4.0000HC 18 E 2 Cr

IpuartSLab

MADE TO ORDER CRYSTALS SINGLE UNIT PRICING
Adjustment

Fundamentals

Price
Group

1

2

3
4

Tolerance
ppm

200 Itotall
200Itotall
203 Itotall
200ltotall

Frequency
Ranges

10 to 19 999kHz
20 to 29 99E4Hz
33 to 159 999kHz

160 to 999 999kHz
5 50 1 CO to 1 499MHz
6 10 1 50 to 1 999MHz
7 10 2.00 to 2.599MHz
8 10 260 to 3 999MHz
9 10 4 CO to 20 999MHz

10 10 21 CO to 24 CCOMH z
Id OVT 11 10 21.00 to 59 999MHz
5th OVT 12 10 60 00 to 99 999MHz

13 10 100.03 to 124.999MMHz
5th, 7th Et 14 20 125.00 to 149 999MHz
9th OVT 15 20 15000 to 225 000MHz

Price end
Deivery

A B

- 23.00- E 16.50- £10.50
E6 00

£10.50 E6.0)
E4.75 E4.40
E4.75 E4.40
E455 [410
£4.56 E4.00
E600 £540
E4.56 E4.00
E503 £450
E6.15 E5.50
- [600

7,50

Unless otherwise requested fundamentals will be supplied with 3CoF load capacity and
overtones for series resonance operation.

HOLDERS - Please specify when ordering - 10to .33CkHz HC 13U, 17CkHz to 170MHz
HC6 or HC33/U, 4 to 225MHz, HC 18 and HC25.
Where holders are not specified crystals above 4MHz will be supplied in HC25/U

DELIVERY Column A 3 to 4 weeks Column 8 6 to 8 weeks

DISCOUNTS 5% mixed frequency discount for Sot more crystals at B delivery. Price on
application for tOor more crystals to same frequency specification Special rates for bulk
purchase schemes including FREE supply of crystals used in UK repeaters.
The above prices apply to small quantities of crystals for amateur use We would be
pleased to quote for larger quantities or crystals for professional use

EMERGENCY SERVICE SURCHARGES Ito be added to A delivery prices/ 4 working days
E 12 6 working days E7.8 working days E5 13 working days E3. Surcharges apply to
each crystal not each order and are subject to VAT

CRYSTAL SOCKETS HC&U and HC25/U 2CIp MINIMUM ORDER CHARGE E1.50.

TERMS Cash with order, cheques and postal orders payable to OSL Ltd. All prices
include postage to UK and Irish addresses Please note Southern Irish cheques and postal
orders are no longer acceptable Please send bank draft in pounds Sterling

PRICES ARE EX VAT. PLEASE ADD 15%

MARKETING LTD. P.O. BOX 19, ERITH, KENT, DAB 1LH
Telephone: 01-690 4889 19-5) 24 hr. Ansefone: Erith (03224) 30830
Telex: 8813271 GECOMS G (Attention QUARTSLABI.

NOS
PROFESSIONAL STABILISED
POWER UNITS

267 for further details

12 AMP 12/12A
£81.40 E2.50 P&P

25 AMP 12/12A
£120.45 £3.50 P&P

13.8V; 12/25 Amp Continuous
Over voltage crowbar; fold back
current limit; short circuit
protection; shut down indication
current meter; regulation better
than 0.1%; R . F . proofed.

V -J PRODUCTS
100 Watt 2 METRE LINEAR AMP
£115.50 E3.50 P&P

V -J 100/PL
1 - 18 Watts RF in; 10dB Gain
Linear all mode operation;
Receive Preamp 12dB gain
straight thiough operation.
Size: 145 x 80 x 165mm

R&EW PROJECTS

BNOS ELECTRONICS

2M Converter
Model 144 28

2m - 28MHz
£22.95 + £1 P&P
70cm - 28MHz
£23.95 + £1 P& P
DUAL PURPOSE
70cm -144 MHZ
70cm - UHF TV
£32.50+ £1 P&P
30
30 Watt
2 Metre Linear
£55.00 + £2 P&P

NI CAD BATTERIES
Type 1-9 10-24 25-99

AA 0.5AH 1.05 0.95 0.88
C 2.2AH 2.40 2.23 2.06
D 4.0AH 3.75 3.56 3.30
PP30.11AH 3.90 3.61 3.34

VAT and P&P inclusive

NI CAD CHARGERS

AA Size Charger
Charges up to 4 AA cells
£5.30 +£1 P&P

Multi Cell Charger
Charges up to 4 AA, C or D
cells and 1 PP3 at any time.
Cell test facility incorperated.
£7.90 + £1 P&P

2/3 Watts RF in 20/30 Watts RF 0/P
Linear all mode operation
Built-in Receive Preamp.

FERRITE RINGS

Small
Large

1-9
0.42
0.80

10-24
0.38
0.78

25-99
0.35
0.70

SAE for further details.
Barclaycard/Access Welcome. All prices shown include VAT.
BNOS Electronics, Greenarbour, Duton Hill, Great Dunmow, Essex CM6 3PT
Telephone 0371 84 767

189 for further details
lectronic
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POWER
MOSFETS
Part 2
Ian Campbell looks at some
practical applications of
Power MOSFET devices.

POWER MOSFETS HAVE A wide variety of uses in both
analogue (linear) and digital (switching) applications. Table 1
shows just how widespread these applications are and the circuits
that follow show practical implementations of power mosfet
designs in some of these areas.

UNEAR APPLICATIONS
Power mosfets are ideal for use in current regulator circuits, as
they have high output impedances, relative insensitivity to
temperature variations, and high output current capability.

Figure 1 shows a basic current regulator, where the base -

emitter junction of a bipolar transistor is used to provide a
reference voltage. The feedback action is such that the bipolar
collector voltage, which is the mosfet's gate voltage, forces the
mosfet to draw a current of approximately 0.65/Rs. Resistor RC
provides the bias for linear operation. This form of regulator will
give currents from 30 mA up to the maximum current rating of
the power mosfet.

A linear two -stage AF amplifier with a 30 dB power gain and
2.5W output is shown in Fig 2. The circuit is quite straightforward
and virtually self-explanatory: Note; however, the use of zeners
across the primary of the output transformer, which protect the
VN89AF from possible damage from inductive voltage spikes.
Negative feedback is provided by R f, and the output device is
biased into its linear 'Class A' region by the potential divider
formed by the 3M9 and 680k resistors connected to its gate.

When used in a crystal oscillator, a rather useful feature of the
power mosfet is its high input impedance and high gain. This is
especially true if we want a large output, low crystal dissipation,

SWITCHING

ACTUAL/POTENTIAL
APPLICATIONS

high stability and few components. Fig 3 shows a 10 MHz
oscillator which is capable of 5W output when used with a low
cost parallel -mode crystal. Note that a potentiometer circuit can
be connected to the VGS terminal to provide the necessary 50 mA
bias current.

Figure 4 shows a 10 dB -gain VMOS VHF RF amplifier with
IOW output. Cl, C2 and L 1 match the impedance of the input
circuit to the gate impedance of the DV1210, and C3, C4 and L2
match the device's output impedance to the load. For class AB
operation, a bias voltage must be applied through R via a zener
stabiliser and potentiometer (inset). For class C operation, R is
connected to the earth plane and provides the earth leakage for
the mosfet.

SWITCHING APPLICATIONS
The plethora of switching applications for power mosfets must
mean that they have something going for them. The truth is that
their switching times are a lot faster than bipolars, so the energy
dissipated during switching transitions is far lower. The power
mosfet can operate more efficiently and at much higher
frequencies than bipolar transistors, and does not suffer from
secondary breakdown problems, etc.

Let us now enter the world of switching by examining Fig 5,
where the low ON resistance and fast switching speed makes the
power mosfet an ideal device to use in a DC lamp dimming
circuit. A VN66AF is driven by a CMOS 4011 square -wave
oscillator, the duty cycle of which is varied by the ratio of RI to
R2. The brightness of the lamp is controlled by varying R2 and,

I

LINEAR

OP AMP
CURRENT

CURIRENT
REGULATORS

BOOSTERS
RF AMPS

AF AMPS

I I

ANALOGUE
SWITCHES I

RF SWITCHES INVERTERS HF
I WELDING

MOTOR
SPEED

CONTROL

BUBBLE
MEMORY
DRIVER

LIGHT SWITCHING INTERFACE CLASS 0 HF LED
DIMMER REGULATORS TTL/CMOS AUDIO AMP

TO OUTSIDE
WORLD

LIGHTING

DC MOTOR
WITH & WITHOUT

BRAKING

STEPPER
MOTOR

AC MOTOR

LASER
DRIVER

CRYSTAL
OSCILLATORS

1

NEGATIVE
POWER SUPPLIES
FROM .Ve RAIL

Table 1: Key to power mosfet applications.
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Figure 1: A simple current regulator.
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Figure 2: Class A output audio amplifier.

Figure 3: 10 MHz crystal oscillator.
since the VN66AF is either fully ON or fully OFF, it dissipates
very little power.

The Class D pulse -width -modulation type of audio amplifier is
another ideal application of power mosfets, where their high
switching speeds offer great advantages. Fig 6 shows the basic
building blocks of such an amplifier, which offers the possibility
of high efficiency coupled with small size and high fidelity.

Using power mosfets in inverter circuits has many advantages,
largely because of the following favourable characteristics - no
secondary breakdown, high switching speed, parallelability to
reduce ON resistance, and low switching losses. Inverters convert
DC at one voltage to DC at another. Fig 7 shows the basic
scheme.

It would be a good idea at this juncture to look at an inverter
which converts 12 volts DC into 20 volts DC. Fig 8 illustrates a
flyback inverter circuit, at the heart of which is a Pulse Width
Modulator (PWM) which provides a control pulse to the VMOS
switch in the flyback circuit. The output of the PWM is a pulse
whose width (and duty cycle) is determined by an input control
voltage, and whose frequency is controlled by an external clock.
The input control voltage to the PWM stage is generated by an
error amplifier which compares the output voltage of the
converter with a reference voltage. The error voltage thus
determines the ON -OFF switching ratio of the VN64GA VMOS
device, and hence the final output voltage of the circuit. The
'boosted' output voltage is produced by switching the supply via
the inductor. The system is in fact a form of servo loop, with the
reference and the error amplifier acting as the feedback part.

Figure 9 shows a practical realisation of such a circuit. Using
the VN64GA as the power switch, the circuit is capable of
generating +/-20V outputs at 35W from 12-16V DC input. Ul
is a Schmitt -trigger oscillator with a duty cycle of 50%. The
output from Ul is buffered by Q4 and by U2-6 and then used to
modulate Q5. Q2 is the feedback amplifier whose reference

BIAS CIRCUIT

Figure 4: A VHF class AB or C RF amplifier.

Figure 5: An efficient light dimmer.

Figure 6: A class 0 audio amplifier.

voltage is provided by the 18V zener and whose output controls
the duty cycle. Q3 and its 21V zener clamp the gate of Q5,
preventing the output from soaring if the feedback circuit
develops a fault. Q1 and the I N914 diodes switch Q2's discharge
current away from C during the time the inductor's field
discharges, thus shortening the period that current is drawn
through it.

Figure 10 shows how a VFET can be used to generate a low -
power negative supply from a positive supply rail. The circuit acts
as a charge pump, with a CMOS 74C14 used as an oscillator drive
for a Siliconix VNIOKM. When the VN1OKN is off, capacitor C
charges up to the supply voltage via the 33R resistor. When the
VNIOKM switches on, C delivers a negative voltage through the
series diode which is smoothed by the 10u capacitor and limited to 
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HIGH FREQUENCY
TRANSFORMER

DC in

DC
0

POWER MOS FET
SWITCH

111

Mr HE

RECTIFIER
FILTER

DC

DC out

Figure 7: Basic inverter.
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ERROR
AMP
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Figure 8: Block diagram of "flyback" inverter.

-5V by the zener. The smart bit about this circuit is that the
VN1OKM is being switched at 100 kHz, and this allows the system
capacitors to be small and the system efficiency to be high.

MOTOR -CONTROL CIRCUITS
One of the advantages of the power mosfet is the ease with which
it can be interfaced with microprocessors. One application where
this may be usefully employed is in the drive circuitry of a stepper
motor (stepper motors can be used for the positioning of
record/replay heads in disc operating systems of computer
memories). The power mosfets may be placed in the basic circuit
of Fig 11. Here, control signals placed on gates 1-4 allow currents
to flow in the appropriate phases of the stepper motor. Resistors
R2 limit the maximum phase current when a higher -than -normal
voltage is used to drive the motor windings. The use of this high
voltage. which improves the motor's torque at high stepping
rates, is called "oNerdrie".

"Chopper" techniques are more efficient than resistive ones
in motor speed control, due to the lack of power loss in the
resistors. The potentially high switching speed of the power
mosfet may, therefore, be more usefully employed in the circuit
of Fig 12. The microprocessor is programmed to output the
necessary "bits" of information which, when passed through the
74C08 gates and the CD40109 level shifters, rapidly switch the
driver VN64GAs on and off. This effectively chops the high
voltage (applied to the motor phase windings) into a series of
width -controlled pulses, which provide full control of motor
speed. The circuit is also provided with an LM319 comparator,
whose switching threshold voltage is set by the ratio of R1 and R2
to equal RL x 'max, at which value the phase current of the
stepper motor reaches its rated value and the MPU control signals
become blocked as the 74C08 gates are turned off.

Advantages of this type of control system include low drive
requirements, low power dissipation in the control circuitry, high
efficiency, and great flexibility of operation available from the
stepper motor.

Let us now look at the electronic control of ordinary DC
motors via power mosfets. As you will no doubt remember, there
is an integral reverse diode in power mosfets. The diode has as
great a current carrying capacity as the mosfet, and its presence is
shown in the next few diagrams.

Figure 13 shows a motor -control circuit using a HEXFET.

Figure 9: Circuit of DC -DC flyback inverter.

Figure 10: A positive input/negative output charge pump.

Figure 11: A basic stepper motor control unit.

Figure 12: Switch -mode controller employing phase current
sensing to block microprocessor control signals to the VMOS
power FET array.
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FEATURE

Figure 13: DC chopper circuit for motor speed control.

Figure 14: Circuit for providing speed control and regenerative
braking of DC motor.

The reverse diode has no significant effect. The DC supply is
taken to the motor via the HEXFET, which is switched on and off
by a suitable control circuit to its gate (not shown). The ratio of
this switching controls the speed of the motor. The diode across
the motor damps its back EMF when the HEXFET is
instantaneously off, and is called a 'freewheeling' diode.

The Fig 13 circuit provides full control of the motor speed, but
provides no form of dynamic or 'regenerative' braking to the
motor. Fig 14 shows how the circuit can be modified to give such
braking. It works in the motoring mode, just as the circuit of Fig
13, except that the reverse diode of HEXFET 2 acts as the
freewheel diode. In the braking mode, HEXFET 1 is turned off
and HEXFET 2 is turned on, thus allowing the motor -generated
(dynamo -effect) currents to flow to ground HEXFET 2 thus acts
as a 'dynamo load' and provides dynamic braking.

ANALOGUE SW:TCH CIRCUITS
The integral reverse diode can also be of use when power mosfets
are used in an AC switch, as shown in Fig 15. Here, when control'
terminal 3 (which is connected to the gates of HEXFETs 1 and 2)
is positive with respect to terminal 4, both HEXFETs are on.
Current flows in via terminal 1 through the transistor of
HEXFET 1 and then out through the integral diode of HEXFET
2. In the reverse direction, it flows in through the transistor of
HEXFET 2 and out through the integral diode of HEXFET 1.
When control terminal 3 is at the same potential, or negative, with
respect to terminal 4, the transistors of both HEXFETs are off,
and so is the switch. This means that, since the integral diodes of
the HEXFETs are back-to-back current cannot flow through
them either.

Figure 15: Bidirectional AC switch using HEXFETs.

1001 F 03
2N6660

Figure 16: RF switch.

Whilst on the topic of switches, Fig 16 shows an RF analogue
switch which has good performance up to 50 MHz, with turn -on
and turn-off times of 50 nS. Isolation at 10 MHz is 60 dB with a
20V pk-pk signal. With a 50 ohm load, insertion loss is only 1 dB.
ON -state is brought about by Q3 and Q4 being turned off by
placing, via the control input, -10V on their gates (remember
this is OV when referenced to their sources). The sources of Q1
and Q2 become, in consequence, isolated from ground and their
gates are pulsed to + 20V by the 470R resistors. This rise in gate
voltage turns Q1 and Q2 on. When the control input is taken to
OV, the gates of Q3 and Q4 will have a gate potential 10V above
their sources, so they turn on. This pulls the gates and source of
Q1 and Q2 to -101/ with respect to earth plane of the circuit.
Since gates and sources are at the same potential, Q1 and Q2 are
switched OFF. Their integral reverse diodes are back-to-back,
which inhibits signals in either direction. R & EW

The new MOSPOWER family of high voltage FETs from Siliconix Inc.

L

Your Reactions
Circle No C,rcle No

Immediately Interesting 52 Not Interested in this Topic 54
Possible Application 53 Bad Feature/Space Waster 55
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!OMIT BLOCK

A 'smart' lamp dimmer - design by Ray Marston

THIS CIRCUIT SHOWS how a
dedicated IC, the Seimens S566B 'Touch
Dimmer' chip, can be used as a 'smart'

lamp dimmer that can be controlled by
either touch pads, push button switches,
or via an infra -red link. The action of this

chip, which gives a phase -delayed trigger
output to the Triac, is such that it
alternately ramps up (increases brilliance)
or ramps down (decreases brilliance) on
alternate operations of the touch or push-
button inputs, and 'remembers' and holds
brilliance levels when the inputs are
released.

The IC incorporates 'touch condition-
ing' circuitry, such that a very brief touch
or push input causes the lamp to simply
change state (from OFF to ON, or vice
versa), but a sustained (greater than
400mS) input causes the IC to go into the
ramping mode, in which the lamp power
slowly ramps up from 3% to 97% of
maximum and then down to 3% again,
and so on. The touch pads used with this
circuit can be simple strips of conductive
material; the operator is safely insulated
from the mains voltage via R8 and R9.

TOUCH
PAD
INPUT

230 VAC
1116 VACI

Cl
150n
400V

R10
4M7

Circuit diagram of the 'smart' lamp dimmer.

PUSH-
BUTTON
INPUT

OPTOCOUPLER
ITIL112 etc.)

46V

REMOTE
INPUT

OV

JUNE 1982 EVENTS MOBILE RALLYS

June 13th Elvaston Castle Mobile

June

MT WIF SS
1 2 3 4 5 6

7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30

Rally Elvaston Castle Country
Park Ian Cage, G4CTZ, Derby 71875

June 13th RNARS Mobile Rally HMS Mercury A G Walker, G4DIU, 103 Torrington
Road, North End, Portsmouth P02 OTN

June 20th Denby Dale & DARS
Mobile Rally Shelley High School,

Skelmansthorpe J Clegg, G3FQH
June 27th Longleat Mobile Rally Longleat B L Goddard, G4FRG, Tel 0272 848140
June 27th Rolls Royce ARC Mobile

Rally Rolls Royce Sports and
Social Club L Logan, G4ILG, c/o 19 Fenton Ave,

Barnoldswick, Colne, Lancs BB8 6HB.

NB. Would Rally organisers please send details of forthcoming events to the Editor - and please also include a list of
exhibitors.
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0.11SY
SUPPLY

SELCALL
UPDATE

THE SELCALL UNIT CAN be fitted to
most CB rigs with a minor amount of
modification, although on some the task
is easier than on others. The installation is
easiest on rigs that already make provision
for Selcall.

A good example is the Shogun which
features an external `Selcall' socket. In
this case it is simply a matter of extending
the six connections from the Selcall board
to a matching plug on the CB rig.

In other cases the Selcall board can be
wired into the transceiver, although this
necessitates finding the correct
connections internally. This is not too

EXT. SPEAKER
SOCKET

CB RIG

PLUG TO MATE
WITH MICROPHONE SOCKET

AUDIO
FROM R

PTT

NEW EXTERNAL
SPEAKER SOCKET

EXTERNAL
SPEAKER

CONNECTION

SELCALL UNIT

MIC INPUT

NEW MICROPHONE SOCKET

CHASSIS

Figure 1: Connecting the Selcall Unit to an Amstrad CB 901.

difficult if a circuit diagram is available,
but in many cases modification of a new
rig may be regarded as undesirable.

The alternative is to use connections
external to the rig. Generally this can be
done by using the output from the
external speaker socket, the 13.8 volt
supply and the connections available on
the microphone socket. The only problem

with this approach is that an external
speaker has to be used and a spare
microphone plug and socket obtained. Fig
1 shows the connections for an Amstrad
CB901 although in practice the diagram
applies to other rigs as well, generally the
only difference being the order of
connections to the microphone
plug/socket.

The R&EW Selcall system described last month has proved very popular. As a result
of experience gained by building a number of units, Roger Ray looks at the
installation and use of the R&EW design.

MODIFICATIONS
Extensive testing of several SeIca!l units
has brought to light a couple of
worthwhile modifications. One is to
change R4 to 10K this allows the volume
control on the receiver to be turned fully
up (as long as distortion is not occuring)
without affecting the operation of the
Selcall unit. It is worthwhile noting at this
point that the Selcall will not work if the
volume control is set to its minimum
position, because it is then not 'hearing'
any output from the receiver.

As long as the volume is set to a
normal listening position (from quiet to
maximum) the Selcall will work
satisfactorily, this corresponds to an

Internal View of the Selcall Unit.

audio input level between 75 mV and 4
volts p -p of audio. The other modification
is to change R10 to 4k7 this makes any
loading across the microphone
insignificant.

In the original circuit diagram (Fig 4)
R9 was incorrectly shown as 6k8, it should
be 68k as in the parts list. The rail
connecting CI , R2, Q1 and R5 is
connected to Vcc (8V0). A couple of
spurious characters found their way onto
the foil pattern (Fig 8) the only one of any
consequence looks like a piece of track
joining pin 6 of IC2 to an adjacent pad, it
should be removed if the foil pattern is
copied. Also on the overlay (Fig 9) C10

v cc

BC309

Id S2S2

REVERT ON/OFF

27k

100n

PIN 11 IC3

Figure 2: Circuit for adding 'revert' to
the basic Selcall.

and R13 are interchanged in position.
VR I omitted from the component list is a
miniature 4k7 preset potentiometer, and
R43 a 100k resistor.

REVERT
Some interest has been expressed in
adding revert to the basic Selcall sytem.
For the uninitiated the revert feature will,
after a call has been successfully decoded,
automatically transmit a Selcall back to
the station initiating the call. Adding the
additional circuitry shown in Fig 2 will
provide this function. A disadvantage of
using revert is that the display will not
flash after a call has been received,
although the transmitter being automat-
ically activated should provide a similar
warning. The 'interrogating' station of
course knows the call has been decoded,
and as the speaker has been reconnected
can converse in the usual way. Depending
on how quickly the original call was
decoded, it is possible for the reverted call
to itself be decoded. R&EW

Your Reactions
Excellent - will make one
Interesting - might make one
Seen Better
Comments

Circle No.

23
24
25
26
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COMMUNICATIONS (LIVERPOOL)

A
FAST BECOMING THE LARGEST SUPPLIERS OF EQUIPMENT IN THE NORTH

K

G8XKS GECTBK Access

C
0
M
M

VISA TONY GARY
wANI ,

Jill

For all your amateur radio requirements
M

U - plugs, sockets, components etc. - all A

on mail order just a 'phone call away.
C

Introducing the New
REFTEC 934 MHz

P

M

C

S

A

S

MOBILE TRANSCEIVER
20 channels
8 Watts maximum to MPT 1321 0

We are now taking orders for the above
which has just been released and is on
display at the address shown.
Ideal for local communications up to
20 miles - Price £226 inc. VAT.
Aerials also available --
1/4 wave mobile £11.70 inc.
Mobile co -linear £20.70 inc.
Base station co -linear £32.00 inc.

VAT
VAT
VAT

117 OXFORD ROAD, WATERLOO, LIVERPOOL L22 7RE
051 920 7483

MIZUHO CDf

264 for further details

RSGB PUBIJCA T1ONS

A

ELECTRONICP M SERVICES
2, ALEXANDER DRIVE, HESWALL, WIRRAL,

MERSEYSIDE, 161 6XT.
Telephone: 061-342 4443. Telex: 627371.

Cables: CRYSTAL BIRKENHEAD.

Prices exclude VAT - U.K. customers please add 15% VAT
Commercial and Professional Crystals

New Fester Service
We are now supplying crystals to most commercial and MIL specifications in the range
1 MHz to $7 MHz, ordered on serial quantities. with. 2Y, 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 Mtcroprocessor. TV etc . at very
competitive prices let us know your needs and we will send a quote by return,
alternatively telephone or telex our Sales Engineer Mr Norcliffe who isnormally available
in the office for technical enquiries between 4 33 and 6.30pm

Crystals Manufactured to Order to Amateur Specification
6 to 9 99%Hz HC 131U C3280 1 5 to 2 59MHz Ifund) HC&U E5.36
10 to 19.99,Hz HC 13/U E31 00 26 to 21MHz (fund) HC&U £4.87
20 to 29 99kHz HC 13/U ..£2308 34 to 3. 9EllY1Hz ifundl HC 18 Et 25/U £6.75
30 to 59.95,Hz HC 13/U L21.73 4 to 543MHz (fund) HC18 25A1. (5.36
60 to 79 9Ekhlz HC13/1.1 C15.139 6to 21MHz lfundlliC6, 18Er 2SlU £4.87

21 to 25MHz lfundlHC6. 186 25.4.1.
25to 2130Hz (fun& HC6. 18Et 25/U (9.133
18 to 6.3v1Hz130/T1HC6, 186 25/11 £487
110to 105MHz 150/T) HC6, 18E, 25U £5.61
105to 12,3MHz 150/71HC1811 251J E8.44
125to 149MHz170/T) HC 186 2511 E862
150to 179ulliz190/T1HC186 E 12 75
180to 252MHz190/T1HC18Et2SU ..£1350

80 to 99.99gHz HC13dU £1308
100 to 149.9kHz HC11U. . £11.32
150 to 159.9kHz HC&U (11.32
180 to 399.91cHz HC&U.. (7.83
400 to 499 9kHz HCRIU L7.00
500 to 799 9kHz HC6/1.1 (7133
803 to 999 9kHz HC8IU L11.01
1 0 to 1 499MHz HC6/U 11.25

TOLERANCES. Up to 813ZAHz - Total tolerance = 100ppm 0°C to  70°C Over
800tHz - Adi tol  2Ctipm, Temp tol - 30ppm 10°C to  60°C linens
otherwise specified fundamentals win be supplied to 30pf circuit conditions end
overtones to series resonance.
DELIVERY: 1MHz to 190v1Hz 4,6 weeks, other frequencies Ev 8 weeks Prices shown
are for "one off" to our standard amateur specifications, closer tolerances are available
Please send us details of your requirements

4 METRE. 2 METRE AND 70 CENTIMETRE STOCK CRYSTALS
We stock crystals for 70 28MHz on 4n On 2m we stock ROthru R8 and S18thru S24 For
7(Xm we have RBOthru RBIS plus SUB, SU 18 Et SU20 For full details of the above stock
crystals plus details of our Converter, Marker and Alternative IF crystals, crystal soc ,:ets
and our AERIAL RANGE see page 103 Apnl Short Wave Magazine or send SAE to the
above address

231 for further details

TEN NTEC
ntroducing a New Concept in HF communications
A NEW SERIES WITH NEW FEATURES. NEW PERFORMANCE. AND ALL 9 HF BANDS.

CONTINUING THE SUCCESS OF A
GREAT RANGE OF TRANSCEIVERS
BACKED BY KW SERVICE -
The OMNI-C
(TOP of any class)
The DELTA
(an excellent "work-
horse" for Home
station or Mobile)
The ARGONAUT
(amazing performance
at low-cost)
Come to KW for all your other amateur radio require-
ments KW service and guarantee - KW maintains the
tradition of service the company is renowned for.
Output -transistors unconditionally guaranteed for 12
months. The KW + TEN-TEC units offered above are
introduced as a prelude to fully UK essembled
equipment.

* (A full range of accessories is available for
KW + TEN - TEC equipment)
Other KW units available
KW 107 Supermatch KW trap dipole KW E -Z match
KW traps KW Balun KW antenna switch.

KW + TEN- TEC ARGOSY HF SSB/CW TRANSCEIVER
10-80 metres, 100 watts (Switchable to 10 watts).
Notch Filter. Full break-in on CW. Automatic
normal sideband selection plus reverse. 12 - 14v D.C.
input. All solid-state. For the price of £320.00+VAT.
A WINNER AT LOW COST.

KW COMMUNICATIONS LTD
Vanguard Works. Jenkins Dale.ChathamME4 5RT
Tel:0634-815173 Telex:965834 KW COMM G
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SUBSCRIBE AND MAKE SURE YOU DON'T MISS
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2M Power Amplifier
MAY
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TV Splitter/Distributor
pH Meter
APRIL
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Radiation Monitor
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TV Pattern Generator
Z8 Development System
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world of Radio and Electronics.
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Dr. Ian Logan answers the
often asked questions.

WHICH
COMPUTER
DO I BUY

IF ANY

FROM THE ZX81 AT £50 to the Tandy Model Ill at 000 there is
at the present time an overwhelming choice of microcomputers on
the market for the hobbyist. But, which one do you buy?

Well as the subject concerns computing let me suggest an
algorithmic approach to the problem. that is to say make up a set
of sub -problems that when put together result in the correct
solution.

DO I NEED A MICRO? (Sub -problem

To this question you do really have to make up your own mind.
The ad -men would of course say that 'life without a micro of
one's own is a life not worth living'. Your friends will all say
'you're not letting me near my own machine so go and get
yourself one - or else'. Whereas only the lack of ready money or
the pursuit of other activities can stop you. I presume here that
no-one is in doubt that the home -micro is the most important step
for making since the invention of 'sliced bread' and that we
should all become fairly familiar with the capabilities and
limitation of microprocessor -based machines.

IS THE CHOICE OBVIOUS? (Sub -problem ii)
Of all the machines on the market there is only one machine -
the ATARI - that has been made as a games machine. This
machine has genuine high -resolution graphics that are astounding
and the machine is cheap (fr.,. what it is) because it is being
manufactured in huge numbers. Therefore if you want a machine
to play 'space invaders' or 'breakout' then look no further,
simply buy an ATARI and you, and your machine will be happy
ever after.

DO I HAVE MORE THAN £100? (Sub -problem iii)
Again a simple question and if the answer is 'NO' then the action
to be taken is also simple. The Sinclair ZX81 with I6K RAM, is a
superb machine for its price, and no-one who is limited by the
amount of money that they can spend on a microcomputer should
ever have any regrets about buying one of these machines.

DO I NEED A PROPER KEYBOARD? (Sub -problem iv)
A pure hobbyist can always survive with a machine that does not
have a full-size 'QWERTY' keyboard but if there is a wish for a
large keyboard, or the tasks for which the computer is going to be
used involve a lot of keyboard use, then do not buy a ZX81 or a
SHARP machine.

DO I NEED COLOUR? (Sub -problem v)
'Colour is beautiful' and adds a whole new dimension to
microcomputing as it used to be on the ZX00/0 I , ATOM, PET &
TANDY etc. Nowadays there are available the VIC-20, the

Figure 1: Follow the flow chart through to decide which of the
three micros covered in the text Is most suitable for your
purposes.
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micro and the TANDY COLOUR, and each of them will perform
marvellously, but colour is expensive, as compared to black and
white. The answer to the question is, I feel, very easy to answer.
Unless you cannot afford a colour machine and TV then do not
consider any of the black and white machines.

MUST I HAVE ROBUSTNESS? (Sub -problem vi)

In many ways 'robustness' in a machine is just a reflection of the
price. A Sinclair ZX81 is not a robust machine - it has to be
handled carefully, it has to be matched to a suitable cassette
player and even then it is prone to mains interference and can turn
off only too often. However all the other machines on the market
are robust although the use of some of them result in a maze of
wires going hither and they can no longer be considered to be very
portable.

DO I NEED A LOT OF RAM (MEMORY)? (Sub -problem vii)
It is strange to find that it is the cheapest machine available - the
ZX8 I - is the one to which it is easiest to fit a lot of RAM but
there are really very few occasions when more than 16K of RAM
is wanted by the hobbyist.

DO I NEED A 'QUALITY PRINT-OUT'? (Sub -problem viii)
Once again this question leads the user to the more expensive
machines. The ZX81 printer is a fine machine for the £60 that it
costs but it hardly gives a 'quality print-out' and even the
standard VIC-20 printer which is good value for its £200 still
produces a 'type' that obviously comes from a computer.

As the market is at the present time, a user requiring a fine
printed copy must expect to be paying considerably more for his
printer than ever he does for his micro.

MAKE THE SELECTION (Sub -problem ix)
The following comments on the different machines available
should now enable the prospective buyer to come to his/her
decision.

THE BOTTOM LINE
It is certainly the author's opinion that the three machines
detailed in Table 1, are at the present time, the only machines that
are worth considering. Although there are many other machines
available to which due credit for their particular advantages has
perhaps not been given in this article.

POSTSCRIPT
The news of the Sinclair Spectrum and the additions to
Commodore's range of machines mean that this picture of the
choice available to those wishing to purchase a computer is likely
to change over the next few months. The machines mentioned
here are, however, available at the present time while delivery
dates for the Spectrum and VIC lOs and 30s are still an unknown
quantity.

We'll return to this subject in a few months time and see just
how the market has changed.

SINCLAIR ZX81 - a magnificent machine for the price.
Available for under £100 with 16K RAM included.
Advantages - Real computing power.

A fine BASIC.
Easy to program in machine code.
Value for money.

Disadvantages - A fragile machine.
A miniature keyboard.
Black & white display only.

VIC-20 -A colour machine that is widely available (£180 - 5K
RAM).
Advantages - In colour.

Big keyboard.
Very nice to use.
Rather tricky to use machine code
but very possible.

Disadvantages - Very small user RAM on basic
machine.
The BASIC is a little 'dated'.
POKE instructions have to be used
to change the colour and the sound
and hence it is possible to 'crash'
from BASIC.
No syntax checking line -by-line.
A really terrible handbook

BBC MICRO -A fine colour machine. (16K for about £300.)
Advantages In colour

Big keyboard.
Machine code programming is
simple.
The BASIC is very 'advanced' (well
its new)

Disadvantages - The most expensive of these first
three machines.
The BASIC is complicated (perhaps
an advantage rather than a
disadvantage?).
A new design so still having teething
troubles - and there will continue
to be more and more.

TABLE 1 R&EW
Your Reactions

C,rcip No. Circle No
Immediately Interesting 38 Not Interested in this Topic 40
Possible Application 39 Bad Feature/Space Waster 41L
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A CLOSER LOOK

AT FIVE MODELS

lost month we discussed the general principles behind Colour TV transmission
systems and the way in which the different, competing, domestic video
recorders set about recording TV signals. This month we look at four current
models in more depth, with an eye to the quality of recording they offer, and at
another machine's performance over an extended period of time.

Uilau PANASO NIC
NV2000

NR31111TIRIS--y
The Panasonic is a VHS machine, that
although budget in price, offers a good
range of facilities. The most notable
feature on a machine of the NV2000's
price is the provision of picture search,
although this only operates in the forward
direction. The timer is of a limited one
event type although this can be set up to
14 days in advance.

Setting up the machine was an easy
task and once in operation the picture
quality was acceptable although chroma
noise and displacement was more evident
than on the two Beta machines.

Sound quality was, as is usual v. ith
video recorders that do not feature Dolby,
and lamentably few do, marred by a poor
S/N ratio.

Clean edits were possible with the
machine, a facility which is a must for
anybody
anything other than just recording off -air
programmes in their entirety.

The freeze frame performance of the
machine was marred by noise bands as
was the fast forward search function. This
problem is apparent on most VHS and
Beta machines and the NV2000 was about
the same as the other machines in this
respect.

The machine lacks a memory device
on the tape counter, a minor ommision,
but also lacks remote control which some
might regard as a major minus point but
very few budget machines provide this
facility.

The NV2000 machine provides an
adequate performance at a low price and
the inclusion of a fast search facility might
tip the balance in the machine's favour
when selecting a recorder from this price
band.

To assess the video frequency band-
width of each machine the series of
frequency gratings (at 1.5, 2.5, 3.5,
4, 4.5 and 5.25 MHz) from the IBA
Channel 4 test card was photographed
'off -air' and during playback.
The 'scope pictures show the engin-
eering test signals, transmitted 'tele-
text' like during the vertical blank-
ing period. They provide a good test
of a recorder's record/playback
performance.

PANASONIC
Typical Retail Price

£499

110 ; &,-31 led WIN III

!I 111111114W
'1: '

I
IBA C H 4 MI MI III

111E11111111111M Ili MUM MI 1111

Playback

BEFORE: The engineering test signal.
Part of this pattern is a signal at colour
burst frequency, occuring here during
the second line.

Off air

AFTER: Note the reduction in the
amplitude of the colour burst test waveform.
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UWE SANYO
VTC53°°

PiMEITIRIS
Sanyo adopted the Betamax format for
their machines and the VTC5300P is their
low/middle of the range recorder. The
model features a relatively limited one
event, seven day timer, and an eight
channel manual tuner although, thank-
fully, the low price of the machine does
not mean mechanical piano key transport
controls.

Initial setting up is aided by a test
signal generator and aligning the
recorder's eight channels by means of
small rotary presets is a quick and
straightforward operation.

The picture quality of the VTC5300P
matches the best that can be expected
from a domestic format recorder with
negligible chroma noise/displacement and
an adequate resolution.

The sound S/N ratio was acceptable
although not Hi-Fi, but this is an area in
which all domestic video recorders fall
short of the ideal. The transport controls
were reliable in operation and a record
interlock prevents accidental recording -
a useful feature.

The pause facility allows clean edits to
be produced.

As mentioned above, the timer is rather
limited, in fact about as limited as
possible, this does however mean it is easy
to set up although the machine's prompts
as one goes through the setup operation
are not as comprehensive as those found
on many other models.

The Sanyo machine provides a full
range of audio and video input/output
connections the video connections being
made via BNC connectors a much better
system than the phono plugs used for
video input on some machines.

Missing from the VTC5300P is a
search facility which of all the 'trick'
functions is the most useful, but this, the
limited timer and the lack of remote
control are the only clues as to the budget
nature of the Sanyo machine.

The VTC5300P offers excellent value
for money with its low price being
achieved not by any sacrifices in
performance but by discarding some of
the extra gimmicks found on its more
costly relatives. If finance is limited and
£100/£200 seems a high price to pay for
search facilities and remote control then
the Sanyo model should be near the top of
any shopping list.

SANYO
Typical Retail Price

£450
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AFTER: Once again a recorded test signal
confirming the acceptable performance
of the 5300, although this is not as good
as that of the C7.
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The Sony C7 is the flagship of Sony's
range, indeed of the Betamax camp,
although competition for this honour is
hotting up. The model features all the
`trick' facilities expected in a top of the
range machine (picture search, still frame,
slow motion etc) as well as a comprehensive,
four event, 14 day timer and full logic
control of transport functions.

The C7 is easy to set up, an in-built
test signal generator aids alignment of the
TV set while the recorder's 12 programme
channels are brought in with a straight-
forward to use electronic tuner.

The picture quality of the C7 was
excellent with good definition and little in
the way of chroma noise or displacement.
Sound quality was not as good however,
with a lower than average S/N ratio and
slight vision on sound.

The pause function and the ability for
switch to record with the machine put into
pause from the play mode means that the
machine is capable of producing excellent
edits with little in the way of sound/vision
disturbance.

The timer was versatile and easy to
master although as ever it pays to read the
instruction book carefully as it is in this
area that most people seem to have prob-
lems when encountering a new machine.

Noise bands were present on all 'trick'
speeds with the exception of x3 although
the picture was still perfectly viewable and
without the dynamic track following
techniques of the Video 2000 format these
will always manifest themselves in
fast/slow modes.

The remote control unit offers control
of all the machine's functions via an infra
red link and should be considered a must
on all but the lowest priced of machines.

Our review model ran very hot with a
`hot electronics' smell becoming obvious
after the machine had been running for
half -an -hour or so but this did not seem to
affect the performance of the C7 in any
way.

The Sony C7 is a well made machine
offering many 'luxury' features combined
with a sensible, ergonomically pleasing
arrangement of controls. It offers
excellent picture quality, rivalled only by
the Sanyo and would have been the best of
the models reviewed here if it were not for
the sound problem referred to above.

The C7 should be a serious contender
for anyone considering the purchase of an
up-market video recorder.

SONY C7

Typical Retail Price
£599

The SONY N7 is pictured
with its budget price range
relative the C5.
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AFTER: The superior performance of
the C7 is confirmed by a test signal
showing very little degradation on playback.
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Mac
The Video 2000 format came to the
market late in the day and these machines
have a lot of ground to make up before
rivalling VHS and Beta recorders in terms
of consumer popularity. The ITT580 is
derived from the Philips VR2020, Philips
together with Grundig having developed
the format.

The most obvious difference between
the Video 2000 system and the other
domestic formats is that the video tape is
used in the same fashion as an audio tape,
being turned over at the end of one side to
offer a 2 x 4 hour recording capability
from one tape.

This machine was the least liked of
those we saw with the picture quality
being particularly bad although after the
machine had been in use for some time
and the heads had 'worn in', some
improvement was noted.

Audio quality was better than average
with the quoted S/N ratio being some
10 dB better than the average.

The controls of the machine show a
remarkable lack of thought, with the
tuner and timer being extremely difficult
to set up and use. After a lot of practice
however, the five event 16 day timer can
be fast to use.

The GOTO facility enables the recorder
to locate any spot on the tape which is
useful and is a feature found only on
V2000 machines.

The Dynamic Track Following that is
a part of V2000 system means that the still
frame and fast speed performance of the
machine is superior to that offered by
VHS and Beta machines, quality being
about the same as that in the play mode.

The machine may be used with an
optional remote control unit (infra red)
which is a very useful extra to have on any
video recorder.

A major draw back in many
circumstances, other than straightforward
off -air recording, is the lack of any
audio/video in/out facilities.

The ITT 580 was the least liked of the
four machines and the feeling was that
until the Video 2000 format machines
begin to offer a better quality picture they
cannot be recommended. Add to this the
580's unnecessarily complex tuner and
timer controls and you have a machine
that is neither easy to use nor capable of
producing an acceptable record/playback
performance.

ITT 580 ITT
Typical Retail Price

£550
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Naculars
Uidao HITACHI 8500

Gary Evans takes a long
hard look.

Most reviewers of video recorders have
the machines in their possession for only a
week or two before having to produce
their report. During this time a skilled
reviewer, and there are few of these
about, can give a good ipression of how
the machine behaved and how well it is
likely to perform in a domestic
environment. They may also measure a
recorder's performance with regard to
video bandwidth. chroma noise/
displacement and audio channel quality.

What this sort of review cannot do is
to comment on a model's behaviour over
an extended period of time wth particular
regard to reliability.

I have used an Hitachi 8500 VHS
machine for over a year and what follows
is a subjective view of my time with the
machine, a time during which it has been
subject to moderately heavy use.

OVERVIEW
The 8500 has recently been replaced by the
8700, although it may still be available. It
is the same machine as that rented by
Granada, in which case it is known as the
WH3.

The recorder comes towards the 'top
of the range' in terms of features offered,
having a five event, seven day time
(perhaps rather limited by current
standards) and a range of playing speeds,
still/pause etc.

GETTING ACQUAINTED
The machine was straightforward to set
up having a built-in test signal generator
- producing the familiar black and white
split screen - to aid tuning a spare TV
channel to the frequency of the recorder's
RF modulator. The modulator's output
can be varied between channels 30 and 39,
useful if its output happens to be near an
occupied channel as in this case, on screen
patterning would result.

As always it pays to read the manual
before starting to set up the recorder as
any problems likely to be encountered are
probably dealt with on its pages.

From experience gained with a number
of machines it probably also helps if the
remote control unit is not removed from
its packing until the basic operation of the
machine has been mastered. At first the
8500 refused to move from the STOP
position despite numerous attempts to
coax it into operation, the reason being
that some playful little fingers were at
work with the remote unit.

46

The Hitachi has a memory facility
which will stop the machine when the
counter reaches 0000 during a fast
forward/reverse operation. This facility is
nowhere near as useful as index which
records a short signal on a control track,
at the start of each recording. This facility
is used extensively but can be rather
temperamental. When winding
back/forwards through a tape with a
number of index pulses the machine, after
having stopped, seems to 'stick' on the
index pulse. Several operations of the
appropriate function button are necessary
to get it going again.

GOOD TIMING
Operation of the timer caused a certain
amount of initial confusion, and can still
do so in lax moments. The complication is
caused by the fact that it is a 12 hour timer
and hence requires the use of AM/PM
commands. Normally not a problem but
one that can manifest itself while
recording the late night movie. To record
a programme starting at say 23:30 Sunday
and ending at 01:00 Monday the sequence
is

SUN
11 ENTER 30 ENTER PM
01 ENTER 00 ENTER AM
CHANNEL
This seems unnecessarily complex a
complexity that could be removed by the
use of a 24 hour timer.

The IR control unit is used most of the
time and duplicates all front panel
controls with the exception of
CHANNEL, the remote sequentially
switches channels.

Tuning in the 12 TV channels was
simply a matter of adjusting the
corresponding manual presets hidden
behind a hinged panel at the front of the
machine. The Hitachi's tuner appears to
be slightly less sensitive than that of the
Sony 14" portable the recorder is used

with, and this, coupled with a slight
insertion loss if the aerial signal is simply
fed through the 8500, means that in all but
the strongest of signal areas an adequate
aerial is essential.
END OF STORY

Over a period of more than a year the
8500 has given an excellent performance
with no notable degradation in
performance. The quality of playback
matches that of most recorders and apart
from noise bars on 'trick' speeds (a
problem common to most VHS machines)
is of excellent quality. The tape transport
has been faultless in operation, and has
not caused any damage to tapes to date.

My experience with this machine has
shown that any fears of rapid head wear
and consequent lowering of playback
quality or of mechanical/electronic
reliability in such a complex machine were
unwarrented.
LOADED WITH FEATURES
The machine is top loading with a smooth
well damped cassette mechanism and full
logic control of all functions with LED
indicators to show in which mode the
machine is operating. The transport
system has not failed once and is quite
happy to go from Fast Forward Search to
Fast Reverse Search without any sign of
complaint. Despite using some old, well
worn cassettes the machine has not shown
any tendency to chew these to pieces the
only sign that the tapes are past their best
being an increase in video drop outs -
only to be expected.

One feature that would be a welcome
addition to the machine is a system
whereby the user would receive an audible
warning if attempting to record with a
cassette that has had its record prevention
tab removed. Piano type transports give
an immediate, tactile, indication of this
state of affairs whereas the Hitachi merely
ignores the record command and goes to
play a close eye on the LED s is necessary
if one is to be aware of the problem.

The Hitachi looks like going on for a
long while yet and when it does eventually
become obsolete Hitachi will be firm
favourites to supply the new video.

Your Reactions Circle No.

Immediately Interesting 104
Possible application 105
Not interested in this topic 106
Bad feature/space waster 107



r

MN MI IN IM NM Ell NM I= NE

NAME
ADDRESS

-

Please allow 28 days for delivery

I ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR

KIT REF
CHEQUE NO
24 hr. Answerphone
PHONEYOURORDERWITHACCESS/BARCLAYCARD
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usedponents
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BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM
SX1000
Electronic Ignition

 Inductive Discharge
 Extended coil energy

storage circuit
 Contact breaker driven
 Three position changeover switch
 Over 65 components to assemble
 Patented clip -to -coil fitting
 Fits all12v neg. earth vehicles

t

SX2000
Electronic Ignition

 The brandleading system
on the market today

 Unique Reactive Discharge
 Combined Inductive and

Capacitive Discharge
 Contact breaker driven
 Three position changeover switch
 Over T30 components to assemble
 Patented clip -to -coil fitting
 Fits all 12v neg. earth vehicles
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Electronic Car Security System
 Arms doors, boot, bonnet and has security loop to protect

fog/spot lamps, radio/tape, CB equipment
 Programmable personal code entry system
 Armed and disarmed from outside vehicle using a special

magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen  Fits all 12V neg earth vehicles

 Over 250 components to assemble

111

MAGIDICE
Electronic Dice

 Not an auto item but great fun
for the family

 Total random selection
 Triggered by waving of hand

over dice
 Bleeps and flashes during a 4 second

tumble sequence
 Throw displayed for 10 seconds
 Auto display of last throw 1 second in 5
 Muting and Off switch on base
 Hours of continuous use from PP7 battery
 Over 100 components to assemble

;

. - r.
11

tr '65 =rect.

TX2002
Electronic Ignition

 The ultimate system  Switchable
contactless.  Three position switch with

Auxiliary back-up inductive circuit
 Reactive Discharge Combined capacitive

and inductive  Extended coil energy storage
circuit  Magnetic contactless distributor trigger -
head.  Distributor triggerhead adaptors included

 Can also be triggered by existing contact breakers
 Die cast waterproof case with clip -to -coil fitting  Fits

majority of 4 and 6 cylinder 12v neg earth vehicles
 Over 150 components to assemble

VOYAGER Car Drive Computer
 A most sophisticated accessory  Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd.  Affords 12 functions centred
on Fuel, Speed, Distance and Time  Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights -left -on  Facility to
operate LOG and TRIP functions independently or synchronously
 Large 10mm high 400ft-L fluorescent display with auto
intensity.  Unique speed and fuel transducers giving a
programmed accuracy of + or - 1%.  Large LOG & TRIP
memories. 2,000 miles. 180 oallons. 100 hours  Full Imperial
and Metric calibrations  Over 300 components to assemble
A real challenge for the electronics enthusiast'

. b. b. ti S.
,
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All EDA SPARKRITE products and desmins are fully covered by one or more World Patents

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS1 3DE England. Tel (0922) 614791

SELF
ASSEMBLY

KIT

READY
BUILT
UNITS

SX 1000 £12.95 £25.90

SX 2000 £19.95 £39.90

TX 2002 £29.95 £59.90

AT. 80 £29.95 £59.90

VOYAGER £59.95 £119.90

MAGI DICE £ 9.95 £19.90
PRICES INC. VAT. POSTAGE & PACKING

MO
172 for further details
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AUTOBRIDGE
An automatic power

tracking VSWR bridge
and self -ranging rms/peak

power meter.

Design by Tony Bailey,
G3WPO.

HOW MANY TIMES HAVE you wished
that while tuning -up your transmitter, you
didn't continually have to calibrate the
VSWR scale whilst simultaneously adjust-
ing the ATU, or that you could see the
peak power output reading steadily on
SSB ?

Here is the answer to your problems -
the AUTOBRIDGE.

SOME NOTES ON VSWR
MEASUREMENT

This is a subject that has had a lot written
about it, and where misconceptions
abound with the majority of people.

The prime purpose of your VSWR
bridge is not to indicate the VSWR
present at the aerial - the actual VSWR
at the antenna feed terminals is often
vastly different to that at the transmitter
end, depending on the cable loss and its
length at the frequency in question. What
it will do is enable you to adjust (either by
pruning the aerial or by using an Aerial
Tuning Unit) the load impedance seen by
the transmitter to its design value -
normally 50 ohms.

Maximum power can then be delivered
by the transmitter to the feeder - NO
AMOUNT of adjustments at the trans-
mitter end will have ANY effect on the
VSWR of the feeder itself. If you measure
the VSWR on your multiband aerial plugg-
ed straight into the bridge as 10:1, then
insert an ATU after the bridge and adjust
for 1.2:1 VSWR, the VSWR at the end of
the feeder into the ATU is still 10:1.

This matching adjustment becomes of
more importance with modern rigs having
semiconductor output stages, where a
VSWR in excess of as low as 1.5:1 will
cause degradation of the power output,
either by automatic circuitry incorporated
in the rig, or by pure mismatch of the
output stage.

Many people have it in their minds
that obtaining a 1:1 VSWR ratio is a
matter of life or death and without this
vast quantities of power are being lost
somewhere!

Consider for a moment that a VSWR
of 1.3:1 represents 98.2% of the available

FEATURES

* Twin meters - one for VSWR, the other for Forward Power
* Self tracking of power on VSWR - no adjustments needed for continuous VSWR

indication from 4W to 400W output over 1.8 - 54MHz
* 2 power scales - 40W and 400W FSD - automatic range selection incorporated
* RMS or peak power indication - the latter allows steady readings on SSB (or CW)
* LEDs for status indications
* Wideband current transformer for RF sampling - may be located remotely if

required.

power being delivered to the load, and
that an increase of one half of an `S -point'
at the receive end requires a doubling of
your power output, and you may recon-
sider this opinion!

* ASIC VSWR MEASUREMENT
The operational principle behind all
VSWR bridges is that a sampling device
looks at the feeder and produces two
voltages - one proportional to the forward
power in the line and the other to the
reverse power. The reflection coefficient
is then obtained from the formula:

r =
V reflected

V forward

For most instruments, the VSWR is
shown this is derived from the formula: -

1 + r
VSWR -

1 - r

The method of sensing the RF voltages is
usually down to one of two options. In the
first, a short (relative to frequency) pair of
coupling lines are used adjacent to the
centre conductor of a coaxial line. While
these can give excellent results, they suffer
from the problem of being frequency sen-
sitive, and the output increases as the
length of the coupling lines become a

more significant part of a wavelength as
the frequency gets towards the high or
low end of the range.

The method used in this instrument is
the alternative of a toroidal current
transformer T1 (Fig I). In this, a
transformer is used for coupling to the
line, with a short length of coaxial feeder
acting as a 1 -turn primary, and a second-
ary winding wound on the toroid itself.

The outer conductor of the coax is
earthed to form an electrostatic shield,
with the secondary coupling to the
magnetic component of the leakage field
around the short length of coax.

In order to be able to generate the
required voltages, the load on the current
transformer secondary is centre tapped by
RI & R2, causing equal but out of phase
voltages to appear at each end of the
secondary winding. If a voltage, derived
from a capacitive divider sampling the
transmission line, and adjusted to be
equal to the voltage developed across one
half of the secondary, is now fed into the
centre tap, under matched conditions the
in -phase voltage will be doubled (forward
voltage) and the out -of -phase voltage
nulled (reflected voltage),

Any change in the load from this
matched condition will cause the trans-
former to become unbalanced, and
corresponding changes will occur in the
voltage outputs.
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CIRCUIT DESCRIPTION
Referring to Fig 1, the heart of the instrument
is IC3, a monolithic analogue four -quadrant
multiplier. Readers interested in the full data
on this chip are referred to the Motorola Data
Sheets which provide comprehensive infor-
mation on theory and application circuits
from which this circuit was designed.

In essence, the chip has two inputs, X and
Y (pins 9 and 4 respectively). Reference
currents are established into pins 3 and 13 (13
and 113). The differential output current is
then given by the formula:

lA  1B = -
2VxVy

RxRy13

Where IA and IB are the currents into
pins 14 and 2 respectively, and Vx and Vy are
the X and Y input voltages at the multiplier
input terminals.

However, the Autobridge requires division
rather than multiplcation, but by placing the
multiplier in the feedback path of an
operational amplifier (IC4), as a divide or
ratio function can be obtained.

The operational amplifier will maintain a
"virtual ground" at the inverting (-) input,
and conveniently provides the single ended
output voltage required to drive our VSWR
meter, with the output voltage from pin 6 of
the op -amp being the ratio of Vz to Vx.

.T011.100,

Figure 1: Autobridge circuit diagram.

The quoted linearity of the MCI495 is 2%
as a multiplier, but in the divide mode, this
accuracy is strongly dependent on the setting -
up accuracy of the circuit, and is also
governed by the magnitude of the voltage
appearing at the X input.

Below about OV5, the accuracy degrades
rapidly and this is used as the lower limit for
the metering circuit - at OV1 input this
inaccuracy is of the order of 200%. As the
inputs have 2:1 resistive dividers (R4/5,
R6/7) OV5 is equivalent to IV from the RF
sensor or about 4 watts of power.

The upper limit of voltage for the X input
is set by circuit design, and in this case is
5VO, or 10V at the RF sensor. This equates
to over 400W, and so the bridge is capable of
continuously measuring VSWR over a 100:1
power range, from 4 to 400 watts.

There are 4 presets associated with the
divider, RVI controls the scale factor or the
magnitude of the output voltage compared
with the ratio of the input voltages, here set at
0.1. RV2 and 3 are output offset adjusts for
the multiplier input internal op -amps, and
RV4 the multiplier output offset adjust.

Having looked at the heart of the design,
the remainder of the circuit can now be
examined.

T1 is the current transformer mentioned
in the introduction, with the primary formed
by a short length of RG58-U coaxial cable,
the outer earthed as an electrostatic screen.
The secondary is wound on a small ferrite

10,441.11

core, using 18 turns of 0.56mm enamelled
copper wire. It is important that the correct
grade of ferrite is used in a current
transformer -several designs have appeared
using dust iron toroids - these are unsuitable
and, in theory, are unusable for such
applications!

The important points in the design are
that the material has a high permeability, and
that the secondary winding has sufficient
inductive reactance at the lowest frequency of
operation. At higher frequencies, the ferrite
core itself plays less and less of a role until it
becomes electrically invisible. The limitation
then becomes the interwinding capacitance of
the secondary at high frequencies.

The transformer will generate approx-
imately 10 volts of output at 400W of RF,
sufficient to drive 1C3 as designed.

RI and R2 are the transformer load
resistors and should be 5% tolerance types
(I W rating each), R3 providing a DC return
for the detector diodes, Dl and D2. These are
germanium, type 0A91, and should be
matched for forward voltage output using the
circuit of Fig 2 to avoid tracking errors
between the forward and reflected voltages.

The RF sampling head is located in a
separate die-cast box for efficient screening,
the circuit constructed on the foil side of a
printed circuit board. The rectified and RF
filtered DC voltages from the head are fed to
the main circuit via feedthrough capacitors
Cl /C9.
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If required, the sampling head can be
located remotely from the indicating unit,
either to place it close to the transmitter
output, or possibly at the feed point of the
aerial if measurements are required at this
point. In the latter case, additional RF
filtering will be required on the indicator
proper to remove any RF picked up on the
leads.

To avoid any loading effects on the
detector diodes, both outputs are buffered by
FET op -amps ICI and 2, connected as voltage
followers and providing a low impedance
output to drive the measurement circuitry.

As mentioned, the computing circuit is
innacurate below about OV5 input, so IC5a,
one section of an LM324 quad op -amp,
detects voltages below I VO (prior to the 2:1
divider) and drives status LEDs to indicate
whether the input voltage is within range.
This output also drives Q1, a 2SK55 FET,
which disables the meter by shorting it to
earth when the input voltages are out of
range, preventing display of erroneous
readings. Due to the extreme sensitivity of the
divider circuit at very low input voltages, this
also masks the random readings which will
occur with no voltage inputs.

POWER MEASUREMENT
The remainder of the circuit is concerned
with the RMS or peak measurement of power
output. The current transformer has a

broadband response over the frequency range

SIGNAL
GENERATOR

of interest, so V forward can be used to
determine the forward power output in watts.
As the detector diodes have a non-linear
output below about IVO, the lower limit of
accurate power measurement coincides with
the VSWR low limit indication, so 4W is the
lower limit of useful power indication.

IC5b and c provide the peak/RMS
detector circuit. In RMS mode, IC5b is out of
circuit, and IC5c functions as a voltage
follower, driving the indicator meter, M2, via
the calibration networks R33/34, RV6/7.
IC5b is switched into circuit in peak mode,
and drives the peak detector R28/D3/D4.
C9/R30 provide a long time constant on
IC5b's output, which in turn drives IC5c via
the selector switch SI a. This enables pep
measurement on SSB - the time constant
chosen will give a constant reading of power
output with unprocessed SSB.

The peak mode may also be used for CW
and plain carrier power measurement, as the
measured power will be the same in both
modes providing the RF carrier is free of hum
and harmonics - the presence of either of
these will generate an innacurate reading of a
false 'peak' power. A two-tone oscillator
used to feed an SSB transmitter, will give a
peak reading of four times power compared
with that of a single tone.
peak reading of twice that of a single tone.

This is the only part of the circuit which is
manually switched. An attempt was made at
an automatic peak detector but it is difficult
to distinguish between processed SSB and
fast CW without a lot of spurious mode

- 14 MHz

Figure 2: Diode match circuit.

Figure 3: RF sense head PCB.
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changing taking place. As it is, the need to
change modes is usually infrequent.

The automatic power ranging is accom-
plished by lC5d, detecting a voltage level, set
by RV8, and equivalent to just over 40W
output. IC5d then changes state to high and
switches on the relay via Q2 , changing
ranges by opening the relay contacts.

As the ranges would be continually
changing on SSB or CW,a time constant is
introduced by C11/R40/R41 which allows
the ranging to stay at 400W for about three
seconds after RF output has ceased. D6
allows the capacitor to charge instantly, but
prevents reverse discharge back through the
op -amp. This time -constant was found
acceptable on the prototypes but can be
changed by altering the value of C11 or R39

Status LEDs are provided for the auto -
ranging and peak/RMS modes.

A mains PSU is incorporated for the
instrument, supplying + 15V and -15V.
This needs little explananation, and uses two
3 terminal regulators to do the donkey work.
Fuse Fl protects the transformer. No mains
switch is provided as it was felt that while
power was applied to the station, the VSWR
bridge would also require power.

VSWR ONLY VERSION
A VSWR measuring only version can easily
be built if the power measurement facility is
not required. This saves on the cost of a
meter, and a few components, see later for
details.

0-
HIGH

VOLT-
METER

5 RF sense

4,

VR

WHY AN AUTOBRIDGE?
At this point, a normal manually operated
SWR bridge would be adjusted by setting
a meter to FSD when connected to V
forward, using a series potentiometer,
then switching to V reflected and reading
the SWR on a suitably calibrated scale.

head layout.

VF

However, every time the power output of
the transmitter is changed, the bridge has
to be switched and readjusted for FSD
and the process repeated - otherwise you
end up tuning for minimum power output
instead.

As you will recollect, the Reflection
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Factor was obtained by dividing Vr by Vf.
If, instead of feeding these voltages to a
switch and potentiometer, we instead send
them to an electronic circuit which carries
out the division process for us, then we
have an automatic VSWR bridge - which
is what the AUTOBRIDGE is all about!

CONSTRUCTION
Construction should begin with the RF
sense circuit. Before soldering the
components to the PCB, place the PCB
foil side up centrally on the inside of the
die cast box lid and mark through the
positions of the 4 holes to be drilled (2 for
mounting and 2 for the 50239 spigots)

All components mount on the foil side
of the PCB, the chokes and variable
capacitor standing proud of the track. Try
to keep a symmetrical layout with leads as
short as possible, especially those of C4
and C6. Mount into the lid of the die-cast
box, with the 50239 connectors already in
place. The board is spaced from the lid by
3 x 6BA half nuts and a lock washer. Use
a very hot iron to firmly solder the S0239
centre conductors to the PCB.

T1 can now be wound, spacing the 18
turns as evenly as possible, starting with a
piece of wire 50cm long (be careful not to
strip the insulation as you wind). Cut and
strip the coax length as indicated in Fig 4,
slide the transformer over the outer, and
solder all connections to the PCB keeping
T1 leads short.

The RF head can now be aligned by
connecting it to a transmitter, preferably
operating on 7 or 14 MHZ (i.e. mid-
range) connecting a voltmeter to the
reflected voltage output and a non -
inductive accurate dummy load of 50
ohms to the output socket. Adjust C5 for
minimum voltage reading, increasing the
transmitter power to get the 'best mini-
mum' which should be very close to OV.

At this point you can check the output
of the head with an RF input, using a high
impedance voltmeter if available. As a
guide, 400W will give around 10y, 100W
about 5V and 25W about 2V5 as a forward
voltage when matched into 50 ohms.

MAIN PCB
Refer to Figs 6 & 7 for the PCB and
component layout. There is nothing
particularly critical about the construction
but the following order should be
followed to ease assembly.
1. Solder in PCB connection pins,

inserting from the underside, then
all IC sockets, resistors and
presents.

2. Solder in BR1, the transformer,
then the remainder of the
components. Make the links on the
underside of the PCB with insulated
wire.

Check for solder bridges etc. Now,
BEFORE inserting any ICs into the
sockets, apply mains to T1 and check that

Figure 6: Autobridge PCB

the + 15V and -15V lines are correct.
Insert the ICs. The divider circuit can

now be aligned as follows:
a) You will require a variable voltage

source of + 1 V to 10V, either a pot
connected to the + 15V supply rail
or a variable PSU.

b) Connect the meters to the
appropriate terminals (ensuring the
VSWR meter has its -ye terminal to
the PCB output) and set all presets
to mid -travel.

c) Connect Vref input to earth and
Vforward input to the voltage
source.

d) Apply power with + 10V on V
forward, and adjust RV2 until the
meter reads just off zero. Now vary
the external voltage from + 1 V to
+ 10V output and adjust RV4 until
the meter reads a constant value
(not necessarily OV) as the voltage
is varied between these limits.

Then adjust RV2 for
OV on the meter scale with + 10V
applied. (Bear in mind that the
meter is disabled below 1 VO input).

Figure 7: Autob idge PCB layout.

e) Disconnect Vref input from earth
and parallel across to Vforward
input. Again, vary the voltage
between the same limits, adjusting
RV3 until the meter reads a
constant value somewhere near full
scale (adjust RV5 if the meter goes
over full scale).

f) Adjust RV1, while varying the
applied voltage between + I V &
10V until a near constant reading of
FSD is achieved. If a constant
reading occurs just below or above
FSD, adjust RV5 for FSD.
Go back to step c)and repeat through
to step f) until no further
improvement can be obtained. This
%%ill probably only be necessary
once.

This completes the adjustment of the
VSWR section. The calibration of the
power section requires another power
meter of know n calibration in series with
the Autobridge. after making the
necessary interconnections with SI and
the RF sense head, which should be in its
screened case at this point, and its output

g)
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voltages taken to the main PCB via the
feedthroughs.

The status LEDs may be temporarily
connected if desired to check operation
after soldering to their PCB. If sufficient
power output is available from the trans-
mitter, each range should be adjusted as
near to FSD as possible for maximum
accuracy - failing this the highest
available powers should be used. For SSB
transmitters, single tone input should be
used for calibration.

Initially adjust the 400W range using
RV6, then the 40W range using RV7. The
crossover point between ranges is set with
RV8, and should be set such that the
switch is made at just over 40W output.

New calibration scales are required for
the meters. The existing scales should be
changed by carefully removing the 2 fixing
screws and the new scales fixed with
adhesive over the old before replacing - be
very careful not to hit the meter pointer
while doing this!

The instrument can now be cased. Once
everything is in place and wired up, switch
on and check that everything is still
functioning OK.

TABLE 2: Scale Calibration points

07o FSD on
meter Power

High Low
100 400 40
86.6 300 30
70.7 100 20
61.2 150 15
50 100 10
47.4 90 9
44.7 80 8
41.8 70 7

38.7 60 6
35.3 50 5

31.6 40 4

FaT0.49P

0000

LOW (YELLOW)

OK (GREEN)

00 40W (RED)
DSP

0000
isa 1

400W (RED)

^0 00 RMS (RED)

Lund PEP (ORANGE -RED)

In case of difficulty, Table 1 gives
typical voltages to be expected when the
instrument is aligned, with no RF input.

VSWR ONLY VERSION

This is fairly self-explanatory, as it is only
necessary to omit the power meter, and all
components associated with the power
measuring and range changing circuits.
All of the ICs are still required, but all
components associated with IC5 b,c and
d, Q2/RL I may be omitted. Otherwise the
construction is the same.

USING THE AUTOBRIDGE
As there are no controls to adjust during
operation, there isn't much to say about
using the device. As with all tuning
operations, start tuning at low power until
a lowish VSWR is obtained, then make
final adjustments at full power. If an
attempt is made at tuning with in excess of
200W output and a high VSWR, it is
possible that the coax in the current
transformer will get hot and the dielectric
fail. Always start low and work up.

Note that the VSWR and power read -

(:)
e
(:)

.e

Pin
No.

IC1 IC2 1C3 IC4 IC5

1 0.1 0.1 6.2 -15.2 0

2 0 0 9.7 9.7* 0

3 0 0 -14.0 9.7* 0

4 0 0 0* -15.2 15.0

5 0.1 0.1 -4.0' -15.2 0.9

6 0 0 -1.1' 0' 0

7 15.2 15.2 -15.2 15.2 13.0

8 0.1 0.1 0.2 0 0

9 0 13.4

10 -1.3* 0

11 -1.0' 0

12 1.0' 0

13 -14.0 0

14 9.7' 0

indicates voltage may vary depending
on chip offsets and drift around zero.

TABLE 1: Voltage reference figures.

POWER VSWR

0 T2

O
cg

V1

CI

0

1_1. PEP

RMS

Si

Figure 8: LED display PCB and layout.
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Figure 9: Wiring diagram.
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COMPONENTS LIST
Resistors (all 1% metox unless stated) Capacitors
R1,2 27R 1 watt 5%

carbon film C1,9 1n screw -in
feedthrough

CO 2SK55 or similar
02 BC237 or sim. npn

R3
R4,5,6,7,8,10,23,
29,33,37,41
R9,11,14
R12
R 13,15
R16,30
R17

2k2 carbon film

10k
12k
3k9
3k3
20k
100k

C2,3,7,8
C4
C5

C6
C12

10n disc ceramic
3p3 silver mica
140p max
compression
trimmer
68p silver mica
100n tantalum 16V
min

IC1,2 CA3140 (dil)
IC3 MC1495 or 1595
IC4 MC1741 (8 pin DIU
IC5 LM324
IC6 7815
1C7 7915

Miscellaneous
R18,21
R19,20

15k
2k2

C10 4u7 miniature
electro or tant 16V

M1,2 100uA FSD linear
type ML52

R22 15k minimum R L1 Sub -miniature relay
R24
R25,26,34,43,44

1k
1k5 carbon film

C11 33u 16V miniature
electro or tant.

type OUC
L1,2 TOKO type 8BA

R31,32
R35

1MO carbon film
82k

C17,18 470u 25V min
electro pc mount

1mH
T1 18 turns 0.56mm en

R36 33k C13,14,15,16 680n 25V tant Cu wire wound on
R38 5k6 ferrite core type
R39 2k7 Semiconductors 5961001101
R40 22k carbon film D1,2 0A91 (matched pair T2 Drake P0315 pcb
R42

Potentiometers
100R carbon film

D3,4,5,6
- see text)
1N4148

mount 0-15, 0-15,
3VA

RV1 4k7 ALPS cermet
preset

BR1 WO -005 bridge
rectifier

Fl 500mA in panel
mounting holder

RV2,3,5,7 22k ALPS cermet LEDs 3mm flat face Case Centurion type DX2
preset round: RF head enclosure Die-cast box size

RV4 10k ALPS cermet 3 x red 114x64x30mm

preset 1 x green DPCO miniature

RV6 47k ALPS cermet 1 x yellow toggle
preset 1 x orange -red PCBs, Cable, Sockets, etc.

ings are only accurate at the load
impedance for which the bridge was set
up. If you move to a 75 ohm system then
the calibration process will have to be
repeated.

So go ahead and enjoy the benefits of
"hands-off" tuning -up which the AUTO -
BRIDGE brings.

OTHER POWER RANGES
As described, the AUTOBRIDGE is
designed for a power range of 4-400W
output. If a lower FSD is required, this
can be achieved by recalibration of the
power scale, and changes to the number
of turns on TI secondary winding.

The formula for calculating the
required number of turns is:

These scales are shown correct
size for use 100uA ML52 type
meters.

R
N = P/R1 turns

Ed

where R = transformer load resistance
R1 = bridge load impedance
Ed = voltage developed across T1

secondary
P = power output for FSD

R, RI and Ed are known, in this case at 54
ohm, 50 ohm, and 10V respectively.
Hence for an FSD of 200W,

54 200
N = - = 10.8 or 11 turns

10 50

with scale calibrations divided by a factor
of 2.

Figure 10: VSVVR and power
meter scales shown full size.

Note that increasing the number of
turns on the secondary decreases the
output voltage. For lower power FSDs,
the calculation is complicated by the need
to maintain sufficient inductive reactance
of the secondary winding at 1.8 MHz. In
this case a minimum of 10 turns is needed
if correct current transformer action is to
be obtained.

In order to increase the number of
turns and maintain 10V output, RI and
R2 must be increased, e.g. for 50W FSD,
increase R1/2 to 47 ohms each, then:

94 50N = - - = 9.4, say 10 turns
10 50

Changes to the capacitive divider
network will also be needed to achieve a
completenull, with C6 decreasing as the
FSD power is reduced. C4 must not
exceed 8p (for satisfactory capacitive
reactance at 30-50 MHz). This latter
example would enable power measurement
over a range of 0.5-50W, in 2 ranges of 0-5
and 0-50W, with scale calibrations divided
by a factor of 8 (see Table 2 for scale
calibration points).

Your Reactions
Excellent - will make one
Interesting - might make one
Seen Better
Comments

C,rcie No.

68
69
79
70
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POWER
SUPPLIES

-UNDER THE SURFACE

Despite their apparent simplicity, the
design of power supplies involves more
than meets the eye. J. Stuart examines
some of the common pitfalls and presents
a few design notes.

IN DATA FILE No. 1 (R&EW Dec. '81) a wide range of general-
purpose power supply circuits were described. Many of them
provide excellent performance from few components and are
ideal for inclusion in all but the most demanding of applications.
Despite their apparent simplicity however, a surprising number of
attempts by engineers to run up PSUs like these fail to live up to
expectations. On more than one occasion a designer has declared
his earth -shattering new digital floggle-toggle project is just about
finished - "all I've got to do is bung the PSU on it..." Many
mods later...

SO WHAT GOES WRONG?
The most common faults are:
- Insufficient output voltage
- Too much ripple or instability
- Smoke
- Frequent failed regulators

Let's take the last one first because the DATA FILE gave the
usual answers. IC regulators and transistors go pop because you
put voltages where they don't like them, typically when you
power on or off. Read the data sheet carefully and check reverse
voltage limits, then remember that a reservoir capacitor holds
volts when the power collapses. In the example (Fig I) C1 should
be bigger than C3 to keep the regulator pin 1 above pin 3. Diode
D5 would protect against input shorts. If you have a capacitor in
the reference lead (pin 2), provide a discharge path like D6 of Fig
3. Also, use rectifiers with a reverse volts rating of at least twice
the transformer output.

12V

Figure 1: Typical three terminal regulator PSU design. Component
values need to be chosen with care despite the apparent simplicity
of the design.

INSUFFICIENT OUTPUT VOLTS
There are four factors to consider:
- Transformer regulation
- Diode drops
- Regulator headroom
- Reservoir capacitor size

The term reservoir rather than filter is used because the
purpose of the capacitor is to store charge and supply current
during the time that the AC. Voltage is less than the stored
voltage. Fig 2 shows what is happening. The diodes only conduct
when forward biased - at the peaks of the AC. This is a fraction
of each cycle and the reservoir capacitor has to recover during
that time all the charge it has supplied to the following circuits. If
we have a PSU supplying 100 mA and we allow 5% ripple on the
reservoir then the diodes would be on for about 20% of each
cycle, during which they would pass 500 mA. Five times the
current for one -fifth the time.

This means we have to select a transformer that will provide
the required voltage at five times the current our circuit is taking.
The larger the reservoir we choose the smaller the diode
conduction time becomes, worsening this problem -a 1% ripple
circuit needs a transformer regulation chosen at I I times nominal
current. PLEASE NOTE this does not mean you need a trans-
former rated at this higher current, only that you should know the
output voltage at that current, if necessary by guessing from rated
output regulation or just choose the next higher output voltage
than you think you need!

To allow for regulator headroom and diode drops the usual
way is to add OV7 for each diode (i.e. 1.4 for full -wave bridge)
and 2V for the regulator. Next remember that this headroom
must be available at the bottom of the ripple on the reservoir.

,,,

I
RESERVOIR
VOLTAGE

UNSMOOTHED
RECTIFIER

OUTPUT

-P4 H
CONDUCTION

PERIOD

Figure 2: The reservoir capacitor supplies current during the time
that the AC voltage is less than its stored voltage.

TOO MUCH RIPPLE...
Most cases of excess ripple are caused by the same problems just
described - if your input volts are down then each time the ripple
dips below the headroom needed by the regulator, the output
volts collapse momentarily, giving nasty 100 Hz hum or upsetting
the logics.

...OR INSTABILITY
One other possibility arises when using some IC negative
regulators such as the 79XX series. These must have output
capacitors of a minimum size to avoid instability - read the data
sheets again! These devices also have internal thermal protection
so if your output is down and you know you have plenty of
headroom try a finger on the case - sizzling noises indicate time
for a rethink...
SMOKE

Don't assume that a 1 Amp component will always give IA
happily. Check the thermal limits and compare with 1 x (volt drop
across device). Also check what heat sink the spec. assumes (given
in °C/Watt).

WORKED EXAMPLE
Let's assume we need a 12V 500mA PSU. We'll use a 7812 IC for
simplicity, which is rated at 1A. Fig 3 gives the circuit. First,
consider the power dissipated in the IC:
P = 1 x (Vin - Vout) = 500 mA x (Vin - 12)_ 2 Watts (free air)
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FEATURE

This gives a max, input voltage of I6V, min. 14V to give 2V
headroom. Next choose an input ripple say, OV5pp. This puts our
min. to 14V5 and defines the reservoir cap.:

Cres. = I/2fVrip = 500mA/ 2 x 50 x 0.5 = 10 000u
Now the transformer. Add 1V4 for the diodes Vo -7 16V to
I7V4)

Vac = 0.71 x Vo = I1V3 min to 12V3 max.
It looks as though we will use a 12V nominal transformer which
will give 1.4 x 12 = 17V peak. Next work out the current taken
during the conduction period:
Conduction angle = arccos ( I - Vrip/Vo) = arccos (1 -0.5/17) =

13.9°
Current !secondary = 10 x 900/13.9° = 3.5Amps
3.5A peak is equivalent to a 2.5A rms rating so we would need a
30 VA unit (I2V x 2.5A) which may be surprising since the PSU is
only delivering 6W.

The problem with this apparently good design is that we have
not allowed for tolerances. A typical small transformer could be
± 10% or ± I .7V peak and we only have IV of leeway in our DC
line. If we pick a 15V transformer (usually the next one up) we
will overheat the regulator whose internal protection will shut
down the output. We need a heatsink on it. I 5W is allowed on an
infinite sink so let's try IOW and find a heatsink give 10°C/W.

Vin(max) 12V + 10W/500mA 32V

Vac(max) 0.71 x (32V + I V4) 23V6

We can now use our I5V transformer to give 2IV2, selecting a
40VA unit (15V x 2.5A), or try to be clever with the regulation.
10°/o regulation at rated power is common and if we tried a 20W
unit we can expect to lose another 10% to around I9V DC, still
well above our 16V min. A IOW one would be running at four
times rated current and would be 30% down at 14V8 which is

Figure 3: A 12V 500mA PSU. The component values are derived in
our worked example

inadequate, even though it has 1.5 times the PSU's output rating!
This is a common pitfall.

That completes the design except for choosing working
voltages. Use 50V diodes (I N4000 etc) and 25V capacitors or
higher and you should be OK.

Now you see the techniques you should be able to extend them
to any PSU you need.

R & EW

Back copies of R&EW, December '81 are available from our
back issues department. Details on page 5.

Your Reactions
No. Cud'. No.

Immediately Interesting 60 Not Interested in this Topic 62
Possible Application 61 Bad Feature/Space Waster 63

L

NEW! 1503 -HA high resolution multimeter

-3nrorin
!AL U

!IMIN, tr, *8 N-Fr- ...

Wk. 121114 o VD OM

lart Ta 1M ZNIP. DS 1 INN, fausumpor ,
ThInibT7 1503

Thurlby 1503 (0.050/c) acc.) -£149 + VAT available ex -stock.

1 503-HA(0.03°'o acc.) -£165 VAT

even higher accuracy
at remarkably low cost

 0.03% accuracy on dc volts
 434 digits (±32,768 counts)
 10IN, lOmfl, InA resolution
 7 functions including Frequency
 Current measurement to 25 amps
 Mains/Battery, fully field portable
 Full range of accessories available

Full data from Thurlby Electronics Ltd. Coach Mews, St. Ives, Cambs. PE1 7 4BN Telephone: 0480 63570
sThurlbyla
designed and built in Britain

157 for further details

Take me to your NEWSAGEllT
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
AUGUST 1982
RADIO & ELECTRONICS WORLD
and every succeeding issue until
further notice.
Name:
Address:
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DC PREAMPLIFIER
A design that offers the possibility of remote control.

THE ABILITY TO ALTER a
preamplifier's volume and tone control
settings and to select the different inputs
available to it via a DC voltage has a
number of advantages. Remote control of
the amplifier becomes a possibility, either
by means of a wire link or via an IR
system based on one of the many chip sets
custom designed for such tasks.

A wire link system, while not favoured
for armchair control of an amplifier - an
IR system is essential for this - would
provide ideally as part of a car's hi-fi
system. The expensive pre/power
amplifier combination could be hidden,
leaving only the control panel at the mercy
of any potential thief. In this case the
mains PSU and RIAA section would, of
course, be omitted.

A DC control system also means that
all signal paths, subject to RFI,
particularly in these days of CB, are
confined to the PCB, making layout
problems almost non-existent.

HEART TO HEART
Recently introduced ICs provide the heart
of the design overcoming the problems
associated with CMOS switches and of the
introduction of FETs to signal paths.

The amplifier offers four inputs, three
at line level and one suitable for use with a
magnetic cartridge. A mute feature
ensures that switching between sources is
a 'noiseless' operation.

Control of Volume, Balance, Bass,
and Treble is provided and in addition a
DC switched Loudness function provides
the Bass and Treble boost that many
people like when listening at low volume
levels.

CONSTRUCTION
The preamplifier should pose no problems
during the construction stages. The
overlay provides the necessary guidance.

It's usually worthwhile to give the
completed board a final check before
applying power, paying particular
attention to the orientation of polarity
sensitive components.

The only adjustment necessary to the
completed unit is to ensure that the supply
line is at 15V. Connect a meter to the
positive side of C39 and to ground and
adjust RV I until the supply is at the
correct value.

CIRCUIT DESCRIPTION
The preamplifier is based around four
IC's, details of two of them having been
published in previous R&EW Data Briefs
(TK10321 - Feb 82, LM1035 - June 82).

The RIAA equalisation stage is
configured around an NE542 ICI. This is
a low -noise dual preamplifier whose
response is tailored to meet the demands
of the RIAA 'frequency law' by its
associated components.

The signal from the RIAA stage,
together with line inputs from the three
other input lines are fed to IC2. This is an
anlogue switch IC that provides the
dynamic range and noise performance
demanded in this application.

The IC comprises a four channel audio
switch, with single push -to -make
momentary switching with full interlock
guard and a priority scheme to ensure that
only one input can be selected at any one
time.

The IC features a 'mute' output which
is connected to IC3's 'mute in' to ensure
noiseless switching between sources.

The IC 'remembers' the channel
selected when the amplifier is switched off
and when power is re -applied the last
channel selected remains the selected
source.

The signal selected by IC2 is fed to IC3

an AF amplifier with muting system
KB4438.

The amplifier provides a gain of
approximately seven, this is to make up
for any losses in the previous stages and to
provide an adequate drive level for any
following stages of power amplification.

This IC also features a mute control
which is fed from IC2 and mutes the
signal during switching of sources thus
ensuring a noiseless transition between
sources.

The final section of the amplifier is
based around IC4, LM1035.

This is a DC operated Volume/Tone/
Balance IC custom designed for use in
`mid-fi' audio applications.

The volume control function of the IC
is controlled by the DC voltage on Pin 12,
Treble by a voltage on Pin 4 and Bass and
Balance by the voltages on pins 14 & 9
respectively.

Capacitors C21 and C119 define the
bass and treble characteristics of the ZC as
well as the loudness compensation contour
which is engaged by a voltage on pin 7.

Response 0 - 20KHz,
Controls set to zero (2KHz div., 10dB div.)
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DC PREAMPLIFIER PROJECT

R12,13
R14
R15
R17

Capacitors
Cl
C2
C3,26,27,31
C4

100mA

FUSE

E

Resistors

R1
R2
R3
R4
R5
R6

C42 - C45 1
100n

DI

COMPONENTS LIST

470R
100K
270R
2K2
12K
270K

R7,8,9 1K0
R10,11,16,23-27

47 K
27K
680 R
3K3
8K2

luO Tantalum
100p Ceramic
100u Electrolytic
3n3 Mylar

C5 1n0 Mylar
06,7,8,9,13,14,18,20,46

10u Electrolytic
C10,11,12 68p Ceramic
C15 47p Ceramic
C16 150p Ceramic
C17 47u Electrolytic
C19 10n Polycarbonate
C21 390n Polycarbonate
C22 4u7 Electrolytic
C23,24,30,38,42,43,44,45

100n Ceramic
C25
C28,29
032,33,3 4,35
C36,37
C39,41
C40

Inductor
L1

Semiconductors

101
IC2
IC3
IC4
IC5
D1
D2,3
D4
D5 -D11

Switches

SW1-SW4
Sw 5
SW6

10u Electrolytic
47u Electrolytic
220n Polycarbonate
220n Polycarbonate
4700u 16V Electrolytic
10u 25V Electrolytic

100 uH

NE542
TK10321
KB4438
LM1035N
LM317K
BRIDGE RECTIFIER
IN4001
IN4148
5mm RED LED

2p MO (ALPS)
2p Latching
2p Latching

4700uF
C41
35V

IC5
LM317K

R28 TD2
220:2 I N4001

5K
PRESET.

10.I25
25V

Circuit Diagram of the Power Supply.

Miscellaneous

PCB, Mains Transformer (PB 0617),
Fuse (100mA), 5 Pin DIN Sockets, etc.

NOTE: Right hand channel component
numbers are preceded by the number 1.
Components duplicated in both
channels are not included in the
component list. Full details in next
month's issue.

100uH +V CC

4700uF
C39
16V

O
±VCC 2)

R29
1K

D11

Due to pressure of space the PCB foil
pattern and overlay details have been
held over until next months issue.

R& EW

Your Reactions
Excellent - will make one
Interesting - might make one
Seen Better
Comments

CIrcie No

145
146
147
148

I

\ /

\ I 1

BUS -BAR CHOKES
Micrometals standard line of Bus -Bar Cores: ideal for

switching power supplies to 300 amps. Send
for information concerning these

other iron powder
cores for power

filtering.

MICROMETALS, INC.
/ I \

- '-

Ambit International, 200, North Service Road, Brentwood, Essex. CM14 4SG.
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QUARTZ
STOPWATCH

CHRONOGRAPH
TIMEPIECE

Call it what you will, this
device tells the time, has an
utterly comprehensive stop-.
watch facility, with alarms,
day, date etc.
Count the 1/100ths of a
second until the next R&EW

OMEN MIIIMIN111111 IIMIIMM111E Me INNIONME

is published.

Send Cheque, KO or credit card no. to:- Stopwatch Offer,
R&EW, 200 North Service Road, Brentwood, Essex, CM14 4SG.

Shown approx.
1.3 x full size.

L-0frf PW-TE

p pi-7W
(JR E tl

Vv

NUCLEAR RADIATION DETECTOR
With an RN2000 Radiation Detector you will be able to monitor the build up of radiation

and know when it is necessary to move into your shelter. Once inside the shelter, by
using the meter and the radiation guide printed on the unit you will know

as soon as it is safe to leave your cramped livi conditions.
Whether or not you have a purpose built shlilpr, the fa is that there will be

survivors following a nuclear attack. They itrill need move about; tids
unit will provide an instantaneous warnin high

contamination areas.

RAY N

goo

Remember! Radiation caenot be felt, seen, or smelt.
FAMILY'S SAFETY COULD DEPEND UPON THE RN2000.

DESIGNED FOR THE HOUSEHOLDER

HAND HELD
MEASURE M BACKGROUND TO HIGH

LEVEL RADIATION
TESTS FOO R CONTAMINATION
AVAILABLE ITH EXTLRNAL PROBE FOR.
SHELTER OWNERS loptional esti*
FEATURES A UNIQUE HIGH LEVEL

WARNING INDICATOR
EXCLUSIVE PRICE TO R&EW RE.DERS 199.00 inclusive.

kactual retail price 1138.

%Send cheque or Poeta! Order to
RAY NUCLEONICS,

,ga It Rosa:144,AD GARDENS
HUTTON,

JULY 1982

IF* LtalBEK C4 1

163 for further details
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BARGAIN OFFER

ANNUAL BOUND VOLUMES

RADIO & ELECTRONICS
CONSTRUCTOR

Each of these handsome bound
volumes 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.

12 monthly issues to July 1974
(Vol. 27), 1975 (Vol. 28), 1976
(Vol. 29), 1977 (Vol. 30).
ONLY £3.95 each inclusive of
post and packing.

12 monthly issues to August
1978 (Vol. 31), 1979 (Vol. 32),
1980 (Vol. 33).
* Volume 33 contains Ian
Sinclair's Databus Series -
How Microprocessors Work
Selection & Bussing, CPU
Registers; Addressing Memory
The Accumulator; Inputs &
Outputs; Interrupts; Status
Register; Signed Binary
Arithmetic; Computing
Languages.

ONLY £4.95 each inclusive of
post and packing.

Please send remittance payable to
'RADIO & ELECTRONICS WORLD'
stating volumes required to:-

DATA PUBLICATIONS
45, Yeading Avenue,

RAYNERS LANE, HARROW
Middlesex HA2 9RL

4 4irwor-dr-

geable ,,
Pd cell!
2.2Ah

. 220mA
',ours
:used,(

3,

Aclerautladbar
gasclicnt

12v 2.2Ah

ilung mit 220mA
lur 16 stunden

e empfohlen

AN 220 C-
C Size E.

KRH 27/50

R&EW offers you the lowest price full -spec Ni-Cads in the UK
1-9 10-49

AA 500mAH £ 0.80 £ 0.74
C 2.2AH £ 2.35 £ 1.99
Sub D 1.2AH £ 2.15 £ 2.05
D 4.OAH £ 3.05 £ 2.85
PP3 110mAH £ 3.70 £ 3.50

A range of low cost chargers to
Type Application
CH4/50 4 x AA
CH6/50 6 x AA
CH2/400 2 x D
CH1/22 1 x PP3

al l orders to:

R&EW Offers, 200,Norrh Service Road
Brentwood, Essex CM14 4SG

suit above battery types.
Price

£ 4.95
£10.95
£ 9.55
£ 4.95

RADIO & ELECTRONICS IhORLDI TIES
A touch of class - for those occasions
when you want to look your best! Navy
blue with logo in light blue and white.
£4.95 inc. P&P and VAT to the
'general public' - only £4.00 to R&EW
subscribers who should send in the
mailing label as evidence.
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NEWS OF THE WORLD

SPREADING THE WORD:
Spare a kHz or two for R&EW in 2m

SUBSCRIBERS MAY HAVE noticed
that the first issue of the Newsbrief (one
of the added extras these fortunate folk
get when the issue is mailed out) contained
a few words on the subject of a lecture by
the American IEEE being broadcast in the
144MHz band for the benefit of New York
listeners.

Good grief! What is 'amateur' radio
coming to these days?

Apart from an amazingly sound source
of income for the Japanese communications
industry, the answer seems to be "not a
lot". It provides an interesting and
enjoyable social facility for its many
followers, affords the opportunity to
serve on committees that might otherwise
not present itself, but it doesn't seem to be
doing as much as it might to enhance the
technical and technological knowledge of
its adherents.

The concept of using it as a means of
broadcasting to specialised sections of the
community with minority interest features
seems to be worthy of very close examin-
ation. The RSGB provides a weekly news
service on the HF and VHF bands, which
they do very well - but this is only scraping
the surface of the possiblities that exist for
using the medium for informing and advis-
ing the technical community of what's
going on.

Read all about it
There are very many publications seeking
to attract the attention of the technical
community in this country. (A free sub to
the first reader who can submit a complete
list of everything allied to electronics,
communications and computing). The
industry is widely recognized as being the
major growth industry in the world, and
our educational system is being whipped
up into a better appreciation of the whole
business with stickers and teeshirts to
remind us that this is IT. (The year of
Information Technology).

The existing broadcast media are not
visibily contributing greatly to the
dissemination of technical knowledge
(hats off to the BBC computer programme,
even if they couldn't resist the temptation
to waste the first ten minutes of the first
programme by wandering around Stone-
henge). Arguably, it is not their job to do
so - as one producer once said in a reply to
the writer of this piece, "our job is to
entertain the viewers". Well, they don't
make a conspicuously brilliant job of that
either - but we won't split hairs.

One of the major frustrations occurs
when you wander into work/college and
everyone says "did you see that terrific
programme on computers last night??"
and you realize that Aunty has managed
to sneak in another Horizon gem without
you noticing it. The feeling is even worse
when you discover that you had been
dozing in front of something like 'The
Good Old Days' while it had been going
on surreptitiously on the 'other side'.

So how about VHF/UHF narrowband
communications for the dissemination of
minority programming - and also
computer programmes in ASCII?? And
how about using a few kHz of existing
amateur communications bands to fore-
stall the usual technical garbage about
band occupancy and the like. There are a
few kHz of two metres devoted to
unloved, abused and unwanted repeaters
that might usefully be used for such a
service.

What's the catch?
Well, apart from the question of the
political standpoint on such a concept, it
seems fair to assume that the catch is the
one of organisation and policing. The
IBA would doubtless wish to pass an
opinion, and the RSGB are doubtless
going to have something to say. Never-
theless, it seems fair to ask the Home
Office to consider sanctioning an
experimental service along these lines,
since it is hardly likely to cause any upset
to anyone.

So you will be interested to learn that
R&EW telexed the HO for just such a
facility, so that we might experimentally
broadcast a nightly 7pm news report on
144.500MHz to cover the London and
South East on NBFM from Brentwood.
The content would be based on matters of
interest to the technical community (not
just amateur radio), and we hope to use
this to draw other persons from outside
amateur radio into the general concept.
Perhaps the broadcast could be repeated
at 5pm and 6pm to catch listeners on their
way home from work.

We will keep you advised of the
progress we make with the HO. A copy of
the telex, together with a reasoned
argument as to why it should be allowed
to go ahead was sent to the Minister for
Information Technology, the Rt. Hon.
Kenneth Baker MP., since the argument is
not one of technical feasibility, but one

requiring a political decision.
Perhaps such a medium would afford

a better place to communicate changes in
the amateur radio licence conditions than
in the London Gazette.

Don't miss it
If, and it's a big 'if', we get the go ahead,
we suggest that you put aside a single
channel receiver specifically for the
purpose of monitoring G4REW the
UOSAT receiver described in the May
issue would be ideal, together with a
suitable on off timer so that you can be
sure you don't miss it. If you're outside a
60 mile radius of Brentwood and will feel
frustrated at being unable to take part,
then wait and see if we can squeeze an HF
allocation on 80m - but that's going to be
a whole lot more difficult.

The same channel might be used by any
number of minority interest programmes,
using a digital selcall technique to identify
their 'classification' for the benefit of
listeners.

Meantime, if you like the idea (or if
you don't), write to us, and write to
Kenneth Baker MP at the House of
Commons - London SW IA OAA. We are
keen to get comments from the trade tosee
if they too would welcome such a concept
which we feel might do a great deal to
advance the interests of the scientific
community (and other minority interest
groups) in this country.

PS

G4REW (if we can get the callsign,
otherwise G8CYK) will be trying to make
an effort to organize a net on 2m on
Wednesdays, starting at 6.00 pm on
144.500MHz, with a coverage within a 60
miles radius of Brentwood. This will not
be a (broadcast) as such until we get the
permission, but you may find it interesting
and worthwile to join in and get up to date
on what's on. We might also be able to
answer problems with R&EW projects
-but more probably we will set up another
time for such a clinic session. Circle
number 5 if you think you may want to
take part, and we will get an idea of how
best to organize the schedules.

All but two of the editorial staff are
licenced radio amateurs, so the operators
are likely to be rotated as the vocal chords
expire.
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GAREX (G3ZV1)
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THE ULTIMATE

SCANNER
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COMPARE THESE FEATURES
* SPECIALLY DESIGNED FOR EUROPEAN MARKET
* MICROPROCESSOR CONTROLLED 32,000 CHANNELS
* AM & FM ALL BANDS
* WIDER COVERAGE: 26-58, 58-88, 108-180, 380-514MHz;

includes 10m, 4m, 2m & 70cm Amateur bands.
* 5kHz & 121/2kHz FREQUENCY INCREMENTS
* 16 MEMORY CHANNELS WITH DIRECT ACCESS
* 2 SPEED SCAN/SCAN DELAY CONTROL
* 2 SPEED SEARCH UP AND DOWN
* SEARCH BETWEEN PRESET LIMITS UP AND DOWN
* 3 SQUELCH MODES inc. CARRIER & AUDIO
* RELAY OUTPUT FOR Aux. CONTROL
* INTERNAL SPEAKER
* EXTERNAL SPEAKER & TAPE OUTPUTS
* LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM
* AM -PM CLOCK DISPLAY
* 12V DC, 230V AC OPERATION
* 12 MONTH WARRANTY FACTORY -BACKED SPARES

& 'KNOW-HOW' AND THE ALL-IMPORTANT PRE -
DELIVERY CHECK BY GAREX THE

MAIN SERVICE & SALES AGENTS
£264.50 INC VAT Delivered

"SCAN -X" VHF/UHF BROADBAND
FIXED STATION AERIAL £19.90.

Ideal for SX-200 and other VHF/UHF receivers.

SR -9 monitor. 2m FM with 144-146MHz full coverage VFO + 11 xt I

controlled channels; ideal for fixed,iM,/P use. 1 2V DC operation £47 50
Marine Band SR -9, 1 56-162MHz, same spec. and price.
CRYSTALS FOR NR -56, SR -9, SR -11, HF-12, TM -56B All 2m
channels frOm01145.00) to 33 (145.8251. Also 144 80, 144.825,
144.85 Ray net at £2.46 (+20p post per order) Over 40 popular marine
channels at £2.85 1+20p post).

RESISTOR KITS a top -selling line for many years. E12 series, 5% carbon
film, 10E2 to 1M, 61 values, general purpose rating 1.W or YtW (state
which)
Starter pack 5 each value 1305 pieces)
Standard pack 10 each value 1610 pieces)
Mixed pack, 5 each Y.W + /,W (610 pieces)
Giant pack, 25 each value (1525 pieces)

£ 3.10
f 5.55
£ 5.55
£13.60

NICAD RECHARGEABLES physically as dry cell: AAIL/71 £1.30;
CI 11111 £3.35. PP3 £5.55. Any 5+, less 10%, any 10+:less 20%.
CRYSTAL FILTER 1 O. 7MH7, 12YAHz spacing, ITT 901C £6.90
CO -AXIAL CONNECTORS & ADAPTORS SAE full list.
PL259 UHF plug with reducer 75p; S0239 UHF socket, panel mid. 60p;
'ohne coupler (2 x sockets) £1.00; Inline coupler (2 x plugsl£1.00. An
5+ connectors less 10%
HT TRANSFORMER multi -tap mains pri., 5 secs: 35V 200mA, 115V
150mA, 50V 500mA, 150V 300mA, 220V 300mA £5.50

PIE CAMBRIDGE SPARES lour speciality, SAE full list) Ex. equip.,
fully guaranteed. Rx RF board 68-88MHz £5.95. 10.7MHz IF £3.65.
2nd mixer 10.7MHz to 455kHz £3.00. 455k14z block filter 12'/kHz
£9.40, ditto 25kHz £3.00. 455k Hz AM IF £3.65. Audio bd. £1.95, and
many more. Vanguard & Westminster spares also.
GAREX FM DETECTOR and squelch conversion for Pye RIT equipment
Ready assembled, full instructions. Tailor-made, easy -fit design, replaces
existing squelch board, with minimum of modifications. For AM
Cambridge £5.95; for Vanguard AM25B (Valve R X) £5.75; for Transis-
tor Vanguard AM25T £6.60
MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS

(trade enquiries welcome)
PRICES INCLUDE UK P&P and 15% VAT

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS

Phone 0296 668684. Callers by appointment only.

1

1

S

1

1

!WOOD Et DOUGLAS!
NEW PRODUCT TPUP2 Converter £19.60 in kit form
AVAILABLE NOW
PROJECT

4M EQUIPMENT
FM Transmitter (1)5W)
FM Receiver

70cms EQUIPMENT
Transceiver Kits end Accessories

CODE

4FM2T
4FM2R

ASSEMB'D

34,75
61.66

KIT

21.20
42.15

FM Transmitter 10.5W) 70FM05T4 38 10 23 10
FM Receiver 70FMO5R5 68 25 48 25
6 channel Transmit Adapter 70MCO6T 19 85 11 95
6 channel Receive Adapter 70MCO6R 27 15 19 95
Synthesiser 12 pcbsl 70SV2513 8495 60 25
Synthesiser Transmit Amplifier A X3U 06F 27.60 17 40
Synthesiser Modulator MOD 1 8 10 4 75
Bandpass Filter BPF 433 6 10 3 25
PIN RF Switch PSI 433 9 10 7 75
Converter 12M or 10M i f I 70RX2,2 27 10 20 10
FM Package 1 (Crystal Controlled) 70PAC1 135.00 100 00
FM Package 2 i Synthesised) 70PAC2 163.00 128 00
TV Modulator (for 70FM05T41 TVM1 8.10 530

Power Amplifiers 1FM CW use)
50rriVa to 500mW 70FM1 12 05 685
500mW to 3W 70FM3 19 65 13 25
500mW to 10W 70FM10 3070 22 10
3W to IOW 70FM3 10 19 75 14 20
Combined Power Amp Pre Amp 110W1 70PA FM10 48 70 34 65

Pre,Amplifiers
Bipolar Miniature 113dB gain) 70PA2 7 90 595
MOSFET Miniature 114dB gams 70PA3 8.25 680
RF Switched 125W makl 70PA2 S 21.10 14 75

2M EQUIPMENT
Transceiver Kits and Accessories
FM Transmitter 11.5W) 144FM2T 36 40 22 25
FM Receiver 144FM2R 64 35 45 76
Synthesiser l2pcbsi 14451'25B 78 25 59 95
Synthesiser Transmit Amplifier 5 Y2T 26 85 19 40
Bandpass Filter BPF 144 610 325
PIN RF Switch PSI 144 9 10 7 75
Synthesised FM Package (1)5W1 144PAC 138 00 105 00

Power Amplifiers
1 5W to 10\41 (FM) INo Changeover, 144FM10A 18 95 13 95
1 5W to 10W (FM) (Auto-Changeoveri 144FM1OB 33 35 25 95
1.5W to IOW (SSB4M110)P Changeoveri 144LIN10A 26 80 19 87
1 5W to IOW ISSE1r FM/ lAuto Changeover) 144LIN108 35 60 26 95

Pre.Amplifiers
Low Noise, Miniature 144PA3 810 695
Low Noise. Improved Performance 144PA4 10 95 795
Low Noise. RF Switched 144PA4 S 18 95 14.40

SYNTHESISER ACCESSORIES
10 channel Scanner PROSCAN 1 23 70 15 56
asplay Decoder Driver DISP1 2 22.60 16.10

GENERAL ACCESSORIES
Toneburst TB2 620 385
Piptone PT2 690 395
Kaytone PTIK1 820 595
Economiser BEI 4 80 350
Regulator REG1 680 425
Solid State Supply Switch SSR1 580 360
Microphone Pre)Amplifier MPA1 5 40 295
Noise Filter SLFI 595 440
Reflectometer SWR 1 6 35 5 35
CW Filter CWFI 6 40 4 75
TVI Filter 70F16P 420 340

MICROWAVE PROJECTS
Microwave Drive Source M DO5T 29 50 20 40
Bandpass Filter BPF 384 510 325

All prices include VAT at the current rate Please add 70p to your total order for post and
handling Kits contain all.rpcb components but no external hardware. Crystals are not supplied
for transceivers but are for converters synthesisers etc. Kits when stock are 2-3 days
otherwise up to 28 days depending on component availability Assembled modules 20-40
days depending on stock Non,amateur frequencies can be supplied for assembled modules
but we reserve the right to charge up to 20% excess to cover handling costs All postal
enquiries require an SAE please, a large one if full lists are required' Non technical enquiries
only can be taken 10am-4pm on 07356 5324 For technical information please call 07356 5324
or 0256 24611 between 7pm-9pm, as we are part time

Kits are available from the following agents

Amateur Radio Exchange. Northfield Road. EALING 01579 5311
J &Haim. 25 The Strait, LINCOLN 0522 20767
Darwan Electronics. 13 Thornclifie Drive, DARWEN, Lancs 0254 771 497
United Trading A13, Boo 16024. 200 25 MALMO, SWEDEN 040 94 89 55

9 HILLCREST, TADLEY

BASINGSTOKE, HANTS RG26 6JB

4111P'' I 41." I I I I 41IP' I I I I I AdP"
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271 for further details
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NEWS BACKGROUND

THE ALL ELECTRONICS SHOW'S
inaugural event at the Barbican
Exhibition Centre was enormously
popular. Following the rumblings of
discontent at the last Grosvenor House
exhibition, Mr. Steadman was a very
happy man indeed by lunch time on the
first day, when it was already apparent to
most exhibitors that this show was going
to be 'worth the trouble'.

By the end of the exhibition, he had
already booked space for another 200
exhibitors, and was exuding a justifiable
confidence that maybe here was the event
to replace the fabled Paris Components
Exposition as the premier European
event. The manageable stand size (and
cost), coupled with the excellent
communications of the Barbican location
will mean that those extra 200 stands will
be sold long before next April.

The fact that Communications '82 at
Birmingham was staged at the same time
was a matter of considerable frustration
for many of us who wanted to see both,
but couldn't really spare the time. Reports
carried back from darkest Brum indicate
that attendance there suffered from the
greater attraction of the new Barbican
extravaganza.

THE WORLD WAS THERE
R&EW attracted crowds throughout the
show and it was apparent that we were
introducing many lost souls to the benefits
of being an R&EW reader. Several 'deals'
were struck for future articles, and we
have received an interesting invitation to
present the Z8 system for consideration in
High Places.

Over 1.5 tons of catalogues and back
issues (minus the vouchers, of course)
were presented to eager and enthusiastic
electronics persons, and a good time was
had by most people. The usual problems
of trying to deal with five enquirers at
once led to the frustrations that affect
most shows - agitated would-be
enquirers hovered around whilst old
friends were engaged in conversation, and
if you were one of those who found the
crush on our stand too severe, our
apologies. You are always welcome to
come along and see us at the editorial
offices, although you will need an
appointment to see any specific member
of the team.

SOUND AND VISION
One general complaint arose from the
continual drone of the background music
system. The choice of music wasn't too
awful, but the inevitability of it was.
Please, no more next time - or at least
provide the stands with volume controls.

This show saw the breathtaking
innovation of a closed circuit TV system
run by Electronics Weekly. Your scribe
only caught the occasional glimpse
(thankfully) but it was truly memorable
for the awfulness of the interview
conducted with some Hitachi
representative rabbiting about 64K RAMs
in plastic. The rivalry between Electronic
Times (nominal sponsors) and Electronics
Weekly (interlopers and exhibitors) was
quite impressive to behold.

SERIOUS STUFF

The semiconductor Sales Manager of
AEG, Brian Perks, tried hard to look

concerned when we told him of our
problems in obtaining BFT95s and
BER91s, but they were having such a good
show (particularly on Opto products) that
he just couldn't help seeing the funny
side.

George English (of George English
Electronics) was just about ready to start
dismantling the stand when we called on
him at 4pm on the last day. The bijou
GEE bar had just about run out, and
George was generally as well pleased with
the whole affair as anyone else. Those of
you who still remember 'Beat the Clock'
may care to muse upon the backdrop to
his beaming visage.

Recent Queen's Award winner for
technology, Howard Buckenham of
Neotronics was spotted amongst the
drawing boards on Fred Cox's stand. If
you've read this far and you manage to
spot Howard in his alter ego, and you are
one of the first five readers to approach
him waving this edition of R&EW, with
the immortal words:

"You are G3PGN, and I claim the free
R&EW tie...."

k

ALL IN ALL

Most of the exhibitors breathed a sigh of
relief that it looked as if the AES was
sufficiently successful as to effectively
forestall any attempts at immitation or
dilution. There are enough 'shows' in this
business already, and it would seem
sensible to hope that the expanded AES
can perhaps encompass a broader range
of topics next year. R & EW
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PANASONIC
RF3100
Although not generally seen on
the amateur communications market,
this set is a delight. William Poel reviews.

PANASONIC (one of the many brands
under the massive Matsushita umbrella)
came to our notice by chance, when
thumbing through a shortform catalogue.
In view of the ubiquity of the Sony
ICF2001, (they still won't reply to our
technical enquiries about some strange
effects we found with a review model), we
thought that it was strange that this
receiver was so little known in this
country.

SW1-29

The helpful people at
delivered one promptly after our request.
In fact, so efficient was the Panasonic
service that we feel obliged to say that we
were delighted. The only problem was
that they wanted it back in such a short
space of time, that we were only able to
become fleetingly acquainted with its
virtues.

Panasonic

TABLE 1 SPECIFICATIONS

Frequency Range:

Type:

IF:

Sensitivity:
( Modulation 400 Hz,\

30%, for 50 mW )

Selectivity:

Image Interference
Ratio

SW1 1.6-2.0 MHz (187-150 m)
SW2 2.0-3.0 MHz (150-100 m)

The RF3100 is a fully battery/mains
portable counterpart of the Trio R600,
with the FM band thrown in for good
measure. It sells for around £180
(including VAT), and was generally
reckoned by all who had the chance to use
it, to be a charming and easy -to -use set.

1

T FM

Frequency Range:
Type:
IF:

Sensitivity:
SW29 29.0- 30.0 MHz (10.6-10 m)
Double Superheterodyne with Image Interference
Phase -Locked -Loop Synthesizer Ratio:
1st IF: 10.695 MHz
2nd IF: 455 kHz

S/N 6 dB S/N 26 dB
5 MHz 1.2mV 12AV
12 MHz 1.4µV 14p.V
23 MHz 100 Number of Figures:
WIDE ±3.5 kHz (-6 dB) Frequency Stability:

FM 87.5-108 MHz
Single Superheterodyne
10.7 MHz
2.5µV/750 (-3 dB Limit Sens)
2.51./V/750 (S/N 26 dB)

25 dB (at 98 MHz)

Frequency Display

±7 kHz (-50 dB)
NARROW ± 1.5 kHz (-6 dB)

±4 kHz (-50 dB)

5 MHz 50 dB
12 MHz 40 dB
23 MHz 45 dB

LW/MW
Frequency Range:

Type:
IF:

Sensitivity:
Modulation 400 Hz,

30%, for 50 mW
Selectivity:

Image Interference
Ratio:

LW 150-410 kHz (2000-732 m)
MW 520-1,610 kHz (577-186 m)
Single Superheterodyne
455 kHz

S/N 6 dB
LW 70µV/m
MW 35p.V/m
WIDE ±3.5 kHz (-6 dB)

±7 kHz (-50 dB)
NARROW ±1.5 kHz ( -6 dB)

±-4 kHz ( - 50 dB)

LW 40 dB (at 200 kHz)
MW 40 dB (at 1,000 kHz)

Display Type:
Precision:

7 -segment Fluorescent Tube
Direct Readout to 1 kHz for AM
Direct Readout to 10 kHz for FM
5 digits
Within 500 Hz during any 30 minutes
after warm-up (SW)

1

General Specifications
Semi -Conductors:

Output Power

Speaker
Power Source

Power Consumption
S/N 26 dB Jacks
600AV/m
4000//m

Antennas:

Dimensions
(WxHxD):

Weight:

IC 11

FET 5

Transistor 63
DC Max 2W
AC M.P.O. 1.5 W
9 cm (3 ") PM Dynamic Speaker (810
AC 110-125/220-240 V, 50/60 Hz,
or DC 12 V (Eight "D" size Flashligh
Batteries) (National UM -1 or equivalent)
15 W

Earphone/External Speaker (8(2)
Headphones (8(1)
Rec out/phono (DIN Type)
Telescopic Antenna for FM & SW1 - 29
(1053 mm)
Ferrite Core Antenna for MW & LW
(10C x 160 mm)
External Antenna
371x 122 x 241 mm
(14-1-x44x94-")
3.2 kg (7 lb. 0.9 oz.)
without batteries
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PANASONIC RF3100

WHIP

FM

SV LOW0
1_W/MW

PRE -
SCALER
V100

vC0 PLL
PROGRAM REFERENCE

110 246011

0

PR°C1,wit04
'/60 '/sti

CIRCUIT DESCRIPTION

11.695,-40.695

1

60-8814H1

FILTER

48 305

47.305
1.4Hz

51 2MHt

ILTER

Like all major Japanese manufacturers,
Panasonic provide that is so well
illustrated and comprehensive that the
enterprising could set up a production line to
make the receiver simply using that alone.
The block diagram is shown in Fig 2 while Fig
1 shows the circuit diagram of the signal
processing circuitry.

The set suffers the usual compromise at
the antenna input, with the conflicting
interests of the telescopic antenna, external
antenna, and the need for FM coverage as
well. The external antenna sockets attempt to
get to grips with this dilemma, by recognizing
that the MW/LW external antenna (coupled
onto the ferrite rod LI via SI-1 and Dl) is
likely to be a low impedance at HF, with
suitable length to pick up enough signal to
feed directly into the band pass filter, selected
by D5, D7, or D8. In fact, any additional
amplification is more likely to encourage the
onset of IMD than do anything worthwhile to
the usable S/N.

The 'high impedance' antenna position
(which includes the internal telescopic whip)
places a broadband source follower/emitter
following stage (Q 1 /Q2) with a broadly
tailored response to transform the high
impedance into one that can be recognized by
the filter input. IF traps and approximate
bandpass shaping are added at the antenna
socket for good measure, and one interesting
feature is the use of Q5/Q16 to provide AGC
on the source follower stage, plus Q's 7, 9
and 10 immediately after the bandpass SW
filters.

This AGC is derived at the output of
Q17/18 at the second mixer, which is still a
relatively broad (around 50 kHz) point,
implying that strong adjacent signals will
cause this AGC loop to operate.

The output of the appropriate SW filter is
selected both by the diode switch at the front,
and applying bias to the required amplifier at
the back. The first mixer is preceeded by

2 895
31395Wit_

-1-
10.702MHi(L8E)

VISMNI (LBW

310 PITCH

another FET gain stage (Q13), but the
transformer in the drain of this stage is
described in the parts list as an 'IF trap'.
Have we caught the mighty Matsushita here?
T8 must surely be a wideband coupling
transformer, too bad we don't have the set
still to check.

LEARN FROM OTHERS
The next section of the circuit contains some
very interesting elements for the radio
designer. From the disputed T8, the signal
passes through CF7, which is a ceramic trap
filter. The I/O connection is bridged with
100R, followed by another IF trap. Bearing
in mind the fact that the first IF lands in the
middle of the SW coverage at 10.702 MHz,
it's understandable that Panasonic should
take severe measures to keep this out of the
signal path. There is certainly a hole in the
coverage at this point - but it's nowhere
nearly as significant as we had feared. In fact,
bearing in mind how little actually goes on at
the frequency, you really don't notice it at all.

The mixer utilizes an AN7254 IC, which
also incorporates an AGC amplifier control
function. The mixer output passes through a
pair of ceramic filters, and it seems a shame
that such a comprehensive set could not have
used 2 pole monolithic crystal filters instead.
In view of the problems with access to the
circuit board, only the daring should attempt
to rectify this situation themselves.

The first oscillator is an interesting
implementation of the emitter coupled
negative reactance oscillator(Q39/Q28)that is
now almost universal in IC radio devices. The
single terminal tuned circuit used in this
configuration readily lends itself to DC
switching, and you will see that a separate
coil is selected to correspond with the
selection of the bandpass filters covering:
SW I: 1-7 MHz (not exactly octave filtering)
SW2: 8-15 MHz
SW3: 16-29 MHz
The output of the oscillator is buffered by
Q15.

IMPEDANCE
CONVERTER

1111p°

Tow vo,,,,E

X T. SP.

PHONES

SLOUPEADKER

Figure 2: Block diagram of the set.

The second mixer is an unusual
arrangement with Q17/Q18. We all know
that mixers are basically RF switching circuits
'clocked' by the oscillator injection, but the
system of simply shorting the output of the
1st IF buffer to ground in the switching
process seems rather novel. If time permits,
maybe we should breadboard such a system
and see exactly what makes it tick, since on
the face of it, there may be scope for handling
quite high RF levels.

INTERPOLATION
The second oscillator stage is formed by
Q35/Q36 in another example of the emitter
coupled system. But this time the tank circuit
switching is used for selection of MW and
LW LO, and interpolation of the I MHz
steps on SW. The LW/MW bands use a
standard heterodyne circuit in conjunction
with the internal ferrite rod, with Q3 as a
source follower supplying the RF signal to the
base of Q18. There isn't much finesse about
this approach, but it obviously serves its
purpose well enough.

The final IF (462 kHz in the UK set,
455 kHz for the US version) offers the option
of two bandwidths. CF4 is rather narrow for
'easy' AM listening, so when conditions
permit, the 7 kHz option (CF5) provides a
welcome alternative to what sounds (by
comparison) near FM quality.

THE MIXING SCHEME:
A SHORT CUT TO AN
EXPERIMENTER's RI000
There isn't enough space allocated here for
more than a cursory glance through this set
- so we will have to stop at the bits you
should all (by now if you're a regular reader)
know and recognize. We have concentrated
on the more novel aspects so far - but there
is one other novel feature as yet not
mentioned.

Refer back to the block diagram, Fig 2,
and analyse the local oscillator and mixing
processes. The final circuit of this system is
perhaps not relevant, since it relies on devices
that are quite unrecognizable to the UK
reader - but the basic approach is perhaps a
good deal more accessable to the receiver
'fiddler' who finds 10.7 MHz filters easier to
get to grips with than the more esoteric up -
conversions used elsewhere.

The actual PLL device used is a
RV1MM55126N (told you so), but this can be
quite readily replaced using one of the
MC145151 family, featured in previous issues
(refer to Databrief February and CB
Transceiver March). The frequency display
system can use an Ambit DFM7, which has a
10.7 MHz IF offset option with 1 kHz
resolution, and so can be hung directly onto
the first LO.
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REVIEW

BRIEFLY
As with most receivers of the type, the
manufacturers produce a variety of
versions to suit a particular market. The
UK model we saw had a track tuned
LW/MW section, and a SW section
featuring interpolated 1 MHz steps up to
30 MHz. FM was a conventionally tuned
superhet covering 87.5 to 108 MHz.

The digital frequency readout had
1 kHz resolution on AM bands, and
100 kHz on FM - which corresponds to
the average tuning ability of the broadcast
listener. Resolution of SSB and CW was
not completely satisfactory using only the
main tuning dial, and the BFO pitch
control came in handy. The SSB filter is
around 3 kHz wide so as to double up for
'narrow' AM reception, so the precision
of the BFO location is not too crucial.

The bass and treble controls give a clue
to the consumer origins of the marketing
strategy, which is probably one of the
reasons why the set is not generally seen
on the amateur communications market.
When we enquired into the marketing
policy at Panasonic, we found that the
dealer arrangements were such that it was
not practicable for them to supply the
RF3100 to the specialist retail trade.
Which is a pity, since if you want to have
a hands-on fiddle with the RF3100, the
chances are that you can tread around a
good many Panasonic dealers before you
will find one that has the nerve to stock
what looks like a very expensive portable
radio.

We asked a couple of official dealers
in our area, and they said they would be
pleased to get one in for us to buy - but
they couldn't arrange to demonstrate one.
Catch 22.

Conclusions
The set is a delight. The FM quality is
excellent, the AM quality is excellent, and
the 'communications' performance out-
shines the Sony ICF2001 by a long, long
way. Despite the fact that the Sony set
boasts a micro with a few memories and
scanning facilities, the Panasonic set will
be the first choice of any inveterate radio
enthusiast.

The bits we found that were compro-
mised were minimal, and in the context of
the price and versatility of the set, not
worth worrying about. The FM section of
the set is reminiscent of a £10 Hong Kong
Horror (HKH), but that is no reflection
on the audio quality, merely the single
tuned RF stage and its willingness to let
other things through at the slightest
provocation. Live the IF image at -25dB.

An NBFM adaptor would be a handy
addition, not just for CB, but also to turn
the set into a useful VHF/UHF converter
tunable IF. Despite the daunting prospects
of getting inside the circuit, it is relatively
easy to get to a suitable IF output point to
attach something like an ULN 3859 for

10

9

8

7

6

1 Radio/Phono Selector (RADIO/PHONO)
and Antenna Selector

2 Earphone/External Speaker Jack (811)
3 AC Voltage Selector

(VOLTAGE SELECTOR)
4 DIN Connector Jack
5 External Antenna Terminals
6 Light Switch
7 Speaker [9 cm (3 3 "). 80[
8 Signal/Tuning Indicator (INDICATOR)
9 Operation Indicator (OPERATION)

10 Bandwidth Selector (BANDWIDTH)
11 Telescopic Antenna
12 Digital Frequency Display

(FREQUENCY DISPLAY)
11

1 2 3

13 BFO On/Of f Switch (BFO)
14 Band Selector

(FWLW/MW/SW1/SW2 ... /SW29)
15 Battery Compartment Cover
16 Radio Switch (RADIO)
17 Tuning Control (TUNING)
18 BFO Pitch Control (BFO PITCH)
19 RF Gain Control

(LW/MW/SW RF GAIN)
20 Treble Control (TREBLE)
21 Bass Control (BASS)
22 Volume Control (VOLUME)
23 Headphone Jack (811)

23 22 21 20 19

Figure 3: Front and back panel layouts of the RF3100.

this purpose. The 7 kHz filter is even just
about wide enough to cope with the
majority of 2m FM signals without
unacceptable degradation, although
tapping into the IF at the source of Q20
would then leave bandwidth selection up
to the user.

As already hinted, getting inside the
RF3100 is not for the faint hearted. The
fact that the interpolation 2nd oscillator
tuning is carried on using a cord drive
system was sufficient grounds for us to
chicken out of going the whole hog, in
case we never got it back together again in

16

17

18

time. Taking the back off allows access to
the IF mentioned above, and that's where
you should stick. A copy of the manual is
a must for any owner - or anyone else
interested in intrigueing
practice.

RF design
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ZX
SPECTRUM

Not the ZX82, very definitely not the BBC
computer but Sinclairs new license to print

money, the ZX Spectrum. Gary Evans
went to see the machine launched.

AFTER MUCH SPECULATION as to
Clive Sinclair's next move in the
increasingly competitive 0-£500 computer
market, his new machine - the ZX
Spectrum - burst upon the scene at the
Earl's Court Computer Fair in late April.
Clive has done it again and the Spectrum
is destined to shake up the small computer
market place, as most of his competitors
are forced into a retail price kar in order
to retain their share of the market.

The ZX Spectrum is quite a different
animal to the ZX8I. a fact Sinclair convey
by failing to call the machine by the
obvous name - ZX82. It makes up for
many of the 81's shortcomings, offering
all that is expected of today's consumer
computer (colour, sound, graphics, full
size keyboard etc.) but follows the ZX81's
'price breakthrough' philosophy with its
£125 price tag for the 16K version .

At the machine's launch, in what was
an almost Churchillian gesture at the
BBC/Acorn computer, Clive Sinclair
pointed out that the Spectrum offers more
features than the BBC model A configur-
ation at less than half the price.

FULL SPECTRUM
The Spectrum shows its ZX81 heritage,
being Z80A based and using a 'superset'
of Sinclair BASIC. This version of BASIC
is destined to become the nearest thing to
a standard implementation of the
language by virtue of the massive sales of
the ZX8I, 350 000 to date, and the
undoubted sales potential of the
Spectrum.

The Spectrum, which unlike previous
Sinclair computers is not being made
available as a kit, is based around just 14
ICs. The Z80A MPU, 16K ROMand the
RAM ICs account for 10, a ULA another
one, which leave just three ICs to take
care of all other functions - an elegant
design indeed.

KEY ISSUES
The Spectrum's keyboard is a vast
impros ement o'er the 81's touch sensitive
design but although described as type-
s,. riter spaced and being a mechanical
design, this is one obvious area in which
ecconomies have been made. Not many
touch typists would be at home with the
rather 'fiddley' keys.

The keyboard features autorepeat and
caplock facilities as well as generating
ASCII codes all steps forward from the
ZX81 particularly the use of ASCII codes
in preference to the 'personalised' codes
used within the 81.

As with previous ZX machines, upto
five functions are available from a single
key. Thus all BASIC commands and
functions, the 16 graphics characters, 20
control codes and 21 user definable
graphics characters are available via single
keystrokes.

A FINE DISPLAY
The Spectrum's display combines the best
of the 81's FAST and SLOW modes,
providing a flicker free display with
reasonably fast execution of programs.

The display is organised as 24 lines of

32 characters with the lower two lines
displaying editing/Syntax checking
information. It displays both upper and
lower case alpha characters, numerics plus
the familiar Sinclair graphic blocks. Text
can be mixed with graphics without any
problems.

An important feature of the machine
is that, under software control the
can be reorganised so as to become
teletext compatible.

In its high-res graphics mode the
screen is divided into 256 x 176 pixels,
addressable by PLOT, DRAW and
CIRCLE commands.

The display is memory mapped, with
an 'attribute' byte being dedicated to
each character position (8 x 8 pixels). This
defines foreground and background
colour, brightness level (normal or
highlight) and a flashing or steady mode.

Eight colours can be generated - black,
blue, red, magenta, cyan, green yellow
and white - and all can be assigned to
foreground, background or border. The
eight colour capability is rather restricted
when compared to some other machines
but in practice all but graphic artists
should find the choice adequate
particularly when combined with the two
levels of brightness.

SOUPED UP BASIC
As mentioned above, Spectrum BASIC is
a 'superset' of ZX81 BASIC and, as such,
features the excellent editing and line by
line syntax checking of that machine.
Amongst the new commands to control
the spectrums additional capabilities are:-
-BEEP This controls the sound output
and is used in conjunction with two
parameters defining pitch and duration.
The output covers ten octaves and is
reproduced via an internal speaker as well
as being available for use with an external
amplifier.
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-INK, PAPER, BRIGHT, FLASH.
These commands control, Globally or
locally, foreground colour (ink),
background colour (paper), brightness
and select either steady or flashing
characters.
-BORDER. This defines the border
colour.
-VERIFY, MERGE. Two commands that
allow stored data to be checked (verify)
and the combining of two or more
programs (merge)
-READ, DATA, RESTORE. Familiar
BASIC commands for handling data
input, missing from the ZX81 and a
welcome addition to Sinclair BASIC.
-BIN. A command that allows binary
numbers to be entered directly, of
considerable use when using the
Spectrums's hi-res graphics power.
-DEF FN. User definable functions which
support up to 26 numeric and 26 string
arguments and yield string or numeric
results.

The BASIC is floating point and stores
numbers (in binary form) as a five byte
block. Numbers in the range + 3 x 10-39
to + 7 x 10-38 are catered for with
accuracy of 9.5 decimal places.

The Spectrum can handle
multistatement lines and features a real
time clock.

A very powerful BASIC indeed,
perhaps the most obvious ommision being
a RENUMBER command, but Sinclair
has to stop somewhere.

CAN I USE IT WITH ....?
The Spectrum is compatible with the
ZX81 printer which is capable of
reproducing the high definition output of
the Spectrum without any modification. It
is not compatible with the ZX81 16K
RAM pack. No doubt though that
adaptors to take care of this will soon
appear and a 32K machine is quite enough
for most peoples's needs.

The cassette interface of the Spectrum
is an improved version of the ZX81's
troublesome design featuring a tone
leader, to overcome AGC circuits and
runs some six times faster than its
predecessor.

A network interface is part of the basic
machine and allows several Spectrums to
be connected together.

An RS232 interface is under design (it
will sell for about £20) and this will enable
the Spectrum to be used with a wide range
of printers and terminals.

THE BASIC MANUAL
The Spectrum is supplied with two
manuals, one a 'get it up and running'
guide for beginners the other being a well
written (Robin Bradbeer editing the words
of Steven Vickers), in depth, guide to the
BASIC. Appendices along the lines of
those in the ZX81 manual detail the error
codes, system variables, expansion socket
connections etc., as well as a number of
sample programs.

AMBIT's Z8--TBDS
A COMMERCIAL ADVANTAGE:

A complete SBC
In Eurocard
format, simply
understood and
programmable
In BASIC
from any
RS232
terminal

£160 built
£140 kit

33 PSU cassette I/F built
dos 15% VAT and 50p P/P.

* MORE SPEED
ZILOG Z8 - BASIC/DEBUG CPU FOR

SPEEDY PROGRAMME
DEVELOPMENT

* MORE VERSATILITY
R8232, 24 I/O LINES
2 COUNTER TIMERS
6 LEVEL INTERRUPT
CAPABILITY

* MORE SUPPORT
REGULAR FEATURES IN R&EW

 MORE FOR YOUR MONEY
4K MONITOR/UTILITY SOFTWARE
8K BYTE QUASI STATIC RAM
EPROM PROGRAMMER

* MORE SCOPE * MORE APPLICATIONS
MINIMAL CHIP CONFIGURATION CPU/LATCH/ROM EXECUTES

BASIC CODE FROM POWER -UP.

NEED WE SAY MORE?
Oh yes, and it's off the shelf, designed and made in England.

AMBIT INTERNATIONAL, 200 North Sr..., r Road. Brentwood. Essex CM14 4S6

HOW IT WORKS

The machines demonstrated at the launch
worked well, producing a steady display
with well defined colours. The program
run at the launch to demonstrate the
Spectrum was loaded from Sinclair's
microfloppy. This amazing little box will
store 100K on an interchangeable floppy
transferring this in about 3.5 seconds. It
will be available later in the year at about
£50. The prototype and the Spectrum
worked perfectly.

Sinclair will continue production of
the ZX81 as they see the Spectrum
complementing rather than replacing this
machine.

All in all the Spectrum is a machine
that will change the shape of the low cost
computer market - it will be interesting to
observe the reactions of the likes of
Commodore and Atari.

One wonders what Mr. Sinclair will
come up with next - the £1,000 electric
car? RRtEW

See Page 40 for Dr. Ian Logan's asessment
of the Home Computers currently available.

Your Reactions Circle No.
48
49

Immediately Interesting
Possible application
Not interested in this topic
Bad feature/space waster

50
51

OTHER Z8 PRODUCTS
INCLUDE.....

Z8 Datapack Z8 Technical manual
Z8 Basic/Debug manual

Z8671 Product specification

Price £10.00 - refundable against purchase of the kit or
built version of the Z8 TBDS

Z8 AUTOSTART

Z8 AUT2

Makes a 2732 EPROM
`look like' a 26132 RAM device

Available built only
Z8 AUT1...£6.50

Memory re -mapper: alters
Z8 TBDS memory map so
that utility EPROM socket

appears at 1000 HEX.
AUT2-£5.00

Other Z8 products coming....
Hardware:

A mini mother board: 3 boards in parallel
Minimum chip system

Software:
Line assembler, revised utilities, Centronics printer

driver

JULY 1982 69



An NBFM RC
Receiver for
35/27MHz

THE FIRST DIY approach to FM radio
control design appeared in 'Radio Control
Models and Electronics' a few years back
(ref I). Terry Platt's thoughtful design took
advantage of an IC that hitherto had only
appeared in its primary guise as an NBFM
IF subsystem, and the novelty of the design
coupled with the move from AM to FM at
about the same time created a substantial
following for the basic design.

The IC was, of course, the MC3357/
MPS350 I , which has seen a good deal of
active service in the meantime, recently to
be superceded by the MC3359/ULN3859
that has already featured in an R&EW
`Databrier and starred in the MSF time code
receiver head.(April 82), and the UOSAT
receiver system. However, amongst our
various experiences with CB, we came across
the problems associated with strong signal
overload and the MC3357. This problem has
also been spotted by users of the RC system,
where it comes to light when a group of RC
modellers gather together to fly/race/sail
etc. The onset of overload with the MC3357
occurs at around I v of RF - which sounds
fair enough, until you start to add up the
various stage gains preceding it in a CB
receiver. 25 to 30dB in the RF stage alone
will turn the MC3357's mixer to jelly.

CLOSE ENCOUNTERS OF THE 3rd
ORDER KIND...
The original RCM&E receiver uses an FET
RF stage, preceded by a bandpass pair.
Good news and bad news - the good being
the superb sensitivty achieved by such an
approach, and the bad news being the fact
that the mixer in the IC overloads
significantly with an antenna input of over
5mV. Where two or three aircraft are being
flown in close proximity, this cannot be
overlooked, and the channelised nature of
RC leads readily to problems of the 3rd order
kind. The prime sensitivity of the MC3357
is around 8 to 10 microvolts for a useable
signal, which improves to a microvolt or less
with an FET up front.

The ULN3859 has a basic sensivity of
around 2 microvolts, obviating the need for
an external RF stage, but still not necessarily
providing the sort of overload margin
required by the most discerning RC user. So
the receiver described here has been
conceived after due consideration of all these
factors, and uses and external FET mixer,
which remains unconcerned as the RF input
ranges from 2 microvolts to 2 volts. We may
subsequently have time to evaluate the
internal mixer, but this version plays safe.

With space at a premium, this design has
retained the internal osciallator, but
included a buffer so that source injection can

be used to provide the best nigh level
performance. Without the buffer, strong
signals appearing on the source of the mixer
can seriously influence the oscillator
performance.

The oscillator in the IC is basically a
Colpitts configuration intended for funda-
mental mode crystals, modifying this for use
with 3rd overtone crystals requires that the
fundamental mode be suppressed. The
emitter load is thus a low impedance at the
fundamental frequency, but high at
resonance: a parallel tuned circuit.

The rest of the design philosophy
remains the same: the use of the 4015 shift
register as an RC decoder is widely
appreciated, with up to 8 outputs available,
although only 5 channels are used in
conjunction with the transmitter described
last month. The ULN3859 provides the
necessary logic shaping functions, courtesy
of the mute and scan circuitry.

CONSTRUCTION
The receiver has been crammed down into
the same dimensions as its predecessor, using
a standard box and servo connector. Crystal
accessibility is straightforward enough, and

Left . A prototype of the radio
control receiver board.

cage jacks are used in preference to the
bulkier (and less reliable) sockets that are
found in some equipment.

The cage jacks should be fitted by first
plugging them on the end of a crystal, and
then using this to establish the correct fitting
dimensions whilst fitting and soldering.
They should only be pushed about 2 to 3mm
through the PCB, or the bottom of the case
will not fit properly.

The alignment of the servo connector
block with its holes in the PCB may try your
patience: it is likely to require a good deal
of joggling before dropping exactly into
place. In view of the vibration likely to be
experienced in many applications, the use
of sockets sould be restricted to those with
severe retention properties - such as the
Zetronix family. The use of other types may
cause the ICs to drop out or work loose at
a crucial moment.

The photographs of the PCB together
with details of the overlay should provide
sufficient information for construction. If
you find this information is not adequate,
then you are strongly advised to seek the
assistance of a friend to check out the unit
as you go along, since we do not want to hear
about tales of disasters and carnage on the
flying fields. In fact, the regulation of model
aircraft control systems is now quite severe,
and your equipment must match up to
standards laid down by the Society of Model
Aero Engineers (SMAE) before most clubs
will allow you to fly using it.

This system has been designed to
comfortably exceed these requirements
when constructed correctly. Please do not
use a freshly constructed system on an
airborne model under any circumstances,
always take great care to ensure that the
basic system is fully functional on land based
models before risking anything airborne.
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In view of the assymetrical nature of an RC
control signal, the optimum tuning point is
sometimes slightly offset, those of you witi,
oscilloscopes should set up the detector for the
best demodulated waveform.

The demodulated waveform at pin 10 is too
ragged for edge triggered logic to handle.
Fortunately, the mute amplifier and trigger
components in ICIO can be adapted to provide
the necessary trigger and inversions (the
ULN3859A scan output is the inverse of that
found on the MC3357, so the inverting amplifier
used originally for the bandpass noise amplifier
stage is pressed into service as an inverter). The
time constant provided by C17 and R9 helps clean
up the input to the trigger - noise at the trigger
input is bad news for the decoder, but this is only
generally a problem at 'threshold' conditions,
since the receiver is effectively muted under very
weak or no -signal conditions. The output does not
chatter with no input, since the white noise output
of the detector is insufficient to trigger the schmidt
stage.

C21 helps to remove glitches from the decoder
input, and provides a degree of noise immunity
arising from the supply noise - which is probably
the most nebulous problem facing the user. Servo
motors operate at high current levels, and are
frequently very badly suppressed - so a lot of
decoupling has been provided in the overall
receiver circuit to try and overcome these
problems. Ideally, the servos should be run from
a separate supply, and the very low current
consumption of the basic receiver makes it a lot
easier to implement. The low consumption also
makes for effective RC decoupling, since a
substantial amount of resistance in series with the
supplies to both ICs is not going to materially drop
the voltage beyond acceptable limits.

The frame reset facility is graphically
illustrated by reference to the oscillogram. C19
and R11 integrate the output from pin 16 if IC 1,
providing a reset when the voltage at pin 15 of the
4015 reaches 66% of the supply voltage. In view
of the fact that the decoder is capable of handling
8 proportional channels, and only 5 are sent from
the basic R&EW transmitter, outputs 6,7 and 8
of the decoder IC are not to be used.

In cases of difficulty, the standard pulse width
of the encoded transmission may be increased, and
the frame rate slowed down until a reliable
decoded output is obtained. In the case of the
KB4445/TK10170 encoder device, the standard
pulse is nominally 200uSec, but increasing C17
to 20nF doubles this up without compromising
the rest of the operation. The decoder will drive
virtually any servo - we have yet to find one that
it won't, so let us know if you can!

DEVIATION CONTROL
The transmitted deviation should be kept to
around 2kHz in a 10kHz channelised system
(where have you heard that before?). Increasing
it beyond this will lead to problem in receivers
designed for 10kHz operation - and the R&EW
transmitter circuit in the last issue should be set
up for this level if you have access to suitable
equipment. We have found that increasing C7 to
68pF keeps deviation within limits - but then C7
must be replaced by a trimmer capacitor of approx
30pF in order to trim the exact operating
frequency.

The importance of accurate frequency control
has already been stressed with regard to distortion
of FM signals - and unless you invest in very
expensive close tolerance crystals, you may need
to check the accuracy of crystal pairs with a DFM.

We are working on a practical implementation
of the AFC facility of the ULN3859, and will
report in due course. It is essential in UHF
applications, and we hope to move onto these in
a few issues time.

C8

1

X1

LI

IC1

C13

C3

T3

F2

F1

R6

C18

C14

PCB overlay

R10

IC2

SERVO BLOCK

C20

C19

CL1

CL2

CL3

CL4

CL5

CL6

CL7

CLE
+

R11

The foil pattern of the receiver. Twice Full Size.

D1

SUPPLY

COMPONENTS LIST
Resistors Semiconductors
R1 1k2 D1 AA144 or 0A47
R2,9 2k2 01,2 2SK55
R3,6 1k ICI ULN3859A/MC3359
R4 1M IC2 4015
R5,7,8 10k Inductors
R10
R11

56R
470k T1,2

T3
199KCA314N
5MMC0124

Capacitors T4 LMC4201A
C1,9 10p ceramic L1 1uH choke
C2 120p ceramic Miscellaneous
C3,13,14,16,8
C4
C5
C7,20
C10
C11,19
C12
C15

100n mono
6p8 ceramic
56p ceramic
100u 6V tant
27p ceramic
10n ceramic
68p ceramic
1u0 tant

F1

F2
X1
IC sockets
PCB
Servo block
Case

LFB6
CFM2455D
3rd 0/T crystal

C17 47n
C18 150p ceramic
C21 4n7 ceramic
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SOpv 205

The demodulated output
on pin 10 of I.C. 1.

SETTING IT UP
The 'how it works' setion will give the
constructor a good deal of insight into the
way the system needs to be set up for best
operation. However, the first thing to
establish is that the receiver is drawing the
right amount of current ( 8.5mA at 5v
supply), and that the crystal oscillator stage
is functioning correctly. A brief check with
a GDO should confirm that the crystal is
oscillating - and if you have a transmitter
nearby, then you should be able to begin to
receive a recognizable signal even at this
early stage.

A crystal earpiece or piezo resonator
(PB2720) fixed from pin 10 to ground will
allow you to monitor the sound of the
received signal, which will be a steady buzz
at around 50Hz when the system is correctly
aligned and receiving a digital proportional
control signal. TI and T2 should be peaked
for maximum sensitivity, and avoid tuning
to the oscillator injection frequency, which
is very close at only 455kHz LF of the RF
signal. Q1 can then behave as an effective
injection locked oscillator - tuning the core
down actually increases frequency, so a half
turn clockwise will tune the RF freqency in
the right direction.

T3 is tuned for maximum signal, and if
you have access to an oscilloscope, this
should also correspond to the best waveform
at pin 10 of ICI. T4 is tuned so the DC
voltage at pin 10 sits between the supply rails
(as mentioned) - T3 and T4 are iterative
adjustments to achieve the best overall
detected waveform consistent with good
sensitivity.

2

Oscoder
outputs 3

5

n n
_n

n n_

Decoded output pulses to drive
the servos.
The decoder is self adjusting (or should

be) so provided the right sort of data is being
fed in - the right decoded outputs will
appear. If the outputs are garbled, but all

The reset output across C19.

Reset

Channel

Channel

1111111-.._- .

Fric decoder input (pin 2 IC2)
is shown on the lower trace.
Upper trace is the decoded
channel 4 output.

Reset ---

mob

Derivation of the simple reset pulse
on C19 of the receiver/decoder.

-- 2 3 4 alma. 5 Ow.

( Reset )

Standard poise ( 200).6)

Frame time approx 20 m sec

The control waveform at the decoder input.

else seems satisfactory, then slow down the
transmitted frame rate, and check the supply
voltages. The receiver adjustments should
finally be retrimmed with a weak input
(disconnect the antenna or take the
transmitter down the garden).

The most common problem at this stage
is likely to be the accuracy of the transmitter
and receiver crystal frequencies - depending
on the accuracy of the load trimming, it is
possible for an error of as much as 10kHz
to accumulate, and the only really
satisfactory solution is trim in the
frequencies using a digital frequency meter.
The transmitter output can be effectively
coupled with a simple piece of wire on the
input, but the receiver frequency should be
monitored at the drain of Q2 to avoid
loading effects.

A typical crystal in the receiver (20pf
parallel load) runs about 300Hz HF in the
basic circuit: this is within the bandwidth
tolerance of the system, and well within the
tolerance of a 50 ppm crystal. The

transmitter crystal is likely to be the more
variable element in the system, although if
you stick to one brand, then there is a good
chance you can maintain easy inter-
changability. Nevertheless, don't wait until
you're airborne before you find out!

AND FINALLY, CYRIL
This completes the basic system electronics
- future installments will start to look at the
more esoteric aspects, starting with a
synthesised transmitter system that will not
only cut out the costs of multiple transmit
crystals, but provide a far more consistent
deviation and frequency control than is
possible with discrete crystals. Watch this
space for details.  R & Ew

Your Reactions Circle No.

Immediately Interesting 100

Possible application 101

Not interested in this topic 102
Bad feature/space waster 103

73



R
&

E
W

D
at

a 
B

ri
ef

F
er

rit
e

C
ro

ss
 C

he
ck

N
E

O
S

ID
N

E
O

G
ID

G
E

R
M

A
N

Y

V
O

G
T

D
R

A
LO

R
IC

D
R

A
LO

W
ID

K
E

R
A

P
E

R
M

C
O

F
E

LO
C

M
U

LL
A

R
K

P
H

IL
IP

S
S

IE
M

E
N

S
S

E
I

IT
T

T
D

K
C

R
L

T
E

LE

F
U

N
K

E
N

K
A

S
K

E

(K
A

H
A

F
E

R
)

LT
T

F
R

A
N

C
E

K
R

U
P

P
F

A
IR

IT
E

U
S

A

IN
D

IA
N

A

G
E

N
E

R
A

L
G

R
A

D
E

p

F
5

M
IN

16
00

--
F

13
22

42
0

13
50

A
16

3C
8

N
27

H
3S

H
3M

H
3V

42
0

C
23

-
05

F
6

12
00

-
F

13
11

41
7

B
30

B
42

A
9

3C
6

N
22

 fo
r

E
.U

.&
I

42
4

T
ra

ns
-

30
01

C
21

-
-

F
7

18
00

-
81

50
0T

-
-

72
-

F
8

10
0

F
02

F
il 

31
0

40
7

A
l

A
4

38 3B
3

L6 L7
40

7
K

3/
12

00
/0

,1
-

C
2

C
24

34

F
9

35
00

-
F

i3
40

42
1

T
6

A
8

3E
1

N
30

T
2

60
1

H
5A

42
1

K
4

-
20

03
D

1S
1

75
06

F
11

50
0

F
is F
l

F
i2

60
61

5
81

0
A

10
N

25
-

61
5

K
3/

60
0/

0,
5

E
3

3

F
13

M
O

N

65
0

F
08

-
B

1
-

-
-

F
14

22
0

F
2

F
12

2
61

2
H

2O
13

2
4B

1
K

4
-

Q
1C

61
2

60
6

K
3/

25
0/

1
11

02
E

4
64

F
16

12
5

F
5 

is

F
10

0
F

i2
12

60
2

H
30

B
10

4C
1

4C
6

K
1

K
10

K
6

-
Q

5B
60

2
M

7
K

3/
12

5/
10

11
03

E
5

61 65
01

F
22

19
F

.2
0

F
i1

30

F
i1

20
81

8
H

52
B

5
-

K
12

K
8

-
81

8
M

11
E

7

F
25

50
F

40
F

i1
50

70
4

H
50

84
4D

1
K

2
-

05
M

76
4

K
 3

/4
0 

/4
0

11
04

E
7

63
Q

2

F
29

12
F

10
0

F
i1

10
81

4
H

60
4E

1
U

17
M

3D
81

4
M

E
I

K
3/

12
/1

00
11

05
03

P
10

M
IN

16
00

F
i3

20
T

22
A

5

M
22

T
26

P
H

6A
M

3
-

20
02

P
11

18
00

r-
F

13
21

T
14

A
13

3H
1

3H
2

N
28

 2
9

&
 3

2
03

50
3

H
6B

H
6D

M
3

-
10

04

D
1S

3

D
1S

2
-

F
er

rit
e 

M
at

er
ia

l C
ro

ss
R

ef
er

en
ce

C
ou

rt
es

y 
of

 N
eo

si
d 

Lt
d

T
he

 fo
llo

w
in

g 
ch

ar
t p

ro
vi

de
s 

gu
id

an
ce

 a
s 

to
 th

e
co

m
pa

tib
ili

ty
 o

f v
ar

io
us

 m
an

uf
ac

tu
re

rs
 fe

rr
ite

m
at

er
ia

ls
. D

ue
 to

 th
e 

no
to

rio
us

 d
iff

ic
ul

ty
 o

f
ob

ta
in

in
g 

an
 e

xa
ct

 m
at

ch
 e

ve
n 

be
tw

ee
n 

ba
tc

he
s

fr
om

 o
ne

 s
ou

rc
e,

 th
is

 ta
bl

e 
sh

ou
ld

 h
e 

re
ga

rd
ed

as
 a

 g
ui

de
 r

at
he

r 
th

an
 a

n 
ab

so
lu

te
 e

qu
iv

al
en

ts
ta

bl
e.



Self -Binder
FOR RADIO & ELECTRONICS WORLD

The "CORDEX" Patent Self -
Binding Case will keep your
issues in mint condition. Copies
can be inserted or removed with
the greatest of ease. Royal Blue
finish, gold lettering on spine.

The specially constructed Binding
Cords are made from Super Linen
of great strength, very hard twisted
and twice doubled. They are attached
to strong RUSTLESS springs under
tension, and the method adopted
ensures PERMANENT RESILIENCE
of the Cords. Any slack that may
develop is immediately compensated
for and the Cords will always remain
taught and strong. It is impossible to
overstretch the springs, as a safety
check device is fitted to each.

Price in UK £3.90 including
postage, packing and VAT.
Overseas readers please add 30p

Available only from:

R&EW Publications,
45 Yeading Avenue,
Rayners Lane,
Harrow, Middlesex HA2 9RL

Make your own
superb quality
printed circuit
boards

 CHEAPLY
 EASY
 QUICKLY
 CONSISTANT

ULTRA VIOET SENSITIVE

COPPER

CL
LAMINATE

Top quality glass fibre with 1 oz Cufoil. Will reproduce tracks
down to .01 inch. Peel off black protective film. Compatible

with all positive systems
Plus a full range of ancillary equipment
DIRECT FROM THE MANUFACTURER

For further information 8 Mail Order Pnce list wnte to -

eKelan Engineering Ltd
North Works, Hookstooe Part Harrogate, N. Yorkshire.

14G2 7BU. England. Tel' (0423)863672 (5 lines)

273 for further details

BUILD A PAIR OF MICRO MONITORS!
Just a few hours easy and
interesting work and you'll have
a sucerb pair of compact
loudspeakers for about half the
price of equivalent 'assembled'
models
The Wilmslow Audio Micro
Monitor will stand comparison
with any speaker of similar size
fat any pricell Don't take our
word for it - call for a
demonstration,

The Micro Monitor kit contains all the components needed - a pair of
cabinets in flat -pack form - accurately machined for easy assembly, all
drive units, crossover networks, acoustic wadding, grille foam, velcro,
nuts and bolts, etc. No electronic or woodworking knowledge required -
simple, foolproof instructions supplied. The cabinets can be stained,
painted or finished with iron -on veneer. Dimensions of assembled
cabinet: 32,, 24 20cms, Suitable for amplifiers of 20 - 50 watts

Price: £103.95 per pair including VAT. Carriage and insurance [5.95

(nei
The firm for Speakers 0625 529599

35/39 Church Street, Wilmisow, Cheshire SK9 lAS

Lightning service
on telephoned credit card orders!

270 for further details
JULY 1982

153 for further details
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COMING NEXT MONTH IN R&EW
PROJECTS, DATA, REVIEWS, FEATURES, NEWS, COMMENT IT'S ALL IN

THE AUGUST ISSUE OF R&EW

MULTIBAND UP
CONVERTER
Receive 10/6/4M and CB on
a 2M Receiver

This converter will give
you coverage of any four
4 MHz bands in the range
of 26-75 MHz when used
with a 144.148 MHz
Receiver (2 MHz bands with
144.146 RX)

Uses broadband
techniques which simplify
alignment - only one coil
to adjust per band.

GaAs FETs
Low cost GaAs FETs are
now available and can
make dramatic
improvements to the
performance of receivers at
VHF and UHF.

Next month we look at
the devices currently
available, at their physical
characteristics and show
how to design circuits
based upon them.

WIND SPEED AND DIRECTION INDICATOR
A superb project that makes use of professionally
engineered components to provide a rugged and accurate
instrument.

Bearing data is of eight point resolution though the
cable to the sensor only requires three leads.

Wind speed information is displayed on a log scale to
provide an accurate indication, even at low velocities.

The unit is battery powered and as such is suitable for
use in remote locations.

ZX80/81 MEMORY EXPANSION AND 110

PORTS
A design that provides

Up to 14K RAM expansion
Three 8 bit directly addressable ports
Directly addressable D/A converter
Status port indicators

A design that aims to provide maximum expansion for
minimum expense.

R&EW THE BETTER
VALUE FOR MONEY

ELECTRONICS MAGAZINE
METEOSAT
A look at Meteosat 2, Europe's contribution to the Global
Atmospheric Research programme.

The article takes a close look at the satellite's systems
and also describes a receiving station capable of decoding
the WEFAX transmissions.

ETEOSFIT

76

1901 TrY1T14 11 W. 0 TINE 1155 COTT TOMO
TOMIWIL SEMI Paw DE,TE1 SLOT 24 CATALOG.* 101472085:

ARTICLES DESCRIBED HERE ARE SCHEDULED FOR THE AUGUST ISSUE, HOWEVER THE FINAL
CONTENT MAY VARY TO SOME EXTENT.
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LARSHOLT'S LATEST:

7255 FM STEREO TUNERSET

LATEST IN A LONG LINE of complete
'antenna to audio' FM tunersets comes
the Larsholt 7255. This unit incorporates
several facilities now commonplace on the
top end of the tuner market, including:
Switched IF bandwidths
55kHz post detector filter
Pilot cancel stereo decoder
Linear phase double -tuned detector
The circuit ( zg. )reveals that the front
end uses a very similar approach to that of
the well established 8319 from the same
company. In view of the exemplary
thermal stability of the latest versions of
the 7252 tunerset using this front end,
that's no bad thing. The component
numbered 60 in the oscillator circuit (a
1N4148 diode) is largely responsible for
the thermal tracking of the tuning diode.

Outside the tunerhead, the BF240
(drawn in one the 'Euro' symbol formats
that never quite caught on) buffers the IF
filter ayray, where a single narrowband
(189kHz) ceramic filter is either used in
series with the main linear phase filters
(280kHz bandwidth) by switching pin 6 of
the tunerset to the positive supply - or it
is bypassed by the switching diode when
pin 6 is grounded.

The overall impedance match is good,
as evidenced by the distortion and
separation performance of the overall
system in both narrowband and wideband
modes. The photograph of the swept
separation response illustrates the
difference between the two available
bandwidths. The main IF system uses the
latest member of the CA3089 families,
with improved S/N and peripheral
facilities.

The meter output pin of the IF system

Figure 2 Intermodulation products and
harmonics from a 1000uV 5KHz
input signal.

e

supplements the AGC action at pin 15 of
the device with a transistor. A step
function of the mute voltage is taken from
pin 2 of the IF system for the purposes of
scan control - the unit has been designed
to provide most conceivable facilities.

The input to the stereo decoder is

preceded by an L/C low pass filter stage,
buffered by an emitter follower that is
biased directly from the DC voltage
present at the detector stage output. The
base of the subsequent stage is supplied
with an optional 'high blend' facility,
which simply introduces some high
freqency phase shift before the decoder,
so that the separation is reduced at high

Figure 3: Intermodulation products and
harmonics from a 100uV input
signal.

Figure 1: Stereo separation 0-20KHz
R-Nar-Wide 10d13/div.

Figure 4: Intermodulation products and
harmonics from a 10uV input
signal.
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REVIEW

19,-shatO TUNERMODULE 7255

AQ FA

C
"I

BO -

8319.120

TUNING
VOLT

+ 12 V

IF

BAND
SWITCH

SEE 5

SEE S

SEE 5

OSC

TAP

GROUND + 7 0 9
AFC CONTROLS

MONO STEREO VCO
ON LAMP OFF

1019.  I El

LEFT RIGHT

OUT

rY

gASIGNAT
1S

STRENGTH

018 DRIVE
PON T I SYNTHESIZ

® MUTE
DRIVE

2% MUTE

vz... ON OFF

e
 IV

'29

MUTE
019 LEVEL

ADJ

r:: 016 OH:, B'EF:4°I

Figure 1: The Circuit Diagram.

frequencies, to reduce the noise content of
weaker stereo transmissions. A degree of
gain is included here, since the best S/N
performance is obtained with the decoder
driven fairly hard.

The stereo decoder uses the TOKO
KB4437 pilot cancel PLL device, similar
to the Hitachi HA11223, but with a VCO
killer facility to provide a DC technique
for muting the VCO if used in
conjunction with AM systems. The
output of the decoder device is open

Figure 5: Intermodulation products and
harmonics from a 1uV input
signal.

collector (like most ICs of this type), so
the supply fed to the top of the load
resistors is immediately reflected in the
audio output. In other words, any hum or
noise gets straight into the audio path, so
a substantial degree of RC decoupling is
provided to avoid this occuring. Note that
deemphasis is provided, so if a subsequent
preamplifier/pilot tone filter stage is
used, watch out for duplication.

LISTEMNG IMPRESSIONS
The tunerset circuit is very similar to that
found in several very expensive tuners on
sale in the HiFi market, so it's not too
surprising to find that the overal sound
quality is impressive. The performance
figures for tuners rarely manage to convey
too much about sound quality since most
tests fail to analyse the effects of multiple
HF intermodulation products, which is
where many apparently 'good' tuners fail
quite dramatically. A glance at the
pictures taken from an audio spectrum
analyser (using a modified Radiometer
signal source) reveal that the 7255 keeps
these products well down at full
modulation.

Sensitivity is good. There are very few
tuners that manage to exceed the
specification of 7255 in this respect,

although we would once again remind
readers of the necessity to trade off
between absolute sensitivity - and
composure in the face of strong signals. It
is also important to note that the
distortion performance remains very
consistant with increasing signal levels,
whilst the noise level falls below the noise
present on an average transmission.

CONCLUSIONS
The 7255 will tempt many owners of the
earlier Larsholt tunersets to upgrade, and
there is a distinct audible improvement to
accompany the peripheral feaures of the
system. For the unwary RF constructor,
Larsholt tunersets have always provided a
short cut when assembling an FM tuner,
although not quite achieving 'ultimate'
performance. The 7255 fills this gap
admirably, and will doubtless be found
lurking inside a few commercial tuners
before much longer.

Your Reactions Circle No.

Immediately Interesting 96
Possible application 97
Not interested in this topic 98
Bad feature/space waster 99
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THE Z8 BASIC/DEBUG development
system was first published in the February
'82 issue of R&EW and since then we have
been busying ourselves readying a number
of Z8 based projects for publication. The
first of these is the minimum chip based
system, due for publication in the Septem-
ber issue.

One of the main features of the Z8
system is it's ability to automatically
execute a BASIC program held in ROM
on power -up. The development system
provides the means to develop these
programs by providing RAM memory at
the right place (An auto -start program
must start at 01020 Hex with a line
number between 0 and 255) and by provid-
ing an on -board EPROM programmer.

Once the program has been developed
and placed into EPROM the EPROM will
probably be unplugged and placed into
the target system. Prior to doing this (or

BUSY

VBB

A7

A6

A5

A4

A3

A2

Al

AO

D0

D1

02

GND

J Burchell describes two techniques for

AUTOSTARTING
THE Z8
TBPDS

Photograph of 2732 to Z6132 converter.

perhaps prior to the finalisation of the
hardware of the target system) it would be
useful to be able to test the auto -start
program. Unfortunately the Z8 board
alone cannot achieve this. There are
however, two approaches which may be
adopted to allow a program held in
EPROM to be plugged into the Z8
TBPDS and automatically execute on
power -up.

APPROACH ONE
As stated earlier, the auto -start program
must begin at 1020 hex and in the current
version of the Z8 development system, the
memory slot from 1000 to 1 fff hex is
occupied by a Z6132 RAM chip. This is
intentional and allows the development of
programs which will later occupy ROM at
the same locations.

The obvious solution is to unplug the
Z6132 RAM chip and replace it with a

Z6132 PINOUT

A7

A6

A5

VCC

A8

A9

A4 A11

A3 OE373

A2 A10
8 Al CEBIT

DATA
CATCH AO 2732

07

D0 D6

D1 05

D2 04

GND D3

%of 74LS3f<

%of 74LS28

Figure 1: 2732 to 26132 converter circuit diagram.

+5V

WE

AS

A8

A9

A11

DS

A10

Cs
D7

D6

D5

04

03

Figure 2: PCB Layout of 2732 to Z6132 converter.

24 PIN WIREWRAP SKT.
TO TAKE EP

 = PINS SOLDERED INTO
BOARD TO PLUG INTO
THE SOCKETS WHICH
WERE OCCUPIED BY
IC, 7 & 9

Figure 3: Overlay of 2732 to Z6132 converter.
2732 EPROM containing the program to
be tested. The pinouts of the two devices
are almost the same making the mech-
anical interface straightforward.
Unfortunately the electrical interface is
slightly harder is as much as the Z6132
talks directly to the multiplexed address
data bus of the Z8 whereas the 2732 will
require this to be demultiplexed. Luckily
the demultiplexing signal is available on
one of the Z6132 socket pins, thus making
it possible to construct a small module
carrying an EPROM which contains the
auto -start program to plug into the
vacated socket of the RAM chip.

The full circuit diagram and PCB
layout of this approach is shown in Figs I
and 2. The circuit consists of an 8 -bit latch
(7.3LS373) to demultiplex the address bus
and a single quad NOR gate package
(71LS32) to provide the correct logic
levels from the signals available at the
Z6132 socket to drive the latch and the
EPRONI.

The mechanical construction of the
unit is shown in the overlay of Fig 3.
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PROJECT

THE SECOND APPROACH

An alternative approach would be to try
and move 'in memory terms' the location
occupied by the Utility EPROM to 0701000
hex, and to move the RAM elsewhere.
This can be achieved by modifying the
address decoding from the original circuit
diagram to that shown in Fig 4. As can be
seen the effect is move the Utility EPROM
socket to 0701000 and the RAM to
9000-Afff. The implementation of this
technique requires that the two 74LS138
address decoders on the Z8 board are
removed and replaced by the module of
Fig 5. The module modifies the decoding
and routes the jumbled address lines to a
pair of 74LS138s carried on the PCB. The
overlay should help with the mechanical
construction. In the prototype the pins for
the socket were obtained by dismantling a
pair of 16 pin insulation displacement
connectors, and slightly trimming the pins
in the header so that it would fit through
the board. NB the PCB is used with the
track uppermost. One disadvantage of
this approach is that the memory map of
the Z8 has been completely upturned, any
code which was not position independant
(NB all programs written in BASIC on1),
and not using direct memory access will be
position independant) must be rewritten.

Note that because the baud rate
switches have been moved it will be
necessary for software to carry out an
initialisation of the UART timer prior to
using the UART, on the other hand the
approach is certainly the neatest
mechanically.

WRITING AUTOSTART PROGRAMS
The Zilog manual is not overly
informative about general Z8 program
writing techniques, so here are some hints
and tips from experience gained as a result
of actually doing it.

A) On power -up the Z8 is distinctly
upset if the Serial input pin is not in
the MARK state, (presumably it
hangs up waiting for the terminal to
finish sending a character), thus if
you are not using a terminal in your
auto -start program you must ensure
that the RS232 input is pulled into
the mark space on power -up.

B) On power -up the Z8 does a read of
location FFFD hex to determine the
baud rate speed required, if the
switches are not there then the speed
is initialised to a default value of 300
baud (as a result of reading FF hex
from an unoccupied location).

If you wish to use serial communi-
cations you must first initialise the baud
rate generator under these conditions. If
you know the speed that you require will
always be the same, then the following
code will work:
10 355 = (baud rate) :rem see table, sets
baud rate in timer
20 241 = 3 :rem initialise timer counter.

vCC
16

Al2

2
A13

+ 3 A,

6 IC7
1385

ADDRESS
DECODE

CC

0

0

0

06

05

7

14

9

1 12

2 13

A14
3

5

6

TO EDGE
CONNECTOR

IC9
138

ADDRESS
DECODE

A15

01

02

10

14

8

13

NEW MEMORY MAP

IC6 1000- 1FFF
IC8 4000 - 4FFF
AUX RS232 5000 - 5FFF
AUX RS232 6000 - 6FFF
BAUD RATE 7000 - 7FFF
IC3 RAM 9000 - 9FFF
IC4 A000 - AFFF

Figure 4: Modifications to original circuit diagram to change
address decoding on Z8 board. Includes new address map.

The various values for different baud
rates are:
19200 = 1 : 9600= 2 : 4800 = 4 : 2400= 8 :

1200=16 : 600=32 : 300=64 : 150=128 :
110 = 175 :

Alternatively the following line of code
will read the value set on the baud rate
switches and store the correct baud rate
value into the timer counter. This has the
advantage that despite having placed the
software in EPROM it still remains
configurable as far as communications
speed is concerned. In order to work an 8
byte table as follows must be stored in
memory started at tableloc.
Tableloc 80,01,02,04,08,10,af,40
10 244= (Ntableloc + and( 07oswitchloc,7)
:retr get value

IP

  

 - PINS SOLDERED INTO
BOARD TO PLUG INTO
THE SOCKETS WHICH
WERE OCCUPIED BY
IC, 7 &

N B BOARD IS USED
COPPER SIDE UPWARDS

Figure 5: PCB layout and component overlay.

11 I

20 241 = 3 :set up timer
switchloc is the address of the baud rate
switches.

Line lu reads the value set on the
switches and then adds this to the base
address of the table, and uses the value
stored at the location thus pointed to to
set into the timer.

Finally it is worth knowing that the Z8
will automatically assign the stack and
variables to external RAM if it discovers
RAM in the system.

WHAT'S GOING ON, WHAT'S GOING
ON

Readers might like to know of some of the
Z8 projects which are under way as part
of our 'Think of a good idea, and we'll
help you' scheme, these include a
sophisticated heating controller, a
complete colour print processor which
automatically feeds in the correct
chemicals at the right time, an Assembler
to reside with the Utility EPROM, and an
expansion mother board system. Anyone
else who would like to take part is invited
to send in their proposals and we will do
our best to support them.

R&EW

Your Reactions
Excellent - will make one
Interesting - might make one
Seen Better
Comments

Circle No.

15
16
17
18
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As a follow-up to last month's SCR/Triac 'theory'
article, Ray Marston now presents
practical SCR/Triac 'application' circuits.

IN LAST MONTH'S EDITION of 'Data File' we dealt with the
theory of SCRs and Triacs, and gave particular attention to the
principles of synchronous and non -synchronous triggering. This
month we present a collection of practical circuits for use on
either 115 volt or 230 volt AC power lines. In these designs, the
user must simply select the Triac or SCR rating to suit his own
particular application; where applicable, component values for
use on 115 volt power lines are shown in parentheses in the circuit
diagrams.

Let's start off, then, by looking at some practical Triac power
switch designs, for use in ON/OFF AC power -line switching
applications.

NON-SYNCHRONOUS DESIGNS.
As was explained last month, Triacs can be triggered (turned on)
either synchronously or non -synchronously with the mains
voltage. Synchronous circuits ALWAYS turn on at the same
point in each mains half -cycle (generally just after the zero -
crossing point), and usually generate minimal RFI. The trigger
points of non -synchronous circuits are not invariably
synchronised to a fixed point of the mains cycle, and the circuits
may generate significant RFI, particularly at the point of initial
turn -on. Triac turn-off is always automatically synchronised to
the mains, as the devices main -terminal currents fall below the
minimum -holding value at the end of each mains half -cycle.

Figures I to 8 show a variety of non -synchronous Triac power
switch circuits which can be used in ON/OFF line switching
applications. The action of the Fig / circuit was explained last
month, being such that the Triac is gated on from the mains via

the load and RI shortly after the start of each mains half -cycle
when SW1 is closed, but remains off when SW I is open. Note in
this circuit that the trigger point is NOT synchronised to the
mains when SW1 is initially closed, but becomes synchronised on
all subsequent half -cycles.

Figure 2 shows how the Triac can be triggered via a mains -
derived DC supply. Cl is charged to + 10 volts on each positive
half -cycle of the mains via RI -DI, and the Cl charge triggers the
Triac when SW1 is closed. Note that all parts of this circuit are
'live', making it difficult to interface to external electronic control
circuitry.

Figure 3 shows how the above circuit can be modified so that it
can easily be interfaced to external control circuitry. In this case
SW1 is simply replaced by transistor Q2, which in turn is driven
from the 'photo -transistor' side of an optocoupler. The 'LED'
side of the opto-coupler is driven from a 5 volt or greater DC
supply via R4. The Triac turns on only when the external supply is
connected via SW1. Opto-couplers have typical insulation
potentials of several thousand volts, so the external circuit is fully
isolated from the mains, and can easily be designed to give any
desired form of automatic 'remote' operation of the Triac by
replacing SW1 with an electronic switch.

Figure 4 shows an interesting variation of the above circuit. In
this case the Triac is AC triggered on each half -cycle of the mains
via CI -RI and back-to-back zeners ZD1-ZD2. Note that the
mains impedance of Cl determines the magnitude of the Triac
gate current but that Cl dissipates near -zero power. The bridge
rectifier (DI to D4) is wired across the ZD1-ZD2-R2 network and
is loaded by Q2. When Q2 is off, the bridge is effectively open-

OPTOCOUPLER
ITILI 12 et.,

INPUT FROM
ISOLATED
CIRCUITRY

02
2N3904
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252
11W
1140 SW)

DI
1N4004
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10y
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47R
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100a.
15V

LOAD

R3
1k0
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1115 VAC)

R5
100R
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100n
400V

Figure 1: AC power switch, AC line triggered. Figure 3: Isolated -input loptocoupledl AC power switch. DC triggered.
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Figure 2: AC power switch with line -derived
DC triggering.
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Figure 4: Isolated -input AC power switch, AC triggered.
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Figure 5: AC power switch with transistor -aided DC triggering.

Figure 6: Isolated -input AC power switch with DC triggering.

Figure 7: isolated -input (transformer -coupled/ AC power switch.

circuit and the Triac turns on shortly after the start of each mains
half -cycle: when Q2 is on, a near -short appears across ZD1-ZD2-
R2, inhibiting the Triac gate circuit, and the Triac is off. Q2 is
driven via the opto-coupler from an isolated external circuit, so
the Triac is normally on but turns off when SW1 is closed.

Figures 5 and 6 show ways of triggering the Triac via a
transformer -derived DC supply and a transistor -aided switch. In
the Fig 5 circuit, the transistor and the Triac are both driven on
when SW1 is closed, and are off when SW1 is open. In practice,
of course, SW1 can be replaced by an electronic switch, enabling
the Triac to be operated by heat, light, sound, time, etc. Note,
however, that the whole of the Fig 5 circuit is `live'. Fig 6 shows
how the circuit can be modified for optocoupler operation, so
that it can be activated via fully -isolated external circuitry.

Finally, to complete this section, Figs? and 8 show alternative
ways of obtaining Triac triggering from a fully isolated external
circuit. In these two circuits the triggering action is obtained from
Unijunction oscillator Q2, which operates at a frequency of
several kHz and has its output pulses fed to the Triac gate via
pulse transformer T1, which provides the desired `isolation'. In
the Fig 7 circuit, Q3 is wired in series with the UJTs main timing
resistor, so the UJT and Triac turn on only when SW1 is closed.
In the Fig 8 circuit Q3 is wired in parallel with the UJTs main
timing capacitor, so the UJT and Triac turn on only when SW1 is
open. In both of these circuits, SW1 can be replaced by an
electronic switch.

SYNCHRONOUS DESIGNS.

SynchrOnously-triggered Triac circuits ALWAYS turn on at the
same point in each mains half -cycle. Usually, the trigger point
occurs just after the 'zero -crossing' point at the start of each half -
cycle, in which case the Triac generates minimal RFI. Figs 9 to 18
show a number of `ON/OFF' power switching circuits that use
this form of triggering.

Figure 9 shows the practical circuit of a `transistorised'
synchronous line switch that is triggered near the zero -voltage
cross -over points of the mains. The Triac gate trigger current is

Figure 9: 'Transistorised' synchronous line switch.

Figure 8: isolated -input AC power switch.
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Figure 11: Internal circuit and minimal external connections of the CA3059 synchronous 'zero -voltage' Triac driver.
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Figure 12: Direct -switched IC -gated 'zero -voltage' line switch.

obtained from a 10 volt DC supply that is derived from the mains
via RI-D1-ZD I and Cl, and this supply is switched to the gate via
Q5, which in turn is controlled by SW I and zero -crossing detector
Q2 -Q3 -Q4. The action of Q5 is such that it can only turn on and
conduct gate current when SW1 is closed and Q4 is off. The
action of the zero -crossing detector is such that Q2 or Q3 are
driven on whenever the instantaneous mains voltage is positive or
negative by more than a few volts (depending on the setting of
RV I), thereby driving Q4 on via R3 and inhibiting Q5. Thus, gate
current can only be fed to the Triac when SW1 is closed and the
instantaneous mains voltage is within a few volts of zero. The
circuit thus produces minimal switching RFI.

Figure 10 shows how the above circuit can be modified so that
the Triac can only turn on when SW I is open. Note in both of
these circuits that, since only a narrow pulse of gate current is sent
to the Triac, the MEAN consumption of the DC supply is very
low (one mA or so). Also note that SW1 can be replaced by an
electronic switch.

A number of special-purpose synchronous zero -crossover
Triac-gating ICs are available, the best known examples being the
CA3059 and the TDA 1024. These devices incorporate mains -

derived DC power supply circuitry, a zero -crossing detector,
Triac gate drive circuitry, and a high -gain differential
amplifier/gating network.

Figure 11 shows the internal circuitry of the CA3059, together
with its minimal external connections. Mains power is connected
to pins 5 and 7 via limiting resistor Rs (22k, 5W when 230 V mains
is used). DI and D2 act as back-to-back zeners and limit the pin 5
voltage to + /-8V. On positive half cycles D7 and DI3 rectify
this voltage and generate 6V5 across the 100u capacitor connected
to pin 2. This capacitor stores enough energy to drive all internal
circuitry and provide adequate Triac gate drive, with a few mA of
spare drive available for powering external circuitry if needed.

The bridge rectifier (D3 to D6) and transistor Q1 act as a zero-
crossing detector, with Q1 being driven to saturation whenever
the pin 5 voltage exceeds + /-3V. Gate drive to an external Triac
is via the emitter (pin 4) of the Q8 -Q9 Darlington pair, but is
available only when Q7 is turned off. When Q1 is turned on (pin 5
greater than + /-3V) Q6 turns off through lack of base drive, so
Q7 is driven to saturation via R7 and no Triac gate drive is
available at pin 4. Triac gate drive is thus available only when pin
5 is close to the 'zero -voltage' mains value. When gate drive is
available, it is delivered in the form of a narrow pulse centred on
the cross -over point, with pulse power supplied via C1.

The CA3059 incorporates a differential amplifier or voltage
comparator, built around Q2 to Q5, for general purpose use.
Resistors R4 and R5 are externally available for biasing one side
of the amplifier. The emitter current of Q4 flows via the base of
Q1 and can be used to disable the Triac gate drive (pin 4) by
turning Q1 on. The configuration is such that the gate drive can
be disabled by making pin 9 positive relative to pin 13. The drive
can also be disabled by connecting external signals to pin 1 and/or
pin 14.

Figures 12 and 13 show how the CA3059 can be used to give
manually -controlled 'zero -voltage' ON/OFF switching of a Triac.
These two circuits use SW I to enable or disable the Triac gate
drive via the internal differential amplifier of the IC. Remember,
the drive is enabled only when pin 13 is biased above pin 9. In the*

JULY 1982 83



Data File

.C,In

Rt
10k

4k7

CA3050

.

RI
22k
514
110k MI

10

13

4

11

C2
10n

LOAD

,

0
i

230 VAC
1115 VACI

tl

1008

I
Figure 13: An alternative method of direct -switching the CA3059 IC.

Fig 12 circuit, pin 9 is biased at half -supply volts and pin 13 is
biased via R2 -R3 and SW1, and the Triac turns on only when
SW1 is closed.

In Fig 13, pin 13 is biased at half -supply and pin 9 is biased via
R2 -R3 and SW1, and the Triac again turns on only when SW 1 is
closed. In both of these circuits, SW1 handles maximum
potentials of 6V and maximum currents of only 1 mA or so. In
these designs the capacitor C2 is used to apply a slight phase
delay to the pin 5 'zero -voltage detecting' terminal, and causes the
gate pulses to occur after (rather than to 'straddle') the zero -
voltage point.

Note in the Fig 13 circuit that the Triac can be turned on by
pulling R3 low or can be turned off by letting R3 float. Figs 14
and 15 show how this simple fact can be put to use to extend the
versatility of the basic circuit. In Fig 14, the Triac can be turned
on and off by transistor Q2, which in turn can be activated by on-
board CMOS circuitry (such as one -shots, astables, etc) that are

4.6V

0

Figure 14: Method of transistor -switching
the CA3059 via on -board CMOS circuitry, etc.
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Figure 15: Method of remote -switching
the CA3059 via an optocoupler.
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Figure 17: 'Dark -activated' zero -voltage switch.
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Figure 18: Dark -activated zero -voltage switch with hysteresis
provided via R3.

powered from the 6V pin 2 supply.
In Fig 15, the circuit can be turned on and off by fully -isolated

external circuitry via an optocoupler, which needs an input in
excess of only a couple of volts to turn the Triac on.

Alternatively, Fig 16 shows how the TDA 1024 can be used in
place of the CA3059 to give either directly switched or
optocoupled 'zero -voltage' Triac control.

Finally, to round off this month, Figs 17 and 18 show ways of
using the CA3059 so that the Triac operates as a light-sensitive
`dark -operated' power switch. In these two designs the built-in
differential amplifier of the IC is used as a precision voltage
comparator that turns the Triac on or off when one of the
comparator input voltages goes above or below the other.

Figure 17 is the circuit of a simple dark -activated power
switch. Here, pin 9 is tied to half -supply volts and pin 13 is
controlled via the R2-RV1-LDR-R3 potential divider. Under
bright conditions the LDR has a low resistance, so pin 13 is below
pin 9 and the Triac is disabled. Under dark conditions the LDR
has a high resistance, so pin 13 is above pin 9 and the Triac is
enabled and power is fed to the load. The precise threshold level
of the circuit can be preset via RV I.

Figure 18 shows how a degree of hysteresis or 'backlash' can
be added to the above circuit, so that the Triac does not switch
annoyingly in response to small changes (passing shadows, etc) in
ambient light level. The hysteresis level is controlled via R3, which
can be selected to suit particular applications.
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NOTES FROM THE
RADIO SHACK...

12 By Frank A. Baldwin

All times in GMT, bold figures indicate the frequency in kHz.

In the previous issue the opening
gambit to this monthly rendering
ended by threatening to regale my
readers with more information
about some of the currently oper-
ating clandestine stations and
having made the threat I had better
carry it out.

"Radio Unidad" commenced
operations at the beginning of this
year and claims to be located in
Usulutan Department of El
Salvador although statements with
respect to locations are always
suspect when dealing with
clandestines. Hostile to the
Government of El Salvador it
transmits on 7000 in Spanish from
0100 to 0200 on Saturdays and
Sundays.

"Radio Farabundo Marti" like
Radio Unidad and Radio
Venceremos supports the
Farabundo Marti National
Liberation Front. The present
schedule is from 0100 to 0200
Tuesday through Saturday, from
0130 to 0230 Sunday and Monday.
The programme language is, of

course, Spanish and the frequency
is variable from the limits 6895 to
6905. It is claimed to be located in
Chalatenango Province (El
Salvador).

"Radio Venceremos", details of
which were published last month,
now has the schedule 0000 to 0100
Tuesday through Sunday and from
0230 to 0330 daily. In case you
have mislaid your copy of June's
R&EW - shame on you - the QRG
varies from 6905 to 6911.

All the times stated above are
those during which listeners here in
the UK will stand some chance of
logging these clandestines. Other
times in their schedules have been
ignored.

"Voice of the Iraqi Revolution"
is a pro -Kurdish transmitter
operating over the frequencies
6900 to 7100 although it was last
reported as being on 6905 (plus or
minus a few kHz). Probably the
best chance of hearing this one - I
haven't logged it myself - would be
from 1600 to 1700 (not on
Mondays or Fridays). I wish you
luck in catching up with it!

AMATEUR BANDS
Listening on these bands makes a
change from chasing clandestines
or looking for Laos or searching
for Surinam or even pursuing
Peru. A change is as good as a rest
so why not wrest your dial to one
of these bands and start to list
some of the DX - even if it is only
on SSB!

Operating as usual only on the
CW ends of the bands some fun
and games were to be enjoyed - as
the following will show.
1800 - 2000 kHz
Always a favourite with me, Top
Band can often provide some inter-
esting signals just when least
expected, the Russian calls listed
here all coming through on two
successive evenings.

DL7EM, EI9J, LZ2KRR,
OK IDLE, OK 1 HBW, OK2UD,
OK3KFF/P, OL2BCC, OL4BDY,
OL6BEJ, OL8CMQ, OZ3Y,
SM3EVR, SM5CRV, SM6AOQ,
SM6EHY, UA3WD, UB5TBD,
UC2RDX, UK3MAV, UK5WBE,
UP2BCG, UT5AB.

No early morning sessions took
place during the month, this
resulting in a lack of across -the -
pond signals to report.

14000 - 14350 kHz
Ah! - good old twenty metres - the
DX provider of many years
standing for most of us, what on
earth would we do without this
band I wonder, although the next

band up is fast becoming a

contender. Sticking my head close
to the speaker - I rarely ever use the
headphones - the following CW
signals were heard.

FG7XE, JA2TH, JA5JTE,
JA7FS, KV4AA, LU6AMW,
PYIAFM, PYIHQ, PZIAP,
SUIUM, YV4DDT, ZSIXR,
ZS4GV.

21000 - 21450 kHz
One late evening and one morning
session on this band produced the
following calls, which was rather
pleasing as the time spent in the
radio shack was curtailed some-
what owing to the annual events
that must take place in the garden -
digging the vegetable plot and
'sowing the seeds for example. Do
you also suffer?

CM7OR, CX4GL, CX5RV,
EA8ZH, EA9KS, JA4AQZ,
JF2KNT, LU4ACN, VK2DZD,
YB2IA, ZS6BUT.

And that lot, apart from logging
CE3ZW on 28 MHz, just about
rounds up the month on the
Amateur Bands.

BROADCAST BANDS
For those who prefer to tune over
these bands, the following stations
are listed as a guide for your
interest.

AUSTRALIA
Melbourne on 15410 at 0950, a
programme of English pop records
in the Indonesian service to South

and South East Asia and scheduled
from 0900 to 1400.

Melbourne on 11820 at 0740,
OM with announcements in the
English programme for Papua
New Guinea and the Pacific
Islands and timed from 0700 to
0845.

Melbourne on 21680 at 0746, a
discussion in English about local
radio programmes in answer to a
listener query. The prize for that
best question went to a listener in
Vanuatu. Then followed a weather
report including that for the Coral
Sea. All in the English
transmission to Europe, Papua
New Guinea and the Pacific area
and scheduled on this particular
channel from 0700 to 0930. Also
logged in parallel on 9570 and on
17725.

TAIWAN
Taipei on 9685 at 1132, OM (Old
Man equals male announcer) with
the Chinese programme for South
East Asia, timed from 1100 to
1200.

JAPAN
Tokyo on 17785 at 0700, musical
box interval signal followed by
OM with station identification in
English, YL (Young Lady
announcer) with identification in
Japanese in the English/Japanese
General Service programme
scheduled from 0700 to 0730. All
this was followed by a summary of
local news in English.

Tokyo on 21610 at 0804, OM
with a newscast in the English
directed to Europe and scheduled
from 0800 to 0830.

MALAYSIA

Kuala Lumpur on 15295 at 0953,
OM with the Malay programme to
Australia and New Zealand,
scheduled from 0830 to 1025.
Signal blotted out by Moscow
signing on at 0958.

VIETNAM
Hanoi on 10040 at 1910, OM with
the English programme for
Europe, timed from 1900 to 1930.

CHINA
Radio Peking on 17765 at 0922,
Chinese classical music in the
English programme for Australia
and New Zealand and timed from
0830 to 1030.

Lanzhou, Gansu on 4865 at
2319, OM with a talk in Chinese,
this section of the schedule being
from 2130 to 0200.

Radio Peking on 4905 at 2032,
Chinese classical music in the
Home Service First Programme,
scheduled here from 2000 to 2300
and from 1100 to 1735.

POLAND
"Radio Polonia", Warsaw on
7285 at 1830, OM with station
identification in the English
programme for Europe, timed
from 1830 to 1900.

BULGARIA
Sofia on 9700 at 1949, OM with
station identification and a
programme entitled Mailbag
during which listeners' letters are
answered, all in the English
transmission for Europe scheduled
from 1930 to 2000.

YUGOSLAVIA
Belgrade on 6100 at 2003, YL with
a newscast of world affairs during
the English transmission for
Europe, the Middle East and
Africa and scheduled from 2000 to
2030.

RNLAND
Helsinki on 11755 at 1946, OM
and YL with the English
programme for Europe and
Africa, scheduled from 1930 to
2000. At 1950 there was an
interesting programme called
'Notebook' in which subjects
raised by listeners were dealt with
at some length. On this occasion it
was all about the birth of the
Finnish nation.

ALBANIA
Tirana on 9500 at 1952, YL with
the English programme for Africa
featuring Albanian folk songs and
music. This transmission is timed
from 1930 to 2000.

SPAIN
Madrid on 11840 at 2000, YL with
station identification and
announcements at the
commencement of the English
transmission to Europe, scheduled
from 2000 to 2100.

SWITZERLAND
Berne on 21520 at 0925, light
music followed by YL with
announcements at the end of the
English programme directed to
Australasia, the Far East and
South Asia, timed from 0900 to
0930.

PAKISTAN
Karachi on 21485 at 1540, YL with
songs, local -style music in the
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Urdu programme for the Persian
Gulf and the Middle East,
scheduled from 1330 to 1600.

INDIA
AIR Delhi on 9950 at 1548, OM
with a talk about foreign affairs in
the English Domestic Service. This
English segment is timed from
1530 to 1545 and is simply listed as
a newscast in their schedule. Either
they were running late or an
alteration to the schedule has taken
place.

EGYPT
Cairo on 9755 at 1611, the Holy
Quran Station with quotes from
the Holy Quran. This transmitter
is on the air from 0300 to 0900 and
from 1200 to 2100 and the
programmes are entirely religious
in nature.

Cairo on 17670 at 1606,
quotations from the Holy Quran in
the Domestic Service, also logged
in parallel on 9850, 11665 and on
12050.

Cairo on 17690 at 1600, chimes
time -check followed by OM with
station identification in Arabic
("Al Kohera") then into the Urdu
programme for South and South
East Asia, scheduled from 1530 to
1700.

AFGHANISTAN
Kabul on 11755 at 1901, OM with
station identification and frequen-
cy announcements then into a

newscast of local affairs in the
English programme for Europe,
scheduled on this channel from
1900 to 1930

MALI
Bamako on 4838 at 1950, OM with
a talk in French. Bamako is on the
air weekdays from 0600 to 0800
and daily from 1800 to 2400. An
English programme is listed from
1820 to 1900 on Saturdays and the
power is 18kW.

GABON
Libreville on 4777 at 2055, OM
and YL with a duet in vernacular.
On with announcements in French
at 2100 then into a newscast in that
language. The schedule is from
0430 (Sundays from 0530) to 0630
and from 1630 to 2400. The power
is 100kW.

LESOTHO
Maseru on 4800 at 1930, OM with
songs in Sesotho with a

background of local -style music.
This one is on the air from 0400 to
0700, from 1100 to 1200 and from
1500 to 2035 (Wednesdays and
Sundays until 2105). The power is
100kW.

UPPER VOLTA
Ouagadougou on 4815 at 1935, a
chorus of YL's with chants in ver-
nacular, drums and local in-
struments as a b2:king. This one
operates from 0530 (Sundays from
0700) to 0900 and from 1700 to
2400 and the power is 20kW. Some
years ago I saw this station listed
by an exasperated SWL as 'you
know where', I can't say I was sur-
prised!

NAMIBIA
Windhoek on 4965 at 1950, OM
with a talk in Afrikaans. This is the
South West African Broadcasting
Corporation transmitter working
to the schedule 0400 to 0615 and
from 1515 to 2200 and including
some relays of the SABC program-
mes. From 2200 to 0400 it relays
the SABC All Night Service. The
power is 100kw.

NIGERIA
Lagos on 4990 at 0443, OM with a
religious talk in English. This is
Channel 1 which operates from
0430 to 1000 and from 1700 to
2310 in English and vernaculars.
The indentification is "Radio
Nigeria" and the power is 20kW.

PERU

La Voz de la Selva, Iquitos on 4825
at 0410, Peruvian instrumental
music, OM announcer in Spanish.
The schedule is from 1000 to 0500
and the power is lk W.

CITIZENS' BAND
Not a great deal has been done on
any of the forty channels during
the past four weeks, at least on the
transmitting side although there
have been a few contacts but more
time spent in earwigging other
breakers whilst carrying out other
jobs within the shack.

The contacts made were at good
poundages although no great
distances were recorded. The
Wotpole twig continues to give a
good account of itself despite the
fact that it is mounted on the side
of the house just above guttering
level - and this to avoid any
possibility of TVI troubles with
neighbours. I must confess
however that the SWR isn't all that
good, a reading of 1.7 being the
best that I can obtain although I
suspect that the SWR meter on the
home base unit reads a little on the
high side.

Notwithstanding all that, my
thanks are due to the following
breakers for the pleasurable
contacts that I did make - Three
Wheeler, Hot Pot, Fisheye (but see
below), Silver Key, Hornet,
Medallion, Trail Boss, Sparky,
Buck Rogers, Street Machine,
Wandering Wombat, Jackal,
Catweazel, Battleaxe, Pink Budgy,
Lone Ranger, Frosty Chip and a
special thanks to Leo Lady - we
had a long contact, partly about
how we both gave up the smoking
habit and for that reason became
slightly wealthier.

My thanks are also due to reader
Fisheye of Batley in Yorkshire for
informing me of the similar
handles in his locality to those
being used here in East Anglia
which have been mentioned in
these columns - I suppose handles
must be duplicated many times
here within the UK

So for now break -a -break and
ten -ten till we do it again.

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No

56
57
58
59

MICROCOMPUTER COMPONENTS
LOWEST PRICES - FASTEST DELIVERY

Raft

TITlowere
200ns

2708 45016
2716 450ns

I+5v) 2.46
2716 350nS

11-50 3.10
2716 (3 rail

450ns 5/5
2732 45O0 115
2732 350ns 4.40
2532 450ns 3.01
4116 2000 0.70
4116 150ns 0.54
4118 200ns 3.35
4164 200ns 450
4516/4816

100ns 3.25
5516 2000 0.311

6116 200ns 5.10
6116LP 200/

1500 711

PON

O N
2.93

OUT OPTIMUM
EF6845P 150
EF9364P 5.04

INIFFERS
611S95 050
811596 010
811S97 050
81 L598 0.110
81264 120
81284 1211
8195 1.35
8T97A 1.36
8198 1.45

IOTA CONVERTERS
Z11425E-8 3.45
201426E-8 ISO
294276-8 5.99
29428E-8 4.71
211429E-8 2.10
11032CJ-10 30.99
IN433CJ-10 LOS
211440 OSA
Z1032E-10 13.16
29447 9.14
29448 5.96
11049 126

RAM MSC
COnnteumm
601771 17.12
F D1791 32.61
601793 not
FD1795 35.33
wD1351 411.59
W01393 45.10
V101395 4500
W01397 4510
W02143-01 5.45
W01691 10.17

ISISCEILMINUS
SINVORT GIN'S
Ay -3-1015 250
AY -3-1270 750
41-3-8910 5.19
AY -5.1013 2.10
AY -5-3600 7.95
61-5-2376 5.19
DP8304 4.90
moan 6.55
MC1489 ILM
MC3446 2.05
MC34484 425
MC3480 701
MC3467 2.15
1.104411 GM
MC14412 750
R03-25131 550
R0 -3-2513U 550
01 1280340203) 054

WEN C11111
ZN450e 711
ROWE DVM KIT 17.35

MEARS
LM301AN
LIA30811
1031 1 N
1M31911
111324N
LM348N
LM555CN
LM556CN
LM725CN
LM 741 CN
LM747CN
LM748CN

KOMATSU
7805
7812
7815
78105
78L12

5.21
501

2.14
6.35
621
L IS
S AI
191
6.14
6.04
11.34

0.36
039
0.39
029
029

Wm Prks Odes hiss ORM. Pelee

781.15 020 4017 OAS 74LSI3 621
7905 5.35 4018 ON 741214 1127
7912 ON 4019 529 741515 1132
7915
79105

OM
050

4020
4021

SM
020

741520
741521 II?II?

79112 OM 4022 ON 741522 0.12
79115 ON 4023 5.17 741526 0.15
LM309K ON 4024 741S27 012
114317K 320 4025 0.111 741528 0.15
1M3231( IM 4026 ON 741530 0.12
19933811 4.75 4027 020 741532 9.12

4028 0.55 741S33 0.16
no WIRY 4031 115 741537 115
IRO CPU 3.40 4033 110 741538 0.15
2806 CPU 3.111 4034 IN 741510 0.12
2710 CTC 2.11 4035 172 741542 0.33
Z804 CTC 110 4040 024 741547 0.311

780 DART 5.45 4011 ON 741548 0.511

2804 DART 5.70 4042 0.54 741549 0.01
280 DMA 555 4043 ON 741_551 0.14
2804 DMA 11.16 4014 014 741_554 0.15
280 PIO 225 4045 115 741555 0.15
21304 PIO 3.15 4046 ON 741573 0.19
280 510-0 16.99 4047 ON 741574 036
BOA 510-0 1150 4018 0.64 741575 024
280 SIO-1
21304 510-1
280 SI62
7804 510-2
MK 3886
MK 3886-4

0100 Mit?
6800
6802
6803C
6809
6810
6821
6840
6850
6862

10.91
1150
ION
1121
11110
14.47

2.91
3.111

12.10

1.12
129
420
110
611

4049
4050
4051
4052
4053
4054
4055
4060
4063
4066

1 4068
4069
4070
4071
4072
4073
4075

025
0.25
050
050
0.59
120
120
0.79
05

05.34
0.17
0.17
0.17
0.17
0.17
0.19
0.17

741S76
741578
741583
741585
741586
741590
74L591
741592
741.593
741595
7415109
7415112
7415113
7415114
7415122
7415123
7415124

0.20
0.19
0.44
0.50
015
021
074
0.33
6.33
0.42
021
121
023
030
11.311

0.31
1211

SUMMER MADNESS

10%
DISCOUNT

FOR ANY ORDER
OVER £100
(CWO ONLY)

68714IT
6880
6887
68488
6875
6843
68800
68802
68821
68810
68040
68E60

10.70
117
0.10
0.11
522

1350

1111
2.111

070
250

1500 HMI
6502 3.16
6520 ISO
6522 4.75
6532 525

SON FAMILY
8085A 520
8212 1.71
8216 0.1111

824 ISO
8228 3M
8251 3.19
8253 7.15
8255 3/9

MIMI ION 2
SUMS
4000 0.11
4001 0.11
4002 1.13
4006 OM
4007 0.15
4008 0.55
4009 OM
4010 0.35
4011 9.12
4012 0.15
4013 120
4014 521
4015 ON
4016 025

4076
4077
4078
4081
4082
4085
4086
4093
4502
4507
4508
4510
4511
4512
4514
4515
4516
4518
4519
4520
4521
4522
4526
4527
4528
4532
4541
4543
4553
4555
1556
4585

0.12
OM
024
0.14
0.10
0/3
0.10

OM
0.30

035
101
026
0.45
0.10
199
1.41
015
0.40
021
ON
150
120
0.75
ON
0.71
OM
ON
OM
250
031
0.44
012

7493 SEOEf
741500 0.10
741501 0.11

741502 0.12
741503 0.12
741504 0.12
741505 0.13
741508 0.12
741509 5.12
741510 0.12
741511 0.12
741512 012

7415125
741.5126
7415132
7415136
7415138
741.5139
7415145
7415148
741.5151
7415153
7415155
7415156
7415157
7415158
7415160
7415161
7415162
741.5163
7415164
741.5165
7115166
7415173
7415174
7415175
7415181
741.5190
7415191
741.5192
7415193
7415194
7415195
7415196
7415197
7415221
741.5240
7415241
7415242
7415243
7415244
7415245
7415247
7415248
7415249
7415251
741S253

741.9257
7415258
7415259
7415261
7415266
7415273
7415279
7415283
741S290
741.5293
741.5365
7415366
741.9367
7415368
7415373
7415374
7415375
7415377
7415378
7415379
7415386
741S390
7415393

OR SIGNETS
LOW FOIMILE  11N
8 pn 6.07

14 pn ON
16 pn IN
18 pn 1.13
20 pin 0.14
22 pn 0.17
24 pn 8.18
28 p. oas
40 pn 920

1.1111 PRIME 
N I/
8 pm 0.22

14 po 020
16 pn 1.31
18 pn 023
20 cin OM
22 pn OAS
24 gul 0.42
2811n 0.54
40 eon 111

ZERO - MENTION
NICE Mt
24 gin 520
28 en TAO
40 pin 050

MUMS
1 MHz
1008 MHz
1 8432 MHz
36864 MHz
4 MHz
6 MHz
8 MI12

ON
250
020
225
1.16
1.10
1.15

INOIRATORS
6 MHz 3.70
8 MHz 4.40

NC MICRO-
COMPUTER
MUMS
BBC 1 RAM

Upgrade El 26.00
BBC 2 Pinter

I/O Kil 11.50

BBC 4 Analogue
I/P Kit 9.50

BBC 5 Serial I/0
arcIFIGBKi 1168

BBC 6 Evanson
BUS Kit 735

Conrectors to
BBC 4 2.25

Connecters b
BBC 5 0.10

The atom lets make
up Re lull Model
'A io Model 'Er

la the
BBCek1/4101:011WIer

Scab Rea when
01146 =bele

MOO

CEO
INC 12" MONITOR
Custcm made
corrouter dspay inc
nue 0 Speaker and
amp Greer pPosphcr
display 14100
1E10 cartage & VAT,

MINIM Erma
1.11/141-14 ear
careatv-tull in tune(

70.00
t5 camar 6 VAT

OFFICIAL Sl
ORDERS VISA

WELCOME
24 HOUR TELEPHONE SERVICE FOR

CREDIT CARD USERS

QUANTITY 414
DISCOUNTS
AVAILABLE

* Free Reply Paid Envelope with every order *
* All prices exclude VAT II P A P 10.75) (Free on CWO's over £101 *

* All orders despatched on day of receipt with full refund on out of stock items it requested *

MIDWICH COMPUTER CO. LTD.
DEPT R & EW HEWITT HOUSE, NORTHGATE STREET,

BURY ST. EDMUNDS, SUFFOLK IP33 1 HO
TELEPHONE: (0284) 701321 TELEX: 817670
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UNUSUALLY FOR MARCH, the month
produced some quite interesting long-
distance broadcast television reception.
On the 5th there was some F2 -layer
propagation with the USSR(TSS) on
channel R1(49.75MHZ vision) with an
electronic test card at 0846GMT.
Reception suffered from the characteristic
`smeary video' phenomenon which is
normally associated with F2 -layer
propagation. On the 11th, on channel
E2(48.25MHZ vision) with the aerial
directed to the south-east, a Philips
PM5544 electronic test card was received
which could possibly have been ZTV-
Zimbabwe. During the same early after-
noon period a mystery grey -scale/
frequency -grating pattern was received,
again on channel E2. The signal was noted
for only a few minutes but the same
pattern has been received on several
occasions during F2/TE(Trans-Equatorial)
activity and it is thought that the test
signal originates from Ghana or even
Kenya.

During a tropospheric 'opening' on
the 24th at 1810 GMT, a weak signal was
received from a south-easterly direction.
Initially the channel was thought to have
been E 11(217.25 MHz vision). A clock
caption was noted followed by "Coro-
nation Street" and as the signal
strengthened the sound channel was
resolved, unexpectedly on the 6MHZ
standard. European services operating in
Band III normally use either the 5.5 MHz
or the 6.5 MHz standard, so the aerials
were rotated towards Eire since the
6 MHz system is in use there. Strangely
the signal strength became virtually zero
and only increased with the aerials
directed to the south-east. There is a high
power RTE -2 (Erie) transmitter operating
on channel IJ(215.25 MHz vision) at
Kilkenny but just why the signal should
appear from a totally different direction
remains a mystery.

Signals from BRT-Belgium, including
the US programme 'Dallas', were also
received on the I lth from the channel EIO
transmitter located at Wavre (100kW
E.R.P.).

On March 25th, reception from the
near -Continent was noted by a number of
enthusiasts due to enhanced tropospheric
conditions(Trop). At 0740 GMT, the

Reception
Reports

Compiled by Keith Hamer
and Garry Smith.

Dutch networks (NOS) were received on
channels E4(VHF Band 1,62.25 MHz
vision), E29 and E32, these two channels
being within the UHF spectrum.
Transmissions consisted of the
monochrome "EBU Bar" which has been
used by NOS for many years. At 0820
several West German stations were
received including a Schools Television
caption (Schulfernsehen) on channel E48,
a ZDF(West Germany's Second network)
transmitter identification caption on
channel E35 indicating the Ostfriesland
outlet, plus another identification caption
(or "Senderdia" as they are known in
Germany) for the ZDF channel E32
transmitter at Bremen. An electronic test
card from East Germany(DDR:F) was
noted at about 0820 on channel E31 from
a Second network transmitter located at
either Inselsberg or Dequede. Both outlets
have an E.R.P.(Effective Radiated
Power) of 500kw.

All the stations operating in the UHF
band mentioned above could have been
received on a standard domestic receiver
although the sound channel would not
have been detected due to the different
sound/ vision spacing employed on the
Continent. For readers to R&EW who
may be interested in DX -TV but do not
want to go to the expense of buying

Figure 1 : Reception on channel A2 of a
Canadian News programme caption via
F2 -layer propagation. Note the 'smeary
video' effect. Canada uses the 525 -line
standard.

specialised equipment, a check on the
UHF channels during periods of high-
pressure (anticyclones) over Europe may
reveal stations from West Germany,
Belgium or the Netherlands provided the
aerial is pointing in the right direction.
Even if Continental stations are not
received, other UK regions may well be
present and be of entertainment quality.
A check on the prevailing weather
conditions can be made by watching the
weather forecasts on BBC -1 each weekday
at 1757 or 2125 BST.

On March 31st there was some
Sporadic-E(sp.E) activity with reception
of the PM5544 from Poland(TVP) on
channel RI plus signals from an unident-
ified source on channel R2(59.25 MHz
vision). The mystery grey -scale/
frequency -grating pattern noted earlier in
the month was also logged, this time at
1812 BST. The signal (on channel E2)
lasted for about 30 minutes and the aerial
was directed towards the south. It was
noted that the frame blanking pulse was
much narrower than the standard pulse.
We would be pleased to hear from anyone
who has positively identified this pattern.

DX NEWS
A new Moroccan transmitter is reported
to be operating in Bank I, on channel
E4(62.25 MHz vision), with an ERP of
250kW at Laayoune. This transmitter is
officially listed as being in the African
Broadcasting Area rather than European.

RTP-Portugal have brought into
service a new transmitter operating on
channel E4 at Valenca Do Douro. The
ERP is 35W and it is the only E4 trans-
mitter operating on the mainland. RTP
have E4 transmitters located in
Portuguese territories overseas.

The indentification "YLE TV1" has
been seen on the Finnish FuBK test card in
place of the usual "YLE HLKI".

Figure 2: The PM5544 test card received on
channel E2 from Zimbabwe via F2 /TE (Trans -
Equatorial skip).
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FEATURE

RECEPTION. REPORTS
Clive Athowe, an experienced DX -TV
enthusiast at Blofield near Norwich, has
written with details of his recent reception of
Zimbabwe on channel E2 via F2/TE. He
received this service from the transmitter
located at Gwelo(to the south-west of
Zimbabwe's capital, Harare) with a

transmission of the PM5544 test card with the
identification "ZTV" at the top and a digital
clock insert on the central black bar. A similar
idea is used by NRK-Norway and CBE -
Canada. After receiving Clive's report, we also
noted ZTV using the PM5544 but with the
additional inscription "TV" or "TV I" at the
bottom. With reception occurring via F2/TE it
is very difficult to decipher identification due
to the smeary video effect mentioned earlier.

Down in Romsey(Hampshire), another
experienced DX-er, Roger Bunney, has also
logged ZTV on channel E2 via F2/TE plus
signals from RCTV-Dubai in the Persian Gulf.
This United Arab Emirate State employs trans-
mission system "B" with PAL colour. An
unusual version of the PM5544 test card is used
in that the central circular area is replaced by a
`squared' version.

Hugh Lloyd -Bennett, currently soaking up
the sunshine in Saudi Arabia, has written from
his location in Dhahran to report reception on
channel A4(67.25 MHz vision, 525 lines
System M) each Thursday and Friday of a
television service which does not appear to use
any identification captions. Hugh thinks that it

IIIrwourasiiiimmomas airsin
MIMIIli MrOMNI" UM
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IWO 1 EMI
OM

may well be an American military station
(AFRTS) operating from somewhere near the
Straits of Hormuz. Presently, Hugh is
attempting to receive transmissions from the
Stat T Ekran satellite which is beaming
programmes on channel 51(714 MHz) but so far
he hasn't had much luck.

From Gosta van der Linden (Rotterdam,
Netherlands) comes information about
proposed UHF transmitters in West Germany.
due to come into service next year. They will be
at Hamburg(channel E28,500kW) serving the
Niedersachsen region, Tarkaui Molln (channel
E53,20kW) serving the Schleswig region. and
Brocksteciti Neumunster (also serving the
Schleswig region) on channel E56 with an
E.R.P. of 500kW. Gosta has recently been
receiving programmes from BBC -Scotland and
Grampian TV plus several signals from France
(TDF). A number of DX-ers in the Netherlands
have been receiving good quality signals from
Sweden(SR) on UHF and also in the VHF
Band III spectrum. Due to strong signals being
received from an SR -I outlet on channel E41,
there is speculation that Sveriges Radio have
brought a new UHF transmitter into service.

Following the first DX -TV article which
appeared in the May issue, Mr. A. Hill
(Midhurst, West Sussex) has written to say that
he has now purchased a Plustron TVR
5D(highly recommended). We trust that the
present Sp.E Season will provide him, and
others, with lots of 'exotic' signals!

Simon Street from Bromyard (Hereford-
shire) wondered whether we were serious when

" ALL 11h5 711.ou3LEi_ruST" So
WE CAN SEE THE HoMIS IN
EIGHT LANGUAGES

we mentioned reception from the USSR using a
length of standard wire for an aerial. Yes, we
were. Indeed, signals have been noted using a
small screwdriver inserted directly into the aerial
socket. However, we only mentioned that fact
to give readers an idea of signal strengths which
can be attained during an intense Sp.E
opening. For serious DX -TV reception via
Sporadic -E, particularly when signals are
weak, a more eleaborate aerial system is
necessary.

Finally in this month's reports section we
have received details about DX conditions in,
dare we mention it, Argentina. Anselmo
Roccaforte in Buenos Aires has logged signals
on channels A4 and A5 (77.25MHz vision)
from Montevideo in Uruguay. Anselmo has
also received programmes from Chile and
Brazil. The cost of equipping oneself for DX -
TV in Argentina is very high due to their
rapacious inflation.  R&EW

Your Reactions C,,cip No

Figure 3: The FuBK electronci test card Figure 4: A programme caption (received in Immediately Interesting 27
received from RTP-Portugal via Sporadic -E colour/ from NOS -Netherlands via enhanced Possible application 28
ionization. Troposperic conditions. Not interested in this topic 29

Photographs 1 to 4 show typical examples of
four propagation modes.

Bad feature/space waster 30

Hitachi Oscilloscopes performance, reliability, exceptional value
and immediate delivery!

Hitachi Oscilloscopes provide the quality and performance that you'd expect
from such a famous name. in a range that represents the best value for money
available anywhere.

V-152 I SMHz Dual Trace V- o 5 0 60 MHz Dual Trace. Dual Timebase
V-202 20MHz Dual Trace V-1050 100MHz Quad Trace. Dual Timebase

(illustrated) Available soon: -
V-302 30MHz Dual Trace V -209 20MHz Dual Trace. Battery Portable
V-352 35MHz Dual Trace V-509 50MHz Dual Timebase. Portable

Prices start from around (230 and w e hold the range in stock for immediate
delivery.

For colour brochures gi%ing detailed specifications and prices, ring 0480
63570
Reltech Instruments 46 High St . Solihull. W Midlands. B91 3TB
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R&EW BOOK SERVICE
RADIO BOOKS
AMATEUR ANTENNA TESTS AND
MEASUREMENT
by H D Hooton

BEGINNERS HANDBOOK OF AMATEUR RADIO
By C La, -,tor

CB RADIO CONSTRUCTION
PROJECTS

by Len Buckwalter

FERROMAGNETIC CORE DESIGN
by M F Doug DeMayv

MICROWAVE DEVICES AND CIRCUITS
by Prof S Liao

QUESTIONS AND ANSWERS ABOUT
CB OPERATIONS

TV ANTENNAS AND SIGNAL
DISTRIBUTION SYSTEMS

COMPUTER BOOKS
THE ADA PROGRAMMING
LANGUAGE

eJCP e
ADVANCED COMPUTER DESIGN

J K 114f

APPLE BASIC FOR BUSINESS FOR APPLE II
by A J Parker etal

APPLESOFT LANGUAGE
by B D Et G H Blackwood

THE ARCHITECTURE OF
CONCURRENT PROGRAMS
by P B Hansen

ATARI ASSEMBLER
by Don & Kurt Inman

BASIC BUSINESS SOFTWARE
by E G Brooner

CALCULATOR CLOUT -
PROGRAMMING METHODS FOR
YOUR PROGRAMMABLE
by M D Weir

CIRCUIT DESIGN PROGRAMS FOR
THE TRS80
by Howard M Berlin

COMPUTER GRAPHICS PRIMER
by M Waite

COMPUTER LANGUAGE REFERENCE

GUIDE
by Harry L Helms

CP1M PRIMER

by S Murtha & M Waite

CRASH COURSE IN

MICROCOMPUTERS
by Louis E Frenzel

DIGITAL CIRCUITS AND MICROCOMPUTERS
by D EJohnson et al

Use the reply paid coupon for ordering.

HOW TO TROUBLESHOOT AND
REPAIR MICROCOMPUTERS
by John D Lenk

(6.95 INTIMATE INSTRUCTIONS IN INTEGER BASIC
by B D ErG H Blackwood

f 9.70 INTRODUCTION TO MICRO
COMPUTERS FOR THE HAM SHACK
by Harry I_ Helms

£2.75 LOGIC DESIGN OF COMPUTERS
by M P Chinitz

f 16.45 MICROCOMPUTER DICTIONARY
b' C J Sippl

£24 70 MICROCOMPUTER INTERFACING
WITH THE 8255 PPI CHIP
b P F Goldsbrough

f 2 65 MICROPROCESSOR SOFTWARE.
PROGRAM CONCEPTS AND
TECHNIQUES

G A S:t,
MINICOMPUTER IN ON LINE SYSTEMS

M HeaeN, eta'

MOSTLY BASIC: APPLE II
by H Berenbon

MOSTLY BASIC: PET
f 8 95 by H Berenbon

MOSTLY BASIC: TRS 80
(18.95 by H Berenbon

PET BASIC: TRAINING YOUR PET
£11.20 COMPUTER

by R Zamora et al

E7.65 PET GAMES AND RECREATIONS
by M Ogelsby

PET INTERFACING
E19.45 byJ M Downey Er S M Rogers

PET PERSONAL COMPUTER FOR BEGINNERS
£9.70 by S Dunn

PRACTICAL HARDWARE DETAILS OF
£8.35 Z 80, 8080, 8085 & 6800

MICROCOMPUTER SYSTEMS
by J W Coffron

PRACTICAL TROUBLESHOOTING
(6.70 TECHNIQUES FOR

MICROPROCESSOR SYSTEMS
by J W Coffron

£10.15 TRS 80 INTERFACING BOOK 1
by Jonathan A Titus, Christopher Titus
Er David G Larsen

TRS80 INTERFACING BOOK 2
As for Book 1

f 7.65

£10.45

E5.55

E10.45

£13.95

f 10.45

DIGITAL CONTROL USING MICROPROCESSORS
by P Katz (16.95

AN END USERS GUIDE TO DATA BASE
byJ Martin
EXPERIMENTS IN ARTIFICIAL
INTELLIGENCE
byJ Krutch

GUIDEBOOK TO SMALL
COMPUTERS
byW Barden Jnr.

HOW TO PROGRAM AND INTERFACE

THE 6800
by A C StaugaardJnr

E 16.45

E6.25

f 4.85

f 11.15

THE 8080 A BUGBOOK
by Peter R Rony

8085A COOKBOOK
tiv MtUS

GENERAL BOOKS
ABCs OF INTEGRATED CIRCUITS
by RP Turner

ACTIVE FILTER COOKBOOK
by Don Lancaster

ANALOG I/O DESIGN AQUISITION:
CONVERSION: RECOVERY
by P H Garrett

BASIC ELECTRICITYIELECTRONICS Vol 3
Understanding Electronic Circuits 2nd Edition
by Training & Retraining Inc £9.70

BEGINNER'S HANDBOOK OF IC PROJECTS
by D L Heiserman (9.70

BUILDING AND INSTALLING
ELECTRONIC INTRUSION ALARMS
hyJ E Cunningham

CMOS COOKBOOK
by Don Lancaster f 9.05

DESIGN OF OP AMPCIRCUITS
with experiments
by H M Berlin E7.65

DESIGN OF PHASELOCKED LOOP CIRCUITS -
with experiments
by H M Berlin £7.65

DESIGN OF VMOS CIRCUITS with experiments
by R T Stone E8.35

EFFECTIVELY USING THE OSCILLOSCOPE
by R G Middleton £6.95

HOW TO BUILD A FLYING SAUCER
by T B Pavylicki £4.45

HOW TO BUILD YOUR OWN STEREO
SPEAKER

by Christopher Robin £5.20

INTEGRATED CIRCUIT PROJECTS
by R P Turner £4.55

LINEAR INTEGRATED CIRCUITS

By S D Prensky Er A H Seidman

LOGIC AND MEMORY EXPERIMENTS
USING TTl. BOOK 1
by G Larsen Es P R Rony

LOGIC AND MEMORY EXPERIMENTS
USING TTL BOOK 2
by D G Larsen Et PR Rony

99 PRACTICAL ELECTRONIC

PROJECTS I2nd Edition)
£9.70 by Herbert Friedman

ONE EVENING ELECTRONIC
(9.70 PROJECTS

by Calvin R Graf

£11.85 OP AMP HANDBOOK
by FW Hughes

£4.95 OPERATIONAL AMPLIFIER
CHARACTERISTICS AND APPLICATIONS
by R G Irvine

OSCILLOSCOPES
£17.20 by S Prentiss

PRACTICAL LOW-COST IC PROJECTS
l2nd Edition)
by Herbert Friedman f4.15

PRINCIPLES OF BIOMEDICAL INSTRUMENTATION &
MONITORING
by R J Traister

SECURITY ELECTRONICS I2nd Editionl
hyJ E Cunningham

SON OF CHEAP VIDEO
by Don Lancaster

SCRS & RELATED THYRISTOR DEVICES
by C Laster

TTL COOKBOOK
by D Lancaster

THE 555 TIMER APPLICATIONS
SOURCEBOOK with experiments

f 4.15 by H M Berlin

UNIQUE ELECTRONIC WEATHER

(10.45 PROJECTS
by Torn Foy

f 5.95

f 5.55

E6 95

£14.20

£17.20

(905

(9.05

£9.05

£15.70

£7.65

£8 35

f 9.05

f9.75

E4.55

E14.95

f 8.35

f 9.05

E4.55

E9.95

f16.45

f18.70

£8.20

118.70

(5.25

16.95

f 9.05

£8.35

f 5.25

E6.25

£17.20 Make all cheques/postal orders
payable (in sterling only!) to REtEW
Book Service. Orders should be sent to
R&EW Book Service, 200 North
Service Road, Brentwood, Essex CM14
4SG. Note: All prices exclusive of
postage and packing please add 75p
for first book ordered, plus 25p for
each additional title on same order.
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NICADS: UK's LOWEST PRICES
AMBIT'S NEW CONCISE COMPONENT CATALOGUE IS OUT NOW

Ambit's new style catalogue continues to lead the
market with low prices, new items, info, 3 £1 discount
vouchers. In a recent supplier survey, we were one of
only two suppliers listed in all categories!
There's a few examples of some super low prices.

78XX 1A 37p
BC237/8/9 8p

3SK51 54p
10MHz xtals £2

8 Pole 10.7MHz
xtal filters
2GHz coax
relay 150W £10.95

CMOS
4000 0.11 4514 1.25 7406N 0.22
4001 0.11 4515 1.25 7407N 0.22
4002 0.12 4516 0.60 7408N 0.15
4007 0.13 4518 0.35 7409N 0.15
4008 0.50 4520 0.60 7410N 0.12
40084E 0.80 4521 1.30 7411N 0.18
4009 0.25 4522 0.89 7412N 0.19
4010 0.30 4527 0.80 7413N 0.27
40114E 024 4528 0.65 7414N 0.51
4011 al 1 4529 0.70 7416N 0.27
4013 0.25 4531 0.65 7417N 0.27
4015 0.50 4532 0.80 7420N 0.13
4016 0.22 4534 4.00 7421N 0.28
4017 0.40 4536 2.50 7423N 0.22
4019 0.38 4538 0.85 7425N 0.22
4020 0.55 4539 0.80 742619 0.22
4021 0.55 4543 0.80 7427N 0.22
4022 0.55 4549 3.50 7430N 0.13
4023 0.15 4553 2.70 7432N 0.23
4024 0.33 4554 1.20 7437N 0.22
4025 0.15 4555 0.35 7438N 0.22
4026 1.05 4556 0.40 7440N 0.14
4027 0.26 4557 2.30 7441N 0.54
4028 0.50 4558 0.80 7442N 0.42
4029 0.55 4559 3.50 7443N 0.62
4030 0.35 4560 2.50 7444N 0.62
4035 0.67 4561 1.00 7445N 0.62
4040 0.50 4562 Z50 7446N 0.62
4042 0.50 4566 1.20 7447N 0.62
4043 0.50 4568 1.45 7448N 0.56
40434E 0.93 4569 1.70 7450 0.14
4044 0.60 4572 0.22 7451N 0.14
4046 0.60 4580 3.25 7453N 0.14
4047 0.68 4581 1.40 7454N 0.14
4049 0.24 4582 0.70 7460N 0.14
4050 0.24 4583 0.80 7470N 0.28
4051 0.55 4584 0.27 7472N 0.27
4052 0.55 4585 0.45 7473N 0.28
4053 0.55 4702 4.50 7474N 0.28
4054 1.30 4703 4.48 7475N 0.35
4055 1.30 4704 4.24 7476N 0.30
4056 1.30 4705 4.24 7480N 0.26
4059 5.75 4706 4.50 7481N 0.20
4060 0.75 4720 4.00 7482N 0.75
4063 1.15 4723 0.95 7485N 0.35
4066 0.30 4724 0.95 7486N 0.24
4067 4.30 4725 2.24 7489N 1.05
4068 0.16 40014 0.54 7490N 0.30
40694E 0.14 40085 0.99 7491N 0.55
4070 0.16 40098 0.54 7492N 0.35
4071 0.16 40106 069 7493N 0.35
4072 0.16 40160 1.05 7494N 0.70
4073 0.1b 40161 1.05 7495N 0.60
4075 alb 40162 1.05 7496N 0.45
4076 0.55 40163 1.05 749719 1.40
4077 0.18 40174 1.05 74100 1.10
4078 0.18 40175 1.05 74104 0.62
4081 0.12 40192 1.08 74105 0.62
4082 0.18 40193 1.08 74107 0.26
4093 0.30 40194 1.08 74109N 0.35
4099 0.80 40195 1.08 74110N 0.54
4175 0.80 74111N au'
4502 0.60 74112N 1.70
4503 0.50 TTL N 74116N 1.98
4506 0.70 7400N 0.10 74118N 0.85
4507 0.37 7401N 0.10 74119N 1.20
4508 1.50 7402N 0.20 74120N 0.95
4510 0.55 7403N 0.11 74121N 0.34
4511 0.45 7404N 0.12 74122N 0.34
4512 0.55 7405N 0.12 74123N 040

All the "usual" stuff at rock
bottom prices + Toko coils,
crystal and ceramic filters, micro -
metals toroids, Fairite ferrites,
Alps switches, OKI LSI, Piezo
sounders, RF, IF Modules + Kits

£14.50 etc.

f

tt'

Price on the page
L.

.4M81T
TITERNATIONACS

()RID
RADio
LECTRONICS
ovrmv mrri 'E

70p

Prices shown EXCLUDE VAT.
Access/Barclaycard may be used
with written or telephone orders,
official MA details on application.
F & FO
POSTAGE and PACKING

50p per order
74125N 0.40 74153N 0.55 74170N 1.25
74126N 0.40 74154N 0.55 74173N 1 10
74128N 0.65 74155N 0.55 74174N 075
74132N 0.50 74156N 0.55 74175N 0.75
74136N 0.65 74157N 0.55 74176N 0.75
74141N 0.45 7415914 1.90 74177N 0.75
74142N 1 85 74160N 0.55 74178N 0.90
74143N 2.50 74161N 0.55 74179N 1.35
74144N 2.50 74162N 0.55 74180N 0.75
74145N 0.75 74163N 0.55 74181N 1.22
74147N 1.50 74164N 0.55 74182N 0.70
74148N 1.09 74165N 0.55 74184N 1.20
74150N 0.79 74166N 0.70 74185N 1.20
74151N 0.55 74167N 1.25 74188N 3.00

.-Min11. .......
1.Availafile at. your

Inewsagent or ,

I direct for 70p ;he.,... _

-111.15eZ11111111.1""YTYPE 1-9 10-49
500 mAh AA 80 74
2200 mAh C 2.35 1.99
1200 mAh D 2.14 2.06
4000 mAh D 3.05 2.85
110 mAh PP3 3.70 3.50)

74190N 0.56
74191N 0.55
74192N 0.55
74193N 0.55
74194N 0.55
74195N 0.55
74196N 0.55
74197N 0.55
74198N 0.85
74199N 1.00
74221N 1.00
74246N 1.50
74247N 1.51
74248N 1.89
74249N 0.11
74251N 1.05
74265N 0.66
74273N 2.67
74278N 2.49
74279N 0.89
74283N 1.30
74284N 3.50
74285N 3.50
74290N 1.00
74293N 1.05
74297N 2.36
74298N 1.85
74365N 0.85
74366N 0.85
74367N 0.85
74368N 0.85
74390N 1.85
70393N 1.85
74490N 1.85

74LSN
741500N 0.10

74LSO1N 0.10
741502N 0.11
741503N 0.11
74LSO4N 0.14
74LS05N 0.13
741508N 0.12
741509N 0.12
741510N 0.12
741511N 0.12
741512N 0.12
741513N 0.20
741514N 0.30
74LS15N 0.12
741520N 0.12
741521N 0.12
741522N 0.12
741526N 0.14
741527N 0.12
741528N 0.15
741530N 0 12
741532N 0.12
741533N 0.15
741537N 0.15
74LS38N 0.14
74LS40N 0 13
741542N 0.30
741547N 0 35
741548N 045
741549N 0.55
741551N 9.13
741554N 0.14
741555N 0.14
74LS73N 0.21

741574N 0.16
741575N 0.22
741.576N 0.20
741578N 0.19
741583N 0.40
741585N 0.60
741586N 0.14
741590N 0.32
741591N 0.28
74LS92N 0.31
741593N 0.31
741595N 0.40
74LS96N 1 20

7415107N 0.25
7415109N 0.20
7415112N 0.20
7451113N 0.20
7415114N 0.19
741_5122N 0.35
7415123N 0.35
7415124N 1.80
7415125N 0.24
741.5126N 0.24
7415132N 0.42
7415133N 0.24
7415136N 0.20
7415138N 0.30
7415139N 0.30
7415145N 1.20
7415151N 0.30
7415153N 0.27
7415154N 0.99
7415155N 0.35
7415156N 0.37
7415157N 0.30
7415158N 0.30
7415160N 0.37
7415161N 0.37
7415162N 0.37
7415163N 0.37
7415164N 0.40
7415165N 0.60
7415166N 0.80
7415168N 0 70
7415169N 0.85
7415170N 0.90
7415173N 0.60
74LS174N 0.40
7415175N 0.40
7415181N 1 05
7415183N 1.75
7415189N 1.28
7415190N 0 45
741_5191N 0.45

7415192N 0.45
7415193N 0.42
7415194N 0 35
7415196N 0.55
7415197N 0.60
74LS200N 3.40
7415202N 345
7415221N 0.50
7415240N 0 80
741.5241N 0 80
7415242N 0 70
7415243N 0 70
7415244N 060
7415245N 0.60
7415247N 1 35

7415248N 1.35
7415249N 1.35
7415251N 0.35
7415253N 0.35
7415257N 0.40
7415258N 0.37
74LS259N 0.60
7415260N 0.50
7415266N 0.22
7415273N 0.70
7415275N 3.20
7415279N 0.35
7415280N 2.50
7415283N 0.42
7415290N 0.50
7415293N 0.40
7415295N 1.50
7415298N 0.76
7415365N 0.32
7415366N 0.34
7415367N 0.32
7415368N 0.35
7415373N 0.70
7415374N 0.70
7415375N 0.40
7415377N 0.85
7415378N 065
7415379N 0.60
7415384N 2.50
7415385N 2.05
7415386N 0.29
7415390N 0.68
74LS393N 0.61
7415395N 2.10
7415396N 1.99
7415398N 2.75
7415399N 2.30
7415445N 1.40
7415447N 1.95
7415490N 1.10
7415668N 1.05
7415669N 1.05
7415670N 1.70

RAM
2102 1.70
2112 3.40
2114/2 149
4027 5.78
4116/2 1.59
4116/3 1.49
4864P 12.50
6116P-3 9.00
6116P-4 11.25
8264 12.50

74CXX
74000
74CO2
74C04
74C08
74C10
74C14
74C20
74C30
74C32
74C42
74C48
74C73

0.35
0.35
0.35
0.35
0.35
0.75
035
0.35
0 35
1 05
1 50
0.75

74C74 0.75
74C76 1.05
74C8.3 1.05
74C85 1.25
74C86 0.60
74C89 2.10
74C90 1.05
74093 1.05
74C95 1.25
74C107 0.60
74C151 2.10
74C154 3.05
74C157 2.10
74C160 1.05
740161 1.05
740162 1.05
74C163 1.05
74C164 1.05
74C165 1.10
74C173 1.05
74C174 1.05
740175 1.05
74C192 1.08
740193 1.08
74C195 1.08
74C200 6.50
74C221 1.55
74C901 0.55
74C903 0.55
740904 0.55
74C905 6.50
74C906 0.55
74C907 0.55
74C908 1.10
74C909 2.10
74C910 5.00
74C914 1.10
74C918 1.30
74C925 6.00
74C926 6.00
74C927 6.00

Processors
8080 Series
8080AFC/2 7.30
8212 2.30
8214 3.50
8216 1.95
8224 3.50
8251 6.21
8255 5 40

Z80 Series
Z804 3.75
Z8OADRT 7.50
280APIO 3.50
Z804510/1 11.00
2804510/2 11.00
280ASIO/9 9.95
280CTC 4.00
280ACTC 4.50
28001 65.00

PROM
2708
2716
2532
2732

2 00
3.00
OA
4 00

AMBIT international
rEltPHONE STO 0217 230909 TELEX 995190 AMBIT G POSTCODE CM14 4SG

200 forth Service Rood, Brentwood, Essen
West London Retail Shop at 102. CHURCHFIELD ROAD, ACTON. W3 6DH Tel 01 992 7748
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PART
4816 - 100ns BBC RAM
4116 - 200ns
4116 - 250ns
2114 - 300ns
2114 - 450ns
2114 - L - 30Ons
6116 - P3
2716 - 5V - 45Ons
2532 - Texas
2732

OPUS SUPPLIES
RAM BARGAINS

1 OFF

3.80
0.80
0.70
0.85
0.80
0.95
5.00
2.40
4.20
4.20

25-99
3.50
0.75
0.65
0.80
0.77
0.87
4.80
2.10
4.00
4.00

8080A 1.90 1.70
8212 1.40 1.30
74 series, TTL & C.MOS also available. Add 50p P&P + VAT @ 15%.

ATHANA FLOPPIES
Minis with Hub Rings & Free Plastic Library Case.

S/S S/D £17.95 for 10
S/S D/D £19.95 for 10
D/S D/D £23.50 for 10
S/S 77 Track £26.50 for 10

8" DISCS.
£15.50 for 10
£24.50 for 10
£25.50 for 10

100+

3.20
0.68
0.55
0.75
0.70
0.83
4.20
1.95
3.50
3.60

S/S S/D
S/S D/D
D'S DID

EX -SHOWROOM COMPUTER DESKS

Brown or Black underframe and vanity panel - cream 30mm.
Laminated top.

Only £29.50 plus delivery and VAT.

24 hour telephone service for credit card holders

DEPT E.W.
OPUS SUPPLIES, 10 Beckenham Grove, Shortlands. Kent.

Tel 01-4645040.
199 for further details

MEMORY EXPANSION PACKS

SINCLAIR ZX81
16K £30.00

VIC 20
3K £21.30
8K (expandable to 16K) £35.00

PLEASE ADD £1.00 FOR P&P, PLUS VAT

NAMAL Electronics
No.1, Claygate Road, Cambridge CB1 4JZ
Tel: 0223 248257 - Telex 817445

159 for further details

Any MAKE-UP
OR COPY QUERIES

CONTACT

BOB annoy
01531 7021

BASIC CONTROL PARAMETERS

Prop. Bank -Adjustable
th modes)Cycle time (bo

Load matching

to 10% of span
2 to 20 seconds
0 to 100%

Variation (as
measured on a M5)

Point)

+1.2°(Centre of Chamber
compared with Co

Standard B ntro9l

-0°C
Point)

(Centre
zero°C

C

zero°C
Nil difference

At
Above zero°C

+0°C -1.0°C
e

Differential (as
measured on a Standard he

walls)
(Nine points across the chamber

Prom the w

Below ambient
+0°C -1.1°C

In the ambient bond
+0.2°C -0

°C -0.7°C

Above ambient
+1.1°C

Figures given above for both variation and
differential are after 30

temperature range. The proportional
adjustment used

thins of stabilisation
and are worse cases, at the very extremes of

the working
was the same for the entire test range of -70°C to +200°C without

The test
instrument was a calibrated Comark type 1625/4 Cu/Con

any readjustment.

with 9 matched 36 sag thermocouples,
each thermocouple being

loaded with a small copper
pellet of 0.56 grammes.

For the majority of the working range, this
chamber has a working

tolerence of better than +0.5°C.

The bench mounted
environmental test
chambers that have
everything included in
the price -run your
eye over the 'silk purse'
spec above. then phone
Charles Prior or Dick Dunn
for the price of a 'sows ear'

FEATURES
 Flexible and accurate proportional control
 Solid state controlled heating and cooling circuits
 Safe, fine Inconel heaters
 Modern, stylish, silent and smooth in operation
 Smooth running powerful fan motors externally mounted
 Special 'Double bubble' silicon door seal
 Adjustable door hinges and totally safe door clamps
 Adjustable safety over -temperature cut-out with visual alarm
 Insulated 40mm cable entry port, shelves and runners and

built in ambient stabilisation system -all at no extra cost
 Rapid temperature change with little or no overshoot

For more information on these and our other superb models
contact:

bAMU. DUTAFORM
Cray Road
Sidcup, Kent
Tel: 01-302 0231
Telex: 8951810

92

269 for further details
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SPECIAL PRICE

TRANSFORMERS

EUROPEAN
ADAPTORS

MARCO TRADING
Over 10 million resistors in stock!!

'/.W 5% Carbon Film - 515 mdhol +w 5% Carbon Film - 5 million
Full range of valueS

'A W - per 1,000 VON - E3.50 per 1,030
DEVELOPMENT PACKS: These famous resisto, packs are now available in two sizes
Carbon film 5ia resistors. every value individually packed in a clearly labelled bag 10 of every
'fettle in the 624 range between the values stated
s Watt Pack 10 ohm to 1 Meg 1610 resistors)
y Watt Pack 10 ohm to 2M2 1650 resistors)

MULTIMETER SPECIAL Russian type U4324 lAdvenised
elsewhere in this magazine for over (1500 each recently)
d c Voltage 0 6,12 3 12 30 60 120 600 1200
ac Voltage 36 15 60 150 300 600 900

c. intensity frva- 0 06 0 6 6 60 600 3000
a c intensity ma 0 3 3. 30 300, 3000
do resistance 0 2 5.50 500 5000 kOhm
g e level dB 10 to 12

FANTASTIC £12.00 including P.P and VAT

1E5.00 per pack - VAT
E6.00 per pack  VAT

t11 *-
British made transformers at very attractwe prices
Primary Secondary Current 1- 10.

240v 4 5-0-4.5v 400rnia 50p 45p
240v, 6-0-6v 100nVa 589 52p
240v: 6-0-6v 500nva 65p 60p
240v: 9-0-9v 200Ma 75p 70p

100
35p
439
4.13p
589

Manufacturers note. We can supply FROM STOCK 1000 
quantities of the above transformers and adaptors below

Thee very high quality British made two pin European adaptors
are ideal for driving Radios. cassette recorders. TV games
calculators etc The adaptors fit the ()I( shaver socket

REF.
EOB
EM3
E09
E14

D.C. Volute* Current 1 10.
4 5V 200m a 509 45p

6V 200m a El 00 BOp
6V 40Orrva fl 50 1125
9V 150m a (150 E125

Please note that there is no extra PP charge on the above
transformers Si adaptors
Export please add be. Air mail at cost
Callers welcome Mon -Fri 9-5

100-
32p
55p
85p
85p

This advert is only a hiCtiOn of our range send 25o for our latest catalogue Please add 35p P P
to all orders Fee over 1500, Add 155 VAT to total Send orders io

Dept. ETI, MARCO TRADING,
The Old School, Edstaston, WEM, Shropshire SY4 5RJ.

Special Otter Test Equipment Catalogue available upon request Send S A E or Telephone

All orders despatched by return of mad Tel: (094872) 464/465.

153 for further details

An entire
range of
low-cost
high-
performance
instruments

sabtronics Ish
'Making Performance Affordable

2010A L.E.D.Bench DMM
2015A 3N -Digit LC.D. Bench DMM
2020 34Digit LE D Bench DMM

with Microcomputer Interface
2033 3N-Orgit LCD.Hand DMM

'2035A 3VriDigit LC.D. Hand DMM
2037A 3N -Digit LC D Hand DMM

with Temp
LP -10 10MHz Logic Probe

5020A 1 Hz-200KHz Function Generator
18110A 100MHz 8 -Digit Frequency Meter
8610A 800MHz 8 -Digit Frequency Meter
'150105 800MHz 9 -Digit Frequency Meter
60005 1GHz 9 -Digit Frequency Meter
8700 10MHz Universal Frequency

Counter/Timer
Psc-ea 1300MHz Prescaler
9005 5MHz Single Trace Oscilloscope

 Alto available in kit form.

Test our low priced test equipment. It
measures up to the best. Compare our
specs and our prices- no-one can beat our
price/performance ratio.

Full colour illustrated
brochure and price list from:
BLACK STAR LTD.,
9a Crown Street,St. Ives,
Cambs. PE17 4EB
Tel: (0480) 62440. Telex 32339

SPECIALS TO R&EW READERS (ALL FULL SPEC)

PAPST Mni-Fan 3%," SQ. X 1Y,- DEEP. 220\' 50Hr Brand new
& Boxed f9.50 p&p 50p

UECL. Gold Plated Edge Connectot 0.1" 75 way (VVire Wrap)
£1.65. P&P 45p.

2114 (450ms) £1.00. 2516 £2.50.2732 £5.50. 2532 £6.50
16 Metres of 16 core cable with non-standard 'D' type Plug/Socket.
£1.50 p/p £1.00

Mains Lead 2 metres + with moulded I EC mains Plug (6 Amp 250V)
£1.00 each p.p. 50p.

4116 (200ns) £1.00 each; all full spec. P&P 25p

Tangerine microtan 65 Blank PCB brand new plus circuit
diagram f4.50 (6502 Based, 1K on board) p.p. 50p Each

Micro revolution the New Z-8 Processor complete PCB and parts
to produce this new CPU built in tiny basic and 4K RAM only
4.5" x 4.5". £85.00 + VAT. Further details SAE.

Jeckson NiCad battery charger takes 4 times AA, C,D.
Batteries f8 75 as above plus PP3 £10.00 p.p. £1.00

We stock RAM, EPROMs, CPUs, TTL, 74LS, CMOS. Surplus
computer equipment etc. Surplus stock purchased for cash.

LB ELECTRONICS
DEPT R&EW 11 MERCIES RD. HILLINGDON. MDDX UB10 9LS. ENGLAND

All enquiries sae please Telephone answering machine service out of business hours New
retail premises now open Mon, Tues, Thurs. Fri and Sat 9.306.00 Lunch 1 2.15 weekdays

Closed all day Wednesday. We are situated lust off the A40 opposite Master Brewer.

UXBRIDGE 55399

PLEASE 1,0 NOT ORDER GOODS FROM OLD ADVERTS PHONE BEFORE ORDERING
ALL PRICES INCLUSIVE OF VAT

SURPLUS STOCKS PURCHASED FOR CASH

154 for further details

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.

NewJob? New Career?NewHobby?
Get into Electronics Now!

I

I

I ('
British National

I BadioecElectronics School
Rea.ding,Berks.RG17BR

NAME
o

ADDRESS

Please send your brochure without any obligation to

POST NOW TO
BLOCK CAPS PLEASE

I

em interested in.
COURSE IN ELECTRONICS
as described above
RADIO AMATEUR LICENCE I
MICROPROCESSORS

LOGIC COURSE

OTHER SUBJECTS

KEW/ 7/822
sima1

151 for further details
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CLASSIFIED ADS

REPAIR THAT OLD BLACK

AND WHITE TV

with the aid of the best seller

"TV FAULT FINDING"

405
615

t_ll Imic.in

(more than 200,000 copies sold)

5th Edition
Edited by J R Davies

132 pages

Over 100 illustrations,
including 60 photographs of
a television screen after the
appropriate faults have been
deliberately introduced.

Comprehensive Fault Finding
Guide cross-referenced to
methods of fault rectification
described at greater length in
the text.

Price ONLY £1.50 (inc P&P)

Make remittance payable to:
RADIO & ELECTRONICS WORLD
DATA PUBLICATIONS
45 Yeading Avenue,

Raynen Lane,

Harrow, Middlesex HA2 9RL

PACKER COMMUNICATIONS
WAVEMETER (2M), type WU1 with
WH2 head. £15.00. Box No. REW25.

TELEFORD COMMUNICATIONS
G8AEV 2M CONVERTER 28-30MHz,
12V d.c. £10.00 Box No. REW26.

TEST EQUIPMENT FOR THE RADIO
AMATEUR by H.L. Gibson. RSGB
publication, £1.00 plus postage. "Radio
Communications Handbook", 5th Ed.
Vols. 1 and 2. £5.00 each plus postage
Box No. REW27.
POLYSKOPT S.W.O.B. 5-400MHz with
cables and manual £150 or swap
communications receiver. Phone:
Walton -on -Thames 44837.
RTTY/CW DECODER. Easy to build
with 8 -character alphanumeric LED
display (expandable), or with latched
ASCII output and strobe for computer
interface - requires same connections and
software as parallel encoded keyboard. 45
and 50 baud RTTY, 5 to 30 w.p.m.
morse. Kit price (excluding case) £64.50
with display, £39.75 as interface. Parts
available separately construction data
£3.95 + s.a.e. MacRitchie (Micros), 100
Drakies Avenue, Inverness, IV2 3SD.

WORLD RADIO & TV HANDBOOK.
Listing broadcast times/frequencies.
Nearly 600 pages, £10.99. BROAD-
CASTS TO EUROPE, quarterly list,
£1.30 (£4.50 yearly). Access/Visa
welcome. Pointsea, 25 Westgate, North
Berwick, East Lothian, EH39 4AG.
FOR SALE. Grundig Satellit 1400. One
year old. 6 SW bands, LW MW, EM.
Owner buying communications receiver.
£120. Ring 01-636 8748 after 7 p.m.
DIAL -SEARCH HANDY FREQUENCY
CHECKLIST (Europe & U.K., medium
and long wave) with unique map for
bearings. Popular with DXers and home
users everywhere. £1 post paid or 6 IRC.
Wilcox, 9 Thurrock Close, Eastbourne,
East Sussex, BN20 9NF.
U-PIK RESISTOR PAKS. .25W 5%
carbon film resistors, 250 £2.50, 500
£4.50, 1000 £8.50, 1500 £12.50 2000
£15.95. You select any mix of values from
between 10 ohm, and 1 Mohm, E 12
series. D. Hooker, Pennywood, Clarke
Road, Greatstone, Kent, TN28 8PB.
EPROM PROGRAMMING £2.75/K
ZX8I 8K eprom board (one 2716)
£17.50p. Eprom Services, 3 Wedgewood
Drive, Leeds, LS8 IEF. S.A.E. or phone
667183.

FOR SALE. Oscarbox by G3WPO.
Excellent condition. £150 o.n.o.
Box No. REW23.

FOR SALE. "Experimental Microwaves"
by A.W. Cross. Mi publications. £7.00
Box No. REW 24.

PCB'S AND ELECTRONIC
EQUIPMENT designed and built to your
spec. All enquiries to: -
27 Cawthorn Avenue, Harrogate,
Yorkshire, HG2 7QA.
TRANSMITTER WANTED. 85-95MHz
F.M. for music broadcasts. Crystal
controlled. 12-24 volt supply. Cash
waiting. Bob, P.O. Box 13, Redditch,
Worcs., B98 8NS.
SWAN 350 transceiver 80-10M 350W
PEP with handbook and a.c. PSU. £150.
Phone: (0742) 302210.G3ZDG.
ACORN ATOM 24K Mem + wordpack
+ many progs, bits. £260. Altair 8" drive
cased inc. psu + controller cards. Offers
£250 . Straight 40 CB £30. S. Walters, 74
Green Lane, Edgware, Middlesex, HA8
7RA. Phone: 01-958-8924 evenings.
SCOPEX 14D10 Brand new with cover
and leads. £160 o.n.o. Telephone
Parkstone (Dorset) 749845.
WORLDS BIGGEST INFORMATION
SERVICE. By return post service/
workshop manuals, huge stocks
TV/VCR/audio/foreigh & U.K. -
examples over 300 different C.T.V./over
2000 Sony alone. Any single service sheet
£1 and s.a.e. Repair data named T.V.
£6.50 (with circuits £8.50). S.A.E. brings
free - 50p magazine/price lists/bargain
offers/unique T.V. publications/
quotations - TISREW, 76 Church Street,
Larkhall, (0698-883334), Lanarkshire,
ML9 1HE.
FRG7 Fine tune and FM fitted, £160. SSB
CW portable SM-2M £75. Power supply
nicad charger PS1200 £25 o.n.o.
D. Thompson, 52 Miller Drive, Fareham,
Hants. Fareham 232799.
CATALOGUE NO. 18. Many thousands
of surplus mechanical and electronic
bargains. 30 pages of interesting reading
price 30p. J.A. Crew, Spinney Land,
Aspley Guise, Milton Keynes.
RADIO AND ELECTRONICS
CONSTRUCTOR BOUND VOLUMES
contains a year's issues in handsome
hardback book form. Year's to July 1974
(No.27), 1975 (No.28), 1976 (No.29), 1977
(No.30) all at £3.95 each, inclusive of post
& Packing Years to August I978(No.31),
1979(No.32), 1980(No.33) £4.95 each
inclusive of post & Packing. Deduct 10%
on orders for more than one bound
volume. Only available from Data
Publication, 45 Yeading Avenue, Rayners
Lane, Harrow, Middx HA2 9RL.
Telephone 01-868-4854.
PRE -PACKED, screws, nuts, washers,
solder tags, studding. Send for price list.
Al Sales PO Box 402, London SW6 6LU.
COLLECTORS RECORDS. Huge
selection 78s, 45s,LPs. Sheet music Valve
radios. "Pastimes", 21 Portland Road,
London S.E.25. (Saturdays only).
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CLASSIFIED ADS
T&J ELECTRONIC COMPONENTS.
Quality components, competitive prices.
Send 45p cheque or postal oder for
illustrated catalogue, 98 Burrow Road,
Chigwell, Essex 1G7 4BH.
DIGITAL WATCH SPARES. All
models, batteries, pins, displays,
backlights plus publications. Send SAE
for full list. Profords,Copners Drive,
Holmer Green, Bucks HP15 6SGF.
NEW YAESU FT29OR Multimode with
portable case. £180. 31 Dryden Crescent,
Stafford, ST17 9YH. Delivery arranged.

FOR SALES AND SERVICE of test
euipment, including "Avos" "Meggers",
'scopes, signal generators and other
general purpose test equipment. G.
Butcher. Telephone Harlow (0279) 419118
(Day) 39516 (Evening).

TELEVISION SERVICE SHEET
SPECIALISTS. Large selection Japanese
and European manuals. Callers 5.30-7pm.
SAE for catalogue, and enquiries
Sandhurst Publications, 49c Yorktown
Road, Sandhurst, Camberley Surrey.

ARE YOU INTERESTED in the
techinical aspects of amateur radio? Are
you a home brewer of equipment or
customiser? Do you wish to participate in
a club furthering those aims? YES!! Well
join our increasing ranks. We offer
discounted kits, components, etc., etc.,
and a bi-monthly journal with up to
sixteen circuits and ideas to build. Join
RATEC as an associate member for £3.50
p.a. For further details send s.a.e. to:
RATEC, 17 Laleham Green, Bramhall,
Stockport, SK73LJ.

BI -KITS STEREO AMPLIFIER
CHASSIS, cabinet, and two 7 inch
speaker kits to match £20 ONO.
Box No. REW15.
144 MHz POWER AMPLIFIERS.
Heathkit HA201-10W, ETI 40W
amplifier. Can be used together or
separately. Both cased. £40 or £22 each.
Telephone 01-769 0260.
QUALITY PVC FLEXES 7/0.2 to
50/0.25. Also PTFE and low noise. Low
Prices - 100M 16/0.2 £3.50. Phone
(0634)666759.
CB SPARES - CHEAP. TA7205P-I/C
I59p 5 X 759p. 2SC2092 FM-AM-SSB
RF-PA. Replaces most PA types 1 X
149p, 10 x 139p. Add 50p post. SAE lists.
Free CB Fault -Finder R. Withers
Communications, 245 Stourbridge Road,
Halesowen, West Midlands, B63 3QU.
Phone: 021-550-9324 or 021-471-1764.
Mail Order only.
HB9CV Mk IV 2 mtr. 2E beam ant. New
Design. New low price. Over 1500 sold so
far. Only £6.99 plus P&P. R. Withers
Communications, 245 Stourbridge Road,
Halesowen, West Midlands, B63 3QU.
SAE for more details or Telephone
021-550-9324.
RTTY/CW READER. Decode the audio
tones from your receiver with this easy to
build board which automatically displays
incoming code on a bright 8 -character
alphanumeric LED display. 5 to 30 wpm
morse, 45 and 50 baud RTTY plus morse
keying practice. Available only as kit at
£68.50 (excluding case). Display
expandable to 12 or 16 characters. PCB
and chips available separately - SAE
prices. Construction data £3.95 + SAE.

N. MacRitchie (Micros), 100 Drakies
Avenue, Inverness, IV2 3SD.
TR2300. 2m FM transportable with case
and IOW booster amp., 'rubber duck'..
£170 ONO. Phone (0277) 822720.
G3XDG.

OBITUARY
CALL SIGN G8RL, Leslie Francis
Woodhams, of Rugby died March 30th
1982.

         
SMALL ADVERTISEMENTS
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 responsiblility for the
bona fides of Advertisers.
Where advertisements offer any equipment
of a transmitting nature, readers are
reminded that a licence is normally
required. Replies to Box Numbers should
be addressed to: Box No..., Radio &
Electronics World, 45 Yeading Avenue,
Rayners Lane, Harrow, Middlesex.

CLASSIFIED ADVERTISEMENT ORDER FORM - PLEASE COMPLETE BELOW
afrite Your Ad. Below In the boxes - one word per box please. Underline words required in Bold type. Your name, address, and/or

telephone number, if to appear, must be included in the boxes and 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.
 -Whilst every care is taken to ensure accuracy, we do not accept liability for inaccuracies should they occur.
 -Cancellations must be notified by telephone or in writing by the 6th of the month preceding publication.

RATES
All cheques should be made payable
to Radio a. ElectronicsWorld.

£2.00

E2.04 £2.16 £2.28 £2.40

£2.52 E2.64 £2.76 £2.88
E3.00

£3.48

E3.12

E3.60

£3.24

E3.72

E3.36

£3.84

E3.96 £4.08 E4.20 E4.32

12p per word
minimum charge £2.00

Tick this box if you
require a box number
charged at 30p

I enclose remittance of £ : p 1

NAME ADDRESS

POSTCODE

Post your completed form to RADIO & ELECTRONICS WORLD, Classified Ads., 45, Yeading Avenue, Rayners Lane HARROW, Middlesex. 
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The weekly exploits of Dr. Who and his Tardis are avidly watched
by millions of viewers. If Dr. Who's tardis malfunctions we all
know about it and worry that the good doctor's safety may have
been jeopardised by equipment failure.

This month we heard of another Tardis, recently
commissioned, which has also had its share of electrical
breakdowns. It seems that this Tardis, lavishly equipped with the
latest in test and measurement equipment, was lying idle for a
long time before those for whom it had been bought learnt to
'drive' it.

When they began to have an idea of what the various items of
gear should do, they realised they weren't! We hear its finally
working, however, in fact we're sure of it as it seems to have
transferred everyone who uses it to a time, we judge to be, circa
1940.

SINCLAIR LOSES HIS WAY

The quality of organization evident at the various press do's that
R&EW weaves its way into, varies considerably. The criteria we
use to judge the standard of such events is not, as some would
suggest, the speed at which alcohol is dispensed to the assembled
scribes.

Mr Clive Sinclair has had plenty of practice when it comes to
the launch of a new product and the launch of the Spectrum saw
him in top form with Acorn and the BBC coming in for a few
pointed comments.

Everything had been thought of and as part of this total
concept in media events a coach had been ordered to whisk those
hacks wishing to travel to the opening day of the Earls Court
Computer Show away, almost as Clive finished speaking.

It's here that the Hi -Tech event met a snag. Under normal
daytime conditions the drive from Marble Arch to Earls Court

takes about half -an -hour and does not involve crossing the
Thames. It seems that the coach driver's usual 'run' was to
Brighton or some such place and it was not until he had crossed
the Thames and was well on the way to the A23 that those aboard
managed to persuade him of our need to get to Earls court. Back
across the river and half -an -hour in the traffic of Chelsea
Embankment and the vehicle, complete with Clive Sinclair
arrived at the show.

Clive was almost late for the launch of his own machine.

THANKS MICK
The grand Guildhall Banquet on the night of April 20th featured
the `Tobie Awards', sponsored by Electronic Times, with Editor
Mick McClean performing well as the MC. R&EW's publisher
failed to win the Personality of the Year Award - but then, we
don't have as many employees as Mr Wilmott at ICL. Too bad
Robb wasn't there to collect, although perhaps it would have been
appropriate if he sent along a Fujitsu representative instead.

Mick McClean was good enough to remark upon the sudden
and widespread popularity of R&EW - his dig at us as being
aimed at the 'amateur market' didn't entirely fool the audience
who had been assembled from the ranks of the industry, many of
whom were confissed R&EW readers.

We were all grateful to Electronics Weekly who dished out
gifts for all and sundry. It may take the men a while to unpick the
embroidery from their quaint gift packed handerchiefs, and the
ladies were disappointed to find that the rather strange batteries
in their gifts were flat, but thanks anyway.

1HE IAST WORD.

Advertisers' Index
Ambit International I FC,8,91
Astell Dutaform 92
Blackstar (Sabtronics) 93
BNOS 31
BN R& ES 93
C&E Micros 63
Darom Supplies 85
Datong Electronics Limited 25
EDA Sparkrite 47
Enfield Electronics 10
Flight Electronics Limited 15
Garex 62
Kelan Engineering 75
KW Communications Limited 38
LB Electronics 93
H Lexton 4,8
Marco Trading 93
Microwave Modules 16
Midwich Computer 87
Namal Electronics 92
North West Communications (L'pool) 38
Opus Supplies 92
PM Electronic Services 38
Quartslab Marketing Limited 31
Reltech Instruments Limited 89
Scopex Instruments Limited I BC
SEM 16
Service Trading Co Limited 7
South Midlands Communications OBC
Thanet Electronics 2,3
Thurlby 55
Wilmslow Audio 75
Wood & Douglas 62

GET THE

ZILOG Z8
MICRO C.P.U. chip

As used in R&EW Z8 system
Use the new processor chip from Zilog to control the
outside world.

Model railways Modems
Printers You name it

Write your programmes in BASIC or machine code
and control 32 I/O lines from your main micro or
terminal using the built in serial port with UART.
As featured in BYTE & R&EW (Feb 1982).
Full documentation is available with the device
Z8671 with BASIC £22.80
Z6132 - 300nS £25.80
Z8 PLZ/Assembly programming manual E 8.00
Z8 BASIC/DEBUG manual
ZS Technical manual
Z80 Technical manual

PRICES FULLY INCLUSIVE

E 6.00
E 6.00
E 5.00

C & E MICROTRONICS
20 Brendon Avenue, Walderslade, Kent

Z8 is a registered trade mark of Zilog
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Spoilt for
choice

818 -

is so 41

ti) '

I

Scopex Instruments now offer you an unrivalled choice of oscilloscopes at under £300.
The straightforward and successful 14D10 with a You the customer decide the extras you
sensitivity of 2mV/cm at 10MHz on both need to fulfil your specific requirement.

dual trace 5mV/cm with active TV sync
channels at £240 + VAT. The new 14D15 15MHz An Independent British Company ../COPEX

Credit Cards and Orders Poemore House
separator at £250 VAT and the sophisticated Putmore Avenue, Letchworth,contact cur Sales department at Harts SG6 1HZ Tel 104626) 72771
14D1OV 10MHz dual trace 2mV/cm active TV sync.
separator and line selector at £290 VAT.

All these above prices include two probes,
mains plug and carriage U.K. mainland.
10cm X 8cm display, add and invert facility,
probe compensation, pushbutton x -y and trace
rotate are all standard features of this 14D range.

Please send ,ne lull details of the 14D range. REW 7/82

Name.

COMIlk11

275 for further details
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