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At the time of going to press YAESU
and ICOM are planning to announce

price increases! R. Withers will hold

their prices whilst stocks last!!!

SEND £1.00 FOR OUR LATEST CATALOGUE

(REFUNDABLE UPON PURCHASE OF GOODS)

{C27E 25W 2 mir FM mobile 9 459,00 MuTek BBBA 20-500MHZ low noise wide
memories d 500u band preamp .90
Full Range IC27H 45W version of IC27E 389.00 MuTeK  SLNA 2 mtr fow noise RF switched
1G290D 25W version of IC290E 469.00 144s preamp 9.95
k% Stocked 1C290E 10W muitimode 2 mir moble 43900 MuTek  SENA - Optimised preamplifer for
IC2E 2 mtr H/H thumbwheet 2W 185.0 145sb for FT290R 39.00
1C2KL 1KW PEP linear auto band MuTeK TVVF50c High performance 2M-6M
FAS14R Remote ant switch (FC757AT) 62,50 switching 1150.00 ! transverter 189.90
FBAS Empty battery pack 6.50 IC3200E Dual band 25W t'ceiver 47500 RAYCOM 7.1MHZ 71 MHZ traps. ¢/w
FC700 ATU/power meter/dummy I'd  105.00 1C471E UHF m/mode b/stn 32 mem  799.00 TRAP instructions 8.95
FC757AT Auto ATU inc WARC bands 25500 1C471H 75W version of IC471E 97500 RCA 61468 PA valve 12.85
FIF65 Comp. I/face for Apple Il 46.75 IC4E 70cm thumbwheel H/H 2W 239.00 REVCG 2044/5 Nest of dipoles w/band ant
FL2100Z HF 1.2KW linear 1.8-30 MHZ  675.00 1C505 3/10W 50MHZ SSB(FM) 26-500 MHZ 69.00
FNB2 10 8V nicad pk for FT208/708 26 .50 transceiver 329.00 REVCO Revcone Wide band discone ant
FNB3 Nicad for FT203/9/703/9R/RH  29.50 1C735 New all mode all band t'ceiver 839.00 30-500MHZ 29.95
FNB4 Nicad pack for FT209RH etc.  33.50 1C745E All band SSB/AM/CW gen cov RW(C- 2M HB9. 2 mtr 2E directional beam
FP700 20A power supply 159.00 TX-RX 16 mem 87500 ANT CV antenna 6.99
FP757GX Switched mode power supply 159.00 IC751E All band all mode t'celver RWC- 70CM 70cm 2E directional beam
FP757HD Heavy duty power unit 5.00 32 mem 1250.00  ANT HBICV antenna 5.99
FRA7700 Active ant for FRG7700/ |CO4E 70cm LCD keyboard entry o SUN-ANT gGZOE 10 mtr loaded 1/4W tilt-over 12.50
8800 42.50 handheld 2W 265.00 s E10
FRG8800 All band RX 45.00 ICR71 All band short wave r'ceiver SUN-ANT KG309 5/8 mtr tilt-over ant 13.50
FRT7700 Receiver ATU for FRG7700/ 32 mem 699.00 E2
8800 48.50 LC11/14 Leatherette case assy for SUN-ANT 50239/ Cast/chrome S0239/gutter
FRV7700A/B/C/D VHF conv. for FRG7700/ 1C0O2/4E 6.50 CGM mount assy. 475
8800 49.00 LC1/2/3 Leatherette case for 1C2/4/E 499 RAY O f
FRV8800 VHF converter 75.00 PS15 External power supply 20A 139.00
FT203R-FBAS 2mtr H/H 1.5W 172,50 PS20 External PSU l/speaker C M MOD KI s
FT203R-FNB3 2 mtr H/H 2 5W 189.00 17500 Raycom 757 FT757GX fast tuning mod kit 25.50
FT203R-FNB4 2 mtr H/H 3.5W 95.00 PS25 internal PUS for IC751E 95.00 modkit
FT209RH-FBAS 2 mtr H/H C/W empty b/case 220.00 PS35 {C751 int. switch mode PSU  168.00 Raycom  FBX-RWC LC7136 7 10 mtr FM mod kit
FT209RH-FNB3 2 mtre handheid 3.7W 9.00 PS55 Matching power supply unit MOD kit ¢, 22 .50
FT209RH-FNB4 2 mtr handheld 5W 245.00 for 1C735 165.00 Raycom LCL/DNT LCL/DNT 10FM mod kit 12.95
FT2700R V-UFHzFSzSW transceiver 359‘80 SM6 Desk for microphone 39.50 MOD
FT270R VH W transcelver 95.00
FT290R 2 mtre multimode 299.00
FT690R 6 mtr multimode transceiver ~ 249.00 ch TOP 100 RAYCOM ANTENNAS
FT703R-FBAS 70cm H/H 1.5W 09.00 ADONIS AM303G  Base stn FM/SSB m'phone 3395 Raycom 1/1 G5RV Full size G5RV m/band ant.  14.95
FT703R-FNB3 70cm H/H 2.5W 23500 ADONIS AMS503G  Base stn FM/SSB comp. mic 5260 Raycom  1/2 G5RV 1/2 size G5RV m/band ant. 13.95
FT703R-FNB4 70cm H/H 3.5W 23500 AKD WA1 120-450MHZ wavemeter Raycom 1/4 wave 145MHZ 1/4 wave PL259
FT709R-FBAS 70cm H/H 1.8W 235.00 ¢/w ant. 24 95 ing
FT709R-FNB4 70cm H/H 4W 25900 ALINCO  ALM-203E 2 mtr H/H transceiver 35W  239.00  Raycom 1/4wave3/ 145MHZ 1/4 s/steel whip 3/8
FT726R 2mtr base station 760.00 ALINCO ALR-206E 2 mtr 25W mobile t'ceiver 295.00 fittin
FT757GX MK2-RWC All band all mode 100W TXR  729.00 ALINCO  EDH-25  DC/DC 12V converter 1350  Raycom  3/8-mag  3/8 thread mag mount ¢/w
FT790 70cm multimode transceiver ALINCO EMS-20  Speaker MIC for ALM203 18.50 cable PL259 9.25
oW 379.00 ALINCO ESC-3 Leatherette case and strap 14.50 Raycom 5/8 whip  145MHZ 5/8 spring type s/
FT980 Gen coverage + Ham band AOL-MIC  DM300 600 OHM replacement steel whip 3.75
transceiver 1399.00 microphone 650 Raycom  S0239- Magnetic mount S0239 c/w
FVS1 Voice synthesizer for FT270/ AOI-MIC  DMB30IN 800 OHM replacement noise MAG cable PL259 9.50
2700 19.75 can. MiC 750 Raycom  Swivel- Swive! base mag-base c/w
LOG BOOK YAESU amateur radio log bk. ~ 2.00 ARM-ANT 10FM-HW 10FM-portable 'HOT-WIRE' mag cable PL259 9.25
MD1B8 Base station desk m’phone 63.95 ant 7.99  Raycom  Trap- 7.1tMHZ trap dipole com. kit  29.95
MH12A2B Speaker MIC for FT203-9 etc  16.50 ARM-ANT IRAAV- g’ra\;el;l\mg Jim portable 7159 dipole
MH1B8 Fist/mobile MIC for FT757 etc  15.50 mte E
MMB11 Mobite bkt/mt for FT290R 22 50 BREMI BRS35 10A 13.8 voit power supply RAYCOM RF POWER AMPS
PA3 Mobile DC unit for FT208. cerren B g&it i gg.gg
209 etc 17 valve "
PA4C AC power unit for FRGI600 12,88 CRITON 15888 8.0HM replacement ext E:ycom x;gi—}:g gm}r ;gw IFM amp_1-:’;vsg<ﬁt 62.50
QTR24D World zone clock 250 DAIWA  SA450M |20Udspze%|;(e&v - 6.60 ycom 5 ianJt inear amp.1- 5050
SAT726 Oscar/Sat unit for FT726 92.50 way 2. coax switc .
SB1 Swichunit 15.00 — 17.50 Faycom  VASFA45 2mir 45W FM amp. 1-3W 62,50
sB2 Switch unit for YH1 13.50 FDK FDK 725 mtr 25W FM mobile f :
SB3 Switeh unit 14725 transceiver 269 00 Haycom  V15L-145 2mtr 15W linear amp. 1-3W
SP55 External loudspeaker 1450 FDK FDK 2 mtr multimode transceiver 38900 input 49.50
YH1 H'set/boom MIC for SB1/2/3 1450 750XX SPECIAL OFFERS
YH2 H'set/MIC for FT203/209 etc ~ 15.00 GAMMA  2MTR Gamma twin slim Jim
YH55 Mono headphones 14.95 -JIM type ant. . 950 ARM- Muiti P-6  Multi-polarization P/ant
YH77 Lightweight mono h’phones 14.50 GAMMA  3-5A PSU 3-5 AMP power supply unit 19.50  ANT 140-800MHZ complete 36.00
YHA15 Helical antenna for FT290R 7,50 Hi-mound HK703 Straight key 29.25  Cybernet Beta 3000 Modified 10FM inc RPT
YM24A Speaker MIC for FT208/708 2350 Hi-mound HK704 Straight key 19.95 29.3-700 MHz 79.00
YM49 Speaker/MIC for FT290R 19.50 H»-moung HK706 gtralgp‘t :ey 16.68 Kopek AR1002 50kg loading 3-core auto-
i-mound HK707 traight key 15.5 rotator 38.50
Hi-mound HK808 Deluxe straight key 49.95 Raycom  100W 100W coaxial dummy load
@ COM Full Range Hi-mound MK703  Squeeze key c/w base 2895 d-load  0-500MHZ 12.50
Stocked Hl-moung Mygg gqueeze tey 25.68 SUN-ANT gészzoe 7/8 2 mtr ant. tilt-over 14.50
Hi-mound MK7! queeze key 23 5
AT150 Matching automatic ATU HI-Q HI-Q coil  2X coil/formers/insulators - , .
foc 10738 (patpend) 750 SUN-ANT ;gM/ S/Cv)vzggbtlye;;gs%utte( mount 050
BC35E Desk-top charger for all HOXIN 70N2DX  Dual band 6/8 + 3X 5/8 -
nicads 59.00 mobite 28.75 SCANNING RECEIVERS
BP3 Standard Nicad pack 2600 HOXIN  70N2M  144/432 dual band 1/2W+2x *YAESU FRG-9600 MKI! very latest mod, gives improved
ggg E{rré;;]w baﬁerty bO/xrfyor cell1$06g<v 8.50 WBx 7O %/8 Tng/téile T gg-gg “S METER” and R X plus extended coverage up to 950MHz
igh capacity q/charge 10. ua ase ant. ong Y »
Nicad 950 HOXIN  HS-358  430MHZ tripple5/863d8 3095 | FRGSG00/MKZRW - 60 950 A node soanning X 449.00
DC1 12V mobile regulator pk (2E) 1325 HOXIN HS-770 144/432 duplexer 50W 30dB (AOR2001) 329.00
EX243 Curtis keyer unit for IC735/ isolation 19.55 | pEGENGY MX7000  25-550 & 800-1300MHZ :
5300 HOXIN  HS-78F 2 mir 7/8 fold over 45d8 16.95 soanner AM/EM 389,00
EX257 FM unit for ICR71 550 HOXIN HS-88F 2 mtr 8/8 fold over §2d8 19.96 REVCO RS2000E/ AM/EM scanner 60-179 &
EX310 Speech synth. unit for 271 etc  39.00 HOXIN SMC15SE 15 mtr 130W PEP mobile RWC 380-520MHZ 259.00
HP1 Mono headphones 8.50 ant. 1.72M long 16.85 i
HS10/HS Headset and boomn MIC assy HOXIN SMC20SE 20 mtr 100W PEP mobile ant.
+ switch 37.50 172M long 150 TONNA — Full Range In Stock
JC-AHI 3.5-30 MHZ mobile ant 189.00 ICS AMT-2 AMTOR/RTTY/CW/ASCII
iC-AT10 100W auto ATU 299.00 terminal unit 5.00 TONNA 20089N 144MHZ 9 element port
(C-AT50 500W automatic ATU 43500 ICS RM-1 L-cost AMTOR/RTTY/CW/ antenna ‘N’ 27.95
tC-CPI Mobile ch'ing lead c/lighter 4.99 ASCIl modem 69.00 TONNA 20199 144/435 9+ 19 element
1C-HM9 Speaker MIC assy 1850 Jaybeam 8XY-2M 2 mtre 8E crossed ant. 4150 Oscar ant. 36.50
IC-PS3C Power supply unit 25A cont. 275.00 Jaybeam LR1-2M 2 mtr omni-directional TONNA 20418 432MHZ 19 element 36.50
IC-UT16 Voice synth. for (C27 series 25.00 colinear 39.00 TONNA 20422 435MHZ 21 element ATV 31.25
ICO2E 2 mtr LCD k'board 2W tceiver 259.00 Jaybeam LW10-2M 2 mtr 10 element YAGI 27 25 TONNA 20624 1296 23 element ant. 7.95
1C120 1W 1296 MHZ mobile Jaybeam MBM48 70cm 48E antenna 4075 TONNA  20809N 144MHZ 9 ele. fixed ant. 'N’ 25 65
{40MHZ cov) 499.00 Jaybeam Q4-2M 2 mtr 4 element quad 3395 TONNA 20813N  144MHZ 13 ele. port. ant 3950
:8%;]5 am;r all mode 25W b/stn 699.00 Full Jaybeam range in stock. TONNA  20817N  144MHZ 17 ele. fixed ant. ‘N’ 47.83
igh power 100W version Mraker  10-12A°  10-12A 13.8Y power supply TONNA  20818N  144MHZ 9 ele. crossed 4150
of IC271E 875.00 PSU 62.50 antenna ‘N’
[l —_ A
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PRODUCT NEWS

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

on new products for inclusion in Product News.

Readers, don’t forget to mention Radio & Electronics World when making enquiries

DIGITAL STORAGE MODULE

Antron Electronics Limited
now has available a new low
cost digital storage module
unit manufactured by Polar
Instruments.

.The Model DS102 is
designed to convert the
‘user's own conventional

oscilloscope for one or two
channel digital storage. A
sampling rate of 10MHz per
channel, together with 2048
bytes of memory for each data
capture, results in high
resolution and excellent dis-
play definition.

The conventional DSO front
panel controls are easy to
drive and give the user the
following modes of opera-
tion: single shot with pre-
trigger, roll and refresh mode
(save channel 2 or hold both
channels) with output to plot-
ter and view back to original
signal source.

100MHz OSCILLOSCOPE

New from Thurlby Electro-
nics is the Hitachi V-1100A, a
high performance 100MHz
oscilloscope which incorpo-
rates a sophisticated micro-
processor-controlled digital
measurement centre.

- The V-1100A provides auto-
matic measurement and on-
screen display of dc or ac
voltage, decibel ratios, fre-
quency, period, time delay
and phase shift. A compre-
hensive cursor system allows
the user to interact with the
measurement centre to pro-

selected sections of the

Antron Electronics Ltd,

Hamilton House, waveform. .

39 Kings Road, On-screen display of all
Haslemere, setting conditions (input
Surrey GU27 2QA. sensitivity, sweep speed etc)

is also provided along with
ground reference informa-
tion. A further feature is the

Tel: (0428) 54541.

. 35MHz SCOPE

vide measurement data on -

" ability to enter alphanumeric

text via a built-in keypad and
to disptay a line of text on the
screen.

The V-1100A has four
independent input channels
which may be displayed
simultaneously. its full dual-
timebase sweep system
includes trigger facilities for
both timebases and provides
sweep speeds up to 2
nanoseconds/div.

The high resolution 18kV
internal graticule CRT has a
good writing speed com-
mensurate with the oscillo-
scope's rise time of better
than 3.5ns.

- Thurlby Electronics Ltd,

New Road,

St Ives,

Huntingdon,
Cambridge PE17 4BG.
Tel: (0480) 63570.

" Fieldtech Heathrow has
further expanded its range of
general purpose test equip-
ment with the addition of
the Meguro MO-1252 35MHz
2-channel oscilloscope.

Reliable performance and
ease of operation, with high
sensitivity and sweep speed
as well as a trigger delay
function, is intended to make
the . MO-1252 ideal to meet
the demand for a versatile
oscilloscope with a wide
range of applications.

.Other features include a
single sweep function, and a
unique component test utilis-
ing the X-Y operation, which
enables the operator to

verify the quality or value of
components.

Fieldtech Heathrow Ltd,
Huntavia House,

420 Bath Road, Longford,
Middlesex UB7 OLL.

Tel: (01) 897 6446.

- DIGITAL MULTIMETERS

Thandar Electronics have
added two new digital multi-
meters to their range, desig-
nated the TM357 and TM358.

The TM357 is a3.5-digit LCD
multimeter with facilities to
read ac/dc voltage, current,
resistance and diode test. A
continuity buzzer is also pro-
vided. A temperature probe is
available as an optional
accessory and reads in centi-
grade and fahrenheit.

Housed in a rugged yet
compact hand-held case, the
TM357 retails at £39.00 + VAT
including probes.

The TM358isa3.5-digit LCD

Paxton Instruments have
announced the introduction
of the HM208 digital storage
oscilloscope with IEEE
option.

This is a 20MHz real-time
oscilloscope in addition. to
the 20MHz sampling fre-
guency in the digital storage
mode. The storage memory
size is4 x 1K x 8-bit. However,
if used in the single channel
mode, channel 1 resolution
becomes 2K x 8-bit.

The HM208 |EEE also has a
second page memory facility
which enables captured sig-
nals to be saved for later
reference, whilst freeing the
original memory for separate
storage of channel 1 and/or
channel 2.

Another feature is an X-Y
display capability available at
all times in both analogue or
digital modes. This enables
the display of semiconduc-
tors and filter curves, lissa-~
jous figures and representa-
tions of parameters related to
reference voltages otherthan
time.

The IEEE option gives the
HM208 the ability to be

- remotely addressed to allow.

the transfer of captured
waveforms from the 4 digital
memories to the host compu-
ter or controller for long term
storage and future data
analysis.

Paxton Instruments,

Unit BT,

Pixmore Industrial Estate,
Pixmore Avenue, Letchworth,
Hertfordshire SG6 1JJ.

Tel: (0462) 685648.

multimeter which, besides
incorporating similar ranges
to the TM357, has the additio-
nal features of conductance
and transistor Hgg measure-
ment,

Selting for £69.00+VAT, the
TM358 is also supplied com-
plete with probes. -

Thandar Electronics Ltd,
London Road,

St Ives, Huntingdon,
Cambs PE17 4HJ.

Tel: (0480) 64646.
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NEW:MERCER PRODUCTS

Mercer Electronics, a divi-
sion of Simpson Electric
Company, has introduced a
new VOM with several new
features.

The Mercer model 9120 has
25 ranges including dB, 20,000
ohms/volt d¢ sensitivity (5,000
ohms/voitac) and afrequency
response up to 100kHz on 3,12
and 60V ac ranges. It will
measureup to 12A dc, has a3V
ac range and dc accuracy is
+3% fs.

Convenience features
include a front panel polarity
reversal switch, asingle-knob
range/function switch with an
‘off’ position, an output jack
for dc isolation and a large,
easy to read, 3.5in mirrored,
colour-coded scale.

Also included is a high-

energy fusing system along
with standard fusing ' and
diode meter protection. Size
is 4in x 6in x 1%in, and it
weighs 130z. The unit comes
complete with batteries, test
leads and an operators
manual. It costs $39.00.

Another new product from
Mercer is adigital clamp-type
ac volt-ohm-ammeter, the
model 9701 digi-clamp.

It will make measurements
up to 300A (2 ranges), 2000
ohms or 750 volts ac with basic
accuracy of 0.8%.

Other features include 0.1
amp resolution, audible con-
tinuity indication and a data
hold switch. It is very com-
pact, being 7.28 x 2.44 x 0.98in,
and weighs 'lb. A 9 volt
battery, colour-coded test
leads, operator’'s manual and
carrying case are also
included in the price, which is
$69.00.

Mercer Electronics,
859 Dundee Avenue,
Elgin, Illinois 60120.
Tel: (312) 697-2265.

At the 1986 Control &
Instrumentation Exhibition,
Gould Electronics will be
- exhibiting a new family of
three high performance, real-
time oscilloscopes covering
60MHz, 100MHz, and 150MHz
bandwidths.

A recent addition to the
company'’s display is the 4050
digital storage osciiloscope,
a high-speed instrument
which has twin 100MHz
digitizers enabling its use in
electronics and analytical
applications not previously
suited to DSO measurements.

The company will aiso
exhibit a recently introduced
series of logic analysers

which combine ease of use
with high performance. The
new family of products — the
K20, K40, K115, K125 and K450
- range from low cost, easily
portable units to an instru-
ment suitable for computer
aided engineering (CAE)
design and test verification.
The jatest developments in
software for use with Gould
logic analysers will be dis-
played, including the K105
Smartpak software package
that runs on the iIBM PC.

Gould Electronics Ltd,
Instrument Systems,
Roebuck Road,
Hainault,

Essex 1G6 3UE.

Tel: (01) 500 1000.

Electronic Brokers can now
supply the Marconi Instru-
ments Model 2022 AM/FM
signal generator, a compact,
lightweight instrument which
offers frequency, phase, and
amplitude modulation over
the  10kHz-1000MHz  fre-
quency range.

The instrument uses micro-
processor control to provide
simple and rapid operation by
direct keyboard entry of set-
tings, and the non-volatile
memory, which can store up
to 100 settings, further

. reduces measurement time.

* With comprehensive ampli-
tude, frequency and phase
modulation, the 2022 also has
a range of powerful second
functions for rapid fault find-
ing and calibration, and
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reverse power protection up
to 25W which prevents dam-
age to output circuits when
power is accidentally applied
while testing transceivers.

The instrument’s wide
range frequency modulation
facility provides FM deviation
up to a maximum of 99.9kHz
modulation
and carrier frequency. Phase
‘modulation is available with a
deviation range of up to 9.99
radians and amplitude mod-
ulation is provided with steps
of 0.5% up to 99.5% depth.

Available as an optional
extra is the GPIB talker/
listener interface.

Electronic Brokers Ltd,
140-146 Camden Street,
London NW1 9PB.
Tel: (01) 267 7070.

Telonic Instruments, Kiku-
sui's UK distributor, has
introduced two new low
priced digital storage oscillo-
scopes, the DSS5040 and
DSS5020A.

The DSS5040 has 40MHz
real-time capability with a
25MHz clock rate 8-bit A/D for
storage. The DSS5020A has
20MHz real-time bandwidth
with a TMHz 8-bit A/D. Both
instruments have been
designed with ease of opera-
tion in mind, and have only 6
controls for the storage func-
tion.

In the real-time mode both
are two channel, single time-
base oscilloscopes with verti-
cal sensitivity ranges from
1mV to 5V/div.

In storage operation both
have similar operating modes
and facilities which include
pre-trigger, post storage

JUNE 1986

magnification, roil function
and variable view time. An
interesting feature is sine
wave interpolation which
reduces the number of sam-
ple points required to 2.5 fora
single shot sine wave, thus
increasing effective storage
bandwidth to 400kHz for the
DSS5020A and 10MHz for the
DSS5040.

The memory system
enabies waveforms on both
channels to be stored, and a
reference memory capability
allows a reference waveform
to be stored for comparison
with a new input.

Both instruments have pen
output capability for X-Y plot-
ters.

Telonic Instruments Ltd,
Boyn Valiey Road,
Maidenhead,

Berkshire SL6 4EG.

Tel: (0628) 73933.




ICOM introduces the IC-R700C, advanced
technology, continuous coverage communications
recelver. It covers Awrcraft, Marine, F\M, Broadcast,
Amateur Radio, Television and Weather Satellite bands.
The IC-R7000 incorporates FM wide/FM narrow, A.M.,
upper and lower SSB modes of operation with six tuning
speeds:- 0.1, 1.0, 5, 10, 12.5, 25KHz Frequency coverage
25-1000MHz and 1025-2000MHz (25-1000MHz and 1260-
1300MHz guaranteed specification.

With the IC-R7000 you have normal tuning capability
with the front panel tuning knob or for quick tuning of a
desired frequency by using the front panel key-pad. A total
of 99 memory channels are available for storage of

S s recelved frequencies and operating mode.

-
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memory switch then rotating the memory channel knob or
by direct keyboard entry.

A sophisticated scanning system provides instant
access to specific frequency ranges By depressing the
Auto M switch, the IC-R7000 automatically memorises
frequencies that are in use, whilst in the scan mode and

can be recalled later. The scanning speed is adjustable

and the scanning system includes memory selected
frequency ranges or priority channels. All functions
including memory channel readout are clearly shown on a
dual-colour fluorescent display with dimmer switch. Other
features include dial-lock, noise blanker, S-meter and
attenuator.
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Options include: RCI12 infra red remote controller,
voice synthesizer, external loudspeaker, HP1 headphones
and the ICOM AH-7000 super wideband omnidirectional
discone antenna.

There are two ways of using this advertisement, one
1s to cut out the life-size photograph of the R7000 and paste
1t to the side of an old shoe box, who knows if your shack is
dimly lit visiting Amateurs will be impressed by your
excellent choice. The alternative (and one we strongly
recommend) 1s if you are an Amateur or SWL call us on
free HELPLINE 0800-521145 for the location of your local
ICOM dealer where you can see and actually buy the
competitively priced R7000, you have the choice.

JUNE 1986

Actual Size

Computer Control The IC-R7000 can be easily connected to
a computer terminal via a very simple nterface. Receiver
control 1s performed serially in the IC-R7000 by ICOM's
C1-V communication interface system. Operation is possible
with a personal computer that has an RS-232c serial port.
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The Grundig ME-90 test
receiver and field strength
meter, now available exclu-
sively in the UK from Elec-

tronic Brokers, is a micro- .

processor controlled, fully
automatic antenna measur-
ing system which provides
level measurement in all the
VHF and UHF television
bands as well as the long,
medium, short and ultra-short
wave radio bands.

The unit employs simple
front panel keypad control to
carry out a wide variety of
intelligent measurement
functions.

Theinstrumentcan store up
to 100 pre-selected frequen-
cies by channel number or
other designation, and the
stored data can be collated

and processed prior to hard-
copy print-out on a built-in
thermal matrix printer.

Other features of the ME-90
include a TV-IF input at
38.9MHz, the capability to
measure separate sound
channels in stereo signals, a
built-in VHF-FM stereo
decoder with LED indication,
a headphone socket for
evaluation of received qual-
ity, a switch for picture
enlargement and a switch for
picture offset.

The Grundig ME-90 is
equally suited to mains or
battery operation, and has its
own built-in charger.

Electronic Brokers Ltd,
140-146 Camden Street,
London NW1 9PB.
Tel: (01) 267 7070.

- 41/2-DIGIT MULTIMETERS

Two 4'-digit hand-held
multimeters have been added
to Beckman Industrial’s Cir-
cuitmate series, both of which
have a built-in frequency
counter. )

The DMB800 provides aver-
age sensing on ac voltage and
current ranges, while the
DM850 gives true rms. Basic
dc accuracy of both meters
is 0.05%.

The built-in  frequency
counter allows measure-
ments up to 200kHz, and
reduces equipment require-
ments by combining two
instruments into one handy
package.

A useful function is ‘data
hold’, which makes delayed
reading of short duration
events easy by enabling the
user to freeze the display
manually while the reading
is present. Continuity is
indicated on both meters by a
beeper.

Each meter has five dc and
ac voltage ranges (to 1000V
and 750V respectively), six dc
and ac current ranges from
2001A to 10A and six resist-
ance ranges from 200Q to
20MQ.

Beckman Industrial Ltd,
Queensway, Glenrothes,
Fife KY7 5PU.

Tel: (0592) 753811.

‘oscillator

- AUDIO OSCILLATOR

Sage Audio have intro-
duced the SA1 ultra low
distortion audio oscillator,
designed to offer the per-
formance necessary when
analysing today’s high quality
audio equipment.

The SA1 provides a con-
tinuously variable output of
up to 1V rms at four separate
spot frequencies, 100Hz,
400Hz, 1kHz and 10kHz. These
are accurate to 1%, with other
frequencies available to
order. Harmonic distortion is
quoted as typically 0.0001%
(1ppm) at 1kHz.

A noise reference button
allows measurement of har-
monics buried below the
noise level. When pressed,
this removes the sine wave
output without significantly
altering the generator’s gain,
source impedance or residual
white noise level. A noise
reference can then be mea-
sured and subtracted from
the THD + noise reading. This
reference represents the
noise, amplifier
under test noise and the
analyser noise floor.

Sage Audio,

Construction House,
Whitley Street,

Bingley,

West Yorkshire BD16 4JH.
Tel: (0274) 568647.

WAVE FORM SYNTHESIZER

Analogic's new Data2020
synthesizes complex wave-
forms specified by the user in
the form Y = f(t), with 16-bit
precision.

This technique provides

new levels of flexibility when

complex or unusual wave-
forms are required. It can
eliminate the need to use
several instruments con-
nected together, to program
complex switching sequ-
ences, or to hard-wire special
damped tuned circuits. In
many cases even these labo-
rious methods can still only
approximate the desired
waveform.

By keying mathematical
expressions into the Data2020
front panel (or sending them
via the |EEE-488 interface),
waveforms of any complexity
can be specified absolutely.
The Data2020 can evaluate

several expressions between
different limits to build up
complex sequences - high
speed pulse trains for radar
testing and video colour bar
signals for TV testing .are
typical examples.

Functions built in include
sine, square and triangle
waves. Waveforms can be
triggered, continuous, re-
peated, or gated.

The instrument's analog
output provides x5V (max-
imum) into a 50 ohm load with
a total dynamic range of
136dB (72dB for any one
waveform). Internal dc offset
and noise (independent of
the stored waveform) can be
summed from 0 to 60dB befow
the waveform level.

Analogic Ltd,

68 High Street, Weybridge,
Surrey KT13 8BN.

Tel: (0932) 56011.

RF MONITORING SYSTEM

Communication  Systems
Research Ltd has recently
introduced a range of remote

. RF spectrum monitoring sys-

tems to permit the real-time
measurement of RF or IF
spectra at a number of
remote, possibly unattended,
locations from a central con-
trol and monitor facility.

The central control facility
comprises the control, analy-
sis and graphics software
(designed using Ada and
implemented in Fortran 77)
running on a PDP or micro-
VAX computer, together with
disk storage, keyboard, VDU,
plotter and a colour graphics
display.

Each of the remote
measurement sites contains
a programmable spectrum
analyser, input signal switch-
ing equipment and (if
required) an RF calibration
source. These are all control-
led by a local controlier

running Ada-designed Basic
for instrurent setting,
calibration and data capture.
The communication between
the central and the remote
controllers is handled by
CCITT V22 bis modems and
error controllers.

One example is a 3-monitor
system supplied to the Inter-
national Maritime Satellite
Organisation (INMARSAT),
London, to allow the C and L
Band downlink spectra from
their Atlantic, Pacific and
Indian oceanregion satellites
to be displayed and proces-
sed at their operation control
centrein London. The remote
monitors are located at coas-
tal Earth stations in England,
Norway and Singapore.

Communication Systems
Research Ltd,

Prospect House,

The Grove, llkley,

West Yorkshire LS29 9EE.
Tel: (0943) 603018.
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Now available from MRZ
Communications is a desk-
top power supply for use with
the lcom range of hand-held
transceivers.

The BPU series of power
supplies offers a regulated

voltage with over-voltage
protection and over-current
shutdown for Icom’s PMR,
marine or amateur band
hand-helds. The unit is used
by removing the battery pack
and sliding the radio onto the
mounting provided.

Also available is a desk
supply with a charging system
for the BP3 battery pack.

The MRZ power units are
available for the H2 and H6,
M2, M5 and M12, and 2E, 4E,
02E and 04E models.

MRZ Communications Ltd,
Newton House,

248 Uttoxeter Road,
Longton,

Stoke on Trent ST3 5QL.
Tel: (0782) 336221.

- VHF PRE-AMP

A metal-housed AM or FM
radio preamplifier, giving a
22dB gain boost for improved
reception, is now available in
kit form from Electronic and
Computer Workshop Ltd.

The kit comprises a high
quality PCB, all the necessary
components, and a strong
metal housing, together with
full constructional and
operational instructions. The
kit is simple to build and will
much improve the reception
performance of VHF FM or
AM radio in the house or car.

The 22dB gain is from 10 to
150MHz and the amplifier
operates from an unstabilised
power supply of between 12

and 15V dc, which allows
direct operation from a car
supply if desired. The supply
can be connected directly to
the amplifier or, for use where
the amplifier is mounted
closeto aloftor roof mounted
antenna, can be fed by way of
the coaxial cable. Supply
current requirement is 1 to
3mA.

ECW offers the K2622 kit at
£8.84 including VAT and post/
packing.

Electronic & Computer
Workshop Ltd,

171 Broomfield Road,
Chelmsford,

Essex CM1 1RY.

Tel: (0245) 262149.

DATA LOGGING SYSTEM

CIL  Microsystems has
recently produced a new data
logging system, the DTR 1680,
for use with RS232 or IEEE-
488, especially designed for
strain gauges, thermocou-
ples and millivolt signals.

The system is designed
around the PCIl 1280 16-bit
analogue/digital  converter
with the addition of a range of
24 channel input conditioning
and multiplexer units, to pro-
vide direct measurement of
low-level signals. Each A/D
converter thus has a capacity
of 192 channels with possible

expansion to over 2000 chan-
nels.

The hardware is com-
plemented by a selection of
software packages for a vari-
ety of common microcompu-

‘ters, viz the IBM PC, Apricot,

Commodore and Apple lle.
Simple programs are pro-
vided showing the techni-
ques used to acquire data and
control the system.

CIL Microsystems Ltd,
Decoy Road,
Worthing,

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

Linc (UK) Communications
are now marketing what must
be the smallest electronic

mail unit available. The
PX1000 is a low cost 62-key,
7400 character memory
device with elementary word
processing functions and
built-in  acoustic modem
which measures just 224 x 85
X 26mm.

The PX1000 features a 40-
character LCD screen and
has a transmission speed of
300, 600 and 1200 bps. Power is
provided by built-in recharge-
able batteries.

By connecting the PX1000

to a phone, messages can be
sent to another PX1000, the
Linc DX90 message centre or
an |IBM PC compatible com-
puter. Connection tothe Con-
nex electronic mail network
is also possible, and mes-
sages can be sent encoded
for security.

Also available is the PXP40
mini printer, a thermal printer
offering 40 characters per
line, 25 characters per second
and a 2K buffer memory.

Linc (UK) Communications,
5 Dover Street,

London W1X 3PJ.

Tel: (01) 493 9337.

- ORYX15 IRON :

The comprehensive Oryx
solderingironrange has been
extended by the introduction
of the Oryx 15 watt 240 volt
lightweightiron. This low cost
iron is based on a successful
unit Oryx has built for a
national public service
organisation, which has used
a similar device for many
years.

Now in ‘civvy’ colours of
orange and black, this unit
will serve all aspects of the
market from the hobbyist
through to industrial applica-

tions. The temperature is set
at 350°C nominal from a wire-
wound element in a tubular
ceramic insulator. The
soldering tip is iron plated for
long life.

The unit can be purchased
direct from Greenwood Elec-
tronics by cheque, Barc-
laycard or Access at a price of
£5.00, inclusive of VAT and
postage.

Greenwood Electronics,
Portman Road,

Reading RG3 1NE.

Tel: (0734) 595843.

POTIING ADHESIVE =

The latest one-part hot-
melt adhesive from 3M’s Jet-
melt range is Jet-melt 3797. It
is claimed to offer several
advantages in medium to
large electrical and electro-
nic potting applications.

Applied with the elec-
trically-powered 3M TC appli-
cator ~ designed to be left
switched on all day without
adhesive degradation, drip-
ping or back-melting — Jet-
melt 3797 offers an excellent
combination of electrical
properties with high dielec-
tric constant and strength,
high volume resistivity and
low dissipation.

Recommended for electri-
cal applications. including
potting, encapsulating and
wire bundle unitising, Jet-

melt 3797 exhibits zero water
absorption (even in agueous
or high humidity environ-
ments), no breakdown under
acidic conditions, good shock
resistance and good resist-
ance to flow up to 151°C.

3M United Kingdom plc,
Adhesives & Sealants Group,
PO Box 1, Bracknell,
Berkshire RG12 1JU.

Tel: (0344) 58606.




o

MEBUS SYSTEM =
The new VME starter sys-
tem from Bicc-Vero Micro-
systems is designed as a
low-cost but expandable sys-
tem for those wishing to eval-
uate or prototype VMEbus
technology.

Starting at under £5000, this
6U system features a 68010 or
68000 CPU, aDSDD floppy and
10Mbyte hard disc, 10-slot-
J1 and J2 backplanes sub-
divided to take both double

and single Eurocards, cool-
ing, front panel switches and
indicators, a large 400W
power supply, plus a range of
optional software including
the multi-user multi-tasking
0S8-9 operating system and
the C language. The enclo-
sure comes from Bicc-Vero’'s
award-winning Microrack
VMEbus family.

The system achieves its
low-cost objectives by utilis-
ing a high-functionality 68010
or 68000 CPU card with 128K
dual-ported RAM (expand-
able to 512K), twin serial
ports, dual 8-bit paraliel ports,
sockets for a 68451 MMU and
128K EPROM, interrupt hand-
ling logic and an on-board
system controlier.

Bicc-Vero Microsystems,
Flanders Road,

Hedge End,
Southampton SO3 3LG.
Tel: (04892) 5824.

EAL-TIME CLOCK =

Now available from PPM is
the PPM 100 clock, which
doubles as a calendar and is
|EEE-488 programmable. The
instrument has been
designed for use in bus-
controlied test, data logging,
and other computer-based
systems which have no built-
in clock facility.

The clock is  mains
powered, with rechargeable
battery back-up. It has fuli
calendar read-out with auto-
matic leap year compensa-
tion, and is easily program-
med with an 11-character

numeric string. A 12-charac-
terread-outisterminatedbya
carriage return.

Time and data output is for
one month, day of the week,
day of the month, hours,
minutes, seconds and tenths

of seconds. Programming is "

for a year, month, day, date,
hours, minutes,
stop.

PPM Instrumentation Ltd,
Hermitage Road,

St Johns,

Woking,

Surrey GU21 1TZ.

Tel: (04867) 80111.

& REDUCED RFI/EMI - |

The metal shell D-submini-
ature is a new addition to the
Viking connector range. This
right-angle PCB connector
has been designed to sub-

stantially reduce electro-
magnetic (EMI) and radio
frequency (RF!) interference
emanating from computers,
peripherals and other similar
equipment.

The metal shell is bright tin-
plated rolled steel over an
insulator of high quality UL
94V-0 approved flame retard-
ant thermoplastic, and is
available in 9, 15, 25 and 37
positions, all with a0.590-inch
PCB footprint. This means
that they have excellent
shielding and grounding
properties and are easily
interchangeable with any
0.590 footprint D-subminia-
tures.

A choice of two contact
platings of 10 or 30 microinch

and start/ .

A new Apple Imagewriter
interface, which allows Man-
nesmann Tally's MT85/86
printers to work with the
Apple Macintosh PC, is now
available to dealers ex-stock
from Rapid Winners.

The interface card/MT prin-
ter combination is less
expensive than the Image-
writer and provides higher
performance and extra facili-
ties. Both the MT85 and MT86
are serial matrix machines
that offer draft printing at
180cps, correspondence print
ing at 45cps and a 3K line
buffer to speed throughput.
The printers also handle bit-
map graphics screen dumps.

ASCII
IBM PC character sets are
standard on the machines,
and optional plug-in font car-
tridges are available to pro-
vide additional type-styles for

multinational and

document enhancement.
Super/subscript, compres-
sed, expanded bold print plus
various graphics modes give
further flexibility.

Rapid Winners,

Rapid House,

Denmark St, High Wycombe,
Bucks HP11 2ER.

Tel: (0494) 450111.

Available from DMS Elec-
tronics is the DMS SABRU, a
stand-alone bar code reader.
The unitcontains its own CPU
and power supply to give
independence from the host
computer, and is designed to
work with any computerviaan
RS232 line. [t will decode
8/13-digit EANA, 12-digit
UPCA, 3 of 9, 2 of 7, inter-
leaved 2 of 5, or Plessey bar
codes, and features auto-
selection of the bar code.
Special bar codes can be
installed on request, as well
as CMOS RAM to batch store
the bar codes.

Options include a real-time
clockto provide date and time
information. ’

The stand-alone reader
retails at £400 + VAT, and will
be available in Europe, the
USA and Austraiia. DMS can
also supply a bar code label-
ling system.

DMS Electronics Ltd,
Bretton Court,
Manor Road,

Wales Village,
Sheffield S31 8PD.
Tel: (0909) 773399.

gold plating is available, as

well as a wide variety of
grounding and mounting
hardware.

Viking Connectors (UK) Ltd,
Chatsworth House,

Portland Close,

Houghton Regis,

Dunstable,

Beds LU5 4AW.

Tel: (0582) 603600.

RTD Limited and Eyetech
Security Print Limited have
announced Barway, a low
cost, local area network
(LAN) specifically designed
for interactive data coliection
in an industrial or office
environment, primarily by bar
code or other automatic iden-
tification techniques.

Barway offers a method of
connecting different types of
data collection equipment
such as bar code readers,
terminals and RF tags to a
single computer port. Almost
any type of equipment can be
used with Barway, including
equipment from different
manufacturers, the sole
requisite being the RS232
interface for connection to
the central computer. Bar
code and document printers
can also be attached to the
system.

Fully portable, Barway
allows two-way data transfer
between the controlling com-
puter and the data collection.
unit and, as an option, can be
supplied with a liquid crystal
display to provide operator
prompts and messages. Bar-
way’s software will permit up
to 99 data collection devices
to be individually handled by
a single computer program,
achieved through the use of
an identity code which is built
into each Barway node
system.

Eyetech Security Print Ltd,
Dukes Way,

Teeside Industrial Estate,
Thornaby, Cleveland.

Tel: (0642) 760306.
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PRODUCT NEWS

DIP SWITCHES

IMO Precision Controls has
introduced aninnovative con-
ceptin DiP switch technology
which allows complete
immersion cleaning without
having to use sealing tape.
The new IMO/Omron A6D DIP
switches thus improve overall
production efficiency while
assisting in the reduction of
costs by up to 20%.

Conventional taping is
eliminated because each
switch is specially equipped
with a rubber inner-sealing
under its striker, ultrasonic
welding between its cover
and housing, plus insertion
moulding terminals. The com-
pact structures also assure
the A6D's resistance to dust
and corrosive atmosphere.

IMO has developed both
top actuated and side actu-
ated types. Both are available
with 4, 6 and 8-way pins and
bifurcated movable contacts
which offer contact reliability
and a self-cleaning mechan-
ism. The A6D range has a
switching capacity of 100mA
at 50V dc.

The subminiature size of
each switch also reduces the
overall volume to 41% and
mounting surface to 67%
when compared to standard
devices.

IMO Precision Controls Ltd,
1000 North Circular Road,
Staples Corner,

London NW2 7JP.

Tel: (01) 452 6444.

: TVIUNING IC
Push-button  synthesized
control of up to thirty-nine TV
stations is provided by the
new SAA1293 IC from ITT
Semiconductors. The device
uses voltage synthesisforlow
system cost, providing an
alternative to mechanical
tuning methods. A range of
built-in software options in
the chip’s program memory
enables it to offer additional
features over other voltage
synthesis devices. :
Tuning voltage is gener-
ated accurately by an on-
board 12-bit D/A converter.
Three outputs for uses such
as volume, colour and con-
trast control are also pro-
vided. As weli as direct sta-
tion selection, the SAA1293
offers sequential selection,
automatically scanning thro-
ugh the stations at intervals.
Aninterface to the standard
Teletext ICs on the market is
included for flexibility — no
extra logic is required to
connect. The device inter-
faces to a 32-key pad, which it
automatically debounces.

ITT Semiconductors,
145-147 Ewell Road,
Surbiton,

Surrey KT6 6AW.

Tel: (01) 390 6578/9.

- HIGH-QUALITY RESISTORS

CGS has announced that its
established HS range of high
quality wire-wound resistors

has been extended to include
75, 150, and 250W ratings.

These high-stability resis-
tors are capable of dissipat-
ing high power in a limited
space with a relatively low
surface temperature. The
power is dissipated rapidly
through the aluminium hous-
ing to the heat sink.

The new types are available
with ohmic values R10 to 50k,
100k and 75k and maximum

working voltages 1400, 2500, "

and 2200V. Tolerance onvalue
is 5% standard, with £10%
and tolerances down to
+0.25% also available. Stabil-
ity is 2%/1000hr for 75 and
150W types, and 3%/1000hr for
the 250W type. Temperature
coefficient is 50ppm/°C for
values below 100R, and

30ppm/°C for values above
100R.

The CGS Resistance
Company Ltd,

Marsh Lane,
Lymington,

Hants SO4 9YQ.

Tel: (0590) 75255.

AF Bulgin & Co has
introduced a new series of
space-saving barrier terminal
strips for PC board applica-
tions. The products are manu-
factured by the Beau Pro-
ducts Division of Vernitron
Corporation, Laconia, New
Hampshire, USA.

The new closed-side,

single-row strips have termi-

nals spaced on 0.325-inch
centres, and are rated at 20A.

The closed-side design pro-
vides increased protection by
acting as a wire stop. Wires
cannot pass through the
closed side, or contact other
wires or PC board compo-
nents, so shorts are virtually
eliminated. The closed side
also allows components to be
positioned close to the termi-
nal strip, resulting in a more
compact PC board.

Made of break-resistant
thermoplastic, these strips
are available in closed-back
or feedthrough styles and can
be furnished with a variety of
terminals.

AF Bulgin & Company plc,
Bypass Road, Barking,
Essex IG11 0AZ.

Tel: (01) 594 5588.

RF ROTATING JOINTS® |

The Kevlin range of RF

rotating joints from Tony
Chapman Electronics is avail-
able from dc to 50GHz in a
wide choice of configurations
from single-channel coaxial
waveguide models to hi-mitit-
ary specifications. Dedicated
components for satcomm fre-
quencies are also available.
The range includes single-
channel coaxial types, single-
channel waveguide, and com-
binations where both coaxial
and waveguide RF paths can
be passed through a multi-
channel rotating joint.

Tony Chapman
Electronics Ltd,
Electron House,
Hemnall Street, Epping,
Essex CM16 4LS.

Tel: (0378) 78231/2.

_HYBRID CHIP INDUCTOR
FETTITT
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A new range of microminia-
ture chip inductors from
Steatite has been designed
for use in hybrid circuitry.

Measuring only 2.5 x 25 x
2.2mm, the inductors are of
lacquered copper wire wound
on a ceramic or ferrite former
according to the inductance
value. Values from 10nH to
1.2uH exhibit Q values of 35to
50 {min) and are ceramic
based. Ferrite based types,
with a minimum Q of 25, cover
values from 1.5uH to 10uH.

Coil connections are
welded to the termination
pads which are fully solder-
able. The welding prevents
the coil from unravelling dur-
ing assembly.

Ceramic Products Division,
Steatite Group,

Hagley House,

Hagley Road,

Birmingham B16 8QW.

Tel: (021) 454 6961.

_ HIGH GAIN FET AMPS |
Covering the frequency
bands from 7.5 to 15.3GHz, a
new range of thin-film micro-
wave FET amplifiers for com-
munications and radar sys-
tems can now be supplied by
Anglia Microwaves Ltd.

The-Zeta 1523 range, com-
prising four models, is avail-
able on a 30-45 days delivery
time. This family of high
stability devices features a
low noise figure - typically
3.0dB maximum.

The 1523 amplifiers are
designed to be efficient, giv-
ing an RF output power of
+11dBm for an 85mA (+5V)
input current. Gain flatness
figure is £0.5dB and VSWR is
2.0:1 maximum,

Anglia Microwaves Ltd,
Radford Business Centre,
Radford Way,

Billericay,

Essex CM120BZ.

Tel: (02774) 58955.
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Howdy, Dowtly!

Things are stirring down in
Chichester. Dowty Electronic
Circuits have been indust-
riously investing £1.2M in
their two factories there, with
the new facilities including a
CAD/CAM system and a
design, prototype and pro-
duction service for rigid mul-
tilayer circuits.

Dowty can now offer design

CAD facility at Chichester

e B HATHELE

to manufacture of flexible,
flex-rigid, flexi-rigid multi-
layer, sculptured flexible and
rigid multilayer products, all
with the benefit of the speed
and accuracy offered by mod-
ern computer power (Data
General in this case).
Methinks it's a step
removed from breadboarding
onthekitchentabie.lthink I'll
go backto playing with Lego...

Déja vu?

Remember those old black
and white war films in which
stiff-backed and stiff upper
lipped Royal Navy officers
exchanged ship to ship mes-
sages via flashing lamps?
Well, Northgate Associates of
Letchworth are developing
the modern equivalent based
on semiconductor lasers and
microelectronic reception
and processing circuitry.

The aim is to provide an
economical and secure
method of communication
over a short range. This
method avoids the possibility
of listening in, as is possible
with ordinary radio links, and
enjoys a considerable advan-
tage in size and portability
over microwave links, which
can also be jammed.

sparse at'the time of going to
press, the promised info not
yet having arrived, but
evidently | the system has
been prototyped and tested.
Since itluses a light beam it
is obviously line of sight, and
it employs a semiconductor
laser and a high sensitivity
avalanche PIN diode photo-
multiplier receiver. The range
is quoted as being about 5
miles, although it has only
been tested to 12 miles so
far. The beam width. at this
range is a matter of yards,
which means that alignment
is fairly straightforward while
making interception unlikely.
The modulating signal can
also be encoded (using error-
correction if required).
There’s only one problem -
what happens when there’s

Let’'s make money

News comes from the Safe-
guard Fuse Company Ltd (via
their- PR agents) of a new
solder designed to save ‘time,
money and the aggro of
unsatisfactory solder joints'.
The PR world being what it s,
and editors being particularly
fond of the wicker-work filing
cabinet on the floor by the
desk, this press release
begins, ‘most manufacturers
prefer to keep the secret of
their success to themselves'.

The implication is, of
course, that Safeguard are
being very philanthropic,
benevolent etc, whereas we
all know thatin common with
every other_company in the
country (with the exception of
Sinclair Research until the
Amstrad takeover) they are in
the business of making
money.

Anyway, leaving aside such
pedantry, the wondrous new
product is called HS10, and is
a high-speed flux-cored sol-
der, the attributes of which
include high oxidation toler-
ance of older component
wiresto reducedry joints, and

an ultra-fast spreading action
which gives the solder a
greater wetting area than
most conventional resin-
cored solders.

HS10 is said to show advan-
tages on copper, brass, silver,
German silver, cadmium or
silver-plated, and tinned sur-
faces, with outstanding per-
formance claimed on nickel-
plated components.

As a bonus (you mean
there’'s more?) the quick-
spreading flux makes it possi-
bletolower the percentage of
tin in HS10 and still make a
fast joint. So it seems that
Safeguard are not only out to
make themselves a couple of
bucks, but aim to save their
customers money, too (I
hereby take back that
philanthropy remark).

For all the cynics out there
(who, me?), Safeguard are
offering a free sample to any
inquirer. Their address is 63
Woodham Lane, New Haw,
Weybridge, Surrey KT15 3ND.
Telephone (0932) 45300.

Just goes to show, some
editors will fall for the silliest
gimmicks in a press release...

High-fibre commnis

Plessey Research has
developed a system which
enables up to 40 separate
communications channels to
be combined onto a single
optical fibre the size of a
human hair. This develop-
ment has potential inincreas-
ing the capacity of existing
cable links and reducing the
quantity of fibre needed.

Known as Wavelength Divi-
sion Multiplexing (WDM), the
process involves different
wavelengths, or colours, of
light carrying different
information, to betransmitted
at the same time along a
single optical fibre. The col-
ours are combined at the
transmitting end of the fibre
and separated at the receiv-
ing end without significant
interference occurring
between them.

Although 40 separate light
sources (LEDs) are required
for the process, these need
only be drawn from five
differing variants in the infra-
red part of the spectrum, as
each can be further sub-
divided into eight separate
colours by a process known

Muitimeter recall

Thorn EMI Instruments
Limited is asking all owners of
AVOmeter-models 1000 and
1001 analogue multimeters
bearing the serial numbers
listed below to return them to
the company for a slight
modification to be made.

A potential fault has been
identified which could result,
in certain circumstances, in’
the fuse blowing within the
instrument when used on the
1000 volt ranges, and which
could therefore be danger-
ous to the user.

The only instruments
affected are the ones with the
following serial numbers:

1) numbers where the second
letter is C or D;

2) numbers which include
adjoining letters AE, BE, CE,
DE.

instruments
returned to:
Thorn EMI Instruments
Limited,

Parts and Service Centre,
Archcliffe Road,

Dover,

Kent CT17 9EN

with packages clearly marked
on the outside ‘For Modifica-

should be

Available details were heavy rain or fog? as spectrum slicing. tion’.
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Go north-west, young man
Computer '86, a major com-
puting exhibition aimed at
professional and business
users, will be held in the
Greater Manchester Exhibi-
tion Centre (G-MEX) from 24
to 26 June. By mid-March it
was nearly 90% booked, and it
should prove an attraction to
all those northerners who
resent having to travel all the
way to Birmingham or London
for big computer shows.
More details are available
from Reed Exhibitions, Sur-
rey House, 1 Throwley Way,
Sutton, Surrey SM1 4QQ.
Telephone (01) 643 8040.

Money talks

On 15 April the White Paper
on copyright, ‘Intellectual
Property and Innovation’, was
published by the DTI. The
immediate response from
Mrs Rachel Waterhouse,
chairman of thé Consumers’
Association (who publish
Which?) was one of ‘extreme
disappointment’ that the gov-
ernment seems to have given
waytothe intense lobbying by
the record industry for the
introduction of a tax on blank
audio tape.

The Consumers’ Associa-
tion quite rightly describes
such a tax as ‘grossly unfair’,
and calls on the Government
to ‘reaffirm its stand against
the pressure to impose this
arbitrary and anti-progres-
sive tax’.

Who knows, if such a tax is
levied maybe the next step
will be pressure from book
and magazine publishers to
introduce a tax on blank
paper in order to prevent
copying. It certainly wouldn’t
be any more deplorable than
the present proposals.

invention seekers
Inventalink, the invention
broking company, has laun-
ched a new product search
service geared to finding
products according to the
specific marketing needs of
manufacturers. This has been
inspired by enquiries from
manufacturers who want
Inventalink to find products
to help them extend their
range or diversify into new
areas. Inventalink claims that
it's much cheaper than alot of
new product development

So what's all the fuss about surface mounting? The main advantage is the savir

space
components, as can be appreciated from the pics. On the left is a hybrid amp for cellular radio, and on the right
surface-mounting Zeners, both from Motorola.

involved in packaging,
biotechnology and office
equipment to look for new
product ideas.

Inventalink started out
three years ago presenting
new product ideas to manu-
facturers on behalf of their
inventors and designers. Last
year Inventalink found manu-
facturersfor14 productideas.

Anyone interested in the
New Product Search service
should contact Kit Grundy at
Inventalink, 28-32 Lexington
Street, London W1R 3HR. Tel:
(01) 439 8427.

When the going gets tough

GSPK (Circuits) Ltd,
experts in board production,
are developing a special pro-
jects division to deal with the

- increasing demand for multi-

level circuitry, higher packing
densities, the increasing
development of communica-
tions systems accessed by
gold and carbon keypads, and
the wider use of surface-
mounted components.
Production facilities avail-
able include an in-line deep
nickel and gold plating plant,
apparently one of the very few
in the world, and the ability to
screen-print silver conduc-
tive material on circuits. This
latter makes possible the
production of double-sided
multitevel circuit boards with
the same capabilities as
multilayer PCBs but without
their expensive complexity.
In the realm of surface
mounting, GSPK believe the
most suitable technique to be
a process of nickel and tin-

elimination of complex layout
design involving such things
as goosenecks, and a solder
mask is not generally needed.
This process is only in limited
use, but GSPK have great
hopes for it.

Radio receiver conference

The Institution of Elec-
tronic and Radio Engineers
(IERE) is organising the
fourth international confer-

enceonradio receivers, to be
held at University College,
Bangor, North Wales from 1to
4 July this year.

Major topics will include
recent advances in receiver
and system design, digital
techniques and receiver ICs.
Six speakers have accepted
invitations to present tutorial
lectures on ‘'leading edge’
subjects: digital signal pro-
cessing, spread spectrum
techniques, frequency synth-
esis and phase-locked loops,
modulation and coding, cryp-
tography, and gallium ars-
enide applicationsinreceiver
design.

The conference on ‘Radio
Receivers and Associated
Systems’ will be chaired by
Professor William Gosling of
Plessey, and is organised by
the |ERE in association with
the IEE, the RSGB, Eurel,
URS!-Hungary, and the Insti-
tute of Electronics and
Communication Engineering,
Japan.

Further info and registra-
tion forms are available from
The Conference Secretariat,
Institution of Electronic and
Radio Engineers, 99 Gower

Geiting IT together

A consortium of 10 major
European companies has
announced the start of work
on a new research and
development project addres-
sing industrial communica-
tiong standards. The project
is partly funded by the Com-
mission of the European
Communities, under their
ESPRIT programme (Euro-
pean Strategic Programme of
Research and Development
in Information Technology).

The ten companies are Brit-
ish Aerospace, acting as
prime contractor, Aeritalia,
BMW, Bull Sems, GEC, Nix-
dorf, Olivetti, PSA Peugeot,
Siemens and TITN/CGE.

The new project will com-
plement work undertaken in
recent years under the
auspices of the International
Standards Organisation’s
model for open system inter-
connection (OSl). The new
European project will build
heavily on earlier initiatives,
and complement continuing
programmes in this area. It
will promote, implement and
validate the emerging inter-
national standards for elec-
tronic communications in
industry, relating to shop
floor and office environ-
ments.

The general aims of the
project and the other related
initiatives are to make it
easier for vendors of compu-
ter, communication and con-
trol equipment to develop
and market compatible
equipment. This will also
make it easier to purchase

and has been taken on by lead selective plating. The Street, London WC1E 6AZ. equipment, without being
international companies result, it seems, is the Telephone (01) 388 3071.. tied to a single vendor.
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BC116A 0.15 BCY33A 1.60 BF271 0.26 13.95 " LINE OUTPUT RES
Beng 049 ) BOls 030 | Bro73 018 | MRFas3 17.80 22233% 3'33 TRANSFORMERS oTcsn e s HEAT SINI COMEOUNE. 100
BCH19  0.24 BD124P 0.59 BF336 0.34 MRF454 26.80 5S¢ 105, 'olgc DECCA 10 1.:: 17T Cveso 6.35 FREEZEIT 0.95
BC125 0.28 | BD131  0.42 BF37  0.29 | MRFass 17.80 | 2301050 9.80 gEggAWOO MONO Sios PHILIPS G8 550 6.96 SOLDAMOP 0.64
Bcie 020 | BD132 042 | Bra 032 | MRFa75 2095 8.25 RANK T20A 6.91 SWITCH CLEANER 0.88
BC140  0.31 | BD1 0.40 25C1172Y 2.20 DECCAzZ2Y0 i
X 33 R BF355 0.37 MRF477 10.00 2801173 1.45 .95 THORN 3000/3500 7.57 WD40 1.28
BCt41  0.25 | BD13S  0.30 BF362 0.38 | OC16W 1.98 2501307 1.75 GRUNDI 15.45 THORN 8500 5.50 PUSH PUSH MAINS SWITCH
8C142  0.21 B8D136  0.30 BF363  0.85 | 0OC23 1.50 2301364 0.50 GRUNDIG 5010 6010 THORN 9000 8,00 (DECCA, GEC, RANK, THORN
BC143  0.24 | BD137  0.32 BFy71 028 | OCo  2.25 | 236190 039 2222,5011-6011 13.45 UNIVERSAL TRIPLER 5.45 ETC 1,02
ggﬂﬂs\ g-:: BD138 o-gg BF3%4 019 | OC36 225 2§c e Nias mneY.e20 2:22 PYE IF GAIN MODULE s.09
1478 O, D1 o. -2s i .69
BCIGA 009 | BOIG o | BFiz 32| e 078 | osCias z2ies PriLieSGe 850 REPLACEMENT ELECTROLYTIC ANODE CAP(27KV)
BC1488 0.09 | BDI4d  1.10 ; 2 | OCss  oss | 2501953 0.95 | BHILIERCI 13.39 CAPACITORS PUSH BUTTON UNITS
BF4S7 0.3 25G1957 0.80 DECGCA 30 (400-400/350V ) 2.88
Bois 009 | BDINNC 028 | grey  gias | OCT0 o | 23C1%7 080 | Ligy HE DECCAB0/100(400/350v)  2.99 | DECCA ITT.CVC206 WAY 798
e g (o= 085 | Bra7  oss | OC7t oss | 230060 10 [ — 5 QECCA 1700 (200 00-400-350V) .85 | 1T OVGs7WAY 10.19
f 50136 009 | bolse  eag | BFsss o023 [ OC7s  ogs | 2302028 108 TELEFUNKEN 711A 1415 GEC2110(600/300V) PHILIPS G8 (550) 6 WAY 14.49
; i o i BFsg7 028 | OC81 = 0.80 | 5 K 0 4145 | THORN 1590 9.50 ITT CVC20 (220/400V) TEo
BCis 009 | BD179  0.72 OCl6W  2.80 g VARICAP TUNERS
BFR39  0.23 2562091 0.85 THORN 8000 23.50 PH)LIPS G (60p/300V) 2.25
Ci%e o8| BO® 070 | gpiy g3 | Rooes  1.e5 | 2302091 0.85  THORNAOD 9.5 PHILIPS G8 (2200/63V) 119 | ELCI043/05MULLARD 8.65
| gg:;?a g.;: BD201 083 | proa:  o2s | R2010B  1.45 SScoTe [ites THORN S800 22.40 PHILIPS G11 (4}0/250v) 2,38 | ELC1043/06 MULLARD 8.65
i . 8D202  0.85 F 030 | R2322  0.58 - TH U321 8.25
8 Bciiia 010 [ goxs 078 | s 90| nan  ose Scasty O80 TRANSFORMER 003500 8.70 U2 8128 -
| BC171B 0.10 | gp204  0.70 BFR9t  1.78 | R2540 2.48 s POTENTIOMETERS U3za 8,25
BC172  0.10 | gpoz2  0.48 BFT42  0.38 25C931D0 0.9 STANDARDVERTICALPOTS 0.12
§ BCUZB 040 | Bpox3 089 | prre; o8 | RCAI6330.90 | 150234 0.50 MIN VERTICAL POTS 0.12 20MM ANTI SURGE FUSES
b 6circ o0 | 20223 089 . RCA163350.80 | 2303256 1.85 T STANDARDHARIZONTALPOTS 100MA-B0OMA 18p each
¥ BCi738  0.10 38 BFW61  0.80 | 3S2060D 0.98 | 3n211 2.95 SOLDERING EQUIPMEN b 12p aach
d BC232 g'u BFW92  0.85 | . gKESF  1.45 | 35Kk3s  0.95 25W Antex iron 4.59 MIN HORIZONTAL POTS o 12
BCi74 0.09 | BD233 ohas BFX29 030 | TIP29  0.40 Weller Instant Heat Gun 11.30 CONVERGENCE PRE-SETS  0.30 20MM QUICK BLOW FUSES
BCi74A 0,09 | BD234 oa0) BFX84  0.26 | TIP29C  0.42 240V Weiler Marsman 4.74 SLIDERSLOG 0.48 100M A Bpoach
BCI77 045 | BD26 048 | gexes 032 | Tipec 043 72 Kilo Solder 60/40 6.95 SLIDERLINEAR 0.48 200MA-SAMP Speach
bBCi78  0.18 | BD237 0. BFX86 0.30 | TIP3IC 0.58 _ .
- 25 i T *
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TOS PM

ST?) gELO TION FROM OUR QQV03-20A Uso 200 | 2C3a8A 29.50 eGKs 80,1 dosn 1098
RA 25.00 | Us2 3.00 2
F BRANDED VALVES QQV03-208 U191 0.70 6GM6 75
A1714 2450 EBCS1  0.90 ELg5 1.75 M8163  5.50 | 32,00 | U192 1.00 6GS7 95
A1998  11.80 EB9Y 0.60 EL153 1215 | Meioo 4.50 [ QQVO6-40A U193 0.68 6GV7 20
A2087 1150 EBFS0  0.85 EL183E  3.80 | Ms195  6.50 27.80 | U251 1,00 6Gw3
A2134 1495 EBF83  0.65 EL183P 3.50 M8196  5.50 QQVO7-50 U801 0.75 gn‘N
‘ 8.30 EBF85 0.95 EL500 i.a0 M8204 .50 83.. UABCS80 0.85 g
A226 2050 EBFSS  0.70 EL504  1.40 M8223  4.50 QQz03-20 UAF42  1.00 6H
A2599  37.80 EBF93  0.95 EL503  5.25 M8224  2.00 42,50 | UBF80  0.50
A2792  27.80 EBL1 2.50 EL519 6.95 M8225  3.50 Q875/20 1.50 | UBC41 2,95
A2000  11.80 EBL21  2.00 EL802  3.85 ME1401 29.50 QS75/40 3.00 | UBC81  1.50
A3042  24.00 ECs52 0.75 EL821 850 | MEt402 29.50 Q$892/1D 6,00 | UBFB9  0.80 Y
A3283  24.00 EC70 1.75 El822 12,95 ME1501 14.00 QS95/10 4.85 | UBL21  1.75 | 5K25Ray 75.00 H 725A 275,00
AC/THI  4.00 £C80 8.50 EM1 9.00 MH4 3.50 QS108/45 4.00 | UCS2 1.20 95, 6ATE 0.75 | 6HS8 1.95 | 12k7GT 1.50- | 7527  ee.
ACT22 50,78 EC81 7.95 EM4 9.00 MHLDE  4.00 QS5150/15 8.95 | UCCB4 070 | 2Kk29 250.00 6ATS 1.75 | 6HZ6 2.65 | 1ox8 1.95 7703 398.00
AC/S2PEN EC86 1.00 EM80 0.70 ML4 4.50 Q$150/30 1.15 | UCCB5 .0.80 2K56 250.00 6AU4 2,00 | 6J4 215 | 125A7GT 1.9 | 803 14.95
8. EC88 1.00 EMB81 0.70 MS48  5.50 QS150/45 7.00 | UCF80 1,00 3AT08A  9.00 6AUG 0.95 | 6JWA 3.5 | 12567 4.78 805 39.00
AH221  39.00 EC90 1.10 EM84 1.65 MU14  3.50 QS1200  3.95 | UCH21  1.20 | 3a/1078 12.00 6AVE 0.75 5 2.50 i 123H7 195 | 607 1.95
AH238  39.00 EC91 5.50 EMB85 3.95 N37 12.50 QSt202 3.95 | UCH41 2.50 3A/1098 11.00 6AWBA  2.50 6 2.05 | 1257  1.98 | 810 85.00
AL60 8.00 ECo2 195 EM87  2.50 N78 9.85 QS1203  4.15 | UCH42 250 | 3a/110B 12.00 6428 595 | 8JBSA 395 | 1557  1.50 | S11A  15.00
ANt 14.00 £C93 1.50 EN32 6.50 0A2 0.85 QS1205 3.95 ! UCH81 0.85 | 3A/141K 11.50 887 2.80 | 8JE6C  8.50 | 13SN7GT 1.85 | g13 23.50
ARP12  0.70 EC95 7.00 EN91 1.50 OA2WA  2.50 QsS1206 3.95 | UCLB2 1.5 | 3a/1470 7.80 688G 1.80 | 8JM6 3.95 | 125Q7GT 1.95 | 8s298  14.50
ARP34 .28 EC97 1.10 ENg2 4.50 OA3 2.50 QS1206 1.05 | UCL83 250 | 3a/t67M 10,00 6BA6 0.95 | 8JS6C  4.95 | 12SR7 2,50 | 832A 1450
ARP35 2,00 EC157 439.50 ESU150 14.95 0B2 0.85 QS1207  0.90 | UF8s 1.20 | 3a2 3.95 6BA7 4.50 | &3U8 2.80 | 13p3 3.20 | 833A  95.00
AZ13 4.50 EC8010 12.00 ESUB72 25.00 OB2WA  2.50 QS1208  0.90 | UF41 1.15 | 3a3a 395 6BASA  3.50 | 647 2.50 | 13p7 3.20 } 866A 4.50
BL63 2.00 ECC32 3.50 EY51 0.80 0c2 2.50 QSt209 3.5 | UF42 1.15 3A4 1.10 6BC8 1.00 | 6K7G 2.00 | 13p7 2.50 | B72A  25.00
BS450 67.00 ECC33  3.50 EY81 2.35 oc3 1.50 Q81210  1.50 | UF80 0.80 | 3A(5 0.95 6BES 0.72 | 6K8Y/G  3.00 | 13pg 3.20 | 873 60.00
85810  55.00 ECC35 3.50 EY83 1.50 oD3 1.70 Q81211 1.50 | UF89 2.50 3AT2 3.35 6BG6G 3.00 | 6KD& 595 | 13DR7 2.95 | 884 5,50
BSg14 53,00 ECC81 1.15 EY84 5.95 OmM4 1.00 QS1212  3.20 | UL4s4 3.50 | 3aUs 0.65 6BH6 1.95 | 6KM8  2.50 | y3E| 145.00 { 927 15.00
CIK 19.00 ECC81 Special EY86/87 0.50 OMSB 3,00 Q81213 5.00 | Uls4 0.85 | 332 3.00 6BH8 1.50 | 6KT8 2.95 | 13emM7  3.80 | 930 9.95
C3JA  30.50 quality  1.95 EY88 0.55 OMs 1.75 Qs12t5 2,10 | UUs 3.50 | 3ps 7.00 6BJ6 1.20 | 6KZ8 1.95 | g7 195 | @314 17.50
C6A 9.00 ECC82  0.65 EY91 5.50 ORP43  2.50 Qs1218  5.00 | UU7 8.00 | 387 4.50 6BK4 4.00 | 6L1 2.50 | 78R3 3.95
C1112G 70.00 ECC82  Mul- EY500A  1.50 ORPS0  3.95 Qu37 9.50 | UUB 9.00 3B24  10.00 6BK7A  1.95 | 6L19 3.95 | 17Ews  0.95
C1108  85.00 lard 1.50 EY802  0.70 P61 2.50 QU37  11.50 | UY41 3.50 3826 24.00 6BL8 1.15 ; 6L6GC  2.95 | {7pwa  2.50
C1134  32.00 ECC82 £235 0.75 P41 2.50 QV03-12 4.98 UYss 0.70 3828 12.00 6BM8 0.58 | 6L6GC(GE) 17DW4A  2.95
C1148A 115.00 Philips  1.95 EZ40 2.75 PABCBG 0.50 QVO5-25 1.75 V235A/1K 3876 1.50 6BN4 1.65 95 | 17478 4.50
C1150/1 ECC83  Sie- EZ41 2.15 PC86 0.75 QV06-20 29.50 250 3Ca 2.50 6BN6 1.65 | 6L6GT  1.95 | 4gpg 6.00
135.00 mans 2.50 EZ80 0.75 PC88 0.75 QV2-250C V240C/2K 3C45  24.00 6BN7 450 ! 6LD20  1.15 | 195405 3.50
Ci534 32,00 | Eccas £781 0.75 PC92 3.50 45.00 3CB6 1.50 68N8 3.95 | 6LF6 7.50 | 19AU4GT 2.50
CCA 2.60 ECCE3 EZ90 1.50 PC97 1.10 QV08-100 V241C/1K 3CN3A  2.50 6BQs 0,75 | 6LJ8 250 | 1pG3  17.00
CcaL  0.90 Philips  1.95 F6064 295 PC800  1.10 145.00 . 3CS6 0.95 6BQ7A  0.72 | 6LQ6 5.50 | 1945 33.50
CL33 2.00 ECC83  Sie- FW4/800 2.95 PC900  1.25 QY3-125 85.00 | V246A/2K acys 1.50 6BL7GTA 3.95 | 6L15 3.15 | 1906 9.00
'CV Nos Prices mans 2.50 G55/1K  9.00 PCC84  0.40 QY4-250 70.00 15.00 | 3cx3 2.50 6BL8 1.15 | 6MJs . 495 | a0 1050
on request ECC83 G180/2M 6.95 PCC85  0.54 QY4-400 76,00 V33g 3.50 306 4.50 6BRS 0.70 | 6N7 2.50 | 30D1 0.70
D3a  29.30 Tungsram 1.50 G232 Multard PCC88  0.70 R10 4.00 | VLS631 10.95 | 3021A 29.50 6BR7 4.95 | 6N7GT 250 | 20(F6  3.50 .
D83 1.20 ECC84  0.50 3.95 PCC8Y 0,70 R16 12,00 | vP133 .00 | 3E22 49.50 6BR8 2.15 1| 6P15 1.50 | L1 0.95 .
DA41  22.50. ECC85 0.75 G240/2D  9.00 PCC189 0.70 R17 1.50 VR75/30 3.00 3EH7 1.95 6BRBA  2.15 | 6P25 4.00 | 20py 0.55 | 5663 1.95
DA42  17.50 ECC86 2.75 GC10B 17.50 PCC805 ©.70 R18 2.50 VR101  2.00 3EJ7 1.95 6BS7 5.50 | 6P26 4.00 | 20p3 0.60 | 5670 3.25
DAY0 4.50 ECC88 0.95 GC10D 17.50 PCC806 0.80 R19 2.50 VR105/30 1.50 | 3wagT 2,50 6BW4 1.50 | 6P28 2.00 | 20P4 1.95 | s672 4.50
DA100 125.00 ECCo1  2.00 GC10/48 17.50 PCES2  0.80 R20 1.20 | VR150/30 1.5 | B3>  3s.00 6BWs 535 | 6Q7 175 | 20Ps 1.18 | 5687 4.50
DAF91  0.45 ECC180 0.72 GC10/4E 17.50 PCF80  0.85 R1169  55.00 | VT52 2.50 | 485518 115.00 6BW7  1.50 | 6Q7GT  1.20 | 21476 315 | 5602 3.50
DAF91  0.70 ECC185 1.95 GC12/4B 17.50 PCF82  0.60 RG1-125 4.95 | VU29 4.50 | 4BQ7A 1.75 6BW8  4.00 | 6R7G 345§ o1LUs  2.50 | 5696 3.50
DAFS6  1.00 ECC801S 3.50 GDS6W  6.00 PCFe4 0,65 RG1-240A N 150 | 4876 1.95 BX6 0.48 | 6S4A 1-53 24B1  39.80 | 5704 3.50
DC70 .75 ECC803S 4.95 | GDT120M 5.00 PCF86  1.20 14.50 | wr7 5.00 | 4654 59,00 6BX7GT 3.50 | 6SA7GT 1.3 24B3  39.80 | 5718 6.15
DCgo 1.20 ECC804  0.60 GN4 6.00 PCF87  0.40 RG3-250A 3.50 | wreg 100 | 4125A 72.50 6826 2,50 | 6SC7 1.80 | 5.6GT 1.75 | s725 2.50
DCX4-1000 ECC2000 12,00 GN10  15.00 PCF200  1.80 RG3-1250A w739 1.50 | 4250A 79.50 6827 2.95 | 65G7 2.80 | '25BQ6  1.75 | 5726 1.50
12.00 F80  1.15 GR10G  4.00 PCF201  1.80 35.00 . X24 1.00 | 4.400A 87.50 6C4 1.10 | 6SH7 135 | ‘29c1 19.50 | 5727 1.95
DCX4-5000 ECF82 1.15 GS10C  18.50 PCF800 0.40 RK2K25 62.50 X66/X65 4.95 4C27  25.00 6C5 1.95 | 6SJ7GT  1.35 | 20kQ6 8.50 | 5749 2,50
25.00 ECF8s  2.25 GS10H 12.00 PCFg01  1.35 RK-20A 12.00 | X76M 195 | 4Cs  25.00 6C6 2.50 | 6SK7 1.35 ¢ 30c17  0.40 | 5750 1.85
DET16 28.50 ECF200 1.85 GS12D0  12.00 PCF802 0.60 RL16 1.50 XC24 1.50 | 4CBs 195 6C8G 1.50 | 6SK7GT 1.38 | 30C18  1.48 | 5751 2.95
DET18  28.50 ECF202 1.85 GTIC  14.00 PCF805 1.25 RPL16 12.00. | XC25 0.50 4CX250B 49.00 6C11 2.80 | 6SL7GT 0.85 | 30F5 0.95 | 5763 4.95
DET23 .00 ECF801 0.85 GTICS/S PCF806  1.00 RPY13  2.50 XFW47  1.50 4CX2508 6C18 2.50 | SSN7GT 1.38 | 30F(4 1.00 | 5814A 3,25
DET24  39.00 ECF805 2.50 13.00 PCF808  1.25 RPY43  2.50 XFW50  1.50 EIMAC £59.50 6CA4 4.95 | 65Q7 135 | 30FL2  1.35 | ssoowa  6.50
‘DET25 22.00 ECF806 10.25 GTE175M 8.00 PCH200 1.50 RPY82 2,50 | XGS5-500 22,50 | 4CX250BM 6CAT 3.50 | 6587 195 | 30FL12  0.95 | 5640 3.50
DF9t 0.70 ECH3  2.50 GTR150W 1.00 PCL82  0.85 RR3:-250 15.00 | XL1-5V  1.50 75.00 6CB5 3.95 | 6U4GT 175 | 30F13 1.10 { 5642 11.00
DFg2 0.860 ECH4 3.00 GU20  35.00 PCL83  2.50 RR3-1250 XL628FT 7.50 | 40X250K 6CB6 1.95 | 6U8 145 | 30FL14  1.28 | 5847 10.95
DFg6 0.65 ECH35  3.50 GXU1  13.50 PCLB4 0,75 ¥ 35.00 XNP12  2.50 EIMAC 95.00 6CD6GA 4.50 | 6UBA 1.50 | 3p11 0.45 | 5879 8.50
DF97 1.00 ECH42  1.00 GXU3  24.00 PCL85  0.80 RS613  45.00 XR1-1600A 4CX350A 95.00 6CF6 1.50 | 6V6GT  1.50 | 3gi15 0.60 | 5886 13.95
DH63 1.20 ECH81  0.65 GXU505S PCL8S  0.85 RSB85 54.95 4CX350F 79.50 6CG7 2.25 | 6XaN 1.00 | 30017 0.80 | 5894  a3@.50
DH77 0.90 ECH83 0.78 14.50 PCL8O0  0.80 RSE88  52.15 XR1-3200A 4CX15008 §CH6 6.95 | 6X4 1.50 | 30PaMR  1.00 | 5899 4.50
DH79 058, ECHs4  0.89 GY501  1.20 PCLBOS 0.90 S6F17  5.95 .50 6CL3 3.95 | 6XSGT  1.00 | 3opi2 1.00 | 5963 2.00
DH149 2,00 ECH2000 1.80 GY802  1.00 PD500  3.50 S6F33  29.95 XR1-6400A 4GS7 225 6CL6 3.25 | 6X5GTY 1.00 | .3op1g 0.60 | 5965 2.25
DKg1 0.90 ECL80  0.60 GZ30 1.00 PDS10  3.85 S11E12 38.00 .50 | aGv7 2.25 6CLBA  2.00 | 6XBA 2.25 | 30P19  1.00 | 6005 1.85
DK92 1.20 ECL82 0.85 Gz31 1.00 PEN25 2,00 S30/2K  12.00 Y65 6.95 4JC6A  2.85 6CM5 1.80,| 7A8 4.50 30PL1 2.50 | 6012 16.00
DL35 2.50 ECL8T 0.55 GZ32 1.00 PEN40DD 2.50 $104/1K 10.00 Y503  25.00 4552 75.00 6CM7 2,95 | 7A7 2.00 30PL13  0.60 | 6021 3.65
DL&3 1.00 ECL83  2.50 GZ33 4.50 PEN45  3.00 S109/1K 15.00 Y602 12.00 4KTB 1.50 6CS6 0.75 | 7AD7 1.75 30PL14 175 | 6057 2.50
DL70 2.50 ECL84 0.74 GZz34 2.15 PEN45DD 3.00 $130 5.95 Y4070 130.00 4X150A 35.00 6CS7 0.95 | 7AU7 1.50 | 31)S6A 5.50 | 6058 3.95
DL73 2.50 ECL85  0.69 GZ37 4.50 PEN46  2.00 S130/P 5.95 YD1100 75.00 SA/102D  9.50 8CW4 6.50 | 7B6 3.50 33A/158M 8060 2.25
DL91 1.50 ECL8s 0.80 HAA91T  1.00 PEO5-25 39.50 SC1/800 5.00 | YJ1060 268.00 | s5a152M  9.00 6CY5 1.00 | 787 2.50 19.50 | 6062 4.50
DLg2 0,95 ECL805 0.69 HABCS0 0.90 PEO5-40N SC1/1100 6.00 | YL1000 9.50 | 5A163K 10.00 6CY7 2,95 | 7C6 2.50 | 355 4.50 | 6063 2.00
DLs3 1.10 EF22 2.50 HBCI0  0.75 42.50 $C1/1200 5.00 YL1020 29.00 | 5A170K  6.25 6D6 2.50 | 7E7 2.50 | 3518GT 2.00 | 6064 2,95
DLo4 2.50 EF37A  2.00 HBC91 0.80 | "PFL200 0.95 SC1/1300 8.00 YL1030 59.50 5A-206K 10,00 6DC6 2.95 | 77 5.50 35W4 0.70 | 6067 1.95
DLes  2.50 EFag 110 | HFe3 o075 | PL21 2.50 SC1/2000 9.00 | YL1060 95.00 | 5A-180M 9.00 | 6DJ8 0.5 | 7V7 415 | 3573 1.85 | 6072 4.20
DLS10 13.50 EF40 4.50 HF94 1.50 PL36 0.95 SD6000M Y1070 195.00 4AMB 3.15 6DK6 1.15 | 7Y4 2.50 38HE7  4.50 | 6080 7.95
DLS16  10.00 EF41 3.50 HK30 1.06 PL38 1.50 45.00 YL1071 195.00 | sAMS 2.15 60Q5 595 | 8810 2.80 | 4kDs 550 | 6132 10.00
DM70 1.95 EFa2 3.50 HL2K 4.95 PL81 0.72 SP4B 4.95 YL1290 59.50 5ANS 1.20 6DQ6B 250 | 88Q5 195 | 45 8.95 | 61468  9.50
DM160  2.78 EFs0 2.0 HL23DD  4.00 PLB1A  0.72 SP41 5.00 | z77 1.20 | 5AR4 2.00 | 6DW4 2.5 | 8D8 2.80 | 47 6.00 | 6688 6.50
DY51 1.50 EF55 4.95 90 0.70 PL82 0.60 SP42 3.00 Z303C  9.00 | S5AU4 1.50 6EA4 4.95 | 8EQ7 1.95 | 5045 1.50 | 6887 9.50
Dyss/g7  0.88 EF70 1.20 92 1.50 PL83 0.52 $S501  35.00 7359 9.00 5B.110M 10.00 6EA7 2.50 | 8298A 8.50 50C5 0.85 | 6080 7.95
DYs2  0.72 EF71 1.50 H133/DD 3.50 PL84 0.78 ST11 1.50 25058 15.00 5B-254M 14.50 6EAB 2.50 | 85A8 1.50 50CD6G  1.15 i 6080WA 9.50
EBOCF  11.00 EF72 1.20 HR2 4.00 PLgs 1.00 5TV280/40 Z520M  4.00 5B-255M 19.50 6EBB 1.75 | 10D2 1.25 50EH5  1.80 | 6096 5,50
E8OF  18.50 EF73 1.00 HY90 1.00 PLY5 1.75 11, Z521M  8.00 5B255M 19.50 6EMS5 2.80 | '0DE7  2.50 52KU 2.00 | 6132 10.00
EBICC  3.15 EF80 0.55 HVR2 3.00 PL302  1.00 STV280/80 Z700U  3.00 | 5B/256M  9.00 8EM7 2.50 [ 10F1 0.75 53CG  15.00 | 6136 2.50
E8IL  12.00 EF83 3.95 K3118  B86.00 PL345 1250 19.95 2749 0.80 | 58.257M 9.00 6EU7  £1.95 | 10GKE  1.95 | gops 1.00 | 61468  9.95
E82CC  3.50 EF85 0.50 KR6/3 45,00 PL500  0.95 Su42 4.95 | 7759  19.95 | s53.58M 14.850 |, 6EUS 1.75 | 10P14 2.50 | §o0vs  2.96| 6157 2.50
£83CC  3.50 EF86 2.25 T8C 7.00 PL500 1.10 TB2.5/300 ZaooU  3.00 5C22  125.00 6EV7 2,95 | 10P18 0.70 61SPT  4.50 | 6201 8.45
E83F 5.50 EFB6Muliar KT33C  3.50 PL504 1,15 85.00 | 7803U 18.95 | sRaGB  3.50 6EW7  4.50 [ 10LD12  0.65 | 7584 3.50 | 5211 2.50 -
E86C 9.50 4.50 KT36 2.00 PL508  1.75 TB2-300 45.00 29007 950 | 5R4GY 3.50 6EWE 1.50 [ '11E3  85.00 75C1 2.50 | 6267 2.25
EBSC 7.95 EF89 1.50 KTd4 4.00 PL509  4.85 TB3/2000 ZA1000 12.50 | 5Ty 5.98 6F1 2.00 | 12A6 3.95 | w3 8.50 | 6350 3.50
EB8CC  3.50 EFg1 1.95 KT45 4.00 PL519 .95 395.00 ZA1001  1.80 | susG 2.95 6F5 4.95 | 12AD6  1.50 83Al 9.00 | 6688 8.50
£88CC EF92 2.15 KT61 4.00 PLBO2T  3.50 TBL-2-300 ZA1002 1,50 5U4GB  3.50 6F7 550 | 12AG8  1.50 84 3.001 6870 11.50
EF93 0.95 KT63 2.00 PL820 2.05 275. ZC1040  8.00 SVAG 125 6F6G 2.00 | 12AL5  1.00 | gsaq 6.50 | 6887 9.50
Special  5.95 EFg4 0.95 KT66/CV1075 PL5557 29.50 TBL2-500 ZM1005  8.00 5Y3GT  1.95 6F12 1.50 | 12AT6  0.95 85A2 1.50 | 6873 4.50'
E9CC  7.85 EFos 1.50 special yellow PL5727  2.50 395.00 ZM1020  8.95 524GT  0.88 6F13 3.00 | 12AT7 -18 90AV  10.00 | 7189 3.50°
Eg0F 7.95 £F97 0.90 ssss pot19.50 PY32 0.60 TD03 10E 40.00 ZM1021  8.00 6/30L2  0.70 6F14 1.00 | 12AT7WA 2.50 92AG 1950 ! 7199 6.15'
E9H 4.50 EFag 0.90 KT66 USA 9.95 PY33 0.50 TD1-100A ZM1023  7.95 6A/203K  9.00 6F17 275 | 12AU6  1.95 RAV 1250 | 7239 17.50"
E92CC  3.95 EF183  0.85 KT77 Gold PY81 0.70 .00 ZM1041 14.00 | ga7 95 6F21 2.80 | 12AU7  0.85 95A1 8.50 | 7247 2,95'
E99F 8.99 EF184  0.85 Lion 10.95 PY82 0.70 TD3-12  4.00 ZM1082  9.00 6A8G 1.50 6F23 0.80 | 12AV6  1.95 108C1 1.50{ 7360 13.50'
E130L  25.00 EF730 1.80 KT81 7.00 PY83 0.70 TP25 1.50 ZM1084 10.00 6ACT 2.00 BF24 1.25 | 12AX4GT 1.00 15082 6.95! 7527 85.00'
E180CC 9.50 EF731 3.50 KT88 USA PY88 0.68 TSP4 7.00 ZM1177  9.00 | 6AF4A  2.80 6F25 1.25 | 12AX7 ~ 0.85 150C2  1.50 | 7586 15.00'
E182CC  9.00 EF732  3.50 10.95 PY500A 1.95 TTH 1.50 | Zm1202 55.00 | gaGs 1.850 | 6F28 1.25 ¢ |- 12AXTWA 2.50 150C4 215 ( 6591A  4.95°
E180F 6.50 EF800 1.00 KT88 Gold PY800 0.79 TT21 45.00 ZM1263  4.00 6AG7T 1.95 6F32 1.25 12AY7 3.95 185T 1.50 | 7868 3.95
E186F 8.50 EFg05S 13.50 | Lion 18.95 PY801 0.79 TT22 45.00 ZM1612 3.00.{ @GAH6 2.50 6F33 17.00 12AZ7A  1.95 274A 15.00
E188CC  7.50 EFE12  0.85 KTW61  2.50 QB3-300 54.95 TT100  57.00 1A3 4.50 6AJ4 2.00 ' 6FH8 1250 | 12B4A 450 | 307 5.00
E280F  19.50 EFL200  1.50 KTWe2  2.50 QBS-1750 TTR-31MR 1AC6 1.20 6AJ7 2,00 6G6G 5.50 | 128A6  1.50 ! 328A  1s3.00
E283CC 10.00 EH90 0.72 KTW63  2.00 139.50 1B3GT  1.95 4 gaks 1.50 - 6GHSA .80 | 12BEB 1.95 388A 17.50
E;BECC 1:3 EKS0 9.95 KTZ63  2.50 QBL5-3500 TY2-125A 1B22 1g.oo
. L32 X L102/2K  6.95 X X 1B27 58,00
EBI0F  25.00 Erar  aee | Uik 1508 | ceostd¥ase TY4-400 8500 | 1B35A 29.50 Open Mon-Thurs 9.00am-5.30pm
S;;g ;g EL34 2.25 LB7-20 95.00 QE08-200 TYB-GOOW“ 1C5GT 280 | . % Fri, 9.00am-5.00pm
3 EL34 Mul- LsgB 6.95 £145.00 3685.00 1FD1 2.50 7 * 24 HOUR ANSWERPHONE SERVICE
EAs0 1.00 d/Phills M502A  60.00 QF40  65.00 TYS2/250 1G3GT  2.50 ~ 2 .
EA7T6  1.95 ArAPIIRS g0 | MesoA eo00 | Ores  Caee 375.00 | 1K3GT  2.50 L . ACCESS & BARCLAYCARD PHONE
EAT9 1.98 EL36 1.95 M5143 155.00 QQEO2/5 Uis-20 2,78 N1 4.50 — ORDERS WELCOME
EAAST  0.80 EL37 9.00 | M8079  8.00 u19 11.95 N2 4.50 -
EABC80 0.70 EL38 4.75 M8082 7.50 QQEO3-12 U24 2.00 1P28 25.00 < Er s |
g:g«f; f:g EL41 3.50 MB083  3.25 325 0.90 INSGT ~ 2.50 BERES UK ORDERS P&P £1.00
. ELa2 2. M8091  7.50 QQEO03-20 26 0.90 | 1P28 25,00 9
EAF801 2.00 EL81 e_gg M8096 3.00 [Vk¥g 9.00 182 0.55 2 susvagy PLEASE ADD 15% \./AT
ERag. Elg2 0.58 M8098  5.50 QQEO6/40 ua1 6.95 185 0.70 LK Export order weicome carriage at cost
Eg;: g.g: EL83 595 mgsgg :_gg S0z i ?.;g e Please send your enquiries for specia’
EBC33  2.50 Stgg 2:;;',’ M8136  7.00 g 1X28 1.40 Ve quotations for large quantity
gg&ﬂ :.95 EL86 0.85 | M8137  7.95 | QQVO3-10Mul- ;}z\g R 0 A oo -
.50 EL90 2.15 M8161 850 ar 15.00 15, .50
EBCY  0.90 EL91 6.00 Mg162 5,50 QQV03-10 5.50 2822 89.50 CALLERS WELCOME
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SPECTRUM _

WATCH

NIGEL CAWTHORNE G3TXF

he new high-power broadcast

installation on the west coast of
Finland will greatly increase Radio
Finland’s voice around the world on the
short wave bands.

The FM102 million (£14M) project
involves the building of a complete
transmitter station and antenna installa-
tion on a new site near Pori to replace
Finland’s existing short wave transmit-
ting centre in the same town. Apart from
an old 250kW short wave transmitter and
a rotatable log-periodic antenna which
are being transferred from the existing
site, all the equipment will be new.

For their international short wave
services, the Finnish Broadcasting Com-
pany (Yleisradio) have purchased three
500kW self-tuning transmitters from the
Swiss company BBC (Brown Boveri). The
project also includes the purchase of a

single 600kW medium wave transmitter
from the same company for coverage of
Scandinavia and parts of Europe.

A fifth new transmitter is a single
100kW fixed-frequency short wave trans-
mitter which will operate on Finland’s
allocation at 6120kHz for services to
Europe.

When completed, the new transmitter
hall will house three 500kW SW, one
250kW SW, one 100kW SW and a 600kW
MW transmitter. The station has been
designed for unmanned operation. The
entire scheduling (times, frequencies,
powers and antennaselection)is compu-
ter controlled. The station control
system is being built by the Finnish
company Altim Control Oy.

JormaLaiho,who isresponsible forthe
masts and antennas on the project, told
Spectrum

Time GMT | Freq (kHz) Area Language Bearing
0430-2300 6120 Europe F+S+E 230° 1
0430-2030 11755 Europe F+S+E 205°
0345-0600 9605 Middle East F 160°
0600-0715 9560 Europe F+8 230°
0800-0930* 11935 Europe F+E 220°
15265 Far East/Australasia 234°
0930-1050 11935 Europe F+E 220°
15265 Far East/Australasia 234°
0800-0930* 11935 South America F+S+E 260°
0930-1100 11935 South America F+S+E 260°
1200-1630 11945 North America F+E+S 305°
15400 305°
1500-1530 17785 Africa/Middle East E 180°
1530-1700 11850 Africa/Middle East F+8 170°
1700-2300 6120 Europe F+S+E . 230°
9530 ’ 220°
Notes: * = Sat/Sun only
Languages: F=Finnish S=Swedish E=English
Lahti 254kHz and Turku 963kHz carry the external service daily between
2230-0030 local Finnish time with programmes in Finnish, Swedish and
English. g

Watch that Yleisradio had

decided, in order to keep costs down, to
do much of the work themselves rather
thangoing foraturn-key projectwithone
supplier. For example, Yleisradio are
building their own antenna feeder sys-
tems and are doing all the installation
and rigging work themselves.

Curtain antennas

The ability to operate on two SW
frequencies simultaneously was an
important consideration in the design of
the new Pori transmitter installation.
Apart from the LPA that is being
transplanted from the old site, there will
be ten new SW curtain antennas and a
new MW mast radiator.

The US antenna manufacturer TCl is
supplying the antennas. The towers at
Pori are being built by the national
Finnish power company. The ten curtain
antennas are in the form of a horseshoe,
with the open end of the horseshoe
towards the north. Short wave propaga-
tion through the polar region is notor-
iously difficult. In order to reach their
main target audience areas, Radio
Finland are installing their antennas with
bearings ranging from 75° to the east
round through south and on to north-
west at 310°,

For the North American service there
are two slewable curtains firing at 310°.
Slewing allows the direction of the main
lobe of a fixed curtain array to be altered
to increase the potential coverage area
of the antenna. For South America, the
southern Pacific and parts of Europe and
Africa, there are two more slewable
curtains at 240°. Further European cover-
age is provided by two pairs of arrays at
220°/240° and 160°. For the Australian and
Far East services (via the short-path)
there are two curtains at 75°. For long-
pathto Australia the 240° curtains will be
used. !

Where there are two curtains for the
same direction there is a deliberate
overlap inthefrequency rarnges covered.
The ranges of the two curtains are
9-17MHz (31m, 25m, 19m and 16m) and
11-21MHz (25m, 19m, 16m and 13m). This
will allow a greater degree of flexibility
than exists at the old transmitter site in
Poriwhich has been operational for forty
years.

The table shows Radio Finland's cur-
rent operating schedule, which is pro-
vided by three ageing transmitters at the
original Pori site. The old site houses a
250kW transmitter which is being relo-
cated to the new station, and an old
Marconi 100kW SW transmitter, which
will be scrapped. There is also an antique
‘home-made’ pair of 15kW transmitters
which date back to World War Il.

Planned on-air date

Instaliation and commissioning work
for both the transmitters and antennas at
the new Pori site is continuing during
1986, with the planned on-air date forthe
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new station being 1 January 1987. Once
the new site is operational, Radio
Finland’s world-wide broadcasting sche-
dule will be expanded.

A 0.6h mast radiator is being built 700m
from the new Pori transmitter building
for the 600kW medium wave transmitter,
which is expected to be audible across
much of Europe in the evenings. The new
MW transmitter will operate on 963kHz,
which is currently used by a 100kW
transmitter at Turku. During the late
evening both 963kHz and Radio Finland’s
long wave allocation at 254kHz carry the
international service with programmes
in English, Finnish and Swedish. Once
the new 600kW MW transmitter at Pori
takes over the 963kHz allocation, the
original 963kHz transmitter at Turku wili
be transferred to 1278kHz for Radio
Finland’s domestic Swedish service.
Finland has two official languages:
Finnish and Swedish. Ali street signs and
most official documents are in both
languages.

Because the new transmitter station at
Pori is an international broadcast ser-
vice, two-thirds of the finance for the
project will come from central Finnish
government funds and one-third from
Yleisradio. This is similar to the situation
in the UK, where funding for the BBC'’s
External Services comes from the Fore-
ign and Commonwealth Office.

Yleisradio already have two other
major expansion projects on the draw-
ing-board. These are, firstly the installa-
tion of a third national TV network, which
will be on UHF, and secondly, increasing
the power of their existing long wave
broadcasting service.

Third TV network

The two existing national TV services
are on VHF and UHF. Yieisradio is
currently studying the possibility of
using an over-the-air pay TV system for at
least part of the time on the third
network. The only other European sta-
tion using over-the-air pay TV is the
French Canal Plus. Decisions on Fin-
land’s third TV network are expected
within a few weeks.

Yleisradio have already drawn up
engineering plans of how they would
provide the UHF transmitter network.
The initial requirement would be for four
40KW UHF klystron transmitters and a
25kW transmitter. The ERPs at the five
main stations would be between 600kW
and 1,000kW. Finland’s relatively fiat
terrain allows the use of high-power UHF
installations to obtain good coverage.

Long wave expansion

A much longer term project for
Yleisradio is the installation of a high-
powered long wave transmitter. Finland
currently operates a long wave service
from Lahti on 254kHz with a 200kW
transmitter. However, Finland does have
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Installing curtain antennas at Radio Finland’s new Pori short wave transmitter station

Plan which permits the use of 1,500kW.
Listeners to 254kHz in the UK have to try
to ‘null-out’ Algiers, which is on the same
frequency, in order to hear the Lahti
transmitter.

Yleisradio have already purchased a
seaside site near Turku in western
Finland for their new long wave installa-
tion, but funding for this project is
unlikely to be available until the new
short wave centre at Pori is completed.

BBC introduce RDS on FM

The BBC have announced that they
intend to introduce the EBU agreed
Radio Data System (RDS) on the English
FM transmitter network from September
1987. Later itwill be extended in stages to
the entire UK FM transmitter network.

RDS is a new system that will make it
easier for listeners to find their favourite
FM radio programmes. A subcarrier at
57kHz (3 x the 19kHz pilot-tone subcar-
rierfrequency) is used totransmitdata at
a rate of 1187.5bps. This bit rate is
determined by dividing the 57kHz sub-
carrier frequency by 48. RDS is thus
‘locked’ to the pilot-tone.

RDS, when added to VHF-FM transmit-
ter networks, will enable a new genera-
tion FM receiver to provide a number of
‘user-friendly’ functions for the listener.
These will include advanced automatic
tuning with read-out of the station name,
an accurate clock, automatic switching
to pick up traffic messages on other
channels, as well as a read-out of, say,
the name of the record you are listening
to!

The EBU have drawn up a technical
specification for RDS which includes
some fourteen possible functions. From
September '87 the BBC will be providing
five of these. )

Programme Identification (Pl) enables
the receiver to automatically find a
chosen service and always selects the
strongest signal available with that
service. Programme Service (PS) uses a
longer code of up to eight characters
which may be displayed on the receiver
to indicate the name/callsign of the
station being received.

An Alternative Frequencies (AF) facil-
ity informs the receiver of the other

finds a stronger signal. Using the Other
Network (ON) information, a receiver
tuned to one station can monitor
information about broadcasts on other
stations, allowing, for example, instant
retuning to a different station on which a
traffic announcement is due.

The fifth facility being provided by the
BBC on their FM network is Clock Time
and Date (CT), giving accurate date/time
information which automatically takes
care of local time variations (eg daylight
saving time).

When launching the new service,
Richard Francis, Managing Director of.
BBC Radio, said that the take-up of FM
services in the UK had always been
disappointing. The fully automatic tun-
ing facilities available through RDS
would, Francis hoped, make it much
easier for the FM listener. Ease of tuning
is the first priority, he emphasised. ,

He explained that implementation of
RDS would represent only about 1% of
BBC Radio’s total annual capital budget,
or equivalent to 3p of the UK viewer's
annual combined radio and TV licence
fee of £58.

Automatic scanning feature

Dr Bob Ely, of BBC Engineering
Research at Kingswood Warren, who is
chairman of the EBU Specialist Group on
RDS, explained to R&EW that the
scanning feature within RDS works
automatically without the listener being
aware that anything is happening. The
RDS receiver is switched to other
possible frequencies for just 10ms,
during which time a comparison
between the signal level of the station
being listened to and alternative stations
is made. This allows the RDS receiver to
select the optimum programme fre-
quency for any given location.

Francis said that he did not expect an

- RDS-FM receiver to be much more

expensive than a normal FM receiver,
but that the popularisation of RDS would
depend on the development of suitable
LS| chips for use in the receivers. The
BBC said they are in contact with a
number of receiver manufacturers and
thatthey expectreceiversto be available
on the market when RDS-FM starts in

an allocation within the 1975 Geneva frequencies to which it can switch if it September 1987. ,
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SUPER HY-LIGHT STROBE KIT

Designed for Disco, theatrical uses, etc

Precision Made |

| Approx 16 joules Adjustable speed. Price £45 « £2 p&p (Total inc INPUT 230, 240Va c SO/WOUTPUT“g;'-gVSO

VAT €54 05; Case and refiector price £17 + £2 p&p {total inc VAT 200W, 1A Max £22.00 P St .

£21.95).Foolscap SAE for further detarls including Hy-Light and O-SKVAZWA Max £ e New ceramic construction. heavy duty brush
IngistialShofeiis VA 158 Mo £45.00 T SR STt B ds0s0msonnic

2KVA 10A Max - /

ULTRA VIOLET BLACK LIGHT 3KVA 15A Max ifgg-gg 1.5kQ£4.25 +23§p P&p (£5.23 incl. VAT) A
FLUORESCENT TUBES — SKVA 25A Max - = 50 WATT 2500 £6.50 + 50p p&p (£8.05 inc! VAT).

4h 40 watt mﬁ (€£1200 nc VAT 10KVA 50A Max £1s0.00 100 WATT 1/5/10/25/50/100/250/500/1k8)/1 5k(/2,5k0/3 5k8
20 watt £784 - £125 pp (6998 inc VAT) 15KVA 754 Max £285.00 £10.25 + 75p p&p (12,65 incl VAT)

18 15 watt £5.00 + 75p p&p 661 nc VAT} All V.V Ts plus carriage and VAT Black Silver Skirted Knob calibratedin Nos 1.9, 112in. dia brass bush
13 10 watt £400 «+ 75p p&p (£5.46 nc VAT} 3-PHASE VARIABLE VOLTAGE TRANSFORMERS  Ideal for 'above Rheostas 30p ea

12in 8 watt 360 + 50p p&p IE471 inc VAT) Dual input 200-240V or 380-415V Star connected 0= INSULATED TESTERS NEW!
9in - 6 watt £300 + 50p p&p i£402 inc VAT) 3KVA BKVA. 10KVA. available. Phone for details. Test to | EE. Spec Rugged metal construction

<
=

Gin 4 watt £380 + 50p p&p (£4.02 Inc VAT)
230V AC Ballast Kit for erther 6in, Qin or 12in tubes €550 p&p 55p
{£6 96 iInc VAT}

suitable for bench or field work onstan! speed
clutch. Size L 8in, W 4in, H 6in. weight 61b
500V. 300 megohms £49 o&n £2 (£58 65 Inct

Comprehensive range of TRANSFORMERS L.T ISOLATION & AUTO
{110-240V}) Either cased with American socket and mains lead oropen

For 13in & 18in. Tubes £6 p&p 75p (£7.76 inc VAT) frame (ype avanable for immediate delivery. Leaflet on request T
For 12V DC op 12in & 13in. iubes only £5.50 p&p 75p (€718 nc  TSPECIAL OFFER: Brand new Safety lIsolanon VAT ILRoAOMONESs W pEEle2lERslgaie]
YA Transformers. Primary 0-104-11-129-V.| E r g

A
175 WATT SELF-BALLASTED BLACK LIGHT MERCURY BULBS. H‘MO‘H 10-120V. Secondary 0-104-110-120V.

~
L.T TRANSFORMERS
I/:\::a{llil%_lecf'o’r-es\‘t‘her BC or EF fitting, price £44.00 p&p £1.35 (total s 0-104-110-120V. 2KVA @ £40.00. 3KVA @ £60.00./  “Special Offer” 0.6.3V-0-6.3V at 10 Amp {12V 0 10 Amp or 6V at 20

400W UV LAMP & BALLAST complete - £56.80 + £3.50 (£69.35 4KVA with 0-110V, Secondary only @ £80.00 + Car- Amp) Price £9.00 p&p £2.00 - inciusive of VAT £12.65 NM S

incl VAT) riage and VAT, 'Phone for further details. GEARED MOTORS
400W UV LAMP only £28 + p&p £2.50 (£35.08} .nc| VAT) S " 5 pm 240v AC Mf by Carter, £6.05 £1 p&p (£8.11 inc VAT) NM
g‘gg%%s?‘éﬂ'é%‘fg"roc?xmﬁfﬁgr“cmm% ol (€23 1me, VAT) 21 115V AC Synchionous, 10rque approx 80 in £2000 + £4 p&p (Toral nc
[ROBOT ENTHUSIASTS - 220 | yATEa NS Bl o
I . d Mot 40V operation, £915 « £200 p&p {Total inc VAT £1282)
e e EPROM ERASURE KIT 28 pm Torgque 201b n reversible 18t hp 110V AC Price £950 - p&p £150
power, no load current; only 10 ma. approx. Size: 4 x 2jcm. Ex- }""Y was:ehmoney?'Buﬂd gou' own EPRO!IM EcAs’unE f?r a {Total nc VAT £12.99)
v ’ z . & 1 raction of the price of a made-up unit Compiete kit of parts less Suntable TRANSFORMER lor 230-230V AC operation Prce £5.20 - p&p £140
I‘;“C“'F\‘/"‘A‘?T"‘és‘e;‘é?d andiguarggteed-QNIY 4-50 @S Quipapiotal case 10 mclude 12, 8 watt 2537 Angst Tube Ballast unit, par of {Total mc VAT £759) N £ =P
e bi-pin leads, Neon indicator, safety microswitch, on/off switch 38.8 rpm GEARED Mmons Torque 351b.1n reversible 115V Ac mc start
SOLID STATE RELAY and circuit capacity Price: E11.55 « p&p £2.00 (Total inc VAT £15.58). N M §
Single make will switch up to 250V. A.C. 10 amps. Recommended LESS CASE Price £13.60 + 75p p&p thToLa! inc VAT 216-50:; s«mame TRANSFORMER 230V AC operation Price £5.20 + 50p p&p (£6.56 incl
operating voltage 8-28Y D.C. but will work at less than 5V D.C_ silent, con- Warning: Tube used in this circuit is highly dangerous to the
tactless. opto isolated. Suitable for use with T.T.L. Logic for switching mains eves. Unit must be fitted in svitable case. 100 7 pM-65ib in reversible 115 voit AC price £30.00 p&p £4.50
voitage Mir. by Te!edyne Offered at fraction of mirs. pnca £3.00 + 45p - {Totat inc. VAT £39.6B)
;:.‘;8;3 Ewlf;éﬁ N.MS 12\(3 D_C_‘gtll.hGE F;aUMPssoo B ( B Sutable TRANSFORMER for above £10 p&p £150 (1322 inc VAT
400 GPH . head, 3amp, £ + £1.00 p&p 57 40V 1722 h
Button type 10amp /o contacts. £6.90 for 10 post paid. inc. VAT, " 1£10.35 inc VAT) Seas Wy:\g’('v'urzngms f\gw lpdegbolnoxvmguaorgs‘gd?«;?: cTEn\;EmnsSIe?cL[OV?IDI.Iggz ganuézgg
700 G.P.H. 10ft. head, 3.5amp, £11.50 + £1 50 p&p g
VORTEX BLOWER & SUCTION UNIT osed (€14.85 e VAT) i p&p {int VAT £16.10), inciusive capacitor
Powerful multi-stage dvnamical)y balanced totally enclosed rotors, >
12in. intet and ou?let 110V AC. £22.00. Switchable transformer for (‘ZS:?S Fl’nl: ;I/SAftT)head, 9amp, £15.00 + £175p&p B - ;L;P:'Y'()T‘gﬁxg 1\9!:71!7 vevevsnble 1/70th hp 110V AC motor Price £350 - £180
240V AC £8.00 p&p £3.00 - lolal £34.50 inc. VAT. ) ou Suttable mAnsronmm om 230-240V AC operation Price £5.20 - p&p £140
VBL4 CENTRIFUGAL BLOWER FROM STOCK AT PRICES {Total inc VAT £7.59) NM§
240V AC powerful 1/50 h.p. 0.23A rnotor. £18.00 + £2.00 p&p — total 24V DC 200 rpm1010/1n M1, by Carter. Ex-equip. tested. 8.0+ £1 50 p&p (Total
inc. VAT £23.00 N.M.S ac GEH!Q;QI?OE&Y COMPET!}'[(!)?VIE\LS inc. VAT £10.83).
42/24V DC CENTRIFUGAL BLOWER o DE MOTORS SMALL AC CAPACITORS ZI&VZMW AC SYNCHRONOUS, 2 rpm, 6 rpm_ 6 rev per day Any type £4.89 -
0.4A producing 30 cu.ft. £2.50 + £1.00 p&p ~ MICROSWITCHES STROSBE KITS p&p {Total inc VAT £6.10)
total inc. VAT £9.78. N.M.S. RELAYS FLASHTUBES. ggizEﬂ(E 'Y,' TER
| REED SWITCHES /24 40 amp. fully reconditioned £7.50 + £1 75 p&p (Total VAT
COOLING or EXTRACTOR FAN SOLENOIDS A C or D.C. SYNCHRONOUS £10.64) Pl ’ PERITotaifing
Quiet smooth running. Size 4%4x4%ax1Y2 PROGRAMME TIMERS MOTORS
Supplied for 240V AC operation. Price £5.75 0 L IRANGEIOFIXENONTIUBES ?Af;lgl;mgu\;(\lcEZSTgl'\'l TlNgAEhSWIZECH it
+ £1 p&p — totalinc. VAT £7.75 N.M.S. NE-IN YOUR ENQUIRIES ype on/2off every 0urs. 3mps contacts wi
WRITE/PHO overnde switch Diameter 4°x3". Price £9.50 + £1.50 p&p (12.85 inc VAT &

for Air/Gas at
3470\/W2t‘e;r goégNﬂgt\gﬁ‘;l\e/(E ggeS(Fgar:ggdct:ra;Z baody A C. CAPACITOR. 16UF 900V. A.C. 50/60Hz. Ideal p&p) Alsc available with solar dia R&T Other types availabie from stock
Manuf. Dewraswitch Asco. Price: £6.50 + £1. 00 p&p 'power factor correction, etc. 93 X 6x 4% ins. Wt. 7Kg Nhgfr 'Ai&.ﬁﬁ?{i.“,ﬂlcé“;:é‘tiﬂﬂ'“s
(£8.63 incl. VAT) Price: £12.00 + £3.00 p&p. (€17.25 incl. VAT) N.M. S Goods normally despatched within 7 days

e 2 SERVICE TRADING C

Showroom open
Monday-Friday

Personal callers only. Open Saturdays

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB. Tel: 01-995 1560 P N

ACCOUNT CUSTOMERS MIN. ORDER £10 Tel: 01-437 0576

entertainment

Reliable, simple satellite
systems from Connexions.

With a Connexions satellite system, up to
fourteen channels of entertainment and
information are available to you —~ whether
private home, pub, club, disco, hotel,
restaurant or educational establishment.

The channels currently available are
broadcasting a wide range of top quality
material including current cinema films,
national/international and minority sports, pop
videos, childrens programmes, news channels
and general entertainment. ’

Trade and dealership enéuiries welcome.

\\__/"'

é’ommmu. SATELLITE RECEIVER

Full band systems from

£995* inc. vat. ' ; -
* Plus delivery and installation. Sy SATELLITE SYSTEMS\ i

Connexions Satellite Systems Ltd !
125 East Barnet Road, New Barnet, Herts. EN4 8RF Telephone 01—441 1282 (5 lines) Telex. 295181 SMC G
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AMATEUR RADIO

Mildenhall magistrates recently fined
a self-employed taxi proprietor for
using a citizen’s band radio on the wrong
frequency and for installing a linear
amplifier which had been illegally mod-
ified.

The DTI, who brought the case, said
that CB users could only transmit
between 27.601 and 27.991MHz, whereas
on 15 July of last year the defendant had
usedtheradio equipmenton 28.340MHz -
a frequency ‘allocated for other ser-
vices’. These services, as readers will
know, are those for amateur radio.

The defendant pleaded ignorance and
said that he did not know which
frequency he had been on. However, he
admitted that he had installed the
equipment, including the illegally mod-
ified linear amplifier, and operated it.

It is not unusual to find CB users
operating in the bottom end of the 28 to
30MHz amateur radio band, either know-
ingly or by mistake. The defendant in this
case was heavily fined and the gear
confiscated. So CBers take heed and
make sure you do not transmit outside
your own frequency.

The defendant’s wife was also fined for
refusing to let the DTI inspector into
their house to check for equipment. She
would not tell him if there was another
transmitter in the house, nor would she
let him seize the equipment in the car.

Donation io the Wireless Museum

Those who read the interesting article
entitied ‘Looking Back - through the
eyes of Sir Douglas Hall’ in the Decem-
ber 1985 edition of R&EW, will be
interested to hear that Sir Douglas has
agreed to bequeath all the items men-
tioned in that article to the Communica-
tions and Electronics Museum, which
now incorporates the National Wireless
Museum. This follows discussions with
Douglas Byrne G3KPO, who is now the
museum’s curator. This will, Sir Douglas
says, “in a small way perpetuate the
‘Radio Constructor’.” Thank you, Sir
Douglas!

The space scene

Activities in the space scene continue
to have implications for amateur radio
activity. The Giotto/Halley's Comet TV
coverage certainly increased popular
interest in space activities, as did the
subsequent publicity given in the media
to the USSR’s MIR space station.

_Comp

—WORLD

led by Arthur C Gee G2UK =

Radio transmissions from MIR have
been heard by many radio amateurs on
narrowband FM VHF channels between
142 and 144MHz, as well as transmissions
from it on 19.955MHz. As MIR is such a
bright object in the sky, it is most
interesting to correlate visual sightings
with the reception of its radio transmis-
sions. Ithas beendescribed asbeing ‘the
brightest object apart from the moon to
be seen in the sky.’ Best viewing times
are orbits about an hour before sunrise
or after sunset. If you care to listen to the
AMSAT-UK net on 3780kHz at 10.15 local
time on Sunday mornings, you may hear
from the conversations which take place
on that net the best time to look or listen
for it.

Competition

Just how popular space activities are
with the younger generation is well
illustrated by the response to a recent
competition sponsored by the European
Space Agency for children in Europe
under the age of ten, who were asked to
send in a drawing or painting illustrating
what they thought the encounter
between Giotto and Haliey’'s Comet
would look like. Over 20,000 illustrations
were received! These are now being
sorted out, but the process will take
much longer than expected.

Every child who sent in an entry should
receive a picture of the Comet taken by
Giotto’'s on-board camera, a diploma
stating that he or she participated in the
competition and confirmation that his or
her drawing will indeed be archived as
previously announced inthe terms of the
competion.

The Giotto space probe performed so
magnificently that it has now been
directed back towards the Earth. This
manoeuvre was carried out from the
ESA’s ground station at Carnarvon,
Australia, which ‘'sees’ the spacecraft for
a twelve hour period every twenty-four
hours. They commanded the firing of the
on-board thrusters to put it into a new
trajectory to bring it back to within
20,000km of the Earth in 1990. During its
voyage home, it will be put into a ‘long-
duration hibernation’!

It is possible that another small
Russian amateur radio Iskra-type satel-
lite may be launched from MIR. This wili
be Iskra-4 and it may have an amateur
band transponder aboard. Listen to the
AMSAT-UK net for the latest news and

details, which have not yet been
announced.
JAS-1

The Japanese amateur radio satellite
JAS-1 has been completed and is
awaiting an opportunity for launching,
which is currently scheduled for August.
It is a 26 facet polyhedron, measuring
40 x 40 x 47cm and weighing 50kg. Itis to
be launched into a circular low-Earth
orbit, non-sun synchronous and non-
polar.

It carries two separate mode J trans-
ponders. One is a linear transponder,
designated JA as it is an analogue
transponder. This will have an output of
1 watt PEP, with a passband 100kHz wide.
Ground stations will need an uplink
power of 100 watts EIRP. The other
transponder is a digital unit, designated
JD. It has four 145MHz input channels
using Manchester Code FM for its uplink.
Again 100 watts EIRP will be required by
ground stations for input.

One downlink channel in the 435MHz
band will be provided, using PSK with
1 watt rms. This transponder will be 1200
bits/sec. Modem designs and perhaps
kits should be available soon after a
successful launch.

The reason for using J mode transpon-
dersforthis first Japanese amateur radio
communications satellite is that it is
becoming increasingly difficult to use
145MHz for a satellite downlink because
of various 145MHz sources of interfer-
ence. In addition, its planners wanted to
provide a successor to AMSAT Oscar 8’s
mode J, which was originally devejoped
by the JAMSAT engineering team in
1976. Again, 435MHz is much quieter than
145MHz as a downlink, as it is compara-
tively free from man-made electrical
noise and sky temperature effects.

Satisfactory progress

The AMSAT Oscar Phase 3-C satellite
continues to progress satisfactorily. Itis
reported that whilst vacuum testing was
being carried out at the Martin Mariette
Corporation’s vacuum testing site in
Colorado, clearance was given for tes-
ting the satellite’s radiation potential. it
is not known at the time of writing
whether the transponders were
switched on during the tests, but if they
were it is possible that some radio
amateurs in the area got the chance to
work the satellite during that time!
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The tests lasted two weeks and were
carried out with all the components
installed with the exception of the kick
motor. After these tests the satellite was
due to be ‘potted up’, that is, everything
will be cemented up solid. It then goes
back to Germany for final checkout and
then out to the Korou launch site for
integration and launch, which is now
expected to be sometime in October.

The Russian satellites RS5 and RS7
have been on very variable schedules
due to sunlight eclipsing and conse-
quent low battery charge rates. When in
a ‘heavy use’ situation, these satellites
command themselves off if their power
voltage drops to a certain low level. They
will not come on again until they are
commanded to do so by one of the
control ground stations. This accounts
for what often appears to be erratic

performance. The satellites will be in
eclipse again from the first week in June
to the end of August but will then be in
full sunlight until the third week in
September.

The solar cycle

One of the indications of the state of
the solar cycle is an index called the
Night Sky Brightness, its name indicat-
ing its characteristics. It is being said
that the present solar cycle minimum is
the second most active one ever seen.

Visualastronomers have indicated that
there has been little evidence that the
average intensity of the airglow emission
has fallen much since that at solar
maximum. However, last year measure-
ment of the night sky brightness had at
last begun to show a fall. At the Siding
Spring observatory in Australia, which is
a good dark site, such an unusual
phenomenon as the Zodiacal band was
observedforthe firsttimeintenyears, an
indication of a really dark sky.

The lowest night sky brightness occur-
red atthe last solarminimumin mid-1975.
Thereafter it increased steadily to a
maximum in 1983 and has since been
falling, particularly over the past year.

Sunspots have begun to be visible on
the sun’s face quite regularly again. The

recent auroral activity also indicates that
the minimum sunspot period of this cycle
has been passed.

RSGB VHF Commiitee vacancies

The RSGB Council is seeking mem-
bers to fill vacancies on their VHF
Committee, one of which is for someone
to investigate the possibilities of a move
from 25kHz to 12.5kHz channel spacing
for FM and repeaters in the 2 metre band.
Another is for someone with knowledge
of the Syledis radio Idcation system
which operates in the 430MHz region,
primarily for oil exploration purposes, to
investigate the technical parameters of
the interference both to and from the
system.

HF QRP Day

At the Region 1 IARU Conference in
Cefalu a resolution was agreed that
17 June each year should be designated
‘HF QRP Day’, and member societies of
Region 1 are being encouraged to
organise QRP activities on this day. In
this country the G-QRP Club has orga-
nised a special contest for its members,
who must undertake to restrict their
transmitters to three watts or less output.
They will try to work one station in each
Region 1 country on each HF band.

users.

* Bus expansion connector
* CMOS battery back-up

* Counter-timer chip

* 4 MHz. Z80A

OPTIONS:

* DISC INTERFACE card

The Archer 780 SBC

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

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

* Power-fail and watchdog timer circuits

* 2 Serial ports with full flow control

* 4 Parallel ports with handshaking

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

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

* 64k / 128k byte DYNAMIC RAM card

* 4 socket RAM — ROM EXPANSION card

Sherwood Datadystems L

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

n May’s Spectrum Watch, Nigel Caw-

thorne reported that the DTI is con-
sidering a Personal Radio Service (PRS)
at 900MHz (next to cellular radio and the
UHF CB service). Nigel mentioned its
considerable potential as a low-cost
business radio service, and PRS has also
been welcomed by Selectronic, one of
Britain’s largest dealers in 900MHz
equipment. However, Band lil private
mobile radio (PMR) equipment suppliers
- notably Storno and Motorola - are not
so pleased.

“PRS has to be good news for small
businesses”, says Mike Machin, boss of
the Essex-based importers Seilectronic.
“There are many firms which need low-
cost short range communication, some-
thing better than CB but cheaper than
cellular or PMR, and PRS fits the bill
exactly. ! suppose PRS could take a few
customers who might have signed up for
Band I1i, but mainly we’re talking about a
whole new market of people who could
not afford conventionai business radio.”

Asked if the timing of the DTl's
decision on PRS could detract from Band
Il business and harm UK manufacturing
prospects, Machin answered that he
thinks-these are misconceptions: “PRS
is a pan-European initiative and the
CEPT is setting the pace on this. PRS has
already taken off in Switzerland and yes,
all the sets are Japanese. There’s no way
UK firms could match the price and
quality — we’re bringing in a beautiful 5
watt hand-held setwhichis pre-program-
med for four European standards. You
can use it for PRS or, as we do, as a
20-channel simplex set for 934MHz. The
range of these sets is between 5 and
8 miles on average — just right for a TV
aerial installer, a taxi firm or a vet. It's no
challenge to Band Il though, nor is it
meant to be”.

In the light of this, it may be useful to
take a closer look at PRS and why it is
such good news for radio users.

Oriental origins

PRS started off in 1983 when Japan
replaced its chaotic 27MHz citizen’s
band radio service with a high-tech
substitute called PRS. Operating in the
900MHz UHF band the system offered
80-channels of interference-free short
range communication. The user allo-
cates himself a number (rather like a
telephone number) which can apply
either to him alone or, more often, to a
group, for instance the cars of a small
taxi firm or members of a club. Both
business and private use is permitted.

To use the (microprocessor control-
led) set users merely dial in the desired
number and press the transmit switch. In
an instant the set sends the digital code
of the required set, which in turn
responds automatically if it is switched
on and in range (typically up to 15km).

Entirely automatically the two sets
search for a clear channel and a

Andy Emmerson
G9BUP sheds
some lighton

what couid
becomethe
poor man’s PMR

conversation is established. The set-up
process takes about one second and
conversations are cut off after 5 minutes,
though they can be re-established with a
recall button. There are special numbers
for emergency use and ‘CQ’ calls.

The system is superficially similar to
cellular radio, but there is no repeater
station involved, neither is connection to
the telephone system possible. [t is
entirely foolproof in operation, and has
proved popular with ‘normal’ users as
well as most of the CB fraternity.

So far around 450,000 sets have been
sold, and whilst market saturation has
now been reached, the system is con-
sidered extremely successful. It is
particularly useful to small businesses,
since the sets cost around £400 and no
special radio technique is necessary.
The system works like a telephone, with
no interference, and is limited only by
the range of the 5 watt sets.

European activity

Since September 1984 Switzerland has
had a pilot PRS system modelied on
Japanese lines: more than 2000 sets are
in operation. It uses a two megahertz
band of frequencies (933-935MHz) which
has been set aside for personal radio
services across Europe. Under the CEPT
aegis, other European countries are
examining PRS, notably Austria, the
Netheriands and Britain, and it is this
initiative which inspired the DTI’s con-
siderations.

The DTl is known to be sympathetic to
PRS if there is a demand from users, and
at around half the price of PMR a
personal radio service should find take-
up amongst many British users, part-
icularly small businesses who do not
need the sophistication of cellular radio
nor the wide coverage of Band 1il PMR.
The 934MHz open channel has proved to
be no real substitute for PRS because of
the interference of the manual system.

People’s radio

PRS is essentially a low cost ‘people’s
radio’ service and should be seen as
such, not as an aiternative or threat to
PMR. The intention of the CEPT initiative
is that there should be a common
standard for the sets across Europe. A
start has been made by reserving the
frequencies in most countries.

If a British PRS is permitted it is
inevitable that Japanese sets will be
used because of the established manu-
facturing base. All the sets used in
Switzerland are Japanese - made by
Uniden, Clarion and Mitsubishi-and itis
unrealistic to imagine that a UK manu-
facturer could produce radios of similar
sophistication at a lower cost.

Atrue people’sradio service should be
in line with the government’s policy of
fostering small business, so it will now be
interesting to see if it is to become a

reality.
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DEC LA34. Uncoded keyboard with 67

HOT LINE DATA BASE :
«The ORIGINAL FREE OF CHARGE dial up data?
°base Buy, browse or place YOUR OWN AD fore
s goods or services to sell. 1000's of stock items,» | .
spares and.one off bargains. Updated daily.
ON LINE NOW. CCITT, 8 bit word, no parity.
For 300 baud modems call 01-679 1888
For 1200-75 baud modems call 01-679 6183
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E Your monitor from its computer!! For

FR _ only £24.95 it becomes a SUPERB
HIGH QUALITY * COLOUR* TV SET
The fabulous TELEBOX, an INVALUABLE MUST for the owner of
ANY video monitorwith a composne input, colour ormonochrome.
Made by a major UK Ca as a T % ALITY, stand alone UHF
tuner and costing OVER £75 to manufacture, this opportunity to
grve your monitor a DUAL FUNCTION must not be missed!! The
ELEBOX consists of a compacv, stylish two tone charcoal,
moulded case, containing ALL electronlcs tuner power supply etc
to simply plug in and convert_‘)_/ourgewousl e ated computer
monitor into a HIGH QUALI iving a real

s 00000
eseesee

benefit to ALL the familyll Don't worry if your monltor oesn't have PC2000 System PC2000 Business System with CPM
sound- THE TELEBOX even has an integral4 watt audio amplifier with CPM E and ‘Ready to Run’ FAST Sales and
COST OVER ‘:1 400 Purchase ledger, supports up to

fordnvm%anexternal speaker, PLUS anauxiliary outputforsuperb
uality television sound via your headphones or Hl Fi systemetc. |
ther features include: Compact dimensions of only 15.75" w x
7.5” d x 3.5” h latest technology, BRITISH manutacture, fuily
tuneable 7 channel push button tuner, Auto AGC circuit, SAW filter,
LED status indicator, fully isolated 240v AC power supply for total
safety, Mains ON-OFF switch etc. Many other uses.
LIMITED QUANTITY - DON'T MISS THIS OFFER!!!

ONLY £24.95 OR £19.95 if purchased with ANY of our |

video monitors. supplied BRAND NEW with full instructions and 2 YEAR
warranty. Post and packing £3.50 *When used with colour crt

COLOUR & MONOCHROME
MONITOR SPECIALS

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

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

5 Day'D skt £1.00, BNC skt 75p BBC interface cable £5.50
DECCA 80 16” COLOUR monitor. RGB input.
Little or hard|é used manufacturer's surplus enables us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.00, a price for a colour monitor as yet unheard of! Our own interface
safeté modification_and special 16" high definition PIL tube, coupled with the

80 series TV chassis give 80 column definition and quality found only

on monitors costing 3 TIMES OUR PRICE. The quality for the price has to be
seen to be believed! Supplied complete and ready fo plug direct to a BBC
MICRO computer or any other system with a TTL RGB output Other features
are: internal speaker, modular construction, auto degauss:ng circuit, attractive
TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day

varantee. Although used, units are supplied sn EXCELLENT condition.

NLY £99.00 + Carriage.

DECCA 80, 16" COLOUR monitor. Composite video input. Same as above
model but fitted with Composite Video in gut and audio amp for COMPUTER,
VCR or AUDIO VISUAL use. ONLY £99.00 + Carr.

REDIFFUSION MARK 3, 20" COLOUR monitor. Fitted with standard 75 ohm
comgosne video input and sound amp. This large screen colour d\sglay -is ideal
for SCHOOLS, SHOPDS, DISCOS, CLUBS and other AUDIO VISUAL appli
cations. Supplied in AS NEW or little used condition ONLY £145.00 + Carr.
BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors.
All units are fully cased and set for 240v standard working with composite video
mputs Units are pre tested and set up for up {0 80 column use. Even when
WORt screen burns exist - normal data displays are unaffected 30 day
uarantee.
2" KGM 320-1 B/W bandwidth input, will display up to 132 x 25 lines. £32.95
12" GREEN SCREEN version of KGM 320-1. Only £32.95

9” KGM 324 GREEN SCREEN fully cased very Comp‘aét unit Onty £48.00
Carriage and insurance on all monitors £10.00

A4

P

GOULD 0F443 enctosed compact swntch mode supply with DC regulated

outputs of +5v @ 55a, +12v @ 0 5a, —12v @ O0.1a and ~23v @ 002a. Dim 18 x
11 x 6 cm. 110 or 240v input. BRAND NEW only £16.95
GOULD G6-40A Sv 40 amp switch-mode supply NEW £130.00
AC-DC Linear PSU for DISK drive and SYSTEM applications. Constructed on a
rugged ALLQY chassis to continuously supply fully reguiated DC outputs of +5v
@ 3 amps, —5v @ 06 amps and +24v @ 5 amps. Short circuit and overvoltage
protected. 100 or 240v AC input. Dim 28 x 12.5 x 7 cm NEW £€49.94

Carriage on all PSU’s £3.00

BOARD

» Manufacturer's BRAND NEW surplus.
dg.uahty gold plated switches on X-Y
ideal micro conversions etc €

MPNK-114 Superb word processor chassis keyboard on single PCB

matrix -
AMKEY

with 116 keys Many features such as On board Micro, Single 5v rail, full ASCHl

coded character set with 31 function keys, numeric keypad, curspr pad
and 9600 baud SERIAL TTL ASCII OUTPUT!! Less than half price
s _Only £69.00 with data Carriage on Keyboards £3.50 {

Professnonal Business System

o5 A cancelled export order and months of negotiation enabies us to offer

BE BEATEN!

The central processor plinth contains the 84K, ZBOA processor, DUAL TEAC 55F 5%
Double 5|ded 40/80 track disk drives {1Mb per drive), PSU, 4K of memory mapped screen RAM, disk controlier, R§232,

CENTRONICS and system expansion ports, and if that's not enougha ready to plug into STANDARD 8" DRIVE portfor uptoFOUR
8" disk drives, either in double density or IBM format The ultraslim92 key, detachable keyboard features 32 user definable keys,
numeric keypad and text edmng keys. even its own integral microprocessor which allows the main Z80A to devote ALL its time to
USER programs, eliminating“lost character’ probtems found on other machines. The attractive, detachable 12" monitor combines
agreen, ant-glare etched screen, with full swivel-and tiit movement for maximum user comfort Supplied BRAND NEW with CPM
2.2, user manuals and full 90 day guarantee. Full data sheet and info on request

SURPLUS SPECIALS ON
PRESTEL - VIEWDATA - TELEX )

PLESSEY VUTEL, ulra compact unlt sll%htly ar%ler
than a telephone features

TELEPHONE (tone dial) with CRT monitor and
integral modem etc. for direct connectlon to PRESTEL,
VIEWDATA etc. Designed to sell 1o the EXECUTIVE at
over 2600" Our price BRAND NEW AND BOXED at

8.00
DECCAFAX VP1 complete Professional
system in slimline_desk top unit containing Modem,
Numeric keypad., CPU, PSU etc. Connects direct to
standard RGB colour monitor. Many other features
include: Printer. output, Full keyboard input, Cassette
port etc. BRAND NEW with DATA. A FRACTION OF
COST only £55.00
ALPHATANTEL. Very compact unit with integral FULL
ALPHA NUMERIC keyboard. Just add a domestic TV
receiver and you have a superb PRESTEL system and
via PRESTEL the cheapest TELEX service to be
found!! Many features: CENTRONICS Printer output,
Memory diailing etc. Supplied complete with data and
DIY mod for RGB or Composite video outputs. AS
NEW only £125.00
Post and packing on ali PRESTEL units £8.50

EX-STOCK INTEGRATED CIRCUITS

4164 200 ns D RAMS 9 for €11 4116 ns
£150 2112 £10.00 2114 £2.50 2102 £2.00
6116 £2.50 EPROMS 2716 £4.50 2732 £3.00
2764 £4.95 27128 £5.50 6800 £2.50 6821 £1
68A09 £8 6BB09 £10 8085A £5.50 8086 £15
8088 £8 NEC765 £8 WD2793 £28 8202A
£22 8251 £7 8748 £15 Z8OA DART £6.50
ZB80A CPU £2.00. Thousands of IC's EX STOCK
send SAE for list.

m
Japanese 5Y%" half height, 80 track doubie sided disk
dnves b TEAC, CANON, TOSHIBA etc
Sold EW with 80 day guarantee ONLY £85.00
TEC FB-503 Double sided HH 40 TRK NEW £75.00
SUGART SA400 SS FH 35 TRK £55.00
SIEMENS FDD100 SS FH 40 TRK £65.00
carriage on 5% drives £5.50
Brand NEW metal 5%” DISK CASES with internal PSU.
DSKC1 for2 HH or 1 FH drive £29.95 +pp £4 00
DSKC 2 for 1 HH drive £22.95 +pp£3.50
DKSC 3 As DSK1 LESS PSU £12.85 +pp£2.50
DSKC 4 As DSK2 LESS PSU £10.85 +pp £2.00
8" IBM format TESTED EX EQUIPMENT,

800/801 SS £175.00 +pp£8.50

D £250.00 +pp £8.50

TWIN SHUGART851 s2 Mb totai capacity tnsmartcase,
comglete with PSU e £595.00
MITSUBISHI M2594-638 DS 1 Mbequiv. to SHUGART
SAS8! BRAND NEW at£275. 00 £8.50
DYSAN 8" Alignment disk 9.00 + pp £1.00
Various disk drive PSU's Ex Stock SEE PSU section.
HARD DiSK DRIVES
DRE/DIABLO Series 30 2.5 Mb front load £525.00
Exchangeable version £295.00. ME302¢ PSU £95.00

DIABLO 44/DRE4000A, B 5+5 Mb from £750.00
CtDC HAWK 5+5 Mb£795.00. CDC 9762 B%IggoFé)Mo%G

PERTEC D3422 5+5 Mb 5.00
RODIME 5Y4" Winchesters ex-stock from £1. 50 CALL
Clearance items - Sold as seen- No guarantee
ICL 2314 BRAND NEW 14" Mb Removable pack hard
disk drive, cost over £2000 with data ~ ONLY £89.00
BASF 6172 8" 23Mb Winchesters £199.00
Uniess stated all drives are refurbished with 90 da:
guarantee Many other drives and spares in stock - call
sales office for details.

i PC, CPM system, recently on sale at OVER £1400. ata SCOOP price just overthe cost of
(¥ the two internal disk drives!! Or less than the price of a dumb terminall!

Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR
PC2000 comprises a modern stylish three piece system with ALL the necessities for the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with
the THOUSANDS of proven, tested and available CPM software packages such as
WORDSTAR, FAST, DBASE?2 etc, the PC2000 specification, at our prices, CANNOT

9000 Accounts, VAT etc.
COST OVER £1700

y£4

Carriage & Insurance

PRESTEL |

1000's OF
'BARGAINS
R CALLE

is pro essional

PC2000 Wordprocessor System
with CPM and TEC FP25 daisywheel
printer

JOW only £799

Join the communications revolution wnh our super
range of DATA MODEMS, prices and specifications
to suit all applications and budgets .....
BRAND NEW State of the art products.

DACOM DSL21 23 Multi standard 300-300, 1200-75
Auto answer efc. £268.00
DACOM DSL2123AQ Auto dial, smart modem with
multi standard AUTO SPEED detect, and data buffer
with flow control etc, £365.00
DACOM DSL2123GT The CREAM of the intelligent
modems. auto dial, auto call index, buffer

8.00

Steebeck SB1212 V22 1200 baud FULL DUPLEX.
Tym: or async, optional auto dial £485

RANSDATA 307A Acoustic coupler 300 baud fuII

dupiex, originate only, RS232 interface £49.00

Ex BRITISH TELECOM full spec, CCITT, ru?gedised.
bargain offers. Sold TESTED with data Will work on
an& MICRO or system with RS232 interface.

DEM 13A 300 baud unit, only 2" high fits under
hone CALL mode only £45.00_
ODEM 20-1. 75-1200 baud. Compact unit for use

as subscruber end to PRESTEL, TELECOM GOLD,
MICRON € 95+pp£650
MODEM 20-2 1200 75 baud Same as 20-1 but for
com uter end £65.00 +pp £6.50
EL 2412. Made by SE Labs for BT this two part
umt is for synchronous data links at 1200 or 2400
baud using 2780/3780 protocot etc. Many features
include 2 or 4 wire working, self test, auto answer etc.
COST OVER £800. Our pnce ONLY £199 +pp £8.00
DATEL 4800, RACAL MPS4800 baud modem, EX

BT good workmg order ONLY £295.00 +pp £8.00

SPECIAL OFFER
MODEM TG2393. Ex BT, up to 1200 baud, ful(
duplex 4 wire or half duplex over 2 wire line. ONLY
£85.00 PER PAIR +pp £10.00

For more information contact our Sales Office.

AL BULK PU ASE of these compact, high
speed matrix printers. Built in Japan for the Hazeitine
Corporation this unit features quality construction
giving 100cps bidirectional. full pin addressable
graphics, 6 type fonts, up to 95 single sheet or
tractor paper handling, RS232 and CENTRONICS
parallel interface. Many other teatures. BRAND NEW
and BOXED COST £420. Our price Only £199.00

oy MAINTENANGE FREE by Sonnenschein
uasa.

A300 07191315 12y 3Ah NEW £13.95
A300 07191312 6v 3Ah NEW £9.95
A300 07191202 6-0-6v 1.8Ah TESTED Ex

Equip £5.99

Standard VDU data entry termmals

at give away prices!!
QUME QVT108. Current product, state of the art
terminal with detachable keyboard, 12 Green screen,
2 page RAI 1 925, Hazeitine, ADMSA emuiations,
software setup 25 x 80, Clock, Swivel and tiit base,
Printer port, Function keys etc. BRAND NEW and
BOXED AT ALMOST HALF PRICE Only £425.00
AJ510 - EX RENTAL, Z80 controlted, 15" green
screen 24 x 80 dlsplay graphics, cursor_addressing,
printer port etc. Very good condition TESTED complete
with manual only £225.00
ADDS 520 - Dumb terminal, used, 12" b/w_screen
RS232 interface and printer port TESTED.
ONLY £125.00. Carriage on terminals £10.00
1100's of other terminals in stock, CALL for more details.

All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £ .00.

Mimimum Gredit Card order£ 10.00. Minimum BONAFIDE account orders from Government Depts., Schools, Universitiesand
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice, Trade, Bulk and Fxnart

32 Biggin Way, Upper Norwood, London SE19 3XF
Telephone 01-679 4414 Telex 894502 Data 01-679 1888 <N

1'
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ERS — PRINTERS
SUPER DEAL? NO - SUPER STEAL

THE FABULOUS 25 CPS “TEC STARWRITER”
o WA/

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

Sﬂ\' eo\le‘

\a fraction of jts
electronics offer full

original cost. /
DIABLO/QUME command comm CPM WORDSTAR

ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch,
full width 381 mm paper handling with up to 163 characters per line, friction feed
rollers for single sheet or continuous paper, internal buffer, standard R§232 serial
interface with handshake. Supptied absolutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more
information. Optional extras R$232 data cable £10.00. Tech manual £7.50. Tractor
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins. (UK Mainland) £10.00.

SUMMER OFFER ONLY £399.99!!

3{Y PRINTER MECH

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

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

DATA I/0 TERMINALS

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

EX NEWS
SERVICE PRINTERS

Compact ultra reliable quality built unit
made by the USA EXTEL Corporation.
Often seen in major Hotels printing up to
the minute News and Financial inform-
ation, the unit operates on 5 UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL serial interface. May be
connected to your micro as a low cost
printer or via a simple interface and fiiter
to any communications receiver to
enable printing of worldwide NEWS,
TELEX and RTTY services.
Supplied TESTED in second hand
condition complete with DATA, 50 and
75 baud xtals and large paper roll.
TYPE AE11

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

ONLY £49.95
£4.50

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

Carriage and Insurance £7.50

20,000 FEET OF ELECTRONIC
AND COMPUTER GOODIES

ENGLAND'S LARGEST SURPLUS STORE ~ SEEING IS BELIEVING!

€C CORNER

MAG TAPE DRIVES

PDP 1140 System comprising of CPU, 124k
memory & MMU 15 line RS232 interface.
RP02 40 MB hard disk drive.

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

PER

" Many EX STOCK computer tape drives and spares by

)ll'EC, CIPHER, WANGO, DIGIDATA, KENNEDY
etc. Special offer this month on DEI Cartridge tape
drives ONLY £450.00 each.

CALL FOR DETAILS

COMPUTER/SYSTEM CABINET & PSU

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

interface £1,900.00
DLV11-J4 x EIA interface £350.00
DLV11-E Serial. Modem support  £190.00

DUP11 Synch. Serial data i/o £650.00

DQ200 Drlog - multi RK controlier £495.00

DZ11-B 8 line RS232 mux board £650.00

gDF;PB M8189 PDP 1123
Ly

£1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwriter EIA or
20 mA loop £270.00

MS11-JP Unibus 32kb Ram
MS11-LB Unibus 128kb Ram
MS11-LD Unibus 256kb Ram
PDP11/05 Cpu Ram, i/0 etc

PDP11/40 Cpu, 124k MMU £1,850.00 " i "
RT11 ver 38 documentation kit '£70.00 | 18" W 10.5"h 11.5"d.
2533‘.\1 gbspngb disk drives ?0.00

async i/o £175.00 | £19.95. rri o
M18E PDP 8 Bootstrap option "£75.00 - rage SB 75,

VT50 VDU and Keyboard
-20 mA
VT52 VDU and RS232 interface

£175.00
£250.00

All in one quality computer cabinet with integral

switched mode PSU, mains filtering, and twin fan

cooling. Originally made for the famous DEC PDP8

computer system costing thousands of pounds.

Made to run 24 hours per day the psu is fully

screened and will deliver a massive +5v DC at 17 amps, +15v DC at

1 amp and -15v DC at 5 amps. The complete unit is fully enclosed

with removable top lid, filtering, trip switch, power and run leds

mounted on ali front panel, rear cable entries, etc. etc. Units are in

£450.00 ?ood but used condition - supplied for 240v operation complete with
ull circuit and tech. man. Give your system that professional finish

for only £€49.95 + carr. 19" wide 16" deep 105" high. Useable area

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

ELECTRONIC
COMPONENTS

ON EQUIPMENT

purchasing programme, which enables us to bring you the

- GE1200 120 cps £175.

— PRINTERS — PRINTERS
TELETYPE ASR3T

GE TERMIPRINTER

= T,

A massive purchase of these desk top
printer terminals enables us to offer you
these quality 30 or 120 cps printers
at a SUPER LOW PRICE against their
original cost of over £1000. Unit
comprises of full QWERTY, electronic
keyboard and printer mech with print
face similar to correspondence quality
typewriter. Variable forms tractor unit
enables full width - up to 13.5” 120
column paper, upper - lower case,
standard RS$232 serial interface, internal
vertical and horizontal tab settings,
standard  ribbon, adjustable baud
rates, quiet operation plus many other
features. Supplied complete with manual.
Guaranteed working %gso £130.00.

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

SEMICONDUCTOR
_‘GRAB BAGS’

JUNE 1986

Give your VT100 a Birthday!!

Brand New VT100 Keyboards
onty £85.00

rerEmaRER

1000's  of EX STOCK spares for

DEC PDP8, PDPBA, PDP11 systems &
peripherals. Cail for details. All types of
Computer equipment and spares wanted for
PROMPT CASH PAYMENT.

1000’s of other EX STOCK items including POWER SUPPLI
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODE
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc.

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

best possible bargains, we have thousands of ICs, Transistors. Relays, Caps, PCBs,
Sub-assemblies, Switches etc. etc surplus to QUR requirements. Because we don't
have sufficient stocks of any one item to include in our ads we are packing all these
items info the BARGAIN OF A LIFETIME. Thousands of components at giveaway
prices. Guaranteed to be worth at least 3 times what you pay. Unbeatable value and
perhaps one of the most consistently useful items you will every buy!" Sold by
weight.

2.5kls £5.25 + pp £1.25

10kls £11.25 + pp £2.25

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

Mixed Semis amazing value contents
include transistors digital, linear, IC's,
triacs, diodes, bridge recs, etc. etc.
All devices guaranteed brand new full
spec with manufacturer's markings, fully
guaranteed.

50+ £2.95 100+ £5.15

TTL 74 Sertes. A gigantic purchase of an
“across the board” range of 74 TTL series
IC's enables us to offer 100+ mixed
“mostly TTL"” grab bags at a price which
two or three chips in the bag would
normally cost to buy. Fully guaranteed atl
IC's full spec. 100+ £6.90,

200+ £12.30, 300+ £19.50

CENTRONICS
710 PRINTERS

Ex RENTAL Heavy duty full width
carriage printer up to 132 columns on
17" fan fold sprocket fed paper. 60 cps
print speed with standard RS§232 or 20
mA loop interface. Supplied in TESTED
used condition with data. ONLY £85.00
carriage and insurance £10.00,

MAINS FILTERS

CURE those unnerving hang ups and data
glitches caused by mains interference with
professional quality filters. SD5A match-
box size up to 1000 watt 240 V
Load ONLY £5.95. L12127 compact
completely cased umit with 3 pin fitted
socket up to 750 watts ONLY £9.99.

EPROM COPIERS

The amazing SOFTY 2 The "Complete
Toolkit" for co&ying, writing, modifying and
listing EPROMS of the 2516, 2716.
2532, 2732 range. Many other functions
include integrai keyboard, cassette inter-
face, serial and parallel ifo UHF modulator
ZIF socket etc.

ONLY £195.00 + pp £2.50.

“GANG OF EIGHT" intelligent 280
controlled 8 gang programmer for ALL
single Sv rail EPROMS up to 27128. Will
copy827128inONLY 3 MINUTES. Internal
LCD display and checking routines for
IDIOT PROOF operation. Only £395.00 +
pp £3.00.

“GANG OF EIGHT PLUS"” Same spec. as
above but with additional R$232 serial
interface for down line loading data from
computer etc. ONLY £445.00 + pp £3.00

Data sheets on request

ES, RACKS, RELAYS, TRANSFORMERS, TEST
MS, TELEPHONES, )
etc. Give us a call for your spare part -

VARIACS, VDU’S,

e,
.
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For many years it has been the practice
in homebrew and good quality com-
mercial communications equipment to
provide a panel meter for momtorlng
internal parameters within the equip-
ment by switching into the appropriate
circuits.

Aithough such close monitoring is not
always essential in modern broadband
solid state equipment, there still remain
many instances, particularly in high
power valve linear amplifiers, where
such monitoring is not only desirable but
essential. In such a linear amplifier, for
example, it is essential to be able to
measure the grid and anode currents,
and it would also be desirable to be able
to monitor the bias, screen grid and
anode voltages and output level.

For such a range of currents (perhaps
25mA maximum for the grid circuit and
up to500mAor 1Aforthe anodes)asingle
range meter is clearly unsuitable, for a
meter range adequate to allow for the
current flowing in the anode circuit
would hardly deflect with the grid
current. Therefore, the general practice
is to use a meter with a full scale
deflection (fsd) suitable for the lowest
currentrange and shunt it to read higher
ranges when necessary. The shunts for
achieving this are usually left perman-
ently in the circuit to be monitored and
the meter switched . across them
whenever necessary.

Fig 1 Traditional method of shunting panel meters. Using this method the value of the meter shunt R1

may be as low as 0.1 ohm

To metered
I circuit

—SHUNTING
PANEL METERS-

by Ken Williams

By using a rather more sensitive
movement than is really necessary, it is
aiso possible to switchto series resistors
in order to use the panel meter as a
voltmeter to read power supply levels.
This technique has been made possibie
by the availability of meter movements of
1mA fsd or even greater sensitivity, at a
cost little, if any, more than their less
sensitive brethren.

Suitable shunts

When using such movements,
however, the problem of obtalmng
suitable meter shunts very soon arises,
for even though the basic meter move-
ment may have a resistance of several
hundred chms, in order to monitor a high
power circuit the necessary shunt may
well-be in the order of a tenth of an ohm.
Unfortunately, resistors of such values
rarely appear in the catalogues!

For commercial manufacturers this
represents little problem, for they
arrange for the shunts to be specially
manufactured to their requirements. For
the homebuilder, however, the situation
is much more difficult, for even if the
value required is available, the tolerance
may well be 10 or 20%. The problem
therefore remains, and the author has in
the past used, and seen used by others,
old RF chokes, clusters of low value
resistors and many other techniques for

obtaining the necessary low values,

Meter switch

Very low value
meter shunt

~O, o
R1
(o o]
I O ° @ Panel
meter
E

Fig 2 In this circuit R2 effectively converts the panel meter into a voltmeter to measure the voltage

drop across R1, which may now be of higher and more convenient value than in Figure 1

To metered
circuit

Meter switch

o o
O, [

VA
mé
E

Panel
meter

these having been selected on a ‘trial
and error’ basis.

Recently, however, | constructed a
high power linear amplifier for which a
very elegant panel meter of 0.5mA fsd
was selected. In this circuit the PA
cathode currentis in the order of 700mA,
and in consequence a meter range of 1A
was chosen. As the resistance of the
meter movement is 185 ohms, this
required a shunt resistor of 0.093 ohm-a
value rarely available off the shelf!

Therefore, some other technique had
to be devised. This caused a little head
scratching until it occurred to me that
there was no reason why a convenient
value resistor should notbe placed in the
circuit to be monitored, and the panel
meter used to measure the developed
voltage.

Of course, the resistor used must be of
a value which will not affect the normal
operation of the circuit, so in the case of
the anode circuit the lowest value
available inthe spares box was selected.
This was a 0.5 ohm wirewound resistor of
dubious accuracy.

As the meter range in this position had
already been selected as 1A, with this
current flowing a voltage of 0.5 volts
would be developed. Therefore, in order
to measure this, a resistor had to be
placed in series with the meter to
convert it to a voltmeter to read the
voltage.

The fsd of the meter is 0.5mA WhICh
when used as a voltmeter, would give a
sensitivity of 2,000 ohms per volt. To read
a voltage of 0.5 volts at fsd the combined
resistance of the meter and series
resistor must therefore equal 1000 chms.
The resistance of the meter is 185 ohms
(this is marked on the face), therefore a
series resistor of 815 ohms must be used.
The nearest preferred value to this is 820
ohms.

Trial and error

Several 20% tolerance resistors of this
value were found in the box and one was
tacked in circuit with the intention of
trying each in turn to determine which
one would give the most accurate
metering, remembering, of course, that
the resistor across which we were
measuring voltage was not necessarily
an accurate 0.5 ohm.

in order to select the most suitable
series resistor, a current of about 0.5A
was passed through the 0.5 ohm resistor
with an AVO multimeter in series, and the
indication on the panel meter and the
AVO readings compared. If the panel
meter read low the series resistor was of
too high a value and vice versa. After
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trying several resistors, the one which
caused the panel meter to give the most
accurate indication was found and fitted
permanently in circuit.

At this point of the proceedings it may
be found that, due to the tolerance of the
0.5 ohm resistor, the theoretical value of
the series resistor will not give a
sufficiently accurate meter reading. In
such circumstances try the next prefer-
red value up or down as appropriate.

Success fever ‘

Flushed with the success of the
technique in the anode circuit, attention
was then turned to the grid circuit, which
required a panel meter fsd of 25mA. |n
this instance a value of 10 ohms was
selected for the resistance in series with
the grid circuit, this developing a voltage
of 0.25 volts at 25mA. As the sensitivity of
the voltmeter (ie panel meter plus series
resistor) is 2000 chms per volt, the total
resistance of the voltmeter should be 500
ohms, which, as the meter resistance is
185 ohms, results in a series resistor of
215o0hms. Thenearest preferred value to
this is 220 ohms, so selection was initially
made from a number of resistors of this
value.

Unfortunately, however, possibly due
to the tolerance of the 10 ohm resistor,
none gave a sufficiently accurate result

Multimeter

Fig 3 Circuit for selection of R2

and eventually 270 ohms was used.

This technique was used twice more
within the linear amplifier for measuring
the HT and screen grid voltages (which
were supplied from different power
units). The method used in these cases
was to insert a 10 ohm resistor at the
earthy end of the power unit bleeder
resistor and then select the meter series
resistor as before, with the exception
that the AVO was used to measure the
voltage across the bleeder resistor
instead of the current flowing through it.

Although | have described the use of
this meter shunting technique with
regard to a high power valve linear
amplifier, the same method can readily
be used wherever current or voltage has
to be monitored. The only precautions to

To metered
circuit

Meter switch
< [s]

Panel
meter

be taken are to ensure that the resistor
-across which the voltage is measured is
of sufficiently low value so as not to
affect the operation of the circuit, and
that sufficient voltage is generated
across thatresistor to operate the meter.
In cases where low currents are being
measured, it may be necessary to use a
more sensitive panel meter-perhaps 100
or 50 microamps fsd.

For many years, in common, | am sure,
with many other constructors, | have
been plagued with the difficulties of
finding or manufacturing suitable
inexpensive shunts for panel meters.
This technique, however, should provide
an answer to the problem, for it requires
only standard value resistors, readily
available at your local emporium.

THE START
OF
SOMETHING -

TRANSFORMERS Ex.

NEW

if you are leaving College and planning a career in-modern
communications or if your present job lacks interest and
challenge ... why not join us in

We are recruiting

RADIO OFFICERS

who are after initial training will become members of an
organisation that is in the forefront of communications
technology. Government Communications Headquarters
can offer you a satisfying and rewarding career in the wide

fieid of communications. Training ‘involves a 32 week'

course (38 weeks if you come straight from Nautical
College) which will fit you for appointment to RADIO
OFFICER.

Not only will you find the work as an R- O extremely
interesting but there .are also good prospects for
promotion opportunities for overseas travel and a good
salary. Add to this the security of working for an important
Government Department and you could really have the
start of something new.

The basic requirement for thm’ob is 2 years radio operating
experience or hold a PMG, MPT or MRGC or be about to
obta|in aMRGC. Registered disabled people are welcome to
apply.

Salaries start at £4,988 at age 19 to £6,028 at age 25 and .

over during training and then £6,832 at 19 to £8,915 at 25
and over as a Radio Officer. increments then follow
annually to £12,328 inclusive of shift and weekend working
allowances.

INVERTERS
S = 12124 240v
MAINS ISOLATORS 50/25V or 25-0-25V 30/15V or 15-0-15V 100\1{ VD_(_:__Y"_ :5@_&;5
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20 10 2016 304 0070 1oz Tee (o 500 27.92 319 BRIDGE RECTIFIERS
30 15 25.06 310 15272 5  nma (g 1000 3897 434 9p 400V 32
60 30 51.35 490 15272 1A 756 50 2000 6984 528 24 200V 52
83 41 59.13 55 0CT-i8V 5 286 95 3000 100.25 0A 354 100V £3.00
SCIFISVAAL, T:28) 16 1254 500V £362

96/48V. Pri 2x120V
Secs 2x36/48V
60, 72, 84, 96, 360-0-36
or 48.0-48V

Also Valve Mains
Output & Matching types

Stock ttems by return

SPECIAL
0, 210, 240V PRIMARY
12, 8,0, 8, 14V SEC
20VA £3.45 .75pp.

ALSD VARIABIF ALTOS
PLEASE Ay 190V
ALL ITEMS AFTER P&P

BARRIE ELECTRONICS LTD
Unit 211, Stratford Workshops

Burford Road, London E15 25P

Tel: 01-555 0228 (3 lines)

72/96 36/48Y Price P&P ‘;‘V'z‘?"‘l‘g.f‘f“"‘]"“g

For fuli details and application form phone 0242 32912/3 1 X i :gg; ;gi phase Plus Toroldals
or write to: '1’;h'e Re;ruiémem Office A/1108 1 M G 2054 275 EDUCATIONAL METERS

TI0rs HOa! 4 P B 26.22 789  Finger screw terminals

CHELTENHAM (2808) 5 5 10 3722 3170 0-10A or 0-30V BC
Glos GL52 5AJ ] 12 46.61 399 78~89mm £3.98 each +
: 8 16 50.85 4.20 50p P&P
JUNE 1986
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VOLTAGE
REGULATORS

David Corder outlines
the basics of voltage regulator

ICs, with examples of their use

o . in Qut . 0
Common
Unregulated Regulated
input 470n 10u output
tant.
O~ . —o- 0

Fig 1 Basic 78/79 series circuit

+20Vo— -]- 7815 i —e—0+15
220p == Vu==
1N4 001
ovo———4¢ —O0 0V
220p == 10u== 1
* 1N42001
—20V0—— 7915 -0—15
Fig 2 Dual voltage power supply
78--
> SE—
in 79- - Out
Common
>
<, R1
<
in | I Out
R2
o— j —0

Fig 3 Boosting the regulator voltage output

Since their introduction about ten
years ago, voltage reguilators have
become one of the most widely used
types of integrated circuit. There are
many different sorts of regulator, and in
this article | hope to outline the main
ones, give data for them and show how to
design circuits with them,

1. Fixed voliage regulators

These basically consist of a three-
terminal device, one pin for the unreg-
ulated smoothed input, one for connec-
tion to the ground rail, and the third
providing the stabilised output. Using
these regulators power supply design
becomes much simpler than previously.
They are ideal for on-board regulation,
for example in hybrid CMQOS/TTL cir-
cuits.

Figure 1 shows the basic circuit. The
decoupling capacitor on the input
should be connected as close as possi-
ble to the terminals. It prevents high
frequency instability, which can some-
times upset regulation. The capacitoron
the output helps to reduce the regulator
output impedance at high frequencies,
and also helps to remove voltage spikes.
For best resuits it should be a tantalum
bead capacitor.

Any voltage regulator may be used, so
long as the input voltage is about 3V
more than the output, up to amaximum of
around 30V. In the event of a current
overload the voltage output folds back to
reduce the current.

To provide a negative output voltage,
the 79 series can be used in the same
way. A typical application is an operatio-
nal amplifier power supply, using the
circuit in Figure 2.

The diodes on the output prevent one
regulator starting before the other,
which could cause it to latch off. A
suitable input would be from a centre-
tapped transformer and rectifier/capaci-
tor system.

Varying the output

These regulators perform well for one
voltage and current, but sometimes it is
necessary to supply non-standard vol-
tages or larger currents. Figure 3 shows
the circuit for boosting the output
voltage of either the 78- or 79- series.

The required resistor values can be
worked out as follows:

“ R1=Vr/0.02
R2=Vb/0.025
Where
Vr is the normal regulated output
voltage, and
Vb is the voltage that the output must be
raised above Vr
eg, for 9V from a 5V regulator
R1=5/0.02=250R or 220R
- R2=4/0.025=160R or 150R

The table shows some examples,
worked for preferred resistorvalues. The
values are not exact, so for best results
R2 can be replaced with a preset.
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Regulator output boosting

Vo, Regulator R1 R2
8V 5V 220R 39R
9V 5V 220R 150R
13.8V 12v 560R 68R
18V “ 15V 680R 120R

The output current of a regulator can
be increased using thecircuitin Figure 4.
This has the advantage that a cheaper
low current regulator may be used in
place of a larger current one.

When the current through the regula-
tor exceeds 100mA the transistor starts
to turn on, taking the extra current. The
threshold current can be raised by
lowering the value of the resistor using
the formula below:

) 0.56
Resistance (ohms)= e oTd Gurrent
For 100mA, R=%20-5.6

The problem is that above the set
current the output current is no longer
limited. For the 79- series the pass
transistor should be npn, forexample the
2N3055. This circuit can be used easily up
to about 5A.

‘If the unregulated input to the regula-
tor is high then there can be problems
with excess heatdissipation, causingthe
regulator to shut down' prematurely.
Figure 5 shows a pre-regulator circuit
which solves the problem. The Zener
diode should have a voltage of more than
the regulator output. The circuit has the
additional advantages that there is less
ripple at the output, and the regulator
hasto dissipate less heat, aiding reliabil-
ity. Finally, the table summarises the
parameters of the 78-, 79- series.

O [_—__1Gno
| — 4 GND
78 - series Base view
78L -series
[T o/
3, GNP
= ————3GND | e
79-series Base view
79L ~ series
Type
number Volitage Current Case style
7805 5V 1A TO220
7812 12V 1A T0O220
7815 15V 1A TO220
7818 18V 1A TO220
7905 -5V 1A TO220
7912 -12v 1A TO220
7915 —-15V 1A TO220
78L05 5V 100mA TO92

78L12 12V 100mA TO92
78L15 15V 100mA TO92
79L05 -5V 100mA TO92
79L12 -12V 100mA TO92
79L15 -15V 100mA TO92

2N2955
T
5R6
in 78--0Out — —0
Common
330n 10u
o= o 4 -0
Fig 4 Boosting the regulator current output
BFY51
+ 0 | @ -0 +
R
Output to
Input basic regulator
== 10u
zZD1
— o 1 ! o
Fig § Pre-regulator to ease overheating problems
4R7
5
+ o L
2 OR47 :
: o+
3 4
/P ==330n
smo{nhed Output
R2 4k7
fin == 100n
R1
680R
—_ c L O_
Fig 6 1200 power supply, with formula for output voltage below
o fieme oo traroo] 0
V=277 [ R1] eg V1—2.77[ —680] V2—2.77[1+680 i
=2.77x7.91 =277
=21.9V =277V

g S —)

% L100

i |

SRR
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VOLTAGE REGULATORS

2. Variable regulators The current limit level is set using the +o

It is now possible to buy several formula below. In this circuit two
different variable output regulators, resistors are switched to provide two 1
each with their own advantages and limit levels: more may easily be added.
disadvantages. The chosen example The levels are at about 100mA and 1A. 2
device is- the L1200, which has the 0,45 0.45 045 [~ E3daz
advantage that it can regulate voltage R=y— eg R=""= Ry= Input L <
and current in the same package, max 0.1 1 10U {15:&; 3
providing a wide range of output current =45R  =0.45R <
and voltage. The circuit of a 3V-20V APCB design is given, but layout is not f
regulator is shown in Figure 6. critical. The input to the circuit should ‘

Inthis application R1=680R,and R2isa come from a full-wave rectifier and 13
4k7 pot. The outputisvariable fromabout - capacitor, providing about 3V more than
3V to over 20V, as can be seen in the the highest output at full load. A b}
worked examples. This range can be voltmetér may be connected across the Nicad
altered using the formulae, and so non-  output to monitor the volitage, or the - o -
standard voltages can be easily gener- potentiometer may be calibrated. The IC
ated. should be mounted on a heatsink using Fig 7 Nicad trickle charger

L.200 PARAMETERS an insulated mounting kit. If heatsinking

is insufficient then the IC will shut down

. until it has cooled off. Nicad trickle charger; it will also charge
O I/ button Nicads well. The output currentis
= 3.Current regulators set by the formula below:
There is now a device available, the
.M334Z, which allows a constant current lzmwhere R=resistor on control pin
Maxinputvoltage 40V  to be generated. Any output current may R
Maxin-outvoltage 32V be setin the range 1uA to 10mA, with an 0.0677
Drop-outvoltage 2.5V inputof 1V to 40V. If itis used in place of [ Of SMA output R=770-=15R
Max short circuit the resistor in a timing circuit, then by
current(nolimit 36A providingaconstantcurrentagoodramp The circuit is shown in Figure 7. An
resistor) may be generated. ideal power supply would provide
Case Pentawatt The demonstration circuit is for a around 5V, but this is not critical.

B For onLy

= contains:
Cantsol Unit

¢ 4 high quality surface mounting Magnetic Switches

¢ Order Code. CS 1370

§  This system contains, in addition to the CS 1370, an ultrasonic detector type

A COMPLETE ...
SECURITY
SYSTEM

£39.95 -+ var

CA 1250
Enclosure & mechanical fixings

Key Switch & 2 keys

LED:s

5% " Horn Speaker

MS 1025

With only a few hours of your time it 1s possible to assemble and install an
effective security system to protect your family and property, at the amazingly
low cost of £39.95+V.AT. No compromises have been made and na corners
have been cut The outstanding value results from volume preduction and
direct supply. Assembly 1s straightforward with the detailed instructions
provided. When installed you can enjoy the peace of mind that resuits from a
secure home. Should you wish ta increase the level of security, the system may
be extended at any time with additional magnetic switches, pressure pads or
ultrasonic sensors. Don't wait untit it's 100 late - order today.

EXTENDED SYSTEM CS 1480 Price £62.50 + VAT,

Price £19.95+VAT.
The heart of any alarm systam is the control
unit The CA 1250Q offers every possible feature
that s likely to be required when constructing a
system whether a highly sophisticated

‘installation or simply controling a single

magnetic swich on the front door.

*Buiit in electronic siren drives 2 foud
speakers

*Provides exit and entrance delays together
with fixed alarm time

+Battery back-up wrth tnckle charge facility

=Operates with magnetic switches, pressure
pads, ultrasonic or ER. units

* Anti-tamper and panic faciity

Stabihsed output voltage

* 2 operating modes full alarm/anti tamper
and panic facility

+ Screw connections for ease of instatlation

*Separate relay contacts for externat loads

*Test loop facility

TIMER SWITCH & POWER SUPPLY MODULE
OP 3570 Price £13.95 + VAT

The DP 3670 consists of an ad timer switch and sed 12V power
supply for use ina wide range of applicaticns including security, fighting control

and automatic switching.

The timer section of the madule provides switching of oads up to 3A for pre-
settimes, the duration of which may be set by the user to between 10 secs and

5 mins. The timed period rmay be triggered by the opening of a toop or the
Closing of external contacts, with the timed period commencing
instantaneousty or delaved to provide a form of entrance delay. 3
The power supply section of the module provides a 12V autput of upto 260mA &
which 1s sufficient for most applications. The module operates from either &
240V a/c supply ora 12V battery for which trickle charge facilities are included
Connections to the module are by means of screw terminal connectors withno
soldenng needed TN

For mounting the unit an attractive moulded 7 N
enclosure 1s available, 1> )

ME 357 only £2.85+ VAT j

INFRA-RED SYSTEM IR 1470 only EZ!’;.61+V.A.T.

Consisting of separate transmitter and receiver both of which are housed in
atrractive moulded cases, the system prowvides an invisible moduiated beam
over distances of up to 50ft operating a relay when the beam is broken
intended for use in security systems, but also deal for photographic and
measurement applications. Size 80 x 50 x 38mm

US 5063+ 1ts enclosure, an additional horn speaker and a further 2 magnetic
switches. This system represents outstanding value for money for the high
levei of security provided

Order Code’ CS 1480.

SELF-CONTAINED ULTRASONIC
ALARM UNIT CK 5063 only £37.00 + VAT.

Requires no installation. Easily assembted using our
professionally built and tested modules

*Adjustable range up to 25ft

«Built-in entrance and exit delay

*Built-in timed alarm

*Key operated switch - Off, Test and Operate
*Provision for an extension speaker

HARDWARE KIT
KW 1250

only
£9.50
+ VAT

This attractive case ss designed to house the
control unit CA 1280, together with the
appropnate LED indicators and key switch.
Supplied with the necessary mounting piltars
and punched frent panel, the unit is given a
professional appearance by an adhesive sitk
screened label. Size 200 x 180 x 700m

*Fuily self-contained
*Uses US 5063, PSL 1865 Key Switch 3801
3 Speaker 3515

Now you can assemble a really effective intruder alarm at this low price using
tried and tested Riscomp modules Supphed with full instructions, the kit
centains everything necessary to provide an effective warning system for your
house or flat, With a buiit-in LED indicator and test position the unitis easily set-
up reguiring no Installation. it may simply be placed on a cupboard or desk.
Movement within its range will then cause the buiit+4n sirten to produce a
penetrating 90dbs of sound or even 110dbs with an additional speaker All
parts included and supplied with full instructions for ease of assembly, Size
200 x 180 x 70mm QOrder as CK 5063

Bucks HP17 OAT
Princes Risborough (084 44) 6326
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SIREN & POWER
SUPPLY
MODULE

PSL 1865

only
£8. 55 + VAL

A complete sirerrand power supply module
which is capable of providing sound levels of
110dbs at 2 metres when used with a horn
speaker. In addition, the unit provides a
stabifised 12V output up to 100mA. A
switching relay is atsc included so that the ynit
may be used in conjunction with the US 5063
1o form a complete alarm. B

ULTRASONIC MODULE
ENCLOSURE

only
£2.95
+ VAT

US 5063

only

*3 levels of discrimination against false alarms
£13.95 + VAT <Crystal control for greater stability
«Adjustable range up to 25ft

*Buiit-in delays *12V operation

This advanced moduie uses digital signal processing tc provide the
highest level of sensitivity whilst discriminating against potential false
alarm conditions

RiSCOMP
THE SECURITY
SPECIALISTS!

Add 15% VAT to all prices Y

Add 7Sp post and packing to all orders
Units on demonstration

Shop hours 9.00 1o 5.30pm

Closed Wednesday

Suitable metal enclosure for housing an
individual ultrasonic mogule type US 5063 or A
US 4012 Supplied with the necessary g
mounting pillars and screws ete. Far US 5063
order SC 5083, for US 4012 order SC 4012,

RANGE OF
ACCESSORIES
STOCKED
A SEND SAE FOR
DETAILS

E your n-an u.d F Y
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Join the growmg number of people

discovering this exciting radio band.

934 MHz offers 2 way high quahty commumcatnons from 10 - 250 miles

(according to location/weather
conditions).

CHANMEL MEM CLEAR ’;u’ro’{ SE.

» .. ”z"‘”lf** L

THE CYBERNET DELTA 1 934 Mﬂz TRANSCEIVER
Has been engmeered specifically for the UK market using latest

“state of the art” technology.
r ® Sensitive RX (0.25 wV for 12 db SINAD).
PO R SPLITTER WR/POWER METER ® 16 memories available.
Enables the co-phasing of any two similar 934 MHz ?h' h " ® Auto/Manual scan and search facility.
: i iti i is precise an
an(enn?s to give an additional 3 DB gain. ‘* extre'r)nely emExternaliSurmerersieken
£24 o SN—— accurate meter £355
HRA 934 L IN-LINE : features an
GaAs FET ls'::fl'e“'?::lef:)ss‘”' +&5 SPECIAL DELIVERY
PRE- P ‘type connectors N
and twin meters REMOTE |
for both power o
e Sy iy =, ANTENNA
A ek oise pre-amp which ° measurement. @ ﬂ ﬂd:k E SWITCH
st new Lita ‘oW -amp whic Power 0-50 watts - — )
fits in line on any base or mobile i:two FaHGE £899 Y ! & H:gut]\ quallt};
installation. Guaranteed to give a - 3%‘2 wea erx]roc;
staggering increase in received range. ‘ . mas tea}‘
l Extremely low noise 0.7 DB NF. 20 DB gain. g § ‘ ﬁ m?g?sl:?tcs}\:::]; 2
| : antennas with orie |
o 3 £125 ; \v cable feed.
HRA 90 | I | e it £59°
MASTHEAD i | o7t
PRE-AMPLIFIER . |
Super low noise |
GaAs FET

{

|

!

| pre-amplifier that

| mounts at the
masthead. Low
insertion loss and

i noise (typically 0.8

]

|

\

1

|

1

|

dB) coupied with

- |
. ' HAS-2

95 |
15dB gain enable (i i Rermote DC £6 [ Y
this unit to double Lwntch for mast head antenna switch ‘ v
the received range F WR 900 SWR/POWER METER
of many sets. 1 § A low cost unit measuring power to 100 watts in
§ three ranges. B £4950
' | ANTENNAS
§:m Manufactured to the highest possible specification.
e i 1. PA7-E BASE COLNEAR
;;:ﬁ | Gain 7.14 dBi stacked % array. £66
= | 2.P714-RE |
e ‘ High gain gutter mount, mobile antenna. £44 i
: |
3. P7-ME |
A 5. { High gain mobile magnetic mountantenna. £44
i i 4.P7-E
‘ High gain gutter mount mobile antenna. £44
- i 5. G900A !
R Low profile, bolt thru mobile antenna. £25 |
! 6. GO9OOR
Low profile bolt thru mobile antenna in black. £25
7. Tc 12L MKII 12 ELEMENT BEAM
A new aluminium version of our succesful
12 element loop quad. Gain: 18dBi. £49

ASK YOUR DEALER FOR MORE INFORMATION
OR CONTACT US DIRECT. .

] rfesSional Series

Telecomms, 189 London Road, Poﬁsmouth P02 9AE. Tel: 0705662145 Telex: 869107 TELCOM G

Nevada 934 MHz Catalogue with full details and specifications of the complete range is available from Telecomms £1.00.
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SMALL FIRES
JAM JARS'

PART 2

Having covered the history last month, Roger Alban
makes the brain glow with the theory

Operating conditions

The method of applying the operating
voltages is shown schematically in
Figures 9, 10 and 71. A battery or other
source of power is applied across the
anode and cathode to make the anode
positive with respectto the cathode. This
voltage is designated Va volts, and since
its value is likely to be of the order of 100
volts or more the voltage source is
referred to as the high tension (HT)
supply. The filament is heated from a low
tension (LT) supply providing the
required low voltage across the heater
filamentterminals. It is immaterial which
end of the filament is positive.

however (Figure 7), electrode potentials
are referred to the negative end of the
filament, which results in the connec-
tions shown.

The indirectly heated cathode, Figure
8, has the advantage that the cathode is
distinct from the heater filament and its
potential can be quite independent of
filament potential considerations. It is
convenient to feed the heater of the
indirectly heated valve with alternating
current, obtained at the correct voltage
from a transformer winding, as shown
in Figure 11.

In operation the stream of electrons
from cathode to anode is equivalent to

anode to cathode. This is termed the
anode current, designated by the symbol
l.. The ability of the diode valve to pass
current flow in one direction only is the
fundamental property of the electronlc
valve.

Using the circuit shown in Figure 12,
the characteristics of the diode valve can
be plotted, Figure 13. When S1 is
switched to position 2, with the anode
negative with respect to the cathode, no
current flow will take place. However,
when switch S1 is in position 1, with the
anode positive with respect to the
cathode, anode current will flow and its
relationship to anode voltage can be
plotted. The heater voltage can also be
varied by adjusting R, and a set of
different characteristics plotted for
various heater voltages, Figure 14.

It will be seen that the diode will pass
conventional current, from the anode to
cathode, provided the cathode is hot
enough. The strength of the current flow
will depend on both the applied anode
voltage and the cathode temperature.

The characteristic curve

When examining, say, a fixed value
resistor, we know that if a dc supply is
connected across it, the resulting cur-

With a directly heated filament, the conventional flow of current from rent flow will be proportional to the
Anode Anode
Cathode I
- -
e Va |
[}
Cathode + R

(filament)

Fig 7 Directly heated diode valve

+

-

? i

I
‘I

heated diode valve

-
s

Heater

Fig 8 Indirectly heated diode valve

Fig 10 Operating conditions for indirectly Fig 11 Indirectly heated diode valve filament
heated at the correct voltage from a transformer

winding

R
L_:/f_

o—

Fig 9 Operating conditions for directly heated
diode valve

[

Fig 12 Diode test circuit
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applied voltage (Ohm’s Law). This simple
state of affairs does not hoid true
however for a diode, which is a conduc-
tor which does not obey Ohm’s Law.

If the filament heating current is held

constant and the applied dc voltage -

gradually increased from zero, the anode
current will rise slowly at first, then more
quickly, until itreaches a maximum value
andthevalve reaches saturation. Further
increase of applied voltage will then
cause only a very slight further increase
of current. The characteristic curve is
shown in Figure 13.

Resistance calculation

What is the resistance of the diode? It
is first of all necessary to agree under
what preset conditions the vaive is to
operate. Suppose we are told that the
diode is to operate with a current of 6mA,
corresponding to point P on the charac-
teristic curve. From the graph we see

However, this is not the only possible!
answer to the question. For example, at
100 volts the current is 16mA, giving a
resistance of about 6,670 chms. Thus the
resistance of the diode varies with
different current flows. The point P is
called the operating point, and the
resistance of the diode will depend upon
the operating point chosen.

Ifthe anode voltage consisted of direct
and alternating currents together, so
that the operating point oscillated
between points A and B, the correspon-
ding changes in anode current could be
found by drawing the right-angle triangle
ABC. The resistance to varying or
alternating current could then be found
by taking AC divided by CB (ie V+1). It is
usually more convenient, however, to
construct a tangent to the curve at point
P so as to make the measurement to a
longer scale. This tangent is shown as
line PT and the value of resistance is

resistance and is the value needed in
most calculations on valves.

Diode application

As the diode is capable of passing
current in one direction only, it can be
used as a rectifier. A simple rectifier
circuit is shown in Figure 15. When the
voltage at point A is sufficiently positive
with respect to point B, a current | flows
through the valve into the load resist-
ance R, the current magnitude depen-
ding upon the voltage across the diode
and upon the valve characteristic.

During alternate half-cycles when

‘point Bis positive with respect to point A,

the diode will not conduct. The dc output
current and voltage will vary in the
manner shown in Figure 16, if the valve is
not saturated. The output current con-
sists of a series of unidirectional pulses.
These pulses can be smoothed by
placing alarge capacitor across the load

that the corresponding anode voltage given as: change in V resistance.
will be 60 volts. Thus the diode passes =m It was not until 1908 that it was
6mA for an applied voltage of 60 volts, g discovered that the introduction of a
and from Ohm’s Law the resistance will _TQ _ 30 third electrode between the cathode and
be: " QP  0.006 anode could independently control the
-.vV _ 60V =5.000 ohms anode current, and can be regarded as
| 6mA ’ having made possible modern radio and
Theresistance calculatedinthiswayis the birth of electronics; but that's
=10,000 ohms known as the ac resistance or slope another story!
I(mA)
Anode
current
o . (la)
- Effect of
Inset P varying heater
4 - voltage
- -
-
10— (4 - - i
A -
;
i
|
0 = 563 oo P v 0 Anode voltage (Vy)
Fig 13 Diode characteristic Fig 14 The effect of aitering heater voltage
Voltage across Voltage across
V/,valve DC load
+ I'— N /’_\
/, \ [/
Voltage g 7
S /
\\ /
- ~~7 {(Secondary AC
voltage)
+ /\
Current iy 0
Fig 15 Diode rectifier circuit Fig 16 Relationship of voltage and current flow
in the simple rectifier circuit
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This month we feature some fantastic
bar?ams Our standard renge of
professional quality kits and cassette
decks is still expanding, along with
new lines in Video heads and power
supplles Qur FREE list gives details

hese and many other lines,

ALL BARGAIN ITEMS INCLUDE VAT & POST.

LED DISPLAY DIGITAL

ELECTRONIC CLOCK MODULE
Electronic clock module with MOS LSI circuit, 4= -digit 0.5" LED\
display, power supply and other components onasmgle PCB. Only
needs a transformer and switches to construct a complete
pretested digital clock/timer for many appllcatlons Suitabie for 50
or 60 Hz mains lies. Direct (no! I d) LED drive
eliminates RF interference.
Supplied complete with 240v mains transformer and wmng
diagram/data. Order as SOL144 Alarm Clock Module ...

LIQUID CRYSTAL DISPLAY WATCH MODULE
With LCD display, 2 pieces of Poiarising materiai, backiightdiffuser,
micro tamp, precision crystat, trimmer, batlery contacts and open
microcircuit. Ur

PLESSEY MAINS | CE 5t
Fiiter unit for mains borne interference. Max current 1.5A. Our
Price brand new ty
Sameitem, store soiled

10W POWER AMPLIFIER MODULE B
Mutlard LP1173 Amplifier moduie. Needs 24v DC Supply to give 10
watts into 4 ohm speaker Size 112x70x29mm. Complete with heat
SiNK.o .....Only £2.40 compiete with Data

ALPS FF317U FM FRONT END
Beautiful, precision made High Quality variable capacitor tuned FM
Front End with Dual-gate MosFet. Covers full FM range of 87 to
109MHz. 12vsupply.... ONLY £8.45 Circuitifrequired 35p

CAR RADIO FM IF AND STEREO DECODER

Miniature PCB with 10.7MHz ceramic filters, 2-transformer ratio |
detector. AX010 notse suppression IC and TCA4500A advanced

TOP LOADING STEREQ CASSETTE MODULES

Limited quantity of brand new stereo cassette units, as used in hifi music
centres etc. All have auto stop

pe 8388. R/P circuits, 12v DC motor, 3 digitcounter. £29.32
Decik 811€. As above but with Doiby noise reduction. Fully
wired with twin VU meter, level controls, pilot tights and DIN
socket . £44.73
Deck type 828A. Deck mechanism only as used in both above,
produced by one of Japan's top manufacturers. Fitted high quality
stereo R/P head and Ferrite erase. 12v DC electronically gov;a;ned

r

.Doortomanéabove
Deck type omplete moduie with
electronics, 3-digitcounter. AC drive motor and cassettedoor 173

COMPLETE STEREO TUNER MODULE
3 Band LW/MW/FM Stereo Tuner fully assembled on PCB
165x85mm. Supplied with Ferrite Rod Aerial, stereo LED and band
switch fully wired. 12vDCSugpIy TUS60-Tuner £7.99
Drive accessories with 2 knobs, tuning drum, window and scale

Speclal price for both items bought together

CLOCK/TIMERFREQUENCY/METER PARTS

Special offer of the fabulous MSM5524 clock, timer and frequency
meter chip. MSL2318 prescaler chip and 6LT09 5-Digit fluorescent
display. These are the 3 primary components for a complete timin
an frequenc display system covering the iong, medium, short an

FM waveban Tota! cost of these parts is normaliy over 225 OUR
SPECIALOFFERP ONLY.
INF230 Data on MSM5524and MSL23

INF260 ircuit
Crystal ek

INFRA-RED SENSOR FOR GARA
Specially. desngqed to be easiiy fitted tq most arage doors by
simp#: dnlllng 2" hote. Body length is 14" and the device I1s end
sensitive, a 450mm length of twin screened lead is ready fitted.
Easily adapted for many other remote controf applications.
Orderas SOL146 iR Photocell Only
Suitable IRemitting LED (SOL

MAINS SWITCH WITH SOLENOID
CONTROLLED “OFF"

As used on remote controlled TVs this switch has the normal 2 mains

record and play

HIGH QUALITY REPLACEMENT
CASSE!TE HEADS

fut

Do your tapes lack treble? A worn head could be the problem.
Fitting one of our replacement heads could restore performance
to better than new! Standard mountings make fitting easy and
our TC1 Test Cassette helps you set the azimuth spot-on. We are
the actual importers which means you get the bensfit of lower
prices for prime parts. Compare us with other suppliers and see!
The following is a list of our most popuiar heads, all are suitable
for use on Dolby machines and are ex-stock.

HC20 Permalloy Stereo Head. This is the standard head fitted as

qual equipment on most decks ... .. .£5.

90 High Beta Permalloy Head A hard- weanng, hlgher per
formance head with metal capability £8.
HS16 Sendust Alloy Super Head. the best head we can flnd
Longer fife than Permalloy, higher output than Ferrite, fantastic
frequency response ... . . ) .£9.91
HQ551 4-Track Head for auto-reverse or quadrophomc use. FuII
specification record and playback head . £9.7
Please consult our list for technical data on these and other
Special Purpose Heads.

MA481Latest version Double Mono (2/2) Record/Play head.
Replaces R484 .£8.90
SM166 Standard Mounting 2/2 Erase head. Companbie with
above or HQ551 4 Track head .£5.90
H524 Standard Erase Head. Semi double gap, high effi-
ciency £1.
H561 Metal 1'ape Erase Head. Fuu double gap

HART TRIPLE-PURPOSE TES
CASSETTE TC1

One inexpensive test cassette enables you to set UF VU level,
head azimuth and tape speed. Invaluable when fitting new
heads. Only £4.66 pius VAT and 50p postage.

Tape Head De-miagnetiser. Handy size mains operated unit
prevents build up of residuat head magnetwsat!on causmg noise
on playback. - . £4.54.
Curved Pole Type for maccess:blp boads g £4.85
Send for your free copy of our LISTS. Overseas please send 2

IRCs to cover surface Post or 5 IRCs for Airmail

Please add part cost of post, packing and insurance as follows:

INLAND OVERSEAS
8rgers Ep to £c10 = Sgp Please send sufficient to cover
rders £10 to £49 — £1
Orders over £50 — £1.50 Surface or Air Post as
required.

poles plus an auxiiiary pole for the 12vsolenoid supply. Suitable as a
replacement part in Decca 100 series sets or for any remote control
application. Normal price £3.70. OURSPECIAL OFFER PRICE £1.50

24hr SALES LINE ALL PRICES EXCLUDE VAT

(0691) 652894 UNLESS STATED

stereo decoder 1C. Only needs front end to make FM tuner or car
radio Completewith circuit. Incrediblevalueat.......... .. .Only £1

Personal callers are always very welcome but
please note that we are closed all day Saturday

VALUE PACKS P47 40 Sil Power Trans Similar 2N3055 Uncoded... 1.00 VP138 20 Assorted LED Displays— Our Mix with Data. .
Pak VP48 Pairs NPN/PNP Plastic Power Trans Data 4a . £1.00 VP139 1 Pick-UpTool, spring loaded
No Qty Description VP49 30 AsstSil Rects 1a-10a Mixed Volts . . £1.00 VP140 50 Precision Resistors2-1% Tol. ... ..
VPSO 80 NPN Sil Switching Trans TO-18 - TO-! 92 . £1.00 VP141 40 IN4002 Sil Rects la 100v Preformed Pitch . .
VP1 300 Assorted Reslstors Mixed Types.. . .. £1.00 VP51 60 PNPSilSwitching Trans TO-18~T0O-92. ... £1.00 VP142 4 40aPower Rectifiers Silicon TO48 300PIV.
VP2 300 Carbon Resistors/4-1/2 Watt Pre-| Formed £1.00 VP52 25 AsstAudio Plugs Phono-Din-Jack Etc £1.50 VP143 5 BY18712KV SiiDiodes incarriers 25mA
VP3 200 1/8 Watt Min Carbon Resistors Mix £1.00 VP53 25 AsstAudio Sockets Phono-Oin-Jack Etc £1.50 VP144 4 100K Lin Multi-turn Pots, ideal vari cap tumng k.
VP4 200 '2-1wattResistors Mixed £1.00 VPS4 20 AsstIC DilSkis, 8-40Pin £2.50 VP145 10 Assorted Post inc Dual & Switched types e
VPS5 200 Assorted Capacitors Ail Types. £1.00 VP55 10 IC's4116Memorys... . £2.00 VP146 25 Solid Tantalum Caps, Mixed Values ... ...
VP8 200 CeramicCaps Miniature-Mixed ... £1.00 VP56 100 Semiconductors From Around the Wor\d . VP147 1 Pair Opto Coupled modules
VP7 100 Mixed Ceramic Dlisc 1pf-56pf £1.00 VP57 25 OptoSpecial Pack Assorted .. ! VP14B 30 Presets, Horizontal and Vertical, mixed values. . E
VP8 100 Mixed Ceramic Disc 68pf-015pf .. £1.00 VP58 10 Hybrid LED Colour Dlsplays X VP150 20 BC183B Sil Trans NPN 30v 200mA Hfe240+ TO92 . £1.00
VP8 100 Assorted Polyester/Polystyrene Caps £1.00 VPS9 20 AsstIC's Coled, Linear, Etc. H VP151 285 BC171B S Trans, NPN 45v 100mA Hfe 240+ TO82. . £1.00
VP10 60 (280 Caps, Metal Foil Mixed . £1.00 VP60 100 AllSorts Transistors, NPN/PNP . d VP152 15 TISS0Sil Trans NON 40v 400mA Hfe100+ TOS2 £1.00
VP11 50 Electrolytics~AllSorts .. .. . £1.00 VP82 1 Electronic Buzzer, 3v,25MA . . .S VP153 15 TIS91 Sil Trans PNP 40v 400mA Hfe100+ T092 .. £1.00
VP12 40 Eiectrolytics— 47mf- 150miM1xed Vits . £1.00 VP83 1 Etectronic Buzzer, 6v, 25MA X VP154 15 MPSAB56 SIL Trans PNP 80v800mA Hfe+ TO92 £1.00
VP13 30 Electrolytics - 150mf-1000mf Mixed Vits .. £1.00 VP84 1 Etectronic Buzzer, 3v, 25MA H VP155 20 BF595 St Trans NPN eqvt BF184 HF TO92 £1.00
VP14 50 Silver MicaCapsMixed Values ... . £1.00 VP85 1 Electronic Buzzer, 12v, 25MA . H VP156 20 BF495Si Trans NPN eqvt BF173 HF TO92. .. £1.00
VP15 25 01/250v Min Layer Meta! Caps.. . £1.00 VP86 1 TECASBQTY 86, Bargain Pack X VP157 15 ZTX500Series Sil Trans PNP Plastic.. ... £1.00
VP16 50 Wirewound Res Mixed Wand Vaiues. .. £1.00 VP87 1 Telephone Pick-Up Coil d VP158 15 ZTX107 Sil Trans NPN eqvt BC107 PLASTIC. . £1.00
VP17 50 Metres PVC Single Strand Wire Mixe £1.00 vpP8s 1 PillowSpeaker. ... . VP159 15 ZTX108S1i Trans NPN eqvt BC108 PLASTIC £1.00
VP18 30 MetresPVC Multi Strand Wire Mixed Cols . £1.00 vP89 1 2Metre Metric/Inches Tape. g VP180 20 E5024Sil Trans PNP eqvi BC214L TO92 £1.00
VP19 40 Metres PVC Single/Mult: Strand Wire . .. . £1.00 VP90 1 Electronic Siren, 12vDC . X VvP161 25 BC183L Sil Trans NPN 30v 200mA TOg2 . £1.00
VP20 6 Rocker Switches2a240v.. .. — 00 VP95 1 Small Plastic Vice with suction base £1.75 VP162 5 5SJES5451Sil Power Trans NPN 80v 4A HFe20+ £1.00
VP21 10 Assorted Switches Slider/Push Etc. .00 VP96 1 Signal injector, Push Button Operation ... £2.50 VP163 2 NPN/PNP pairs Sil Power Trans like SJE5451. ... £1.00
VP22 200 Sqlnches Totai Copper Clad Board .. ... .00 VP97 1 LogicProbe.. .. . £10.50 VP184 4 2N6289 Sil Power Trans NPN 40 v 40w 7A Hfe30+ ....£1.00
VP23 10 40mm Shider Pots 100K Lin. .. ... ... .00 VP98 1 Current/Pol Checker.. . ... £3.25 VP165 & BFT33MPNSIl Trans 80v5A Hfe50-200 TO39.......... £1.00
VP24 10 125" Clear Showing Red LED's .00 VP99 1 Universal Tester with Ceramic Buzzer ....... ... £5.00 VP166 5 BFT34NPN Sil Trans 100v5A Hfe50-200TO39 .. £1.00
VP25 10 Mixed Shape and Colours LED's .00 VP100 1 Electnical Circuit Tester £1.00 VP167 1 BUY69C NPN TO3VCB 500 10A 100w Hie15+ . ... £1.00
VP26 15 Small.125"Red LED's .00 VP101 1 Battery Checker, suitableall types of batteries. £4.50 VP188 10 BC478eqvi BCY71PNP Sil Trans TO18 . B1,
VP27 15 Large.2’RedLED's .00 VP102 1 13 Piece Tool Kitand Case £7.50 VP169 10 BXS21 eqvt BC395 NPN Sil Trans 80v 50mA T018....£1 .00
VP28 10 Rectangular 2'RedLED's ... .00 VP103 1 6Piece “Stanley” Screwdriver Set...... .. £3.50 VP170 10 Assorted Power Trans NPN/PNP Coded & Data.. . £1.00
VP28 30 Assorted Voits Zeners 250mw- ow. .00 VP104 1 RatchetScrewdriverKit. 4 blades. .. £1.75 VP171 10 BF355 NPN TO-39 Sif Trans eqvt BF258 225v 100m#£1.00
VP30 10 Assorted Voits Zeners 10w Coded .. .00 VP107 1 PiezoBuzzer, miniature 12v.. .. o £1.25 VP172 10 SM1502 PNP TO39 Sil Trans 100v 100mA Hfe100+ .. £1.00
VP31 10 5aSCR's TO6650-400v Coded . R — .00 VP108 1 PiezoBuzzer, Mimature 240v. ... ... £1.25 VP173150 De-soldered Sif Trans from boards 10mm leads Good
VP32 20 3aSCRsTO66Up to400v Uncoded . .00 V:HS : ﬁntennagwﬂch 2 way £4.5g £1.
VP33 200 SiiDiodes Like IN4148. : i, et . Vi 4 ntenna Switch, 3way . AT W e > By §
VP34 200 Sil Diodes Like 0A200/BAX13/16. . VP115 1 High Pass Filter/Supressor, CB/TV £0.50  BL-PAK BOOK BARGAINS 1986 “NO VAT".
VP35 50 1aIN4000 Diodes All Good Uncoded E VP116 1 Low Pass Filter, VHS/TV Band £3.00  BPX1 4 Ditferent popular books on Electronics Projects. Hours of
VP36 100 Sgq Inches Total Copper Fibre-Glass Board £1.00 VP120 1 FM Monitor. 2 meter Band . £4.50 interesting reading and construction. Normal Retail £8.00.
VP37 8 Black Pointer Knobsaw Std . .. E VP127 1 Remote Control Switch....... .. £1.00 Bi-Pak Special Offer £6.00,
VP38 100 SilTrans NPN Plastic Coded Data.. . VP128 1 Miniature FM Transmitter/Bab £6.50  BPX2 IC Projects Book. inciuding iC Eqvbts Book, Digital, CMOS and
VP39 100 Sl Trans PNP Plastic Coded Data.. . VP130 6 RED7SegCC14mmx75mm REP PND3S3LED £2.00 Op Amps & TTL Data Book. Normal Retail £6.50. Bi-Pak Special
VP40 40 TTLIC s AliNew Gates— Flip Flop—MSIData. . £4.00  VP131 4 GREEN7SegCA 6 LDPXANG520LED ... . £2.00 Offer £4.00,
VP41 40 CMOSIC'sAllNewIncData.... . £4.00 VP132 5 RED7SegCC .6'LDP XAN6940LED. . £2,00  BPX3 3 Computer Books on Programming - Micro Processors ~ ZX81
VP42 10 Black Heatsinks Fit TO-3 TO-220 Drilled. £1.00 VP133 6 REDOver-flow.6'3xCA3xCC6680/50 LED..... £2.00 etc. Normal Retaii £6.00 Bi-Pak Special Offer £2.50.
VP43 4 Power-Fin Heatsinks 2X TO-32 X TO-66 . £1.00 VP134 5 GREEN Over-flow 6°CAXANGS30LED . . . £2.00 BPX4 1 International Transistor Equivalents Guide, Babani Pub
VP44 15 AsstHeatsinks TO-1-3-5-18-220.... . . £1.00 VP135 5 RED7SegCA 3'XAN3061LED £2.00 Latest edition BP8S. Plus 'FREE" with BI-Pak's compliments, 10
VP45 50 BC107/8NPN Transistors Good Uncoded .. .. .. £1.00  VP136 3 DUALRed7Seg 5" CADL527 DPRDISPLAYS ..£2.00 popular Sil Trans, valued over £1.00. Bi-Pak Special Offer £2.95.
VP46 BC177/8 PNP Transistors Good Uncoded £1.00 VP137 3 DUALRED7Seg .51"CADL727 DPR. . .£2.00  BPX5 11C 556 Projects Book (Timer) 167 pages, over 50project circuits
to build and Data. etc, on 1C555 Timers. Pius “FREE" with
Bi-Pak’s compliments, 4 X IC555, valued at £1.20. Bi-Pak Special
Offer £2.50.
PLEASE NOTE "NO VAT” ON BOOKS

Send your order to Dept BI-PAK PO BOX 6 WARE HERTS Use your credit card. Ring us on 0763 48851 NOW
and get your order even faster. Goods normally
sent.2nd Class Mail.

TERMS CASH WITH ORDER. SAME DAY
DESPATCH,ACCESS, BARCLAYCARD ALSO ACCEPTED,
TEL 0763 48851 GIRO 388 7006, ADD 15% VAT AND £1.00 PER Remember you must add VAT at 15%'to your order

ORDER POSTAGE AND PACKING

Total Postage add £1.00 per Total Order.
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n the last few editions of Data File we

have given an introductory outline of
the discrete bipolar transistor and its
basic characteristics. Thishasincluded a
general round-up of popuiar applica-
tions, configurations, and details of the
common-collector amplifier and its
derivatives, common-emitter and com-
mon-base ‘voltage amplifier’ circuits. In
the present edition of ‘The File’ we
continue the transistor theme by looking
at a variety of oscillator and astable
multivibrator circuits.

Osclllator basics

Transistor oscillator circuits are
usually designed to generate fairly pure
sine wave output signals. Two basic
requirements must be satisfied to make
such an oscillator, as shown in Figure 1.
First, the output of the amplifying device
(A1) must be fed back to its input via a
frequency-selective network (A2). This
must be done in such a way that the sum
of the amplifier feedback-network
phase-shifts equals zero degrees (or
360°) at the desired oscillation fre-
quency: ie, so that x° + y° = 0° (or 360°).

Thus if the transistor stage generates
180° of phase shift between input and
output, an additional 180° of phase shift
must be introduced by a frequency-
selective network connected between
input and output, in order to meet the
first requirement of a sine wave oscil-
lator.

The second requirement of sine wave
oscillation is that the gain of the
amplifying device must exactly counter
the loss or attenuation of the frequency-
selective feedback network at the
desired oscillation frequency, to give an
overall system gain of precisely unity: eg,
A1 x A2 = 1. If the gain is less than unity
the circuit will fail to oscillate, and if it is
greater than unity the system will be
over-driven and the circuit will produce
distorted (non-sinusoidal) waveforms.

The frequency-selective feedback net-
work of a sine wave oscillator normally
consists of either a C-R or L-C filter
network, or a tuned transformer or a
crystal filter. Let’s look at some practical
C-R feedback oscillator circuits.

C-R oscillators

Figure 2shows the practical circuit of
one of the crudest types of C-R sine wave
oscillator, this being the so-called
‘phase-shift’ oscillator. Here, Tr1 is wired
as a common-emitter amplifier and has
its output (collector) signal fed back to
its input (base) via a three-stage C-R
ladder network. This essentially com-
prises C1-R1, C2-R2, and C3-R3.

Each C-R stage of the ladder network
generates a phase shift betweenitsinput
and output terminals, and the size of this
shift depends on frequency and on the
C-R value, with a maximum value of 90°.
The total phase shift of the complete
ladder network equals the sum of the
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Fig 3 Basic Wien oscillator

individual stage shifts, and in Figure 2(in
which C1=C2=C3=C, and R1=R2=R3=R)
equals 180° at a frequency of roughly
1/14CR. Since the transistor stage itself
generates a phase shift of 180°, the
circuit actually oscillates at a frequency
of about 1/14CR. The 3-stage ladder
network has an attenuation factor of
about29 atthe oscillation frequency, and
the gain of the transistor stage must be
adjusted (via RV1) to counter this signal
loss and give an overall circuit gain of
unity if stable sine wave generation is to
be obtained.

In practice, the Figure 2 circuit
oscillates at a frequency of about 800Hz.
To set up the circuit RV1 should, to
ensure stable oscillation, be adjusted so
that a slightly distorted sine wave output
signal is obtained. The amplitude of the
output signal can be varied via RV2.

The simple phase-shift oscillator cir-
cuit has the advantage of simplicity, and
canbe builtaround asingletransistor. Its
main disadvantages are that it has poor
gain stability, and its operating fre-
quency cannot easily be varied (uniless a
3-gang R or C component is used). A far
more versatile C-R oscillator circuit,
which can easily have its operating
frequency varied via a 2-gang compo-
nent, can be built using a so-called Wien
bridge network, connected in the basic
form shown in Figure 3.

A e A T L, P S Wy OB

+9 to 18V
Ré n2 R1 RVZ o ce
4 - >
s 10k 10k rr—{]l—vcw“
{Output
level)
€3 10n €2 10n €110n
Trl
2N3804 Out
n RV1
104k {Set gain} + L es
TIOOu
ov /7;77

Fig 2 800Hz phase-shift oscillator
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Fig 4 Practical 1kHz Wien oscillator

in Figure 3, the Wien network com-
prises the four passive components
shown within the dotted box. Normally

“these component values are ‘balanced’

so that R1=R2=R, and C1=C2=C. The
phase shifts of this balanced Wien
network are exceptionally sensitive to
frequency; the shift is negative (to a
maximum of —90°) at low frequencies, is
positive (to a maximum of +90°) at high
frequencies, and equals precisely zero
at a ‘centre’ frequency of 1/6.28CR. At
this centre frequency the network has an
attenuation factor of three. Thus the
Wien network can be made to oscillate by
connecting a non-inverting x3 highinput
impedance amplifier between its output
and input terminals, as shown in the
diagram.

Practical Wien oscillators

In reality, practical variable-frequency
Wien oscillators are best built using
sophisticated semiconductor devices
such as op-amps in conjunction with
automatic gain control feedback sys-
tems, and a number of circuits of this
type have in fact been published in past
editions of Data File. A simple fixed-
frequency Wien oscillator can, however,
be built using a couple of bipolar
transistors, as shown in Figure 4.

In Figure 4, Tr1 and Tr2 are both wired
as low-gain common-emitter amplifiers.
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Fig 5 Tuned collector feedback oscillator.  Fig 6 Basic Hartley oscillator Fig 7 37kHz Colpitts oscillator Fig 8 80kHz Gouriet or Clapp

Tr2 gives a voltage gain slightly greater
than unity, and uses Wien network
resistor R1 as its colliector load. Tr1
provides a high input impedance to the
output of the Wien network, and has its
gain variable over a limited range via
RV1. With the component values shown
the circuit osciiflates at about 1kHz. In
use, RV1 should be adjusted so that a
slightly distorted sine wave outputsignal
is generated.

L-C oscillators

C-Rsine wave oscillators are useful for
generating signalsranging from a few Hz
up to several tens or hundreds of kHz.
L-C oscillators, on the other hand, are
useful for generating signals from a few
tens of kHz to hundreds of MHz.

An L-C oscillator consists, in essence,
of an amplifying device that gives
significant gain between input and
output, and an L-C network that provides
frequency-selective feedback between
the output and the input terminals of the
amplifier. Because of the inherently high
‘Q’ or ‘frequency selectivity’ of L-C
networks, L-C oscillators almost inevit-
ably produce reasonably pure sine wave
outputs, even when the loop gain of the
circuit is far greater than unity.

Many different versions of the L-C
transistor oscillator are in common use.
The simplest type is the so-called ‘tuned
collector feedback’ oscillator, and an
example of this is shown in Figure 5.
Here, Tr1 is wired as a common-emitter
amplifier, with base bias provided via
R1-R2 and with emitter resistor R3
decoupled to high frequency signals via
C2. L1-C1 forms the tuned collector
circuit, and collector-to-base feedback
is provided via L2, a small winding
inductively coupled to L1 which thus
provides a ‘transformer’ action. By
selecting the phase of this feedback
signal, the circuit can be made to give
zero loop phase shift at the tuned
frequency, so that if the loop gain is
greater than unity (the loop gain is
determined by the turns ratio of T1) the
circuit will oscillate.

A feature of any L-C tuned circuit is
that the phase relationship between its

energising current and induced voltage
varies over the range —90° to +90°, and
equals zero at a centre frequency given
by: ‘" q

27V(LC)

Thus the Figure 5 circuit gives zero
overall phase shift, and therefore oscil-
lates: with the component values shown,
the frequency can be varied from 1MHz
to 2MHz via C1. In practice the basic
circuit can be designed to operate at a
wide range of different frequencies,
ranging from a few tens or hundreds of
Hz using a laminated iron-cored trans-
former up to tens or hundreds of MHz
using RF techniques.

Figure 6 shows a simple variation of
the Figure 5design, this particular circuit
being known as a Hartley oscillator.

Here, collector load inductor L1 is
tapped roughly 20% down from its top,
and the circuit's positive supply rail is
connected to this tap point; L1 thus gives
an auto-transformer action, in which the
signal voltage appearing at the top of L1
is 180° out of phase with the signal
voltage appearing at its low (Tr1 collec-
tor! end. The voltage signal from the top
of the coil (which is 180° out of phase with
the collector signal) is coupled to the
base (input) of Tr1viaisolating capacitor
C2, and the circuit therefore oscillates at
a centre frequency determined by the
L-C values.

Note from the above description that
the oscillator action depends on some
kind of ‘common signal’ tapping point
being made into the tuned circuit, so that
a phase-splitting  auto-transformer
action is obtained. This tapping point
does not have to be made into the actual
tuning coil, but can be made into the
tuning capacitor, as in the Colpitts
oscillator circuit shown in Figure 7. With
the component values shown, this
particular circuit oscillates at a fre-
quency of about 37kHz.

Note in Figure 7 that C1 is in paraliel
with the output capacitance of Tr1, and
C2 is in parallel with the input capaci-
tance of Tr1. Consequently changes in
Tr1 capacitance (due to thermal shifts
etc) cause a change in frequency. This

effect can be minimised (and good
frequency stability obtained) by making
C1 and C2 large relative to the internal
capacitances of Tr1.

A modification of the Colpitts oscilla-
tor, known as the Clapp or Gouriet
oscillator, is shown in Figure 8. Here, a
further capacitor (C3) is wired in series
with L1, and has a value that is small
relative to C1 and C2. Consequently the
resonant frequency of the circuit is
determined mainly by the values of L1
and C3, and is substantially independent
of variations in transistor capacitances.
As a result, this circuit gives excellent
frequency stability. With the component
values shown, the circuit oscillates at
about 80kHz.

Finally, Figure 9shows the basic circuit
of a so-called Reinartz oscillator. Here,
the tuning coil has three inductively-
coupled windings. Positive feedback is
obtained by coupling the collector and
emitter signals of the transistor via
windings L1 and L2. Both of these
inductors are coupled to L3, and the
circuit oscillates at a frequency that is
determined by L3-C1. The diagram shows
typical coil-turns ratios for a circuit
designed to oscillate at a few hundred
kilohertz.

Modulation

The L-C oscillator circuits of Figures 5
to 9 can be fairly easily modified so that
they produce modulated (AM or FM)
ratherthan continuous wave (CW) output
signals. Figure 10, for example, shows
how the Figuré 5 circuit can be modified
so that it acts as a 465kHz beat frequency

oscillator (BFQ) with an amplitude
modulation (AM) facility.
In Figure 10, a standard 465kHz

transistor IF transformer (T1) is used as
the L-C tuned circuit, and an external
audio frequency amplitude modulating
signal can be fed to the emitter of Tr1via
blocking capacitor C2, thus effectively
modulating the supply voltage of Tr1 and
thereby amplitude modulating the
465kHz ‘carrier’ signal. This simple
circuit can be used to generate modula-
tion depths up to about 40%. Note that
the value of emitter-decoupling capaci-
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tor C1 is such that it presents a low
impedance to the 465kHz carrier signal,
but a high impedance to the low
frequency modulation signal.

Figure 11 shows how the above circuit
can be modified to provide a frequency
modulation (FM) facility, together with
‘Varicap’ tuning via potentiometer RV1.
In this circuit, silicon diode D1is used as
an inexpensive Varicap diode or ‘vol-
tage-variable capacitor’. It is a simple
fact that when any silicon diode is
reverse biased it exhibits a capacitance
that varies with the applied voltage; the
capacitanceis greatestwhen the voitage
is low, and is least when the voltage is

high. Varicap diodes are specifically -

manufactured to exploit this effect.
" In Figure 11, an ordinary 1N4001 silicon
rectifier is used as a Varicap diode to

apply FM to the 465kHz BFO circuit. Here,

C2 and diode ‘capacitor’ D1 are wired in
series, and the combination is effectively
wired across the T1 tuned circuit (since
the circuit's supply rails are shorted
together as far as ac signals are
concerned). Consequently the centre
frequency of the oscillator can be varied
by altering the capacitance of D1viaRV1,
and FM signals can be obtained by
feeding an audio frequency moduiation
signal to D1 via C3 and R4. Note that
C2 provides dc isolation between Tri
and D1.

Astable basics

The circuits that we have looked at so
far are all designed to generate reason-
ably pure sine waves. Repetitive square
and rectangular waves are also of great
value in electronics, and an easy way to
generate these is to use the basic
transistor astable multivibrator circuit
shown in Figure 12. This circuit is a self-
oscillating regenerative switch in which
the on and off periods are controlled by
the C1-R1 and C2-R2 time constants. If
these time constants are equal
(C1=C2=C, and R1=R2=R), the circuit
acts as a square wave generator and
operates at a frequency of roughly
1/1.4CR.

Thus the frequency of the Figure 12
circuit can be decreased by raising the

+ 8V

T1=465kHz
IF transformer
R1

18k 100n 120R

c2
A
10
L T]-cs R4

v /7;'77 l
AF input

{for AM output)

Fig 10 465kHz BFO with AM facility

+Vgg = 1VSto 9V

1 % s'a“é sﬁé 12‘%

Out1
o—y
| l €2 10n c1l10n
L
Trs Tr2
2N3904 2N3904

/7;'70.\'

Fig 12 Basic 1kHz astable muitivibrator and waveforms

values of C1-C2 or R1-R2 or vice versa.
The frequency can be made variable by
using twin-gang variable resistors (in
series with 10k limiting resistors) in
place of R1 and R2. The operating
frequency can, if required, be synchro-
nised to that of an external signal of
higher frequency by coupling part of the
external signal into the timing networks
of the astable circuit. Qutputs can be
taken from either collector of the circuit,
and the two outputs are in anti-phase.
The operating frequency of the Figure
12circuit is substantially independent of
supply rail values in the range 1V5 to 9V.

- The upper supply voltage limit is set by

the fact that as the transistors change
state at the end of each half-cycle, the
base-emitter junction of one transistor is
reverse biased by an amount roughly

" equal to the supply voltage. Conse-

quently, if the supply voltage exceeds
the reverse base-emitter breakdown
voltage of the transistor, the timing

* operation of the circuit will be upset.

This snag can be overcome by using the
modifications shown in Figure 13.

In Figure 13, a silicon diode is wired in
series with the base input terminal of
each transistor, and raises the effective
‘base-emitter’ reverse breakdown vol-
tage of each transistor to a value greater
than that of the diode. The ‘protected’
Figure 13 circuit can be used with any
supplyvoltage in the range 3V to 20V, and
gives a frequency variation of only 2%
when the supply is varied from 6V to 18V.
This variation can be reduced to a mere
0.5% if required by wiring an additional

U Coliector

RV1

10k

Tuna
k

AF input

i

€3 1t0u

/77L70V

Fig 11 Varicap tuning and FM facility
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Fig 13 Frequency-corrected multivibrator

‘compensation’ diode in series with the
collector of each transistor, as indicated
in the diagram.

Astable variations

The basic astable circuit of Figure 12
can be usefully modified in a variety of
ways, either to give an improved circuit
performance, or to alter the type of
output waveform that is generated.
Some of the most popular of these
variations are shown in Figures 14to 19.

One weakness of the basic Figure 12
circuitis that the leading edge of each of
its output waveforms is slightly rounded;
the lower the values of timing resistors
R1-R2 relative to collector load resistors
R3-R4, the worse this waveform rounding
becomes. Conversely, the larger the
values of R1-R2 relative to R3-R4, the
better the waveform will be. The maxi-

" mum permissible values of Rt and R2 are,

however, limited by the current gains of
the transistors, and equal h;, x R3 (or R4).
One obvious way of improving the
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Fig 15 1kHz astable with waveform correction
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—0
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Tr2 2N3904 2N390
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c1=c2
t & 1sec/uF

Fig 14 Long period astable multivibrator

circuitwaveform, therefore, isto replace
Tr1 and Tr2 with Darlington or super-
alpha connected pairs of transistors, and
to then use the large values of timing
resistance that are permissible, as
shown in the long-period astable circuit
of Figure 14.

Inthe Figure 14circuit, R1and R2can in
fact be given any values in the range 10k
to 12M, and the circuit can be used with
any supply voltage in the range 3V to 18V.
With the specific R1-R2 values shown,
however, the circuit gives a total period
or cycling time of about 1 second per uF
when C1 and C2 have equal values, and
generates an excellent square wave
output.

The leading-edge rounding of the
Figure 12circuitis actually caused by the
fact that as each transistor switches off,
its collector voltage is prevented from
switching abruptly to the positive supply
rail value by the loading that occurs

R3
1k8
D1
>l

Out 1 R1 R2
[ S

2N3904

o

Fig 16 1kHz sure-start astable

2N3904

the ‘on’ transistor via the cross-coupling
timing capacitor.

This action can be altered, and excel-
lent square waves obtained, by effec-
tively disconnecting the timing capacitor
from the collector of its transistor as it
turns off, as shown in the 1kHz generator
circuit of Figure 15. Here, D1 and D2 are
used to disconnect the timing capacitors
at the moment of switching. Again, the
main time constants of the circuit are
determined by C1-R1 and C2-R2. The
effective collector loads of Tr1 and Tr2
are equal to the parallel resistances of
R3-R4 and R5-R6 respectively.

Operation of the basic astable multi-
vibrator relies on slight imbalances of
the transistor characteristics, which
cause one transistor to turn on slightly
faster than the other when power is first
applied, thus initiating the oscillatory
action. If the supply voltage of the circuit
is applied by slowly increasing it from
zero, however, both transistors may turn
on simultaneously, in which case the
oscillator will not ‘start’. This snag can be
overcome by using the ‘sure-start’ circuit
of Figure 16, in which the timing resistors
are connected to the transistor collec-
torsinsuch away that only one transistor
caneverbeturned on atagiven moment.

Asymmetrical waveforms

The astable circuits that we have
looked at so far are all designed to give a
symmetrical output waveform with a 1:1
mark/space ratio. A non-symmetrical
waveform can be obtained simply by
making one set of astable time constant
components larger than the other.

+2 to 8V

RV1 l 100k

R1 n2
10k 10k

%r.:

Out 2

/;/;OV

Fig 17 1100Hz variable mark/space generator

frequency (about 1.1kHz) variable
mark/space ratio generator in which the
ratio can be fully varied over the range
1:10 to 10:1 via RV1. )

The leading edges of the output
waveforms of the above circuit may be
objectionably rounded for some applica-
tions when the mark/space control is set
at its extreme positions. Also, the circuit
may be difficult to start if the supply
voltage is applied to the circuit slowly.
Both of these snags can be overcome by
using the connections of Figure 18, in
which the circuit is fitted with both sure-
start and waveform-correction diodes.

And finally folks

Finally, to complete this edition of ‘The
File’, Figure 19 shows how the basic
astable can be modified so that its
frequency can be varied over a 2:1 range
(from 20kHz down to 10kHz) via a single
pot, and so that the generated waveform
can be frequency modulated via an
external low frequency signal. Timing
resistors R3 and R4 have their top ends
taken to the slider of RV1, and the
frequency is at its greatest when the
slider is in contact with the positive
supply line. ’

The Figure 19 circuit can be subjected
to frequency modulation by feeding the
low frequency signal to RV1 slider via C4.
The C3value ischosen so thatit presents
alowimpedance tothe carriersignal, but
a high impedance to the modulating
signal.

In next month’s edition of ‘The File’ we
continue the transitor ‘waveform gener-
ator’ theme by looking at more multi-

between that collector and the base of  Figure 17 shows the circuit of a fixed- vibrator and oscillator circuits.

Fig 18 Sure-start variable mark/space generator with waveform correction Fig 19 Variable frequency astable with FM
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he Sinclair ZX Spectrum micro-

computer is an extremely popular
machine, and has many interesting
applications in the radio and com-
munications field. One such application
is the decoding of Morse transmissions,
and this article describes two ways by
which this can be achieved.

The programming method is based on
that described by N Kyriazis in Wireless
World (Feb 1981), and involves machine
code routines for differentiating
between dots, dashes and spaces. For
the first method, a direct connection is
made between the receiver loudspeaker
or headphone socketand the computer’s
‘Ear’ socket, whilst the second method
uses hardware in the form of a tone
decoder and interface board. Assuming
that a suitable receiver is available, no
cost is involved in the first method. The
cost for the two circuits described in the
second method should be no more than
about £15, and considerably less if use is
made of scrap box components.

Method 1

The Spectrum’s cassette interface is

controlied by the ULA and is read by the
‘command:
IN 254

If the signal at the ULA tape input is
‘high’, the above command should return
a value of 255.

However, feeding a sine wave into the
Ear socket and continuously monitoring
the output by means of the following
Basic program:

10 LET L = IN 254 : PRINT L;

20 GOTO 10
does not return 255 for more than about
30% to 50% of the time. The reason for
this apparent discrepancy is the fact that
the ULA is also reading the input on
occasions when the voltage at the RC
input circuit has dropped below the
threshold value for correct operation
(Figure 1).

Therefore, a sampling technique is
used by which the input signal is
repeatedly read a large number of times
and the number of ‘highs’ recorded and
compared with areferencevalue. If more
than 30% of the readings are high, then
the program decides that a tone, ie a dot
or dash, is being received. Conversely, if
less than 30% of the readings are high,
the ‘no-tone’ or space routines are
called.

The advantage of using this sampling
technique is that the effects of random
noise are reduced and are less likely to
be interpreted as a genuine tone or no-
tone.

The program uses the ROM routine
starting at address 5633, and a RESET 16

Fig 1 Voltage at Ear socket

ULA reads low

ULA reads high

Volts

_ _Threshold
voltage

SPECTRUM MORSE

Software-only decoding for the lazy,

or hardware and

software for the

fussy, from Colin Tallis

instruction for printing the character to
the screen. The listing for the program,
which can be placed anywhere in the
memory, is given in Table 1. It can
conveniently start at address 30,000 and
occupies 311 bytes. After loading, the
program is run with the command:
RANDOMIZE USR 30000

No break key is available, but this does
not cause any problem since when the
screen is full, the computer obligingly
prints '‘Scroll?’ and enables the user to
continue, or to break out of the program
as required.

The sampling routine described above
also acts as’ a timing delay, and the
program appears to be able to read
reasonable quality Morse with fair
accuracy within the range of 8-20wpm.

Satisfactory decoding isdependent on
correctvolume control adjustment. If the
level is too low then there will be
insufficient signal to drive the ULA. Too
high a volume setting and the noise level
will preventthe program from identifying
a no tone state. Moreover, if two stations
are operating on frequencies that are
very close together, separation is diffi-
cult and the computer is unable to
decode the Morse correctly. Fading
signals can also make satisfactory
decoding extremely difficult.

These problems are considerably
reduced with the phase-locked loop
interface described below.

Method 2 -~ hardware interface

The second method of decoding the
Morse has anumber of advantagesovera
total software system. In particular it is
more selective and more sensitive to low
level signals. Two separate circuits are
required for the hardware, a tone
decoder and computer interface board.

Tone decoder

The IC chosen for the tone detection
circuit was the XR2211 decoder, which is
stocked by Tandy and Maplin. Ata cost of
approximately £6 this IC may seem rather
expensive, but it is straightforward to
use and the additional component count
is small. It includes an input signal
preamplifier, complementary outputs
and can operate quite happily on a5 volt |
supply. The prototype was assembled on
a small piece of Veroboard, though a .

neater layout can be produced with one
of Tandy’'s Experimenter boards. The
circuit diagram for the decoder is shown
in Figure 2.

The inputatpin2is derived from either
the loudspeaker extension, headphone
or tape record sockets of the receiver.
The latter is preferable, since it is
independent of volume control setting
and will not disconnect the loudspeaker
when in use. The circuit will operate
satisfactorily-over a wide range of input
levels, which means thatthere isnoneed
to compensate for fading signals.

Bandwidth is controlied by R3 and can
be reduced by increasing the value of
this resistor. However, if the bandwidth
becomes too narrow the IC tends to go

Tout of lock, particularly on weaker

signals. The component values given in
the circuit are a compromise between
selectivity and ease of operation.

'gable 1 Software-only decoder
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MORSE DECODING

V+ 4-51t0 12V
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Input O-

Table 2 (right)
Interface decoder

1~ 114
= 2
- o VR1
VA
Ic1 s
DR B
11
hind .]. 1k
0— 0 cs (73
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Fig 2 Tone decoder circuit

Two complementary outputs are avail-
able from the IC at pins 5 and 6, and a
changeover switch is included for selec-
ting either output. This feature, although
not essential for this project, was
included so that the tone decoder could
be used with other circuits that required
an input of the opposite phase. If it is
decided not to fit the switch, the output
should be taken from pin 5 to the
computer interface.

A power supply for the decoder can be

Sw1

utput

provided by the computer’'s § volt rail,
although it is preferable to take the
power from a separate soutce such as a
small battery, or even froni'the receiver
itself. However, if a supply in excess of 5
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smart blue binders, each
holding up to 12 issues
keeping them in prime
condition

Overseas readers please add 30p
Please allow 28 days for delivery
Send your orders to

Edwardschild Ltd, 28 Shenfield Cres
Brentwood, Essex CM15 8BN

TYPE
BI-POLAR
BI-POLAR
BI-POLAR
MOS-FET
MOS-FET
MOS-FET

Only

£4.75
inc p&p

*Rugged and reliable

AUDIO MODULES

For all PA discos, hi-fi & musical applications

* Exceptional audio performance
Full installation data supplied * Immediate despatch *
Complete range of match PSU's, pre-amps, protection and
bridging modules also available (SAE for lists) *

OUTPUT
50-100W
100-200W
200-300W
100-150W
200-300W
275-475W

KIT BUILT
£8.75 £10.95
£10.95 £14.95
£19.75 £24.50
N/A £19.95
N/A £32.95
N/A £54.50

Prices include VAT. Add £1.75 P&P.
RAK, Rosewood House, Bridge Road,
Downham Market, Norfolk, PE38 OAE
(0366)-382614

the hlghest quality

: t_he most cumpetitwe prices

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

V-212/222 20MHz Dual Trace
20MHz Sweep Delay

V-223

(illustrated)
V-209
V-422
V-423
V-509

20MHz Mini-Portable
40MHz Dual Trace
40MHz Sweep Delay
50MHz Mini-Portable

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

from £209|

V-650
V-1050
V-1070
V-1100
V-134
VC-6015
VC-6041

For colour brochure giving specifications and prices ring (0480) 63570
Thurlby-Reltech, 46 High Street, Solihull, W.Midlands, BS1 3TB.

+VAT

60MHz Dual Timebase
100MHz Quad Trace

100MHz Four Channel
100MHz DMM/Counter
10MHz Tube Storage

10MHz Digital Storage
40MHz Digital Storage
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MORSE DECODING

volts is used, the Zener voltage limiter
shown in the diagram will prevent the
output from rising.above 5 volts.

The completed decoder board can be
fitted into a small diecast box with SW1
and RV1 positioned in the lid. Screened
cable should be used for the connec-
tions to the receiver and computer
interface, either directly or by means of
suitable coaxial plugs and sockets.

Computer interface

The circuit for the interface is shown in
Figure 3. The address decoding is
carried out with the IORQ, RD and A5
lines. When all three are low, the NOR
gate of |C1a goes high. This output is
inverted by 1C2a and fed to the gate of
the tri-state buffer, |C3a.

Thus on executing an INA, (64)
command the data bus will be read and
the value placed in the accumulator. If
there is no tone D1 will be high, and if a
tone is present D1 will be low. The
program, which is listed in Table 2,
repeatedly checks the state of D1, and
using the method referred to previously
converts the sequence of tones and no-
tones into the appropriate ASCli charac-
ter which is subsequently dispiayed on
the screen.

Construction is straightforward, again
using Veroboard or similar material. If
the Tandy iC boards are used it is easy to
fit the 23-way double-sided edge con-
nector, which should preferably be of the
wire-wrap variety. The board may,
however, need to be trimmed to prevent
it from protruding below the base of the
computer. If the computer is a Spectrum
Plus this will not be necessary, because
of its built-in legs.

A 23-way edge connector was chosen,

rather than the 28-way version, so that -

~use could be made of a ZX printer. Figure
4 shows the positions of the relevant
connections used in the circuit.

The RF choke, L1, is fitted between the
screen from the decoder cable and the
interface 0 volt line. It can be made by
winding 20 turns of enamelled wire
around a small ferrite toroid approx-
imately 9mm outside diameter by 5mm
bore. After soldering onto the board, the
choke can be fixed in place with epoxy
adhesive.

Operation :

The decoder and interface should be
double-checked before switching on the
power supplies. Particular attention
should be paid to the interface board
since solder bridges can have unfortun-
ate consequences for the computer.

If satisfied, fit the connecting cables
between the receiver, decoder and
interface board, switch onand load inthe
program using one of the many machine
code loaders that have been published
elsewhere. A convenient place to locate
the program is address 30000 (7530 hex).

The program, which is 301 byteslong, is

5v =
BOTTOM —F TOP

D1

2 _ —

All iC’s
Pin 7 : OV
Pin 14:5v

+5Vi——a——o

ov

Fig 3 Computer interface circuit

run with the command:
RANDOMIZE USR 30000

Locate a strong Morse signal and fine-
tune with RV1 until the two LEDs flash
alternately with equal intensity. Prov-
ided that there is not too much co-
channel interference, the decoded mes-
sage should be displayed on the screen.

interference

Finally a few words about interference.
The Spectrum, as with earlier Sinclair
computers, generates a considerable
amount of RFl. Unless steps are taken to
reduce this interference to an accept-
able level, it can completely obliterate
the signal being received.

Siting the aerial as far away as possible
fromthe computer can be effective, but it
must be remembered that the domestic
mains wiring can distribute the computer
noise over a wide area. Outdoor aerials
are preferable, with screened feeder to
the receiver.

Attention should be paid to earth
loops. In the author’s experience, it has
been found that disconnecting the
screen from the TV end of the TV to
computer lead can be helpful. This
action will degrade the picture quality to
some extent, but nevertheless the dis-
play should still be acceptable. The
purpose of the RF choke, L1, shown in
Figure 3 is to reduce this form of
interference.

Some portable TV sets produce their
owninterference which can be picked up
by the cassette player and prevent
programs from being loaded correctly. In
a particular instance, the problem was
overcome by removing the computer
lead from the TV and reconnecting the
indoor aerial. A short piece of insulated
wire with a small crocodile clip at one
end was attached to the centre pin of the
coaxial plug on the computer cable, and

o Input from
—0 'NP
— decoder —

Fig 4 Edge connector

this makeshift ‘aerial’ placed near to the
TV's indoor aerial. With this arrange-
ment, there is no direct connection
betweenthe computer and the television
and therefore no feedback into the

M

JUNE 1986

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

cassette player.

PARTS LIST

TONE DECODER
Resistors ’
R1 470k
R2 15k
R3 270k
R4 10k
R5 10k
R6 2k2
Rv1 5k linear
Capacitors
C1 100n
C2 100n
C3 47n
C4 10n
C5 100n
C6 100n
Semiconductors
1C1 XR2211
D1 BZY88 4v7
SW1 SPDT
Veroboard etc

COMPUTER INTERFACE
Resistors
R1,2 1k
Semiconductors
1C1 74L827
1C2 74L.S00
1C3 74L.85125
D1,2 LEDs
L1 see text
2x23-way edge connector,
Veroboard etc
39



NOISE LIMITER

Improve the perceived quality

of your signals with an add-on
noise limiter and filter

R A Penfold

he high sensitivity of short wave

communications receivers makes
them vulnerable to problems with noise
spikes, picked up both via the aerial, and
via the mains supply in the case of a
mains powered set.

Obviously noise spikes can affect the
intelligibility of the received signal, and
when using headphones with many sets
there is the additional probiem of the
deafening and painful loudness of some
noise pulses.

The ideal solution is to have compre-
hensive mains filtering plus a noise
blanker, and many modern sets have
such circuits built in. For anyone wishing
to improve an older set there is no
problem in adding a mains filter, but

Noise spike

noise blankers have to be merged into
the existing circuitry, and this is not the
type of modification that many users are
willing or able to undertake.

Probably the best add-on solution to
the problem is a noise limiter, which was
the standard method of combating noise
spikes in the pre-noise blanker days. A
noise limiter is really just a clipping
circuit, and the idea is to have the input
signal at a level which just reaches the
clipping level on signal peaks. This
leaves the required signal unaffected,
but strong noise spikes (which exceed
the peak level of the required signal) are
clipped and attenuated to some degree.
This is demonstrated by the waveforms
of Figure 1.

Fig1: Clipping strong noise spikes

In practice, circuits of this type are
limited in their effectiveness, with the
noise spikes equal in amplitude to
normal signal peaks and well above the
average signal level.

Improved limiter

This design achieves improved results
by using a high slope low-pass filter after
the clipping circuit. One advantage this
brings is thatitenablesthe main signalto
be taken somewhat above the clipping
level without producing serious distor-
tion on the output. This raises the
average level of the required signal
while leaving the amplitude of the noise
spikes unaffected. The circuit is in fact
providing a simple speech processor
type action. The resultant compression
effectively reduces the signal to noise
ratio of the received signal somewhat,
but this is not a major problem provided
the amount of limiting is kept within
reasonable bounds.

There are a coupie of benefits to the
use of low-pass filtering in addition to
permitting clipping of the main signal. .
One of these is the attenuation of the
noise spikesthat is provided. The reason
for this attenuation is that the noise
spikes often have a large high frequency
content, and the clipping action tends to
boost the high frequency content stiil
further. The subjective improvement
tends to be better than the objective
improvement, as high frequency signals
tend to stand out from and be more
noticeable than low and middle fre-
quency signals.

The second improvement jssimply that
the low-pass filtering helps to reduce
adjacent channel interference. With a
receiver that has high quality IF filtering
the improvement will be minimal, but it
can be very worthwhile with receivers
that have inexpensive IF filters.

Circuit operation

The full circuit diagram of the unit
appears in Figure 2. The circuit is simple
in operation, with IC1 acting as the input
amplifier. lts gain can be varied by means
of RV1 from zero at minimum resistance
to about two times at maximum resist-
ance. Good results should be obtained
with the unit fed from a phone, external
speaker or line output socket.

The clipping is produced by D2 and the
base-emitter junction of Tri, and these

Positive clipping level

VV\I\/VV \/

Negative clipping level
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Fig 2 Circuit diagram of the noise limiter

limit the signal to about *0.6 volts.
Positive half cycles bias Tr1 into conduc-
tion and cause LED indicator D1 to flash
on. D1 acts as a simple clipping level
indicator, with its brightness giving a
rough guide to the degree of limiting
used. RV1 is adjusted for a ievei of gain
that causes D1 to light fairly brightly
during periods when the inputsignalis at
around fuil volume.

The filtering is provided by IC2 and its
associated components, which form a
conventional fourth order (24dB per
octave) low-pass filter having a cut-off
frequency of approximately 3kHz. The
output is intended for use with medium

impedance (about 100 to 600 ohm)
headphones, but satisfactory results
seem to be obtained with most high
impedance types if they are wired in
paratlel, or with series connected low
impedance types. With some sensitive
types the volume might be excessive, but
if necessary areductioninvolumecanbe
obtained by adding a resistor of around
100R in value in series with C8.

Construction

Most of the components fit ontoasmall
printed circuit board, as detailed in
Figure 3. Construction of the board is
extremely straightforward and should

Fig 3 Details of the printed circuit board and wiring
D1

PARTS LIST

Resistors (all 4W 5% carbon)
R1,2 22k

R3 47k

R4 2k2

R5 680R

R6,7 100k

R8,9,10,11 3k3

RV1 100k linear
Capacitors

C1 220nF polyester layer
C2 1uF 63V radial elect -
C3 212 63V radial elect
C4 10nF polyester layer
C5 15nF polyester layer
C6 47nF polyester layer
Cc7 2n2 polyester layer
cs89 100 F 10V radial elect
Semiconductors

IC1.2 pA741C

DA 5mm red LED

D2 1N4148

T BC109
Miscellaneous

SK1 3.5mm jack

SK2 standard (6.35mm) jack
B1 9 volt (PP3 size)

S1 SPST sub-min toggle

Case about 180 x 120 x 39mm
Printed circuit board

(Earth) (Earth) Control knob
Battery connector
5mm LED holder
Wire, solder, etc

Sk1 ' Sk2 Sw1
RV1
° °
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not give any difficulties. Note, however,
that the non-electrolytic capacitors must
be polycarbonate or miniature polyester

layer components  with 7.5mm lead
spacing if they are to fit easily onto the
board.

A case which has approximate outside
dimensions of 180 x 120 x 39 millimetres

is used as the housing for the prototype,

and this gives the unit a very neat
appearance, but it is-somewhat larger
than is really necessary and the unit can
be built into practically any small metal
or plastic box. Although | used a 3.5mm
jack socket for SK1, this could of course
be changed to some other type if itwould
be more convenient for your particular
set-up.

in use

If the unit is fed from a line output the
input signal level will be unaffected by
the receiver’'s volume control setting. It
isthen just amatter of setting RV1so that
D1 lights quite brightly on volume peaks.
If the unit is driven from an extension
speaker or headphone output the
volume control setting will affect the
input level to the limiter. Results will
probably be acceptable if the volume
control is set at roughly the point
normally used, and RV1 is then adjusted
as described above. However, in some
cases it might be necessary to advance
the volume control a little further than
normal.

While results fall short of noise blanker
standards, strong noise spikes are
reduced to a tolerable level and are
prevented from significantly reducing
intelligibility. Results are certainly far
superior to those provided by
straightforward clipping circuits.
However, bear in mind that with interfer-
ence which consists of a continuous
series of closely spaced pulses, even a
noise blanker is often of little value, and
a noise limiter cannot reasonably be
expected to provide a vast improvement
in the audio output signal under-these

conditions.

SPECIAL OFFER. SONNENSCHEIN DRYFIT A200 12VDC 5.7ah. 151.7 x 65.5 x 94.5M/M NEW AND BOXED.
HIGH IMPACT ABS CASE CAN BE USED IN ANY POSITION £16 95 INC VAT & C/P

CHERRY QWERTY KEYBOARD
NEW ASCI| 1Cs SN7493AN
SN7400N ETC £12.50 C/P 150

TEKTRONIX 7A12 DUAL
TRACE AMP £275 00

BRYANS XY RECORDER
TYPE 25000 A4 £215 00

TEKTRONIX 1A5
DIFFERENTIAL
AMPLIFIER £60.00

GOULD TYPE DC379 240V
INPUT 5V40A-12 4A+15 11A
SWITCH MODE PSU £65 00

P 5.00

DIE-CAST ALL BOX
4Vex1V8x2V21n £2 00 C/P 50p

COSSOR CDU150 DUAL TRACE
O'SCOPE C/W MANUAL 35MHz
£165.00

TEKTRONIX 53/564C DUAL
TRACE CALIBRATED
PRE-AMP £50 00

KINGSHILL STABILISED
METERED PSU TYPE 601 240V
{NPUT 0-60V 0-1A £50.00

FAIRCHILD 8M/M TYPE 70/07
SUITCASE TYPE PROJECTOR
C/W AUDIO AMF=LENS
CARRYING CASE 240VE19 95
C/P 3.00

CDC HAWK 5-5MB HARD
DISK DRIVE NEW & BOXED
C/W MANUAL £250.00

ELLIOTT TYPE 8443 ROTARY L

SHARP MZ80A COMPUTER C/
W MZB0AEU EXPANSION
UNIT £100.00. DATA BOOKS

ATTENUATOR £45.00 N
Z
€.

RACK CASE 18inx15inx7/2in
£16 00 C/P 3.75

AMF POTTER & BRUMFIELD
12VDC RELAY 240VAC 5A RES
ONLY 2 P/CO £325 C/P 50p

12-0-12 2A PER/WIND: 230V
PRIM £250 C/P 1.00

TELEQUIPMENT D67
O'SCOPE DUAL TRACE
35mHz £250 00

COMARK DIGITAL
THERMOMETER TYPE 3000. -
195TO -~ 1100°C. DATA AVA
£75 INC THERMAL COUP:

0-12-0-24V 230V PRIM. £2 95
. C/P 50p

KROHN-HITE CORP=WIDE
BAND DC-1MC 10WATT
AMPLIFIER TYPE
DCA10 £125.00

TEXAS INST PULSE
GENERATOR TYPE 6613E DATA
AVA £60.00

20-22V 2A 230V PRIM. £5 50
CiP 75p

9-0-9V 1A 230V PRIM" £195
C/P 50p

30V 25A 240V INPUT LINEAR
PSU KINGSHILL £30 00
C/P 9.50

BRUEL & KJOER ELECTRONIC
VOLT METER TYPE 2416.2-
200000H2z £85.00

230V/115V AUTO TRANS, 500W
£23 95 C/P 3.00

INTERNATIONAL LIGHT {L600
RESEARCH PHOTOMETER C/
W FLASH INTER-GRATER
1L610 £120.00

HEWLETT PACKARD 180A
O'SCOPE C/W 1801A D/CHN
50MHz VERT AMP + 1821A
TIME BASE & DELAY GEN
WITH DATA RACKMOUNT
WITH DATA £550.00

UNIVERSAL COUPLING ARMS
IDEAL FOR ROBOTICS 4in
CLOSED APPROX £2 00 C/P 25p

24V 4 8A 240V INPUT LINEAR
PSU NEW & BOXED £19.95
C/P 3.50

LYONS INSTRUMENTS PULSE
GENERATOR TYPE PG - 2E
10mHz

CETRONIC LTDLINE
CONDITIONER 50Hz INPUT
FREQUENCY 240V-20%~10%

SKVA 20 8 AMPS £350 00

TEKTRONIXTYPE S|
SAMPLING HEADS £200.00

FARNELL FAN COOLED
SWITCH MODE 240V INPUT
+5 10A-3 1A-12.3A-12 1A
£28.00 C/P 3.00

TEKTRONIX LINEAR IC TEST
FIXTURE 178 £500.00

DATARECORDING FAN
COOLED LINEAR PSU 240V
INPUT +15-15 8A PER
CUTPUT N/BOXED £40.00

PRESTELADAPTORMODEL PI
C/W INFRA-RED REMOTE
CONTROL KEYPAD INC ALL
ELECTRONICS CPU
ISOLATION TRANSFORMER
MODEM 1200 BAUDS RATE
PSU UHF MODULATOR ICs
AY3-1015D AY-3-9710HK. PIC
1650A-532 TY 16502 AY-3-9725 N/
BOXED £1595 C/P 3 00

—
V754
w——

FIELD ELECTRICLTD =

3 SHENLEY RD, BOREHAM WOOD, HERTS WD6 1AA

Tel: 01-953 6009

OFFICIAL ORDERS/OVERSEAS ENQUIRIES WELCOME/TELEPHONE ORDERS ACCEPTED
OPEN 5 DAYS 9AM/5PM. PLEASE RING FORC/P DETAILS NOT SHOWN ALL PRICES INC 15% VAT

UNLESS STATED.

pied
TO BEHELD ATWEMBLEY

CONFERENCE CENTRE SATURDAY
5TH & SUNDAY 6TH JULY, '86

THE FIRST TWO DAY FAIR TO BE HELD
IN THE SOUTH OF ENGLAND.

AMAJOR NEW EVENT IN THE
AMATEUR RADIO CALENDER.

OVER 200 RETAIL &
MANUFACTURERS STANDS —
PLUS LOTS MORE.

SEE FUTURE PUBLICATIONS FOR
MORE DETAILS.

THE ORGANISERS ARE AMATEUR RADIO
PROMOTIONS, WOODTHORPE HOUSE,
CLAPGATE LANE, BIRMINGHAM B32 3BU ~

/ TELEPHONE 021-421-5516

- AMATEUR RADIO
& ELECTRONICS

'- \% HOBBY FAIR:

o]
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@ TIP35B£1.30TIP35C
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ELMASET INSTRUMENT CASE

300x133x217mm deep

REGULATORS

LM317T Plastic T0220 variable

£10.00 ea(£2.20)

B | M317 Metal

E 7812 Metal12v1A.
7805/12/15/24 plastic ..
7905/12/15/24 plastic ..

CA3085 T099 Variable regulator

COMPUTER ICS
Used Eproms are erased and verified
27128-300nS New £3.50 10+ £2.60
2764 Intel/Fujitsu 300nS ...
2716 EX EQPT ...
2732 EXEQPT...
2114EXEQPT60p 4116 EXEQPT ..
6264L.P15 8K static ram .
§ 6116 -2 (TC5517AP-2)

POWER TRANSISTORS
25G1520 sim BF259 ..3/81100/£22
2SD794 sim BD131 . 4/£1100/£20
{ TIP141,142, 1471 ea, TIP112, 125, 428 2/£1.00
. £1.50
. 2/£1.00
. 4/£1.00
100/£30.00
10/£16.00

f SE9302 100V 10A DARL SIM TIP121.
2N3055 Ex egpt tested ..
Plastic 3055 or 2955 equiv 50p.
2N3773 NPN 25A 160V £1.80

DISPLAYS

| Futaba 4 digit clock, fluorescent display 5-LT 16

v Large LCD Clock display 1" digits . £3.00
§ 7seg 0.3” display comm cathode .... .. 2/£1.00

QUARTZ HALOGEN LAMPS

| A1/216 24v 150w

@ H112v 55w (car spot)..

& MISCELLANEOUS

|| FX2243 POT CORE & BOBBIN..

& | FX2243POT CORE & BOBBIN...

& Linear hall effect IC Micro switch no 613 554 51M R5
: £2.50 100+£1.50
: OSCILLOSCOPE PROBE KIT X1X10
§ Micro-switch no 613 SS4 sim RS 304-267
§ Cheap phono plugs .100/£2 1000/£18
| Ipoie 12 way Rotary switch .
Audio lcs LM380 LM386
1 Coaxplugs
4x4 MEMBRANE KEYBOARD ..
INDUCTOR 20pH 1.5A
COAXPLUGS....
§ 15,000F 40v "
@ NEWBRITISH TELECOM PLUG+LEAD...
: ..5/£1.00
. .5/€1
i STAINLESS STEEL HINGES 14.5” BY 1" OPEN £1.00

MAINS TRANSIENT SUPPRESSORS 245v ... 3/£1.00
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for
car/home alarms £3£100+ £2.00
12v 1.2w smail wire ended lamps fit AUDI/VW TR7
8 VOLVO SAAB.... ... 10/£1.00
12v MES lamps .. 10781
targe Heat shrunk sleeving pac .£2.00
. PTFE sleeving pack asstd colours . £1.00
50 mixed res diodes, zeners ... ... £1.00
Mixed electrolytic caps ... . 100/£2.00
| Stereo cass R/P head
¢ PCB Mono head £1, Erase head

332 LEY STREET, ILFORD,
ESSEX 1G1 4AF
Shop open Mon-Sat 1lam-2pm
TELEPHONE: 01-553 1863
COMPONERNTS

Thermal cut-outs 50, 77", 85',120'C.
Thermal fuse 121'C 240v 15A
Veropins fit0.1” Vero...
TO220 Micas + bushes 10/50p
TO3 Micas + bushes
RELAYS 240v AC coil
changeover£1 3polec/o
Fig.8 mains cassette leads....
KYNAR wire wrapping wire 2oz reel
PTFE min. screened cable
TOKIN MAINS RF{ FILTER 250v 15A ...
IEC Chassis piug/rfi filter 10A ...
Mercury tilt switch small
Min. rotary sw. 4p c/0 1/8" shaft ....
Thorn 9000 TV audio o/p stage ..
10m7 CERAMIC FILTER50p ...
6m or 9m CERAMIC FITLER 50p
240v AC FAN 4.6"” SQUARE NEW...
240/115v AC FAN 4.6” SQ. NEW
BELLING-LEE 12-way block L1469 ..
POTENTIOMETERS short spindie
2k5 10k 25K 1M Lin ....5/€1
500k lin 500k log long spindie . .. 4/€1
40KHZ ULTRASONIC TRANSDUCERS EX-EQPT.
. PAIR/£1.00
STICK-ON CABINET FEET . .. 30/£1.00
TO3 TRANSISTOR COVERS.... .. 10/£1.00
TRANSISTOR MOUNTING PADS T05/T018 £3/1K
DIL REED RELAY 2 POLE N/O CONTACTS..... £1.00
ZETTLER 24V 2 POLE c/o relay 30x20x12mm sim RS

£1.50100+£1
RECTIFIERS
120v 35A stud
12FR400 12A 400v small stud ...
BY127 1200V 1.2A .
BY254 800v 3A
BY255 1300v 3A
1A 800v bridge rectifier.
6A 100v bridge
10A 200v bridge ....
15A 100v bridge ....
25A 200v bridge £2.00 ea
25A 400v bridge £2.50

SCRs

ACOV8FGM 800mA 400v TO-92 Triac ...
MCR72-6 400v....

35A 600v stud

2N5061 800mA 60V T092..

TICV106D .8A 400v T092 3/£1.

MEU21 Prog. unijunction

TRIACS diacs 25p

TXAL225 8A 400V 5mA gate 2/£1.00 100/£35.00

CONNECTORS {EX EQPT. price per pair)
Centronics 36way |DC plug £410+£3.50
Centronics 36way |DC skt .£4.50
Centronics 36way plug (solder type) ..

‘D' 9-way £1; 15-way £1.50; 25-way

37-way £2; 50-way £3.50; covers 50p ea

WIRE WOUND RESISTORS
W21orsim2.5W100F ONEVALUEFOR

R47 1R02R02R7 3R95R0 10R 12R 15R 18R 20R 27R 33R
36R47R 120R 180R 200R 330R390R 470R 560R 680R 820R
910R

1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K

RO5 (50milli-ohm) 1% 3watt .. 4for €1
W22 or sim 6 watt 7 OF ONE VALUE for

R47 1R5 9R1 10R 12R 20R 33R 51R 56R 62R 120R 180
270R 390R R47 560R 620R 1K 1K2 2K2 3K3 3K9 10K
W23 or sim 9 watt 6 OF ONE VALUE for

R22 R47 1R0 3R0 6R8 56R 62R 100R 220R 270R 390R

.5/£1.00
200/€1.00
100/£2.00

PCB mounting 2 pole
... £1.00
. 3/£1.00

.. 100/£25.00
. £5.50 (£1.60)
.. £7.00 (£1.60)

4/£1.00

10/£1.00

... 8/£1.00
... 6/£1.00
.. 4/£1.00

... 50p
£1.50

... £1.50
10/£18.00
.. 10/£22.00

3/£1.00

MIN CASH ORDER £3.00
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
MIN. ACCOUNT ORDER £10.00

680R 1K 1K8 10K

W24/ sim. 12 watt 4 OF ONE VALUE for

R50 2R0 10R 18R 47R 68R 75R 82R 150R 180R 200R
270R 400R 620R 820R 1K

PHOTO DEVICES
Slotted opto-switch OPCOA OPB815
2N5777 50p

TiL81 TO18 Photo transistor.

TIL38 Infrared LED

OPI12252 Opto isolator

Photo diode 50p

MEL12 (Photo darlington base n/c)
RPY58A LDR 50p ORP12 LDR

LEDs RED 3mm or 5mm 12/€1
GREEN or YELLOW 3 or 5mm 10/£1 .
FLASHING RED 5mm 50p

DIODES

.... 100/£6.50 §
100/£30.00 {

.100/£1.50 ¥

183740 Germanium.

1N4004 or SD4 1A 300v ...

1N5401 3A 100V

BA157 1A 400V Fast recovery ..
BA159 1A 1000V Fast recovery ...

MULTI TURN PRESETS
10R 20R 100R 200R 500R
2K 5K 22K 50K 100K 200K

IC SOCKETS

. 100/£2.00

... 100/£3.00 §
.. 10/£1.00 &
100/£2.50 {8

.. 100/£4.00 &

6-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/21; o
100/£12; 1k/E50; 22/28-pin 25p; 24-pin 25p; 100/£20; §

1k/2100; 40-pin 30p; 16-pin 12/£1; 100/£6

TRIMMER CAPACITORS small |

GREY 1.5-6.4pF GREEN 2-22pF
GREY larger type 2-25pF

SOLID STATE RELAYS HNEW
10A 250v AC

Zero voltage switching
Control voitage 8-28vDC
VARIAC0to 130v 6A new uncased

POLYESTER/POLYCARB CAPS |

1n/3n3/5n6/8n2/10n 1% 63v 10mm
10n/15n/22n/33/47n/68n 10mm rad
100N 250V radial 10mm 100/£3 .
2u2 160v rad 22mm

470n 250v AC X rated rad ...
33n/47n 250v AC X rated rad 15mm
10n 250v AC X rated rad 10mm....
100n 600V SPRAGUE axiai 10/£1

BEAD THERMISTORS
GLASS BEAD NTC Res @ 20'c

250R 1K2 50K 220K 1M4

R53 THERMISTOR

BEAD TANTALUM CAPS
825V 47u3V 12/£1.
2u220v /81

100/£6.00 (£1)

100/E6 1k/E40 10k/£300 [}

... 100/£3.00

10N 50v dil package 0.3" rad. £4/100 ..

STEPPER MOTOR 4 PHASE 2 i

9v WINDINGS

OFFICIAL ORDERS WELCOME

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)
65p OTHERWISE (LIGHT ITEMS)

ADD 15% VAT TO TOTAL
BOUGHT FOR CASH

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

5for50p | ;

10/21.00 &

... 100/£6.00
. 100/£8.00 £

10/£30.00 ¢
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15/80H  £3.05 258546 £3.75 25D152K  £2.64 ANSH1  £2.92 BC183L  £0.11 BD380  £0.76 BF59%  £0.18 BY225-100 £1.13 °
15/85R  £3.05 25856  £2.80 25D198  £3.87 AN5120N  £4.50 BC183LB £0.26 BD410  £0.52 BF597 £0.27 BY226  £0.25
16039 £0.79 2SB61BA  £2.22 25D234  £0.49 AN5132  £4.39 BC184  £0.43 BD433  £0.47 BF694 £0.22 BY227  £0.49
16181 £1.04 25B631  £3.25 250235  £0.60 AN5250  £2.89 BC184L  £0.14 BD434  £0.49 BF757 £0.59 BY228  £0.60
16182 £1.04 2SB643  £0.54 25024 £2.29 AN5435  £3.08 BC184LB  £0.26 BD435  £0.49 BF 759 £0.47 BY229-1000 £1.12
16334 £0.98 25B669  £3.67 25D257  £2.94 AN5610  £7.43 BC18s  £0.27 BD436  £0.60 BF761 £1.08 BY229-600 £0.92
16335 £0.94 25B681  £3.96 25D292  £2.59 ANS612  £3.81 BC187  £0.28 BD437  £0.49 BF762 £0.75 BY225  £0.69
16446 £0.98 25B695  £1.98 250313 £2.59 ANS613  £3.80 BC204  £0.16 BD438  £0.40 BF869 £0.65 BY295-600 £0.81
16600 £1.38 25B75  £1.04 25D325D  £1.95 ANS630  £3.95 BC207  £0.14 BD441 £1.42 BF870 £0.30 BY298  £0.20
16802 £1.27 25B774  £0.65 2SD348  £16.13 AN5701N  £1.86 BC212  £0.11 BD442  £0.66 BF959  £0.42 BY299  £0.60
17052 £5.61 258819 £0.87 250350  £5.20 ANB250  £2.95 BC212B  £0.26 BD509  £1.42 BF960  £0.69 .  BY407  £0.84
17053 £5.61 25C1034  £6.75 2SD350A £2.80 ANG300  £7.00 BC213L  £0.10 BD510  £1.07 BF970  £0.69 BY49  £1.49
17074 £9.30 25C1050  £5.06 250353  £7.50 AN6310  £8.74 BC213LB  £0.15 BD519°  £1.50 BFR39  £0.44 BY448  £0.69
17089 £5.35 25C1096  £1.16 25D389  £2.41 ANG320N  £4.28 BC214  £0.10 BD52¢  £1.32 BFR61  £0.50 BY713  £1.10
17127 £3.51 25C1104  £3.98 2SD401  £2,55 ANB340  £6.46 BC214LB  £0.26 BD530  £1.10 BFR62  £0.30 BYW19/1000
17376 £1.58 2SC1106  £4.54 2SD414  £1.98 ANB341  £4.00 BC225  £0.40 BD533  £0.67 BFR78  £0.29 £0.
17523 £1.32 25C1114  £6.75 25D471  £2.13 ANG342  £1.81 BC237  £0.10 BD534  £0.53 BFR81  £1.85 BYWS6  £0.34
17524 £1.32 25C1116  £4.98 2SD560  £2.95 AN6363  £16.00 BC237BJ  £0.12 BD535  £0.77 BFRE6  £1.08 BYX10  £0.29
1N4ODT  £0.06 25C1124  £1.26 2SD588A  £1.99 ANB371  £2.00 BC238  £0.10 BD53  £0.61 BFR89 1.63 BYX55-600 £0.15
1N4002  £0.06 25C1129  £0.34 2SD600  £3.28 ANG387  £7.98 BC238A  £0.13 BD537  £0.74 BFR9A  £1.30 BYX71-600 £1.28
1N4OD3  £0.08 25C1131  £0.50 2SD601R  £0.88 AN6531  £1.95 BC238B  £0.13 BD538 0.67 BFT42  £0.43 BYX71-350 £0.72
1N4004  £0.06 2SC1158  £3.33 2SD613  £1.03 ANBEST  £1.35 BC239  £0.12 BD544B  £0.83 BFT43  £0.43 BYX94  £0.14
1N4005  £0.08 2SC1162  £1.05 2SD621  £12.67 ANBES2  £0.68 BC239B  £0.25 BD59%8  £1.25 BFT84  £0.40 BYYS6  £1.20
1N4006  £0.08 25C1172  £2.22 2SD636  £0.55 ANB610  £2.40 BC251A  £0.12 BD677  £0.53 BFW10  £0.80 BZY93C30 £1.86
1N4007  £0.07 25C1195  £3.26 2SD639-R  £0,85 ANB677  £6.60 BC294  £0.50 BD679  £0.57 BFX20  £0.34 BZY88 RANGE
1N4148  £0.04 2SC1212A £1.97 2SD655  £0.98 AN7111 1.45 BC300  £0.35 BD6BO  £0.76 BFX84  £0.37 £0.10
1N4448  £0.05 2SC1213  £0.89 2SD657  £2.85 ANTI4E  £5.94 BC301  £0.45 BD681 £1.48 BFX85  £0.41 BZX61RANGE
IN5401  £0.14 25C1226 £1.468 2SD661A  £0.80 AN7115 1.75 BC302  £0.53 BD6%6  £2.47 BFX86  £0.36 £0.1
1N5402  £0.18 25C1293  £0.90 2SD731  £2.48 AN7120  £4.865 BC303  £1.04 BD69%S  £3.49 BFX87  £0.58 BZX79RANGE
1N5403  £0.16 2SC1306  £1.98 250773 £0.33 AN7145  £2.80 BC307  £0.18 BD700  £3.70 BFX88  £0.34 £0.10
INS404  £0.15 25C1316  £4.10 250811 £5.54 AN7146  £4.35 BC307A  £0.14 BD707  £1.08 BFX83  £0.44 G060  £0.48
1N5408  £0.35 25C1317  £0.87 25D823  £1.98 AN7151  £2.26 BC308  £0.18 BD709  £1.12 BFY50  £0.32 C106M  £0.76
1N914 £0.04 25C1364  £0.49 25D837  £1.20 AN7156  £2.85 BC308A  £0.11 BD710  £0.80 BFY51  €0.50 C1129 £0.58
1R3403  £5.00 25C1383 €1.20  2SD841  £3.85 AN7158  £6.75 BC309  £0.17 BD80Y  £0.75 BFYs2  £0.27 CA3046  £2.08
151555  £0.20 25C1391  £2.45 250856 £2.25 AN7218  £1.84 BC317A  £0.13 BDE10  £0.69 BFY7?9  £0.49 CA3089  £0.83
1544 £0.10 25C1398  £0.84 25D857Q  £1.84 AN7223  £4.25 BC327  £0.15 BD879  £0.74 BFYS0  £0.61 CA3090AQ £3.25
1S5012A  £0.81 25C1413A £5.26 25D882  £1.50 AU107  £3.50 BC32%  £0.11 BD8SO  £0.79 BLY&  £2.20 CA3094 I
15921 £0.10 25C1446  £1.25 25D894  £1.50 AUT10  £2.25 BC337  £0.09 BDES5  £2.31 BR100  £0.22 CA3131EM £3.12
2N1303  £0.38 25C1447  £2.07 250898 £5.45 AU113  £5.25 BC338  £0.12 BD8%S  £2.48 BR10T ' £0.75 CBF16848N-07
2N2219A  £0.40 25C1475  £0.37 2SK105H  £2.15 AY105K  £2.08 BC360  £0.34 BD901 £0.79 BR103  £0.75 £1.56
2N2222 0.38 25C1505 £1.00 25K152  £2.98 AY106  £1.09 BC368  £0.24 BD2  £0.84 BR303  £1.26 CD4001  £0.38
2N2646  £0.80 25C1514  €1.37 25K34  £0.76 BAS24  £8.21 BC4d0  £1.09 BDWS3C  £1.56 BRC116  £0.67°  CD4002  £0.27
2N2904  £0.36 2SC1573Q £1.25 25K41 £1.07 8250 £2.65 BC44l  £0.44 BDWSAC  £1.56 BRC300  £2.01 CD4g08  £1.38
2N2905  £0.43 25C1578  £8.74 25K79  £2.98 B40 £1.55 BC454  £0.36 BDX32  £1.75 BRC5296 £0.77 CD4011  £0.29
2N2906  £0.38 25C1563  £1.17 40408 £0.50 BA130  £0.14 BC460  £0.42 BDX53A  £4.93 BRC6103 £0.83 CD4012  £0.24
2N2926  £0.15 28C1617  £3.89 40594 £1.53 BA1310  £1.98 BC461  £0.47 BDX53B  £3.35 BRC82  £1.08 CD4013  £0.47
2N3053  £0.27 250675  £1.41 40636 £1.43 BA1320  £1.38 BC462  £1.15 BDX54B  £2.61 BRCS3  £2.19 CD4016  £0.46
2N3054  £0.99 25C1678  £1.98 4EX581  £0.80 BA1322  £3.95 BC463  £0.64 BDX62A  £2.15 BRC84  £2.08 CD4017  £0.82
2N3055  £0.61 25C1741  £1.25 741 £0.30 BA1330  £2.75 BC477  £0.37 BDX63A  £1.96 BRX44  £0.60 CD4020  £1.23
2N3442  €1.16 2SC1810  £1.70 7805-TO22 £0.63 BA145  £0.49 '  BC478 .32 BDY20  £1.21 BRX49  £0.53 CD4021  £0.39
2N3702  £0.14 25C1815  £0.86 7806 £0.73 BA148  £0.33 BC479  £0.41 BDYS!  £1.18 BRY39  £0.69 cD4023  £0.28
2N3703  £0.14 25C1826  £0.65 7808 £2.39 BA154  £0.40 BC532  £0.28 BF115 £0.40 BSS38  £0.64 CD4025  £0.64
2N3705  £0.16 25C1829  £2.22 7812-T022 £1.16 BA155  £0.12 BC546  £0.17 BF117  £0.88 BSTB0140G £8.25 CD4028  £0.84
2N3706  £0.14 25C1875  £5.19 7815 £0.64 BA156  £0.05 BC547  £0.10 BF118  £0.67 BSTC0246 £7.25 CD4040B  £0.85
2N3707  £0.16 25C1881K £2.98 7818 £0.92 BA159  £0.12 BC548  £0.10 BF121 £0.25 BSTC0233 £7.25 CD4047  £1.08
2N3711 £0.11 25C1893  £3.02 7824 £0.64 BA182  £0.24 BC549  £0.10 BF123 £0.13 BSTC0143 £3.07 CD4049  £0.48
2N3771 £2.04 2SC1906  £0.98 7905 £0.80 BA222  £1.66 BC550  £0.40 BF127 £0.13 BSTD1043 £2.85 CD4052  £0.75
2N3772 £1.74 25C1921  £1.37 9368 £10.70 BA302  £1.24 BC556  £0.16 BF137 £0.28 BSVS7B  £3.49 CD4066  £0.38
2N3773  £2.20 25C1923  £1.07 NAT £6.00 BA311 £1.32 BC557  £0.10 BF153 £0.58 BSW68  £0.60 CD4069  £0.29
2N3819  £0.42 25C1929 £2.25 TELETON £4.50 BA312  £0.97 BC558  £0.10 BF154 £0.26 BSX19  £0.34 CD4070  £0.68
2N3823  £1.17 25C1942  £5.70 AAT33  £0.12 BA313  £0.76 BC559  £0.10 BF157  £0.33 BSX20  £0.34 CD4081  £0.35
2N3%04  £0.62 25C1945  £4.53 ACi23K  £0.43 BA317  £0.05 BCS50B  £0.11 BF158 £0.18 BSYs2  £0.50 CD4093  £0.72
2N3908  £0.62 25C1959  £0.31 AC127  £0.27 BA31E  £0.09 BC560C  £0.14 BF159 £0.18 BSY79  £0.51 CD4511  £1.10
2N4101  £1.33 2SC1957  £0.95 ACi28  £0.34 BA328  £4.77 BC635  £0.36 BF160 £0.31 BT100A  £1.61 CDd528  £2.04
2N4240  £3.30 25C1953  £1.93 AC138  £0.24 BA333  £1.37 BC636  £0.42 BF167 £0.38 8T106  €1.58 CDd556  £3.47
2N4444  £0.90 25C19%2 £1.93 AC141 £0.29 BA335 6.27 BC637  £0.24 BF173 £0.34 BT108 £1.45 CRO2AM-8 £1.58
2N5293  £0.50 25C1969  £2.92 AC142K  £0.43 BA5102A £3.78 = BCS39  £0.20 BF177  £0.88 BT119  £1.76 CVI2E  £3.07
2N5204  £0.50 25C1983  £8.35 ACI5S1  £0.28 BAS1T  £2.92 BC640  £0.24 BF178 £0.40 BT120 £2.17 CX095D  €3.14
2N5296  £0.49 25C1985  £0.55 AC176  £0.30 BA514  £2.25 BC87S  £0.39 BF179 £0.36 BT121 £2.48 CX104  £9.
2N5297  £0.50 25C2009  £0.34 AC179  £0.28 BA521  £2.02 BCSS0  £0.31 BF180 £0.36 BT123 £1.98 CX108  £10.50
2N5298  £0.61 25C2029 £2.33 AC183  £0.72 BA524  £8.94 BCX34  £0.40 BF181 £0.32 TBAS70 _ £3.06 CX109  £7.86
2N5771 £1.18 25C2028  £2.11 AC187  £0.39 BA526  £7.98 BCY70  £0.30 BF182 £0.34 BT151-800R £1.15 CX130  £8.76
2N6109  £1.58 2SC2063  £0.99 AC187K  £0.43 BA527  £2.98 BCY71  £0.21 BF183 £0.39 BIT6ME  £2.42 CX134  £11.04
2N6130  £0.72 25C2078  £2.39 AC188  £0.25 BAS32  £2.67 BCY72  £0.20 BF184 £0.43 BTT6218  £2.51 CX136  £11.49
2N6133  £1.25 25C2073  £1.84 AC188-01 £0.49 BAS36  £2.98 BD115  £0.36 BF185 £0.39 BTT8124 £4.89 CX139  £11.83
2N6180  £0.95 25C2085-Q €1.25 AC188K  £0.43 BAB209  £4.78 BDi16  £0.70 BF194 £0.14 BUI06  £2.48 CX157 €4,
2N6292  £1.68 25C2081  £1.30 AC193K  £0.65 BABS6  £8.99 BD124  £1.31 BF195 £0.14 BU108  £1.50 CX158  £4.10
2N696 £0.43 25C2141  £1.86 AC194K  £0.65 BA7100 £10.85 BD124P+KIT BF196 £0.17 BU10S  £2.25 CcXi77  £€6.75
2N698 £0.43 25C2166  £1.98 AD140 1.06 BAS4IA £16.72 . BF197 £0.16 BUTD  £5.69 TX187  £8.26
25A1006 £1.50  25C2216 £0.69 AD143  £1.25 BAB43  £3.96 BD131  £0.42 BF198 £0.17 BUIITY  £4.16 CX755  £12.95
2SA1011  £1.65 25C2233  £2.20 AD145  £1.60 BABS4  £5.76 BD132  £0.42 BF199 £0.17 BUI25  £2.48 CXg85A  £6.85
25A1015  £0.49 25C223  £1.65 AD161 £0.56 BAVI8  £0.21 BD133  £0.53 BF200 £0.37 BUI26  £1.88 DEC1 £2.20
25A1012  £1.25 25C2278  £1.14 AD162  £0.45 BAVIS  £0.11 BD135  £0.36 BF218 £0.36 BU137  £9.25 DEC2 £2.20
2SA1020Y £0.86 25C2314  £2.47 AD262  £1.25 BAV20  £0.31 BD136  £0.26 BF224 £0.17 BU205  £1.08 DS3486N  £4.33
2SA1027R  £0.45 25C2335-K| AF114 £2.47 BAV2]  £0.34 BD137  £0.36 BF237 £0.65 BU206  £1.27 DS3487N  £4.33
2SA473  £0.75 ‘ 10.41 AF115 £1.24 BAWE2  £0.19 BD138  £0.46 BF240 £0.17 BU207  £1.65 E1222 £0.40
2SA766S  £4.95 2502551  £1.26 AF118 £1.20 BAX12  £0.44 BD139  £0.34 BF241 £0.17 BU208 142 £5024 £0.28
2SC1173Y  £1.25 25C2565 £3.36 Af127 £0.50 BAX13  £0.11 BD140  £0.37 BF245 £0,50 BU208/02 £1.97 £5386 £0.25
25C1474  €£1.25 25C2570  £1.85 AF139 £0.53 BAX16  £0.11 BD144  £1.70 BF245A  £0.37 BU20BA  £1.12 £9003 £0.46
25C1509  £1.38 2SC2577  £1.75 AF178 £1.45 ' BCl07  £0.13 BD150  £0.75 BF245B  £0.49 BU208D  £1.95 £9005 0.80
2SD1391RL £3.95 25C2578  £6.75 AF179 £0.55 BC107A  £0.41 BD157  £0.67 BF246A  £2.52 BU209  £1.93 ESM310BP £4.15
25A1095  £4.10 25C2671  £1.99 AF180 £0.55 BC1078  £0.18 BD160  £1.60 BF255 £0.20 BU226  £2.95 FND! £5.78
2SA1103  £6.58 25C2626  £2.07 AF181 £0.53 BC108  £0.15 BD163  £0.71 BF256 £0.28 BU3%  £2.00 GC374  £1.65
25A329  £0.40 25C288A  £1.45 AF186 £0.53 BC108B  £0.15 BD165  £0.62 BF256LB  £0.42 BU326A  £2.20 GD243  £4.95
25A351  £1.17 25C3153  £8.26 AF239 £0.43 BC109  £0.12 BD166  £0.42 BF256LC  £0.42 BU326S  £2.20 GF758  £0.84
25A489  £1.17 2SC372  £1.40 AF279 £0.88 BC109B  £0.18 BD16E  £0.73 BF257 .34 BU406  £1.49 GH3F £1.82
25A490  £1.67 25C373  £1.16 AL113 £1.36 BC109C  £0.12 BO75  £0.60 BF258 £0.36 BU40GD  £1.79 HA11215 .08
25A493  £2.25 250383  £1.33 AN115  £3.98 BC113  £0.14 BD179  £0.49 BF259  £0.34 BU407  £0.82 HA11211  £2.53
25A562  £0.57 25C388  £0.50 AN1S5  £1.89 BC119  £0.36 BD181 £0.99 BF262 £0.57 BU407D  £1.00 HA11225  £4.29
2SA564  £0.58 25C3g4v  £0.81 AN206  £2.58 BC126  £0.20. BD1&2  £0.99 BF263 £0.57 BU412  £5.20 HA11226  £8.71
2SA614  £4.88 25C403C  £0.39 AN208  £3.85 BC132  £0.14 BD183  £0.99 BF271 £0.34 BU4%6A  £1.67 HA11228  £2.88
2SA628 1.14 25C41 £2.19 AN210  £2.28 BC135  £0.14 BD184  £1.21 BF273 £0.20 BUS00  £1.95 HA11235  £2.48
25A639S  £1.50 25C458  £0.39 AN211 3.25 BC137  £0.18 BD187  £0.53 BF274 £0.20 BUS(BA  £1.89 HA1124  £5.28
25A659  £0.49 25C495  £0.92 AN214Q  £2.75 BC133  £0.34 BD18Y  £0.69 BF324 £0.23 BUS3s  £5.80 HA11244  £2.82
25A673  £1.27 2SC515A  £1.85 AN231  £14.43 BC139  £0.28 BD10  £0.69 BF336 £0.33 BUGS  £2.65 HA11251  £4.47
25A684  £1.61 25C535  £0.79 AN234  £8.9: BC140  £0.45 BD201 ¢ £0.53 BF337 £0.40 BU705  £3.81 HA1125  £4.29
2SA697  £0.82 25C536  £0.29 AN236  £3.78 BC141 £0.34 BD202 ° £0.60 BF333 £0.40 BUSOE  £1.79 HA1137W  £2.87
25A699  £1.75 25C537  £0.54 AN233  £5.88 BC142  £0.34 BD203 - £0.50 BF335 £0.49 BUSO7  £0.80 HA1138  £85.03
2SA715  £0.95 2SC605.  £1.16 AN240P  £1.52 BC143  £0.33 BD204  £0.40 BF362 £0.66 BUB2GA  £2.15 HA11414  £5.65
25A747  £8.26 25C620  £1.46 AN241 1.71 BC147  £0.08 BD207  £1.79 BF363 £0.60 BUWS4  £1.39 HA1144  £7.87
25A748  £1.08 25C643A  £1.54 AN245  £4.49 BC148A  £0.10 BD208  £1.23 BF371 £0.50 BUXB4  £1.00 HA1156  €1.16
2SA817  £0.65 25C668 0.67 AN253  £2.97 BC148B  £0.13 BD222  £0.49 BF391 £0.25 BUX8S  £1.10 HA1160  £4.78
25A818  £1.82 25C681  £4.40 AN260  £3.85 BC148C  £0.11 BD225  £0.49 BF417 £0.84 BUY69A  £2.04 HA1166  £5.25
25A835  £2.50 25C682  £1.88 AN262  £1.98 BC149  £0.11 BS228  £0.63 BF418 £1.87 BY126  £0.13 HA1166X  £5.36
25A83  £0.89 25C684  £1.65 AN272  £7.92 BC149B  £0.13 BD229  £1.05 BF422 £0.29 BY127  £0.13 HA1167  £5.36
25A844  £0.35 25C693  £0.63 AN281  £6.65 BC153  £0.14 BD232  £0.50 BF423 £0.52 BY133  £0.11 HA11702  £6.80
2SA872  £0.70 25C710 0.69 AN295  £5.82 BC154  £0.14 BD234  £0.42 BF450 £0.35 BY164  £0.47 HA11706  £9.50
25A884°  £2.18 2SC7T11A  £0.50 AN301 £5.55 BC159  £0.16 BD237  £0.47 BF451 £0.29 BYi76  £1.52 HA11705  £8.00
2SA937R  £0.97 25C717  £1.28 AN3D2  £3.99 BC160  £0.40 BD238  £0.45 BF457 £0.41 BY179  £0.62 HA11703  £9.56
25A%40  £1.81 25C734  £1.43 AN303  £4.39 BCI61  £0.28 BD239  £0.45 BF458 £0.39 BY182  £1.05 HA11701  £9.56
2SA940-2 £2.14 2SC761-Y £0.95 AN305  £0.47 BC168  £0.36 BD240  £0.37 BF459 £0.52 BY184  £0.47 HA11710  £9.50
25A950  £0.72 25C783  £3.98 AN315  £2.46 BC169C  £0.16 BD241 £0.39 BF460 £1.56 BY187  £0.77 HANI7ZI3  £8.13
2SA951  £1.26 2SC790Y  £1.64 AN316  £8.53 BC170  £0.16 BD242  £0.39 BF469 £0.31 BY189  £1.76 HA11711  £20.16
2SA96-Y  £1.16 25C828  £0.28 AN31E  £6.27 BC171  £0.41 BD243A  £0.37 BF470 £0.55 BY198  £1.62 HA11715  £8.13
25A999  £1.36 2SC867A  £3.05 AN320  £5.47 BC172  £0.13 BD243C  £0.79 BF471 £0.31 BY201/2  £1.50 HA11714  £7.76
25B774  £1.15 2SC876  £0.96 AN321 £2.25 BC172B  £0.27 BD244  £0.51 BF472 £0.33 BY203/20 £0.41 HA11716 £13.10
25B185  £1.13 25C930  £0.54 AN322 €585 BC173_ £0.17 BD244C  £0.79 BF479 £0.61 BY207  £0.22 HA11725 £18.26
258375  £3.87 25C935  £4.13 AN331 £4.59 BC1748  £0.27 BD245C  £0.99 BF480  £0.60 BY208  £0.46 HA11725MP
2SB400  £0.40 25C936  £8.66 AN337 5.37 BC177  £0.20 BD246C  £0.89 BF491 £0.32 BY210-400 £0.18
25B405  £1.03 25C940 4.68 AN34OP  £1.17 BC178  £0.26 BD253  £1.085 BF495 £0.64 BY210-600 £0.27 HA117555P £6.23
258407 £3.24 2SD1128  £2.90 AN3ss  £5.98 BC179  £0.26 BD278A  £0.80 BF506 £0.43 BY210-800 £0.34 HA11781  £8.
2SB449B  £6.93 25D1138  £0.99 AN362  E£1.75 BC182  £0.09 BD317  £2.60 BF509 _ £0.41 BY218  £1.64 HA1180  £B.18
258511 £2.50 25D1273  £1.25 AN370  £3.95 BCiB2L  £0.10 BD318  £2.85 BF523 £0.20 BY223  £1.23 HAT196  £7.43
2SB54  £1.39 2501453 £0.75 ANS010  £8.70 BC182LB  £0.14 BD375  £0.42 .  BF532 £0.45 BY224-600 £1.88 HA13001  £6.28
44 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JUNE 1986
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HA1306 £2.26
HA1338 £7.50
HA1339 £2.33
HA13402 £7.87
HA1342 £2.65
HA1365 £4.02
HA1366WR £1.86
HA1367 £4.32
HA1368R £2.45
HA1368 £1.90
HA1370 £3.71
HA1374 £4.80
HA1377 £3.96
HA1389R  £2.05
HA1389 £2.39
HA1392
HA1394 £3.98
HA1397
HA1398
HA1406 £2.07
HA1452 £1.63
HBF4030AF £2.48
HD14538 £2.07
HD38702-A2

HD38750A53

HD38750A-7
. £7.28
HD38800A50

£1
HD44801A05

£17.49
HEF4001BP £0.67
HISH1010 £8.59
HISH1004 £6.00
HiSH1002 £9.50
HM6231 £9.81
HM6232 £8.89
HM6251 £8.70
HM7103 £2.46
HM8032 £3.22
HM9102 £3.22
HM9105 £3.24
HT4207 £17.16
HT4208 £18.28
IN5401 £0.11
1R2403 £4.28
IR2C05 £4.25
IR3P06 £2.28
IR3P08 £4.95
IR94558 £6.25
18751 £2.85
117425 £0.18
{ZOD03GE £8.37
1Z0020GE £8.93
K174YP £3.46
KA2101 £2.92
KC581C  £6.32
KC582C  £3.97
KC583C £5.54
£1.69
LA1201 £1.02
LA1210 £1.56
LA1230 £2.87
LA1320 £2.87
LA1352 £1.75
LA1357N £11.07
LA1363 £7.25
LA1364 £3.02
LA13650 £3.44
£1.94
£7.60
LA3155 £1.25
LA3301 £1.41
LA3350 £1.43

LA3361 £1.23
LA3365 £3.98
LA3390 £4.25
LA4030P £4.20
LA4031P £3.20

LD3150 £2.25
LM1017N  £4.29
LM1877 £10.92
LM224 £1.78
LM2808 £5.94
LM2877 £4.93
LM317CKC £1.38
LM324N £0.75
LM338N £0.80
LM340K £11.85
LM342P £1.62
LM342P £1.62
LM342P £1.62
LM348N £2.15
LM380N £2.80
LM384N01 £3.25

LM567CN  £1.71
LM6402/011

£10
LMB402A093

1LM748 £1.82
LM8360 £3.22
LM8361 £3.57
LR2612
LR3419 £9.37
LR3471 £9.37
LU1141 £7.27
LUS2012  £5.95
LUS2011  £4.98
LUO3112 £12.37
M193 £12.78

M21C £1.00
M23C £0.83
M293 £9.15

M51102L  £6.38
M5115P £5.24
M51203L.  £3.18
M51231P  £3.04
M5134-9341 £4.13
M51353P £5.25
M51381P  £4.50
M51333AP €£7.78
M51394P £11.97
M5142P £5.49
M5144P. £4.25
M51513L  £2.85
M515158L  £3.23
M51517L £3.71
M5192 £2.20
M5194AP £85.74
M5231L £1.95
M53274P  £1.33
M54532P  £2.15
M54544L £4.75
M58478P £8.75
M58485P £10.74

MAOS £1.07
MAB001 £0.82
MAB003 £1.16
MB3705 £1.98
MB3712 £1.88
« MB3713 £1.69
MB3730 £3.25
MC13002 £4.830

MC1310P £2.25
MC1327P  £1.33
MC1330P £1.69
MC1350P £1.81
MC1351P £3.96
MC1352P £1.98
MC1357P £2.18
MC1358P £1.30
MC14001
MC14013  £0.41
MC14493P £3.44
MC14494P £2.15
MC14497 £14.99
MC14510BAL

£3.75
MC14511BCP

£1.
MC1 4SZBBCP

£2.70
MC1712 £3.88
MCS5192 £13.50
MC7724CP £3.49
MC7818C £2.18
MCR100/7 £1.68
MCR106-5/6

£0.
MCR220/7 £2.28

MEQ0404/2 £0.

MEO411 £0.28
MEB002 £0.26
ME6102 £0.28
ME8001 £0.34

MLZ38 £8.77
ML¢23 £3.30
MLS26
MM5314N  £4.02
MM5316N  £4.25
MM5318N  £3.11
MMS5363N  £2.01
MM5387AA/N

£6.20
MM5841N  £6.49
MN1400VL £9.96
MN1405 £0.52
MN1435vX
£10.862
MN601A  £20.58
MP1182 £8.07
MP2794 £4.00
MP2812 £5.07
MPg512 £1.87
MPC536  £2.13
MPF256C £0.60

MPS6570 £0.48
MPSA42  £0.63
MPSAS6  £0.27
MPSAG2  £0.48
MPSU05 £0.86
MPSU10 £1.56

MPSUS6  £0.60
MPSU60
MRa18 £0.33
MR854 £0.72
4 £1.20
MSM5816RS
£17.38

MSM5840H £9.18
MVS460-02 £0.61

542 £2.38
NE5458 £4.33
NE555 £0.38
NE556 £0.95
NE565N £1.33
NEB45BN £3.35
NP1106 £5.61
0A202 £0.11

OA47 £0.14
OAg1 £0.09
OAg5 £0.09
0OC2s8 £2.95
0C29 £2,15
0OC36 £1.28
0OC44 £0.35
0C4s5 £0.18
0C72 £0.44
0cC75 £0.44

R2354B £2.01
R2443 £0.88
R2461 £1.50
R2540 £2.31

RCA16029 €£2.01
RCA16600 £1.38
RCA16802 £1.08
RCA17074 £6.60
RCA17376 £1.58
RCA17524 €£0.83
RCA17523 £0.83

£2.00

RGP10 £0.50
RGP30M  £0.59
RT402 £1.58
RT905A £2.38
S$1299 £5.74

82818 £4.08
837028 £6.18
S40W £10.89
$6080B £8.80

SAA1075 £8.25
SAAT121  £4.43
SAAT124 £328
SAA1130 £4.99

SAA1 £4.95
SAA3027P £10.03
SAA5000 £2.95
SAA5010 £8.39
SAA5012  £4.15
SAA5020 £5.78

SAB3210  £3.49
SAF1032P £6.80
SAF1039 £3.35

SAS5010  £8.39
SAS560S £2.26
SAS560T £5.42
SAS570T £5.42

SAS570S  £2.61
SAS580 £2.85
SAS6600 £1.33

SAS660 £2.97
SAS6700 £1.33
SAS670 £3.96

SAS6710 £1.33
SBA750 £1.61
SC84203 £18.98
SC9504P £1.95
SDA2006 £18.95
SDA2112/2

SG264A
SG613 £8.78

SI-1020H £10.89
SI-1125HD£17.63
S1125H  £7.50
S1225HD £17.73
SI1630HD £17.88
$16800 £12.00
SKE1/02  £1.85
SKE2F1/04 £1.39
SKE2G3/04 £1.05
SKE4F1/06 £0.73
SKE4F2/08 £1.24
SKE4F2/06 £0.85

SKE4F2/10 £1.24
SKE4G2/02 £0.96
SKEF3/10 £1.60
SK$1/10  £2.18
£3.14
SL1430T  £2.31
SL414 £3.69
SL432A £3.44
SL439 £2.48
SL471 £3.28
SL480 £3.14
SL490 £2.37
SL901B £8.32
SLS18A c!):9.07

SN16862AN £2.98
SN16966N £10.25
SN29717N  £7.19
SN29716N £3.66
SN28715N  £6.04
SN29722 £11.98
SN29723AN £7.65
SN29764AN £1.38
SN29767 £4.98
SN29770BN £4.24
SN29772BN £4.91
SN29771BN £4.93
SN29791  £1.87
SN29798N  £5.56
SN72709 £0.44

SN7400N  £0.34
SN7401N  £0.36
SN7402N  £0.65

SN7404N  £0.24
SN7408N  £0.27
SN7410N  £0.27
SN74121
SN7413N  £0.37
SN74141IN  £2.65
SN74151AN £1.51
SN74154N  £1.27
SN74180 £2.00

SN7420N  £0.34
SN7430 £0.49
SN7440N  £0.27
SN7472 £1.54
SN7474N  £0.44

SN7490AN £0.93
SN74LS26N £0.53
SN76001N  £1.65
SN76013N  £4.95
SN76013ND £2.48
SN76013HDG
£8.88
SN76023N £5.15
SN76023ND £3.96
SN76033N £4.18
SN76110N  £0.90
SN76115AN £1.61
SN76131  £1.92
SN76227N  £1.33
SN76226DN £1.98
SN76228N £3.27
SN76242 £8.98
£5.23
£2,90
SN76533N £2.47
SN76532N £2.95
SN76545 £4.87
SN76546N £3.47

SN76548 £2.89
SN76570  £3.08
SN76611 £2.89
SN76620 £2.59

SN76703N £5.458
SN76707N  £4.39
SN76705N £1.34
SN76730
SN76810N £0.80
SN76832N £3.25
SNS4041  £5.84
SNg4042
SP8385 £0.58

SPS5384 £1.98
ST1702L £0.99
STA401 £6.76
STA441C  £2.78
STA471C  £6.76
STK0029  £5.54°

STK0033  £5.35
STK0040 £12.00
STK0050 £7.67
STK0080 £9.16
STKO11 £3.96
STKO13
STKO014
STKo15 £7.78
STKO18 £6.91

STK025 £12.50
STK031  £12.98
STK040 £8.70
STK043 £13.44
STK054 £7.13
STK058 £18.25

STK080 £16.50
STK082 £11.86
STK086 £13.59

STK3044 £5.75
STK4019
STK430

STK433 £5.45
STK4332 £8.25
STK435 £8.94

STK4352 £12.28
STK436 £7.21
STK437 £7.80
STK4372 £3.88
STK438 £8.31

STK441  £11.28
STK443 £10.29
STK457 £13.45
STK460 £10.75
STK461 £9.

STK463 £11.53
STK466 £11.77

STK4833 £16.95
STK501 £6.32
STK502 £8.74
STK5314 £9.48
STK5730 £3.98
STK7216 £12.67
STK772 £6.95

T6036 £0.67
T6037 £2.11
T6044V £0.95
T6045 £1.20

TA7122B/P £0.92
TA7124P  £2.34
TA7128P  £1.850
TA7130P  £1.27
TA7136AP £1.27
TA7137P  £0.98
TA7141AP £3.87
TA7146 £2.50
TA7146P £4.23
TA7148P  £1.67
TA7149P  £3.26
TA7152P  £1.52
TA7153P £7.47
TA7161P £5.48
TA7162P £2.98
TA7169 £9.54
TA7172P  £1.41
TA7176P  £2.48
TA7193AP £6.67
TA7183P  £8.50
TA7201P £2.71
TA7203P
TA7204P £2.16
TA7205P
TA7206P £6.25
TA7207P
TA7208P £2.18
TA7210P  £3.88
TA7214P  £3.83
TA7215P  £2.58
TA7217AP £1.45
TA7222 £1.95
TA7226 £10.25
TA7227P £2.81
TA7226P £4.45
TA7230P £4.98
TA7232P  £6.80
TA7233P £85.32
TA7240AP £7.83
TA7245P  £7.50
TA7270 £6.75
TA7310P  £2.15
TA7312P  £2.45
TA7313AP £1.850
TA7314 £5.94
TA7323P £3.18
TA7325P  £1.18
TA7333P £1.35
TA7340P  £5.08
TA7607AP £13.90
TA7609 £3.2

TA7611AP £4.80
TA7616P  £8.28
TA7622AP £8.94
TA7628P  £5.62
TA7628P £7.50
TA7630P  £2.98
TA7640AP £1.19

TA7672P  £1.78
TA7676P £2.81
TA7726P £10.25
TAA320A £1.27
TAA350A £0.80
TAAS570 £1.74
TAAB21AX1 £2.48
TAAG21A12 £2.14
TAAG61B  £1.00
TAAB91 £8.58
TAA700 £3.75
TAAS30 £4.87
TAAS70 £2.83
TAD110 £2.52
TAG232-600£0.73
TAG626-600 £1.06
TBA120AS £1.24
TBA120SB £1.08
TBA120T £0.95
TBA120U £2.50
TBA120A £1.03
TBA1440 £2.03
TBA1441  £1.62
TBA1440G £5.20
TBA1441 £1.78
TBA240A £3.99
TBA395
TBA395Q £1.10
TBA396
TBA400
TBA440P £2.45
TBA480Q £1.30
TBAS0OP £6.58
TBAS510 £1.37
TBA520 £1.84
TBA520Q £1.68
TBA530 £1.30
TBA530Q €£1.30
TBA540 £1.18

TBA570A £1.71
TBA641A12 £4.13
TBA641B72 £3.03
TBA651 £1.76
TBA673 £2.60
TBA700 £1.85
TBA720 £1.55
TBA730
TBA750Q £2.90
TBA760 £1.71
TBA800
TBA810S £1.61
TBAS10T £1.50
TBA810AS £1.00
TBA820
TBA820M €£0.82
TBA8S0 £2.50
TBA920
TBA920Q £2.31
TBAS40 £1.87
TBAg50 £1.55
TBA970
TBASS0
TBAG90Q £1.68
TC4001BP £3.28
TC4011BP £3.50
TC4013BP £3.75
TC4016BP £3.18
TC4053BP £4.34
TC4068 £1.52
TC4071BP £2.76

TC4514BP £4.15
TC2002BP £11.95
TCA270Q €£1.71
TCA270S £2.18
TCA270SQ £1.65
TCA290A £2.39
TCA420A £2.16
TCA440 £1.93
TCA530 £2.16
TCA640 £10.26
TCAB50 £2.04
TCA660B £3.30
TCA730 £3.81
TCA750 £2.25
TCA800Q £6.95
TCA830S
TCA890 £5.44

TCAg00 £2.04
TCA810 £1.68
TCAS40 £1.80
TCAS40E £2.93
TCE330 £3.89
TCEP100Q
£10.28

TCEP100  £9.61
TD3406AP £3.98
TD3F800R £3.92
TD3F900H £4.16
TD62105P £2.50
TD62104P £2.80
TD62706P £4.50
TDA1001B £2.31
TDA1003A £2.25
TDA1005A £2.22
TDA1006A £2.11
TDA1010AF £4.25
TDA1011  £2.40
TDA1010  £1.15
TDA1011A £5.28
TDAt102B  £2.45
TDA1034B £2.42
TDA10358 £2.98
TDA1035T £2.88
TDA1037 £1.98
TDA1037D £3.25
TDA1044
TDA1047 €£4.10
TDA1059B £0.80
TDA1054M £1.21

TDA115T  £1.22
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TDA3651 £3.30
TDA3651A £2.68
TDA3950 £3.28
TDA4050B £3.98
TDA4280 £7.20
TDA4280 £4.47
TDA4400 £2.27
TDA4420 £5.01
TDA4422 £8.32
TDA4427S £9.00
TDA4431  £2.27
TDA4440 £2.87
TDA4442 £4.88
TDA4500 £7.30
TDA4B00 £2.84
TDA4610 £4.80
TDA4620 £4.48
TDA5500 £2.73
TDA5700 £2.60
TDA7270S £2.28
TDA8190 £3.47
TDAS403 £3.18
TDA9503 £2.92
TDAS513  £5.44

TDA1170S £2.23
TDA1190  €£2.11
TDA1190Z £3.98
TDA1200 €£1.50
TDA1235 £3.88
TDA1236 £4.30
TDA1270 £3.76
TDA1327A £1.33
TDA1412 £1.08
TDA1420 £1.88
TDA1440 £3.45
TDA1470  £3.16
TDA1470P £4.25
TDA1506 £7.43
TDA1510  £5.90
TDA1512 £2.89
TDA1515 £16.80
TDA1558 £3.18
TDA1670 £4.48
TDA1770 £6.85
TDA1905 £1.76
TDA1908  £1.75
TDA1940 £1.95
TDA1950 £4.78
TDA2005 £5.08 TDB1033 £2.08
TDA2006 £1.58 TDE108t  £86.61
TDA2004 £2.27 TE626 £1.49
TDA2002 £0.90 TEA1002 £3.47
TDA2003 £1.78 TEA1008 £1.86
TDA2010 £1.88 TEA1014 £2.48
TDA2020 £2.77 TEA1020SP £8.21
TDA2030 £1.99 TIC106C  £0.61

TDA2140 £1.59 TIC106M  £0.77
TDA2150  £6.20 TIC116Y100 £2.07
TDA2151  £1.93 TIC44 £0.7

TDA2160 £4.01 TiC45 £0.77
TDA2161 £1.88 TiCA7 £0.35

TDA2170 £2.98
TDA2130 £4.95
TDA2270 £4.68
TDA2510 £7.88
TDA2520 £2.37
TDA2522 £3.46
TDA2524 £4.50
TDA2521  £3.71

TIP120 £1.06
TIP110 £0.53
TIP112E £0.85

TDA2525 £3.90 TiP137 £1.50
TDA2532 £2.50 TIP2g £0.66
TDA2530 £2.70 TiP2955 £0.95

TDA2541 £2.48
TDA2540 £2.15
TDA2545Q £5.94

TDA2560 £2.17 TIP23D £0.78
TDA2575A £0.80 TIP3055 £0.78
TDA2571AQ TIP30A £0.41

£3.60
TDA2576A £2.85
TDA2571A £3.66

TDA2578A £4.93 TIP31C £0.50
TDA2576A+K TIP32A £0.53

£11.98 TIP32B £0.69
TDA2581 £2.28 TIP32C £0.40
TDA2582 £2.18 TIP33 £0.85
TDA2531  £2.50 TIP33A £1.05
TDA253¢ £3.26 TIP33C £0.80

TDA2593 £2.47 TiP34 £1.18
TDA2581Q £0.83 TIP41A £0.49

TDA2595 £5.26 TIP41B £0.65
TDA2600 £5.50 TIP41C £0.49
TDA2611AQ TIP42A £0.49

£2.98 TIP42B £0.53
TDA2612Q £4.68 TIP42C £0.53

TDA2611A £1.25 TIP47 £0.65
TDA2610  £2.79 TIP48 £0.92
TDA2620 £2.18 TIP49 £3.61
TDA2630 £1.96 TIP55A £3.65
TDA2631 £2.73 TiS43 £1.34
TDA2640 £2.59 TISS0 £0.28
TDA2652 £6.98 TLO1ICP  £1.55
TDA2653 £5.68 TLO72 £2.85

TDA2654 £6.18
TDA2670 £2.48
TDA2680 £3.20
TDA2630A £2.65
TDA2740 £6.00

TL434CN  £6.74
TLO72CP  £2.58
TMP4320 £15.00
TMS1024NLL

£6.86
TMS1025N £6.28

TDA2780AQ

£8.14 TMS83720ANS
TDA2795 £2.78 £19.50
TDA2781 £2.50 TMS3748NS
TDA2910 €£13.28 14.95
TDA3000T £2.55 TMS3755 £13.65
TDA3180  £3.95 TMS3894NL
TDA3300B £9.00 £19.28
TDA3330 £3.30 TMS5102NLL
TDA3506 £7.98 £6.25
TDA3501 £7.28 TUA2000 £6.98
TDA3500 €£4.25 TV106 £1.76
TDA3510 £6.58 TY6010B  £2.97
TDA3520 £8.71 UosG £1.14
TDA3540 £2.98 ULN2204 £11.45
TDA3541 £3.80 UPAS3C £4.94

TDA3560 £5.00
TDA3571Q £2.83
TDA3576
TDA3590
TDA3581  £6.45
TDA3650 £7.50
TDA3652 £5.44 UPC1032H €£0.62
TDA3651AQ UPC1042C £8.95

£4.38 UPC1156H £2.96

Full list available with order
or SAE please 9" x 4"
Telephone answering
machine available
24 hours
0902-712083
for Access and Barclaycard
customers
Stock queries by post only

For quantities of 100+ per line -
Please ask for special quote.
Orders from Gowt Institutions, Schools,
Nationals etc, accepted with official
order.

UPC1003  £4.95
UPC1009C £6.32
UPC1025H £2.90
UPC1026C £1.24
UPC1028H £2.00
UPC1020H £2.77

All goods should be delivered within 4
working days.
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Auroral activity dominated the DX
scene during February. There were
two instances of the phenomenon, both
at the beginning of the month. Unfortu-
nately the bitterly cold weather (remem-
ber it?) proved to be disasterous for
sporadic-E reception: signals, like so
many forms of life, seemed to go into
hibernation. However, by the time
enthusiastic R&EWreaders are browsing
through this column, sustained sporadic-
E openings should be with us once again.

Meteor shower DX was lacking too, but
a mini-trop opening towards the middle
of February produced DX-TV in_colour
from West Germany on the 12th and 13th.

DX-1V log for February
This month’s log is short and sweet

reflecting the poor conditions experi-
enced. The details are as follows:
1/2/86: Auroral activity noted throughout
Band | affecting most channels. Signals
from Swedish TV (SR) on channel E2
were identified by Chris Howles of
Lichfield.

5/2/86: Czechoslovakia (CST) with the
‘RS-KH’ electronic test card on R1; RA}
(Italy) with programmes on channel IA;
TVP (Poland) on R1 with their slightly
modified PM5544 test pattern. Reception
noted by Simon Hamer of New Radnor in
Powys.

9/2/86: Polish PM5544 pattern on chan-
nel R1 from TVP; ORF ‘Telefunken TO5’
monoscopic test card on channel E2a
from Austria, received by Welsh DX-TV
enthusiast Simon Hamer.

11/2/86: TDF (France) with programmes
from tf1 (First network) on channel E42,
Antenne 2 (Second French service) on
E39, FR-3 on E45, and Canal Plus (Fourth
network) on channel L5; BRT-1 (Belgium)
on E10 from Wavre, also on E43 from the
Egem transmitter; BRT-2 from Egem on
channel E46. All reception via enhanced
trop conditions and noted by Kevin
Jackson in Leeds.

12/2/86: BRT-1 on E43 and BRT-2 E46,
both from the Egem outlet; NOS-1
(Netherlands) on channel E6 from
Smilde and on E39 from Wieringermeer;
NOS-2 from Wieringermeer on E45;
WDR-1 (Westdeutscher Rundfunk, West
Germany) on channel E46 from Kleve;
ZDF (Zweites Deutsches Fernsehen,
West Germany) on E35, E37 and E39,
probably from Wesel, Aachen and
- Osnabriick respectively; WDR-3 on E48
from Wesel. All DX viatrop and logged by
Mark Dent in Leeds.

13/2/86: NOS-1on channel E39 and NOS-
2 on E45, both from Wieringermeer; ZDF
on E35 from Wesel. Trop reception noted
by Mark Dent.

15/2/86: TDF Canal Plus from Lille on
channel L5; BRT-1 from Egem on E43.
Signals, via trops, seen by Kevin
Jackson.

Test card waich

Norddeutscher Rundfunk of West Ger-
many have been noted using an optical
colour test chart. Thomas Graf of Porta
Westfalica reports seeing it from the
100kW channel E9 NDR-1 transmitter at
Hamburg on February 13th at 0718GMT.

The pattern is based on an old EBU
colour chart used mainly for checking
studio cameras. Itisn’t normally radiated
during test transmissions. it is inter-
esting to note that this chart was
considered by RA} in ltaly for use with
their experimental colour television
service during the early seventies.
However, as far as we know, it was never
transmitted on a regular basis.

Sandor Rottenbacher of Hungary has
sent information concerning test trans-
missions from Magyar Televizié. The test
card is the familiar PM5544 with the
identification ‘MTV-1' or ‘MTV-2' at the
top and ‘BUDAPEST' at the bottom.
Occasionally a multi-burst (frequency
gratings) pattern precedes the test card.
incidentally, don't be surprised to see
the PM5544 for a few minutes around
2025GMT during the sporadic-E season.
There is often a five minute pause in
transmissions — probably it's the techni-
cians having a quick tea break!

MTYV also use an alternative colour test
pattern with the identification ‘MTV
BUD'. This is somewhat of a rarity (just
like the BBC’s!), since we have had no
reports of its appearance in Band |
during any past sporadic-E season. It
should be noted by DX-TV enthusiasts
that there are no transmissions from
MTV on Mondays, except for national
celebrations or important sports events.
So, if you receive a programme on an ‘R’
channel which you cannot identify and
it'sa Monday, itisn’t likely to be Hungary.
For the hardened telly addict in Hungary
there's always cable TV in certain areas
which operates on Mondays, but only for
about an hour.

On the subject of television in the UK,
DXers on the Continent may be inter-
ested to know that BBC-2 transmits the
digital Test Card F or the electronic Test
Card G on very rare occdsions during
periods which are now devoted to
rubbish from Ceefax. Also, watch out for
regional programme variations on BBC-2
and the accompanying .captions. Until
recently regional programmes were only
broadcast on BBC-1.

Reception reports

Lichfield DX-TV enthusiast Chris
Howles has recently been in touch
concerning strange humbars and gene-
ral noise effects throughout Band | on
February 1st. Chris had in fact witnessed
auroral activity, and the Swedish PM5534

test card could be made out on channel
E2. The signal was rather unstable giving
the impression that a dicky aerial
connection was the culprit.

Chris recently installed a new rotat-
able outdoor system for UHF, but- his
eagerness to try it out was marred by his
neighbour’s equal eagerness to prevent
him from using it. Apparently the sound
of the rotator’s motor is too much for
certain delicate ears.

Record breaking aurora

Kevin Jackson of Leeds has com-
mented on the recent poor conditions.
To make matters worse he missed the
whopping aurora on February 8th. The
event was later brought to his attention
by radio amateur colleague, Mike
Allmark. The aurora started at tunchtime
and it even affected 70cms (the low end
of the UHF band, below channel 21). It
transpires that this particular aurorawas
something of a record-breaker. The
magnetic figure fo‘r a major storm is
anything over 50, and the February
aurora registered i 208 according . to
measurements obtained in the USA.

Mark Dent, also of Leeds, has recently
become adad with aifewsleeplessnights
it would seem. Or? February 22nd at
approximately 0200GMT when all the
BBC and IBA stations had closed, he was
tuning around and noticed a weak but
locked picture. on channel E39 coming
from the south-west. With his D-100 DX-
TV converter switched to the narrow-
band IF mode, Mark|could just make out
the film ‘Beverly Hills Cop’ which he had
watched on video "the previous week.
Stray radiation from a neighbour’s video
recorder was considered as the possible
cause, or even one|of those illicit low-
power transmitters advertised as having
a range of 30ft or so. After the film
finished at about 0300GMT there was a
break lasting some five minutes followed
by teletext pages. The same few pages
were repeated a number of times. Could
this be a pirate TV station operating in
the Leeds area?

New TV receivers

Details of two new multi-standard
receivers have been forwarded by Tony
Privett of Basingstoke. They are guaran-
teed to whet the appetite of any DX-TV
enthusiast with a few pounds to spare!

The first is a 10 inch battery/mains
portable TV/monitor from Saba, known
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EDITORIAL
ASSISTANT

TRIAX OMNI-FM AERIAL FRINGE FM RADIO AMPLIFIER
The TRIAX OMNI-FM represents fine value in omni-directional reception. This high quality

We're Currenﬂy IOOking for an assistant for one of aerial gives q|ltat:1el pick-up from all directions — ideal for locations where diverse transmitter
. . . sites are available.
our teChnICGI pUb'lCGflonS. For increased omni-directional gain {unity), 2 similar aerials can be stacked one above the

other, a further advantage being reduced pickup above/below the aerials {gives reduced

aircraft flutter and household electrical interference). No comp ]
The job will involve general office duties, with e e e
. . n abo m recommen
some subbing and proof-reading. Consequently RADIO SpETBACK AMPLIBE_SRX.StVery low noise {1.94B), HIGH gain {20dB) and with excellent
. . . . . signal handling characteristics are the essential features of this attractively housed mains
a fair degree of literacy is required, and a basic powered u, sgnals ooy and or O i
. \ ndoor use allows optional amplification on weak signals only and for DXing - est also
knOW|edge of electronics and/or amateur radio ;sr{_lov;hlxs%hpia)%ifge%epto maima?n optimu?n low noisr:; in;r)ut pegrfonu:\ears\légg When
would be advantageous. T :
g TRIAX OMNI-FM, Horizontally polarised 88-108MHz baiun matched aerial ........................ £12.33
TRlAkx Twﬁ::esm:lt-’fhg Aerials, higher output system which includes the Triax 721/BII stnépsli’r;
. . x H N L3 - U U TS RRUUPT
If you think you fit the bill and would enjoy the ;tllaltl:JGEgE!ectronics FM Radio set-back amplifier, High 20dB Gain, very Low Noise figure only
benefits of a friendly working environment, a %"&'f‘ma“: ’_’°€§.§§’MMH i At wmitﬂz
ﬂeXi'ﬂme ClrrCIngemenf Gnd G penSIon SCheme, reftectors, BaIN95dB ... s .
. . WHETHER YOUR NEED IS FOR LOCAL OR FRINGE RECEPTION, ALTERNATIVE CHANNELS,
please write fo Ralph Elliot at the address below. TV/FM DXING, OR FOR A DISTRIBUTION SYSTEM, AGRIAL TECHNIGUES IS THE ‘ONE STOP

ADDRESS FOR ALL EQUIPMENT.
AERIAL TECHNIQUES IS UNIQUE ~

M H i OUR HIGH QUALITY CATALOGUE COSTS ONLY 65p.
soverelgn Pu bl Icailons Send for your copy today — please include an SAE with all enquiries.
. All prices inclusive of VAT and carriage Delivery 7-10 days.

sovel'eig n House \ ACCESS & VISA Mail and Telephone orders welcome
Brentwood ‘ AERIAL TECHNIQUES v

Essex CM] 4 4SE 11 Kent Road, Parkstone, "mm

Poole, Dorset BH12 2EH. Tel: 0202 738232

Electronic colour test card radiated occasionally  Digital test card 'F” transmitted by BBC2 onvery ~ EBU colour test chart — a modified version used
by MTV in Hungary rare occasions in West Germany

News programme in English transmitted by the Colour bar pattern radiated by the TV service in  An unusual test card used by ltalian pirate
TV service in Egypt Sweden station Teleradio Ragusa
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DX-TV RECEPTION REPORTS

as the Ultracolour PM 25 S 42. it will
resolve the various transmission stan-
dards found in Europe, namely PAL
systems B and G (5.5MHz sound), SECAM
- B and G (East Germany with 55MHz
sound), PAL system | (UK and Eire with
6.0MHz sound) and SECAM L and L’
(France). The price is around the £300
mark - this includes an infra-red remote
control unit. The PM 25 S 42 may be
obtained from: Video Prince Ltd, 328
Edgware Road, London W2 1DY.
Telephone (01) 724 3800.

The second receiver is an all singing,
all dancing model from Grundig which,
according to the specification,. will do
just about everything apart from feed the
cat. Perhaps a plug-in module will be
available for this in the future?

The TV is known as the Super Colour
P 55-245/9 GB/UHF-VHF Multisystem. Itis
mains operated and the transmission
standard is entered into the receiver’s
memory in coded form. It will resolve
PAL, SECAM and NTSC (3.58MHz and
4.43MHz chroma subcarriers) colour
systems and caters for the following
sound spacings: 4.5MHz (US standard for
usein Europe for AFN TV transmissions);
55MHz (CCIR Western Europe); 6.0MHz
(UK and Eire); and 6.5MHz (Eastern-bloc
countries, USSR and China).

The TV will also resolve French
SECAM system L transmissions, thus
making it an ideal receiver for anyone
living inthe south of England who may be
considering using it for domestic and DX
purposes. We recommend that you
consult your local Grundig dealer for
further information such as the price and
availability.

How to become a DXer

In the last couple of columns we have
discussed the reception of distant
broadcast television stations via spor-
adic-E and tropospheric propagation. To
summarise, sporadic-E mainly affects
Band | channels (the old British 405-line
channels 2-5), aithough an intense
opening may result in the FM radio band
becoming active or, in rare cases, the
lower channels in Band 1} (the old 405-
line channels 6 and 7). .

Activity is at a peak during the summer
months between May and September.
Openings are completely random and
may come from any direction. Reception
can last for only a few minutes or several
hours with signals ranging in strength
from barely detectable to overloading.
Since transmissions are reflected by the
ionised E-layer a ‘skip’ or ‘hop’ distance
is involved, typically 600-800 miles.
Simple aerial systems can be installed
initially due to the high signal strengths

encountered, although a multi-element’

array comes into its own with weaker DX
signals.

Tropospheric propagation largely
affects the top end of Band | (VHF), FM
radio, Band Il and UHF TV channels.

Very occasionally the lower Band |
frequencies become active. Reception

via improved trop conditions is associ- _

ated with anticyclonic weather systems
and can, to some degree, be predicted.
DXers should watch out for the co-
channel interference announcements
from the BBC and IBA.

Receiver systems for DX-TV

Most UK receivers will not cover
channels other than at UHF. This
problem can be overcome by fitting a
multi-band tuner to give facilities for
Bands | and lIl. Various tuners are
available cheaply from Sendz Compo-
nents, who often advertise in this
magazine. Itshould be borne in mind that
a switch is required to select the
appropriate band, and in orderto prevent
the risk of shock everything should be
electrically isolated. If you do not feel
competent to carry out such modifica-
tions, then don’t! it may be better to save
up and buy a multi-standard receiveror a
special type of converter which plugs
into a domestic TV set.

Various receivers are now available
(mainly colour) with multi-standard faci-
lities which will resolve the different
sound systems found in this part of the
world. They are capable of giving good
results when conditions are favourable,
especially during enhanced tropos-
pheric openings. However, you must
bear in mind thatsporadic-E DX will form
a very high proportion of long-distance
TV reception. As we have already
mentioned, signals can be unstable and
often lack chroma or sound information,
and for this reason it may be considered
an extravagance to buy a multi-standard
set.

Another problem concerns selectivity.
This manifests itsetf when signals are
received on channels which overlap.
Two good examples are channels E2 and
R1, or channels |A and E3 in Band |. The
vision carrier frequencies are only
1.5MHz apart. During agood opening the
different pictures will tend to float over
each other, especially when they attain
similar strengths. At other times the
stronger signal can drown the other. This
effect can be reduced by narrowing the
IF bandwidth, or even by fitting an
adjustable notch filterto thé receiver IFs
or at the aerial input. -

We have found from experience that
many DXers prefer to narrow the IF
bandwidth since it has the added
advantage of making weaker signals look
less noisy. In fact, many signalswhich are
just visible at noise level when using
narrowband IFs are completely lost
when utilising a receiver with normal
(wide) bandwidth IFs. Fortunately a
handy unit known as the D-100 DX-TV
converter is available where a combina-
tion of IF bandwidths can be selected.
This type of converter has proved to be
invaluable to many DXers throughout the

UK and Europe over the past two
sporadic-E seasons thanks to its narrow
IF properties. Another advantage is that
the D-100 can feed a standard UK
portable receiver, thus making a com-
pact DX set-up. Further details are
available from: HS Publications, 17
Collingham Gardens, Derby DE3 4FS.

Band Ill aerials for DX-TV

We have received confirmation from
Steve Stillwell of Protel (Aerials and
Communications) that his company can
supply the Triax 13-element wideband
Band lil array ata cost 0f£44.20. The price
includes VAT and carriage within the UK.
More information regarding suitable
aerials for DX-TV work may be obtained
bysending an SAE to: Protel, 295 Ballards
Lane, London N12.

Service information

United Kingdom: From February 2nd, the
BBC’s teletext service ‘Ceefax’ has been
abletoprovide its range of 600 pages ata
much faster rate. This is due to the
broadcasting of Ceefax signals on six
‘lines’ compared with the four lines ithad
been using previously.

This improvement has been brought
about by new computer software. The
whole computer system should also give
a more reliable service. Teletext was
invented in the UK thirteen years ago
and, under the name of ‘World System
Teletext’, it is now being used in
nineteen countries around the world.

A new system of network transmission
of subtitles for the deaf and hard of
hearing has also been introduced via
teletext. It allows the broadcasting of
programme subtitles on BBC-1and BBC-
2 simultaneously. Page 888 carries sub-
titles on all channels.

Ceefax has, until now, been broadcas-
tingonlines 14, 15,16 and 17 (and 327,328,
329 and 330) during the field blanking
intervals. Foliowing the start of ‘six-line’
working, lines 13and 18 (plus 326 and 331)
have been added to the teletext signal.

On a different topic, the BBC has

produced a new Streak Test Waveform
generator. It produces four waveforms;
streak, 50Hz, white and black. These are
used to check the low-frequency
response of video circuits and their
ability to recover from the sharp transi-
tions between white and black. It is
unlikely that the new pattern will be
transmitted over the air, unless of course
there are any switching errors during the
endless (and many would say boring)
periods of sample Ceefax pages.
East Germany: A vertically polarised relay
station has come into service on the Isle
of Usedom in the Baltic Sea. It radiates
programmes from DDR:F on channel E49
and is located at Koserow.

Our thanks to Gdsta van der Linden
(Rotterdam), Alain Duchatel (France)
and the BBC (London) for supplying this
month’s Service Information.
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ello again —it's a real old mixture in

this month’s column, so there should
be something for everyone. Well, in
theory anyway.

Secondhand bargains again

One of the things which exerts many
people’s minds is the price of second-
hand equipment. This usually means
video equipment as, for some reason,
ATV transmitters and receivers never
seem to make the small ads (perhaps
they are all sold by word of mouth
Anyway, seasoned rally-goers like
myself tend to watch the secondhand
prices at the first couple of rallies of the
season to try and get an idea of what's
selling and at what price.

On that basis, the RSGB exhibition at
the NEC was a useful indicator. Normal
black and white surveillance cameras
were pitched around £40, so not much
change there, and small 12in monitors
still seem to range between £30 and £50.
Colour cameras were also around, some
boxed and new (ie, two years old but
unused) and some decidedly second-
user. The former category cost around
£250 and the latter £175. Even if you are
not a habitual rally-goer these prices
might induce you to make the effort.

VCRs have dropped quite a bit com-
pared with last year. Sony Beta portables
of the F1 variety were available at £50,
which is a very fair price for what is
universally acknowledged to be an
excellent machine. Also at bargain
prices were tuners, battery packs and
VHS machines.

I don’t guarantee that you will find the
same gear at every other rally this year,
but the prices are a sign of the times.

Whatever the facts behind the unsub-
stantiated rumours that Sony has ceased
development or production (believe
whichever you like) of Beta equipment it
is nonetheless true that corporate users
and rental companies wish to unload
their Beta inventory fast. Even in the
retail sector | have seen slashed prices,
particularly for VHS-compact recorders.
Looking at the bargains offered in What
Video? one gets a strong feeling that
these are bad news for shops.

Amazingly, some dealers are still
trying to shift ‘new’ Technicolor quarter-
inch portable recorders; they were new
around Christmas 1981. Even at £150 |
wouldn’'t recommend these to my worst
enemies. ..

Display Electronics was there at the
NEC with a nice line in ex-Rediffusion
equipment, and | guess they will still
have stocks after this article is pub-
lished. Pick of the video stuff were some
colour monitors taking composite video
input, and matching off-air TV tuners
(TVs without screens) — see their ads if
you're interested.

Also at the NEC was a stall with ex-
rental video films which looked as if they
would not make the ‘Bright bill test’. One
title, Flesh Feast, nearly made me part
with £5; it offered vividly coloured
scenes of morbid, trained maggots doing
the business. Come to think of it, | really
should have risked the fiver, even though

~—
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Andy Emmerson G8PTH puts you in the picture

it was bound not to have been as horrific
as claimed!

BATC at NEC

As ever, the British Amateur Television
Ciub (BATC) had a stand for the benefit
of members and non-members alike. We
don’t visit all the shows but we normally
attend the RSGB’s NEC exhibition and
the VHF Convention, as well as the
Leicester show in the autumn and
(usually) the McMichael bash at Stoke
Poges. In addition there is the BATC’s
own rally (the event of the year!) at Crick
over the May Day bank holiday weekend.
By the time you read this it will be past
history, though!

At these exhibitions the BATC aims to

have all its publications on sale, along

with most of the printed circuit boards
and other components used in magazine
projects. We used to bring along back
issues of the club’s magazine CQ-TV, but
nearly all of these have sold out. There is
a photocopy service for out-of-print
articles but this works out expensive for
big projects.

There is a solution, however! Yes

Yy

Avoid b/rate tapes if you do

&% R e
n't want to suffer dropouts and cassette jam. Scotch (Welsh, really) tapes

it's... TheBestof CQ-TV,and hereis an
unashamed plug for this excellent book
(which | had nothing to do with writing).
Foryour£3(plus 50p postage) you get 100
pages of updated projects covering 70
and 24cm transmitters and receivers,
filters and video. equipment.

Now you can stop hunting for back
numbers, or catch up on the best
projects. Even if you have the magazines,
now you can keep all the articles in one
handy book. Both old hands and begin-
ners will find this useful. Grab a copy
soon or write to BATC Publications, 14
Lilac Avenue, Leicester LE5 1FN. The
book was a best-seller at Birmingham
and | am sure it will stay this way.

Let’s stay friends

The latest issue of CQ-TVis out now. It
contains an interesting discussion of
‘how wide is wide’ and the problems of
mutual interference between video and
other amateur transmissions. The
remedy on 70cm is clear, and | quote:
“Forget the subcarrier sound, do away
with colour and use a filter”. )

At the moment we ATVers need all the

S

undergo comprehensive testing and cost little more
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ATV ON THE AIR

friends we can get - there are renewed
pressures on the 70cm band. Whilst it is
wide-bandwidth modes like ATV which
are the main justification for retaining
the full 10MHz allocation at 70 (remem-
ber this!), there is no point in antagonis-
ing other 70cm users by interfering with
their transmissions - or going outside
the band!

Sorry ifi am labouring this point but it’s
important. A very simple 3MHz low-pass
filter design is given in CQ-TV: seven
capacitors and two coils will ensure your
signal stays within limits.

Pirates back at NEC

Another thing | spotted in the NEC at
Birmingham was pirate video tapes, not
copied films but blank tapes with goofy
names. These are definitely dodgy, and
bad news for your video recorder. When
brand name E-180s used to cost £10 a
throw these half-price miracles were
worth trying, but frequently they shed
loose oxide, or their squeezy-plastic
cassette housings got jammed in the
recorder. Quitereasonable performance
soon turned into dropout after dropout —
yes, | know from experience.

By shopping around now you can find
JVC and other E-180s for £4 or less, so
there’s no need to risk your recordings

by saving 50 pence on a poor tape.
Some strange-looking tapes are not
pirates, however. If you travel around a

bit you will find familiar brand names in

packages that are completely different
from the ones you normally see. Hitachi
and Panasonic have totally different box
designs in some markets, and from time
to time these turn up here, so don’t shun
them justbecause the cardboard box is a
different colour.

‘Sometimes the name is strange, but it
may be a well-known one elsewhere~for
instance, PD Magnetics (a Philips-Du
Pont consortium) and the Victor name
(compiete with Nipper dog and horn
gramophone, as per His Master’s Voice).
These tapes are quite ‘legit’.

From time to time you may also see
VHS tapes with ‘T’ numbers, eg, T-60,
T-120. These, too, are quite safe to use.
The T stands for time, and a T-120 tape is
thus a two hour tape - in some places!
These tapes are intended for the North
American and Japanese markets, in
other words the NTSC countries. Put
them in a European machine and they
will run 20 per cent longer, because our
field rate is50Hz rather than 60Hz and our
VCRs run slower. So a T-120 will run for
nearly three hours here because of the
speed difference and because many

tapes give you more than the nominal
length.

Secret bonus

This is the secret bonus: | don’t
suppose many people actually check
how long their tapes play, but | once had
to do a survey for another magazine.
Scotch tapes gave on average one
minute extra, JVC and Thorn up to 5
minutes and RCA a generous 10 minutes.
These RCA tapes used to be stocked by
W H Smiths, but they have dropped them
now.

in fact many shops now sell mainly
British-made tapes, produced by Scotch
either under their own name or as the
retailer’s own-brand product. Five years
ago the quality of Scotch video tape was
rather variable, butitis now consistently
good. Presentation and packing is now
(and has been for a long time) first rate -
I like the little stickers which help you
judge the amount of unused tape
remaining in a cassette.

Next month ! hope to have first-hand
experience of some new 24cm transmit-
ting and receiving equipment from
Comex Systems of Leicester. | also hope
| will get some readers’ photographs to
publish. Why not drop me a line care of
the editor?

L%/ 5 ;@%/M gon%m%

Carbon Film resistors ¥4W 5% E24 series 0.51R to 10MO (except 7M5)... 1p
100 off per value - 75p, even hundreds per value totalling 1000...

Metal Film resistors Y4W 10R to 1MO 5% E12 series ~2p, 1% E24 s
Mixed metal/carbon film resistors 2W E24 series 1RO to 10MO..........
1 watt mixed metal/Carbon Film 5% E12 series 10RO to 10 Megohms
Miniature polyester capacitors 250V working for vertical mounting

* High accuracy
+ 0.1% + 1 digit.

* Operates from single
supply 7-12V.

* Reads - 99mV t0 999mV  gimn
which is easily
extended.

* Large Bright 0.43" LED

Subﬁiniatum ceramic plate capacitors 100V wkg vertical mountings. E12
series

Polystyrene capacitors 63V working E12 series long axial wires

10 pf to 820 pf~3p. 1000 pf to 10,000 pf ~4p. 12,000 pf.... T o]
741 Op Amp—20p. 555 Timer
cmos 4001~ 20p. 4011 -22p. 4017 ....

DIODES (piv/amps)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91.......... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A S1M1 5p. 100/1A bridge..... 25p
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OAQ0 6p. 30/15A OA47 .8p
Zenerdiodes E24 series 3V3t0 33V 400 mW—-8p. Twatt ....cccooevveeeerne 12p
LED's3 & 5mm Red 10p. Green, Yellow 14p. Grommets 3mm - 1%2p, Smm.. .2p
20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders pc or chassis.............. 5p

High speed pcdrills 0.8,1.0, 1.3, 1.5, 2.0m —22p. Machines 12V dc
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs
AA/HP7 Nicad rechargeable cells £1.50 pair. Universal charger unit.
Glass reed switches wih single pole make contacts — 8p. Magnets ... .
RAnges of aluminium & tantalum electrolytic caps at competmve prlces All
prices are inclusive of VAT. Postage 15p (free over £5). Lists Free.

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

01,015,022, 033,047,068 4p. 01 5p. 015.0226P. 0.33 & 0.47 c..ooverreeeeeeeceeeeees e 6p
Mylar {polyester) capacitors 100V working E12 series vertical mounting & TESTED
1000p to 8200p — 3p. 01 t0 068 Mfd —4p. 0.15p. 0.12 & 015 evvvereverersoooeereeeeeeeeeeeeereonee 6p We are pleased to once again offer this

2% 1.8 pf to 47 pf—3p. 2% 56 pf 10 330 pf = 4p. 10% 390P =~ 4700 ...rrveeeerrrveemrerereenron ap
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Displays.

tried and tested Digital Voltmeter moduie
which is suitable for use in a wide range of test equipment Supphied with full
details describing how to eastly extend the basic range. measure current

resistance and temperature, The module. which is fully guaranteed, has been
supplied to Electricity Authorities, Government Departments, etc etc

TEMPERATURE MEASUREMENT _
KIT DT10

A simple though effective
module which, when
constructed, provides a linear |
output of 10mV per °C over the temperature range +100 C to -10 C.
The unit is ideal for use in conjunction with the above DVM module,
providing an accurate digital thermometer suitable for a wide
range of applications.

DUAL POWER SUPPLY PS 209
. This fuliy built mains power
=~k ¥ supply provides two, 9V
&4 | % stabilised outputs up to 250mA

each. The unit is ideally suited for
use with the Digital Volitmeter and the
Temperature Measurement unit DT10,

(E] RISCOMPIE, .
LIMITED RS

Export orders - posti nachmq at
cost : :
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CIRCUITMATE DM10

MINIATURE DIGITAL MULTIMETERS

Small size,great accuracy,gigantic value.

This 314 digit multimeter hasa basic DC accuracy
of 0.8%, compared with 3% of full scale on most
low-cost analogue instruments. For around £32.

Measuring only 4.75 x 2.75 x0.95in, the DM 10
is light in weight and easy to carry in a shirt pocket.
It features DCV, ACV, Ohms and diode test, with
fuse protection on current ranges.

For an extra £3, model DM 10B gives you a
continuity bleeper, too. It’s part of a great range of
Circuitmate low-cost test instruments from
Beckman Industrial.

Please write for details.

PN B sy

Circuitmate by BeckmanIndustrial. Performanceata practical price.

Beckman Industrial

p 1 =T L ¥V 1 "7 ¥

Beckman Industrial Ltd., Queensway, Glenrothes, Fife, Scotland KY7 5PU. Tel: 0592 753811. Telex: 72135.

THE WORLD’S MOST ADVANCED INSTRUMENT

The instrument illustrated is the first of a new series now avaitable from CIL.

This range of instrumentation is called the JAY series and is unique in that different modules can be inserted into the front of
the instrument to perform many measurement tasks.

The JAY basically consists of a Z80 based microcomputer circuit with R$232 option housed in a bench mounted case. The
front panel has a 2 x 16 Dot Matrix LCD display, switches for control functions and access for the modules.

The module instalied in the illustrated JAY is the 6 channel
thermocouple temperature monitor. The microprocessor program is
stored in PROM within the module. Each module therefore has a
different program to perform its particular task.

This means that after the instrument is purchased for say
temperature measurement, other modules can be purchased to
perform almost all measurement tasks.

Advantages include low cost, simplicity and flexibility.

The DMM 201 allows any type of thermocouple to be used. There are
3 fundamental modes of operation:

1. Monitoring 1 channel at any one time
2. Monitoring all 6 channels
—= 3. Data logging via RS232

Other modules Hbrtly ava l are:
DMM 202 - Strain Gauge Monitor (now available)

Other features include 1 second response time to full accuracy

DMM 203 - Multimeter V-I-W (RMS) (x£0.2°C), auto zero and auto range.

DMM 204 - Precision Voltmeter (DC) (now available) Price: BasiC JAY .o veeeooeeeerreoeeesreoeeoeoceosresoeonn
DMM 205 —~ Precision DC Calibrator RS232 modules.....

DMM 206 - Precision RT Thermometer DMM 201 Module

DMM 207 ~ Multimeter V-L-C-R & Temperature Other modules vary from £50.00-£200.00 each

CIL Electronics Ltd.
26 Decoy Road, Worthing, Sussex BiN14 S8ND
- Tel: {0903) 204646
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by Steve Whitt

elcome to the MW column, where

this month we feature an item on
Irish Radio. First, however, we’ll have a
look at keeping a station log.

As you tune around the band you’ll
undoubtedly hear all sorts of interesting
stations and programmes, and unless
you are the proud possessor of a perfect
memory you'll find that some sort of
written record isinvaluable. A station log
can take many forms, but basically itis a
chronological record of what you have
heard, when, and how.

The sort of information worth record-
ing includes material that one might
wanttoinclude in a reception reportto a
station, such as reception conditions,
details of programming heard, and any
other comments that come to mind. Of
course, the date and time in GMT as well
as station frequency should be noted
accurately.

Rather more difficult to assess accur-
ately is the quality of the received signal.
A number of schemes are used by radio
listeners and amateur radio operators in
an attempt to quantify this rather
subjective condition. Whatever method
is chosen, it is well worth noting
reception quality so that comparisons
canbe made under differing propagation
conditions. One of the most widely used
and understood methods is known as the
SINPO code, which is illustrated in the
table.

Keeping alog will notonly help when it
comes to writing to radio stations with
reception reports, but will also allow you
to browse back through the past month
picking out any interesting features
which might be worth including in this
column’s DX File!

Listen to Ireland

For a great many years the lIrish
Republic was one of the few countries in
the world not to exercise its voice on the
international short wave bands, and
consequently the determined radio
listener had to turn to the MW band in
order to hear thiscountry. Even thenonly

the Republic is derived from a period of
intense pirate broadcasting. This arose
when it was realised how weak the law
was when it came to dealing with such a
situation. On several occasions attempts
were made to pass tough legislation
through the Dail (Irish parliament), but
each time itcame to nothing. The pirates
continued to operate and expand in a
legal vacuum, and although, strictly
speaking, they are still outside the law,
they are now a major force in Irish radio.

Listening to Irish stations in England is
not too difficult, but it is dependenton a
couple of factors: firstly, many of the
stations only operate on very low power;
and secondly, they share frequencies
with the powerful continental broadcas-
ters. Obviously, the nearer one is to
Ireland the better reception will be, but
to give everyone a chance I've prepared
a list of stations that should make good
targets for the MW DXer.

Frequency Station
531 Sunshine R
567 RTE R1
612 RTE R2
765 R West
819 Q102
963 R Na Gaeltachta

1125 R Carousel
1188 R Dublin
1278 RTE R2
1305 Radio ERI
1413 Big ‘M’

Address
11 Lower Baggot St, Dublin 2
Donnybrook, Dublin 4
Donnybrook, Dublin 4
Patrick St, Mullingar, Co Westmeath
3 Upper Mount St, Dubtlin 2
Casla, Conamara, Co Na Gallimhe
Dundalk Shopping Centre, Dundalk
58 Inchicore Rd, Dublin 8
Donnybrook, Dublin 4
117 Patrick St, Cork
Main St, Castleblaney, Co Monaghan

a basic radio service existed, run by the
RTE (Radio Telefis Eireann). However, in
the last seven years Ireland has under-
gone aradiorevolution that has seen the
emergence af a vociferous community
radio movement, active mainly on the
MW and VHF bands, aithough even the
short waves have now been activated.
At the last count around seventy MW
transmitters were active from the Repub-

lic, operating over the whole of the MW .

band from 531 to 1602kHz. The nationally
operated RTE still provides the home
service in the guise of Radio 1 and 2,
which operate much in the style of the
BBC R1 and R2 networks. In addition, a
service for Gaelic speaking listeners is
provided by R Na Gaeltachta operated
via the RTE transmitters.

The present broadcasting situation in

Sunspot update

We are still approaching the end of
sunspot cycle 21, and the latest predic-
tions contained in Sunspot Data Bulletin
No 7, published by the Royal Belgian
Observatory, are as follows: the earliest
predicted time for the minimum was
December 1985, but there is a higher
probability of it happening around Sep-
tember/October 1986. The prediction
indicates a likely sunspot count of about
14 at this time but with 90% confidence
limits at counts of 1 and 28. There is still
considerable uncertainty attached to
these predictions and the minimum
could occur as late as June 1987.

Book review

| have recently purchased a book
entitted Mittelwellenplan Region 1
Europaprepared by Glnter Kuschnereit.

This 120-page book lists ali MW stations
SUNEeAGAOIIS 122 in Europe by country and by frequency. It
s 1 N P o includes maps of every country and
i i i i provides pgrtnculaﬂy dgtalled 'mfo on
sﬁf:at'h I(r,;:i':.eéigz(; Noise Z{;’tﬂfgiﬂgé‘ O;Z:i German, Swiss and Austrian stations and
9 their programming. Although written in
- i i i llent =5 German, the vast majority is easily
i = é);%%llent g;il'ght g”ght gj:ilght E)éco?j en =4 understood by the ordinary English DXer
3 = Fair Moderate Moderate Moderate  Fair =3 andthe only section that is ‘lost is the 10-
2 = Poor Severe Severe Severe, Poor =2 page introduction to what MW DX 'Ifqé”
1= Very weak Extreme Extreme Extreme Unusable =1 about. Still, itis good value at just 7 IRCs
. (including post) from Ginter at Seige-
For example, the SINPO rating for a local station could be 55555 nauer Weg 70, 1000 Berlin 47 FRG. Please
mention R&EW if you order.
e S R T T
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he first book this month is
a little unusual for this
column in that it is a biogra-
phy. Called The Secret Life of
John Logie Baird, it is the result
of a collaboration between
Tom McArthur, a freelance
journalist, and Dr Peter Wad-
dell, a lecturer in mechanical
engineering, and charts the
fascinating progress of the
famous television pioneer.
I’'m not quite sure what to
make of this work. It makes
fascinating reading, and

McArthur's talent is much in .

evidence from the outset:

_from the first chapter he gets
the reader hooked with
tantalising hints of what’s to
come. My uncertainty arises
from the revelations that do
come, as Baird is revealed to
have been a man of quite
remarkable intellect and
unsuspected achievement.

The man described by
McArthur and Waddell was a
man who dreamed of trans-
mitting pictures from an early
age. As a boy, growing up just
outside Glasgow, a major
industrial centre of Victorian
times, he set up his own
telephone exchange for com-
munication with  friends,
installed electric lights in his
home, and experimented with
methods of producing a sele-
nium cell (the light-sensitive
properties of which were his
main interest). This boy grew
up to be far more than the
television pioneer of popular
memory, with considerable
achievement in the field of
radar, infra-red imaging and
even three-dimensional col-
our television which needed
no special glasses.

The claims of the authors,
controversial though they
may be, cannot be easily

- dismissed. They have resear-

ched the subject thoroughly
(vide the many references
after each chapter), and write
with sufficient power and
conviction to have the reader
wanting to believe.

All the elements of a really
gripping history are here. It's
a book [ thoroughly enjoyed
reading, from the description
of a young lad speeding over
the Scottish hills on the
three-wheeled ‘Baird binder
and reaper’, through the
oppressive years working in
the dark satanic mills of
Glasgow to the remarkable
success in later years with his
work in television, all the
while struggling to overcome
persistant ill health and with
an element of romance
thrown in for good measure.

You may believe the
authors’ claims or not, as you
wish, but read the book any-
way - it's well worth your time.

The Secret Life of John
Logie Baird is published by
Hutchinson at £16.95 (ISBN 0
09 158720 4).

Back now to the sortof book
more usually featured, and
Newnes have just published
revised editions of two of
their list. The first is in the
Beginner’s Guide series, this
one being Beginner's Guide to
Amateur Radio by F G Rayer
G30GR, revised by Gordon
King G4VFV. More informa-
tion has been included in
many areas, with an extra
chapter on hints and tips for
the ‘enthusiastic beginner’.

The Beginner's Guide
series can be a little variable
with regard to ease of under-
standing. For instance,
Beginner’'s Guide to Radio,
another Newnes publication,
although quite sound tech-
nically, has a text that | am
sure would leave many abso-

fute beginners struggling.
This book for prospective
radio amateurs, however, is
fine in this respect, and
should give no problems.
Naturally it covers propaga-
tion, short wave listening,
amateur bands and licence
conditions, equipment and
aerials etc.

It covers the basics well,
with useful diagrams and
examples of circuits (many
with componentvalues), and |
believe it’s a better book for
beginners than any of the
RSGB publicatons.

Beginner’s Guide to
Amateur Radio is published
by Newnes Technical Books
at £4.95 (ISBN 0 600 33368 X).

The other revised publica-
tion from Newnes is lan
Sinclair's Practical Electronic
Handbook. This isn’t essen-
tially a book for beginners,
although there is much of use
to beginners here. It contains
a muititude of reference cir-
cuits and explanatory dia-
grams, with fairly brief out-
lines of the relevant theory
(and the minimum of maths).

It begins with passive com-
ponents, and besides the
obligatory  colour codes
includes such subjects as
resistivity and conductivity,
Thévenin’s theory, permittiv-
ity (with relative permittivi-

“Heinemann/Newtech.

8§90 VOCM, St John’s, NF, Canada

630 Radio Tunis, Tunisia

1062
1210 R Caribes, Dominica

1377 R France Int

1610 Caribbean Beacon, Anguilla

1611 Vatican Radio

Danmarks Radio, Copenhagen

DX FILE

heard around 2400

Celebrating its 50th birthday this year;

Arabic service; excellent signal around

2300

English news bulletin, 0630 (Mon-Sat)

French programmes of news & music;

heard around 0100

‘Emission Maghrebien’ to N Africa at 2000

Religious programmes & local news at 0100

(now using 50kW from a 350-foot tower)
In Russian at 1745, not very strong but clear

frequency

Remember all times are GMT and European times take into account summertime
variations. Frequencies in kHz
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ties of various materials
listed), impedance and phase
angle calculations for tuned
circuits, etc.

The subsequent chapters
are similarly broad in their
scope (and therefore neces-
sarily brief), and cover active
discrete components, dis-
crete component circuits,
linear ICs, and digital ICs
(with a wealth of TTL and
CMOS pinouts).

Practical Electronics Hand-
book, Newnes, £5.95 (ISBN 0
408 00447 9).

Read all about it

William Heinemann and
Newtech Books have joined
forces to form a new imprint
called, surprise, surprise,
This
imprint will concentrate on
publishing guides to informa-
tion technology for users of
business computer systems.

The aim is certainly a good
one, since IT is a subject
which still causes confusion
and any source of enlighten-
ment is welcome (although
until we’ve seen the products
we must reserve judgement
on just how enlightening they
are).

It is clear from the list of
books already produced that
the small businessman will be
catered for, since one of the
titles is a guide to CP/M Plus
on the Amstrad 6128 and
PCW8256. Other titles include
a series of guides to the
Apricot computer, applica-
tions of GEM, and office
automation and telecom-
munications, aswellasan Ato
Z of business computing.

Further details are avail-
able from William Heinemann
Ltd at 10 Upper Grosvenor
Street, London W1X 9PA. Tel:
(01) 493 4141.
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Undercarpet cabling

New from Amphenol is a
4-page brochure detailing
a revolutionary undercarpet
cabling system designed for
power, telephone and data
interconnection.

Designed to simplify the
provision of electrical ser-
vices to the office, the
brochure covers the three
basic types of flat cable
available in the range:
240V/30A power cable, 6-way
BT colour-coded telephone
wire, and flat coaxial cables

for data.
The brochure also
describes the system’s

associated connectors, and

shows a pictorial example of
the system in use, explaining
the simple steps required for
installation.

This new literature is avail-
able free on request.

Amphenol Ltd,
Thanet Way,
Whitstable,

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

CMOS Z80 data pack

Low power is the major
feature of the Z84C family of
8GS8's CMOS 280 micro-
processor devices, detailed
in a new data pack from VS|
Electronics.

The pack comprises 64
pages of technical data
covering CPU, PIO and CTC
devices. Flow charts, timing
diagrams and architectural
information fully support the
text which includes a com-
plete CPU instruction set.

VS| Electronics (UK) Ltd,
Roydonbury Industrial Park,

Horsecroft Road, Harlow,
Essex CM19 5BY.
Tel: (0279) 29666.

Dynatech Communications
We have recently received
Dynatech. Communications’
new product catalogue. The
company, which supplies
high technology equipment
to the communications, medi-
cal instrumentation and
electronics markets, has
introduced several new pro-
ducts to its existing range.
The catalogue is divided
into four main product cat-
egories: data transmission,
packet switching, network
management and test equip-
ment. It provides descriptions
of each of its products and in
many instances a photograph.

Dynatech Communications
Ltd,

Britannica House,

High Street,

Waltham Cross,
Hertfordshire EN8 7DR.
Tel: (0992) 33513/33555.

Instrument Rentals

Now available from Instru-
ment Rentals is their 1986
catalogue of electronic test
and measurement and com-
puter equipment for hire and
second user sale.

This  year’s catalogue
includes some 76 different
models of oscilloscope avail-
able for rent, including every
standard Tektronix type on
the market, and around 53
logic analyser models. A par-
ticularly wide selection of
measurement systems from
Hewlett-Packard are offered
this year, including the latest
8510T and other network

analysers and microwave
systems.
Specific weekly rental

charges are given along with
technical specifications and
hiring procedure details.

Instrument Rentals Ltd,
Dorcan House,
Meadfield Road,
Langley, Slough,

Berks SL3 8AL.

Tel: (0753) 44878.

SMALL SIGNAL
POWER

«

FETS — POWER MOSFETS
UNIJUNCTIONS

DIODES - GERMANIUM AND SILICON |
RECTIFIERS AND BRIDGES
OPTO-ELECTRONIC DEVICES

THYRISTORS AND TRIACS - ALL

SHAPES
& @

INTEGRATED CIRCUITS:
CONSUMER - DIGITAL/ANALOGUE
MICROPROCESSORS AND
IC SOCKETS

INSTITUTIONS.

Universal Semiconductor Devices Ltd.

17 GRANVILLE COURT, GRANVILLE ROAD, ¥
HORNSEY, LONDON N4 4EP, ENGLAND. =
TEL. 01-348 9420/9425 * TLX. 25157 usdco g

WE OFFER ONE OF THE LARGEST RANGES OF SEMICONDUCTORS AT HIGHLY
ECONOMICAL PRICES. THE FOLLOWING SEMICONDUCTOR TYPES ARE AVAILABLE
FROM STOCK. [F WE DONT STOCK WHAT YOU NEED THEN WE CAN GET IT FAST
FROM OUR FACILITIES IN WEST GERMANY AND USA UPON REQUEST.

TRANSISTORS - BIPOLARS — GERMANIUM AND SILICON

DARLINGTONS — ALL SHAPES AND SIZES
VHF/UHF DEVICES - ALL SHAPES AND SIZES

® @

LEDS OF ALL SHAPES AND SIZES

SIZES

PERIPHERALS

JAPANESE COMPONENTS - VAST RANGE OF DISCRETES AND CONSUMER IC's.

MAIL ORDER CUSTOMERS: PLEASE SEND FOR OUR COMPREHENSIVE PRICE LIST,
ENCLOSING £1.00 IN STAMPS, CHEQUE OR POSTAL ORDER. SYSTEM ‘A" AMP, ALL
SEMICONDUCTORS AVAILABLE. AMP AND PREAMP, £90. AMP ONLY, £75.

CATALOGUE SENT FREE OF CHARGE, WHEN REQUESTED ON OFFICIAL LETTERHEAD
(WITHOUT REFUND), TO OEM'S, SCHOOLS, COLLEGES, UNIVERSITIES, GOVERNMENT
INSTITUTIONS, COMPUTER FIRMS, ELECTRONIC REPAIR FIRMS AND DISTRIBUTORS.

SPECIAL DISCOUNTS AND PAYMENT TERMS ARE AVAILABLE TO ABOVE

PLEASE ENQUIRE FOR QUANTITY DISCOUNTS.

—>
\.\‘\
+

RATINGS

54 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

WE WELCOME TELEPHONE AND TELEX ENQUIRIES!

COME AND SEE HOW
C0-0PS PULL IN BUSINESS

Co-operatives are the fastest growing new
business sector in Britain today. They bring
together people, skills and services and form
companies where each individual has a stake
and a say in their own future.

On June 17th and 18th you'll be able to buy
from, talk to, and discover these exciting new
companies at the Annual Trade Fair in the
Rainbow Suite at Kensington Exhibition Centre.

If you thought that all co-operatives were
cottage industries, prepare to be surprised.
There are over 20 business sectors covering
the spectrum from Macrobiotics to

Microtechnology.

Come and share in the spirit of enterprise
that is building a futurc for owner employees

today.-

June 17th & 18th. The Rainbow Suite, Kensington Exhibition Centre.

(BT OESE=

The Third Exhibition of Worker Co-operatives.

Tickets Available from:— Margaret Davis, GLEB, 83-67 Newington Causeway, London SE1 6BD.
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SHORT WAVE
NEWS FOR DX /
LISTENERS

By Frank A Baldwin

All times in GMT, bold figures indicate the frequency in kHz

aving dealt with some of

the Far Eastern stations
operating out of band
between the 60 and 90 metre
bands, we now turn our atten-
tion to the transmitters in
other areas of the world
which may be heard on these
frequencies  during the
respective ‘seasons’ for best
reception here in the UK.

Indonesiq, Peru, USSR

In order of ascending fre-
quency, the first station to
interest the DXer is RRI
(Radio Republik Incionesia)
Padang, Sumatra on 4002. It is
scheduled on this channel
from 2300 to 0100 and from
0945 to 1700 with a power of
10kW, but in fact tends to
operate on ameasured 4002.7
at which point on the dial it is
often logged both by UK and
European listeners.

From Huancabamba in
Peru, Radio 'Grau radiates
programmes to the local
populace on 4004.9 from 0800
t02330. The poweris unknown
but is obviously low, the
signals rarely being heard
world-wide.

Easy to log

On 4010 is the frequently
heard Frunze, Kirghiz SSR,
USSR. Frunze 1radiates prog-
rammes in Kirghizian and
Russian from 0100 to 2000 with
a power of 50kW. It is an easy
one for beginners to log.

La Voz de Rioja (The Voice

-of Rioja), Rioja, Peru
reportedly operates on 4025
(variable) from 2330 to 0020.
This is another Peruvian only
rarely logged outside the
general area.

Another easy one " for
newcomers to the hobby is
Yerevan, Armenian SSR,
USSR on 4040. Yerevan 1ison
the air from 0200 to 2200, this
period including relays of the
Moscow 1 programme timed
from 0200 to 0215 and from
2100 to 2200. The power is not
known.

Also on 4040 is another
Russian station, but this one
is not often heard by UK

DXers. Vladivostok, Primor’ye
Kray relays Moscow 2 from
0500 to 0400 with a power of
50kWw,

On 4050 there are two
Russian transmitters, the first
being regularly logged and
the second not so often.
Frunze 2, Kirghiz SSR oper-
ates from 0000 to 2004 with
programmes in Kirghizian
and Russian. Frunze 2 has a
power of 50kW and relays
Frunze 1 and Moscow 1.

The Yuzhno-Sakhalinsk,
Sakhalinsk Oblast, radiates
from 1855 to 1400 in the USB
mode with local programmes
and relays of the Viadivostok
Foreign Service in Russian
from 0815 to 0900, identifying
as Radio Stantsiya Tiky Okean
(Radio Station Pacific
Ocean). There is an English
newscast on Saturdays from
0847 to 0852. The power is
unknown.

Katinin, Kalinin Oblast,
USSR may often be heard on
4055 with its 50kW transmitter
carrying Moscow 3 program-
mes from 0400 to 2100. The
power is 50kW. .

In  Peru, Radio Gran
Pajaten, Celendin reportedly
operates from 0030 to 0430
with a power of 0.16kW on a
frequency . around  4165.
Obviously this one is seldom
logged by European DXers
and only then under very
favourable conditions for
Latin American reception.

The frequency reportedly
occupied by Radio El Sol de
los Andes (Radio The Sun of
the Andes) Cotorumi, Peru is
that of 4254.5. Only occa-
sionally heard by Euro-DXers
and with the'power unknown,
this one is thought to be on
the air from 1800 to 0430.

Bolivia

The Bolivian station Radio
Modernain Celendinisonthe
air from 2300 to 0500 with a
power of 0.25kW on 4300. It is
regularly heard by nearby
DXers but only rarely here in

the UK and Europe. Recently~

it has been heard by a few
European DXers when clos-

ing at 0442 on a measured

'4299.3.
Sometimes  logged by
nearby listeners, but only

rarely by those located nearer
to the UK, are the signals
emanating from the Bolivian
station Emisora Reyes, Reyes
on 4420.5 with a power of
0.35kW. It is on the air from
1100 to an undetermined sign-
off and it signs on again at
2300, then continuing until
0330.

Slightly higher in frequency
is Radio Santa Rosa in
Yacuma on a slightly variable
4440, power unknown, on the
air with local programmes
from 2300to avariable closing
time around 0230. This Boli-
vian station is seldom heard
here in the UK and Europe.

Bolivia appears again on
4458 in the shape of Radio
Capitan Victor Ustariz in Villa
Tunari, which radiates with a
0.25kW transmitter from 1000
(Sunday from 1100) to 1400
and from 2100 to 0200, iden-
tifying as La Voz del Tropico.
This one is logged mainly by
those residing closer to Boli-
via than UK listeners.

AROUND THE DIAL

Want to hear some stations
located in Africa, Latin Amer-
ica or the Middle East? Then
read on...

Botswana

Radio Botswana, Gaborone
on 4820 at 1922, YL with an
announcement at the end of
an English newscast: ‘Our
next news bulletin will be at
ten past seven tomorrow mor-
ning’. The Home Service in
SeTswana is radiated from
0400 to 0630 and from 1425 to
2100 (sometimes until 2300).
English news bulletins are at
0510 (Monday to Friday), 0600
(relay of BBC World Service),
1610 and at 1910. The power is
50kW. Gaborone, formerly a
small village, was chosen to
become the capital of the
then new republic, construc-
tion commencing during
1964.

m

Cape Verde

Radio Voz de Sao Vicente,
Mindelo on 3930 at 2144, YL
with a folk song in Portu-
guese. At 10kW, this one is on
the air from 1800 to 2400. it is
also often reported on 3931.

Djibouti Republic .
Radiodiffusion TV de
Djibouti on 4780 at 0337, YL
with a song, some local-style
music then OM with a talk in
the Somali programme which
is timed from 0300 to 0430,
from 1100 to 1300 and from
1600 to 1730. The National
Service is on the air from 0300
to 0800 (Firday from 0500 to
0900) and from 0900 to 1900 in
Somali (as outlined above)
and in Afar and Arabic.
Djibouti is not an easy one to
log, being co-channel with
the 50kW USSR transmitter at
Petrozavodsk, Karelian SSR.

Egypt

Cairoon 9755 at 0310, recita-
tions from the Holy Quran
during the Holy Quran prog-
ramme scheduled on this
channel from 0230 to 2100.

Gabon

Libreville on a measured
4778 at 2332, OMs with songs
in a local vernacular. This
100kW transmitter is sche-
duled on the air from 0430
(Sunday from 0530) to 0630
and from 1600 to 2400.

Ghana

GBC (Ghana Broadcasting
Corporation) Accra on 4915 at
0600, OM with the station
identification and newscast
in English of both local and
world  affairs. GBC1 in
vernaculars and English is
scheduled from 0545 to 0800
(Sunday unti! 2200) and from
1200 to 2200. The power is
10kW.

Mali

Bamako on 7285 at 0855, YL
with songs in vernacular com-
plete with music by a local
percussion orchestra.
Radiodiffusion du Mali (Home
Service) operates on this
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channel from 1200 to 1400
Monday to Thursday, from
0800 to 2400 Friday and from
0700 to 2400 Saturday and
Sunday. The power is
unknown.

RD du Mali, Bamako on 9635
at 0853 in parallel with 7285
above. This 18kW transmitter
is on the air from 0700 to an
undetermined closing time
and operates in French and
vernaculars.

Mauritania

Nouakchott on 4845 at 1930,
OM with the station iden-
tification followed by a news-
cast in French. ORTM (Office
de Radiodiffusion-Television
de Mauritanie) Nouakchott at
100kW is on the air with the
Home Service in vernaculars
and French from 0600 to 0800
on weekdays and daily from
1800 (Sunday and holidays
from 1700) to 2400. Nouak-
chott is the capital city of the
Islamic Republic of Mauri-
tania.

Morocco

Rabat on 15360 at 1420,
radiating a programme of
Arabic music and songs in a
Home Service relay for the
Middie East, West Africa,
Europe, South Morocco and
Mauritania, scheduled from
1100 to 1700.

Sudan

Omdurman on a measured
5038.5 at 2114, OM with
announcements in Arabic,
local-style music and songs.
The Home and Foreign Ser-
vice to Ethiopia and Somalia
is on this frequency from 0400
to 2200. Voice of the
Sudanese Nation program-
mes are timed from 1600 to
2200.

© CENTRAL AMERICA
Costa Rica

Radio Reloj (Radio Watch),
Irazu on 4832 at 0440, OM with
announcements in Spanish
thenlocal pops onrecords. At
3kW, Radio Reloj is on the air
around the clock.

Cuba

Radio Mayak (Lighthouse)
Relay on 4765 at 0520, OM with
songs in Russian. This trans-
mitter relays USSR Home
Service programmes for
Soviet citizens in Central
America. The schedule is
around the ciock, the power
50/100kW.

USA

World Harvest Radio, South
Bend, Indiana on 7355 at 0942,
OM with a religious song
during a programme for Euro-
pean listeners, timed from
0800 to 1000.

Brazil

Radio Difusora Acreana,
Rio Branco on 4880 at 0445,
OM with a newscast in Portu-
guese. This 5kW transmitter is
on -the air from 0900 to 0530
and is commonly reported in
the SWL press.

Radio Brazil Central,
Goiania, on 4985 at 0029, OM
with an excited sports com-
mentary in Portuguese. At
10kW, the schedule is around
the clock.

Guatemala

Radio Tezulutian, Coban on
4835 at 0016, OM with promo-
tions in Spanish separated by
short excerpts of marimba
music. This one operates in
Quechua and Spanish from
1000 to 1500 and from 2100 to

0230 at SkW. The market town
of Coban is noted for trading
in coffee and Peruvian bark.

R R
China

Xinjiang PBS Urumgi on
4970 at 0025, OM and YL with
songs in Kazakh during a
Home Service programme.
The Home Service in Kazakh
on this channel is on the air
from 0000 to 0230, from 0530 to
0700 and from 1200 to 1700, this
schedule also including a
relay of the Radio Beijing
Minority Language Service in
Kazakh timed from 1400 to
1426.

Australia

Melbourne on 9655 at 0910,
OM with the station iden-
tification, OM with pops on
records during an English
programme for Europe and
the Pacific, scheduled from
0700 to 1000 on this frequency.

Guam

KTWR Merizo on 7355 at
1404, YL and OM with a
discussion in a Chinese prog-
ramme timed from 1300 to
1500.

Afghanistan

Radio Afghanistan, Kabul
(USSR Relay) on 3965 at 0207,
YL and OM talk in vernacular
inthe Home Service schedule
0125 to 1700 on this frequency.

Radio Afghanistan, Kabul
(USSR Relay) on 15435 at
0859, interval signal, YL with
the station identification
repeated then OM with a
news bulletin in the English
transmission to South-East
Asia, scheduled from 0900 to
1030.

Iraq

Baghdad on 11720 at 0842,
OMs with Arabic songs in a
Voice of the Masses Home
Service programme which
opens at 0500 and is thought
to close at 1230.

L2 EUROPE ]
italy

Radio Spoleto Internatio-
nal, Spoleto on 7140 at 1040,
OM with the station iden-
tification and announce-
ments in Italian then into a
programme of local pops. The
schedule is from 0700 to 1700
and from 2100 to 2300 with a
power of 0.5kW.

Caltanisetta on 7175 at 1032,
OM and YL with announce-
ments in italian followed by a
discussion ““during which
there were<several mentions
of Mussolini. This 5kW trans-
mitter is on the air from 0500
to 2230.

Switzerland

Berne on 9885 at 1538, OM
with a newscast in an English
transmission for the Near
East, Middle East and East
Africa, scheduled from 1530to
1600.

Sagn’a, Yemen Arab Repub-
lic on 9780 at 1533, recitations
from the Holy Quran. Radio
San’a at 50kW is scheduled
from 0230 to 0700 and from
1000 to 2115 (Friday
throughout).

ABC Brisbane, Australia on
4920 at 1948, OM with
announcements in English,
then some recorded pops
followed by the station iden-
tification and a newscast at
2000. REW

_FREQUENCY COUNTERS

Measuring typically 2Hz -
Sensitivity <50mV at 1500MHz

Setability 0.5ppm
High Accuracy
3 Gate Times

1.5GHz Low Pass Filter
Baﬁew or Mains
Factory Calibrated
1-Year Guarantee

0.5” L.E.D. Display

PRICES (inc. adaptor/charger, P & P and VAT)

METEOR 100
METEOQR 600

(100MHz)
{600MHz)

Designed and
manufactured
in Britain.

e

METEOR 1000
METEOR 1500

£117.30
£148.35

{1GHz)
{1.5GHz)
ALSO: FUNCTION GENERATOR ® COUNTER-TIMER @ PAL PATTERN GENERATOR

Black#Star
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HIGH RELIABILITY
LOW COST .

£204.70
£232.30

Tel: (0480} 62440 Telex: 32762

-HIGH PERFORMANCE

EX-STOCK
- DELIVERY

BLACK STAR LTD. 4 Stephenson Road, St. Ives,
Huntingdon, Cambs. PE17 4EB, England.
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£1 BAKERS DOZEN PACKS
Price per pack is £1.00.* Order 12 you
may choose another free. ltems
marked (sh) are not new but
guaranteed ok.

§ - 13 amp ring main junction boxes
- 5 - 13 amp ring main spur boxes
25 - 13 amp fuses for ring mains 3 .
5 - su mounting switches suitably insulated for mains voltage
3 — slectrical switches intermediate type, will also replace 1 or Z way switches,
white flush mounting
4 - in flex ling switches with neons
2 - mains transformers with 6V 1A sacondaries
2 - mains transformers with 12V JA sacondaries

MULLARD UNILEX AMPUFIERS

We are probably the only firm in the country with these now in
stock. Although only four watts per channel, these give superb
reproduction. We now offer the 4 Mullard modules - i.e. Mains
power unit {EP9002) Pre amp module (EP9001) and two amplifier
modules (EP3000} all for £6.00 plus £2 postage. For prices of
modules bought separately see TWO POUNDERS.

CAR STARTER/CHARGER KIT

Flat Battery! Don't worry you will start your car in a few minutes
with this unit — 250 watt transformer 20 amp recnﬁersl case and all
parts witih data £16.50 or without case £15.00 post paid.

VENNER TIME SWITCH

Mains operated with 20 amp switch,

3121 pressure pad switch 24 x 18 {Trigger Mat
313 5 sub ministurs micro switches g
3141 12" 8 watt min fluorescent tube white
315. 1 B8 4 watt min fluorescent tube whits
316. 1 round pin kettia plug with moulded on lead

TWO POUNDERS*

2P2 -Wall mounting thermostat, high precision with mercury switch and

) thermometer

2P3 —Variable end raversibie 8-12v psu for model control

2P4 -24 v::frg psu with separete channels for sterso made for Mullard UNILEX
mplifiers

2P8 -100W mains 1o 115V auto-transformer with valtage tappings

2P7 -'Pﬂklléls?v 16 button membrane keyboard, list price over £12, as used on

EL

ane on and one off per 24 hrs. repeats

1.1 - extension speaker cabinet for £ spesker daily automatically correcting for the 2P8 —Mgins motor with gear box and variable speed sslector. Series wound so
13, 12 - glass reed switches . lengthening or shortening day. An suitabls for further speed control
17 2 - ultra transmitters and 2 raceivers with circuit 2P9

XA ches G5 3 wey, 4 3way, 2 6 way, 20 5 wy, 1p 12 way sml
. ~ wafer swite - way, way, Way, £p 3 way, 1p 1< way
spindle your choice

expensive time switch but you can have
it or
one hold fixing and good Im’i}

onty £2.95 without case, metal case
— £2.95, adaptor kit to convert this into
a normal 24hr. time switch but with the

- Time and set switch. Boxed, Flass fronted and with knebs. Contrais up to
15 amps. Ideal to program slectric haaters
2P10 -12 volt & amp mains transformer - low volt winding on separate bobbin

d and easy to remova to convert to lowar voltagas for higher currents
2.1 -8 digit counter mains added advantage of up to 12 on/offs per i .
30. 2 - Niesd h‘g"xﬂw’ Sanrs. This makes an eal controlier for | 21 zm %1"&‘?&‘6‘2# ord Unilx EPSDOG (note stereo pre-amp madule
33 2. smosa cans o ) Dry Lubricnt e B, e i faiger " Neater. Price of adaptor | 2p12 _gisk or Tape pracision motor - has balenced rotor and is revrsible 230
JnsmrmmmmW o uara: months. kit is £2,30. e m’i"ssmf:,?d m pm
4 ~Mug Stop kit - thrown emits piercing squawk

o hour“tmmf "ve&"’m’m“ﬁh (s SOUND TO UGH.T U,N'T 2P15 ~Interruptad Beam kit for burglar alarms, counters, stc.

— hour clock work time switch £ s ay 2?17 -gahuv pr minute mains driven motor with geer box, ideal to opsrate mirror

~ 6V opersted reed switch rel ; ;

i good ;%:m lights i 2P18 -Liquid/gas shut off valve mains solenoid operated

— neon vaives - make

- 12V.0C or 24V AC, 3 €O relays
= 12V 2 CO miniature relay very sensitive
~ 12V 4 CO ministure relay

- relays 3 x 8 h,
Rty phpet) ki
- locking mechanism with 2 keys .

- miniature urisslector with circut for electric jigsaw puzzle
- ferrite rods 4” x 5/16" diamater serials
4 - ferrita slab verials with L & M wave coils
~ Mullard thyristor trigger module
0 - assorted 1 spindles
- different thermostats, mainly bi-metal
~ magnetic brake - stop$ rotation instant
- low 3 level switch can be mouth operated

ok fusss
haded pole motor 3 stack -
~ masns motor with gear box 1 rev per 24 hours

~ Mains mators with gear box 16 rpm

- thermostat for
1 - infra red fira element 1000 watts
1 - motarised stud switch (s.h.}
=~ 2} hours deley switch
- maing supply unit

.1 = W amplifier Mullerd 1172
. 1 - wall mounting
- tenk Huct e 5"|fukuubim
A-mﬂx%ﬂiﬂ%mﬂﬂmm
- swit table atc.
0 - mtrs twin screensd flax whits p.v.c. outer

oven
Clara Eliiot sealed reiay

Complete kit of parts for a three channel sound to light unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it is plenty rugged enough for disco work. The unit is
housed in an attractive two tone metal case and has controls for
each channel, and a master onvoff. The audio input and output are
by /4" sockets and three panel mounting fuse holders provide
thyristor protection. A four pin plug and socket facilitate ease of
connecting lamps. Special price is £14.95 in kit form.

FROZEN PIPES

Can be avoided by winding our heating cable around them — 15
mirs connected to mains costs only about 10p per week to run.
Hundreds of other uses as it is waterproof and very flexibie.
Resistance 60 ohms/metre. Price 28p/metre or 15m for £3.95,

25A ELECTRICAL PROGRAMMER
Learn in your sleep. Have radio playing and
kettle boiling as you wake - switch on lights to
ward off intruders — have a warm house to come
home to. You can do all these and more. By a
famous maker with 25 amp on/off switch.

A beautiful unit at £2.50

THE AMSTRAD STEREO TUNER & i,
This ready assembled unit is the ideal tuner for a music centre or
an amplifier, it can also be quickly made into a personal stereo
radio - easy to carry about and which will give you superb
reception.
Other uses are a “get you to sleep radio”, you could even take it
with you to use in the lounge when the rest of the family want to
view programmes in which you are not interested. You can listen
to some music instead.
Some of the features are: long wave band 115 — 170KHz, medium
wave band 525 — 1650KHz, FM band 87 - 108 MHz, mono, stereo
& AFC switchable, fully assembled and fullx aligned. Full wiring up
data showing you how to connect to amplifier or headphones and
details of suitable FM aerial (note ferrite rod aerial is included for
medium and long wave bands). All made up on very compact

d,

board.
Offered at a fraction of its cost only £4.95

GOODS ARE ON APPROVAL —
these notes are often hastily written and technical
information sheets are seldom available about the items we
have to describe, also advertisements sometimes go to

ress without our having a chance to correct any mistakes,

owever, everything we sell is supplied on the
understanding that if it is not suitable for your project you
may return it within 7 days for credit. If there was a definite
error of description in our copy then we will pay postage. if
not, then you pay the postage. Note this offer appiies to kits,
but only iroonstruction is not started.

TANGENTIAL BLOW HEATER
by British Solartron, as
used in best blow
heaters. 3Kw £6.95
complete with ‘cold’ ‘half’
and “full’ heat switch,
safety cut out and
connection diagram.
Please add post £1.50 for 1 or 3 for £20 post paid
2.5 Kw KIT Still available: £4.95 + £1.50 post

or have 3 for £16 post paid.

CORDLESS TELEPHONES

“IT'S FOR YOU-OU" even if you are in the bath, its an infinite
extension any room and even in the garden — have one on
approval or come and try one here. BT approved.

| SOCKETS PLUGS ETC for BT phones

Master socket (has surge arrestor — ringing condenser etc) and ték;;

nesocket) .. .. ... .

Cord terminating with 8.T. plug 3 metres . £2.95
Kit for converting old entry terminal box to new B.T.
master socket, complete with 4 core cable, cable clips and
2 BT extension SOCKELS .........cooecrrvr coies ceroveerns venioe £11.50

MINI MONO AMP on p.cb. size 4" x 2" tapp.]
Fitted volume control and a hole for a tone con-
trol should you require it. The amplifier
has three transistors and we estim-

ate the output to be 3W rms.

More technical data will be inciuded
with the amp. Brand new.

perfect condition, offered at the very
low price of £1.16 each, or 13 for £12.00.

J & N BULL ELECTRICAL
128 PORTLAND ROAD, HOVE,
BRIGHTON; SUSSEX BN3 50L

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders
under £20 add £ 1 service charge. Monthty account orders accepted
from schools and public companies. Access & B/card orders
accepted day or night. Haywards Heath (0444) 454563. Bulk
orders: phone for quote.

2P19 -Disco switch-motor drives 6 or more 10 amp change over micro switches
supplied ready for mains operstion sh

2P20 -2& matres extension lead, 2 core - idesl most Black and Decker garden
1o0ls wtc.

2P21 -10 watt amplifier, Mullard module reference 1173

2P22 -Motor driven switch 20 sacs on or off efter push

2P24 -Clockwork opereted 12 hour switch 15A 25“ with clutch

2P28 ~Counter resettable mains opereted 3 digit

2P27 -Goodmans Speaker 8 inch round 8ohm 12 watt

2P28 -Drili Pump - always useful couples to any meke portable drill

2P29 -24 position Yaxley swilch contacts rated 5A - } spindle

2P31 -4 matres 98 way interconnecting wirs easy to strip

2P32 -Hot Wire amp meter - 43 round surface mounting - old but working and
definitely a bit of history

2P34 —Solenoid Air Vaive mains operated

2P35 -Battery charger kit comprising mains transformer, full wave rectifier and
meter, suitable for charging bv o 12v

2P38 -20 Amp meter, with shunt ulnused but ax-equipment

2P38 -200 R.P.M, Geared Mains Motor 1" stack quite powarful, definitely large
srm?h to drive a rotating serial or a tumbler for polishing stonas etc.

2P42 -Tubuler heater, 60 watts per ft, unusued but slightly storege soiled, made
by G.E.L. Perfect order (must be collected by appointment as 12ft long}

2P43 -Small type blower or extractor fan, motor inset so very compact, 231

2PA46 ~Our famous drill control kit complata and with prepered case.

2P47 -Joy switch kit complete as previousty sold.

2PA48 - Telephons ringing unit reduces mains to 50 volts and changes fraquency
from 50 hz to 25 hz to give right ringing tons.

2P49 ~Firg Alarm break glass switch in heavy cast cass

2P51 -Stereo Headphone amplifier, with pre-amp

2P54 -2 kw. blow heater section of coal or log effact firs, this is a shest metel
assambly which holds the alements, the motor with fan, and the lamp
holdgrs and bits which give the flickering flame effect. Collect or sdd £3 to

cover p&p
2P55 -md':\s DI:MM, oxtra powsrful has 14~ stack and good length of spindla
th ends

2PB2 -1 pair Goodmans 15 ohm speskers for Unilox

2P83 -1 EKy 20 mA maing transformer ex-equipment

2P84 -1 five bladed fan 63~ with mains motor

2P85 -2 resettable trips 4.5A mains

2PBB -1 2Kw tangantia) heatar 115v easily convertible for 230V

2P87 -1 12vy-0-12v 2 amp mains transformer

2PBB -1 15v-0-15v 2 amp mains transformer

2PB9 -1 250v-0--250v B0 mA & 86.3v 5A mains transformer

2P70 -1 E.M.I. tape mator two speed and reversible

2P71 -1 PAPST 240 5 hz motor

2P72 -1 115v Mufin fan 4 x 4” approx.

2P75 -1 2 hour timer, plugs into 13A socket

2P76 -1 audax tweetsr partner to 5P26 spaaker

2P77 -1 instrument box with key size 127 x 41~ wide 6” deep

2P81 -ORACLE VB100 instrument panel, is a MODEM with extras, it is the heart
of many viewdata systems including the Prestel unit we recently stocked.
It usss 25 |.C's, 2 crystals, u.h.f. modifier Aztex UM1233 etc. stc. You
recaiye this, new, unused and complata except for 7 of the plug in I.C's.

2P82 -8v-0-9v 2 mains transformer

2P83 -25m .75 twin flet flex for mains appliances

2P84 —Modem board with press keys for telephone rediallar

2P85 -20v-0-20v 3 A Mains transformer

2P88 -Sangamo 24 hr time switch 20 amp S.H.

2P88 -120 min. time switch with knob

2P0 -80 min. time switch with sdgewise engraved controller

2P91 -Panel meter size 23~ x 2” scaled power factor

2P92 -Bsiley & Mecky pressure switch 50 p.s.i.

£5 POUNDERS*

1. 12 volt submersible pump complete with a tap which when

brought over the basin switches on the pump and when pushed

back switches off, an ideal caravan unit.

Sound to light kit complete in case suitable for up to 750 watts.

Silent sentinel ultra sonic tranamitter and receive kit, complete.

Dial indicator, measures accurately down to .01mm, “John

Bull"” or equally first-class make, a must for tooimaker or lathe

worker.

6. 250 watt isolating transformer to make your service bench
safe, has voltage adj. taps, also as it has a 115V tapping it can
be used to safely operate American or other 115V equipment
which is often only insulated to 115V. Please add £3 postage if
you can’t collect as this is a heavy item.

6. 12V alarm bell with heavy 6” gong, suitable for outside if
protacted from direct rainfall. Ex GPO but in perfect order and
guaranteed.

7. Tape punch and matching tape reader, not new but believed in
perfect working order if not so we wouid repair or replace within
12 months. Please add £2.50 postage.

8. Sensitive voltmeter relay, this consists of a 4}” dia moving coil
mater with electronics (we will supply cct. dig.) over £120 each,
they are naw and still in maker's boxes.

9. Box of 25 fluorescent tubes 40 watt daylight or warm white
ideal window pelmets, signs, etc. Please collect or add £2
postage.

10. Box of 25 18” fluorescent tubes assorted colours, please
coilect or add £2 postage.

11. 24 x 8 f1 85-120 watt warm white tubes. Idaal plant growing.
Collect or send open cheque to cover carriage.

12. Equipmaent cooling fan — minin snail type mains operated.

13. Ping pong ball biowaer - or for any job that requires & powerful
stream of air — ex computer. Collect or add £21 post.

14. Uniselector 360 degrees rotation, 5 poles, 50 ways, 50V coil.

16. Washing machine water pump, main motor driven so suitable
for many appiications.

16. Control panel case, conventional design with hinged front and
finished mataliic silver, easily arranged as lockable size approx.
16" x 10" x 6}, wall mounting.

17. Two kits: matchbox size surveiliance transmitter and 2 FM
raceivers.

rwn
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The commumcaﬁo and-electronics magazme Warld

ASTRID
Ken Michaelson enthuses about this new UoSAT
receiving system

SPECTRUM CAD ,
Op-amp filter design on the Spectrum from R S Nutt

PLUS ALL THE USUAL FEATURES!
On sale 12 June
To be sure of your copy, why not take out a subscription?

THE COMMUNICATIONS
AND ELECTRONICS
MAGAZINE

M@ Regular well-informed columns on various aspects of
amateur communication

B Up-to-date news on the latest technology
B Simple and useful constructional projects, plus clear
explanations of the theory behind them

@ Delivery to your door by publication date each month
@ Inflation proof—price guaranteed for 12 months

On sale NOW at your newsagent and at equipment dealers

L
| RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM |
: To: Subscription Department o Radio & Electronics PLEASE SUPPLY: (tick box) for 12 i , all rates include P & P :
- World e 1 Clarendon Road e Croydon e Surrey e Inland World-Surface Europe-Air World-Air
: CRO03SJ Tel: 01-760 0409  £14.40..o..... O £1550mmmn 0 2080 O 2725 :
PAYMENT Cheqgues shou :)d bcsmod payal blets
: ZSEA;ESS .............................................................................. EncloseD: | — | o &‘EI"VZ,X‘ g :
I .............................................................................. cREDIT cARD PAYMENT ? D B D I
o R o e o B PPN (T T T T T T 1T T T T T T 1111 i
b Postcode ...ooovvvveeeeea. SHGNATUIE ... s s e |
e e e e e e .
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Contest working

On 12 May the South
Cheshire Amateur Radio
Society will be hosting a talk
on contest working by
G4APA. It takes place at the
Crewe LMR Sports Club,
Goddard Street, Crewe, at
8.00pm. All amateurs and
SWLs are welcome.

Further details are avail-
able from: The Secretary,
Chris Wieman G1PUV, 14
Whiteridge Road, White Hill,
Kidsgrove, Stoke-on-Trent,
Staffs ST7 4TH. Tel: (07816)
73185.

Bristol RSGB Group

The City of Bristol RSGB
Group meets on the last
Monday of the month (unless
the date falls on a bank
holiday, when the meeting is
brought forward by one
week). The meetings take
place in the Small Lecture
Theatre, University of Bristol,
University Walk, Clifton, Bris-
tol, and start at 7.30pm.

On 19 May there is a talk on
DX on the HF bands by Don
Field G3XTT, on 25 May there
isamobile picnic and a month
later, on 25 June, there is a
talk on Receiving WX Satel-
lite Pictures by the RevJames
Brown.

For further information
contact the Honorary Secret-
ary, Colin Hollister G4SQQ.
Tel: (0272) 508451.

Swindon rally

Swindon and District
Amateur Radio Club is hoi-
ding its annual rally on Sun-

day 11 May at Oakfield
School, Marlowe Avenue,
Swindon, Wiltshire. Doors

open at 10.00am and there is
an admission fee of 50p.

There will be a large variety
of equipment and compo-
nents for sale on the trade
stands and many RSGB books
will be available on the club
stand. There will also be a
bring-and-buy stail.

The British Amateur Radio
Teleprinter Group and local
repeater groups will be in
attendance. It is hoped that
theré will alsc be Morse
testing but this was not cer-
tain at the time of writing.

A bouncer castle, mini
motorcycles and a free car-

G8SFM, ‘Tamarisk’, Tetbury
Lane, Leighterton, Glouces-
tershire GL8 8UP.

Amateur Radio Rally

The Southend and District
Radio Society will be holding
an amateur radio and electro-
nics rally on Sunday 1 June at
the Rocheway Centre, Roche-
way, Rochford, Essex.

There will be a talk-in on
S22, RTTY, trade stands, a
bring and buy, refreshments
and a licensed bar as well as
many other attractions which
will cater for the whole family.

For further details about
the rally or the regular meet-
ings contact Ron G6SOH or
Brian G4RDS.

Special Event Station
On 7 June the Dunstable
Portable Amateur Radio
Group will be operating the
special event station GB4LAD
in conjunction with the
Dunstable Downs Radio Club.
The station will run during
the Luton and Dunstable
Hospital Fete and is being
sponsored on the numbers of
contacts made. All proceeds
will go to the hospital to help
buy amuch needed extension
unit for their surgical laser.
Activity  will be on
144.375MHz, 14.300MHz and
1.930MHz+xQRM. It is hoped
to make contact with all of the
twin towns during the event.
Further details can be
obtained from Tony G0COQ,
tel: (0582) 508259.

South Manchester RC

The club meetsevery Friday
at the Salemoor Community
Centre, Norris Road, Sale.
Meetings start at 8pm with a
talk on various aspects of
amateur radio.

Anyone wanting further
information should contact
Dave Holland G3WFT on (061)
973 1837.

Winral ARS

We have just received Wir-
ral Amateur Radio Society's
programme of forthcoming
events. Meetings are usually
held at the Cilubroom, ivy
Farm, Arrowe Park, and start
at 8pm.

On 21 May there is a repeat
of the acclaimed talk ‘A

b |

regulated power supplies by
Alan Upton G3UZU. A keen
constructor
limited facilities, Alan has

spent considerable time
experimenting  with  this
subject.

For further details contact:
RE Bridson G3VEB, 14 Zig Zag
Road, Wallasey, Wirral.

FAXis...

The Coventry Amateur
Radio Society meets every
Friday at8pm at Baden Powelli
House, 121 St Nicholas Street,
Radford, Coventry. Visitors
are always welcome.

On 9 May there is a talk on
FAX and Packet Radio by
G6VH!. This will start at
7.40pm.

For further details contact:
Robin Tew G4JDO, 4 Chet-
wode Close, Coventry CV5
9NA. Tel: (0203) 73999.

The Growley Box

The latest issue of RADIAL,
the newsletter published by
the Radio Amateur Invalid

working with.

and Blind Club, contains an
interesting and extremely
useful construction article
entitled ‘The Growley Box'.

The box is, in fact, an
audible RF indicator for blind
operators. - The device
enables the user of an
amateur radio transmitter to
tune for maximum output by
ear.

If you are interested in the
growley box or indeed in the
RAIBC itseif, contact the
organisation’s headquarters
at: 9 Conigre, Chinnor,
Oxfordshire OX9 4JY.

South Bristol AR Club

The South Bristol Amateur
Radio Club meets every
Wednesday at the Whitchurch
Folk House, East Dundry
Road, Whitchurch, Bristol.

On 4 June there is a talk on
modifying CB radios for 10
metres and on 11 June there
is an HF activity night.

For further details contact
Len Baker G4R2ZY, tel:
Whitchurch 834282.

cafvas

toon show should ensure a Programmable Electronic
gooddayoutforallthefamily. Keyer' by Brian Jordan
Further details can be G4EWJ.
obtained from: K A Saunders On 4 June there is a talk on
R
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'OMNI ELECTRONICS

‘VISIT SCOTLAND’S NEWEST
COMPONENTS SHOP’.

We stock a wide range of general
electronic components, send now for
our 21 page catalogue price 20p + 12p
p&p or call at the shop Mon-Sat 9.00am-
6.00pm at:

174 Dalkeith Road,
Edingburgh, EH16 5DX

Tel: 031-667 2611

SATELLITE TELEVISION

Buy direct from the manufacturers, low cost full
band satellite TV systems.

Full Band Systems........... £650 + VAT + Carriage

Write or telephone for details, or call in at our
factory showroom.

NETWORK SATELLITE SYSTEMS LTD
Units 7-8
Newburn Bridge Industrial Estate
Hartlepool, Cleveland TS25 1UB
Tel: 0429 869366

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

Millions of components: thousands of different lines

Rechargeable Nickel Cadmium - batteries (ex unused
equipment)
AA(HP7) 1.25vOIt 500 MA ....cooooiveivieieeeee e Set of four£2

ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A
........................................................................................... 79p or 10 for £7
Clear LED illuminates Red, Green or Yellow depending upon
polarity/current. Oblong 5 x 2%2mm Face
.......................................................... 25p or 100 for £23 or 1000 for £200

5mm Red Flashing LED .........coccvivniis v 25p or 10 for £2.25
Watch/Calculator/Lighter etc Mercury Batteries Made by
Ray-O-VAC 10 mixed popular sizes .........coo......... £1.50, 50 for £5.00
IN4004 Or IN4006 DIiodeS......covuverririirieereeeeeeeresens 300 for £6.50

KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers,
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34
Plessey SL403 3 Watt amp, From Bankrupt source, hence sold

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

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

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

LOW COST C.A.D.

ATTENTION ALL ELECTRONICS

CIiRCUIT DESIGNERS!!

1.B.M. PC {and compatibles), BBC MODEL B and SPECTRUM 48K
ANALYSER | and If compute the A.C. FREQUENCY RESPONSE of linear {analogue) circuits. GAIN and
PHASE, INPUT IMPEDANCE, OUTPUT IMPEDANCE and GROUP DELAY {except Spectrum version)} are
calculated over any frequency range required. The programs are in use regularly for frequencies
between 0.1HZ to 1.2GHz. The effects on performance of MODIFICATIONS to both circuitand component
values can be speedily evaluated.

Circuits contatning any combination of RESISTORS, CAPACITORS, INDUCTORS, TRANSFORMERS,
BIPOLAR AND FIELD EFFECT TRANSISTORS and OPERATIONAL AMPLIFIERS can be simulated - up to
60 nodes and 180 components (IBM version).

Ideal for the analysis of ACTIVE and PASSIVE FILTER CIRCUITS, AUDIO AMPLIFIERS, LOUDSPEAKERS
CROSS-OVER NETWORKS, WIDE-BAND AMPLIFIERS, TUNED FLF. AMPLIFIERS, AERIAL MATCHING
NETWORKS, TV I.LF AND CHROMA FILTER CIRCUITS, LINEAR INTEGRATED CIRCUITS etc., STABILITY
CRITERIA AND OSCILLATOR CIRCUITS can be evaluated by "breakding the loop™.

Check out your new designs in minutes rather than days.

Used by INDUSTRIAL, GOVERNMENT, and UNIVERSITY R & D DEPARTMENTS worldwide. IDEAL FOR
TRAINING COURSES VERY EASY TO USE Prices from £20-£195.

LOW COST COMPUTER DRAUGHTING
ON THE BBC MODEL B

“"DRAWER" enables quality drawings to be created and modified, quickly, eastly and with the minimum of
hardware. Positional input 1s by standard games joystick. All of the major program elements are written in
machine code giving exceptional speed of operation. e DL L7 I L E T

* Rubber banding for drawing lines.

* Solid or Dotted line types

* Circles. Arcs and partial or complete Ellipses.

* Vertical or Horizontal Text

* Pan and Zoom

* Merging of drawings and library symbols from
disc.

* Snap to a user defined grid.

* Absolute or Relative cursor co-ordinates —
displayed on screen ’—' L

* Output to standard dot:matrix printer.

* Price £45 excl VAT,

Minimum Hardware Required: BBC Model B
Single or Dual Disc Drive ~ 40 or 80 track
T.V. or monttor

-

Games Joystick with "fire button”
Dot matrix Printer (Epson 80 series or Epson
compatibie ~ BBC Default Mode

Full AFTER SALES SERVICE with TELEPHONE QUERY
HOT LINE and FREE update service.

For illustrated leaflets and ordering information please contact:—

NUMBER ONE SYSTEMS LIMITED (REF REW)

Crown Street, St. lves, Huntingdon, Cambs PE17 4EB
) Tel: 0480 61778; Telex: 32339

SCOPES

Repaired and recalibrated. All makes
—all models. Nationwide collection
and delivery.

Copies of handbooks and spares for
most popular models including gol-
den oldies.

Phone

Mendascope Ltd 069-1‘72 597
Electronic

B‘i‘ Corporation

THRU”NE® Directionai Wattmerts
TERMALINE® REF Coaxial Load-Resistors
TENULINE® Attenuators and accesories from stock

Aspen Electronics Limited

The exciusive UK representative for Bird Electronic

1/3 Kiidare Close, Eastcote, Ruislip
Middiesex HA4 S9UR
Tel: 01-868 1311 Tix: 8812727
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W Redifon HF transceiver type GR410/T includes
88B, IF and audio boards, 100 watts output, 2-
- 16MHz. Needs VFO, £50. includes 24V PSU and
comprehensive info, buyer collects. Also data
cassette recorder, suits most home micros, £25.
C A Crabb G4HNH, 41 West Drive, Edgbaston,
Birmingham BS 7RR. Tel: (021 472) 3845.
B Sommerkamp FTDX500 HF bands transceiver
with fitted CW filter, £150 no offers. Murray, 9
Aynsley Close, Cheadle, SOT ST10 1DP. Tei: (0538)
752838.
B B 50MHz spectrum transverter, 20W output,
28MHz IF, £95 (worked W, VE, LA, CT etc). A
McCann, 105 Todd Lane North, Lostock Hall,
Preston, Lancs PR5 S5UF. Tel: (0772) 37815.
B Alphacom 32 thermal printer for Spectrum,
Spectrum + or ZX81. Complete with power supply,
instructionsand spare paper. Still under g'tee. £35!
Also Casio VL! portable electronic organ with 2.5
" octaves, envelope shaper, (ASDR), various rhythm
generators, demo on ROM and memory. Also has
built-in calculator. Instructions, music and case,
£13!! Gordon Jackson (01) 907 2253.
Ml Realistic DX-160 5 band communications
receiver 240 volt or 12 volt 160-10 metres vgc.
Despite age hasn't been used very much, £75.
More details from Mr M Richards, ¢c/o Bridleways,
Aughton, Collingbourne, Kingston, Nr Marl-
borough, Wilts.
B Lattice mast, three section, 30 foot heavy duty
with 17 inch sides, climbing steps up one side. No
reasonable offer refused, base plate needs slight
attention. Buyer collects or carriage arranged at
cost. D Martin, 11 Kent Road, Parkstone, Poole,
Dorset BH12 2EH. Tel: (3202) 745185.
B Commodore MPS801 dot matrix computer
printer. Suits Commodore 64 or Vic 20 computer.
Excellent condition, as new. Cost £200 new, will
sell for £110. Also, ‘Easyscript’ word processing
software package to suit Commodore 64 compu-
ter, only £15. For further details contact Jeremy on
Bakewell (062981) 2517 (after 6pm on weekdays).
B Eimac valves, 2 off, brand new in boxes,
4CX250B. Purchased for linear project but never
used, £40.00 the pair. Sorry, no bases. Also 7107
DVM chips (Maplin) and displays to match, 7107
chip, £3.00. Four displays £3.00. Purchased
together £6.00, includes p&p and details for use. C
J Barker, 52 Spode Street (West End), Stoke-on-
Trent, Staffs ST4 4DY.
B Heathkit HW8 QRP Tx/Rx, 80m to 15m, CW only
with RIT SWR, PWR counter o/p, full details on
request. Complete with solid-state HF linear,
broadband no tuning, 80m to 10m, vari power
output. Also Coutant 13.8V dc power supply
included. New price £280+, will exchange for 2m
multimode or 70cm equip or WHY, or sell for £160
ornio. All documentation available, bargain. GOAYZ,
22 Vale Grove, Gosport, Hants PO12 4PS. Tel:
(0705) 589560, any time.
= Eddystone 830/9 HF Rx, AM, CW, SSB, 300kHz
30MHz, £170. AOR2001, £260. Yaesu FRG7 digital
SSB filter, £150. Will exchange WHY. Good HF Rx
wanted, solid-state. Poss exchange with above.
Tel: Leeds 677101.
B President Grant CB rig converted to 10 metres.
Perfect, SSB/AM, etc. Complete with mike, £35.
Pye cassette tape recorder, brand new, boxed,
£14.50. Shure mike type 201, hand-held, £6. Yaesu
mike, £5.50 new. A Walton, 40 Rooley Crescent,
Bradford BD6 1BX. Tel: (0274) 728219.
B Have BBC computer with cassette recorder
user guide and some garnes. 12 months old, in mint
condition. Will exchange for HF transceiver in
good condition with ATU. Would consider 2m or
70cm base transceiver WHY? Tel: (0606) 550258,
after 6pm or weekends.

B Technics ST3050 hi-fi AM/FM stereo tuner.
Good condition. Really good sensitivity. Fine
rotary analogue tuning. Offers or swap for 40ch CB
portable. D Head. Tel: (0438) 62179.

M Activeantenna, Sony AN-1, comprising telesco-
pic aerial with FET, low noise amp for SW
reception and ferrite bar antenna for receiving
MW, and LW control box with connecting leads
and 40 feet of co-axial cable, brand new, boxed,
unused, £48.00. Mr T Manning, 24 Croftdown Road,
London NWS5. Tel: (01) 485 4251.

B Racal RA17L gc, £150. RA17/2 vgc, £165. Both
good performance. Buyer collects. Regency air
band scanner. 108-136MHz. 16 channel. Prog
search, prog scan, £125. Matching AR88 speaker,
£15 plus p/p. GINNE. Tel: (0388) 777398.

B Heathkit ‘Mohican’ gen cov comms Rx, 550kHz
to 30MHz and 144 to 146MHz. Fitted with 12V
rechargeable battery and LCD frequency DDU,
mint condition, comprehensive manual, £95.
French ‘Radialva’ portable comms Rx, 150kHz to
27MHz. Bandspread and BFO vgc and perform-
ance, £48. Pye ‘Vanguard’ AM25/B highband radio-
telephone, mint, £20. Collection pre-war wireless
mags, valves, components. SAE for list. KW Clark
(G3WIF), 16 Goldney Road, Clifton, Bristol BS8
4RB. Tel: (0272) 293738.

W Ex-hobbyists clearout: all components new or ~

in good condition. 200 resistors, £1, 100 capacitors,
£2, 100 semiconductors, £2 (inc 20+ I1Cs), 20 10/10xF
tant cap, £1. 3kg packs of larger items (inc pots,
switches, transformers, relays etc), £10. F J
Wakeman, 46 Poynder Rd, Corsham, Wiits SN13
9LZ.

B Tektronixscopes, 545A,£120 ono, 545B £150 ono.
Both excellent ex-TV service shop with manuals
and many spare valves. 25MHz bandwidth, dual
trace. Many features, delayed sweep, delayed
intensifier, etc. Keith Franklin, 50 Abingdon St,
Burnhamon Sea, Somerset. Tel: (0278) 784205 after
6.30pm.

B Free! Some transformers, TV type, lots of
electronic hardware, wire - all sorts but no
components. A little bit heavy so please send £1 to
cover p/p. If sending coin place between
cardboard. Everything by post only. Martin, 7
Griffin Crescent, Littlehampton, Sussex.

B Levell Test Meter TM11 leather case, high
voltage probe TP1/BNC, RF probe TP2, ‘T
connector, current 50A shunt TP5. Price for the lot,
£135. Holdway, 20 Studland Close, Millbrook,
Southampton, Hants.

B Two professional antenna tripods, (a feat of
engineering), also mounts and parabolic dishes
F/D ration 0.2, diameter 1.2m. Included are two
12GHz launchers, price £325 each. Mobility 360°
horizontal, approx 70° vertical, these will not blow
over and are extremely heavy. Would have to be
seen to be appreciated. Also adjustable for
unlevel ground, with built-in spirit level. Bruce
Lamb, 44 Maple Road, Brooklands, Manchester
M23 9HW. Tel: (061) 962 3726.

@ Hitachi TRQ2-REX micro cassette recorder, 2-
speed, unwanted gift, £30 ono. Tel: Peter Jones,
(043277) 428.

B Sixteen 4116 4N 16K DRAM chips, £16 including
p&p or £8.50 for eight. Unused chips. Manufacturer
and date code: STC8415. All untested but bought
from a regular supplier (Rapid Electronics). P
Siedlecki, 5/66 Redditch Road, Kings Norton,
Birmingham B38 8QS.

W Some electronic components, valves and some
circuit boards, made up and working. Something
for everyone. Please send stamp for list (emigrat-
ing). Martin, 7 Griffin Crescent, Littlehampton,
West Sussex. '

B Incircuittransistortester. Unused small battery
powered npn, pnp, LED indicators, complete with

test hooks. For high density component board
testing. Snip at £20 inclusive post and packing.
Write to 7 Park Road West, Sutton on Sea, Lincs
LN12 2NQ.

B Marconisignal generator, 12-470MHz, type 801B
(separate carrier and modulation meters), £75.
Furzehill sensitive valve voltmeter, 10mV - 1000V
4'%in meter, £20. Philips valve voltmeter, 10mV -
300V type GM6017 (6in scale built-in calibration)
£25. Michael Usher, 85 Bromham Road, Bedford.
Tel (0234) 54767.

W Dragon 32+extra handbook, games, £60.00. HF
linear amp (2x4CX 250B) 10W in, 400W out, £80.00.
Both items ono or would exchange with cash
adjustment for HF transceiver or receiver, working
or not. Glenesk Craig-yr-Eos Rd, Ogmore-by-Sea,
Mid Glam CF32 OPH, S Wales (GW4KWV QTHR).
Tel: (0656) 880723 after 6pm.

W Scopes: Tektronix 533A 15MHz dual trace, £65.
555 30MHz dual beam, £90. 581A dual trace, £85.
Marconi 8010/8 AM signal generator, 10to 485MHz,
£75. RC oscillator TF1101, 20Hz to 200kHz, £30.
Advance Hl AF generator, sine and square o/p, £35.
Many other items of test gear and components.
Send sae for list. Pye Olympic low band AM, £59.
AVO 7, £25. G4YVT Beal, 115 Southdown Road,
Portslade, East Sussex BN4 2HJ. Tel: Brighton
416963.

B Sony ICF2001 synthesized receiver, continuous
coverage 150kHz to 30MHz, plus VHF band, AM,
CW, SSB, FM, £60. Carriage extra. R Middleton, 49
Wolseley Road, Stafford ST16 3XW.

B EPROM blower ITT and eraser. Blows 10 at a
time, offers, might exchange for 2m hand-held or
70cm. Also Commodore SX64 portable computer,
built-in disk drive, plus colour monitor, only 2
months old £425 (purchased 128D). Olivetti
photocopier £450. Offers or swaps considered for
above with ham gear or satellite TV station, cash
either way. Tel: Leicester (0533) 715160 anytime.
(G4JKP not QTHR).

B You may have tried the rest, now try the best.
Will exchange BBC B computer and data recorder
in pristine condition, with some games, for HF
transceiver 901 or 902. Would consider com-
munications receiver or 2m/70cm portable multi-
mode FT290 or 790. Also have AR40 rotor 2m 10-el
beam and 15m UR67 cable. Will swap for 2m/70cm
hand-heid. WHY? Tel: John, (0606) 550 258
(Cheshire) after 6pm.

W CBM C16 with recorder, PU, tapes and manual,
new, £50. J Galvin, tel: Crudwell (06667) 7820 (Wilts)
B Eagle RX80 communications receiver, 05-
30MHz, £60. Pre-amp, 2.30MHz, £15 including
postage. Two metre base station receiver, £50,
xtalled R1, R2, R6, R7, $-10, $-12. Eddystone EA12
and SX200N for spares, £25 the pair. Manual for
EA12, £5. Tel: Jane, (01) 946 2967 or 674 0513, or
contact Mike, 14 Doverfield Road, Brixton, London
SW2 5NB.

B Yaesu FT707 HF transceiver, good cond, £275
ono. Standard C58 2m multimode with Nicads,
charger & carry case, £185ono. Heathkit MW101 HF
transceiver, 80-10m, 100W o/p, £185 ono. Icom
ICX215 FM 2m mobile portable, £85 ono. Tel: (0782)
46440.

B AR2001 VHF/UHF scanning Rx, 25-550MHz.
Powered from 12V or mains, covers military &
aviation frequencies. In excellient condition and a
bargain at £250. Tel: Gary, (021) 705 9351.

8 Eddystone 830/9 HF Rx,£175 mint, will exchange
for HF Rx, working or not, PR155, RA117, what have
you? May be able to deliver or collect. Also AR2001
25-550MHz, possible exchange for solid-state HF
Rx. Tel:Leeds 677101.

8 2m rig lcom 1C25E, £75. Creed 7B teleprinter,
£35. Can anyone help with circuit etc for JVC
Nivico CCTV camera mod TK66 (Ex Rank Organisa-
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tion)? Mr R Seymour, 63 Steddys Court, Bryant St,
Chatham, Kent ME4 5QT.

B Valves: 6K6GT, 6K7M, 6U7G, 6Q7, 6FE6M, ditto
12V types. Lots of others. UX, 5-pin, yanks, British,
TV. ECC84 6/30L2 etc. Unused in all cases, sae for
lists please. Nofancy prices. Wanturgently dataon
Seavoice VHF. Marine Tx/Rx. Also Kelvin Hughes
Forland VHF Marine Tx/Rx. G3HWD, 42 Dennis
Road, Padstow, Cornwall PL28 8DF. Tel: Padstow
532723, evenings only

B Electronic goodies: one tea chest full of
thousands of parts, must be sold owing to
retirement of enthusiast who has done hobby for
40 years. Sorry no list of items available, but am
convinced that first to see will buy. Could be
particularly suitable for a beginner. We estimate
the value to be over £250, but will let it go to good
home for £49. Tel: (021) 472 3688 to view

B Kenwood Trio 830S HF transceiver in mint cond,
also AT230 and SP230 in mint cond, Morse key, 30
feet of black low-loss co-ax, 27 foot horizontal
antenna and low-pass filter 30MHz. Will not sell
separately, bargain at only £850 ono. Colin
Sheldrake on (01) 669 7534, or David Sheldrake on
Epsom (Surrey) 28595

m National Panasonic RF8000 24-band FM/AM/CW
broadcast receiver. Two banks of 12-button
frequency shift controls, each bank on separate
turret displays including clutch for turret change.
30-230MHz VHF, LW/MW, 1.5-30MHz in 1MHz steps,
tuning by tracking system. USB/LSB controt, ANL,
battery clock etc. Two VHF 8-section telescopic
aerials and one rotating loop aerial. Sound will
surpass any SW receiver on the market. Weight
approx 43 pounds. Cost£1700, sell for£900 or would
consider exchange for modern communications
receiver in the lcom R71E range or similar. H M
Carroll, 135 Newbridge Road, Bath BA1 3HG. Tel:
(0225) 337145

B Component packs, new, containing the follow-
ing: BC108 trans, UA741 ICs, NE555 [Cs, 8-pin & 14-
pinsockets, 1N4148 diodes, red LEDs TIL209.£5.25
per pack. | only have 6 packs so only one each
please. D Martin, 7 Griffin Crescent, Littiehamp-
ton, W Sussex

m HF mini beam, 2-element, 6 months old, good
condition. Ron Gl4VOD. Tel: (0762) 42870

H lcom 720A gen cov Tx/Rx, 100kHz-30MHz,
complete with icom power supply. As new, boxed,
£650. GAWFJ. Tel: (051) 342 1354, ask for. Dave

B Pace Nightingale and Commstar for BBC micro,
£90. Dragon 32K with joysticks and Berserk
cartridge, £30. Specdrum by Cheetah for ZX
Spectrum, £18. 2m FM transceiver, Trio TR7600
with remote control RM76, scans 2m in 5kHz steps.
Bought from Lowe last May, £100. muTek voxbox
for BBC/Atom, £30. | need HF rig, pref with gen
coverage rcvr WHY? Will swap, haggle etc! Dave
‘Garland GODYI, 15 Durban Road, Peverell, Ply-
mouth PL3 4LG. Tel: (0752) 263276

B Exchange Trio 9R59DS receiver, Gaf 64 cine
camera, small personal FM/AM stereo radio plus,
for portable receiver covering short waves, FM, air
band. BFO essential. Flaherty, 10 Joseph Parry
Court, Merthyr, Mid Giamorgan CF47 8HN. Tel:
Merthyr 75025 after 5.30pm

m Apple || Europlus 644. With Sanyo color monitor
+2drives + Panasonic printer KX-P109D + cards +
lots of games. Can buy all or separate. Nurudin
Javeri, 17 Ch Vert, Vandoeuvres 1253, Geneva,
Switzerland. Tel: 022/50 10 96

B Cheap electrical components being cleared
out by hobbyist, please write for a list of the things

I am trying to sell. Many different types of °

resistors, iCs, switches, connectors etc. Every-
thing virtually unused and very cheap. Also pack of
assorted components, mostly new and unused, all
working, will be great value for money. Please
enclose phone number. Peter O’Donoghue,
7 Hillingdon Avenue, Sevenoaks, Kent TN13 3RD
m Datong D70 Morse tutor, as new, £35 or
exchange for mint condition Racal RA17 cabinet.
Norman Varnes. Tel: (0963) 32389 (Somerset)

B Cirkit digital frequency meter and prescaler
kits, unopened, cost £75, accept £50. Sinclair 16K
ZX81 computer, £15. Computer compatible cas-
sette player, unused, £10. Yaesu YO100 monitor

scope kit, atlowed to be used on receivers with IF
of 9MHz, £10. Tel: St Albans 39333

m RCA ET-8010A transmitter, 1943, 355kHz-500kHz
in 5 fixed channels, 115 volt, 200 watt. RCA ET-
8019E transmitter, 1949, 2-22.4MHz, 200 watt, as
used in WWII Merchant Marine? TUSB tuning units
from BC375 transmitter. BC614E speech amp.
TG10F keyer. Test set 210. BC906D. Eddystone
S640, S504. Valve testers etc. Open to offers,
swaps. Tel: John, (01) 833 3008

B Racal RA1217 transistorised professional HF
communications receiver, complete in table
cabinet, £450, no offers. Datong auto woodpecker
blanker, almost new, £65. Datong VLF converter,
almost new, £20. Uher report 4000 mono professio-
nal portable tape recorder, complete with Nicads,
almost new, £395. Tandberg Model || professional
portable with leather case, aimost new condition,
£225. All carriage extra. B J Whitty, ‘Fourways’,
Morris Lane, Halsalt, Ormskirk, Lancs L398SX. Tel:
(0704) 840328

B AKG D509 dynamic microphone, £20. Film
industries ribbon microphone, £10. Racal dual
diversity unit MA 168B with handbook, £45. Minimit-
ter low-pass filter, 30MHz, £10. Pair of Quad ESL63
loudspeakers, almost new, £995, no offers. Pair of
Spender loudspeaker stands, £18. Dual 10-band
professional graphic equaliser, new, £195. 10-
output line distribution amplifier, new, £180. Allen
& Heath ADT unit, new, £195. All carriage extra. B J
Whitty, ‘Fourways’, Morris Lane, Halsall, Ormskirk,
Lancs L39 8SX. Tel: (0704) 840328

B Trio TS430S HF Tx/Rx with AM filter fitted, with
ATU. As new, boxed, £600 ovno. Yaesu FT790R with
Nicads, charger, carrying case, mobile 2 x %) with
gutter mount, 3 x %\ base collinear, Wood &
Douglas built but not tested 70PA5 pre-amp and
70LIN10 power amp with case and 70cm SWR
meter, £260 the lot. Tel: Gordon G8WWD QTHR,
(0527) 402557

B Various baluns by Hatfield Instruments, ie 50Q
to 6009, 200kHz to 100MHz, £2.75 each inc p&p. 58
Old Torquay Road, Preston, Paignton, Devon. Tel:
(0803) 24226

B Centronics 306 printer, parallel interface, large,
£60. New VDU case for 14in tube, £10. Computer
PSU, +20V, —20V, +5V, 5A, £5. Cathode ray tubes,
5FP7A, £5 each. 12 inch green monitor tube, 90°, £5.
12 inch uncased monitor, separate syncs and
video, £6. All ono. B Hitchen, 31 Langham Road,
Blackburn. Tel: (0254) 580983 after 6pm

B Linear amplifier. Pair 4CX250B air cooled tubes,
very heavy PSU in same case, 19in rack mount,
spares including mains transformer, max 80W,
drive required. Large tank with 6-position switch
and taps, £250 ono. J5 2m Jaybeam collinear with
100 feet of RG8U and N-conn, £20 ono. Two 12 foot
lengths 2in OD alloy tubes with 18in joiner clamp,
£10 ono. Two stand-up 19in racks, commercially
built, £15 each. Mr O English, 7 Erroll Road,
Romford, Essex. Tel: Romford 23040 7-8.30pm

B Heathkit lab scope, never used, requires 240V
mains Tx, has 110V MTx, offers. RCA Institute's
small screen scope, never used, has 100V MTXx,
offers. Heathkit voltmeter model IM18 in perfect
order, new MTx, £50. Buyer collects, retired and
moving forces sale. P Trayers, 6 Woodfield Road,
Bebington, Merseyside L633DX. Tel: (051) 3345109
® Marconi video oscillator TF885A/1, £15. Solar-
tron CD1740 oscilloscope with CX1741 and CX1744
plug-ins, spares or repair, £55 ono. Hewlett
Packard mains transformer 9100-1472,£15. Tel: (01)
868 4221

B Dual trace 15MHz Tektronix oscilloscope, £105.
Oscillograph thermal paper recorder (as new),
diodes and transistors (new) OA7 10p, 1N4148 3p,
2N3119 £5 pair, 2N3904 20p, 2N3906 20p. Vast
collection of valves including 807 - cheap,
Tektronix spares, manuals, probes, trollies. Mar-
coni LCR bridge, £65. Hewlett Packard delay line,
type 1100A, £85. Diablo printer with power supply,
£165. Cintel delayed pulse and sweep generator,
£15. Tel: (01) 868 4221 ’

B Yaesu 7700, £250. FDK 141-171MHz hand-held
receiver, a bit deaf, cost £159, sell £100. Tandy
DX400, cost £220, sell £110. Two metre base
receiver, £35. Tandy hand-held CB, £70. Fantavox

airband converter, £10. CB base station, £70.
Portable colour TV, £75. Metal detector, £15. Black
and Decker drill, £12. Sony 7600D, £100. Mike, 14
Doverfield Road, Brixton, London SW2 5NB. Tel:
(01) 674 0513 6-9pm Thursdays

B Shack clearout, C42 Tx/Rx 36-60MHz, £50. R216
Rx 19-157MHz AM/FM/CW, £95. R210 2-16MHz Rx,
£35. All mint condx. Monitor 9in b/w, £16. Racal
811R freq meter, VHF, £15. Marconi TF1101
oscillator, £45. Marconi V322 studio camera, £45.
Marconi TF1102 amplitude modulator, £10. Philips
V200/01 3-tube colour camera, £160. Marconi TF912
RF wattmeter, £8. Marconi TF995A/2 AM/FM sig
gen, £85. All ono. Sae list. Ray Hill, 7 Willowbrook,
Greytre, Ross-on-Wye WR9 7J§’

W 350 sheets of double-sided printed circuit
board, 6 x 10in, each in plastic sleeve, £150 the lot,
no offers, buyer collects. Tel: D R Foster,
Chelmsford (0245) 87356

W Bearcat 250F scanner receiver, covers 32-
50MHz, 146-174MHz, 420-512MHz, good condition,
with manual and instruction book, £125 ono. Aiso
Fairmate A532320 scanner, covers 110-161MHz,
296-367MHz, AM/FM, £95 ono. Tel: Dave, (01) 560
0194 during work hours

B Isolating transformer, 110V Woden 3kVA, wall
mounting, 240-250V input, £25. Tel: (0543) 262382
B Heathkit model 10-12u taboratory and general
purpose oscilloscope, over 20 years old and notin
working order. Comes complete with manual,
circuit diagrams and transformer and needs only
two capacitors to getitworking. Offers around £35.
Piease reply in writing to Timothy Wilson,
‘Wilcote', High Street, Harwell, Didcot, Oxon OX11
0EX

B Military equip: receivers R107, R109, TCS12,
command sets including R28 (100-156MHz), TCS12
transmitter, 38AFV set, command transmitters
includingT23 (100-156MHz), 19 set PSU. Working or
for spares. Also mounting bases, grilles, canvas-
ses, manuals, spares etc for above equip. AR88D
loudspeaker, other military receivers, transmit-
ters, equipment etc considered. Can possibly
collect. Tel: Tyneside (091) 410 3706

B Cirduits or copy of manual for Loran indicator
and receiver APN4 (not operating instructions).
Also circuits of indicators NO6A, NO6D, BC1151
and BC920A. J A Brown, 57 Mountbatten Road,
Braintree, Essex CM7 6EY. Tel: (0376) 45023

m Drive motor for Telefunken KL85B reel to reel
tape recorder, or complete non-working machine
with serviceable motor. R Prior, 65 Town Green
Road, Orwell, Royston SG8 5QJ. Tel: (0223) 207485
B Television magazine 1967-82, also new/used
UHF tuner and sync panel for early Plessey dual-
standard TV, ie RGD 622-5, Regentone 193-6, Peto-
Scott TV960, Cossor CT1964/77-8, Defiant 9A48F-
56U, 3A54U-60U. J L Thomson, 56 Gannochy House,
North Street, St Andrews, Fife KY16 SAJ. Tel: (050)
846 364

B A pen pal with whom to trade hardware (cheap)
and software (games) for Apple |l computers.
Nurudin Javeri, 17 Ch Vert, Vandoeuvres 1253,
Geneva, Switzerland. Tel: 022/50 10 96

B Wanted for HRO MX comms receiver: 1 PSU, 2
manual (for sale or to copy), reasonable offers
made, can collect. Tel: (01) 668 6845 (Purley)

B Eddystone panoramic display unit type EP20or .
EP17, working preferred but complete non-
working accepted. Can be collected in north-west.
Cash paid. Also Tasco CWR 610E telereader,
cheap. Tel: Ted, (0706) 218290 after 7pm

B National company original manuals and cata-
logues for all radio and associated equipment.
Also Sinclair ZX80 computer. Tel: St Albans 39333
B Valve receivers, HRO National, Hammerlund,
Hallicrafters, Collins, BC312, BC348, R390A etc.
Valves: triode output iike PX4, PP3/500, 300A, 350,
early collectors vaives etc. Early quality hi-fi such
as Quad, Lowther, Leak, Radford, Tannoy, Ortofoh,
Sugden, Decca, Wharfedale, Stentorian, Goodsell,
Wwilliamson, Pamphonic, Avantic etc. Compact
wartime equipment and clandestine ‘Spy-Sets’ in
any condition. Also manuals, accessories. Tel:
John, (01) 833 3008

62 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

JUNE 1986



FREE CLASSIFIED ADS

B Racal Syncal 20 watt transceiver. Good condi-
tion, sensible price. B J Whitty, ‘Fourways', Morris
Lane, Halsall, Ormskirk, Lancs L39 8SX. Tel: (0704)
840328
B Hitachi 2310ST cassette recorder, working or
not. State price and p&p. P Trayers, 6 Woodfield
Rd, Bebington, Merseyside L63 3DX. Tel: (051) 334
5109 .
B PF2UB, SP400 or 401 speaker for FRDX400.
B Hitchen, 31 Langham Road, Blackburn. Tel:
(0254) 580983 after 6pm
B Original microphone for KW Electronics KW
2000, and any old valve receivers/transmitters,
working or not. A Nightingale, ‘Amorique’,
Robergerie Road, St Sampsons, Guernsey, Chan-
nel Islands. Tel: (0481) 49112
B Manual for Fantavox airband converter. Mike,
14 Doverfield Road, Brixton, London SW25NB. Tel:
(01) 674 0513 6-9pm Thursdays
B Exchange. FT290R, Nicads, case for QRP rig,
SSB CW, FT7 or Argonaut S09. David, ¢/o Davis, 1
Milovaig St, Glasgow G23 5HY
B Back copies of Wireless World, 1965, 1966, 1967,
wanted by nostalgic OAP. J Willmot, 5 Southcourt
Avenue, Bexhill TN39 3AR. Tel: (0424) 221636
B Marconi Mercury 1017 receiver with ac PSU and
handbook. Also Heath RA-1 receivers, alive, dead
or dying, Codar 250/S power unit. Please write to
Richard Marris, 35 Kingswood House, Farnham
. Road, Slough, Berks SL2 1DA
8 Lathe wanted by impecunious student, Myford
ML 7 or similar; distance no problem. Tel: Edward,
(051) 648 4166. 32 Cornelius Drive, Pensby, Wirral,
Merseyside.

B Old ship’s Omega navigational receiver with
‘manual, for propagation studies. Don't worry if not
working. Good price paid. Woodhouse, Trend-
weth, Porthpean, St Austell, Cornwall PL26 6AU.
8 FT101Z or ZD éircuit required. Also wanted 2m
Txr small mobile type. Tel: Coventry (0203) 450476.
B Wanted, dead or alive: compiete rigs, HF, VHF,

UHF, mobiles, hand-helds, PMR, FM, AM and
accessories, eg mikes antennas, batteries, etc, eg
Pye PE70, Europas, Olympics, Motophones,
Westminsters, Cambridges, Vanguards, Mascots,
Whitehalls, Reporters, Bantams, Burndept, Dymar,
etc. Any amateur gear from the usual makers, eg
Yaesu, Trio, lcom, KDK, Standard, Belcom, FDK,
etc. Nosilly prices please. Also manuais. Details to
G4YVJ Beal, 115 Southdown Road, Portslade, East
Sussex BN4 2HJ. Tel: Brighton 416963.

m Trio 7010 or similar 2m SSB rig, also UHF
Westminster and PF2UB pocketphone. Cash
waiting, anything reasonable considered. Tel:
Steve on (051) 334 4301.

B Two valve holders, EIMAC SK-900. Swanton
EI9W, Court House, Cork.

B Circuit diagram of Rochar frequency counter
A1149 and piezo transducer approx 30W pulsed at
about 1MHz. Tel: J Galvin, Crudwell (06667) 7820
(Wilts).

8 Nevada934MHzrig, SWR meter, Magnum aerial.
Cheap two metre synthesized receiver or trans-
ceiver, 44MHz xtals for simplex. Tel: Jane, (01) 946
2967 or 674 0513, or contact Mike, 14 Doverfield
Road, Brixton, London SW2 5NB.

B Pye Olympic or Recorder. Mr P Smith, 5 Chester
Avenue, Whitefield, Manchester M26 6DN. Tel:
(061) 773 3989.

8 SSB adaptor for Grundig Satellit 2100 receiver.
Please contact with price. Iceton, 5 Dorlcote
Place, Norton, Stockton on Tees, Cleveland TS20
2PP. Tel: (0642) 559845.

B Information on how to fit a new drive beltto a
Grundig TKS tape recorder. Also, where can paper
and developer powder be obtained for a Plessey
KD111 facsimile machine? All info acknowledged

and postage refunded. A McCann, 105 Todd Lane .

North, Lostock Hall, Preston, Lancs PR5 5UP. Tel:
(0772) 37815.

B Want to buy satellite and DX-TV receiving
systems. Need any other books, manuals, dia

FREE CLASSIFIED AD ORDER FORM

grams, product/technical data on the satellite and
DX-TV systems and equipment. Please advise Mr S
P Syed, One Stuart Road, Thornton-Heath, Surrey
CR4 8RA. .

B RTTY machine code program for Oric 1 wanted
on tape or print. Will pay all reasonable expenses
or exchange for other useful Oric programs.
Please write to Emmanuel Georgantas, 22 Esperou
Street, Kifissia 145 61, Athens, Greece.

B Realistic Mohican GR78 short wave receiver,
working condition. Please write to Mr M Richards,
c/o ‘Bridleways’, Aughton, Collingbourne, Kings-
ton, Nr Mariborough, Wilts.

B Sansui cassette recorder, model D95M. A
Hodgkinson, Spurstow, Tarpoley, Cheshire CW6
9TF. Tel: Bunbury (0829) 260323.

8 CB rigs, not working, up to £2.00 paid for each
one. C J Barker, 52 Spode St, (West end), Stoke-on-
Trent, Staffs ST4 4DY.

B If you are interested in short wave radio, you
should join the DX Association of Great Britain.
Receiver reviews, DX news, comment and much
more. Write forsample magazine and membership
details. Keep ahead of the rest with DX Associa-
tion of Great Britain. DXAGB, Five Acres,
Whiteditch Lane, Newport, Saffron Walden, Essex
CB11 3UD. Tel: (0799) 40068.

B ATU required for receive and QRP ops. Fair
price paid for a unit which is unmarked in good
condition. Phone {0536) 522007 or write 5 Centre
Parade, Kettering, Northants NN16 9TL.

W Will ham living at Coalvilie who phoned Tom on
(0536) 522007 re advert in R&EW regarding ATU,
please phone again as your phone number was
lost. T W Foster, 5 Centre Parade, Kettering NN16
9TL. Tel: (0536) 522007.

B Service sheets for ITT colour television type
CK602/1/CVC-8. Also voltage multiplier for above,
type CVC-8? F J Wakeman, 46 Poynder Rd,
Corsham, Wilts SN13 9LZ. Tel: (0249) 714143 (after
7pm).

Send to: Radio & Electronics World Classified Ads-Sovereign House
Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate
sheets for second and subsequent ads B
ForSale .,

USE BLOCK CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

........... ] Wanted...oooocvivecncnennen.

- Brentwood - Essex - CM14 4SE

Name/Address
Postcode/Telephone

USE SEPARATE SHEET FOR MORE WORDS
Ensure that you have included your name and address, and/or telephone number

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements.
We reserve the right to exclude any advertisement.
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ADULT VIDEO CLUB
OUR GIRLS WILL GIVE YOU
THE INTIMATE DETAILS. NOW RING

0924 471811 24 Hrs)
OR WRITE: AVC, PO BOX 12,
BATLEY, W YORKSHIRE

instrument cases in structural foam,

JAYCEE ELECTRONICS
JOHN GM30PW
20 Woodside Way, Glenrothes,
Fife KY7 5DP sves
Tel: 0592 756962 | (=)
Open: Tues-Sat 9-5
Quality secondhand equipment in stock. Fulf

range of TRIO goodies. Jaybeam — Microwave
Modules - LAR.

made cheaply to order in small lots.
witeto Minno Plastics,

MORSE TUTOR

£4.00 on cassette. £6.00 on microdrive for
Sinclaire Spectrum. 4 to 19 words per minute,
variable spacing, variable groups of random
letters, numbers or mixed; Random sentences,
own message, single characters and variable
pitch. Feedback on screen, printer, or speech
{Currah Microspeech 48K only) and repeat facility,
16K and 48K versions on one cassette 48K only on
microdrive,

WD SOFTWARE
Hilitop, St. Mary, Jersey, C.Islands
Telephone (0334) 81392

—
Falcon DIY SPEAKERS

= Send for our FREE price list
PL15 all we ask is a large SAE
(22p stamp) (Overseas US $2 bill)

(Europe - 2 International reply coupons)

SYSTEM DESIGNS (Total Kits): Focal,
KEF Constructor Series, etc
DRIVE UNITS Focal, KEF, Audax,
Celestion, Coles, Peerless, Seas, Siare,
Scanspeak, etc Also Group/Disco Units
CROSSOVER NETWORKS — Active &
Passive Components, Accessories etc
Expert advice via our enquiry service.

ELEKTOR/KEF PL301 (
Units, Networks & Components

orenone Q4 -.407-0910

6 Avonmouth Street,
London SE1 6NX.

ETESON ELECTRONICS

15B Lower Green,
Poulton-le-Fylide,
Blackpool

Tel: (0253) 885107

Open: 9.30am - 12.30, 1.30 - 5.30.
Closed Wed & Sun.
Electronic Component Specialists.

A wide range of electronic components,
IC's, capacitors, transistors, resistors,
plugs and sockets etc.

“* NEW FOR DRAGON 32/64 AND TANDY COLOR **
SSTV RECEIVE decodes audio direct from radio with tuning
indicator and printer support. Tape £11.25 GREYLINE &
MUF/LUF PLOT. Draws great circle world, map with
propagation data superimposed. Tape £8.

CBM84/128 RTTY TRANSCEIVE with Baud rate detector, and
unattended mode. Tape £11 disk £14.

CBM®64/128 MORSE TRANSCEIVE with speed tracking and
full type ahead. Tape £10. RTTY+CW disk £22

DRAGON AND TRS80C PROGRAMS ON TAPE OR ROM

RTTY+ASCII, Morse and AMTOR transceive.

Send SAE for details. State callsign (if any).
GROSVENOR SOFTWARE (REW)

2 B Close, Seaford, S (0323) 893378

AERIAL BOOSTERS
B45 Aerial Booster treble the gain
of weak television price £5.70 p+p 50p

B45HG video beam from your video recorder
throughout the house. Price £8.90+P&P 50p.

Electronic Mailorder
62 Bridge Street, Ramsbhottom

Lancs BLO 9AG

DIiAL-A-FREE LEAFLET —
B {24hr) 070 682-3036 P E

Full details from

Dept he-roN ELECTRONICS DW ELECTRONICS G3 XCF
ep abor House, Mulbarton oy Amatewr Radio Suoplies
Norfolk NR14 8JT " e O reans RIS
(Proprietors: Falcon Acoustics Ltd) R Wl NorSet 9306 (closed Thurs)

Microwave Modules, Datongs etc

SMAILL

Radiog.
Electronics

The commiunicafions and efecironics magazing

This method of advertising is available in
multiples of a single column centimetres —
(minimum 2cms). Copy can be changed
every month. i

RATES
per single column centimetre:
1insertion £9.65, 3 — £9.15, 6 — £8.65, 12 — £7.75.

N TO: Radio & Electronics World - Sovereign House
| Brentwood - Essex CM14 4SE - England - (0277) 219876
i PLEASE RESERVE.............. centimetres by............ columns

PNP Communications

Communications Interface
for RTTY — Morse — AMTOR

Our popular range of communication modules is now
available, fully boxed and tested under the model

number. CTU 20
The CTU20R is RTTY oniy & costs £62.50 whilst the
CTU20RM is for morse as well and costs ...£75.25
For shortwave listeners the MF2-DX gives the option
of 170Hz, 425Hz or 850Hz shift reception and costs
..................................................................................... £56.95
Send a large (A4) SAE for fuil Cat
Please add VAT at the current rate.
Access & Barclaycard {VISA) weicome.

62 Lawes Avenue, Newhaven
East Sussex BN9 9SB
Tel: (0273) 514465

64 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

h---------------------------
l RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM

B FOR A PERIOD OF 1 issue......[] 3issues.....[] 6issues....[]] 12 issues.....[]
B COPY enciosed......[] to follow....... 0

Cheqgues should be made payable to

B pAYMENT ENCLOSED:....... Parmnte o ot M e +

j CHARGE TO MY ACCOUNT.....[] Greancue

B COMPANY ottt ettt ee e e es e s s s s sees s
B ADDRESS ..ot et et
B SIGNATURE oo TELEPHONE ..o

| lelp[0] | | T | [ [ ] |
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MAXI-Q

COILS AND CHOKES
PREVIOUSLY MADE BY
- DENCO SAE PRICE LIST

8 BRUNEL UNITS, BRUNEL
‘ROAD, GORSE LANE IND
ESTATE, CLACTON, ESSEX
CO15 4LU.

TEL: (0255) 424152

RF DEVICES AT ROCK
BOTTOM PRICES!

Nobody beats us!

Over 30,000 RF devices at low prices
REPLACEMENT RF TRANSISTORS

| MRF454 HF/SSB 80W £18.20
| MFR450 HF/SSB 50W . £11.60
| MRF238 VHF/FM 25W £12.80
MRF475 HF/SSB 20W £2.99
2SC1969 HF/SSB 18W £2.50
1 25C2043/1307 HF 16W £2.00
2SC1947 VHF 3.5W £7.60
| 2SC1946A VHF 32W £14.30
REPLACEMENT RF POWER
MODULES ,
M57704/SAU3 UHF 15W £36.00

| M57712/SAV7 VHF/FM 25W | £39.00
M57713/SAV8 VHF/SSB 15W £39.00
M57716/SAU4 UHF/SSB 15W  £49.00

' M57719 VHF/PMR 15W © £29.00
M57727 VHF/SSB 38W £45.00
| M57749/SAU11934/FM 7W £29.00

| Send £1.00 p&p and SAE for full list
All prices inc. VAT
Many Ic’s and other types in stock

RAYCOM LTD
DEPT RE 584 HAGLEY RD WEST

QUINTON BIRMINGHAM
B68 OBS
021 421 8201-3
== (24hr answer phone) EN

Telephone
the advertising
department on:
0277 219876
for details

JUNE 1986 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

NEXT ISSUE
ON SALE

4 ._Sféfion Road
12JUNE  Cullercoats — North Shields
1 9 8 6 Ty_ne.&_ Wear — NE30 4PQ
- Telephone 091 2514363
TRRAEgSISTORS -
* MICROCOMPUTERS ISTORS ~
* PERIPHERALS CAPACITORS — DIODES —
* INSTRUMENTATION s SSCRSE oS =
VOLTAGE REGULATORS —
For fastest, best CASH offer, phone DISPLAYS — AUDIO &
COMPUTER APPRECIATION EDGE CONNECTORS —
Canterbury (0227) 470512 VERO/PCB’S —
Telex: 966134 INSTRUMENT CASES &
BOXES - POWER
AMPLIF(IF%S & MODULES
— MICROPHONES &
i “E“"i’é:“°‘"‘“"""!5§m. STANDS.
i BTl WRITE OR PHONE FOR

tracking 8/30 WPM. All connections to existing sockets

Cassette with full instructions and interface circuit wheré 3 7 FREE PRIE L'ST- 3

required £6.00 inc P&P. Interface built and tested £2.50 inc

P&P. iy e e
RTTY

FOR YOUR 48K SPECTRUM

Menu driven, 10 programmable memories, split screen,

morse ident, four baud rates, etc etc. NO TERMINAL UNIT,
just a simple filter] Cassette with fuil instructions, circuit
and filter tayout £8.50 or SAE for fuli details. Fiiter unit buift SERVICE SHEETS
and tested £6.,00. For most Makes, Models and age of electronic equipment
Audio, Video, TV, Test, Amateur Radio, Vintage etc.
. JEP ELECTRONICS Thousands stocked
NEW ROAD COMPLEX SAE Enquiries .
NEW ROAD MAURITRON TECHNICAL SERVICES
KIDDERMINSTER DY10 1AL Dept REW, 8 Cherry Tree Road, Chinnor, Oxon 0X9 4QY

TEL: 0562 753893

 RATES ;
- BOXES ad sizes
* 20mm x 59mm single
. 40mm x 59mm double

Total Ad space 3 issues Gissues 12 issues
ptepuymenl , Single  £47.00 £88.00  £158.00
tates double  £94.00 5]76 00 £316.00

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

TO: Radio & Electronics World - Sovereign House - Brentwood - Essex
CM14 4SE - England - (0277) 219876

print your copy here

NUMBER OF INSERTIONS REQUIRED

Single County Guide  3.......£47.00.[] 6. £88.00..[ ] 12.
Doubte County Guide 3. £94.00.[] 6....£17600..[] 12...

£15800..]
£316.00..]

Cheques should be made payabie to Radio and
PAYMENT ENCLOSED E Electronics World.  Overseas payments by

International Money Order + Credit Card

Conditions — Payment must be sent with order form. No copy changes ollowed. Ads accepted subject to our
standard conditions, available on request.

L leleli ] LI T1T]
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ADVERTISERS INDEX

Aerial Technlques ................................................ 47
Aspen Electronics .......ocoeccvveeciceeieeeeeee e 60

Keytronics .....ccccevveeveeveeeennne, S 43
LinKbrooK......cccoouuvveceverieeeeeeeeeeeee e e 42
Mendascope Ltd......ccccvremereeececeecrene cereeees 60

Network Sat Systems .......cc.coceeveeveeeeeeecceeee. 60
Number One Systems .......cccccvceveveeeivcreeieeen. 60

OMNIEIEC ., et r e e aaen 60
PM Components........coueeeeeeveeeeeeeeeeeeeeeeeeenns 14,15
Connextions Satallite.......ccooveeeeeoeeeeeeeeen, 18

Service Trading
Sherwood Data Systems
C. R.SUPPIY ot

LT E=T 0T o o 1T 29
Thanet

Radiog

Electronics ADVERTISING RATES & INFORMATION

DISPLAY AD RATES i series rates for consecutive insertions
depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
61 x 90 Yepage £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 4 page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 %2 page £305.00 £290,00 £275.00 £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475.00
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00
: colour rates i o
COLOUR A RATES exciude cost series rates for consecutive insertions
T 3 of separations
depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
128 x 186 or 263 x 90 % page £420.00 £395.00 £375.00 £335.00
297 x 210 1 page £810.00 £760.00 £730.00 £650.00
e 4 : Covers: Qutside back cover 20% extra, inside covers 10% extra
spEcIAL POSITIONS Bleed 10% extra [Bleed area = 307 x 220]
. : Facing Matter:  15% extra
: DEADLINES :_ *Dates affected by public holidays
issue colour & mono proof ad mono no proof and small ad mono artwork onsale thurs
MayB86. ..o ~.13Mar86.. F 10Aprg6.......
June 86 LA0APr86 . 8 May86 i
JUNY BB isusiiiismsssiianssiniasa iivaia 15May 86 . 12Jung6......
Lol o] T —— 12Jungé.. 10JulB6........

CONDITIONS & INFORMATION

SERIES RATES

Series rates also apply when larger or additionat
space to that initially booked is taken

An ad of at teast the mimimum space must appear
in consecutive issues to qualify for series rates
Previous copy will automatically be repeated if no
further copy is received

A ‘hold ad’ 1s acceptable for maintaining your
Series rate contract This will automatically be
inserted tf no further copy is received

Display Ad and Small Ad series rate
contracts are not interchangeable

if series rate contract is cancelled, the advertiser
will be hable to pay the unearned series discount
already taken

COPY

Except for County Guides copy may be changed
monthly

No additionai charges for typesemng or iHustra-
tions (except for colour separations).

For sllustrations just send photograph or artwork
Colour Ad rates do not include the cost of
separations.

Printed — web-offset.

PAYMENT

Above rates exclude VAT

All singte insertton ads are accepted on a pre-
payment basis only, unless an account is heid.
Accountswill be opened forseries rate advertisers
subject to satisfactory credit references.
Accounts are strictly net and must be settled by
pubiication date.

FOR FURTHER INFORMATION CONTACT

Overseas payments by international Money Order.
Commission to approved advertising agencies is
10%.

CONDITIONS

10% discount if advertising in both Radio &
Electronics World and Amateur Radio. A voucher
copy will be sent to Display and Colour advertisers
only.

Ads accepted subject to our standard conditions,
avasiabie on request

Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE.

(0277) 219876

66 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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~ EAST COR

pre

NEW 1986 Catal. isno I range of t: reatly incr over 136 pages fully illustrated. Pnce £1 OOpefcopy {free upon reques! withorders
over £15.00). Includes 50p Credit Note, Special Offer Sheels, Order Form and Pre-Paid Envelope. Order your copy now — will be despatched within 7 da
¥ T = . NLCAD %:2030 ; ?’g :;g
= 2 2140 . B
Brand new 3 channgi| Four way extension socket/3 pin sockets/fused and; gn[;versa\ Ni-Cad charger. charges PP3, Ad, g TDA2160 2.50 1.00
pen recorders cors-| With neon indicators. Price £3.50 with orders ot‘ ORYX PORTASOL PORT- g . £5.19 TDA2522 2.75 0.54
plete with charts Fuil| £5:00 and over {only 1 per order) ABLE GAS SOLDERING CHARGEABLE .30 | TDA2530 2.20 0.58
spec upon request IRON - £13.90 BATTERIES . TDA2532 2.80 2.10
once only price £40 = Spare Tips ! TDA2543 3.20 120
£10 p&p + VAT oA : 2amm/32mm/48mm. Price A (HP7) 0.95 ea 10/0.85 ea. |ECC83 1.00 | TDA2581 ~ 4.60 1.30
Apart from the above offer you can alse purchase ECC84 .80 | UPC57512 1.45 3.95
abankof ‘D' types (100ff) encapsulated in a black each6 £4.50 C (HP11) 2515en 104198 en; ECC85 .95 | UPC741G 0.95 115
Switch Cleaner 1.24 | plastic box complete with inlet and outiet socket ~ Powered by ordinary lighter D (HP2) 2.30 ea 10/2.10ea. Jeccps 2.80 | UPC1156H 278 210
Circurt Freezer 1.40 {Cannon type MS3102£14S-6S) and fuse holder.  fuel. Adjtemp equivto 10/60 | PP3 3.75 ea 10/3.65 ea. |CCC88 1.25 SESB?SH f;:
N this giving you 12V from a very neat and tidy unit CTi T N DIGDES . | ECC198 B85 .
Foam Cleanser 1.22 Dimgnsrogns Approx 245mm x 75mm x 70mm watjs iR Tiempshio maxfof : ECF80 1.20 UPC1370C2  2.50 | 74L500 0.24
Aero Klene 1.14 400°C. 400mW Plastic3V-30v ~ 8peach 10/70p EGFs6 470 | UPC2002H  2.75 | 74LSO01 0.24
el 135 £5.99 Each + £1.85 P&P 113W  Plastic 47V-120V 12p  each | EGjas 375 lJupcaozy 275 74tgg§ g.z4
ExceiPolish  1.1% 10i£1:10 ECHia2 1320 = Zarson 024
: "15W Plastic 11V-75V  1.25 each |ECL80 .75 7aL5 ‘24
AntistatSpray 1.24 TN, 10/11.50 ECL86 4.75 (4000 0.19 05 0.2
AeroDuster  1.48 215 s § EF80 175 4001 0.24 | 74L508 0.24
s io ee g}arbon Track, Rotary 0 25W Log & 1 invalues All' BT App Telephone Plug + 3m Iiead 2.5W Plastic 75V-75V 0.75 each 10/7.00 EF8s 1.80 |4002 0.24 | 74LS09 0.24
uper . V4in Spindle, 20ml body dia, Shaft 2" long *15W Plastic 12V-30V 85p each 10/8.00 " o0 |4006 0.88 | 74LS10 0.24
Video Head 4K7-2M2 Single gang‘ log gg 18;3'23 ﬁ]‘rstir\ps Master Socket Inc W'z"é'q -20W Metal 7.5W-68V 1.32 each 10/11.80 EE?;M fgg 1007 0.24 | 74L811 0.24
Cleaner 1.10 1K72M2 Single gang lin N BT Ap Secondary Socket 1.9 "Only Available while Stocks Last EL34 3.25 (4008 0.59 | 74L512 0.24
5K-2M2 Single gang DP switch 10§05 10/9.50 20 P AT . : Ex 4009 0.a4 | 74LS13 0.33
Fire Extinguisher 5K-2M2 Doule gang log & in 125 10/10.80 BYPELD copie STt o3g Zener Diode Pack-doomw-5eacn- | ELSS 1-99 010 0.3 | 741514 0.48
328 100 metres 12.0¢ value-11 values-individually packed & L5008 7.85]4011 0.23 | 74LS15 0.24
Silicone Grease Cable clips for above 100/75p  marked EL519 7.95| 4012 0.24 | 74L319 0.44
Aer 1.50 R TORS — CARBON FILM 5% 55Zener Diodes 3.50perpack | EMs4 1.75/4013 0.35 | 74LS20 0.24
W 1RO to 10M (E12Range) 2peach. 15p/10. 75p/100 EY86/87 @5 4014 0.58 | 74LS21 0.24
DittoTube 1.66 W ROto 10M(E24Range)  2peach, 15p/10.75p/100 VOLTAGE REGULATORS EY500A 2.50/4015 0.58 | 74L822 0.24
Heat Sink W 10Rto 1OM (E12 Range) 7peach. 40p/10. 3.50/100 78L05/08/12/15 £0.30 | Ezg0 "5 4016 0.38 | 74L524 0.28
Compound 1,40 PW10Rto10Mm(E6Range)  8peach.60p/10.5.00/100 PLUGS & SOCKETS 7805/08/12/15/18/24 £0.45 | Gy501 1,40 4017 0.54 |74LS26 0.24
p d Metal Co-ax Plug .18 7005/12/15/18/24 £0.50 | K166(GEC) 18.00| 4018 0.59 |74Ls27 0.24
SoidaMop0.12mm ISTOR KITS — each value individually packed _IYIAtTeCR Gili] 13 LmaiTk £240 | KTp(GEC)  19.00] 4019 0.59 | 74528 9.24
078 (M317T £1.25 ool 4020 0.78 | 74LS30 24
A /4Wpack 10eachvalue E12— 10R— IM610pieces 575 SingleJunction Socket .80 LM723 £0.85 REC189 e 4021 0.58 | 74LS32 0.24
Ditto0 08mm  0.76 Plastic Phono .10 PCF80 95
Industrial Reel /aW pack 5 eachvalue E12—10R— 1M 305 pieces 3.35 £\ Plugs .20 PCF84 ‘75] 4022 0.68 | 74L833 0.24
/2Wpack 10 each value E12—2R2—2M2730pieces  7.95 p|259Plugs .38 PCF87 5o/ 4023 0.30 | 74L837 0.24
0.12mm £2.9¢ [oWpack5eachvalueE12—2R2—2M2365pieces 4.75 Reducer 15 PCF800 1.20| 4024 0.49 |74LS38 0.24
o 4 |Wpack5eachvalue ET2—10R—10M365 pieces  15.00 per 10 250 | POF802 105/ 4025 0.24 |74LS40 0.24
¥ bW packs each value E6— 10R— 10M 365 pieces  18.50 | BT T ATTD) 2O Gulck Blow. 100, 125, 150, 200,25 BOE 2.00| 4026 0.89 [ 741842 0.50
Complete range 2amp 12way £0.20 315. 400, 500, 630, 800mA. 1. 1.25, 1.6, 25 | PCF805 -001 027 0.44 | 74L547 0.79
economy and  pro Sampi2way £0.24 3.15.4,5,6 3A 40p. 20mm Time Delay. 100. | PCL82 1.00] /o8 0.44 | 74LS48 0.85
fessional quality hand ‘5aw’fp12way £0.42 125. 160, 200mA £1.80. 250. 315. 400, 500 | PCL&4 1.00f 059 0.73 | 74LS51 0.24
tools RESISTORS — WIR D Generally 5% 32amp 12way £0.88 630. 300mA £4.00.1,125,1.6,2,25,3.15,4, | PCL8E 90| 030 0.33 | 74LS55 0.24
; ; 2.5W0.22t0 270R 15peach 1.406/10 5, 6.3A B5p. 1” Mains 2,3, 5, 7. 13A 85p. | PCL805 1.05( 13y 1.28 |74LS73 0.30
SW1RO 1o 10K. 1RO to 680R 14peach S RDso 2901 1033 1.25 |74L574 0.33
) 1K—3K3 15p each CEF FACHTORPACK oo~ - 74LS75 .
éﬁezlgwwl':?hn ggrfgm& 4K7—6K8 1a=gach 50V, Ceramic Capacnors 5 eacn value g'—35 :Zg :ggg ;g 74L276 g;
plug attached 10.00 |10K 22peach 25 values - each value individually marked and packed - 125 total PL5°4 401 1036 2.48 | 7aLS78 0.38
7W 1RO to 22K 1RO to 5K6 15peach £4.75 per pack Lo 279 1038 0.73 | 74LS83 0.68
asabove 9.90 [6K8—12K 18peach H "ol 4039A .70 | 74LS85 0.82
At Miriron 839 | 15K —25K 17peach D C MOTORS (M PL802 5.50 ;0% 222 7458 0.35
Antex 18Wiron 550 |11W 1RO t022K. 1RO —4K7 18peach  35/0866-12volts 25mmx38mm 7Speach 10/£6.00 |fvag " 1-19 a0a2 0.48 | 741590 0.48
Amtex2eWwiron S.75 |6K8— 10K 19peach  35:550 9 yolts 35mmx42mm 85peach 10/£7.00 "20| 4043 0.42 |74L891 0.90
Antex elements 15K — 22K 22peach P PY500A 2:2 4044 0.48 |74LS92 0.54
2.75 |17W 1RO 10 22K 1RO— 10K 24peach 35/1296-12volts + m/bracket25mmx38mm 80peach 10/£6.50 4046 0.58 | 74L593 0.54
Antex bits 0.90 | - ook 25peach 35/0166-12volts + m/bracket 38mmx42mm 82peach 10/£6.70 - g
Antexstands 2.10 P 209 9.35 4049 0.38 | 74LS95 0.80
Soldersucker .50 [5upport pillars for 4W/7W/A1W/17W/ 4peach 30p/10 SPDC 12voltFujiya + Speed Control Board 32mmx38mm o s 4050 0.34 | 740596 1.20
Spare nozzies for 25W0.47R— 470R 1.480ach 12.50/10 £2.50 each £10/£22.00 o 070 4051 0.68 | 74L5107 0.40
Soldersucker 0.85 [ hv0'47R—470R 1.85each13.00110 All prices are subject to change without notice AN214Q 3.80 igg; gg ;:tg}?g gx
AN240P 3.42 | 4053 0.58 |74LS113 0.40
= Type Frice (£)| Type Price (€} Type Price(€) [Type Price (f)| Type Price (£) | BTT6218 1.98 | 4066 0.44 |74LS114 0.39
14| BCa40 0.36 ] EF 158 0.30| BRY56 0.42 [BYX10 0.20 | TIS43 0.88 | CAIIAT  2.88 | 465 0.24 |74LS122 0.68
.27| BCa41 0.40 | BFR160 0.23| BSX19 0.32 |BYX36/150 0.40 | TIS88 0.50 | CASSE 0.86 | 4069 0.24 |74L5123 1.00
.25| BC461 0.58 | BF167 0.32| BSX20 0.30 |BYX36/600 0.48 [ TIS90 0.27 | CABIOCM  1.20 4070 0.24 |74LS124 1.25
.24] BC478 0.24 | 8F177 0.42 | BSX59 0.78 (BYX48/300 0.70 | TIS20 2.45 | CA3020 2.10 | 4571 0.24 |[74LS125 0.52
.26| BC516 0.48 | BF178 0.26 | 8SX76 0.65 (BYX55/600  0.30 | Y728 0.14 | GA3065 1.60 | 4072 0.24 |74LS126 0.50
0.18| 8Cs547 0.12 | BF180 0.27 | 8SY52 0.35 [BYX71/600 1.18 | Y969 2,80 | GA3080E 0.68 | 1073 0.24 | 74LS132 0.60
0.14| AorB 0.10 | BF181 0.27 | BSY95A 0.25 |BYZ 212 0.78 | ZE75 0.60 | CA3130E 0.90 | 4075 0.24 |74LS135 0.26
0.10| BC548 0.12| BF182 0.32 | BT100A/02 0.80 {C106D (400V) 0.48 | ZTX107 0.14 | CA3140 0.45 | 4075 0.68 |74L5136 0.42
12| ABorC 0.10 | BF183 0.32 | BT101/300 2.75 [C106F (50V)  0.36 | ZTX502 0.22 | HA1366W  1.89 | 4577 0.24 |74LS138 0.44
0.10| BC549 0.10 | BF184 0.30 | BT101/500 3.25 |D40C1 1.08 | IN4001 0.04 | LA4422 3.20 | 4078 0.24 |74LS139 0.58
AC153K 0.14} AorB 0.10| BF185 0.28 | BT102/300 3.60. | D4ON1 1.12 | IN4003 0.05 | L7131 4.90 | 4081 0.24 | 74LSt45 0.93
AC176 0.10| BC550 0.10 | BF194A 0.15 | BT106 1.15 [E1222 0.30 | IN4004 0.05 | LC737 5.40 | 4082 0.24 | 74LS147 1.64
AC176K 0.12f AorB 0.10| BF195 0.12 | BT108 1.25 |E5024 0.30 | IN4006 0.07 | LM324N 0.45 | 4085 0.58 | 74LS148 1.28
AC187 . 0.12| BC557 0.10 | BF200 0.30 | ET109 1.15 [GET872 0.80 | IN4007 0.07 | LM38ONE-P = 1.15 | 4085 0.58 |74LS151 0.70
AC187K . 0.14 | BC558A 0.10 | BF222 0.38 |BT116 1.20 |GET881 1.70 | IN4148 0.04 | LM38N14-P 1.80 | 4089 1.22 | 74LS153 0.70
AC188 . 0.30| BCY70 0.18| BF224 0.16 [BT119 3.30 |GET882 1.90 | 1145400 0.12 | LMI01IN 3.20 | 4003 0.37 | 74LS155 0.55
AC188K . 0.30| BCZ10 3.21 | BF224J 0.20 |BT120 3.50 [iTT2001 0.18 | IN5402 0.13 | LM1458N 0.98 | 4094 0.70 | 74LS157 0.45
ACY22 d 0.20 | 6CZ11 2.60 | BF240 0.30 |BT121 -2.99 |ITT2003 0.34 | IN5405 .16 | LM390ON 0.85 | 4095 0.93 | 7418158 0.58
AD142 . 0.12| 8D124P 0.70| BF241 0.30 | BT138/600 1.30 (MCR106/5 1.20 | IN5406 0.17 | MSiS13L 2.30 | 4096 0.98 | 74LS160 0.62
AD143 . 0.16 | BD129 0.90 | BF244 0.34 |BT151/560R  0.80 |ME0413 0.70 | IN5408 0.19 | M51S15L 3.18 | 4097 2.65 | 74LS161 0.68
AD149 , 8D130Y 0.88 | BF244A 0.30 |BTY79/400R 2.8 | ME6002 0.26 | 1544 0.06 | MCI307P  1.99 |,098 0.78 | 74LS162 0.70
AD161/162 d 80131 0.36 | BF257 0.22 | BUT00A 2.30 [MEU21 0.62 | 15920 0.07 | MC1327P  1.50 | 4099 0.75 | 74LS163 0.63
AD162 X BD132 0.36 | BF258 0.26 |BU104 1.80 |MJ400 0.45 | 2N1306 1.42 | MC1330P 1.80 | 4161 0.96 | 74LS164 0.74
AF114 d 8D135 0.26 | BF259 0.30 | BU105 1.20 |MJ2955 1.00 | 2N2122A 0.34 | ML23213 2.10 4162 0.96 | 74LS165 1.10
AF115 b .12 | BD136 0.26 | BF262 0.34 | BU105/02 1.55 [MJ3000 1.80 | 2N2222 0.30 | ML23713 2.30 4163 0.96 | 74L9166 1.50
AF116 3 .24 | BD137 0.28 | BF263 0.38 | BU108 1.75 | MJE340 0.46 | 2N2904A 0.48 | NES5S 0.25 | 4174 0.96 | 7415168 1.48
AF121 X .24 | BD138 0.30 | BF270 0.30 | BU124AE 0.98 |MJES20 0.44 | 2N2926G 0.14 | SAA1025 4.00 | 4175 1.00 | 74L8170 1.40
AF124 . .10 | 8D139 0.30 | BF271 0.28 [BU126 1.40 MJE2955 1.80 | 2N3053 0.30 | SASS60 2.50 | 4195 0.99 | 74LS173 0.98
AF125 . .10 | BD140 0.28 | BF273 0.22 | BU133 1.90 |MJE3055 1.40 | 2N3054 0.60 | SAS570 1.85 | 4501 0.38 | 74LS174 0.75
AF126 . .12 | BD142 1.26 | 8F274 0.34 | BU204 1.30 [MPSA05 0.30 | 2N3055 0.65 | SASS80 2.85 | 4502 0.88 | 74L8175 0.70
AF127 . .12 | BD145 1.82 | BF294 0.46 [5U205 1.30 |MPSA12 0.30 | 2N3703 0.10 | SN76033N  2.80 | 4503 0.38 | 74LS190 0.82
AF139 . .10 | BD150B 0.72 | BF336 0.32 | BU206 1.50 [MPSLO1 0.34 | 2N3773 2.80 | SN7613IN ~ 1.99 | 4507 0.45 | 74LS192 0.98
AF178 i .10 [ BD160 1.58 | BF337 0.28 | BU208 1.40 |MPSUD5 1.05 | 2N3904 0.20 | SN76226DN  1.70 [ 4508 1.28 | 74LS193 0.98
AF239 .50 0.10 | BD165 0.45 | BF338 0.28 | BU208A 1.40 [MPSUD6 1.18 | 2N3906 0,20 | SN76227N - 1.10 4510 0.54 | 74LS194 0.75
AF279S .40 0.10 | BD183 0.70 | BF355 0.37 | BU208/02 2.05 |MR502 0.40 | 2N5294 0.80 | SN7B660N  0.75 | 4514 0.54 | 74L8195 0.74
AL100 .40 .10 [ BD201 0.52 0.35 | BU3265 1.75 854 0.86 | 2N6107 0.80 | SN76666NO  1.40 | 459 0.54 | 74LS196 0.84
AL102 4.40 0.10 | BD202 0.57 0.24 [ BU407 1.10 1.88 | 258337 1.80 | STK015 6.20 | 4514 1.10 | 74LS197 0.96
ASY80 5.20 0.15 | BD204 0.50 0.27 [ BUX80 3.70 0.07 | 25C1088 0.84 | TA7146P 4.60 | 4515 1.20 | 7418221 0.85
ASZ17 2.00 0.10 | BD222 0.80 0.20 |BUY20 2.75 0.86 | 25C1172Y 1.70 | TA7203P 2.76 | 4516 0.60 | 74LS240 0.80
AUT10 2.80 0.10 [BD225 0.40 0.38 | BUY69A 2.60 2.65{ 25C1173Y 0.88 | TA7204P 1.50 | 4517 2,70 | 74LS241 0.80
AY102 4.32 0.09 0.45. 0.36 | BUY69B 1.98 4,75 25C1279 0.50 | TA7205AP  1.30 | 4518 0.48 | 74LS242 0.94
B40C2200 1.03 0.10 0.30 0.37 |BY100 0.80 1.75 | 25C1306 0.92 | TA7222P 2.32 | 1020 0.50 | 74L5243 0.94
BA110 0.68 0.10 0.30 0.35 |BY103 0.50 0.72|28C1307 1.50 | TAASSD 0.50 | 4551 1.10 | 7405244 0.80
BA115 0.14 0.10 0.38 0.36 |BY122 0.60 0.70 | 25C1413A 2.70 | TAAGI1A12  3.50 | 459 1.20 | 74LS245 ° 1.20
BA121 0.40 0.10 0.38 0.32 [BY126 0.10 0.68 | 25C1449 0.60 | TAD10O 2.90 | 4506 0.58 | 74LS247 1.00
BA129 0.38 0.10 0.76 0.86 |BY127 0.08 0.85 | 25C1507 0.60 | TDAI20A  0.80 | 4557 0.64 | 74LS251 0.75
BA148 0.16 0.11 0.58 0.88 |BY133 0.08 1.20 | 2SC1678 1.00 | AS/S/SB/T/U 0.80 | 4508 0.68 | 74L$257 0.73
BA155 0.12 0.12 0.58 0.86 [BY135 0.35 1.20 | 2SC1758 .68 | TDA120B 1.30 § 4531 1.20 | 74LS258 0.75
BA157 .28 .14 0.85 0.84 [BY164 0.45 1.20 | 25C1909 1.20 | SA/SQ/UQ  1.30 {4537 0.64 | 74LS259 1.20
BB1058 0.30 0.14 1.00 0.88 |BY179 0.56 2.71|25C1923 0.30 | TBA520 1.50 | 4536 2,50 | 74LS266 0.55
BB105G 0.48 0.26 1.05 0.28 [BY182 0.80 0.45 | 25C1945 2,88 | TBAS530 1.20 | 4538 0.78 | 74L5273 1.20
381108 0.42 0.28 1.20 0.78 [BY184 0.38 0.70 | 25C21953 0.70 | TBAS40 1.84 | 4539 0.80 | 7415279 0.70
3C107 0.10 0.30 0.88 6.46 BY187 0.65 0.30 | 25C1957 0.70 | TDAS560C 1.50 | 4541 0.94 | 7405283 0.80
Aor8 0.12 0.30 0.88 0.35 [BY189 6.75 0.32 [ 25C1969 2.80 | TDAB0O 0.80 {4543 0.70 | 74LS353 1.10
BC108 0.10 0.30 1.00 0.22 [BY198 0.64 0.39 | 25C2028 0.73 | TBA8IO0S 1.20 | 4549 3.98 | 74L5365 0.50
ABorC 0.13 0.18 1.48 0.22 |BY199 .72 0.35 | 25C2029 2,70 | TBAGS0/2A  3.05 | 4553 2.40 | 74LS366 0.50
3C108 0.10 0.12 0.32 0.22 |BY206 0.14 0.55 | 25C2078 1.05 | JCA270SA  4.02 | 4554 1.80 | 74L8367 0.50
ABorC 0.14 0.90 0.50 0.80 |BY207 0.16 0.70 | 25C2091 0.70 | IDAT0ISA  5.50 0.34 | 74LS368 0.50
BC113 0.42 X 0.82 1.34 {BY210/400 0.21 | TIP41C 0.42 | 25C2098 2.90 | TDAT006A  2.4%5 0.54 | 74LS373 1.00
BC115 0.12 0.38 0.25 | BY210/600 0.24 | TIP42 0.44 | 25C122A 3.20 | TDA1035S  2.20 2.40 | 7418374 1.00
BC116 0.12 0.42 0.40 | BY210/800 0.28 | TIP47 0.42 | 25C2314 0.80 | TDA11705  1.99 1.10 | 74LS375 0.70
BC117 0.22 0.41 0.50 | BY227 0.22 | TIP121 .63 | 25C2335 .50 [ TDAT352A  1.80 3.90 | 74LS377 1.25
BC118 0.16 0.14 2.75 | BY228 0.46 | TIP2955 0.70 | 2SK135 3.80 | TDA2002 1.80 1.50 | 74LS378 0.95
BC119 0.28 0.46 0.50 0.65 | TIP3055 0.58 | 3N211 3.52 | TDA2020  4.00 3.48 | 7415390 0.60

EAST CORNWALL COMPONENTS

DEPT REW, 119 HIGH STREET

WEM

SHREWSBURY SY4 5TT 1EL: 093932689

Telex: 35565

ORDERI!

NG: Al components are brand new and to full specification. Please add 65p
postage/packing (unless otherwise specified) to all orders and then add 15%
VAT to the total. Minimum order £5. Either send cheque/cash/postal order or
send/telephone your Access or Visa number. Official orders from schools,

universaties, colleges etc most weicome.

{Do not forget to send for our 1986 catalogue — only £1.00 per copy — details at
top of advertisement.}

RETAIL 1000 sq ft shop, open Mon-Fri 9.00-5.00. Sat 9-12.00.
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TBAS120U
TBA120Q.. .
TBA120C
TBA1441

TBA231.

TBA395Q
TBA396Q

TMS1000NL .
TMS1943 clock chxp
TMS99:

™ 89901
TMS2716JL
TMS$3529...
TMS3720ANS .
TMS4014.
TX-012....
TMS9902

SN29770BN. .
SN29771BN
SN29772BN.
SN7402N..
SN7472N. .
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R2776=TiP41c.

BYX 36/600 .
BYV 958

TICﬂSn/YTOOS
TIC126N

R2030............
R2443-BD124.

R 2737 st 4
R2738=TIP41

MJ 2209 S—

SP8385. 50p
SAB3205.. £1.00
SAB4209... £1.00

SPECIAL OFFER CVC21
Chasiscomplete... .£35
Computer Transformer
20v/2.25A; 20v/1.5A; 17/5A;
19/5A;28/05A ... £3
Mains ViewData
Torroidals ... .£3.75
240\//240/6V/4 amp/sv
500m/a in/ out

BDS517..
BD519..
BD 534
BD 544
BD 595
BD#610..
BD 646 o
BDE76........

BD678
BD681 ..

Voltage Regulators
+5V/UA78POSSC ...
—5V/LM79MO5CP
—8V/79M08C
+6V/78M0BC 3
+10v/78LA10 . 20p
LM337...
LM342/18

LM340T5.0.. 50p
+12V/LM 340 -...50p
+15V/78M15 "

+18V/MC78M18. 20p
+24V/78M24 . 30p

MC 7724cp.

2X 2N6099
on heatsink
28A437...

255407 S

238474
28B566 .
25C381 ..

SN76110N
SN76115AN ..

SN76660N.. ...
SN76620AN
SN76666
SN76705N..
SN7670N ...
SN76708AN
SN76720.

UA783P3C
BT100A/02..
BT138/10A

TCA830... ...
TCEP100....
TCE120CQ
TDA440Q. ...
TDAT003A .

TDA2575A

BRBRBE0DRGT
RpnRRR

: hnnnnnu_s: :

nr
285833833838!

o nni mRn
383883123

a
$83

3283323438

$

10 Mixed
TV &radiospeakers

PHILIP
Philipsstereo headphones .

TDAZST1A
TDA211AQ,
TDA2E53

2x Hi-Fi Philips car?\]?\gup Philipssolderirons, 25w mains
tweeter EN8320£10.00 K
ITTCVC458 way resistorunit
forv/cap £3.00 8000/30v 50p
4700/10vx 10 80p 470/40v x 10 £1.00
68/16x 10 50p 22/100vx 10 £1.00
150/16x 10 50p 100/350v 70p MODEM
47/25x10 50p 400/350v 70p VMGEOlime Terminal Unit
220/25 % 10 80p  .47/500v 25p
Designed to work at 1200/75 or
TN S0p 0221/1?<0vov ?gp 1200/91200 Diagram and Connec-
G8Speaker £1.00 .- d tion Data Supplies
100 VM6101 Indicator Tube
i ITT58705 £1.00

MULLARD TELETEX
DECODER 8Seg Display FND500 20p
Mullard 12.5V/170
Mc/s 45 watts
BLWS0C £4.00
Mullard Broadband

R.F. power modules

With interface panel and
data command panel
New £6 Post £2

12 Volt Aerial Changer

over Relays 144 Mc/s UHF.BGY22E £10.00
45watts 50p . PT4236C. PT8706C,
PT9783 £3.00
GEC Hitachi ITT Micro Phone M5 sop
V/Cap* tuner, after 1979 with switch

Sub-min Relay
fow voltage 50p
Mains relay coil 230v 30p
Philip PP3 batteries
10 for £3
12v battery holders A A
50p 1.5 battery

Series £8.

8 Push Button Unit for
GEC 2100 Sertes
Replacement for Touch
Button Unit £8.00

8 SEG LED Display

UA7300 .
MJE3055
MJE2801
MJE2955
MJE1300:

£3.00 with driver I.C. TA/12v 2 pin battery

SN74LS 125AN . .30p LM1917 5Gp iead 30p
SN174LS248. .50p Various Tools and Accessories
SiL4516.. .50p Philips microphone SBC 466 £10.00
SN16861NG.. . .50 Philips 'The CreditCard’ calculators, solar powered £68.00
SN16862AN ... Philips dual power calculator SBC 1833 £10.00
SN16964AN Hills MR TRRs HT520 £15.90, HT420 £14.00
SN29764AN” Microphone Phitips stereo SBC 469 & £23.00

5 1000 flat LED green £20.000r peach
UA721. .40p 2.00

VM®6103 Mullard Teletex Decoder

T/V V/Aerial 300Q

L.C.D.clockdisplay with alarm

+4D/P push mainsswitch

Mains iead & two pin socket forradio cassette

T/Vicopaerial... 3

HadloTe\escopeAerlal

Philips Neon LampsforT\/sets

Freeze .

Foam Cleaner ...... #

Contact Cleaner.. .

Cans of Anti Static, Degrease c!eaner and Anti Corona

Push Button Mains... 75p

Lorlin Full Remote Re!ay Swnch fitmost T/Vsets mams 4tag 2tag 12volt
£1

£1.20
Allat £1.20

.00
Mainstimer, 13amp-up to 2 hours; easy touse, p)ugsmtosocket £3.00
Sellotape PVC Electric Insultation 50mm x 20M .70p
Screen locking agent, largecan .. £1.50
20GEC Service Manuals & RANK «..ov i £5.00
Red E.H.T.LAED and Anode Cap . £1.00
10x G11Cap 470/250... £15.00
Wellersolder iron 16 watt/25watt ... . . £5.00
2way baby aflarm/intercom with long ieads. . ......£5.00
Phillips universal battery tester/charger, fuse/bulbtester. to clear £4.00
Hltcach|S<\verOx|deBatteryG13ucc357lECSR441 5V . .80

70ML Silicone Sealer (clear).
100CoaxPlugs ..
De-solderpump - 2nozzels
Plastic box for 1.c.5.6"x3"x /2
FlatRed LED..
500gm 60/40solderreel
Clearweld glue pack..... 23
Dualv/umeter —20- + 10db
K30thermistor 232266298009 .
GEC Mains Power SupplyR E. G
Frapil moving iron meter, 0-5 amp 0-60v, 0-40 amps 0-250v

_£2.50 each (cost £16 00)

mne
828

{00 W/W Res

BF 193 20|‘or:1.00
10x20 Turn 100k pots. Rank £2.00
Thorn 9 volt power supply

regulated

BF 470 20 for £2 00

208lider Knobs
6 Mixed UHF Aerial Isolating Sockets, socme with long leads Fit ITT, GEC
Philips, Pye

Mixed Packs
TOB6, 12 Power Trans RCA 16182 NPN £1.00
for BD124and M il £1.00
£1.00
50M|xedAC serigs Transistor £4.50
15Panel mountrocket switch 250V/10A £1.50
25PanelMount Bulbs & Neons £1.50

10A £1.50

Mixed ribbon cables £1.00
25LEB red/yetlow/green £1.50
201/CHolders £1.20
20Large LEDRed £1.00
20Smali LED Red £1.00
10x20 Turn 100K Pots £1.00
100 Transistor £2.50
20Convergence Pots 80p
100 Sticks £1.00
10Thermistors 50p
208lider Pots £1.00

30 Presets 50p

40glassreed switch £1.00
10press to make switch 70p
40Pots £1.50
10Gun Switches 50p
5Tube Bases £1.00
1,000 Diodes, Condensers, Resistors

on Bandolier £2.00
Lucky Dip600gram £1.00
Jungle Bag 5kg £5.00
20Knobs £1.00
40Pots, 4" +6mm spindies for audio/TV £3.00
20mm Fuse Holders

Chassis Mount 20 for£1.00

IN4001/6 100 mixed

£2.50
EHT Diodes, small 20for £1.00

20Mixed Switches £1.00
ITTM5 50p
Microphone—{TT-Rank 30p
400V/4A Triac 10for£1.00

SENDZ COMPONENTS
63 Bishopsteignton, Shoeburyness, Essex SS3 8AF
SAME DAY SERVICE
Allitems subject to ilability. No A
No Credit Cards, Postal Order/Cheque with order
Add, 15% VAT, then £1 Postage.
Add Postage for overseas
Callers: To shop at 212 London Rd, Southend.
Tel: 0702-332992
Open 9-1/2.30-8 GVMT + schoof orders accepted on official headings
add 10% handling charge
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