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la ICOM YAESU \

R. WITHERS COMMUNICATIONS LTD

...STOP...PRESS...
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!!!
C27E

SU

YAESU Full Range
Stocked

FAS14R Remote ant switch (FC757AT)
FBAS Empty battery pack
FC700 ATU/power meter/dummy I'd
FC757AT Auto ATU inc WARC bands
FIF65 Comp. I/face for Apple II
FL2100Z HF 1.2KW linear 1.8-30 MHZ
FNB2 10.8V nicad pk for FT208/708
FNB3 Nicad for FT203/9/703/9R/RH
FNB4 Nicad pack for.FT209RH etc.
FP700 20A power supply
FP757GX Switched mode power supply
FP757HD Heavy duty power unit
FRA7700 Active ant. for FRG7700/

8800
FRG8800 All band RX
FRT7700 Receiver ATU for FRG7700/

8800
FRV7700A/B/C/D VHF cony. for FRG7700/

8800
FRV8800 VHF converter
FT203R-FBA5 2mtr H/H 1.5W
FT203R-FNB3 2 mtr H/H 2.5W
FT203R-FNB4 2 mtr H/H 3.5W
FT209R1-1-FE3A5 2 mtr H/H C/W empty b/case
FT209RH-FNB3 2 mtre handheld 3.7W
FT209RH-FNB4 2 mtr handheld 5W
FT2700R V -UHF 25W transceiver
FT27OR VHF 25W transceiver
FT29OR 2 mtre multimode
FT69OR 6 mtr multimode transceiver
FT703R-FBA5 70cm H/H 1.5W
FT703R-FNB3 70cm H/H 2.5W

70cm H/H 3.5W
FT709R-FBA5 70cm H/H 1.8W
FT709R-FNB4 70cm H/H 4W
FT726R 2mtr base station
FT757GX MK2-RWC All band all mode 100W TXR
FT79OR 70cm multimode transceiver

2W
Gen coverage + Ham band
transceiver
Voice synthesizer for FT270/
2700
YAESU amateur radio log bk.
Base station desk m'phone
Speaker MIC for FT203-9 etc
Fist/mobile MIC for FT757 etc
Mobile bkt/mt for FT29OR
Mobile DC unit for F7208.
209 etc
AC power unit for FRG9600
World zone clock
Oscar/Sat unit for FT726
Switch unit
Switch unit for YH1
Switch unit
External loudspeaker
H'seVboom MIC for SB1/2/3
H'set/MIC for FT203/209 etc
Mono headphones
Lightweight mono h'phones
Helical antenna for FT29OR
Speaker MIC for FT208/708
Speaker/MIC for FT29OR

Full Range
Stocked

Matching automatic ATU
for IC735
Desk -top charger for all
nicads
Standard Nicad pack
Empty battery box for cells 6X
High capacity q/charge 10.8V
Nicad
12V mobile regulator pk (2E)
Curtis keyer unit for IC735/
745
FM unit for ICR71
Speech synth. unit for 271 etc
Mono headphones
Headset and boom MIC assy
+ switch
3.5-30 MHZ mobile ant.
100W auto ATU
500W automatic ATU
Mobile ch'ing lead c/lighter
Speaker MIC assy.
Power supply unit 25A cont.
Voice synth. for IC27 series
2 mtr LCD k'board 2W t'ceiver
1W 1296 MHZ mobile
(40MHZ coy)

.2 mtr all mode 25W b/stn
High power 100W version
of IC271E

FT980

FVS1

LOG BOOK
MD1B8
MH12A2B
MH1B8
MMB11
PA3

PA4C
QTR24D
SAT726
SB1
SB2
SB3
SP55
YH1
YH2
YH55
YH77
YHA15
YM24A
YM49

(7)
AT150

BC35E

BP3
BP4
BP5

DC1
EX243

EX257
EX310
HP1
HSIO/HS

C-AHI
C-AT10
C-AT50
C -CPI
C-HM9
C-PS30
C-UT16
CO2E
C120

C27I E
C271H

ICOM

62.50
6.50

105.00
255.00
46.75

675.00
26.50
29.50
33.50

159.00
159.00
175.00

42.50
445.00

48.50

49.00
75.00

172.50
189.00
195.00
220.00
239.00
245.00
459.00
295.00
299.00
249.00
209.00
235.00
235.00
235.00
259.00
760.00
729.00

379.00

1399.00

Name Tel: 021 421 8201 (24hr answerphone)moi

Telex: 334303 G TXAGWM

19.75
2.00

63.95
16.50
15.50
28.50

17.50
12.00
32.50
92.50
15.00
13.50
14.25
14.50
14.50
15.00
14.95
14.50

7.50
23.50
19.50

C27H
C2900
C290E
C2E
C2KL

C3200E
C471E
C471H
C4E
C505

C735
C745E

C751E

CO4E

CR71

LC11/14

LC1/2/3
P515
PS20

PS25
PS35
PS55

SM6

ADONIS
ADONIS
AKD

ALINCO
ALINCO
ALINCO
ALINCO
ALINCO
A0I-MIC

A0I-MIC

THE TECHNICALLY ORIENTATED
RADIO COMMUNICATIONS

SPECIALISTS.

SEND £1.00 FOR OUR LATEST CATALOGUE
(REFUNDABLE UPON PURCHASE OF GOODS)

25W 2 mtr FM mobile 9
memories 359.00
45W version of (C27E 389.00
25W version of IC290E 469.00
10W multimode 2 mtr mobile 439.00
2 mtr H/H thumbwheel 2W 185.00
1KW PEP linear auto band
switching 1150.00
Dual band 25W t'ceiver 475.00
UHF m/mode b/stn 32 mem 799.00

75W version of IC471 E 975.00
70cm thumbwheel H/H 2W 239.00
3/10W 50MHZ SSB(FM)
transceiver 329.00
New all mode all band Vcelver 839.00
All band SSB/AM/CW gen coy
TX-RX 16 mem 875.00
All band all mode t'ceiver
32 mem 1250.00
70cm LCD keyboard entry
handheld 2W 265.00
All band short wave r'ceiver
32 mem 699.00
Leatherette case assy for
ICO2/4E 6.50
Leatherette case for IC2/4/E 4.99
External power supply 20A 139.00
External PSU I/speaker
20A 175.00
Internal PUS for IC751E 95.00
IC751 int. switch mode PSU 169.00
Matching power supply unit
for IC735 165.00
Desk for microphone 39.50

RWC TOP 100
AM303G
AM503G
WA1

ALM-203E
ALR-206E
EDH-25
EMS -20
ESC -3
DM300

DM301N

ARM -ANT 10FM-HW

ARM -ANT TRAV-
JIM
BRS35

5728
LS88B

SA450M

FDK 725X

BREMI

CETRON
CRITON

DAIWA

FDK

FDK

GAMMA

FDK
750XX
2MTR
S -JIM

GAMMA 3-5A PSU
Hi -mound HK703
Hi -mound HK704
Hi -mound HK706
Hi -mound HK707
Hi -mound HK808
Hi -mound MK703
Hi -mound MK705
Hi -mound MK706
HI -Q HI -Q coil

Base stn FM/SSB m'phone
Base stn FM/SSB comp. mic
120-450MHZ wavemeter
c/w ant.
2 mtr H/H transceiver 3.5W
2 mtr 25W mobile t'ceiver
DC/DC 12V converter
Speaker MIC for ALM203
Leatherette case and strap
600 OHM replacement
microphone
600 OHM replacement noise
can. MIC
10FM-portable 'HOT-WIRE'
ant
Travelling Jim portable
2 mtr ANT
10A 13.8 volt power supply
unit
PA valve
8.OHM replacement ext.
loudspeaker
2 way 2.5KW coax switch
0-900MHZ
2 mtr 25W FM mobile
transceiver 269.00
2 mtr multimode transceiver 389.00

2

Gamma twin slim Jim
type ant.
3-5 AMP power supply unit
Straight key
Straight key
Straight key
Straight key
Deluxe straight key
Squeeze key c/w base
Squeeze key -

Squeeze key
2X coil/formers/insulators
(pat-pend)

HOXIN 70N2DX Dual band 6/8 + 3X 5/8
59.00 mobile
26.00 HOXIN 70N2M 144/432 dual band 1/2W+2.

8.50 5/8 mobile
HOXIN 70N2V Dual b/base ant. 3'6" long

49.50 HOXIN HS -358 430MHZ tripple 5/8 6.3dB
13.25 HOXIN HS -770 144/432 duplexer 50W 30dB

isolation
53.00 HOXIN HS -78F 2 mtr 7/8 fold over 4.5dB
35.50 HOXIN HS -88F 2 mtr 8/8 fold over 5.2dB
39.00 HOXIN SMC15SE 15 mtr 130W PEP mobile
28.50 ant. 1.72M long

HOXIN SMC2OSE 20 mtr 100W PEP mobile ant.
37.50 1.72M long

189.00 ICS AMT -2 AMTOR/RTTY/CW/ASCI I
299.00 terminal unit
435.00 ICS RM-1 L -cost AMTOR/RTTY/CW/

4.99 ASCII modem
18.50 Jaybeam 8XY-2M 2 mtre 8E crossed ant.

275.00 Jaybeam LR1-2M 2 mtr omni-directional
25.00 colinear

259.00 Jaybeam LW10-2M 2 mtr 10 element YAGI
Jaybeam MBM48 70cm 48E antenna

499.00 Jaybeam Q4 -2M 2 mtr 4 element quad
699.00 Full Jaybeam range in stock.

M'raker 10-12A 10-12A 13.8V' power supply
PSU875.00

RWC- 2M HB9
ANT CV
RWC- 70CM
ANT HB9CV
SUN -ANT KG208

SE10
SUN -ANT KG309

SE2
SUN -ANT S0239/

CGM

MuTek BBBA 20-500MHZ low noise wide
500u band preamp 34.90

MuTeK SLNA 2 mtr low noise RF switched
144s preamp 39.95

MuTeK SLNA Optimised preamplifier for
145sb for FT29OR 39.00

MuTeK TVVF50c High performance 2M -6M
transverter 189.90

RAYCOM 7.1MHZ 7.1 MHZ traps. c/w
TRAP instructions 8.95

RCA 6146B PA valve 12.85
REVCO 2044/5 Nest of dipoles w/band ant

26-500 MHZ 69.00
REVCO Revcone Wide band discone ant

30-500MHZ 29.95
2 mtr 2E directional beam
antenna 6.99
70cm 2E directional beam
antenna 5.99
10 mtr loaded 1/4W tilt -over 12.50

Raycom

Raycom

Raycom

5/8 mtr tilt -over ant 13.50

Cast/chrome S0239/gutter
mount assy. 4.75

RAYCOM MOD KITS
757 FT757GX fast tuning mod kit 29.50
modkit
FBX-RWC LC7136-7 10 mtr FM mod kit
MOD kit c/w ins. 22.50
LCL/DNT LCL/DNT 10FM mod kit 12.95
MOD

RAYCOM ANTENNAS
39.95 Raycom 1/1 G5RV Full size G5RV m/band ant.
52.50 Raycom 1/2 G5RV 1/2 size G5RV m/band ant.

Raycom 1/4 wave 145MHZ 1/4 wave PL259
24.95 25 fitting

239.00 Raycom 1/4wave3/ 145MHZ 1/4 s/steel whip 3/8
295.00 fitting

13.50 Raycom 3/8-mag 3/8 thread mag mount c/w
18.50 cable PL259
14.50 Raycom 5/8 whip 145MHZ 5/8 spring type s/

steel whip
Raycom 50239- Magnetic mount S0239 c/w

MAG cable PL259
Raycom Swivel- Swivel base mag-base c/w

mag cable PL259
Raycom Trap- 7.1MHZ trap dipole corn. kit

dipole

RAYCOM RF POWER AMPS

6.50

7.50

7.99

7.99

59.50
54.00

6.60

17.50

9.50
19.50
29.25
19.95
16.65
15.50
49.95
28.95
25.65
23.50

7.50

23.75

20.95
36.80
30.95

19.55
16.95
19.96

16.85

14.95
13.95

2.99

2.99

9.25

3.75

9.50

9.25
29.95

Raycom V15F-145 2mtr 15W FM amp.1-3Wi/pt 62.50
Raycom V35L-145 2mtr 35W linear amp.1-3W

input 59.50
Raycom V45F-145 2mtr 45W FM amp. 1-3W

input 62.50
Raycom V15L-145 2mtr 15W linear amp. 1-3W

input 49.50

SPECIAL OFFERS
ARM- Multi P-6 Multi -polarization P/ant
ANT 140-800MHZ complete 36.00
Cybernet Beta 3000 Modified 10FM inc RPT

29.3-700 MHz 79.00
Kopek AR1002 50kg loading 3 -core auto -

rotator 38.50
Raycom 100W 100W coaxial dummy load

d -load 0-500MHZ 12.50
SUN -ANT KG 208 7/8 2 mtr ant. tilt -over 14.50

SE2

SUN -ANT SGM/ S0239 type gutter -mount
239 c/w cable/259 9.50

SCANNING RECEIVERS
*YAESU FRG -9600 MKII very latest mod, gives improved
"S METER" and R X plus extended coverage up to 950MHz.
FRG9600/MK2-RW 60-950 All mode scanning RX 449.00
REGENCY MX5000 25-550MHZ scanner AM/FM

(AOR2001) 329.00
REGENCY MX7000 25-550 & 800-1300MHZ

scanner AM/FM 389.00
REVCO RS2000E/ AM/FM scanner 60-179 &

RWC 380-520MHZ 259.00

21.50 TONNA - Full Range In Stock

245.00

69.00
41.50

39.00
27.25
40.75
33.95

62.50

TONNA 20089N

TONNA 20199

TONNA 20419
TONNA 20422
TONNA 20624
TONNA 20809N
TONNA 20813N
TONNA 20817N
TONNA 20818N

VISA

144MHZ 9 element port.
antenna 'N'
144/435 9019 element
Oscar ant.
432MHZ 19 element
435MHZ 21 element ATV
1296 23 element ant.
144MHZ 9 de. fixed ant. 'N'
144MHZ 13 ele. port. ant.
144MHZ 17 ele. fixed ant. 'N'
144MHZ 9 ele. crossed
antenna 'N'

RWC
Credit card

27.95

36.50
36.50
31.25
27.95
25.65
39.50
47.83
41.50

Fast Mail
Order
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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.

Antron Electronics Ltd,
Hamilton House,
39 Kings Road,
Haslemere,
Surrey GU27 2QA.
Tel: (0428) 54541.

35MHz SCOPE
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

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-
vide measurement data on
selected sections of the
waveform.

On -screen display of all
setting conditions (input
sensitivity, sweep speed etc)
is also provided along with
ground reference informa-
tion. A further feature is the

ability to enter alphanumeric
text via a built-in keypad and
to display 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/d iv.

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.

verify the quality or value
components.

Fieldtech Heathrow Ltd,
Huntavia House,
420 Bath Road, Longford,
Middlesex UB7 OLL.
Tel: (01) 897 6446.

of

DIGITAL MULTIMETERS
Thandar Electronics have

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

The TM357 is a 3.5 -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 TM358 is a 3.5 -digit LCD

IEEE DSO
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-
quency in the digital storage
mode. The storage memory
size is 4 x 1K x 8 -bit. However,
if used in the single channel
mode, channel 1 resolution
becomes 2K x 8 -bit.

The HM208 IEEE 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 other than
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 Bl,
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 HFE measure-
ment.

Selling 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.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JUNE 1986



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 dc sensitivity (5,000
ohms/volt ac) and a frequency
response up to 100kHz on 3, 12
and 60V ac ranges. It will
measure up to 12A dc, has a 3V
ac range and dc accuracy is
±3% fs.

Convenience features
include a front panel polarity
reversal switch, a single -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 13/41n, and it
weighs 13oz. The unit comes
complete with batteries, test
leads and an operator's
manual. It costs $39.00.

Another new product from
Mercer is a digital 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 1/21b. 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.

REAL-TIME SCOPES
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 oscilloscope,
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 also
exhibit a recently introduced
series of logic analysers

JUNE 1986

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 latest developments in
software for use with Gould
logic analysers will be dis-
played, including the K105
Smartpak software package
that runs on the IBM PC.

Gould Electronics Ltd,
Instrument Systems,
Roebuck Road,
Hainault,
Essex lG6 3UE.
Tel: (01) 500 1000.

AM FM SIG GEN
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

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
depending on 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.

KIKUSUI DSO
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 1MHz 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

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

The memory system
enables 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 Valley Road,
Maidenhead,
Berkshire SL6 4EG.
Tel: (0628) 73933.
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ICOM introduces the IC -R7000, advanced
technology, continuous coverage communications
receiver. It covers Aircraft, 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

received frequencies and operating mode.sre TELECOM
cannot

ek. t elk*

41C*24,41C) *V

Memory channels can be called up by pressing the
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, RC12 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
is to cut out the life-size photograph of the R7000 and paste
it 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) is 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.

eN,

Actual Size

Computer Control The IC -R7000 can be easily connected to
a computer terminal via a very simple interface. Receiver
control is performed serially in the IC -R7000 by ICOM's
C I -V communication interface system. Operation is possible
with a personal computer that has an RS -232c serial port.

H = HELP
FO Frequency
F1 Select Mode
F2 Freq/Memory Scan
F3 Mode Scan
F4 VFO Memory
F5 Memory Write
F6 Memory Clear
F7 Set SIG' Level
F8 Memory File Read
F9 Memory File Write

E-4 Frequency Steps
V Up/Down (arrows)

M Memory Channel
Memory Up/Down

/ VFO/Memory
B Bargraph Select
(// Occupancy On/Off

Scan Stop Off/On
S Change Set
DEL Speech (If fitted)
Q Quit CP

210,
..16,0

<v,AN.A.vc,eitece-w
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AUTO TEST  ECEIVER
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.

The instrument can 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 41/2 -digit hand-held

multimeters have been added
to Beckman Industrial's Cir-
cuitmate series, both of which
have a built-in frequency
counter.

The DM800 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
200,A to 10A and six resist-
ance ranges from 2000 to
20Mf2.

Beckman Industrial Ltd,
Queensway, Glenrothes,
Fife KY7 5PU.
Tel: (0592) 753811.

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, 1 kHz 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

' oscillator noise, amplifier
under test noise and the
analyser noise floor.

Sage Audio,
Construction House,
Whitley Street,
Bingley,
West Yorkshire BD16 4JH.
Tel: (0274) 568647.

WAVEFORM 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 IEEE -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 ±5V (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 below
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 controller

running Ada -designed Basic
for instrument 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 ocean region satellites
to be displayed and proces-
sed at their operation control
centre in London. The remote
monitors are located at coas-
tal Earth stations in England,
Norway and Singapore.

Communication Systems
Research Ltd,
Prospect House,
The Grove, Ilkley,
West Yorkshire LS29 9EE.
Tel: (0943) 603018.
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ICOM PSU
Now available from MRZ

Communications is a desk-
top power supply for use with
the Icom range of hand-held
transceivers.

The BPU series of power
supplies offers a regulated

voltage with over -voltage
protection and over -current
shutdown for loom'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 unstabi I ised
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
close to a loft or 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 PCI 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 Ile.
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.

PORTABLE E-MAIL
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 battOies.

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 to the 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.

ORYX 15 IRON
The comprehensive Oryx

soldering iron range has been
extended by the introduction
of the Oryx 15 watt 240 volt
lightweight iron. 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.

POTTING 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 aqueous
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.
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VMEBUS 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, a DSDD 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
OS -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 parallel ports,
sockets for a 68451 MMU and
128K EPROM, interrupt hand-
ling logic and an on -board
system controller.

Bicc-Vero Microsystems,
Flanders Road,
Hedge End,
Southampton S03 3LG.
Tel: (04892) 5824.

REAL-TIME CLOCK
Now available from PPM is

the PPM 100 clock, which
doubles as a calendar and is
IEEE -488 programmable. The
instrument has been
designed for use in bus -
controlled 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 full
calendar read-out with auto-
matic leap year compensa-
tion, and is easily program-
med with an 11 -character

numeric string. A 12 -charac-
ter read-out is terminated by a
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, and start/
stop.

PPM Instrumentation Ltd,
Hermitage Road,
St Johns,
Woking,
Surrey GU21 1TZ.
Tel: (04867) 80111.

REDUCED RFI
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 (RFI) 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 a 0.590 -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

IMAGEWRITER INTERFACE
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 multinational and
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
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.

BAR CO I E READER
Available from DMS Elec-

tronics is the DMS SABRU, a
stand-alone bar code reader.
The unit contains its own CPU
and power supply to give
independence from the host
computer, and is designed to
work with any computer via an
RS232 line. It 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
clock to provide date and time
information.

The stand-alone reader
retails at £400 + VAT, and will
be available in Europe, the
USA and Australia. 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.

BAR CODE NETWORK
RTD Limited and Eyetech

Security Print Limited have
announced Barway, a low
cost, local area network
(LAN) specifically designed
for interactive data collection
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 an innovative con-
cept in DIP switch technology
which allows complete
immersion cleaning without
having to use sealing tape.
The new I MO/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.

TV TUNING 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 synthesis for low
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 well as direct- sta-
tion selection, the SAA1293
offers sequential selection,
automatically scanning thro-
ugh the stations at intervals.

An interface 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 on value
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
coeffitient is 50ppmPC for
values below 100R, and
30ppmPC for values above
100R.

The CGS Resistance
Company Ltd,
Marsh Lane,
Lymington,
Hants SO4 9YQ.
Tel: (0590) 75255.

TERMINAL STRIPS
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 OAZ.
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 -milit-
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

CHIP INDUCTORS
A new range of microminia-

ture chip inductors from
Steatite has been designed
for use in hybrid circuitry.

Measuring only 2.5 x 2.5 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
1.2,uH exhibit Q values of 35 to
50 (min) and are ceramic
based. Ferrite based types,
with a minimum Q of 25, cover
values from 1.5uH to 10µH.

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 816 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
+11dOnn 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 CM12 OBZ.
Tel: (02774) 58955.
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NEWS
DESK

Howdy, Dowty!
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

Dowtys CAD facility at Chichester

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
on the kitchen table. I think I'll
go back to playing with Lego...

Déjà 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.

Available details were

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 it uses 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 11/2 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
heavy rain or fog?

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 is,
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 that in 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
wires to reduce dry 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-
ble to lower 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 commis
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 in increas-
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 be transmitted
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
as spectrum slicing.

Multimeter 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 should be
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-
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 the Consumers'
Association (who publish
Which?) was one of 'extreme
disappointment' that the gov-
ernment seems to have given
way to the 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 a lot of
new product development
and has been taken on by
international companies

So what's all the fuss about surface mounting? The main advantage is the saving in space over leaded
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-
facturers for 14 product ideas.

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
multilevel 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 -
lead selective plating. The
result, it seems, is the

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-
ence on radio receivers, to be
held at University College,
Bangor, North Wales from 1 to
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 applications in receiver
design.

The conference on 'Radio
Receivers and Associated
Systems' will be chaired by
Professor William Gosling of
Plessey, and is organised by
the IERE in association with
the IEE, the RSGB, Eurel,
URSI-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
Street, London WC1E 6AZ.
Telephone (01) 388 3071..

Getting 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-
tions. 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 (0S1). 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
equipment, without being
tied to a single vendor.
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PHONE

0474 60521

P.M. COMPONENTS LTD TELEX
(SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK 966371

GRAVESEND, KENT DA11 8HD TOS PM

INTEGRATED CIRCUITS
AN124
AN2140
AN239
AN24OP
AN264
AN612
AN362L
AN7140
AN7145
AN7145M
AN7150
BA521
CAI352E
CA3086
CA3123E
CA314OT
ETT6016
4413394
HA1366W
HA1377
HA1156W
HA1551
LA1230
LA4102
LA4140
LA4031P
LA4420
LA4430
LA4400
LA4422
LA4481
LC7120
LC7130
LC713I
LC7137
LM1011
LM324N
LM380N8
LM380N8
LM383T
LM39ON
M51513L

1/15155L
M5152I L
M83712
MB3756
MC1307P
MCI310P
MC1327
MC13270
MC1349P

_MC1350P

SEMICONDUCTORS

2.50
2.50
2.50
2.80
2.50
2.15
2.50
3.80
3.60
3.95
2.95
3.38
1.75
0.46
1.95
1.15
2.50
2.95
2.73
3.50
1.60
2.95
1.95
2.95
2.95
1.95
1.95
2.50
4.15
2.50
3.95
3.25
3.50
5.50
5.50
3.16
0.45
1.60
1.76
2.95
3.50
2.30
2.95
1.50
2.00
2.80
1.00
1.95

0:95
1.20
0.115

MC1351P 1.60
MC1357 2.35
MC1358 1.58
MC14518CP
7.50
MC1495 3.00
MC1496 1.25
MC145106P

7.95
MC1723 0.80
MC3357 2.75
MC340IL 2.50
ML23113 1.75
ML232B 2.50
MSM5807 8.75
PLLO2A 5.75
SAA500A 3.80
SAA1025 7.25
3AS560S 1.75
SAS570S 1.75
SAS580 2.85
SA/SB/T/U

1.00
SL9018 7.93
SL9178 6.65
SL1310 1.80
SL1327 1.10
SL13270 1.10
SN76003N 3.95
SN76013N 3.95
SN76023N 3.95
SN76033N 3.95
SN76110N 0.89
SN76115N 1.25
SN76131N 1.30
SN76226DN

2.95
SN76227N 1.05
SN76533N 1.65
SN76544N 2.65
SN76570N 1.00
SN76650N 1.15
S0766600 0.90
STK014 7.95
STK015 5.95
STK025 11.95
STK043 9.50
STK078 11.93
STK415 7.96
STK433 5.95
STK435 7.95

AAY12 0.26 BC182 0.10
AC126 0.46 BC182LB 0.10
AC127 0.20 BC183 0.10
AC128 0.28 BC183L 0.09
AC128K 0.32 BC1841.13 0.00
AC141 0.20 BC204 0.10
AC141K 0.34 BC2078 0.13
AC142K 0.45, BC2088 0.13
AC176 0.22 BC212 0.09
AC1MK 0.31 BC212L 0.09
AC187 0.25 BC212LA 0.09
AC187K 0.28 BC213 0.09
AC188 0.25 8C213L 0.09
AC188K 0.37 BC214 0.09
AD142 0.79 BC214C 0.09
AD143 0.82 BC214L 0.09
AD149 0.70 BC23713 0.09
AD161 0.39 BC238 0.09
AD162 0.39 BC239 0.12
AD161/2 0.90 BC251A 0.12
AF106 000 BC252A 0.15
AF114 1.95 BC258 0.25
AF121 0.60 BC258A 0.39
AF124 0.65 BC2134 0.30
AF125 0.35 BC300 0.30
AF126 0.32 8C301 0.30
AF127 0.85 BC303 0.20
AF139 0.40 8C307B 0.09
AF150 0.60 BC327 0.10
AF178 1.95 BC328 0.10
AF239 0.42 BC337 0.10
AU106 4.50 BC338 0.09
AU107 3.50 BC347A 0.13
AU110 3.80 BC461 0.36
AY102 2.95 BC478 0.20
BC107A 0.11 BC527 0.20
BC107B 0.11 BC547 0.10
BC108 0.10 8C548 0.10
BC108A 0.11 BC549A 0.10
BC10813 0.12 8C550 0.14
50109 0.10 BC557 0.08
BC10913 0.12 BC5578 0.08
BC109C 0.12 BC558 0.10
BC114A 0.09 BC639/10 0.30
BC116A 0.15 BCY33A 1.00
BC117 0.19 EID115 0.30
BC1I9 0.24 BD124P 0.59
8C125 0.25 80131 0.42
BC139 0.20 BD132 0.42
BC140 0.31 BD133 0.40
BC141 0.25 80135 0.30
BC142 0.21 BD136 0.30
BC143 0.24 BD137 0.32
BC147A 0.12 50138 0.30
BC147I3 0.12 80139 0.32
BC148A 0.09 80140 0.30
BC148B 0.09 50144 1.10
BC149 0.09 BDI50C 0.29
BCI53 0.30 BD159 0.65
BC157 0.12 BD160 1.50
BC158 0.09 BDI66 0.55
BC159 0.09 BD179 0.72
BC161 0.28 80182 0.70
BC170B 0.18 80201 0.83
BC171
BCI71A
BC171B
BC172
BC172B
BC172C
BC173B

0.09
0.10
0.10
0.10
0.10
0.10
0.10

BD202
BD203
80204
BD222
BD223
BD225
BC232

0.05
0.78
0.70
0.46
0.59
0.48
0.35

BC174
8C174A
BC177

Cl 78

0.09
0.09
0.15
0.15

BD233
80234
8D236
80237

0.35
0.35
0.49
0.40

ST K437 7.95
STK439 7.95
STK461 11.50
TA706IAP 1.30
TA7108P 1.50
TA7120P 1.65
TA7129P 2.50
TA7130P 1.50
TA7137P 1.00
TA7176AP 2.98
TA7193P 3.95
TA7203 2.95
TA7204P 2.15
TA7205AP 1.15
TA7222AP 1.80
TA7227P 4.25
TA7310P 1.80
TA7313AP 2.95
TA7314P 2.95
TA7137P 1.00
TA7314P 2.95
TA7321P 2.25
TA7609P 3.95
TA7611AP 2.93
TAA310A 1.95
TAA320A 1.95
TAA35OA 1.95
TAA570 1.95
TAA6618 1.95
TAA700 1.70
784120AS/B/-
C
T8A395 1.50
TBA396 0.73
TBA4400 2.55
TBA4800 1.25
TBA510 2.50
TBA5100 2.50
TBA520 1.10
TBA5200 1.10
TBA530 1.10
TBA5300 1.10
TBA540 1.25
TBA5400 1.35
TBA5500 1.95
TBA560C 1.45
TBA5600 1.45
TBA570 1.00
TBA65114 2.50

TBA720A 2.45
TBA7500 2.65
TBA800 0.89
TBA810AS 1.65
TBAIDOP 1.65
TBA820M 0.75
TBA8200 1.45
TBA890 2.50
TBA920 1.55
TBA950/2X

2.35
TBA990 1.49
TBA9900 1.49
TCA270 1.50
TCA270SQ

1.50

TCA650 2.50
TCA800 2.95
TCA830S 1.95
TCA900 2.50
TCA940 1.65
TDA440 2.20
TDA1001 2.95
TDA1002A 2.95
TDA1003A 3.95
TDA1006A 2.50
TDA1010 2.15
TDA1035 2.50
TDA1037 1.95
TDA1044 2.15
TDA1170 1.95
TDA1190 2.15
TDA12700 3.95
TDA1327 1.70
TDA2002 1.95
TDA2003 2.95
TDA2010 1.95
TDA2020 2.95
TDA2030 2.80
TDA2140 3.95

. TDA2151 1.95
TDA2160 2.50
TDA2190 3.95
TOA2521 3.25
TDA2522 1.95
TDA2523 2.95
TOA2524 1.95
TDA2530 1.95
TDA2532 1.95
TDA2540 1.95
TDA2541 2.15
TDA2560 2.15
TDA2571 2.95

TDA2581 2.96
TDA2582 2.95
TDA2593 2.95
TDA2600 6.50
TDA2610 2.50
TDA261 IA 1.95
TDA2640 3.50
TDA213130A 2.75
TDA2690 2.46
TDA3310 2.95
TDA4600 2.50
TDA9503 3.15
TDA3560 3.95
TSAI 009 1.38
UPC566H 2.95
UPC575C2

2.75
UPC1025H

1.95
UPC1028H

1.95
UPCI032H

1.50
UPC1156H

2.75
UPC1I58H

0.76
UPCI167C2

1.95
UPC118IH

1.25
UPCI182H

2.95
UPC1185H

3.93
UPC1191 V 1.50
UPC1350C

2.95
UPC1353C

2.45
UPC1365C

3.95
UPC2002H

1.95
555 0.35
558 0.60
723 0.30
741 0.35
747 0.50
748 0.35
7808 0.60
7805 0.65
7812 0.66
7815 0.66

NEW BRANDED CATHODE RAY TUBES- Please allow additional £3 par tube for carriage

A1865/20
AW36.11
CM E822W
CM E822GH
CME1428GH
CME1428W
CME1523W
CME1431GH
CME1431W
CME202GH
CME2024W
CME2325W
CME3128W
CME3132GH
CME3155W
CRE1400
CV429
Cl/1450
CV1526
CV2185
CV2191
CV2193
CV5119
CV5320
CVX389
D9-110GH
D10-210GH
D10-210GH68B
D10-230GH
D10-230GM
D10/293GY/90
D13-30GH

D13-4704/26
D13-47GH
D13-51GU26
013-510M/26
D13-45004/01
013-47,1011/26
013-600GM
D13-610GH
D13-611GH
013-611GM
013-630GH
014-150GH
D14-150GM
014-172GH/84
014-172GR
014-172GV
1314-173GH
014-173GM

65.00
25.00
19.00
25.00
45.00
39.00
39.00
39.00
39.00
45.00
45.00
45.00
45.00
45.00
45.00
25.00
89.00
35.00
19.00
15.00
19.00
15.00
85.00
85.00
55.00
39.50
45.00
65.00
35.00
35.00
55.00
49.30
69.00
55.00
85.00
85.00
55.00
55.00
59.00
59.00
59.00
59.00
59.00
75.00
75.00
59.00
55.00
55.00
55.00
33.00

D14-173GR
D14-181 GH/98
D14-181GJ -

O 14-181GM
014-181GM50
014-182GH
D14-200BE
D14-200GA/50
014-200GM
D14-21004
014-2700H/50
D14 -310W
D14-32004/82
D14 -340G H/KM
O 14-340KA
016-100GH
D16-10004/65 
D16-10004/67
016-100CH/79
D16-1000497
018-160GH
021-10GH
DB7,36
D137.36
C/G7.5
007.32
D43.91
DH7.91
DP7.5
DP7.6
0013,78
F16-101GM
F16-101LD
F21-13008
F21-130LC
F31-10GM
F31-1005
F31 -10LC
F31-1OLD
F31-12LD
F31-13GR
F31-13LD
F31 -13LG
F41-123LC
F41-141LG
F41 -142LC
M7 -120W
M14-100GM
M14.100LC
M17-1510VR
M17-151GR

55.00
65.00
55.00
53.00
59.00
59.00
89.00
8500
75.00
75.00
75.00

110.00
85.00
45.00
45.00
65.00
69.00
65.00
69.00
65.00
69.00
65.00
35.00
55.00
55.00
45.00
55.00
45.00
35.00
35.00
35.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00

185.00
185.00
185.00
19.00
45.00
45.00

175.00
175.00

M19 -103W
M23-110GH
M23-112GM
M23-112GV
M23-112GW
M23-112KA
M23-112LD
M24-120GM
M24-120LC
M24-120WAR
M24-121GH
M28-12GH
M28-13LC
M28-13LG
M28-13GR
M28-131GR
M28-133GH
M31-10104
M31 -1820R
M31-182GV
M31 -184W
M31-184GH
M31 -184P31
M31 -186W
M31 -1900H
M31-190GR
M31-190LA
M31-191GV
M31 -220W
M31-270GY
M31-271731
M31-271GW
M31 -271W
M36 -141W
M36-17OLG
M38-103GR
M38 -120W
M371-120WA
M38-121GHR
M38-121LA
M38-122GW
M38-140LA
M38-142LA
M38 -341P31
M38 -344P39
M40 -120W
M43-12LG/01
M44-120LC
M44-120GR
M50-12OGH
M50-120GR

55.00
55.00
55.00
55.00
55.00
55.00
MOO
59.00
59.00
59.00
5500
33.00
49.00
49.00
49.00
55.00
55.00
5500
55.00
53.00
55.00
65.00
65.00
69.00
53.00
55.00
55.00
55.00
59.00
65.00
65.00
65.00
65.00
75.00
75.00
65.00
63.00
65.00
65.00
95.00
65.00
155.00
65.00
65.00
65.00-
59.00
65.00
65.00
65.00
65.00
65.00

BD238
50242
50246
50376
50410
BD434
BD437
BD438
90520
BD538
80597
BD701
80702
BD707
BDX32
87115
BF119
BF127
BF154
8E158
BF160
BF167
BF173
BF177
8E178
8F179
BEM
8E181
8E182
137183
BF184
8E185
8E194
8E195
8F196
BF197
8F198
57199
BF20b
BF241
8E245
8E257
6E258
8E259
8E271
8E273
8F336
BF337
BF338
8E355
8E362
8E363
8E371
6E394
ElF422
BF423
8E457
BF458
13E467
BF595
8E597
BFR39
BER40
BER81
BER88
BFR90
BFR91
8E742
8E743
BFW61
BFW92
BFX29
BFX84
BFX85
BFX86

0.40
OAS
0.75
0.32
0.63
0.65
0.75
0.78
0.65
0.65
0.95
1.23
1.25
0.90
1.50
0.38
0.55
0.39
0.20
0.22
0.27
0.27
0.22
0.38
0.26
0.34
0.29
0.29
0.29
0.29
0.28
0.28
0.11
0.11
0.11
0.11
0.16
0.14
0.40
0.15
0.30
0.28
0.28
0.28
0.26
0.18
0.34
0.29
0.32
0.37
0.38
0.65
0.25
0.19
0.32
0.25
0.32
0.36
0.68
0.23
0.25
0.23
0.23
0.25
0.30
1.50
1.73
0.35
0.35
0.60
0.85
0.30
0.26
0.32
0.30

BFX88 0.25
BEY50 0.21
BEY51 0.21
BFV52 0.25
BEY90 0.77
BLY48 1.75
58100 0.26
BR101 0.40
88103 0.55
BR303 0.95
BRC4443 1.18
BRY39 0.45
87100A/020.85
EI7106 1.49
87116 1.20
BTI19 3.15
13T120 1.05
BU105 1.95
BU108 1.69
BU124 136
5U125 1.25
BU126 1.60
BU204 1.55
BU205 1.30
BU208 1.39
BU208A 1.52
BU208D 1.88
BU326 1.20
BU326S 1.80
BU407 1.24
BU500 2.25
BU508A 1.95
BU526 1.90
BU807 2.25
BUY20 2.15
BUY69B 1.70
MJ3000 1.98
MJE340 0.40
MJE350
MJ E520 0.45
MJE2955
MPSA13 0.29
MPSA92 0.30
MRF237 4.98
MRF450A

13.95
MRF453 17.50
MRF454 26.50
MRF455 17.50
MRF475 2.95
MRF477 10.00
0C16W 1.95
0C23 1.50
0C29 2.25
0C36 2.25
0C42 0.75
0C44 0.75
0C45 0.55
OC70 0.45
0071 0.06
0075 0.95
0081 0.50
0C16W 2.50
520088 1.45
R201013 1.45
R2322 0.55
R2323 0.66
R2540 2.45
RCA16334 0.90
RCA16335 0.80
8206013 0.93
SKE5F 1.45
TIP29 0.40
TIP29C 0.42
TI P30C 0.43
TIP31C 0.55

TIP32C 0.42
TIP33C 0.95
TI P348 0.95
TIP41A 0.45
TIP41C 0.45
TIP42C 0.47
TI P47 0.65
TIP120 0.00
TIP125 0.65
TIP142 1.75
TIP146 2.75
TIP161 2.95
TI P2955 0.80
TI P3055 0.55
TI S91 0.20
TV106/2 1.30
ZRF0112 16.50
201100 6.50
2141308 1.35
201711 0.30
2N2219 0.28
202905 0.40
2143053 0.40
203054 0.59
2N3055 0.52
203702 0.12
203703 0.12
203704 0.12
203705 0.20
2N3706 0.12
203708 0.12
2N3733 9.50
203773 2.75
2N3792 1.35
2N4280 3.50
2N4427 1.95
2N4444 1.15
2145294 0.42
2N5296 0,48
205298 0.50
205485 0.45
2N5496 0.95
2SA329 0.95
2SA715 0.60
2SC495 0.80
2SC496 0.80
2SC931D 0.95
2SC1096 0.80
2SC1106 2.50
2SC1172Y 2.20
2SC1173 1.15
2SC1307 1.75
2SC1364 0.50
2SC1449 0.50
2SC1678 1.25
2SC1945 2.65
2SC1953 0.95
2SC1957 0.80
2SC1969 1.95
2SC2028 1.15
2SC2029 1.95
2SC2078 1.45
2SC2091 0.85
2SC2098 2.95
2SC2166 1.95
2SC2314 0.80
2SC2371 0.36
2SC931D 0.95
1SD234 050
2S13325E 1.65
30211 2.95
35888 0.95

MSS
C29.50

41155
C32.95

PS3B
039.50

VIDEO SPARES
HEADS
Suitable for Ferguson 3V00. 3V01.
3V06, 3V16, 3V22. 3V23, 3V24 3V29.
3V30, 3V31, 8903 and many JVC. Akai.
Nordrnende, Telefunken.
Suitable for National Panasonic
NV333340.2000,3000.7000.7200.7500.
8170, 8400. 8600: 8610F, 8620.

RTV 100E, 200,202, 211.
222, 322,.RTX100. 200, 224.

Suitable for Sony C5, C6. C7. 8000.
8080 Toshiba V5470. V8600. V8700.

Sony DSR-10R BETA........... ..... ..£35.00
Suitable for SLC5. SLC6, SLC7

SanyoVIC 9300/9500 ...............£41.50
Sanyo VIC 5300/5000

DIODES

VIDEO BELT KITS
Akai VS 9300/9500/9800 £3.75
Ferguson 3V 16 £450
JVC HR 3330/3600 £4.50
JVC FIR 3360/3660 £4.50
Panasonic NV300.. /400
Panasonic NV2000B £3.70
Panasonic NV 30008 £3.75
Panasonic NV 7000 £3.50
Panasonic NV 86008/8610BN011

£3.75
Sanyo VTC 5500...

- .£3.75
Sanyo VTC 9300 £3.75
Sanyo VTL 9300P

. . .. 23 90
Sharp VC 6300 2.75
Sharp VC 7300 . ................... .........£3.75

Sharp VC 9300 ..........._..............£3.75
Sony SL 3000B... .............. ..£3 75
Sony SL 8000/8080 ..f4.50
Sony SL C7/J7 £4.00
Toshiba V7540 ... ......... . ........ £450

BASES

M50-120GV
M50-120LC
M61 -120W
S6AB
SE4/D-P7
SE42BP31AL
SE42BP31
SE5Fp31
T937
T948N
19484
V4150LC
V5004GR
V5004LD
V600IGH
V60070731
V6008GH
V6034WA
V604CLA
V6048J
V6052GR
V6064BP31
V6064CLA
V606904
V6070731
V7016A
V 7030
V7031GH
V7031/67A
V7035A
V7037GH
V8004GR
V8006G H
V8010A
VCR139A
2871
3871
3DP1
4EP1
3H/OBM
3WP1

I 58P1
5BHP1
5B4P1FF
5B4P31
5CP1
6EP7/S
13BP1
13BP4
17DWP4
32J/1085
88D/8813/89D/89L
1273
1564
1844
55451GM
9442E1
954476 M
95449
7709631

TAPE NEWS
Mono Head
Auto Reverse
Stereo Head

65.00
65.00
75.00
45.00
45.00
55.00
55.00
55.00
65.00
65.00
65.00
55.00
59.00
59.00
65.00
59.00
59.00
59.00
59.00
49.00
65.00
55.00
55.00
55.00
49.00
65.00
59.00
59.00
59.00
49.00
45.00
65.00
85.00
65.00
11.50
13.50
11.50
11.50
30.00
55.00
18.50
9.00

30.00
30.00
30.00
10.00
39.00
13.50
17.50
25.00
69.00
15.00
39.00
39.00
45.00
75.00
80.00
75.00
75.00
79.50

1.80
3-50
2.95

EIJIC116301F6ICAL
9877M
P4231BANI
XP1002
XP1117M
XP42040
952411

WIREWOUND RESISTORS

2200
19.00
29.00
24.00
35.00
28.00

AA119 0.08 BY210-1300 0.33 N238 2.95 850 5.50BA115 0.13 5Y223 0.90 N23C 2.93 B7G 0.25
BA145 0.16 BY298-400 0.22 N23ER 2.95 B7G SKTD0.26
BA148 0.17 BY299-800 0.22 N23WE 2.95 B8G 0.35
BA154 0.06 BYXIO 0.20 N4001N3

0.04
0.04 86184 0.701.

BA156 0.15 5YX36-1508
BA157 0.30 0.20 04004 0.05 EMASKTO 0.40

B9GBAX13 0.04 BYX38-600R N4005 0.05
13101

0.75
9 0.205A016 0.06 0.00 144007 0.00 8138 0.50

B14A 3.00BB105B 0.30 BVX55-6000.30 N4148 0.02
BT151 0.79 BYX71-6001.10 N4448 0.10 12 Pin CRT
130126 0.10 BZX61 0.15 N5401 0.12 0.95
130127 0.11 BZV88 0.10 N5402 0.14 NuviStor 2.95
80133 0.15 5ZY95C30 0.35 N5403 0.12 00Ko0tailo u0..0035
80164 0.45 CS48 4.60 145406 0.13

X5 1.75130176 1.20 CS1OB 5.45 N5407 0.16 valve Can 0.3050179 0.03 0A47 0.09 N5408 0.18 8 Pin Dil 0.14134182 0.55 0A90 0.05 TT44 0.04 14 Pin Dil 0.15BY184 0.35 0A91 0.06 11923 0.16
60A95 0.06 772002 0.10 1114PP1n n DD:1 0 0.1750199 5

BY206 0.14 OA202 0.10
54208.800 0.33 1N21 DR 2.95 Socket for 813

9.50

4 Watt 254-10K
7Watt R47 -22K

11Watt1R5-15K
17 Watt19-15K

0.20
0.20
0.25
0.30

ZENER DIODES
BZXII1 0.15

6V2 7V5 8V2 9V1 100
110 12V 13V 15V 16V
18V 20V 22V 24V 27V
30V 33V 36V 39V 47V
51V 56V 68V 75V

THERIUSTORS
VA1040 0.23
VA1056S 0.23
VA1104 0.70
VAT8650 0.46
VA1097 0.25

EIZY88 0.07
2V73V 3033V63V9493
4V7 5V1 5V6 602 608
7V5 6V2 9V1 100 11V
12V 13V 15V 18V 20V
24V 27V 30V

BATTERIES
N Power Mike

batteries
TR175 £2.25 ea
other prices on

request

UNE OUTPUT
TRANSFORMERS

DECCA 100 7.95
DECCA 1700 MONO 9.95
DECCA 1730 8.95
DECCA 2230 8.25
GEC 2040 8.95
GRUNDIG 1500 15.45
GRUNDIG 5010-6010
2222,5011-6011 13.45
ITT CVC20 8.20
ITT CVC30 8.25
PHILIPS G8 8.50
PHILIPSC9 8.99
PHILIPSGH 13.39
PYE 725 10.95
RBM 720A 12.40
TANDBERGE 90 11.15
TELEFUNKEN 71 IA 11.15
THORN 1590 9.50
THORN 8000 23.50
THORN 9000 9.95
THORN 9800 22.40
THORN MAINS
TRANSFORMER 3000/3500 9.70

BIT MULTIPUERS
ITT CVC20
ITT CVC30
PHILIPS G8550
RANK T20A
THORN 3000/3500
THORN 8500
THORN 9000
UNIVERSAL TRIPLER

6.35
6.35
5.96
6.91
7.57
5.50
8.00
5.45

REPLACEMENT ELECTROLYTIC
CAPACITORS

DECCA 30 (400-400/350V) 2.85
DECCA 80/100 (400/350V) 2.99
DECCA 17001200-200-400-350V) 3.55
GEC 2110 (600/300V) 2.25
ITT CVC201220 400V) 1.80
PHILIPS G8 (600/300V) 2.25
PHILIPS G9 (2210,63V) 1.19
PHILIPS G11 (470/250V) 2.35

SPARES & AIDS
HEAT SINK COMPOUND 1.00
FREEZE IT 0.95
SOLDA MOP 0.64
SWITCH CLEANER 0.85
WD40 1.25
PUSH PUSH MAINS SWITCH
(DECCA, GEC, RANK THORN
ETC) 1.02
POE IF GAIN MODULE 6.99
ANODE CAP (27KV) 0.09

SOLDERING EQUIPMENT
25W Antex Iron 4.59
Weller Instant Heat Gun 11.30
240VWeller Marsman 4.74
12Ki lo Solder 60/40 6.95

POTENTIOMETERS
STANDARD VERTICAL POTS 0.12
MIN. VERTICA POTS 0.12
STANDARD HQRIZONTAL POTS

0.12
MIN HORIZONTAL POTS 0.12
CONVERGENCE PRE-SETS 0.30
SLIDERS LOG 0.48
SLIDER LINEAR 0.48

PUSH BUTTON UNITS
DECCA, ITT. CVC206 WAY
ITT CVC5 7 WAY
PHILIPS 0815501 SWAY

VARICAP TUNERS
ELC1043/05 MULLARID
ELC1043/06 MULLARD
U321
U322
U324

7.95
10.19
14.49

8.55
8.65
8.25
8.25
8.25

20MM ANTI SURGE FUSES
100MA-800MA 15p each
1.4-5AMP 12p each

20MM QUICK BLOW RISES
100MA 8peach
200MA-5AM P 58 each

14 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JUNE 1986



PHONE P.M. COMPONENTS. LTD
0474 60521 SELECTRON HOUSE

3 LINES SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD
GRAVESEND, KENT DA11 8HD

A SELECTION FROM OU
STOCK OF BRANDED VALVES

.A1714 2430
A1998 11.50
A2087 11.50
A2134 14.95
A2293 5.50
A2426 29.50
A2599 37.50
A2792 27.50
A2200 11.50
A3042 24.00
A3283 24.00
AC/THI 4.00
ACT22 59.75
AC/S2 PEN

8.50
AH221 39.00
AH238 39.00
AL60 6.00
AN1 14.00
ARP12 0.70
ARP34 1.25
ARP35 2.00
AZ11 4.50
BL63 2.00
BS450 67.00
80810 55.00
86814 55.00
CIK 19.00
C3JA 39.50
C6A 9.00
C1112G 70.00
C1108 65.00
C1134 32.00
C1148A 115.00
C1150/1

135.00
C1534 32.00
CCA 2.60
CC3L 0.90
CL33 2.00
CV Nos Prices

on request
D3a 29.50
D63 1.20
DA41 22.50
0A42 17.50
DA90 4.50
DA100 125.00
DAF91 0.45
DAF91 0.70
DAF96 1.00
DC70 1.75
DC90 1.20
DCX4-1000

12.00
DCX4-5000

25.00
DET16 28.50
DET18 28.50
DET23 35.00
DET24 39.00
DET25 22.00
D591 0.70
DF92 0.60
DF96 0.65
DF97 1.00
01-163 1.20
DH77 0.90
DH79 0.56
06149 2.00
DK91 0.90
DK92 1.20
DL35 2.50
0163 1.00
0L70 2.50
DL73 2.50
DL91 1.50
DL92 0.95
DL93 1.10
0L94 2.50
0L96 2.50
DLSIO 13.50
DLS16 10.00
DM70 1.95
DM160 2.75
DY51 1.50
DY86/87 0.65
04802 0.72
680CF 11.00
E8OF 18.50
E81CC 3.15
5811 12.00
E82CC 3.50
583CC 3.50
E83F 5.50
586C 9.50
588C 7.95
E88CC 3.50
E88CC

Siemens
Special 5.95
E9OCC 7.95
E9OF 7.95
591H 4.50
E92CC 3.95
699F 6.99
61301 25.00
E18OCC 9.50
E182CC 9.00
E180F 6.50
6186F 8.50
E18800 7.50
5280F 19.50
6283CC 10.00
E288CC 13.50
5551 42.00
E810F 25.00
E1148 1.00
61524 6.95
EA50 1.00
EA76 1.95
EA79 1.95
EAA91 0.60
EABC80 0.70
EAC91 2.50
EAF42 1.20
EAF801 2.00
.EI334 1,047
5841 3.95
E891 0.85
EBC33 2.50
EBC41 1.95
EBC81 1.50
EBC90 0.90

EBC91 0.90
E691 0.60
58E80 0.65
613E83 0.65
EB F85 0.95
EB F89 0.70
68E93 0.95
5811 2.50
513121 2.00
EC52 0.75
8070 1.75
EC80 9.50
EC81 7.95
EC86 1.00
EC88 1.00
8090 1.10
8091 5.50
EC92 1.95
EC93 1.50
8095 7.00
EC97 1.10
80157 439.50
808010 12.00
ECC32 3.50
ECC33 3.50
80035 3.50
80081 1.15
50081 Special
quality 1.95
ECC82 0.85
ECC82 M ul-
lard 1.50
ECC82
Philips 1.95
ECC83 Sie-
mens 2.50
ECC83
ECC83
Philips 1.95
ECC83 Sie-
mens 2.50
ECC83
Tungsram 1.50
ECC84 0.50
ECC85 0.75
ECC86 2.75
ECC88 0.95
ECC91 2.00
ECC180 0.72
ECC189 1.95
ECC8015 3.50
ECC803$ 4.95
ECC804 0.60
ECC200012.00
ECF80 1.15
80E82 1.15
ECF86 2.25
ECF200 1.85
80E202 1.85
ECF801 0.85
80E805 2.50
ECF806 10.25
ECH3 2.50
ECHO 3.00
ECH35 3.50
ECH42 1.00
ECH81 0.85
ECH83 0.78
ECH84 0.89
ECH2000 1.50
ECL80 0.80
EGL82 0.65
ECL81 0.55
ECL83 2.50
ECL84 0.74
ECL85 0.69
ECL86 0.80
ECL805 0.89
EF22 2.50
EF37A 2.00
8F39 1.10
EF40 4.50
EF41 3.50

3.50
EF50 2.50
EF55 4.95
EF70 1.20
EF71 1.50
EF72 1.20
EF73 1.00
EF80 0.55
EF83 3.95
EF85 0.50
E F86 2.25
EF86Mullard

4.50
E F89 1.50
EF91 1.95
EF92 2.15
E F93 0.95
EF94 0.95
EF95 1.50
EF97 0.90
5 F98 0.90
EF183 0.85
8E184 0.85
EF730 1.80
EF731 3.50
EF732 3.50
EF800 11.00
EF805S 13.50
EF812 0.85
EFL200 1.50
EH90 0.72
EK90 9.95
EL32 0.95
EL33 4.00
EL34 2.25
EL34 Mul-
lard/Phillips

4.50
EL36 1.95
E137
EL38 4.75
8141 3.30
EL42 2.00
5181 8.95
5182 0.58
EL83 5.95
EL84 0.75
5185 4.50
EL86 0.85
EL90 2.15
EL91 6.00

EL95 1.75
5L153 12.15
EL183E 3.50
51183P 3.50
51500 1.40
51504 1.40
51509 5.25
51519 6.95
51802 3.65
51821 8.50
51822 12.95
541 9.00
EM4 9.00
EM80 0.70
EM81 0.70
EM84 1.65
EM85 3.95
EM87 2.50
EN32 18.50
EN91 1.50
EN92 4.50
ESU150 14.95
ESU872 25.00
EY51 0.80
EY81 2.35
5Y83 1.50
EM84 5.95
EY86/87 0.50
EY88 0.55
EY91 5.50
E4500A 1.50
EY802 0.70
EZ35 0.75
5240 2.75
EZ41 2.15
5280 0.75
EZ81 0.75
EZ90 1.50
F6064 2.95
FW4/800 2.95
055/1K 9.00
G180/2M 6.95
G232 Mullard

3.95
G240/2D 9.00
00106 17.50
GC1OD 17.50
0010/413 17.50
GC10/45 17.50
0012/46 17.50
G D86W 8.00
GDT120M 5.00
GN4 6.00
GN10 15.00
GR1OG 4.00
GS10C 18.50
GS1OH 12.00
GS12D 12.00
GT1C 14.00
GT1C S/S

13.00
GTE175M 8.00
GTR150W 1.00
GU20 35.00
GXU1 13.50
GXU3 24.00
GXU5OSS

14.50
GY501 1.20
GY802 1.00
GZ30 1.00
GZ31 1.00
GZ32 1.00
GZ33 4.50
GZ34 2.15
GZ37 4.50
HAA91 1.00
HA6C80 0.90
HBC90 0.75
613091 0.80
H F93 0.75
HF94 1.50
FIK90 1.06
HL2K 4.95
HL23DD 4.00
HL90 0.70
HL92 1.50
H133/DD 3.50
HR2 4.00
HY90 1.00
HVR2 3.00
K3118 86.00
KR6/3 45.00
KT8C 7.00
KT33C 3.50
KT36 2.00
KT44 4.00
KT45 4.00
KT61 4.00
KT63 2.00
KT66/CV1075
special yellow
ssss pot 19.50
KT66 USA 9.95
KT77 Gold
Lion 10.95
KT81 7.00
KT88 USA

10.95
KT88 Gold
Lion 18.95
KTW61 2.50
KTW62 2.50
KTW63 2.00
KTZ63 2.50
L102/2K 8.95
L120/2K 12.00
L87-20 95.00
1096 6.95
M502A 80.00
M537A 80.00
M5143 155.00
M8079 6.00
M8062 7.50
M8083 3.25
M8091 7.50
48096 3.00
M8098 5.50
M8099 5.00
M8100 5.50
M8136 7.00
M8137 7.95
M5161 8.50
M8162 5.50

M8163 5.50
M8190 4.50
M8195 6.50
M8196 5.50
M8204 5.50
M8223 4.50
M8224 2.00
M8225 3.50
M 51401 29.50
451402 29.50
ME1501 14.00
M H4 3.50
MHLD6 4.00
M L4 4.50
MS4B 5.50
MU14 3.50
N37 12.50
N78 9.85
0A2 0.85
OA2WA 2.50
0A3 2.50
062 0.85
OB2WA 2.50
002 2.50
003 1.50
OD3 1.70
0M4 1.00
0M55 3.00
0M6 1.75
ORP43 2.50
ORP50 3.95
P61 2.50
P41 2.50
PABC80 0.50
PC86 0.75
PC88 0.75
PC92 3.50
PC97 1.10
PC800 1.10
PC900 1.25
PCC84 0.40
PC085 0.54
PCC88 0.70
PCC89 0.70
PCC189 0.70
PCC805 0.70
PC01306 0.80
PCE82 0.80
PC F80 0.65
PC F82 0.60
PCF84 0.85
PC F86 1.20
PCF87 0.40
PC F200 1.80
PC F201 1.80
PCF800 0.40
PC F801 1.35
PC F602 0.80
PCF805 1.25
PC F806 1.00
PCF808 1.25
PCH200 1.50
PCL82 0.85
PCL83 2.50
PCL84 0.75
PCL85 0.80
PCL86 0.85
PCL800 0.80
PCL805 0.90
PD500 3.50
PD510 3.65
PEN25 2.00
PEN4ODD 2.50
PE 645 3.00
PEN45DD 3.00
PE N46 2.00
PE05-25 39.50
PE05-40N

42.50
' PF 1200 0.95

PL21 2.50
PL36 0.95
PL38 1.50
P181 0.72
PL81A 0.72
PL82 0.60
PL83 0.52
P184 0.78
PL88 1.00
PL95 1.75
PL302 1.00
P L345 12.50
PL500 0.95
PL500 1.10
P L504 1.15
PL508 1.75
PL509 4.85
PL519 4.95
PL802T 3.50
PL820 2.95
PL5557 29.50
PL5727 2.50
PY32 0.60
PY33 0.50
PY81 0.70
PY82 0.70
PY83 0.70
PY88 0.86
PY500A 1.95
PY800 0.79
PY801 0.79
QB3-300 54.95
Q65-1750

139.50
0 BL5-3500

495.00
0E03-10 4.95
0E08-200

£145.00
0F40 65.00
Q P25 1.00
00602/5

19.50
QQEO3-12

7.96
00E03-20

35.00
00E06/40

45.00
QQV02.6

19.50
00 V03-10 Mal-
lard 15.00
00V03-10 5.50

QQVO3-20A
25.00

QQVO3-20B
32.00

QQV06-40A
27.50

00V07-50
63.50

00503-20
42.50

QS75/20 1.50
QS75/40 3.00
QS92/1D 6.00
QS95/10 4.85
0S108/45 4.00
0S150/15 8.95
0S150/30 1.15
05150/45 7.00
QS1200 3.95
QS1202 3.95
001203 4.15
0S1205 3.95
001206 3.93
0S1206 1.05
081207 0.90
0S1208 0.90
QS1209 3.15
QS1210 1.50
Q01211 1.50
031212 3.20
0S1213 5.00
QS1215 2.10
QS1218 5.00
QU37
QU37 11.50
0403-12 4.95
QV05-25 1.75
OV06-20 29.50
QV2-2500

45.00
OV08-100

145.00
043-125 65.00
044-250 70.00
044-400 76.00
610 4.00
R16 12.00
R17 1.60
R18 2.50
R19 2.50
R20 1.20
R1169 55.00
RG1-125 4.95
RG1-240A

14.50
RG3-250A 3.50
RG3-1250A

35.00
RK2K25 82.50
RK-20A 12.00
RL16 1.50
RPL16 12.00
RPY13 2.50
RPY43 2.50
RPY82 2.50
893-250 15.00
RR3-1250

I 35.00
RS613 45.00
RS685 54.95
RS688 52.15
S6F17 5.95
S6F33 29.95
S11512 38.00
530/2K 12.00
0104/1K 10.00
S109/1K 15.00
S130 5.95
S130/P 5.95
SC1/800 5.00
SC1/1100 6.00
SC1/1200 5.00
SC1/1300 6.00
SC1/2000 9.00
SD6000M

45.00
SP4B 4.95
SP41 5.00
SP42 3.00
00501 35.00
ST11 1.50
STV280/40

11.95
STV280/80

19.95
5U42 4.95
782 .5/300

85.00
162-300 45.00
763/2000

395.00
TBL-2-300

275.00
TBL2-500

395.00
TD03 105 40.00
TD1-100A

25.00
T03-12 4.00
TP25 1.50
TSP4 7.00
TT11 1.50
TT21 45.00
TT22 45.00
TT100 57.00
TTR-31 MR

65.00
TY2-125A

85.00
TY4-400 85.00
TY8-600W

365.00
TYS2/250

375.00
U16-20 2.75
U19 11.95
U24 2.00
U25 0.90
U26 0.90
U37 9.00
U41 6.95

U50 2.00
U82 3.00
U191 0.70
U192 1.00
U193 0.65
U251 1.00
U801 0.75
UABC80 0.65
UAF42 1.00
UBF80 0.60
UBC41 2.95
UBC81 1.50
UBF89 0.60
UBL21 1.75
UC92 1.20
UCC84 0.70
UCC85 0.60
UC F80 1.00
UC H21 1.20
L1CH41 2.50
UCH42 2.50
UCH81 0.65
UCL82 1.75
UCL83 2.50
U F85 1.20
U F41 1.15
UF42 1.15
UF80 0.80
UF89 2.50
UL44 3.50
UL84 0.85
UU5 3.50
UU7 8.00
UU8 9.00
UY41 3.50
UY85 0.70
V235A/1K

250.00
V240C/2K

225.00
V241C/1K

195.00
V246A/2K

315.00
V339 3.50
VLS631 10.95
VP133 2.00
VR75/30 3.00
VR101 2.00
VR105/30 1.50
VR150/30 1.15
VT52 2.50
VU29 4.50
VU39 1.50
W77 5.00
W729 1.00
W739 1.50
X24 1.00
X66/X65 4.95
X76M 1.95
XC24 1.50
XC25 0.50
XFW47 1.50
XFW50 1.50
XG5-500 22.50
XL 1-5V 1.50
XL628FT 7.50
XNP12 2.50
XR1-1600A

49.50
XR1-3200A

79.50
XR1-6400A

99.50
Y65 6.95
Y503 25.00
Y602 12.00
Y4070 130.00
YD1100 75.00
YJ1060 265.00
YL1000 9.50
YL1020 29.00
YL1030 59.50
YL1060 95.00
YL1070 195.00
YL1071 195.00
YL1290 59.50
Z77 1.20
Z3030 9.00
Z359 9.00
Z5050 15.00
Z520M 4.00
Z521M 8.00
Z700U 3.00
Z749 0.60
Z759 19.95
Z800U 3.00
2803U 18.95
Z9007 9.50
ZA1000 12.50
ZA1001 1.50
ZA1002 1.50
2C1040 8.00
Z M1006 8.00
ZM1020 8.95
ZM1021 8.00
ZM1023 7.95
ZM1041 14.00
ZM 1082 9.00
ZM1084 10.00
2M1177 9.00
ZM1202 55.00
2M1263 4.00
ZM1612 3.00
1A3 4.50
1AC6 1.20
16301 1.95
1622 10.00
1627 55.00
1535A 29.50
1C5GT 2.50
1FD1 2.50
1G3GT 2.50
1K3GT 2.50
1N1 4.50
1N2 4.50
1628 25.00
1N5GT 2.50
1P28 25.00
132 0.55
1S5 0.70
1T4 0.70
1U5 1.00
1X26 1.40
1Z2 8.95
2AS15A 11.50
2822 69.50

2C39A 29.50
2C39BA 29.50
2C40 37.00
2042 29.50
2051 0.75
2CY5 1.50
2B7 1.50
2021 1.50
2D21W 2.50
2E22GY 45.00
2E26 7.95
2J42 93.00
2K25 27.50
21(25 Ray 75.00
21(26 95.00
2K29 250.00
21(56 250.00
3A108A 9.00
3A/107B 12.00
3A/109B 11.00
3A/110B 12.00
3A/141K 11.50
3A/147J 7.50
3A/167M 10.00
3A2 3.95
3A3A 3.95
3A4 1.10
3AL5 0.95
3AT2 3.35
3AU6 0.65
3B2 3.00
384 7.00
367 4.50
3824 10.00
3626 24.00
3828 12.00
3BZ6 1.50
3C4 2.50
3C45 24.00
3CB6 1.50
3CN3A 2.50
3CS6 0.95
30Y5 1.50
3CX3 2.50
306 4.50
3021A 29.50
3E22 49.50
35H7 1.95
3EJ7 1.95
3W4GT 2.50
4B32 35.00
465516 115.00
4607A 1.75
48Z6 1.95
4-65A 59.00
4-125A 72.50
4-250A 79.50
4-400A 87.50
4C27 25.00
4C28 25.00
4C66 1.95
4CX250B 49.00
4CX250B
E I MAC £59.50
4CX250BM

75.00
4CX250K
El MAC 95.00
4CX350A 95.00
4CX350F 79.50
4CX15006

398.50
4GS7 2.25
4GV7 2.25
4JC6A 2.95
4J52 75.00
4KT6 1.50
4X150A 35.00
5A/102D 9.50
5A152M 9.00
5A163K 10.00
5A170K 6.25
5A -206K 10.00
5A -180M 9.00
4AM8 4.15
5AM8 2.15
5AN8 1.20
5AR4 2.00
5AU4 1.50
513110M 10.00
5B -254M 14.50
5B -255M 19.50
58255M 19.50
56/256M 9.00
56-257M 9.00
513-258M 14.50
5C22 125.00
5R4GB 3.50
5R4GY 3.50
574 5.95
5U4G 2.95
5U4GB 3.50
5V4G 1.25
5Y3GT 1.95
524GT 0.85
6/30L2 0.70
6A/203K 9.00
6A7 4.95
6A8G 1.50
6AC7 2.00
6AF4A 2.50
6AG5 1.50
6AG7 1.95
6AH6 2.50
6AJ4 2.00
6AJ7 2.00
6AK5 1.50

6AK6 2.50
6AL5 0.60
6AM4 3.25
6AM5 6.00
6AM6 1.50
6AN5 2.65
6AN8A 2.65
6AQ5 2.15
6A08 0.85
6AR5 5.95
6AR8 3.95
6AS5 1.50
6AS6 2.50
6AS7G 4.50
6AT6 0.75
6AT8 1.75
6AU4 2.00
6AU6 0.95
6AV6 0.75
6AW8A 2.50
6AZ8 5.95
667 2.80
6880 1.50
6BA6 0.95
6BA7 4.50
6BA8A 3.50
6BC8 1.00
6BE6 0.72
6BG6G 3.00
6866 1.95
6BH8 1.50
6BJ6 1.20
6BK4 4.00
6BK7A 1.95
6618 1.15
6KM8 0.58
6BN4 1.65
6BN6 1.65
6BN7 4.50
6BN8 3.95
61305 0.75
6BQ7A 0.72
6817GTA 3.95
6818 1.15
6BR5 0.70
6867 4.95
6BR8 2.15
6BR8A 2.15
6GS7 5.50
6BW4 1.50
6BW6 5.35
6BW7 1.50
6BW8 4.00
68X6 0.48
6BX7GT 3.50ea 2.50
6BZ7 2.95
604 1.10
6C5 1.95
606 2.50
6080 1.50
6C11 2.50
6C18 2.50
6CA4 495
6CA7 3.50
6035 3.95
6086 1.95
6CD6GA 4.50
6CF6 1.50
6007 2.25
6CH6 6.95
6C13 3.95
6C16 3.25
6C L8A 2.00
6CM5 1.00
6CM7 2.95
6CS6 0.75
6CS7 0.95
6CW4 6.50
6CY5 1.00
6CY7 2.95
6D6 2.50
6DC6 2.95
6DJ8 0.95
60K6 1.15
6005 5.95
6DQ6B 2.50
6DW4 2.15
6EA4 4.95
6EA7 2.50
6EA8 2.50
6E138 1.75
65 M5 2.50
6EM7 2.50
65U7 E1.95
6EUB 1.75
6EV7 2.95
6EW7 4.50
65W6 1.50
6F1 2.00
6F5 4.95
6F7 5.50
6F6G 2.00
6F12 1.50
6F13 3.00
6F14 1.00
6F17 2.75
6F21 2.50
6F23 0.60
6F24 1.25
6F25 1.25
6F28 1.25
6F32 1.25
6F33 17.00
6FH8 12.50
6G6G 5.50
6G H8A 0.80

6G K5 1.50
6G K6 1.95
6GM6 0.95
6GS7 2.16
6GV7 2.50
6GW8 0.80
6H1 9.50
6H3N 1.10
6H6 1.95
6H6GT 1.95
6H87 0.95
6H F5 5.50
6HF8 2.50
61-106 4.95
6HS8 1.95
6HZ6 2.65
6J4 2.15
6J4WA 3.45
6J5 2.50
6J6 2.05
6J B6A 3.95
6J E6C 5.50
6J M6 3.95
6JS6C 4.95
6JU8 2.50
6J7 2.50
6K7G 2.00
6K8Y/G 3.00
6KD6 5.95
6KM8 2.50
6KT8 2.95
6KZ8 1.95
6L1 2.50
6L19 3.95
6L6GC 2.95
616GC (GE)

4.95
616GT 1.95
61020 1.15
6LF6 7.50
61J8 2.50
6106 5.50
6115 3.15
6MJ6 4.95
6N7 2.50
66701 2.50
6P15 1.50
6P25 4.00
6P26 4.00
6628 2.00
607 1.75
607GT 1.20
6R7G 3.15
6S4A 1.50
6SA7GT 1.35
6307 1.50
60G7 2.50
6SH7 1.35
6SJ7GT 1.35
6SK7 1.35
6SK7GT 1.35
6SL7GT 0.85
6SN7GT 1.35
6607 1.35
6007 1.95
6U4GT 1.75
6U8 1.15
6U8A 1.50
6V6GT 1.50
6X2N 1.00
6X4 1.50
6X5GT 1.00
6X5GTY 1.00
6X8A 2.25
7A6 4.50
7A7 2.00
7AD7 1.75
7AU7 1.50
766 3.50
767 2.50
706 2.50
7E7 2.50
7J7 5.50
7V7 4.15
774 2.60
8810 2.50
81305 1.95
808 2.50
8507 1.95
8298A 8.50
65A8 1.50
1002 1.25
100E7 2.50
10F1 0.75
10G K6 1.95
10P14 2.50

'10P18 0.70
1011312 0.85

'11E3 55.00
12A6 3.95
12AD6 1.50
12AG8 1.50
12AL5 1.00
12AT6 0.95
12A17 1.15
I2AT7WA 2.50
12AU6 1.95
12AU7 0.65
12AV6 1.95
12AX4GT 1.00
12AX7 0.85
12AX7WA 2.50
12AY7 3.95
12AZ7A 1.95
2B4A 4.50
2BA6 1.50
213E6 1.95

TELEX
966371
TOS PM

126H7A 2.50
126L6 1.75
12BY7A 2.75
12CA5 1.95
12CX6 1.20
120068 3.50
12DW4A 3.50
120W7 2.50
12E1 17.95
12E14 38.00.
12GN7 4.50
12HG7A 4.50
12J7GT 3.50
12K5 1.95
12K7GT 1.50
12K8 1.95
12SA7GT 1.95
12SG7 4.73
12SH7 1.95
12SK7 1.95
12SJ7 1.50
12SN7GT 1.88
1200707 1.95
12067 2.50
1303 3.20
1307 3.20
1307 2.50
1309 3.20
13DR7 2.95
13E1 145.00
13EM7 3.50
14S7 1.95
7BR3 3.95
17EW8 0.95
17DW4 2.50
170W4A 2.95
17JZ8 4.50
1803 6.00
19AQ5 3.50
19AU4GT 2.50
1903 17.00
19H5 33.50
1906 9.00
20A2 10.50
30D1 0.70
201E6 3.50
2011 0.95
2061 0.55
2063 0.60
2064 1.95
2065 1.15
21JZ6 3.15
211U8 2.50
24B1 39.50
2469 39.50
2516GT 1.75
25806 1.75
2901 19.50
29(06 6.50
30017 0.40
30018 1.48
30F5 0.95
30FL1 1.00
30E12 1.35
306112 0.95
30E113 1.10
30E114 1.25
30L1 0.45
30L15 0.80
30117 0.80
30P4MR 1.00
30612 1.00
30618 0.60
30619 1.00
30611 2.50
30PL13 0.60
30PL14 1.75
31JS6A 5.50
33A/1581A

19.50
35A5 4.50
35L8GT 2.00
35W4 0.70
35Z3 1.85
38HE7 4.50
401(06 5.50
42 6.95
47 6.00
50A5 1.50
5005 0.95
500060 1.15
505H5 1.50
52KU 2.00
53CG 15.00
6085 1.00
60JY6 2.96
615PT 4.50
7561 3.50
7501 2.50
83 8.50
83AI 9.00
84 3.00
85A1 6.50
85A2 1.50
90AV 10.00
92AG 19.50
92AV 12.50
95A1 8.50
10801 1.50
15082 6.95
150C2 1.50
15004 2.15
1851 1.50
274A 15.00
307 5.00
328A 15.00
388A 17.50

404A 10.95
425A5 8.00
4311) 4.50
5728 65.00
5638 1.50
6146A 7.50
6158 3.20
6386 14.50
688313 9.95
6973 5.95
705A 8.00
706A 8.00
715C 45.00
725A 275.00
7527 89.50
7703 395.00
803 14.95
805 39.00
807 1.95
810 85.00
811A 15.00
813 23.50
8298 14.50
832A 14.50
833A 95.00
866A 4.50
872A 25.00
873 60.00
884 5.50
927 15.00
930 9.95
931A 17.50
954 1.00
958A 1.00
1299A 0.60
1619 .2.50
1625 3.00
1626 3.00
1927 25.00
2050 3.95
2050W 4.50
3545 4.00
4313C 4.00
43280 9.00
5642 9.50
5651 2.50
5654 1.95
5663 1.95
5670 3.25
5672 4.50
5687 4.50
5692 3.50
5696 3.50
5704 3.50
5718 6.15
5725 2.50
5726 1.50
5727 1.95
5749 2.50
5750 1.85
5751 2.95
5763 4.95
5814A 3.25
5829WA 6.50
5840 3.50
5842 11.00
5847 10.95
5879 8.50
5886 13.95
5894 39.50
5899 4.50
5963 2.00
5965 2.25
6005 1.85
6012 16.00
6021 3.6.5
6057 2.50
6058 3.95
6060 2.25
6062 4.50
6063 2.00
6064 2.95
6067 1.95
6072 4.20
6080 7.95
6132 10.00
61468 9.50
6688 0.50
6887 9.50
6080 7.95
6080WA 9.50
6096 5.50
6132 10.00
6136 2.50
6146B 9.95
6157 2.50
6201 6.45
6211 2.50
6267 2.25
6350 3.50
6688 8.50
6870 11.50
6887 9.50
6873 4.50
7189 3.50
7199 5.15'
7239 17.50
7247 2.95'
7360 13.50'
7527 85.00
7586 15.001
6591A 4.95'
7868 3.95
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Open Mon-Thurs 9.00am-5.30pm
Fri, 9.00am-5.00pm

 24 HOUR ANSWERPHONE SERVICE
ACCESS & BARCLAYCARD PHONE

ORDERS WELCOME

UK ORDERS P&P £1.00
PLEASE ADD 15% VAT

Export order welcome carriage at cost
Please send your enquiries for specia'

quotations for large quantity

CALLERS WELCOME
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SPECTRUM
WATCH
NIGEL CAWTHORNE G3TXF
Vhe new high -power broadcast
I 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 antenna selection) is corn pu-
ter controlled. The station control
system is being built by the Finnish
company Altim Control Oy.

Jorma Laiho, who is responsible for the
masts and antennas on the project, told
Spectrum Watch that Yleisradio had

Time GMT Freq (kHz) Area Language Bearing

0430-2300 6120 Europe F + S + E 230°

0430-2030 11755 Europe F + S + E 205°

0345-0600 9605 Middle East F 160°

0600-0715 9560 Europe F + S 230°
6120 205°

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 + S 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.

decided, in order to keep costs down, to
do much of the work themselves rather
than going for a turn -key project with one
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 TCI 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 -
path to Australia the 240° curtains will be
used.

Where there are two curtains for the
same direction there is a deliberate
overlap in the frequency ranges covered.
The ranges of the two curtains are
9-17MHz (31m, 25m, 19m and 16m) and
11-21MHz (25m, 19m, 16m arid 13m). This
will allow a greater degree of flexibility
than exists at the old transmitter site in
Pori which 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 II.

Planned on -air date
Installation and commissioning work

for both the transmitters and antennas at
the new Pori site is continuing during
1986, with the planned on -air date for the
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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 0.6k 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 will
be transferred to 1278kHz for Radio
Finland's domestic Swedish service.
Finland has two official languages:
Finnish and Swedish. All 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. Yleisradio 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 flat
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
an allocation within the 1975 Geneva

Installing curtain antennas at Radio FinlanO'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 it will 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-
rier frequency) is used to transmit data 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 (PI) 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
frequencies to which it can switch if it

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
LSI chips for use in the receivers. The
BBC said they are in contact with a
number of receiver manufacturers and
that they expect receivers to be available
on the market when RDS-FM starts in
September 1987. jj
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SUPER HY-LIGHT STROBE KIT
Designed for Disco. theatrical uses, etc.

Approx. 16 joules. Adjustable speed. Price £45 12 p&p (Total inc.
VAT £54.05; Case and reflector price £17  12 p&p hotel one. VAT
E21.951. Foolscap SAE for further details including HyLight and
Industrial Strobe Kits

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES
45 40 wan [10.44 1112 00 inc VAT)
211 20 wan C7.44 CI 25 p&p 19.99 me VAT)

1" IS wan (500 75P P&p 1E6.61 Inc VAT)
13in 10 wan (4.00 , 75p P&P 1(5.46 inc VAT)
I 2in 8 wan £3.60 50p p&p 1E4.71 inc VAT)
gin 6 wan £3.00 . 50p p&p 114.02 inc VAT)
kin 4 wan (3.017 50p p&p 1E402 Inc VAT)

230V AC Ballast Kit for either bin, gin or 12w tubes £5.50 p&p 55p
1E6.96 inc. VAT).
For 13in. & 18in. Tubes £6 p&p 75p 1E7.76 Me. VATI.
For 12V DC op. 12in & 13in. tubes only E5.50 p&p 75p 1E7.18 inc.
VAT).
175 WATT SELF -BALLASTED BLACK UGHT MERCURY BULBS.
Available for either BC or EF fitting, price C16:00 pip e1J5 (total
inc VAT 01 7.84)
400W IN LAMP.A BALLAST Complete - £511.80 +.£3.50 (MEL=
Wel VAT)
400W W LAMP only 028 + p&p £2.50 (e48.08) incl VAT)

FROBOT ENTHUSIASTS
ESCAP precision Swiss -made ironless rotor, 6V DC geared Motor
with 70.1 gearbox. 6V DC - 16 r.p.m. 3V.8r.p.m. amazing
power; no load current; only 1 0 ma. approx. Size: 4 x 2Icm. Ex-

tequipment, tested and guaranteed. ONLY £4.50 + 50p p&p Itotal
.nc. VAT 05.751.

SOLID STATE RELAY
Single make will switch up to 250V. A.C. 10 amps. Recommended
operating voltage 8.28V. D.C. but will work at less than 5V D.C. silent, con.
tactless, opto isolated, Suitable for use with T.T.L. Logic for Switching mains
voltage. Mfr. by Teledyne. Offered at fraction of mfrs. price: E3.00 + 45p
p&p (total inc. VAT £3.971.

MICRO -SWITCH
Button type lOamp do contacts. E6.90 for 10 post paid. inc. VAT.
VORTEX BLOWER & SUCTION UNIT
Powerful multi -stage dynamically balanced totally enclosed rotors,
11/2in. inlet and outlet. 110V AC. E22.00. Switchable transformer for
240V AC E8.00 p&p E3.00 - total £34.50 inc. VAT.
VBL4 CENTRIFUGAL BLOWER
240V AC powerful 1/50 h.p. 0.23A motor. £18.00 + E2.00 p&p - total
inc. VAT 123.00, N.M.S.
12/24V DC CENTRIFUGAL BLOWER
0.4A producing 30 cult. £7.50 + £1.00 p&p -
total inc. VAT £9.78. N.M.S.
COOLING or EXTRACTOR FAN
Quiet smooth running. Size 43/4x43/4x 11/2.
Supplied for 2400 AC operation. Price £5.75
+ 11 p&p - total inc. VAT £7.75 N.M.S.
240V. A.C. SOLENOID VALVE. Designed for Air/Gas at
0.7. Water 5 psi. Inlet -outlet . Forged brass body.
Manuf. Dewraswitch Asco. Price: £6.50 + £1.00 p&p.
1E8.63 incl. VAT) N.M.S.

Ample parking space
Showroom open
Monday -Friday

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230, 240V a.c. 50/60 OUTPUT n.PRAV
200W, 1A Max. £19.50

0.5KVA 21r2A Max. E22.00
1KVA 5A Max. £31.00
2KVA 10A Max. £45.00
3KVA 15A Max. £59.00
SKVA 25A Max. £105.00

10KVA 504 Max. £190.00
15KVA 75A Max. £285.00

.

All V.V.Ts plus carriage and VAT
3 -PHASE VARIABLE VOLTAGE TRANSFORMERS
Dual input 200-240V or 380.4150. Star connected
3KVA. 6KVA. 10KVA. available. Phone for details.
Comprehensive range of TRANSFORMERS L.T. ISOLATION & AUTO
(110-240V). Either cased with American socket and mains lead or open
frame type available for immediate delivery. Leaflet on request.
SPECIAL OFFER: Brand new Safety Isolation
Transformers. Primary 0-104-11-129-V.
0 -104 -11Q -120V. Secondary 0-104-110-120V.
0-104-110-120V. 2KVA @ £40.00. 3KVA @ £60.00.
4KVA with 0-110V, Secondary only @ £80.00 +Car-
riage and VAT. 'Phone for further details.

SINGLE DIAPHRAGM COMPRESSOR NMS
Max. 20 PSI. One CFM approx. 240 volts AC. £113 t 12 p&p 1£23 inc. VAT)

EPROM ERASURE KIT
Why waste money? Build your own EPROM ERASURE for a
fraction of the price of a made-up unit. Complete kit of parts less
case to include 12, 8 watt 2537 Angst. Tube. Ballast unit, pair of
bi-pm leads, Neon indicator, safety microswitch, onroff switch
and circuit.
LESS CASE: Price £13.60 75p p&p (Total inc. VAT £16.50).
Warning: Tube used in this circuit is highly dangerous to the
eyes. Unit must be fined in suitable case.

12V D.C. BILGE PUMPS
, 400 G.P.H. 15ft. head, 3amp, 01.00 . £1.00 p&p

1E10.35 inc. VAT).
700 G.P.H. 10ft. head, 3.5amp, £11.50 r E1.50 p&p
1E14.95 inc. VAT).
1750 G.P.H. 15h. head, gam p, E15.00. r £1.75 p&p

! 1E1926 inc. VAT).

I e 
" It .

FROM STOCK AT PRICES
THAT DEFY COMPETITION

AC GEARED MOTORS C.F. BLOWERS
DC MOTORS SMALL AC CAPACITORS
MICROSWITCHES STROBE KITS
RELAYS FLASHTUBES
REED SWITCHES CONTACTORS
SOLENOIDS A.C. or D.C. SYNCHRONOUS
PROGRAMME TIMERS MOTORS

WIDE RANGE OF XENON TUBES
WRITE/PHONE IN YOUR ENQUIRIES

A.C. CAPACITOR. 1606- 900V. A.C. 50/60Hz. Ideal
'power 'factor correction, etc. 9i x 6 x 4} ins. Wt. 7 iftg.
Price: £12.00 + £3.00 p&p. (£17.25 incl. VAT). N.M.S.

SERVICE TRADING C

Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, heavy duty brush
assembly, continuously rated.
25 WATT 510/25/50/100/150/250/300/500/1k0
1.560E4.25 + 30p p&p. (C5.23 mcI. VAT).
50 WATT 2504 £6.50+ 50p p&P 1C8.05 inc( VAT).
100 WATT 1 /5/10/25/50/100/250/500/1k4/1 .51d2/2.500/3.5652
C10.25 + 75p p&P (12.65 incl VAT)
Black Silver Skirted Knob calibrated in Nos 1.9.112in. d,a. brass bush
Ideal for above Rheostas 30p ea. VAT

! INSULATED TESTERS NEW!
Test to I.E.E. Spec. Rugged metal construction
suitable for bench or field work onstant speed
clutch. Size L Bin., W 4in., I -I bin. weight 61b.
500V. 300 tnegohrns. E49 p&p C2 1E58.65 Incl..
0471. 1000V 1000M0 E55 . p&p C2 1E65.55 incl.r VAT) SAE for leaflet.

L.T. TRANSFORMERS
"Special Offer" 0-6 3V -0-6.3V at 10 Amp 1120 0 10 Amp or 6V at 20
Amp) Price £9.00 p&p 12.00 - inclusive of VAT £12.65 N.M.S.
GEARED MOTORS
5 rpm 240V AC MI by Carter. £6.0511 p&p 108.11 Inc VAT) N M S
20 rpm 115V AC Synchronous, torque approx 80Ib. in £20.03 E4 p&p (Total inc
VAT E27.601 N M S
TRANSFORMER 240V operation. £9.15 C200 p&p (Total inc VAT 012.821
28 rpm Torque 201b in reversible 1.80th h p 110V AC Price £9.50 p&p EIS()
viola! Inc VAT £12.991
Suitable TRANSFORMER for 2302400 AC operation Price (5.20  p&p E140

inc VAT E7.59)' N M S
38.8 rpm GEARED MOTORS Torque 351b.in. reversible 115V AC inc. start
capacity. Price' C11.55. p&p £2.00 (Total inc. VAT E15.581. N.M.S.
Suitable TRANSFORMER 230V AC operation. Price £5.20 u 50p p&p ((6.56,ncl.

100.7 rpm -651b in reversible 1 1 5 volt AC price £30.00 p&p £4.50
(Total inc. VAT E39,68)
Suitable TRANSFORMER for above £10 p&p El 50 1E13.22 inc VAT)

57 rpm 240V 1122 h p continuously rated REVERSIBLE 50Ib in mead by
Wynstruments New. Ideal for garage doors, curtains etc ONLY £12.00 £200
p&p bind VAT E16.101. inclusive capacitor

71 rpm Torque 1016 in reversible I/70th h p 110V AC motor Price E9.50 El 80
P&p (Total Inc VAT £12.99)
Suitable TRANSFORMER for 230-240V AC operation Price 05.20 p&p C140
(Total Inc VAT £7.591 N M S
240 DC 200 rpre101b/in MI. by Carter. Ex -equip. tested. £8.00. £1.50 p&p (Total
inc. VAT £10.93).
/302400 AC SYNCHRONOUS, 2 rpm. 6 rpm, 6 rev per day Any type E410 511p
p&p 1Total inc VAT E6.101

CHECK METER
230/240 AC 40 amp, fully reconditioned C7.50 C1.75 p&p (Total inc. VAT
£10.64)

SANGAMO WESTON TIME SWITCH
Type 0251200/250 A.C. 2 0n/201I every 24 hourS. 20 amps contacts with
override switch. Diameter Cur Price £9.50o £1.50 p&p (12.65 inc. VAT &
p&p). Also available with solar die RUT. Other types available from stock.

N.M.S. New Manufacturers' Surplus
R&T Reconditioned and tested

Goods normally despatched within 7 days.

57 BRIDGMAN ROAD, CHISWICK. LONDON W4 5BB. Tel: 01-995 1560
ACCOUNT CUSTOMERS MIN. ORDER £10

Personal callers only. Open Saturdays

9 Little Newport Street
London WC2H 7JJ
Tel: 01-437 0576

Affordable
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 enquiries welcome.

C*CdeteIrtel

terCRtcww, ..91wermcemei

,e0Ont W#Y)141,.-- SATELLITE RECEIVER - CX 2450

Full band systems from
£995* inc. vat.

* Plus delivery and installation.

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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Compiled by Arthur C Gee G2UK
Raildenhall magistrates recently fined
Ma 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
used the radio equipment on 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 to the Wireless Museum
Those who read the interesting article

entitled '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.

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. It has been described as being '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 Halley'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 in the 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 will
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. It is 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-
ders for this fi rst 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 developed
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. It is
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.

Visual astronomers 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
observed for the first time in ten years, an
indication of a really dark sky.

The lowest night sky brightness occur-
red at the last solar minimum in 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 Committee 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 IcIcation 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 ARP 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. Weill

ThcArchai Z80 eSbC
The SDS ARCHER - The Z80 based single board
computer chosen by professionals and OEM
users.
* High quality double sided plated through PCB
* 4 Bytewide memory sockets - upto 64k
* Power -fail and watchdog timer circuits
* 2 Serial ports with full flow control
* 4 Parallel ports with handshaking
* Bus expansion connector
* CMOS battery back-up
* Counter -timer chip
* 4 MHz. Z80A
OPTIONS:
* SDS BASIC with ROMable autostarting user code
* The powerful 8k byte SDS DEBUG MONITOR
* On board 120 / 240 volt MAINS POWER SUPPLY
* Attractive INSTRUMENT CASE - see photo.
* 64k / 128k byte DYNAMIC RAM card
* 4 socket RAM - ROM EXPANSION card
* DISC INTERFACE card

kt-wood I )ata6y6tcm.6 Ltd
Sherwood House, The Avenue, Farnham Common. Slough SL2 3JX.Tel. 02814-5067
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SPOTLIGHT ON PRS
In 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 III 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 Selectronic.
"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. I suppose PRS could take a few
customers who might have signed up for
Band III, but mainly we're talking about a
whole new market of people who could
not afford conventional business radio."

Asked if the timing of the DTI's
decision on PRS could detract from Band
III 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 set which is 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 III 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 light on
what could
become the

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 'CO' calls.

The system is superficially similar to
cellular radio, but there is no repeater
station involved, neither is connection to
the telephone system possible. It 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 modelled 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
Netherlands and Britain, and it is this
initiative which inspired the DTI's con-
siderations.

The DTI 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 III 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 alternative 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 it is
unrealistic to imagine that a UK manu-
facturer could produce radios of similar
sophistication at a lower cost.

A true people's radio 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. Rawl
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1COMPUTER WAREHOUSE iiidEsia-
THE ALLADINS

NOT LINE DATA VASE

DISTEL°*(
The ORIGINAL FREE OF CHARGE dial up data
base Buy, browse or place YOUR OWN AD for
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

E only £24.95 it becomes a SUPERB
Your monitor from its computer!! For

HIGH QUALITY* COLOUR* TV SET
The fabulous TELEBOX an INVALUABLE MUST for the owner of
ANY video monitor with a composite input, colour or monochrome
Made by a major UK Ca as a TOP QUALITY, stand alone UHF
tuner and costing OVER £75 to manufacture this opportunity to
give your monitor a DUAL FUNCTION must not be missed! The
TELEBOX consists of a compact, stylish two tone charcoal
moulded case, containing ALL electronics tuner, power supply etc
to simply plug in and convert your previously dedicated computer
monitor into a HIGH QUALITY COLOUR' TV SET, giving a real
benefit to ALL the family!! Don't worry if your monitor doesn't have
sound -THE TELEBOX even has an integral4 watt audio amplif ier
for driving an external speaker, PLUS an auxiliaryoutput forsuperb
quality television sound via your headphones or HI Fl system etc
Other features include: Compact dimensions of only 15.75" w x
7.5" d x 3.5" It, latest technology, BRITISH manufacture, fully
tuneable 7 channel push button tuner, AutoAGC 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!!!

CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT

DON'T MISS THE CPM Deal
OF the ENT RY

The FABULOU CPM TATUNG PC2000
Professional Business System

A cancelled export order and months of negotiation enables us to offer this professional
PC, CPM system, recently on sale at OVER £1400, at a SCOOP price just over the cost of
the two internal disk drives!! Or less than the price of a dumb terminal!!
Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR
PC2000 comprises a modern stylish three piece system with ALL the necessities for the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with
the THOUSANDS of proven, tested and available CPM software packages such as
WORDSTAR, FAST, DBASE2 etc, the PC2000 specification, at our prices, CANNOT
BE BEATEN!!
The central processor plinth contains the 64K, 280A processor, DUAL TEAC 55F WA"

Double sided 40/80 track disk drives (1Mb per drive), PSU, 4K of memory mapped screen RAM, disk controller, RS232,
CENTRONICS and system expansion ports and if that's not enough a ready to plug into STANDARD8" DRIVE port for up to FOUR
8" disk drives, either in double density or IBM format The ultra slim 92 key, detachable keyboard features 32 user definable keys,
numeric keypad and text editing keys even its own integral microprocessor which allows the main 280A to devote ALL its time to
USER programs eliminating" lost character problems found on other machines The attractive detachable 12" monitor combines
a green, anti -glare etched screen, with full swivel and tilt movement for maximum user comfort Supplied BRAND NEW with CPM
2.2, user manuals and full 90 day guarantee. Full data sheet and info on request PC2000 Worderocessor System

PC2000 System PC2000 Business System with CPM with CPM and T C FP25 daisywheel
with CPM Etc. and 'Ready to Run' FAST Sales and printer

COST OVER £1400 Purchase ledger, supports up to
9000 Accounts, VAT etc.

COST OVER £1700Now

ONLY £24.95 OR £1 9.95 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 controls on front panel, Separate
Contrast and Brightness - even in RGB mode Separate Colour and audio
controls for Composite Video input, BNC plug for composite input, 15 way '0
plug for RGB input, modular construction etcetc

This Must Be ONE OF THE YEAR'S BEST BUYS. PC USER
Supplied BRAND NEW and BOXED, complete with DATA and 90 day
guarantee ONLY £149.00 as above OR IBM PC Version £165.00
15 Day'D' skt £1.00, BNC skt 75p BBC interface cable £5.50
DECCA 8016" COLOUR monitor. RGB input.
Little or hardly used manufacturers surplus enables us to offer this special
converted DECCA. RGB Colour Video TV Monitor at a super low price of only
£99.00, a price for a colour monitor as yet unheard of!! Our own interface
safety modification and special 16" high definition PIL tube, coupled with the
DECCA 80 series TV chassis give 80 column definition and quality found only
on monitors costing 3 TIMES OUR PRICE. The quality for the price has to be
seen to be believed! Supplied complete and ready to plug direct to a BBC
MICRO computer or any other system with a TTL RGB output Other features
are:- internal speaker, modular construction, auto degaussing circuit, attractive
TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day
guarantee Although used, units are supplied in EXCELLENT condition.
ONLY £99.00 + Carriage.
DECCA 80 16" COLOUR monitor. Composite video input. Same as above
model but fitted with Composite Video input and audio amp for COMPUTER,
VCR or AUDIO VISUAL use ONLY £99.00 + Carr.
REDIFFUSION MARK 3, 20" COLOUR monitor. Fitted with standard 75 ohm
composite video input and sound amp This large screen colour display 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
inputs Units are pre tested and set up for up to.80 column use. Even when
MINOR screen burns exist - normal data displays are unaffected 30 day
guarantee
12" KGM 320-1 B/W bandwidth input, will display up to 132 x 25 lines £32.95
12" GREEN SCREEN version of KGM 3261. Only £39.95
9" KGM 324 GREEN SCREEN fully cased very compact unit Only £49.00

Carriage and insurance on all monitors £10.00

Vilf,101:74.1111/.1117f,244111/
GOULD OF443 enclosed, compact switch mode supply with DC regulated
outputs of +5v @ 5.5a, +12v @ 0.5e -12v @ 0.1a and -23v @ 0.02a Dim 18 x
11 x 6 cm. 110 or 240v input. BRAND NEW only £16.95
GOULD G6 -40A 5v 40 amp switch mode supply NEW £130.00
AC -DC Linear PSU for DISK drive and SYSTEM applications. Constru
rugged ALLOY chassis to continuously supply fully regulated DC outp
@ 3 amps, -5v @ 0.6 amps and +24v @ 5 amps. Short circuit and o
protected. 100 or 240v AC input. Dim 28 x 12.5 x 7 cm NEW £49.94

Carriage on all PSU's caw

, 41.1' L 1 c,1 Manufacturers BRAND N surplus
DEC LA34 Uncoded keyboard with 67 quality gold plated switches on X -Y
matrix-

ted on a
is of +5v
vrvoltage

ideal micro conversions etc £24.9
AMKEY MPNK-114 Superb word processor chassis keyboard on angle PCB
with 116 keys Many features such as On board Micra Single 5v rail full ASCII

coded character set with 31 function keys numeric keypad, cursor pad
and 9600 baud SERIAL TTL ASCII OUTPUT!! Less than half price

Only £69.00 with data Carriage on Keyboards £3.50

NOW only £799
NOW only £499

MODEMSCarriage 8 Insurance £12 00

f SURPLUS SPECIALS ON
PRESTEL - VIEWDATA - TELEX
PLESSEY VUTEL, ultra compact unit, slightly larger
than a telep A STANDD
TELEPHONEhone(tonefeatures

AR
dial) with 5" CRT monitorDTMFand

integral modem etc. for direct connection to PRESTEL
VIEWDATA etc. Designed to sell to the EXECUTIVE at
over £600!! Our price BRAND NEW AND BOXED at
only £99.00 -

DECCAFAX VP1 complete Professional PRESTEL
system in 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 dialling etc. Supplied complete with data and
DIY mod for RGB or Composite video outputs. AS
NEW only £125.00

Post and packing on all PRESTEL units £8.50

EX -STOCK INTEGRATED CIRCUITS
4164 200 ns D RAMS 9 for £11 4116 ns
£1.50 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 661309 £10 8085A E5.50 8086 £15
8088 £8 NEC765 £8 WD2793 £28 8202A
£22 8251 £7 8748 £15 Zf30A DART £6.50
Z8OA CPU £2.00. Thousands of IC's EX STOCK
send SAE for list.

DISK DRIVES
Japanese 51/4" half height, 80 track double sided disk
drives by TEAC, CANON, TOSHIBA etc
Sold as NEW with 90 day guarantee ONLY £85.00
TEC F13.503 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 51/4" drives £5.50
Brand NEW metal 51/4" DISK CASES with internal PSU.
DSKC1 for 2 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 £12.95 +pp £2.50
DSKC 4 As DSK2 LESS PSU £10.95 +pp £2.00
8" IBM format TESTED EX EQUIPMENT.
SHUGART 800/801 SS £175.00 +pp £8.50
SHUGART 851 DS £250.00 +pp £8.50
TWIN SHUGART851' s 2 Mb total capacity in smart case,
complete with PSU etc £595.00
MITSUBISHI M2894-63 8" DS 1 Mb equiv. to SHUGART
SA850R. BRAND NEW at £275.00 +pp £8.50
DYSAN 8" Alignment disk £29.00 + 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. ME3029 PSU £95.00
DIABLO 44/DRE4000A, B 5+5 Mb from £750.00
CDC HAWK 5+5 Mb £795.00. CDC 976280 Mb RM03
etc £2500.00.

RTEC D34225+5 Mb £495.00
RODIME 51/4" Winchesters ex -stock from £150 CALL
Clearance items- Sold as seen- No guarantee
ICL 2314 BRAND NEW 14" Mb Removable pack hard
disk drive, cost over £2000 with data ONLY £99.00
BASF 8172 8" 23Mb Winchesters £199.00
Unless stated all drives are refurbished with 90 day
guarantee Many other drives and spares in stock - call

sales office for details

Join the communications revolution with our super
range of DATA MODEMS, prices and specifications
to suit all applications and budgets......
BRAND NEW State of the art products
DACOM DSL2123 Multi standard 300-300, 1200-75
Auto answer etc £268.00
DACOM DSL2123A0 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
etc etc £498.00
Steebeck SB1212 V22 1200 baud FULL DUPLEX.
sync or async optional auto dial £465.00
TRANSDATA,307A Acoustic coupler 300 baud full
duplex, originate only, RS232 interface £49.00

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

MODEM 13A 300 baud unit, only 2" high fits under
phone CALL mode only £45.00_
MODEM 261. 75-1200 baud Compact unit for use
as subscriber end to PRESTEL, TELECOM GOLD,
MICRONET etc -£39.95 +pp £6.50
MODEM 20-2 1200-75 baud Same as 20-1 but for
computer end £65.00 +pp £6.50
DATEL 2412. Made by SE Labs for BT this two part
unit -is for synchronous data links at 1200 or 2400
baud using 2780/3780 protocol etc Many features
include 2 or 4 wire working self test, auto answer etc
COST OVER £800. Our price ONLY £199 +pp £8.00
DATEL 4800, RACAL MPS4800 baud modem, EX
BT good working order, ONLY £295.00 +pp £8.00

SPECIAL OFFER
MODEM TG2393. Ex BT, up to 1200 baud, full
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.

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

Dry Fit MAINTENANCE FREE by Sonnenschein
& Yuasa.
A300 0719131512v 3Ah NEW £13.95
A300 07191312 6v 3Ah NEW £9.95
A300 07191202 6-0-6v 1.8Ah TESTED Ex

Equip £5.99

VDU TE MINALS
Standard VDU data entry terminals

at give away prices!!
OUME OVT108. Current product, state of the art
terminal with detachable keyboard, 12" Green screen,
2 page RAM, TVI 925, Hazeltine, ADMSA emulations,
software setup, 25 x 80, Clock, Swivel and tilt base,
Printer port, Function keys etc. BRAND NEW and
BOXED AT ALMOST HALF PRICE Only £425.00
AJ510 - EX RENTAL, Z80 controlled, 15" green
screen 24 x 80 display, graphics, cursor addressing,
printer port etc. Very good condition TESTED complete
with manual only £225.00
ADDS 520 - Dumb terminal, used, 12" b/w screen
RS232 interface and printer port. TESTED.
ONLY £125.00. Carriage on terminals £10.00
100's of other terminals in stock, CALL for more details.

111-*PLA', E.
All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00.
Minimum CreditCard ordent /0.00. Minimum BONA FIDE account ordersfrom Government Depts., Schools, Universities and
established companiesE20.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon -Fri
9.30-5.30. Sat 10:30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export

LLLL I 1\ 1_11 1 1- -1- Telephone 01-679 4414 Telex 894502 Data 01-679 1 888 L_Zik_
ri At! 32 Biggin Way, Upper Norwood, London SE19 3XFi
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FRS PRINTERS PRINTERS PRINTERS
SUPER DEAL? NO - SUPER STEAL
THE FABULOUS 25 CPS "TEC STARWRITER"

--///

Made to the very
highest spec the TEC
STARWRITER
FP1500-25 features a
very heavy duty die cast
chassis and DIABLO
type print mechanism
giving superb
registration and print
quality. Micro -processor
electronics offer full
DIABLO/OUME command compatability and tuli con ro via CPM WORDSTAR
ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch,
full width 381mm paper handling with up to 163 characters per line, friction feed
rollers for single sheet or continuous paper, internal buffer, standard RS232 serial
interface with handshake. Supplied absolutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more
information. Optional extras RS232 data cable £10.00. Tech manual £7.50. Tractor
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins. (UK Mainland) £10.00.

a fraction of its original cost.

SUMMER OFFER ONLY £399.99!!

DIY PRINTER MEM
Brand New surplus of this professional printer chassis gives an
outstanding opportunity for the Student, Hobbyist or Robotics
constructor to build a printer - plotter - digitiser etc, entirely to their
own specification. The printer mechanism is supplied ready built,
aligned and pre tested but WITHOUT electronics. Many features
include all metal chassis, phosphor bronze bearings, 132 character
optical shaft position encoder, NINE needle head, 2 x two phase 12V
stepper motors for carriage and paper control, 9.5" Paper platten etc.
etc. Even a manufacturer's print sample to show the unit's capabilities!!
Overall dimensions 40 cm x 12 cm x 21 cm.
Sold BRAND NEW at a FRACTION of cost ONLY £49.50 + pp £4.50.

TELETYPE ASR33
DATA I/O TERMINALS

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

EX NEWS
SERVICE PRINTERS

Compact 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 filter
to any communications receiver to
enable printing of worldwide NEWS,
TELEX and RTTY services.
Supplied TESTED in second hand
condition complete with DATA, 50 and
75 baud xtals and large paper roll.
TYPE AE11

50 Column ONLY £49.95
Spare paper roll for AE1 1 £4.50
TYPE AF11 R 72 Col.

+ Ribbon £65.00
TYPE AH11 R 80 Col.

ASCII/BAUDOT £185.00
Carriage and Insurance £7.50

20,000 FEET OF ELECTRONIC
AND COMPUTER GOODIES

ENGLAND'S LARGEST SURPLUS STORE- SEEING IS BELIEVING!!

DEC CORNER
PDP 1140 System comprising of CPU. 124k
memory & MMU 15 line RS232 interface.
RPO2 40 MB hard disk drive.
TU10 9 track 800 BPI Mag tape drive, dual
track system. VT52 VDU, etc. etc. Tested and
running. £3,750.00
BA11-MB 3.5" Box, PSU, LTC £395.00
DH11-AD 16" x RS232 DMA
interface £1,900.00
DLV11-J4 x EIA interface £350.00
DLV11-E Serial. Modem support £190.00
DUP11 Synch. Serial data i/o £650.00
D0200 Dilog - multi RK- controller £495.00
DZ11-B 8 line RS232 mux board £650.00
KDF11-8 M8189 PDP 1123
PLUS £1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwriter EIA or
20 mA loop £270.00
MS11-JP Unibus 32kb Ram £80.00
MS11-LB Unibus 128kb Ram £450.00
MS11-LD Unibus 256kb Ram £850.00
PDP11/05 Cpu Ram, i/o etc £450.00
PDP11/40 Cpu, 124k MMU £1,850.00
RT11 ver 3B documentation kit £70.00
RK05-.1 2.5 Mb disk drives £650.00
KL8 JA PDP 8 async i/o £175.00
M18E PDP 8 Bootstrap option ' £75.00
VT50 VDU and Keyboard
-20 mA £175.00
VT52 VDU and RS232 interface £250.00

Give your VT100 a Birthday!!!
Brand New VT100 Keyboards

. only £85.00

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

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

CALL FOR DETAILS

COMPUTER/SYSTEM CARNET 6 PSU
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 all front panel, rear cable entries, etc. etc. Units are in
good but used condition - supplied for 240v operation complete with
full circuit and tech. man. Give your system that professional finish
for only £49.95 + carr. 19" wide 16" deep 10.5" high. Useable area
16" w 10.5"h 11.5"d.
Also available less psu, with fans etc. Internal dim. 19"w, 16"d, 10.5"h.
£19.95. Carriage £8.75

ELECTRONIC
ON

EQUIPMENT

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

2.5kla £5.25 + pp £1.25 5 kls £6.90 + £1.80
10kIs £11.25 + pp £2.25 20kIs £19.50 + pp £4.75

GE TERMIPRINTER

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 OWERTY, 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 RS232 serial interface, internal
vertical and horizontal tab settings,
standard ribbon, adjustable baud
rates, quiet operation plus many other
features. Supplied complete with manual.
Guaranteed working GE30 £130.00.
GE1200 120 cps £175.00
Untested GE30 £65.00 Optional floor
stand £12.50. Carr & Ins. £10.00.

SEMICONDUCTOR
'DRAB RAGS'

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 Series. 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 all
IC's full spec. 100+ £6.90,
200+ £12.30, 300+ £19.50

CENTRONICS
710 PRINTERS

Ex RENTAL Heavy duty full width
carriage printer up to 132 columns on
17- fan fold sprocket fed paper. 60 cps
print speed with standard RS232 or 20
mA loop interface. Supplied in TESTED
used condition with data. ONLY £85.00
carriage and insurance f10.00.

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 unit with 3 pin fitted
socket up to 750 watts ONLY £9.99.

EPROM COPIERS
The amazing SOFTY 2 The "Complete
Toolkit" for copying, writing, modifying and
listing EPROMS of the 2516, 2716.
2532, 2732 range. Many other functions
include integral keyboard, cassette inter-
face. serial and parallel i/o UHF modulator
ZIF socket etc.
ONLY £195.00 + pp £2.50.
"GANG OF EIGHT" intelligent Z80
controlled 8 gang programmer for ALL
single 5v rail EPROMS up to 27128. Will
copy 8 27128 in ONLY 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 RS232 serial
interface for down line loading data from
computer etc. ONLY £445.00 + pp £3.00

Data sheets on request

1000's of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU'S,
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part
requirements. Stock changes almost daily.
Don't forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH

JUNE 1986 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 23



SHUNTING
PANEL METERS

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

Although 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 to 500mA or 1A for the anodes) a single
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
current range 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.

by Ken Williams
By using a rather more sensitive

movement than is really necessary, it is
also possible to switch to series resistors
in order to use the panel meter as a
voltmeter to read power supply levels.
This technique has been made possible
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 obtaining
suitable meter shunts very soon arises,
for even though the basic meter move-
ment may have a resistance of several
hundred ohms, 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,

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
circuit

Very low value
meter shunt

E

Meter switch
0 0

0

Panel
meter

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

Meter switch
0 0

0

Panel
meter

these having been selected on a 'trial
and error' basis.

Recently, however, I 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 current is 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 not be 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 in the 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 ohms.
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. In
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 ohms 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
215 ohms. The nearest 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

I

M ultimeter

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 I 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

Pa ne I
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 that resistor 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, I am sure,
with many other constructors, I 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
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 GCHQ?

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
field 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 0 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 the job is 2 years radio operating
experience or hold a PMG, MPT or MRGC or be about to
obtain a MRGC. 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.

For full details and application form phone 0242 32912/3
or write to: The Recruitment Office A/1108

Priors Road
CHELTENHAM
Glos GL52 5AJ (213013)

TRANSFORMERS EX -STOCK
MAINS ISOLATORS

Pratte 1206.2
160-1000VA Tap Secs)

VA Price P&P
20 8.72 2.18
60 10.96 2.31

100 12.79 2.59
200 18.12 3.10
250 21.91 3.24
350 27.10 3.40
500 33.76 3.66

1000 61.22 4.62
1500 78.97 5.95
2000 95.01 6.36
3000 133.23 OA

6000 284.66 OA

115 or 240V sec only.

4001440 to 2001240 CT
I60-1000VA Tap Secsl

VA Price P&P
60 10.98 2.31

100 12.79 2.59
200 18.12 3.10
250 21.91 3.24
350 27.10 3.40
500 33.76 3.66

1000 61.22 4.62
2000 95.01 6.36
3000 133.23 OA

6000 284.66 OA

241120 or 12-0-12V
2" 128 Secs. pri. 240V

12V 24V Price P&P
0.3A .15 2.78 1.10

1 .05 3.68 1.60 EQUIPMENT TYPES

2 1 4.90 1.70 SEC V Amp Price P&P

4 2 5.66 90
3 0 39 0.2 3.26 96.

6 3 8.87 2.05 0.0.9- 0.1 2.72 .96

1. - 14.2 3.12 1 30

8 4 10.37 2.10 3.2 0.33.2 2.53 96
10 5 11.34 2.10 8.9.2 5.2 3.53 1.30

12 6 12.57 2.25 8-9.2 14.2 0.08 2.31

16 8 14.98 2.60 15.2 2.2 2.53 96
12Al2 05 3.11 .96

20 10 20.16 3.04 20.2 15.2 3.55 1.30
30 15 25.06 3.10 15/7.2 .5 5.80 1.70

60 30 51.35 4,90 1627.21;1 IA
Z6

7:66 50

83 41 59.13 5.65
OCT-15V 4A 7,28 1.08

961488. Pri 2.120V Also Valve Mains
Secs 2.361486 Output & Matching types

60, 72, 84, 96, 360.0.36
or 48.0-486

72196 3614811 Price P&P
1 2 10.31 1.99

2 A 4 16.96 2.54
3 M 6 20.54 2.75 EDUCATIONAL METERS
4 P 8 26.22 2.89 Finger screw terminals
5 S 10 37.22 3.70 0.10A or 0.30V DC
6 12 46.61 3.99 78.89mm 13.98 each
8 16 50.85 4.20 50p P&P

A

M

S

501258 or 25.0-251/
2 x 25V Tap Secs Volts

available 5, 7, 8, 10, 13,
15, 17, 20, 25, 30, 33,40.

20.0-20 or 25 0 251/
508 256 Price P&P
0.5 1 4.77 1.76

5.80 1.90
10.32 2.20
11.95 2.25
16.34 2.58
20.80 2.79
29.42 3.15
34.91 3.60
41.78 3.80

2 A 4

3 M 6

4 P 8

6 S 12
8 16

10 20
12 24

601300 or 30-0-301/
Pri 2 v1208. 2 v 30V Tap

Secs. Volts available
6, Et 10, 12, 16, 18, 20,
24, 30, 36, 40, 48, 60,
24-0-24 or 30-0-300.

60V 30V Price P&P
0.5 1 5.42 1.85

1 2 8.26 1.91
2 4 10.62 2.20
3 A 6 15.35 2.34
4 M 8 17.50 2.55
5 P 10 22.12 2.78
6 S 12 25.24 3.02
8 16 35.46 3.65

10 20 41.30 3.99
12 24 47.40 4.65

Stock items .by return
WINDING SERVICES
304 to 15KVA 1 or 3
phase Plus Toroidals

301150 or 15-0-159
2°1511 Tap Secs. Volts

available 3, 4, 5. 6, 8, 9.
10, 12, 15, 18, 20, 24,
25, 27, 30 or 15-0-159

30V 15V Price P&P
0.5 1 3.68 1.41

1 2 4.99 1.70
2 4 8.07 1.92
3 6 9.35 2.10
4 A 8 11.16 2.20
5 M 10 13.80 2.31
6 P 12 15.62 2.55
8 S 16 20.90 2.60

10 20 24.11 2.84

12 24 26.73 2.95
15 30 30.75 3.51
20 40 41.16 5.95

AUTOS
105, 115, 220. 230. 240V

For step-up or down
VA Price P&P

80 5.58 1.70
150 8.09 1.85
250 9.85 1.98
500 15.35 2.68

1000 27.42 3.25
1500 32.54 3.68
2000 48.66 4.62
3000 82.74 5.72
5000 125.08 OA

7500 193.06 OA

10KVA 228.12 OA

CASED AUTOS
240V Cable Input

115V USA socket outlets
VA

20
80

150
250
500

1000
2000
3000

Price PAP
7.94 1.76

10.79 1.87

13.97 2.20
17.02 3.02
27.92 3.19
38.97 4.34
69.84 5.28

100.25 OA

SPECIAL
0, 210, 240V PRIMARY
14, 8, 0, 8, 14V SEC
20VA 13.45 .75pp.

INVERTERS
1212411 DC to 24011 AC

100W E65.95
250W 1208.00
500W 1301.00
1000W 0424.00
2000W £636.00
4000W 11215.20

CONSTANT VOLTAGE
TRANSFORMERS 1%

Spike -free stable mains
250VA...... ..... 1173.80 0/A
500VA 1201.93 
1(06 E380.50 
2KVA 1590.95
3KVA (951.05 
4KVA E1173.00 
5KVA E1470.00
6KVA E1697.75 
10KVA E3480.00 

AVOs & MEGGERS
8 MK6 (latest) £140.10
TT1 6 9 Transistor
Test 166.40
Megger Batt (80.30
Megger Crank E132.50

Full range AVOs, Meggers
Fluke, Edgecumbe

WW MODEM PROJECT
Transformers 71, 72

E7.59 pair inc VAT, P&P

METAL OXIDE ;W
5% RESISTORS .601100

12, 20, 33, 47, 75, 390, 430,
510ft, 560, 1k, lk 1, 1k3,
lk 6, 1k8, 2k, 3k.
3k9, 15k, 16k, 24k, 27k,
39k, 56k, 82k, 100k,
110k, 120k, 130k, 150k,
20010220k, 270k, 300k.
10 Selected values mixed

£11100

BRIDGE RECTIFIERS
10 400V .32
2A 2006 .52
35A 100V 13.00
12.5A 500V 13.62

ALSO VARIARIF ALTOS

PLEASE AlAl IRNVII910.
ALL ITEMS AFTER P&P

BARRIE ELECTRONICS LTD
Unit 211, Stratford Workshops
Burford Road, London E15 2SP
Tel: 01-555 0228:(3 lines)
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VOLTAGE
REGULATORS

David Corder outlines

the basics of voltage regulator

ICs, with examples of their use

Unregulated
input

In

In out
Common

Regulated
10u output
tant.

Fig i Basic 78/79 series circuit

Fig 2 Dual voltage power supply

Fig 3 Boosting the regulator voltage output

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

1. Fixed voltage 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 CMOS/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 capacitor on
the output helps to reduce the regulator
output impedance at high frequencies,
and also helps to remove voltage spikes.
For best results 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 a maximum 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:

RI =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

RI -5/0.02=250R or 220R
R2=4/0.025 -160R or 150R

The table shows some examples,
worked for preferred resistor values. The
values are not exact, so for best results
R2 can be replaced with a preset.
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Regulator output boosting
Volt Regulator R1 R2

6V 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 the circuit in 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:

Resistance (ohms)- 0.56
Threshold current

0.6For 100mA, R=b7-1 =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, for example 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 heat dissipation, causing the
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
has to dissipate less heat, aiding reliabil-
ity. Finally, the table summarises the
parameters of the 78-, 79- series.

0/P
GND
I/P

o/p

GND

78- series Base view
78L - series

79 -series

1/1,

GND

GNDti
I/P

Base view
79L -series

+0

2N2955

5R6

--0At

330n

In 78 Out

Common

Fig 4 Boosting the regulator current output

BFY51

Input

,ou

Output to
basic regulator

Fig 5 Pre -regulator to ease overheating problems

1/P
smoothed

330n

4R7
-AAC-1

0R47

0
Fig 6 L200 power supply, with formula for output voltage below

R1

vW
R2 4k7

680R

lin

V=2.77 [+R2 -R1 [1+4700eg V1=2.77 680] V2-2.77 [ +680

=2.77x7.91 =2.77
=21.9V =2.77V

0+

0

Output

Type
number

7805
7812

Voltage
5V

12V

Current
1A
1A

Case style
T0220
TO220

7815
7818
7905

15V
18V
-5V

1A
1A
1A

TO220
TO220
TO220

_0

7912 -12V 1A TO220
7915 -15V 1A T0220
78L05
78L12

5V
12V

100mA
100mA

TO92
TO92

78L15 15V 100mA TO92
79L05 -5V 100mA 1092
79L12 -12V 100mA TO92
79L15 -15V 100mA T092

0

01100*

I

I/P

Gnd
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VOLTAGE REGULATORS
2. Variable regulators

It is now possible to buy several
different variable output regulators,
each with their own advantages and
disadvantages. The chosen example
device is the L200, which has the
advantage that it can regulate voltage
and current in the same package,
providing a wide range of output current
and voltage. The circuit of a 3V -20V
regulator is shown in Figure 6.

In this application R1=680R, and R2 is a
4k7 pot. The output is variable from about
3V to over 20V, as can be seen in the
worked examples. This range can be
altered using the formulae, and so non-
standard voltages can be easily gener-
ated.

L200 PARAMETERS

Max input voltage
Max in -out voltage
Drop -out voltage
Max short circuit
current (no limit
resistor)
Case

40V
32V
2.5V

3.6A

Pentawatt

The current limit level is set using the
formula below. In this circuit two
resistors are switched to provide two
limit levels: more may easily be added.
The levels are at about 100mA and 1A.

0.45R-
max

eg R1-0.45
0.1

R2-0.45
1

=4.5R =0.45R
A PCB design is given, but layout is not

critical. The input to the circuit should
come from a full -wave rectifier and
capacitor, providing about 3V more than
the highest output at full load. A
voltmeter may be connected across the
output to monitor the voltage, or the
potentiometer may be calibrated. The IC
should be mounted on a heatsink using
an insulated mounting kit. If heatsinking
is insufficient then the IC will shut down
until it has cooled off.

3.Current regulators
There is now a device available, the

LM334Z, which allows a constant current
to be generated. Any output current may
be set in the range IAA to 10mA, with an
input of 1V to 40V. If it is used in place of
the resistor in a timing circuit, then by
providing a constant current a good ramp
may be generated.

The demonstration circuit is for a

Nicad trickle charger; it will also charge
button Nicads well. The output current is
set by the formula below:

1-0.0677 where R= resistor on control pin

For 5mA output R -0.0677-15R
0.005

The circuit is shown in Figure 7. An
ideal pbwer supply would provide
around 5V, but this is not critical. IRI

Intruder alarms and accessories
A COMPLETE
SECURITY
SYSTEM
FOR ONLY
09.95 +
ontains:

Control Unit CA 1250
Enclosure & mechanical fixings HW 1250
Key Switch & 2 keys Ks 3901

LED 1
5 " Hor n Speaker HS 588
4 high quality surface mounting Magnetic Switches MS 1025

With only a few hours of your time it is possible to assemble and install an
effective security system to protect your family and property, at the amazingly
low cost of E39 95 -r-V.A.T. No compromises have been made and no corners
have been cut. The outstanding value results from volume production and
direct supply. Assembly is straightforward with the detailed instructions
provided. When installed you can enjoy the peace of mind that results from a

cure home. Should you wish to increase the level of security, the system maysecure
at any time with additional magnetic switches, pressure pads or

ultrasonic sensors. Don't wait until it's too late -order today.
Order Code: CS 1370.

EXTENDED SYSTEM CS 1480 Price f62.50 + VAT.
This system contains, in addition to the CS 1370, an ultrasonic detector type
US 5063  its enclosure, an additional horn speaker arid a further 2 magnetic
switches. This system represents outstanding value for money for the high
level of security provided.
Order Code: CS 1480,

SELF-CONTAINED ULTRASONIC
ALARM UNIT CK 5063 only f37.00 + VAT.

Requires no installation. Easily assembled using our
professionally built and tested modules
Adrustable range up to 25ft
 8uilt.in entrance and exit delay
8uilt.in timed alarm
Key operated switch -Off, Test and Operate
 Provision for an extension speaker
Fully self-contained
Uses US 5063, PSL 1865 Key Switch 3901.
3- Speaker 3515

Now you can assemble a really effective intruder alarm at this low price using
tried and tested Riscomp modules. Supplied with full instructions, the kit
contains everything necessary to provide an effective warning system for your
house or flat. With a built-in LED indicator and test position the unit is easily set-
up requiring no installation. It may simply be placed on a cupboard or desk.
Movement within its range will then cause the built-in siren 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. Order as CK 5063.

16
R/SCOMP°271:11 Duke Street,

Princes Risborough,

LIM Bu Hcks P 71

u ED Princes. Risborough (084 44) 6326

ALARM CONTROL
UNIT
CA 1250

Price E19.95+VAI
The heart of any alarm system is the control
unit. The CA 1250 offers every possible feature
that is likely to be required when constructing a
system whether a highly sophisticated
installation or simply controlling a single
magnetic switch on the front door.
 Built-in electronic siren drives 2 loud

speakers
Provides exit and entrance delays together

with fixed alarm time
 Battery back-up with trickle charge facility
 Operates with magnetic switches, pressure

pads, ultrasonic or I.R. units
 Anti -tamper and panic facility
 Stabilised output voltage
 2 operating modes full alarm/anti tamper
and panic facility

 Screw connections for ease of installation
Separate relay contacts for external loads
Test loop facility

HARDWARE KIT
HW 1250

only
£9.50

+ V.A.T.

This attractive case is designed to house the
control unit CA 1250, together with the
appropriate LED indicators and key switch.
Supplied with the necessary mounting pillars
and punched front panel, the unit is given a
professional appearance by an adhesive silk
screened label. Size 200 x 180 x 700m

SIREN & POWER
SUPPLY
MODULE
PSL 1865

only
f9.95 + VAT.
A complete siren. and 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

stabilised 12V output up to 100rnA, A
switching relay's also included so that the unit
may be used in conlunction with the US 5063
to form a complete alarm.

£13.95 + VICE

TIMER SWITCH & POWER SUPPLY MODULE
DP 3570 Price f13.95 + VAT
The DP 3570 consists of an adjustable timer switch and stabilised 12V power
supply for use in a wide range of applications including security, lighting control
and automatic switching.
The timer section of the module provides switching of loads up to 3A for pre.
set times, the duration of which may be set by the user to between 10 secs and
5 mins. The timed period may be triggered by the opening of a loop or the
Closing of external contacts, with the timed period commencing
instantaneously or delayed to provide a form of entrance delay.
The power supply section of the module provides a 12V output of up to 250mA
which is sufficient for most applications. The module operates from either
240V a/c supply or a 12V battery for which trickle charge facilities are included.
Connections to the module are by means of screw terminal connectors with no
soldering needed.

For mounting the unit an attractive moulded
enclosure is available,

ME 357 only £2.85 + V.A.T.

INFRA -RED SYSTEM IR 1470 only £25.61+V.AT.
Consisting of separate transmitter and receiver both of which are housed in
attractive moulded cases, the system provides an invisible modulated beam
over distances of up to 50ft operating a relay when the beam is broken.
Intended for use in security systems, but also ideal for photographic and
measurement applications. Size 80 x 50 x 35mm

 3 levels of discrimination against false alarms
Crystal control for greater stability
Adiustable range up to 25ft
Built-in delays 12V operation

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

ULTRASONIC MODULE
ENCLOSURE

only
£2.95

+ VAT

Suitable metal enclosure for housing en
individual ultrasonic module type US 5063 or
US 4012. Supplied with the necessary
mounting pillars and screws etc. For US 5063
order SC 5063, for US 4012 order SC 4012.

Add 15% VAT to all prices -

Add 75p post and packing to all orders
trrwdz9 00 1.,.,1 Oft p ay

l

4nines

Units on demonstration Order by telephone or past
Shop hours 9.00 to 5.30pm .no

-;--S you. cretat card 26.Closed Wednesday

FULL
RANGE OF

ACCESSORIES
STOCKED

SEND SAE FOR
DETAILS
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934 MHz PERSONAL RADIO

The evada Range
Join the growing number of people
discovering this exciting radio band.
934 MHz offers 2 way high quality communications from 10 - 250 miles
(according to location/weather
conditions).

POWER SPLITTER
Enables the co -phasing of any two similar 934 MHz
antennas to give an additional 3 DB gain.

E24"
BRA 934 L IN -LINE
GaAs FET
PRE -AMP

A super new ultra -low noise pre -amp whic
fits in line on any base or mobile
installation. Guaranteed to give a
staggering increase in received range.
Extremely low noise 0.7 DB NV. 20 DB gain.

BRA 900
MASTHEAD
PRE -AMPLIFIER
Super low noise
GaAs FET
pre -amplifier that
mounts at the
masthead. Low
insertion loss and
noise (typically 0.8
dB) coupled with
15cl B gain enable
this unit to double
the received range
of many sets. £139.95

.11EVADA

£125

DELTA 1 %S4.09.1frErir UI. cotarAuHcA Ifts.SCLIVER

SCRE

CHANNEL MEM I L£AR SUED/ SEARCH"ipp- MANUAL.

THE CYBERNET DELTA 1 934 MHz TRANSCEIVER
Has been engineered specifically for the UK market using latest
"state of the art" technology.

4.

SWR/POWER METER
This precise and
extremely
accurate meter
features an
illuminated
scale, low loss 'IT
type connectors
and twin meters
for both power
and SWR
measurement.
Power 0-50 watts
in two ranges. E8995

HAS -2
E6 95

Remote DC
switch for mast head antenna switch

arab

 Sensitive RX (0.25µV for 12 db 5INAD).
 16 memories available.
 Auto/Manual scan and search facility.
 External '5' meter socket.

£355
+£5 SPECIAL DELIVERY

REMOTE
ANTENNA

SWITCH
High quality

weatherproof
masthead

mounting switch.
For switching 2

antennas with one
cable feed.

E59.95

WR 900 SWR/POWER METER
A low cost unit measuring power to 100 watts in
three ranges. E4959

ANTENNAS
Manufactured to the highest possible specification.

1. PA7-E BASE COLNEAR
Gain 7.14 dBi stacked 5/8 array. £66
2. P714 -RE
High gain gutter mount, mobile antenna. £44
3. P7 -ME
High gain mobile magnetic mount antenna.£44
4. P7 -E
High gain gutter mount mobile antenna. £44
5. G900A
Low profile, bolt thru mobile antenna. £25
6. G90OR
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

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

Professional Series

Telecomms, 189 London Road, Portsmouth P02 9AE. Tel: 0705 662145 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
IN

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 11. A battery or other
source of power is applied across the
anode and cathode to make the anode
positive with respect to 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
filament terminals. It is immaterial which
end of the filament is positive.

With a directly heated filament,

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
the conventional flow of current from

anode to cathode. This is termed the
anode current, designated by the symbol
la. The ability of the diode valve to pass
current flow in one direction only is the
fundamental property of the electronic
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-
rent flow will be proportional to the

Anode

Cathode
(filament)

Fig 7 Directly heated diode valve

V

Va

k Anode

Cathode

Heater

Fig 8 Indirectly heated diode valve

o+

O

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

winding

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 hold 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 it reaches a maximum value
and the valve 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 valve 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
that the corresponding anode voltage
will be 60 volts. Thus the diode passes
6mA for an applied voltage of 60 volts,
and from Ohm's Law the resistance will
be:

V 60V
I 6mA

=10,000 ohms

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 ohms. 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.

If the 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 l). 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
given as: R change in V

change in I

TQ 30

QP 0.006
=5,000 ohms

The resistance calculated in this way is
known as the ac resistance or slope

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 I 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 B is 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 a large capacitor across the load
resistance.

It was not until 1908 that it was
discovered that the introduction of a
third electrode between the cathode and
anode could independently control the
anode current, and can be regarded as
having made possible modern radio and
the birth of electronics; but that's
another story! ll

I trnAl

20

10

Fig 13 Diode characteristic

DC
load

Fig 15 Diode rectifier circuit

Anode
current

(la)

Voltage 0

Current la 0

Effect of
varying heater
voltage

Anode voltage (Va)

Fig 14 The effect of altering heater voltage

Voltage across Voltage across
_valve DC load

`--/ (Secondary AC
voltage)

Fig 16 Relationship of voltage and current flow
in the simple rectifier circuit
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el This month we feature some fantastic
bargains. Our standard range of
professional quality kits and cassette
decks is still expanding, along with
new lines in Video heads and power
supplies. Our FREE list gives details
of these 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 06" LED
display, power supply and other components on a single PCB. Only
needs a transformer and switches to construct a complete
pretested digital clock/timer for many applications. Suitable for 50
or 60 Hz mains supplies. Direct (non -multiplexed) LED drive
eliminates RF interference.
Supplied complete with 240v mains transformer and wiring
diagram/data. Order as SOL144 Alarm Clock Module C6.85

1JEWID CRYSTAL DISPLAY WATCH MODULE
With LCD display, 2 pieces of Polarising material, backlight diffuser,
micro lamp, precision crystal, trimmer, battery contacts and open
microcircuit. Untested Morel

PLESSEY MAINS INTERFERENCE SUPPRESSORS
Filter unit for mains borne interference. Max current 1.5A. Our
Price, brand new only C2.27
Same item, store soiled.. only C1.61

10V/ POWER AMPLIFIER MODULE
Mullard LP1173 Amplifier module. Needs 24v DC Supply to give 10
watts into 4 ohm speaker. Size 112x70x29mm. Complete with heat
sink ........... ............ .......... .Only C2.40 complete 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 ONLYCILISCircuit if required 35p

CAR RADIO FM F AND STEREO DECODER

Miniature PCB with 10.7MHz ceramic filters, 2 -transformer ratio
detector. AX010 noise suppression IC and TCA4500A advanced
stereo decoder IC. Only needs front end to make FM tuner or car
radio. Complete with circuit. Incredible value at Only 01.99

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

TOP LOADING STEREO CASSETTE MODULES

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

Docktypo85811. R/P circuits, 12v DC motor, 3-0 ioitcounter. £29.32
Deck typo 8110. As above but with Dolby noise reduction. Fully
wired with twin VU meter, level controls, pilot lights and DIN
socket C44.73
Deck type 828A. Deck mchanism 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 governed

Gamete Door to fit any above £4.02
Dock type 111D. Complete module with record and play
electronics, 3 -digit counter. AC drive motor and cassette door

C21.73

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. 12v DC Supply. TU560-Tuner Price Only 07.911
Drive accessorieswith 2 knobs, tuning drum, window and scale

£2.99
Special price for both items bought together C9.70

CLOCK/TWERIFREQUENCY/METER PARTS
Special offer of the fabulous MSM5524 clock, timer and frequency
meter chip. MSL2318 prescaler chip and ELT09 5 -Digit fluorescent
display. These are the 3 primary components for a complete timing
and frequency display system covering the long, medium, short and
FM wavebands. Total cost of these parts is normally over 025 OUR
SPECIAL OFFER PRICE ONLY £13.68
INF230 Data on MSM5524 and MSL2318 70p

Crystal 3276.8 KHz £2.1
INF260 Application Circuit

INFRA -RED SENSOR FOR GARAGE DOORS
Specially designed to be easily fitted to most garage doors by
simply drilling a 2" hole. Body length is 1 /4" and the device is end
sensitive, a 450mm length of twin screened lead is ready fitted.
Easily adapted for many other remote control applications.
Order asSOL146 IR Photocell Only 85p
Suitable IR emitting LED (SOL147) 55p

MAINS SWITCH WITH SOLENOID
CONTROLLED "OFF"

As used on remote controlled TVsthis switch hasthe normal 2 mains
poles plus an auxiliary pole for the 12v solenoid supply. Suitable as a
replacement part in Decca 100 series sets or for any remote control
application. Normal priceE3.70. OUR SPECIAL OFFER PRICE E1.50

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

Do your tapes lack treble? A worn head could be the problem.
Fitting one of our replacement heads could restore performance
to better than newl 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 benefit of lower
prices for prime parts. Compare us with other suppliers and seal
The following is a list of our most popular heads, all are suitable
for use on Dolby machines and are ex -stock.
HC20 Permalloy Stereo Head. This is the standard head fitted as
original equipment on most decks £5.11
HM90 High Beta Permalloy Head. A hard-wearing, higher per-
formance head with metal capability £8.06
HS16 Sendust Alloy Super Head. the best head we can find.
Longer life than Permalloy, higher output than Ferrite, fantastic
frequency response £9.91

H0551 4 -Track Heed for auto -reverse or quadrophonic use. Full
specification record and playback head £9.73
Please consult our list for technical data on these and other
Special Purpose Heads.
MA481 Latest version Double Mono (2/2) Record/Play head.
Replaces R484 E8.90
SM166 Standard Mounting 2/2 Erase head. Compatible with
above or H0551 4 Track head. £5.90
H524 Standard Erase Head. Semi double gap, high effi-
ciency £1.50
H561 Metal Tape Erase Head. Full double gap £4.90

HART TRIPLE -PURPOSE TEST
CASSETTE TC1

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

Tape Head De -magnetiser. Handy size mains operated unit
prevents build up of residual head magnetisation causing noise
on playback . E4.54.
Curved Pole Type for inaccessible heads £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
Orders up to E10 - 50p Please send sufficient to cover
Orders £10 to £49 - El Surface or Air Po as
Orders over E50 - E1.50

required.

24hr SALES LINE I ALL PRICES EXCLUDE VAT

(0691) 652894 UNLESS STATED

o.

OgirAt31;13116
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BI-PAK BARGAINS
VALUE PACKS
Pak
No Qty Description

VP1 300
VP2 300
VP3 200
VP4 200
VP5 200
VP8 200
VP7 100
VP8 100
VP9 100
VP10 60
VP/1 50
VP12 40
VP13 30
VP14 50
VP15 25
VP/6 50
VP17 50
VP18 30
VMS 40
VP20 6
VP21 10
VP22 200
VP23 10
VP24 10
VP25 10
VP25 15
VP27 15
VP28 10
VP29 30
VP30 10
VP31 10
VP32 20
VP33 200
VP34 200
VP35 50
VP36 100
VP37 8
VP38 100
VP39 100
VP40 40
VP41 40
VP42 10
VP43 4
VP44 15
VP45 50
VP46 50

Assorted Resistors Mixed Types £1.00
Carbon Resistors1/4-1/2 Watt Pre -Formed. £1.00
1/8 Watt Min Carbon ResIstors Mix. £1.00
12-1 Watt Resistors Mixed £1.00
Assorted Capacitors All Types £1.00
Ceramic Caps Miniature- Mixed. £1.00
Mixed Ceramic Disc 1p1-56pf . £1.00
Mixed Ceramic Disc 68pf-015pf £1.00
Assorted Polyester/Polystyrene Caps. £1.00
C280 Caps, Metal Foil Mixed E1.00
Electrolytios- All Sorts £1.00
Electrolytics- 47mf-150mf Mixed Vlts. £1.00
Electrolytics- 150n -1f -1000,f Mixed \ins. £1.00
Silver Mica Caps Mixed Values £1.00
.01/250v Min Layer Metal Caps £1.00
Wirewound Res Mixed Wand Values. £1.00
Metres PVC Single Strand Wire Mixed Cols_ C1.00
Metres PVC Multi Strand Wire Mixed Cols £1.00
Metres PVC Single/Multi Strand Wire £1.00
Rocker Switches 2a 240v £1.00
Assorted Switches Slider/Push Etc £1.00
Sq Inches Total Copper Clad Board
40mm Slider Pots. 100K Lin £1.00
.125" Clear Showing Red LED's £1.00
Mixed Shape and Colours LED's £1.00
Small .125' Red LED's £1.00
Large .2' Red LED's. £1.00
Rectangular .2" Red LED's £1.00
Assorted Volts Zeners 250mw-2w. £1.00
Assorted Volts Zeners 10w Coded £1.00
5a SCR's TO66 50-400v Coded £1.00
30 SCR's T066 Up to 400v Uncoded. 01.00
Sil Diodes Like IN4148 . £1.00
Sil Diodes Like 0A200/19A513/16 £1.00
10 104000 Diodes All Good Uncoded . ' £1.00
Sq Inches Total Copper Fibre -Glass Board £1.00
Black Pointer Knobs1/4w Std £1.00
Sil Trans NPN Plastic Coded Data £3.00
Sil Trans PNP Plastic Coded Data £3.00
TTL IC's All New Gates -Flip Flop- MSI Data...... £4.00
CMOS IC's All New Inc Data £4.00
Black Heatsinks Fit TO -3 TO -220 Drilled. £1.00
Power -Fin Heatsinks 2 X TO -3 2 X TO -66. £1.00
Asst Heatsinks TO -1-3-5-19-220, £1.00
BC107/8 NPN Transistors Good Uncoded . £1.00
BC177/8 PNP Transistors Good Uncoded £1.00

BI -P

IP47 10 Sil Power Trans Similar 2N3055 Uncoded £1.00
VP48 5 Pairs NPN/PNP Plastic Power Trans Data 4a... £1.00
VP49 30 Asst Sit Rects la -10a Mixed Volts £1.00
VP50 80 NPN Sil Switching Trans TO -18 -TO -92 £1.00
VP51 60 POP Sil Switching Trans TO -18 -TO -92 £1.00
VP52 25 Asst Audio Plugs Phono-Din-Jack Etc. .01.50
VP53 25 Asst Audio Sockets Phono-Din-Jack Etc £1.50
VP54 20 Asst IC Di I Skis, 8-40 Pin. £2.50
VP55 10 IC's 4116 Memorys £2.00
VP56 100 Semiconductors From Around the World £4.00
VP57 25 Opto Special Pack Assorted £5.00
VP58 10 Hybrid LED Colour Displays. £4.00
VP59 20 Asst IC's Coled, Linear, Etc 02.00
VP60 100 All Sorts Transistors. NPN/PNP. £1.00

Electronic Buzzer, 3v, 25MA £0.95
VP83 1 Electronic Buzzer. 60, 25MA £0.95
VP84 1 Electronic Buzzer, 9v, 25MA. £0.95
VP85 1 Electronic Buzzer, 12v, 25MA £0.95
VP86 1 TECASBOTY '86, Bargain Pack £8.00
VP87 1 Telephone Pick -Up Coil £1.25
VP88 1 Pillow Speaker £1.45
VP89 1 2Metre Metric/Inches Tape £1.75
VP90 1 Electronic Siren, 120 DC . £6.50
VP95 1 Small Plastic Vice, with suction base £1.75
VP96 1 Signal Injector, Push Button Operation £2.50
VP97 1 Logic Probe . £10.50
VP98 1 Current/Poi Checker £3.25
VP99 1 Universal Tester with Ceramic Buzzer. £5.00
VP100 1 Electrical Circuit Tester £1.00
VP101 1 Battery Checker, suitable all types of batteries £4.50
VP102 1 13 Piece Tool Kit and Case C7.50
VP103 1 6 Piece "Stanley" Screwdriver Set. £3.50
VP104 1 Ratchet Screwdriver Kg. 4 blades £1.75
VP107 1 Piezo Buzzer, rninaturel2v. £1.25
VP108 1 Piezo Buzzer, Miniature 240v £1.25
VP113 1 Antenna Switch, 2 way. £4.50
VP114 1 Antenna Switch, 3 way £4.75
VP115 1 High Pass Filter/Supressor, CB/TV £0.50
VP116 1 Low Pass Filter, VHS/TV Band C3.00
VP120 1 FM Monitor. 2 meter Band C4.50
VP127 1 Remote Control Switch £1.00
VP128 1 Miniature FM Transinitter/Babyphone £6.50
VP130 8 RED 7 Seg CC 14mrn x 7.5mm RDP END353 LED £2.00
VP131 4 GREEN 7 Seg CA .6" LDP XAN6520 LED £2.00
VP132 5 RED 7 Seg CC .6" LDP XAN6940 LED £2.00
VP133 6 RED Over -flow .613 x CA 3 x CC 6630/50 LED £2.00
VP134 5 GREEN Over -flow .61CA XAN6530 LED £2.00
VP135 5 RED 7 Seg CA .31XAN3061 LED £2.00
VP136 3 DUAL Red 7 Seg .5"CA DL527 DPR DISPLAYS £2.00
VP137 3 DUAL RED 7 Seg .51"CA DL727 DPR £2.00

VP138 20 Assorted LED Displays -Our Mix with Data,.........
VP139 1 Pick -Up Tool, spring loaded
VP140 50 Precision Resistors 2-1% Tol.
VP141 40 IN4002 Oil Rects la 100y Preformed Pitch
VP142 4 40a Power Rectifiers Silicon TO48 300PIV
VP143 5 BY187 12KV Oil Diodes in carriers 2.5mA
VP144 4 100K Lin Multi -turn Pots, ideal vac' cap tuning
VP145 10 Assorted Post, inc Dual & Switched types
VP148 25 Solid Tantalum Caps, Mixed Values
VP147 1 Pair Opto Coupled modules
VP148 30 Presets, Horizontal and Vertical, mixed values....
VP150 20 BC183B Oil Trans NPN 300 200mA Hfe240r TO92
VP151 25 BC171BSil Trans, NPN 45v 100mA Hfe 240k T092
VP152 15 T1590 Oil Trans NON 40v 400mA Hfe1011, TO92
VP153 15 TIS91 Oil Trans PNP 400 400mA Hfe100- T092
VP154 15 MPSA56 OIL Trans PNP 80v 800mA life- 7092 .....
VP155 20 BF595 Oil Trans NPN eqvt 8E184 HF TO92.
VP156 20 8E495 Sil Trans NPN eqvt 8E173 HF T092.
VP157 15 ZTX500 Series Sil Trans PNP Plastic
VP158 15 ZTX107 Sil Trans NPN eqvt BC107 PLASTIC
VP159 15 ZTX108 Sil Trans NPN envt BC108 PLASTIC
VP160 20 E5024 Sil Trans PNP eqvt BC214L T092.
VP161 25 BC183L Oil Trans NPN 300 200mA T092 .
VP162 5 5 SJE5451 511 Power Trans NPN 80v 4A HFe20-
VP163 2 NPN/PNP pairs Sil Power Trans like SJE5451......... £1.00
VP164 4 2N6289 Sil Power Trans NPN 40 v 40w 7A Hfe30-k
VP165 6 6E1-33 MPN Sil Trans 80v 5A Hfe50-200 TO39 £1.00
VP166 5 BFT34 NPN Sil Trans 100v 5A Hfe50-200 TO39 £1.00
VP167 1 BUY69C NPN T03 VCB 50010A 100w Hfe154- £1.00
VP168 10 BC478 eqvt BCY71 PNP Sil Trans TO16 £1.00
VP169 10 BX521 eqvt BC395 NPN Sil Trans 800 60mA T013...01.00
VP170 10 Assorted Power Trans NPN/PNP Coded & Data..... £1.00
VP171 10 8E355 NPN TO -39 Sil Trans eqvt 13E258 225v 100m21.00
VP172 10 SM1502 PNP TO39 Sil Trans 100v 100rnA Elfe100, ...£1.00
VP173 150 De -soldered Oil Trans from boards 10rnm leads Good

£1.00,

£5.00
£1.75 I
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.60
£0.80
£1.00
01.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00

BIWAK BOOK BARGAINS 1986 "NO VAT".
BPX1 4 Different popular books on Electronics Projects. Hours of

Interesting reading and construction. Normal Retail £8.00.
Bi-Pak Special Offer £8.00.

BPX2 IC Projects Book, including IC Eqvbts. Book, Digital, CMOS and
Op Amps & TTL Data Book. Normal Retail £6.50. Di -Pak Special
Offer £4.00.

BPX3 3 Computer Books on Programming - Micro Processors- ZX81
etc. Normal Retail £6.00 Bi-Pak Special Offer £2.50.

BPX4 1 International -Transistor Equivalents Guide, Babani Pub.
Latest edition BP85 Plus 'FREE" with Bi-Pak's compliments, 10
popular Oil Trans, valued over £1.00. Bi-Pak Special Offer £2.95.

BPX5 1 IC 555 Projects Book (Timer) 167 pages, over 50 project circuits
to build and Data, etc, on 10555 Timers. Plus "FREE" with
BI-Pak's compliments, 4 X 10555, valued at 21.20. 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
TERMS CASH WITH ORDER. SAME DAY and get your order even faster. Goods normally

DESPATCH,ACCESS, BARCLAYCARD ALSO ACCEPTED, sent 2nd Class Mail.
TEL 076348851.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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DATA FILE . N
In the last few editions of Data File we
Shave given an introductory outline of
the discrete bipolar transistor and its
basic characteristics. This has included a
general round -up of popular 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.

Oscillator 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,
Al 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 2 shows the practical circuit of

one of the crudest types of C -R sine wave
oscillator, this being the so-called
'phase -shift' oscillator. Here, Trl 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 Cl-R1, C2 -R2, and C3 -R3.

Each C -R stage of the ladder network
generates a phase shift between its input
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

Ray Marston looks at transistor oscillators
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individual stage shifts, and in Figure2(in
which Cl =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
about 29 at the 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
can be built around a single transistor. Its
main disadvantages are that it has poor
gain stability, and its operating fre-
quency cannot easily be varied (unless 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.

Fig 2 800Hz phase -shift oscillator
+9 to 12V

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 high input
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, Trl and Tr2 are both wired
as low -gain common -emitter amplifiers.

Out
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Fig 5 Tuned collector feedback oscillator. Fig 6 Basic Hartley oscillator

Tr2 gives a voltage gain slightly greater
than unity, and uses Wien network
resistor R1 as its collector 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 oscillates at about 1kHz. In
use, RV1 should be adjusted so that a
slightly distorted sine wave output signal
is generated.

L -C oscillators
C -R sine wave oscillators are useful for

generating signals ranging from a few Hz
up to several tens or hundreds of kHz.
L -C oscillators, on the other hand, are

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

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. 1_1-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

+9V

Ll
2.5mH

Fig 7 37kHz Colpitts oscillator

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

1f
27TV(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 Cl. 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.

of
the Figure5design, 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-
torr 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 Tr1 via isolating 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 parallel
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

+9V

Ll
2.5mH

Fig 8 80kHz Gouriet or Clapp

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

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)
rather than continuous wave (CW) output
signals. Figure 10, for example, shows
how the Figure 5 circuit can be modified
so that it acts as a 465kHz beat frequency
oscillator (BFO) 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 Tr1 via
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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Fig 9 Basic Reinartz oscillator

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 D1 is 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
capacitance is greatest when the voltage
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' Di 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 D1 via RV1,
and FM signals can be obtained by
feeding an audio frequency modulation
signal to D1 via C3 and R4. Note that
C2 provides dc isolation between Tr1
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

81
47k

R2

18k

R1

47k

82
18k

AF input
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Fig 10 465kHz BFO with AM facility
+VCC = 1V5 to 9V
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Fig 12 Basic 1 kHz astable multivibrator and waveforms

+9V

RV1
10k
Tune
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Tl= 465k Hz IF transformer

Fig 11 Varicap tuning and FM facility

Tr 1
Collector

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. Outputs can be
taken from either collector of the circuit,
and the two outputs are in anti -phase.

The operating frequency of the Figure
/2circuit 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
supply votage 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

Tr2

Tr1
Base

Tr2
Base

/Vein

,V be

+3V to 20V

/Veal

Vbe

+VCC

OV

+VCC

OV

0V

-vcc
- OV

d- Vcc

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 14 to 19.

One weakness of the basic Figure 12
circuit is 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 R1 and R2 are,
however, limited by the current gains of
the transistors, and equal hfe x R3 (or R4).

One obvious way of improving the
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Fig 15 1kHz astable with waveform correction

Cl = C2
t = 1))oo/oF

Fig 14 Long period astable multivibrator

circuit waveform, therefore, is to replace
Trl 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.

In the Figure 14 circuit, R1 and R2 can 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 µF
when C1 and C2 have equal values, and
generates an excellent square wave
output.

The leading -edge rounding of the
Figure /2circuit is 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
between that collector and the base of

+3 to 9V

Fig 16 1kHz sure -start astable

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 1 kHz 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 Trl 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-
tors in such a way that only one transistor
can ever be turned on at a given 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.
Figure 17 shows the circuit of a fixed -

Fig 18 Sure -start variable mark/space generator with waveform correction
+3 to 9V

+2 to 9V

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 C3 value is chosen so that it presents
a low impedance to the carrier signal, 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 -
vibrator and oscillator circuits. 1-11611

Fig 19 Variable frequency astable with FM
-)-4V5 w 9V

- 20klis
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The 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 socket and 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

controlled 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 a reference value. 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 high ULA reads low

SPECTRUM MORSE
Software -only cecoc_ing for t-i.e lazy,

or hardware and software for the

fussy, from Colin Wallis

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 is dependent on
correct volume 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 prevent the 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 a number of advantages over a
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. At a 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 a 5 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 input at pin 2 is 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 that there is no need
to compensate for fading signals.

Bandwidth is controlled 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
out of lock, particularly on weaker
signals. The component values given in
the circuit are a compromise between
selectivity and ease of operation.

Table 1 Software -only decoder

Monitor
T7530
7530 01 01 OC 21 00 00
7536 75 38 34 24 7r! CS
7540 3F CS 3F 56 36 07
7548 75 38 E':
7550 30 59 2C 78 C5 3F
7558 OC CD C2 75 38 F4
7560 67 25 00 18 D5 7C
7558 58 CB 11 25 00 18
7570 7D CS 3F CB 3F 66
7578 CD C2 75 36 F2 24
7580 3F BC 38 20 CD C2
7588 F4 7D 8C 6F 26 00
7590 79 FE 01 28 06 CD
7598 CD .54 75 2E 00 26
75R0 C2 75 38 F9 24 78
75R8 BC 30 F4 18 RO 78
7550 80 BD 38 07 78 8
7558 47 18 03 CD 54 75
75C0 18 88 CS 06 64 05
7508 FE CS 2F CS 2F
7500 2F CB 2F E6 02 81
7508 02 15 20 FD OF 10
75E0 FE 15 Cl C9 CS ES
75E8 32 00 21 02 76 ED
75F0 32 00 09 7E F5 35
75F8 01 16 Fl D7 El Cl
7600 C9 00 01 06 17 15
7608 1D 09 1F 07 18 OA
7610 05 08 19 12 OD OF
7618 15 0C 16 14 13 30
7520 35 3F 2F 27 23
7628 SR 2D 4C 35 511 7R
7530 47 SS 52 37 00 20
7638 43 44 45 46 47 48
7640 45 4C 4D 4E 4F SO
7648 53 54 55 56 57 58
7650 31 32 33 34 35 36
7558 39 30 3D 2E 2F 2C
7660 3C 3F 3R 35 29
7668 00 00 00 00 00 00
z
Zeus

CD C2
3F C5
CD C2

75
BD 38
7C 85
CS 3F
09 2C
30 18
7F CS
75 30
18 DF
E4 75
00 CD
C5 3F
CB 3F
f -irk

2E 00
00 05_

4F 16
56 79
7Q 01
31 01
02 CD
OE 01
05 03
15: 04
02 OE
38 3C
Q0 25
73 47
4-1 42
49 4R
51 52
59 SR
23 2D
2A
00

cA0
0-0
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cl

R1

IC1

R4

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

C3

C5

a

55
V+

Sw1

56

D1

I!

Table 2 (right)
Interface decoder

vm1

utput

provided by the computer's 5 volt rail,
although it is preferable to take the
power from a separate source such as a
small battery, or even from the receiver
itself. However, if a supply in excess of 5

Monitor
T753@
7530 01 01 OC 21 00 00 CD C27538 75 30 34 24 CS 3F CB7540 3F CB 3F Be 07 rr rt-n
754-8 75

i-3 F9 CD 757550 38 E9 2C 78 CB 3F BD 387558 OC CD C2 75 F4 7C 857560 67 2E 00 18 06 7C CS 3F7568 138 CB 11 26 00 16 @9 2C7570 70 CS 3F 08 3F 68 30 187578 CD 02 75 30 F2 24- 78 CB7580 3F BC 38 29 CD C2 75 387588 F4 7D SC SF 26 00 18 DF7590 7q FE 01 28 06 CD DR 757598 CD DR 75 2E 00 26 00 CD7580 C2 75 30 F9 24 78 CS 3F
75R8 BC 30 F4 18 RO CB SF
7580 80 BD 38 07 78 CB 3F
7588 4-7 18 03 CD DR 26 007500 18 86 05 06 05 OE 00 D8
7505 ES 02 61 4F 15 C15
7500 20 FD OF 10 F2 79 FE 067508 Cl C9 CS 65 79 01 32 0075E0 21 F8 75 ED B1 01 32 00
75E8 OQ 76 SE 02 CD 01 16
75F@ Fl 07 El Cl OE 01 C9 00
75F3 01 06 17 OD 03 ID 097500 1F @7 18 OR 16 04 - 05 08
7608 19 12 00 OF 02 OE 1E 00
7510 16 14 13 30 38 30 36 3F7618 2F 27 23 21 20 2E SR 2D7620 40- 35 BR 7Ft 73 47 47 557528 52 37 00 20 41 42 43 447630 45 46 4-7 4-8 49 4-R 45 407538 4-0 4.6 4F 50 51 52 53 54
764-0 55 56 57 SS 59 SR 31 327648 33 34 36 37 38 39 30
7650 3D 2E 2F 2C 23 20 3C 3F
7658 3A 36 29 22 2R 00 00 00
7660 00 00 00 00 00 00 00 007668 00 00 00 00 00 00 00 00
Zeus

Radio & Electronics World
smart blue binders, each
holding up to 12 issues
keeping them in prime
condition

Only
£4.75
inc p&p

Overseas readers please add 30p
Please allow 28 days for delivery

Send your orders to
Edwardschild Ltd, 28 Shenfield Cres

Brentwood, Essex CM15 8BN

AUDIO MODULES
For all PA discos, hi-fi & musical applications
*Rugged and reliable * 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) *

TYPE OUTPUT KIT BUILT
BI -POLAR 50-100W £8.75 £10.95
BI -POLAR 100-200W £10.95 £14.95
BI -POLAR 200-300W £19.75 £24.50
MOS-FET 100-150W N/A £19.95
MOS-FET 200-300W N/A £32.95
MOS-FET 275-475W N/A £54.50

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

Hitach Oscilloscopes the highest quality from C299
the most competitive prices +VAT

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

V-212/222 20MHz Dual Trace V-650 60MHz Dual Timebase
V-223 20MHz Sweep Delay V-1050 100MHz Quad Trace

(illustrated) V-1070 100MHz Four Channel
V-209 20MHz Mini -Portable V-1100 100MHz DMM/Counter
V-422 40MHz Dual Trace V-134 10MHz Tube Storage
V-423 40MHz Sweep Delay VC -6015 10MHz Digital Storage
V-509 50MHz Mini -Portable VC -6°41 40MHz Digital Storage

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

For colour brochure giving specifications and prices ring (0480) 63570
Thurlby-Reltech, 46 High Street, Solihull, W .Midlands, B91 3TB.
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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 IC1a goes high. This output is
inverted by IC2a and fed to the gate of
the tri-state buffer, IC3a.

Thus on executing an IN A, (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 ASCII charac-
ter which is subsequently displayed 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 on and load in the
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 bytes long, is

IORQ 10 12
RD
A5

01

+5V

0v

11

All IC's
Pin 7 : OV
Pin 14:5V

Fig 3 Computer interface circuit

11

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 RFI. 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
from the 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, Li, shown in
Figure 3 is to reduce this form of
interference.

Some portable TV sets produce their
own interference 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

Input horn
- decoder

OV V+

5v -"-
BOTTOM - TOP

5.
Ov

0. of

- lone

As

Fig 4 Edge connector

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

PARTS LIST
TONE DECODER

Resistors
R1

R2
R3
R4
R5
R6
RV1

Capacitors

C2
C3
C4
C5
C6

Semiconductors
ICI
D1
SW1
Veroboard etc

470k
15k

270k
10k
10k
2k2

5k linear

100n
100n
47n
10n

100n
100n

XR2211
BZY88 4V7

SPDT

COMPUTER INTERFACE
Resistors
R1,2

Semiconductors
IC1
IC2
IC3
D1,2

1k

74LS27
74LS00

74LS125
LEDs

L1 see text
2x23 -way edge connector,
Veroboard etc

JUNE 1986 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 39



NOISE LIMITER

Improve the perceived quality
of your signals with an add-on

noise limiter and filter
R A Penfold

°The 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 problem 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
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.

Figl: 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 that it enables the main signal to
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 couple 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 spikes that 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 still
further. The subjective improvement
tends to be better than the objective
improvement, frequency signals
tend to stand out from and be more
noticeable than low and middle fre-
quency signals.

The second improvement is simplythat
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. Its 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 Tr1, and these

Positive clipping level

Negative clipping level
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51
22k

3

2

IC
741C

4

R3
R2 47k

22k

RV1
100k

7 220n
(4) S k 1

In

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 level of gain
that causes D1 to light fairly brightly
during periods when the input signal is at
around full 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

I
C3 2 u 2

Tr 1
BC109

113I:4148

56
100k

Sw1
On/stfce....

C9
100u

- C4
10n

R8 R9
3k3 3k3

R7
100k

Ca
15n

C6 -
47n

R10
3k3

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

Construction
Most of the components fit onto a small

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
k a

R7 C5 C7

(Earth)

B1

2

3

R11
3k3

C7 ww
2.2

7

IC 6
741C

4

Ca =
100u

Sk2
Out

B1
9V

PARTS LIST
Resistors (all 1/4W 5% carbon)
R1,2 22k
R3 47k
R4 2k2
R5 680R
R6,7 100k
R8,9,10,11 3k3
RV1 100k linear

Capacitors
Cl
C2
C3
C4
C5
C6
C7
C8,9

220nF polyester layer
1µF 63V radial elect
2µ2 63V radial elect
10nF polyester layer
15nF polyester layer
47nF polyester layer
2n2 polyester layer
100µF 10V radial elect

Semiconductors
IC1,2 µA741C
D1 5mm red LED
D2 1N4148
Tr1 BC109

Miscellaneous
SK1
S K2
B1
S1
Case about 180 x 120 x 39mm
Printed circuit board
Control knob
Battery connector
5mm LED holder
Wire, solder, etc

3.5mm jack
standard (6.35mm) jack
9 volt (PP3 size)
SPST sub -min toggle

411 rcc")..40-A,...°
O. .0

8 9 0-0-101 19 4:i
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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 I used a 3.5mm
jack socket for SKI, this could of course
be changed to some other type if it would
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
is then just a matter of setting RV1 so 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. IR*

SPECIAL OFFER. SONNENSCHE N DRYFIT A200 12VDC 5.7sh. 151.7x 5.5 x 94.5M/M. NEW AND BOXED.
HIGH IMPACT ABS CASE. CAN BE USED IN ANY POSITION £1695 INC VAT & C/P

CHERRY QWERTY KEYBOARD
NEW ASCII. ICs SN7493AN

SN7400N ETC: £12.50 C/P 1.50

TEKTRONIX 7Al2 DUAL
TRACE AMP £275.00

GOULD TYPE DC379 240V
INPUT 5V40A-12.4A,15.11A
SWITCH MODE PSU £55.00

C/P 5.00TEKTRONIX 1A5
DIFFERENTIAL

AMPLIFIER 060.00
BRYANS XY RECORDER

TYPE 25000 A4 £21600 KINGSHILL STABILISED
METERED PSU TYPE 601 240V

INPUTS -60V 0-1A C50.00
DIE-CAST ALL BOX

41/2x11/13x21/21n £2.00 C/P 50p

TEKTRONIX 53/54C DUAL
TRACE CALIBRATED

PRE -AMP £50.00 ELLIOTT TYPE 8443 ROTARY
ATTENUATOR £45.00COSSOR CDU150 DUAL TRACE

O'SCOPE C/W MANUAL 35MHz
£165.00

CDC HAWK 5-5MB HARD
DISK DRIVE NEW & BOXED

C/W MANUAL £250.00 RACK CASE 19,nx15inx71n
£16.00 C/P 3.75

FAIRCHILD BM/M TYPE 70/07
SUITCASE TYPE PROJECTOR

C/W AUDIO AMP -LENS
CARRYING CASE 240V £19.95

C/P 3.00

SHARP MZ80A COMPUTER C/
W M280AEU EXPANSION

UNIT £100.00. DATA BOOKS
COMARK DIGITAL

THERMOMETER TYPE 3000. -
195 TO -1100'C DATA AVA.
£75 INC THERMAL COUP.

TELEQUIPMENT D67
Cr SCOPE DUAL TRACE

35rnHz £250.00

AMF POTTER & BRUMFIELD
12VDC RELAY 240VAC 5A RES
ONLY. 2 P/C° £125 C/P 50p TEXAS INST: PULSE

GENERATOR TYPE 6613E DATA
AVA. £600012-0-12 2A PER/WIND: 230V

PRIM: C2.50 C/P 1.00
KROHN-HITE CORP -WIDE

BAND DC-1MC. 10 WATT
AMPLIFIER. TYPE

DCA10 £125.00
BRUEL & KJOER ELECTRONIC

VOLT METER TYPE 2416.2 -
200000Hz £85.00

0-12-0-24V 230V PRIM 2.95
CI,' 50p

30V 25A 240V INPUT LINEAR
PSU KINGSHILL £30.00

CiP 9.50

20-225 2A 230V PRIM: £5.50
C/P 75p HEWLETT PACKARD 180A

&SCOPE C/W 1801A D/CHN
SOMHz VERT AMP - 1821A
TIME BASE & DELAY GEN.
WITH DATA RACK MOUNT

WITH DATA. £550.00

9-0-9V 1A 230V PRIM. £1.95
Cif:, 50p INTERNATIONAL LIGHT IL600

RESEARCH PHOTOMETER C/
W FLASH INTER -GRATER

11610 £120.00
230V/115V AUTO TRANS. 500W

£23.95 C/P 3.00
LYONS INSTRUMENTS PULSE

GENERATOR TYPE PG - 2E
1OrnHz

UNIVERSAL COUPLING ARMS
IDEAL FOR ROBOTICS 41n

CLOSED APPROX £2.00 CIP 25p

24V 4.8A 240V INPUT LINEAR
PSU NEW & BOXED £19.95

C/P 3.50

PRESTEL ADAPTOR MODEL 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

16505-532 TY16502 AY -3-9725 N/
BOXED £15.95 C/P 3.00.

CETRONIC LTD LINE
CONDITIONER 50Hz INPUT
FREQUENCY 240V-20%-10%

5KVA 20:8 AMPS. £350.00

FARNELL FAN COOLED
SWITCH MODE 240V INPUT

- 5.10A -61A -12.3A -12.1A
£2900 C/P 3.00

TEKTRONIX TYPE SI
SAMPLING HEADS maw OOZED ECORDING FAN

COD LINEAR PSU 240V
INPUT -15-15 8A PER

OUTPUT. N/BOXED £40.00TEKTRONIX LINEAR IC TEST
FIXTURE 178 C500.00

FIELD ELECTRIC
3 SHENLEY RD BOREHAM WOOD, HERTS

Tel: 01.953 6009
OFFICIAL ORDERS/OVERSEAS ENQUIRIES WELCOME/TELEPHONE

OPEN 5 DAYS 9AM/5PM. PLEASE RING FOR C/P DETAILS NOT SHOWN.
UNLESS STATED.

LTD
WD6 1AA

ORDERS ACCEPTED.
ALL PRICES INC 15% VAT

AMATEUR RADIO
& ELECTRONICS

HOBBY FAIR:

wto kor
TO BE HELD AT WEMBLEY

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

THE FIRST TWO DAY FAIR TO BE HELD
IN THE SOUTH OF ENGLAND.
A MAJOR 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 021421-5516
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ELMASET INSTRUMENT CASE Thermal cut-outs 50', 77', 85',120'C 80p 680R 1K 1K8 10K
300x133x217mm deep £10.00 ea (£2.20) Thermal fuse 121'C 240v 15A 5/£1.00 W24/ sim. 12 watt 4 OF ONE VALUE for £1.00
REGULATORS Vero pins fit 0.1" Vero 200/£1.00 R50 2R0 1OR 18R 47R 68R 75R 82R 150R 180R 200R
LM317T Plastic T0220 variable £1.00 10220 Micas + bushes 10/50p 100/£2.00 270R 400R 620R 820R 1K
LM317 Metal £2.20
7812 Metal 12v lA £1.00

TO3 Micas + bushes 20/£1
RELAYS 240v AC coil PCB mounting 2 pole PHOTO DEVICES

7805/12/15/24 plastic 50p 1000 + 16p changeover £1 3 pole c/o £1.00 Slotted opto-switch OPCOA OPB815 £1.30
7905/12/15/24 plastic 50p 1000 + 17p Fig. 8 mains cassette leads 3/£1.00 2N5777 50p 100/£26.00

CA30851099 Variable regulator £1.00 KYNAR wire wrapping wire 2oz reel £1.00 TI L811018 Photo transistor £1.00

COMPUTER ICS
PTFE min. screened cable
TOKIN MAINS RFI FILTER 250v 15A

10m/£1.00
£3.00

TI L38 Infra red LED 2/SOp
OP12252 Opto isolator SOp

Used Eproms are erased and verified IEC Chassis plug/rfi filter 10A £3.00 Photo diode 50p 6/£2.00
27128-300nS New £3.50 10+ £2.60 Mercury tilt switch small £1.00 MEL12 (Photo darlington base n/c) 50p
2764 Intel/Fujitsu 300nS £2.50 Used £1.50 Min. rotary sw. 4p c/o 1/8" shaft 2/£1.00 RPY58A LDR 50p ORP12 LDR 85p
2716 EX EQPT £2100+£1 Thorn 9000 TV audio o/p stage 2/£1.00 LEDs RED 3mm or 5mm 12/£1 100/£6.00
2732 EX EQPT £2.50 10m7 CERAMIC FILTER 50p 100/£20.00 GREEN or YELLOW 3 or 5mm 10/£1 100/£6.50
2114 EX EQPT 60p 4116 EX EQPT 70p 6m or 9m CERAMIC FITLER 50p 100/£25.00 FLASHING RED 5mm 50p 100/£30.00
6264LP15 8K static ram £3.50
6116 -2 (TC5517AP-2) £2.20

240v AC FAN 4.6" SQUARE NEW
240/115v AC FAN 4.6" SQ. NEW

£5.50 (£1.60)
£7.00 (£1.60) DIODES

POWER TRANSISTORS
2SC1520 sim BF259 3/£1 100/£22
2SD794 s,im BD131 4/£1 100/£20
T1P141, 142, 147 £1 ea, TIP112, 125, 42B 2/£1.00
T1P35B £1.30 TIP35C £1.50
SE9302 100V 10A DARL SIM TI P121 2/£1.00

BELLING -LEE 12 -way block L1469 4/£1.00
POTENTIOMETERS short spindle
2k5 10k 25K 1M Lin 5/£1
500k lin 500k log long spindle 4/£1
40KHZ ULTRASONIC TRANSDUCERS EX-EQPT.
NO DATA PAIR/£1.00

1N4148 100/£1.50
1S3740 Germanium 100/£2.00
1N4004 or SD4 lA 300v 100/£3.00
1N5401 3A 100V 10/£1.00
BA1571A 400V Fast recovery 100/£2.50
BA159 1A 1000V Fast recovery 100/£4.00

2N3055 Ex eqpt tested 4/£1.00 STICK -ON CABINET FEET 30/£1.00 MULTI TURN PRESETS
Plastic 3055 or 2955 equiv 50p 100/£30.00 T03 TRANSISTOR COVERS 10/£1.00 1OR 20R 100R 200R 500R 50p
2N3773 NPN 25A 160V £1.80 10/£16.00 TRANSISTOR MOUNTING PADS TO5/T018 £3/1K 2K 5K 22K 50K 100K 200K

DISPLAYS DI L REED RELAY 2 POLE N/O CONTACTS £1.00
ZETTLER 24V 2 POLE c/o relay 30x20x12mm sim RS IC SOCKETS

Futaba 4 digit clock, fluorescent display 5 -LT 16 348-649 £1.50100+£1 6 -pin 15/£1 8 -pin 12/£1; 14 -pin 10/£1.00; 18/20 -pin 7/£1;
£1.50

Futaba 8 digit calculator, fluorescent display 9CT-
01-3L £1.50

RECTIFIERS
120v 35A stud 65p

100/£12; 1k/£50; 22/28 -pin 25p; 24 -pin 25p; 100/£20;
lk/£100; 40 -pin 30p; 16 -pin 12/£1; 100/£6

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

QUARTZ HALOGEN LAMPS

12FR400 12A 400v small stud
BY1271200V 1.2A
BY254 800v 3A
BY255 1300v 3A

4/£1.50
10/£1.00
8/£1.00
6/£1.00

TRIMMER CAPACITORS small
GREY 1.5-6.4pF GREEN 2-22pF 5 for SOp
GREY larger type 2-25pF 5 for50p

A1/216 24v 150w £2.25 1A 800v bridge rectifier 4/£1.00 SOLID STATE RELAYS NEW
H1 12v 55w (car spot) £1.25

MISCELLANEOUS
6A 100v bridge
10A 200v bridge

SOp
£1.50 10A 250v AC

Zero voltage switching
FX2243 POT CORE & BOBBIN £1.50 15A 100v bridge £1.50 Control voltage 8-28v DC £2.50
FX2243 POT CORE & BOBBIN 5/£1
Linear hall effect IC Micro switch no 613 554 51M R5
304-267 £2.50100+£1.50

25A 200v bridge £2.00 ea
25A 400v bridge £2.50

SCRs

10/£18.00
10/£22.00 VARIAC 0 to 130v 6A new uncased £8.00 (£2)

POLYESTER/POLYCARB CAPS
OSCILLOSCOPE PROBE KIT X1X10 £10.00 ACOV8FGM 800mA 400v TO -92 Triac 3/£1 1n/3n3/5n6/8n2/10n 1% 63v 10mm 100/£6
Micro -switch no 613 SS4 sim RS 304-267 MCR72-6 400v Cl 10n/15n/22n/33/47n/68n 10mm rad 100/£3.00
Cheap phono plugs 100/£21000/£18 35A 600v stud £2.00 100N 250V radial 10mm 100/£3
(pole 12 way Rotary switch 4/£1 2N5061 800mA 60V T092 4/£1.00 2u2 160v rad 22mm 100/£10.00 (£1.50)
Audio Ics LM380 LM386 £1 ea TICV106D .8A 400v T092 3/£1 100/£15.00 470n 250v AC X rated rad 4/£1.00
Coax plugs 5/£1 MEU21 Prog. unijunction 3/£1.00 33n/47n 250v AC X rated rad 15mm 10/£1.00
4x4 MEMBRANE KEYBOARD
INDUCTOR 20µH 1.5A

£1.50
5/£1.00

TRIACS discs 25p
TXAL225 8A 400V 5mA gate 2/£1.00 100/£35.00

10n 250v AC X rated rad lOmm 10/£1.00
100n 600V SPRAGUE axial 10/£1 100/£6.00 (£1)

COAX PLUGS
15,000/AF 40v

5/£1.00
£3 (1.50) CONNECTORS (Ex EQPT. price per pair) BEAD THERMISTORS

NEW BRITISH TELECOM PLUG+ LEAD £1.50 Centronics 36way1DC plug £410+£3.50 GLASS BEAD INfTC Res Cz. 20'c 80p
1.25" Panel Fuseholders 5/£1.00 Centronics 36way IDC skt £4.50 250R 1K2 50K 220K 1M4

MAINS ROCKER SWITCHES 6A SPST 5/£1 Centronics 36way plug (solder type) £4 R53 THERMISTOR £2.00
STAINLESS STEEL HINGES 14.5" BY 1" OPEN £1.00
each 10/£7.00
MAINS TRANSIENT SUPPRESSORS 245v .... 3/£1.00

'D' 9 -way £1; 15 -way £1.50; 25 -way £2.00
37 -way £2; 50 -way £3.50; covers 50p ea

WIRE WOUND RESISTORS
BEAD TANTALUM CAPS
8 25V 47u 3V 12/£1 100/£6.00
2u2 20V 8/£1 100/£8.00TOK KEY SWITCH 2 POLE 3 KEYS - ideal for W21 orsim 2.5W100FONEVALUEFOR £1.00

car/home alarms £3 £100+ £2.00 R471R0 2R0 2R7 3R95R0 lOR 12R 15R 18R 20R 27R 33R MONOLOTHIC CERAMIC CAPS
12v 1.2w small wire ended lamps fit AUDINW TR7 36R 47R 120R 180R20011330R390R470R 560R 680R 820R 100n 50v '100/£6 lk/£40 10k/£300
VOLVO SAAB 10/£1.00 91OR 100N 50V axial Shortleads 100/£3.00
12v MES lamps 10/£1 1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K iON 50V 100/£3.00
Large Heat shrunk sleeving pack £2.00 R05 (50milli-ohm) 1% 3watt 4for £1 470N 50V 100/£71µF 50V 100/£14
PTFE sleeving pack asstd colours £1.00 W22 or sim 6 watt 7 OF ONE VALUE for £1.00 10N 50v dil package 0.3" rad. £4/100 £35/1k
250 mixed res diodes, zeners
Mixed electrolytic caps

£1.00
100/£2.00

R47 1R5 9R1 1OR 12R 20R 33R 51R 56R 62R 120R 180
270R 390R R47 560R 620R 1K 1K2 2K2 3K3 3K9 10K STEPPER MOTOR 4 PHASE 2

Stereo cass R/P head £2.50 W23 or sim 9 watt 6 OF ONE VALUE for £1.00 9v WINDINGS
PCB Mono head £1, Erase head 50p R22 R47 1R0 3R0 6R8 56R 62R 100R 220R 270R 390R £3.50 10/£30.00

KEYTRONICS
332 LEY STREET, ILFORD,

ESSEX IG1 4AF P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

Shop open Mon -Sat 10am-2pm
TELEPHONE: 01-553 1863 ADD 15% VAT TO TOTAL

ELECTRONIC COMPONENTS BOUGHT FOR CASH 121

MIN CASH ORDER £3.00 OFFICIAL ORDERS WELCOME
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS

MIN. ACCOUNT ORDER E10.00

65p OTHERWISE (LIGHT ITEMS)

JUNE 1986 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 43
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ECONOMIC DEVICES. TEL: 0902-712083 TELEX 338490
HA1306 £2.26 LM567CN £1.71 MSM5840H £9.15 SKE4F2/10 £1.24 STK4352 £12.25 TA7672P £1.75 TDA1170S £2.25 TDA3651 £3.30
HA1338 £7.50 LM6402/011 MVS460-02 £0.61 SKE4G2/02 £0.96 STK436 £7.21 TA7676P £2.81 TDA1190 £2.11 TDA3651A £2.55
HA1339 £2.33 £10.23 NE542 £2.35 SKEF3/10 £1.60 STK437 £7.80 TA7726P £10.25 TDA1190Z £3.96 TDA3950 £3.25
HA13402 £7.87 LM6402A093 NE545B £4.33 SKS1/10 £2.15 STK4372 £3.85 TAA320A £1.27 TDA1200 £1.50 TDA4050B £3.95HA1342 £2.65 £10.15 NE555 £0.38 SL1310 £3.14 STK439 £8.31 TAA350A 00.80 TDA1235 £3.88 TDA4280 £7.20HA1365 £4.02 LM748 £1.82 NE556 £0.95 SL1430T £2.31 STK441 f 1 1.28 TAA570 £1.74 TDA1236 £4.30 TDA4290 £4.47HA1366WR £1.86 LM8360 £3.22 NE565N £1.33 SL414 £3.69 STK443 £10.29 TAA621AX1 £2.48 TDA1270 £3.76 TDA4400 £2.27HA1367 £4.32 LM8361 £3.57 NE645BN £3.35 SL432A £3.44 STK457 £13.4.5 TAA621Al2 £2.14 TDA1327A £1.33 TDA4420 £5.01HA1368R £2.45 LR2612 £11.95 NP1106 £5.61 SL439 £2.48 STK460 £10.75 TAA661B £1.00 TDA1412 £1.05 TDA4422 £8.32HA1368 £1.90 LR3419 £9.37 0A202 £0.11 SL471 £3.28 STK461 09.68 TAA691 C8.58 TDA1420 £1.55 TDA4427S £9.00HA1370 £3.71 LR3471 £9.37 0A47 £0.14 SL480 £3.14 STK463 £11.53 TAA700 £3.75 TDA1440 £3.45 TDA4431 £2.27HA1374 £4.80 LU1141 £7.27 0A91 £0.09 SL490 £2.37 STK466 £11.77 TAA930 £4.87 TDA1470 £3.16 TDA4440 £2.87HA1377 £3.96 LU52012 £5.98 0A95 £0.09 SL9016 £8.32 STK4833 £16.95 TAA970 £2.83 TDA1470P £4.25 TDA4442 £4.85HA1389R £2.05 LU52011 £4.95 0C28 £2.95 SL918A 09.07 STK501 £6.32 TAD110 02.52 TDA1506 £7.45 TDA4500 £7.30HA1389 £2.39 LU03112 £12.37 0C29 £2.15 SN16861AN0 STK502 £5.74 TAG232-60020.73 TDA1510 £5.90 TDA4600 £2.84HA1392 £3.90 M193 £12.75 0C36 £1.28 £4.95 STK5314 £9.48 TAG626-600£1.06 TDA1512 £2.89 TDA4610 £4.80HA1394 £3.95 M21C £1.00 OCA4 £0.35 SN16862AN 02.98 STK5730 £3.95 TBA120AS £1.24 TDA1515 £16.60 TDA4620 £4.45HA1397 £3.76 M23C £0.83 0C45 £0.18 SN16966N £10.25 STK7216 £12.67 TBA120SB £1.05 TDA1559 £3.15 TDA5500 £2.73HA1398 £3.98 M293 £9.15 0072 £0.44 SN29717N £7.19 STK772 £6.95 TBA1207 £0.95 TDA1670 £4.48 TDA5700 £2.60HA1406 £2.07 M51102L £6.35 0075 £0.44 SN29716N £3.66 STR1096 £4.50 TBA120U £2.50 TDA1770 £8.85 TDA72705 £2.25HA1452 £1.63 M5115P £5.24 ON236 £1.06 SN29715N £6.04 STR4090 £11.75 TBA120A £1.05 TDA1905 £1.76 TDA8190 £3.47HBF4030AF £2.48 M51203L £3.15 ON782 £1.98 SN29722 £11.95 S1R440 £7.85 TBA1440 £2.03 TDA1908 £1.75 TDA9403 £3.15HD14538 £2.07 M51231P £3.04 07121 £1.45 SN29723AN £7.65 STR441 £9.45 TBA1441 £1.62 TDA1940 £1.95 TDA9503 £2.92HD38702-A2 M5134-9341 £4.13 P16042 C2.45 SN29764AN £1.38 STR451 £4.95 TBA1440G £5.20 TDA1950 £4.75 TDA9513 £5.44£7.45 M51353P £5.25 P18504 £4.95 SN29767 £4.98 STR453 £8.16 TBA1441 £1.75 10A2005 £5.08 TDB1033 £2.08HD38750A53 M51381P £4.50 R1038 £2.19 SN29770BN £4.24 STR454 £7.50 TBA240A £3.99 TDA2006 £1.58 TDE1081 £6.61£8.71 M51393AP £7.78 R1039 £2.19 SN29772BN £4.91 STR6020 £8.31 TBA395 £1.10 TDA2004 £2.27 7E626 £1.49HD38750A-7 M51394P C11.97 R20088 £1.33 SN29771BN £4.93 76029V £8.75 TBA395Q £1.10 T0A2002 £0.90 TEA1002 £3.47£7.25 M5142P £5.49 R2009 £1.98 SN29791 £1.67 16035V £0.73 TBA396 £0.80 TDA2003 £1.75 TEA1009 £1.86H038800A50 M5144P £4.25 R20108 £1.33 SN29798N £5.56 16036 £0.67 TBA400 02.39 TDA2010 £1.85 TEA1014 £2.48£14.09 M51513L £2.55 82029 £1.33 SN72709 £0.44 T6037 £2.11 TBA44OP £2.45 TDA2020 £2.77 TEA1020SP £8.21HD44801A05 M51515BL £3.23 R2030 £1.33 SN7400N £0.34 T6044V £0.95 TBA4800 £1.30 TOA2030 ctios TIC106C £0.61£17.49 M51517L £3.71 R2257 £2.38 SN7401N £0.36 T6045 £1.20 TBA500P £6.58 TDA2140 £1.59 TIC106M £0.77HEF4001BP £0.67 M5192 02.20 R2265 £1.49 SN7402N £0.65 T6049 £1.45 TBA510 £1.37 TDA2150 £6.20 TIC116Y100 £2.07HISH1010 £8.59 M5194AP £5.74 R2305 £1.18 SN7404N £0.24 T6052V £0.87 TBA520 £1.84 TDA2151 £1.93 T I C44 £0.72HISH1004 £6.00 M5231L £1.98 R2322 £0.59 SN7408N £0.27 T6058 £0.59 TBA520Q £1.68 T0A2160 £4.01 TIC45 £0.77HISH1002 £9.50 M53274P £1.33 R2323 £0.76 SN7410N £0.27 16059 £0.65 TBA530 £1.30 TDA2161 £1.85 TIC47 £0.35HM6231 £9.81 M54532P £2.15 R2354A £2.01 SN74121 £1.60 T9003V £1.25 TBA5300 £1.30 TDA2170 £2.98 TIP120 £1.06HM6232 £8.89 M54544L £4.75 R2354B £2.01 SN7413N £0.37 T9005V £2.38 TBA540 £1.15 TDA2190 £4.95 TIP110 £0.53HM6251 £5.70 M58478P £6.75 R2443 £0.88 SN74141N £2.65 T9011V £0.49 TBA540Q £1.15 TDA2270 £4.65 TIP112E £0.85HM7103 £2.46 M58485P £10.74 R2461 £1.50 SN74151AN £1.51 T9013V £7.96 TBA560C £1.40 TDA2510 £7.85 TI P112 £0.88HM9032 £3.22 MA06 £1.07 R2540 £2.31 SN74154N £1.27 T9014V £2.60 TBA560C0 £1.80 TDA2520 £2.37 TIP117 £0.95HM9102 £3.22 MA8001 £0.82 R2540X £3.30 SN74190 £2.00 19016 £1.02 TBA570Q £1.80 TDA2522 £3.48 TIP121 £0.87HM9105 £3.24 MA8003 £1.16 R2615 00.67 SN7420N £0.34 19019W £1.98 TBA570A £1.71 TDA2524 £4.50 TI P126 £0.73HT4207 £17.16 MB3705 £1.98 RCA16029 £2.01 SN7430 £0.49 T9034V £1.38 TBA641Al2 £4.13 TDA2521 £3.71 TIP132 £1.40HT4208 £18.25 MB3712 £1.85 RCA16600 £1.38 SN7440N £0.27 T9035V £1.39 TBA641B72 £3.03 TDA2525 £3.90 TI P137 £1.50N5401 £0.11 M83713 £1.69 RCA16802 £1.08 SN7472 £1.54 T9051 E4.29 TBA651 £1.76 TDA2532 £2.50 TIP29 £0.66R2403 £4.25 MB3730 £3.25 RCA17074 06.60 SN7474N £0.44 T9054V £1.15 TBA673 02.60 TDA2530 £2.70 TI P2955 £0.95R2C05 £4.25 MC13002 £4.50 RCA17376 £1.58 SN7490AN 00.93 T9057V £0.70 TBA700 £1.85 TDA2541 £2.48 TIP29A £0.46R3P06 £2.25 NIC1310P £2.25 RCA17524 00.83 SN74LS26N £0.83 T9062V £0.49 TBA720 £1.55 TDA2540 £2.15 T I P29B £0.63R3P08 £4.95 MC1327P £1.33 RCA17523 00.83 SN76001N £1.65 19064 £1.51 TBA730 £2.55 TDA2545Q £5.94 T I P29C £0.40R94558 06.25 MC1330P £1.69 RCA2060 £2.00 SN76013N £4.95 TA6002 £4.35 TBA7500 £2.90 TDA2560 £2.17 T I P29D £0.75S751 £2.85 MC1350P £1.61 RGP01-15 C0.70 SN76013ND C2.48 TA7027 £4.80 TBA760 £1.71 TDA2575A C0.50 TIP3055 £0.75TT425 £0.18 MC1351P £3.96 RGP10 £0.50 SN76013HDG TA7050 £1.74 TBA800 £1.08 TDA2571A0 TIP30A £0.41Z0003GE £5.37 MC1352P £1.98 RGP3OM £0.59 £8.88 TA7051 £1.74 TBA81OS £1.61 £3.50 TIP30C £0.30Z0020GE £5.93 MC1357P £2.15 RT402 £1.58 SN76023N 05.15 TA7054 £2.55 TBA8107 £1.50 TDA2576A £2.85 T IP31A £0.34K174YP £3.46 MC1358P £1.30 RT905A £2.38 SN76023ND £3.96 TA7060AP £0.71 TBA810AS £1.00 TDA2571A £3.66 T I P31B £0.38KA2101 £2.92 MC14001 C2.40 S1299 £5.74 SN76033N £4.15 TA7061AP £1.27 TBA820 £1.52 TDA2578A £4.95 T I P31C £0.50KC581C £6.32 MC14013 £0.41 S175 £31.48 SN76110N 00.90 TA7069 £3.13 TBA820M £0.82 TDA2576A+K TIP32A £0.53KC582C £3.97 MC14493P £3.44 S2062D £2.07 SN76115AN £1.61 TA7070P £1.83 TBA890 £2.50 £11.98 TIP32B £0.89KC583C £5.54 MC14494P £2.16 S2800D £5.54 SN76131 £1.92 TA7072P £2.57 TBA920 C1.89 TDA2581 £2.25 TIP32C £0.40L200CV £1.69 MC14497 £14.99 52802 £3.47 SN76227N £1.33 TA7073P £5.86 TBA9200 £2.31 TDA2582 £2.18 TIP33 £0.85LA1201 £1.02 MC14510BAL 82818 £4.05 SN76226DN 01.08 TA7074P £1.98 TBA940 £1.87 TDA2591 £2.50 TIP33A £1.05LA1210 £1.56 £3.78 83702S £6.15 SN76228N £3.27 TA7076P £7.50 TBA950 £1.55 TDA2594 £3.26 TIP33C £0.80LA1230 C2.87 MC14511BCP S4OW £10.89 SN76242 £8.95 TA7089P £1.50 TBA970 £1.79 TDA2593 £2.47 TI P34 £1.18LA1320 £2.87 01.10 S60806 £8.80 SN76243 £5.23 TA7092P £6.84 TBA990 £1.82 TDA2591Q £0.83 T I P41A £0.49LA1352 £1.75 MC14528BCP SA8063 £5.17 SN76396 £2.90 TA7093P £3.99 TBA990Q £1.68 TDA2595 £5.26 TIP41B £0.65LA1357N £11.07 C2.70 SAA1006 £1.75 SN76533N £2.47 TA7102P £5.88 TC4001BP £3.25 TDA2600 £5.50 TIP41C £0.49LA1363 £7.25 MC1712 £3.88 SAA1020 £4.76 SN76532N £2.95 TA7108P £1.61 TC4011BP £3.50 TDA2611AQ TIP42A £0.49LA1364 £3.02 MC5192 £13.50 SAA1025 £4.40 SN76545 £4.87 TA7109 £4.90 TC4013BP £3.75 £2.98 TIP42B £0.53LA1365J £3.44 MC7724CP £3.49 SAA1024 £2.81 SN76546N £3.47 TA7122B/P £0.92 TC4016BP £3.15 TDA2612Q £4.68 TIP42C £0.53LA1385 £1.94 MC7818C £2.18 SAA1075 C6.25 SN76549 £2.59 TA7124P £2.34 TC4053BP £4.34 TDA2611A £1.25 TIP47 £0.85LA1387 £7.60 MCR100/7 £1.68 SAA1121 £4.43 SN76570 £3.08 TA7129P £1.50 TC4069 E1.52 TDA2610 £2.79 TIP48 £0.92LA3155 £1.25 MCR106-5/6 SAA1124 £3.25 SN76611 £2.59 TA7130P £1.27 TC4071BP 02.76 TDA2620 £2.15 TIP49 £3.61LA3301 £1.41 £0.85 SAA1130 £4.99 SN76620 £2.59 TA7136AP £1.27 TC4081BP £3.25 TDA2630 £1.96 TIP55A £3.65LA3350 £1.43 MCR220/7 £2.28 SAA1174 £7.77 SN76660N £2.48 TA7137P £0.98 TC4OH000 £1.98 TDA2631 £2.73 TIS43 £1.34LA3361 £1.23 ME0402 £0.17 SAA1250 £3.98 SN76666N £1.41 TA7141AP £3.87 TC4514BP £4.15 TDA2640 £2.59 TIS90 £0.28LA3365 £3.98 ME0404/2 £0.47 SAA1251 C9.85 SN76708 £4.86 TA7146 £2.50 TC900213P £11.95 TDA2652 £6.95 TL011CP £1.55LA3390 £4.25 ME0411 £0.28 SAA1351 £4.93 SN76709 £5.12 TA7148P £4.23 TCA2700 £1.71 TDA2653 £5.65 TL072 £2.85LA4030P £4.20 -ME6002 £0.26 SAA3027P £10.03 SN76709N £5.45 TA7148P £1.67 TCA2705 £2.15 TDA2654 £6.18 TL494CN £6.74LA4031P £3.20 ME6102 £0.28 SAA5000 £2.95 SN76707N £4.39 TA7149P £3.26 TCA270S0 £1.65 TDA2670 £2.48 TL072CP £2.55LA4032P £2.33 ME8001 £0.34 SAA5010 £5.39 SN76705N £1.34 TA7152P £1.52 TCA290A £2.39 TDA2680 £3.20 TMP4320 £15.00LA4100 £1.25 ME0411 £0.75 SAA5012 £4.15 SN76730 £5.36 TA7153P £7.47 TCA420A £2.18 TDA269OA £2.65 TMS1024NLLLA4101 £1.30 MJ2501 £3.30 SAA5020 £5.78 SN76810N £0.60 TA7161P £5.45 TCA440 £1.93 TDA2740 £6.00 C6.86LA4102 £2.81 MJ3001 £1.69 SAA5030 £8.25 SN76832N £3.25 TA7162P £2.98 TCA530 £2.16 TDA2780AQ TM81025N £6.25LA4112 £4.83 MJ481 £1.53 SAA5050 £7.74 SN94041 £5.54 TA7169 £9.54 TCA640 £10.26 £5.14 TMS3720ANSLA4125 £2.25 MJ802 £5.45 SAB1009B £6.81 SN94042 £4.35 TA7172P £1.41 TCA650 £2.04 TDA2795 £2.78 £19.50LA4138 £3.38 MJE2955 £1.89 SAB3011 £7.34 SP8385 £0.55 TA7176P £2.48 TCA660B 03.30 TDA2791 £2.50 TMS3748NSLA4140 £1.15 MJE3055 £1.65 SAB3013 £5.61 SPS5384 £1.98 TA7193AP £6.67 TCA730 £3.81 TDA2910 £13.25 £14.95LA4192 £3.65 MJE340 £0.49 SAB3021 £7.90 ST1702L £0.99 TA7193P £5.50 TCA750 £2.25 TDA3000T C2.55 TMS3755 £13.65LA4220 £1.62 MJE520 £0.49 SAB3024 £6.36 STA401 £6.76 TA7201P £2.71 TCA8000 06.95 TDA3190 £3.95 TMS3894NLLA4250 £6.78 ML231 £3.33 SAB3209 £5.82 STA441C £2.75 TA7203P C2.18 TCA8305 £2.38 TDA3300B C9.00 £19.25LA4400 £2.25 ML232B £2.18 SA B3210 £3.49 STA471C £6.76 TA7204P £2.16 TCA890 £5.44 TDA3330 £3.30 TMS5102NLLLA4420 £1.72 ML237B £2.81 SAF1032P £6.50 STK0029 £5.54' TA7205P £1.38 TCA900 £2.04 TDA3506 £7.98 £6.25LA4422 £1.72 ML238 C5.77 SAF1039 £3.35 STK0039 £5.35 TA7206P £6.25 TCA910 £1.65 TDA3501 £7.25 TUA2000 £6.98LA4430 £1.47 ML923 £3.30 SA55010 £8.39 STK0040 £12.00 TA7207P £3.34 TCA940 £1.80 TDA3500 £4.25 TV106 £1.78LA4440 £4.96 ML926 £3.58 SAS560S £2.26 STK0050 £7.67 TA72013P £2.15 TCA940E C2.93 TDA3510 £6.55 1Y601013 £2.97LA4445 £7.25 MM5314N £4.02 SAS5607 £5.42 STK0080 £9.16 TA7210P £3.58 TCE330 £3.89 TDA3520 £9.71 U050 £1.14LA4460 £2.32 MM5316N £4.25 SAS5707 £5.42 STK011 C3.96 TA7214P £3.63 TCEP1000 TDA3540 £2.98 ULN2204 £11.45LA4461 £2.95 MM5318N £3.11 SAS570S £2.61 STK013 £9.25 TA7215P £2.58 £10.25 TDA3541 £3.80 UPA53C £4.94LA4505 £5.94 MM5369N £2.01 SAS580 £2.85 STK014 £9.80 TA7217AP £1.45 TCEP100 £9.61 TDA3560 £5.00 U PC1003 £4.95LA5112N £2.65 MM5387AA/N SAS6600 £1.33 STK015 £7.75 TA7222 £1.95 TD3406AP £3.98 TDA3571Q £2.83 UPC1009C £6.32LA7020 £7.33 £6.20 SAS660 £2.97 STK016 £6.91 TA7226 £10.25 TD3F800R £3.92 TDA3576 £7.09 UPC1025H £2.90LA7025 £8.05 MM5841N £6.49 SAS6700 £1.33 STK022 £5.25 TA7227P £2.81 TD3F900H £4.16 TDA3590 £6.79 UPC1026C C1.24LA7027 £9.35 MN1400VL £9.96 SAS670 £3.96 STK025 £12.50 TA7229P £4.45 TD62105P £2.50 TDA3591 £6.45 UPC1028H £2.00LA7040 £9.20 MN1405 £9.52 SAS6710 £1.33 STK031 £12.95 TA7230P £4.98 TD62104P £2.50 TDA3650 £7.80 UPC1020H £2.77LA7042 C4.25 MN1435VX SBA750 £1.61 STK040 £8.70 TA7232P £6.60 TD62706P £4.50 TDA3652 £5.44 UPC1032H £0.62LA7800 £2.65 £10.62 SC84203 £18.98 STK043 £13.44 TA7233P £5.32 TDA1001B £2.91 TDA3651AQ UPC1042C £8.95LA7801 £4.15 MN601A £20.56 SC9504P £1.95 STK054 £7.13 TA7240AP £7.83 TDA1003A £2.25 £4.35 UPC1156H £2.96LB1274 03.08 MP1192 £5.07 SDA2006 £18.95 STK058 £18.23 TA7245P £7.50 TDA1005A 02.22

LC7800 £9.20 MP2794 £4.00 SDA2112/2 STK077 £7.67 TA7270 £6.75 TDA1006A £2.11 Full list available with order
LD3120 £1.13 MP2812 £5.07 £12.50 STK078 £8.52 TA7310P £2.15 TDA1010AF £4.25 or SAE please 9" x 4"LD3150 £2.25
LM1017N £4.29

MP8512 £1.57
MPC596 £2.13

SG264A £5.26
SG613 £8.75

STK080 £16.50
STK082 £11.86

TA7312P £2.45
TA7313AP £1.50

TDA1011 £2.40
TDA1010 £1.15 Telephone answering

LM1877 £10.92 MPF256C £0.60 SG629 £8.27 STK086 £13.59 TA7314 C5.94 TDA1011A £5.25 machine availableLM224 £1.75
LM2808 £5.94

MPS6570 £0.48
MPSA42 £0.65

SG6533 £10.31
SI-1020H £10.89

STK1039 £5.75
STK2110 £7.33

TA7323P £3.15
TA7325P £1.15

TDA102B £2.45
TDA103413 02.42 24 hours

LM2877 £4.93 MPSA56 C0.27 SI -1125HDE17.63 STK2145 £16.25 TA7339P £1.35 TDA1035S £2.95 0902.712083LM317CKC £1.38
LM324N £0.75

MPSA92 £0.45
MPSUO5 £0.86

SI11125H £7.50
SI1225HD £17.73

STK2230 £7.70
STK2240 £14.40

TA7340P £5.06
TA7607AP £13.90

TDA1035T £2.55
TDA1037 £1.98 for Access and Barclaycard

LM339N £0.80 MPSU10 £1.56 S11630HD £17.85 STK2250 £18.95 TA7609 £3.28 TDA1037D £3.25 customers
LM340K £11.85 MPSU56 £0.60 S16900 £12.00 STK3042 £11.05 TA7611AP £4.80 TDA1044 £2.62 Stock queries by post onlyLM342P £1.62
LM342P £1.62

MPSU60 £1.33
MR818 £0.33

SKE1/02 £1.85
SKE2F1/04 £1.39

STK3044 £5.75
ST K4019 £4.50

TA7616P £5.25
TA7622AP £8.94

TDA1047 £4.10
TDA1059B £0.80 For quantities of 100+ per line -

LM342P £1.62 MR854 £0.72 SKE2G3/04 £1.05 STK430 £11.75 TA7628P £5.62 TDA1054M £1.21 Please ask for special quote.
LM348N £2.15 MR914 £1.20 SKE4F1/06 £0.73 STK433 £5.45 TA7629P £7.50 TDA1060 £2.60 Orders from Govt Institutions, Schools,
LAS380N £2.80 MSM5816RS SKE4F2/08 C1.24 STK4332 £0.28 TA7630P £2.98 TDA1082 £3.25 Nationals etc, accepted with official
LM384N01 £3.25 £17.35 SKE4F2/06 £0.85 STK435 £5.94 TA7640AP £1.19 TDA1151 £1.22 order.

REGISTERED OFFICE: THE COACH HOUSE, MUXTON LANE, TELFORD- NO CALLERS All goods should be delivered within 4
working days.

JUNE 1986 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 45



A uroral activity dominated the DX
1114scene 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 -TV 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 I 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; RAI
(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
Osnabruck respectively; WDR-3 on E48
from Wesel. All DX via trop and logged by
Mark Dent in Leeds.
13/2/86: NOS -1 on 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 watch
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.

OpTION
ROC
REPORTS

Compiled by Keith Hamer and Garry Smith

The pattern is based on an old EBU
colour chart used mainly for checking
studio cameras. It isn't normally radiated
during test transmissions. it is inter-
esting to note that this chart was
considered by RAI in Italy 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 Televizio. 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!

MTV 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 I

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's a Monday, it isn'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 occasions 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 I 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 lunchtime
and it even affected 70cms (the low end
of the UHF band, below channel 21). It
transpires that this particular aurora was
something of a record -breaker. The
magnetic figure for a major storm is
anything over 50, and the February
aurora registered 208 according to
measurements obtained in the USA.

Mark Dent, also of Leeds, has recently
become a dad with a few sleepless nights
it would seem. On 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

46 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JUNE 1986



EDITORIAL
ASSISTANT

We're currently looking for an assistant for one of
our technical publications.

The job will involve general office duties, with
some subbing and proof-reading. Consequently
a fair degree of literacy is required, and a basic
knowledge of electronics and/or amateur radio
would be advantageous.

If you think you fit the bill and would enjoy the
benefits of a friendly working environment, a
flexi-time arrangement and a pension scheme,
please write to Ralph Elliot at the address below.

Sovereign Publications
Sovereign House

Brentwood
Essex CM14 4SE

N.RM A

TRIAX OMNI-FM AERIAL FRINGE FM RADIO AMPLIFIER
The TRIAX OMNI-FM represents fine value in omni-directional reception. This high quality
aerial gives a level pick-up from all directions - ideal for locations where diverse transmitter
sites are available.

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 complicated phasing harness
needed - just equal feeder lengths to a TRIAX Stripline stacking fitter!

To compliment the above systems we recommend the new FRINGE ELECTRONICS 'RA
RADIO SET -BACK AMPUFIER'. Very low noise (1.9dB), HIGH gain (20dB) and with excellent
signal handling characteristics are the essential features of this attractively housed mains
powered unit
Indoor use allows optional amplification on weak signals only and for DXing -we suggest also
very low loss coaxial feeder to maintain optimum low noise input performances. When
thinking FM, Think TRIAL

TRIAX OMNI-FM, Horizontally polarised -108MHz balun matched aerial E1233
TRIAX Twin OMNI-FM Aerials, higher output system which includes the Triax 721/BII suipline
stacking filter/combiner E35.03
FRINGE Electronics FM Radio set -back amplifier, High 20dB Gain, very Low Noise figure only
1.9dB, mains powered f1560
TRIAX 'Stereo 8' 88-108MHz 'Continental' Style 8 element high quality FM Antenna with Twin
reflectors, Gain 9.5dB E39.95

WHETHER YOUR NEED IS FOR LOCAL OR FRINGE RECEPTION, ALTERNATIVE CHANNELS,
TV/FM DXING, OR FOR A DISTRIBUTION SYSTEM, AERIAL TECHNIQUES IS THE 'ONE STOP'
ADDRESS FOR ALL EQUIPMENT.

AERIAL TECHNIQUES IS UNIQUE -
OUR HIGH QUALITY CATALOGUE COSTS ONLY 65p.

Send for your copy today - please include an SAE with all enquiries.
All prices inclusive of VAT and carriage Delivery 7-10 days.

ACCESS & VISA Mail and Telephone orders welcome

Acces

AERIIIAL 7E01 Ray

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

BARCLAYCARD

PHOTO FILE  PHOTO FILE  PHOTO

rAt

Electronic colour test card radiated occasionally Digital test card 'F' transmitted by BBC2 on very 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
TV service in Egypt Sweden

An unusual test card used by Italian pirate
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 5.5MHz
sound), PAL system I (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
P55-245/9 GB/UHF-VHF Mu ltisystem. It is
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
use in Europe for AFN TV transmissions);
5.5MHz (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 in the 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 I channels (the old British 405 -line
channels 2-5), although an intense
opening may result in the FM radio band
becoming active or, in rare cases, the
lower channels in Band III (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 I (VHF), FM
radio, Band III and UHF TV channels.

Very occasionally the lower Band I

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 -1V
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 I and III. Various tuners are
available cheaply from Sendz Compo-
nents, who often advertise in this
magazine. It should be borne in mind that
a switch is required to select the
appropriate band, and in order to 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 receiver or 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 that sporadic -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 itself when signals are
received on channels which overlap.
Two good examples are channels E2 and
R1, or channels IA and E3 in Band I. The
vision carrier frequencies are only
1.5MHz apart. During a good 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 filter to the 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 signals which 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 III array at a cost of £44.20. The price
includes VAT and carriage within the UK.
More information regarding suitable
aerials for DX -TV work may be obtained
by sending an SAE to: Protel, 295 Ballards
Lane, London N12.

Service information
United Kingdom: From February 2nd, the
BBC's teletext service `Ceefax' has been
able to provide its range of 600 pages at a
much faster rate. This is due to the
broadcasting of Ceefax signals on six
'lines' compared with the four lines it had
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 -1 and BBC -
2 simultaneously. Page 888 carries sub-
titles on all channels.

Ceefax has, until now, been broadcas-
ting on lines 14, 15, 16 and 17 (and 327, 328,
329 and 330) during the field blanking
intervals. Following the start of `six -line'
working, lines 13 and 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 G6sta van der Linden
(Rotterdam), Alain Duchatel (France)
and the BBC (London) for supplying this
month's Service Information.
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Uello again - it's a real old mixture in
N-Ithis 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 Fl 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 I 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 I

wouldn't recommend these to my worst
enemies ...

Display Electronics was there at the
NEC with a nice line in ex-Rediffusion
equipment, and I 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, I really
should have risked the fiver, even though

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

Club (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

it's ... The Best of CQ-TV, and here is an
unashamed plug for this excellent book
(which I had nothing to do with writing).
For your £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 I am sure it will stay this way.

Let's stay friends
The latest issue of CQ-TV is 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 I quote:
"Forget the subcarrier sound, do away
with colour and use a filter".

At the moment we ATVers need all the

Avoid pirate tapes if you don't want to suffer dropouts and cassette jam. Scotch (Welsh, really) tapes
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 if I 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 I 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. Quite reasonable performance
soon turned into dropout after dropout -
yes, I 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 just because 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
(complete 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 is 50Hz 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: I don't

suppose many people actually check
how long their tapes play, but I 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, but it is now consistently
good. Presentation and packing is now
(and has been for a long time) first rate -

1 like the little stickers which help you
judge the amount of unused tape
remaining in a cassette.

Next month I hope to have first-hand
experience of some new 24cm transmit-
ting and receiving equipment from
Comex Systems of Leicester. I also hope
I will get some readers' photographs to
publish. Why not drop me a line care of
the editor? pi*

4r4 -Onycw-7
Carbon Film resistors t/4W 5% E24 series 0.51R to 10M0 (except 7M5) 1p
100 off per value- 75p, even hundreds per value totalling 1000 £7.00
Metal Film resistors 1/4W 1OR to -IMO 5% E12 series -2p, 1% E24 series 3p
Mixed metal/carbon film resistors 1/2W E24 series 1R0 to 10M0 11/2p

1 watt mixed metal/Carbon Film 5% E12 series 10R0 to 10 Megohms 5p
Miniature polyester capacitors 250V working for vertical mounting
01, 015, 022, 033, 047, 068 4p. 01 5p. 015.022 6p. 0.33 & 0.47 6p

Mylar (polyester) capacitors 100V working E12 series vertical mounting
1000p to 6200p - 3p. 01 to 068 mfd- 4p. 0.1 5p. 0.12 & 0.15 6p

Subminiature ceramic plate capacitors 100V wkg vertical mountings. E12
series
2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf -4p. 10% 390p - 4700p 4p

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 5p
741 Op Amp -20p. 555 Timer 22p
cmos 4001-20p. 4011- 22p. 4017 40p

DIODES (piv/amps)
75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA 0A91 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A SIMI 5p. 100/1A bridge 25p
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA 0A90 6p. 30/15A 0A47 8p
Zener diodes E24 series 3V3 to 33V 400 mW- 8p. 1 watt 12p
LED's 3 & 5mm Red 10p. Green, Yellow 14p. Grommets 3mm -1V2p, 5mm 2p
20mm fuses 100mA to 5A 0/blow 5p. A/surge 8p. Holders pc or chassis 5p
High speed pc drills 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 £4.50
AA/HP7 Nicad rechargeable cells £1.50 pair. Universal charger unit £6.50
Glass reed switches wih single pole make contacts -8p. Magnets 12p
RAnges of aluminium & tantalum electrolytic caps at competitive prices 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

DIGITAL VOLTMETER MODULE
WITH HIGH BRIGHTNESS LED DISPLAY

3 * High accuracy
I ± 0.1% + 1 digit.

* Operates from single
supply 7-12V.
Reads - 99mV to 999mV

FULLY
which is easilyIiQextended.

BUILT Large Bright 0.43" LED
& TESTED Displays.

We are pleased to once again offer this
toed and tested Digital Voltmeter rnodule
which is suitable for use in a wide range of test equipment Supplied with full
details describing how to easily 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 DT1 0

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

Only
£14.95
+ VAT

£5.65
+ VAT

This fully built mains power
supply provides two, 9V
stabilised outputs up to 250mA
each. The unit is ideally suited for
use with the Digital Voltmeter and the
Temperature Measurement unit DT10.

Add 150 V A T. to all prices
Order by post. order by 'phone

U & orders add 75p pot & Pack,n9
RLISC?- 5:: iR1)::: .CRSPOPPY ROAD,

RE 15

Ec:sptort orders  post & packing at ® LIMITED Tel: (084 44) 6326

50 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JUNE 1986



CIRCUITMATE DM10
MINIATURE DIGITAL MULTIMETERS

Small size, great accuracy, gigantic value.

This 31/, digit multimeter has a 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 x 0.95 in, 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.

Circuitmate by B eckman Industrial. Performance at a practical price.

Beal Li r. fr, s=rs inr" s=f-r1=1'
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 available 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 RS232 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.

Other modules shortly available are:
DMM 202 - Strain Gauge Monitor (now available)
DMM 203 - Multimeter V -I -W (RMS)
DMM 204- Precision Voltmeter (DC) (now available)
DMM 205 - Precision DC Calibrator
DMM 206 - Precision RT Thermometer
DMM 207- Multimeter V -L -C -R & Temperature

The module installed 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 features include 1 second response time to full accuracy
(±0.2°C), auto zero and auto range.

Price: Basic Jay £245.00
RS232 modules £70.00
DMM 201 Module £150.00
Other modules vary from £50.00-£200.00 each

CIL Electronics Ltd.
26 Decoy Road, Worthing, Sussex BN14 8ND

Tel: (0903) 204646
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by Steve Whitt
Welcome 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 is invaluable. A station log
can take many forms, but basically it is a
chronological record of what you have
heard, when, and how.

The sort of information worth record-
ing includes material that one might
want to include in a reception report to 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
can be 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 a log will not only 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 Irish

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 this country. Even then only

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 it came 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 dependent on 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
531
567
612
765
819
963

1125
1188
1278
1305
1413

Station
Sunshine R
RTE R1
RTE R2
R West
Q102
R Na Gaeltachta
R Carousel
R Dublin
RTE R2
Radio ERI
Big 'M'

Address
11 Lower Baggot St, Dublin 2
Donnybrook, Dublin 4
Donnybrook, Dublin 4
Patrick St, Mullingar, Co Westmeath
3 Upper Mount St, Dublin 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 a radio revolution that has seen the
emergence of a vociferous community
radio movement, active mainly on the
MW and VHF bands, although 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

SINPO CODE TABLE

S I N P 0
Signal Interference Noise Propagation Overall

strength (man-made) disturbance merit

5 = Excellent
4 = Good
3 = Fair
2 = Poor
1 = Very weak

Nil
Slight
Moderate
Severe
Extreme

Nil
Slight
Moderate
Severe
Extreme

Nil
Slight
Moderate
Severe,
Extreme

Excellent = 5
Good = 4
Fair = 3
Poor = 2
Unusable = 1

For example, the SINPO rating for a local station could be 55555

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
I have recently purchased a book

entitled Mittelwellenplan Region 1

Europa prepared by Gunter Kuschnereit.
This 120 -page book lists all MW stations
in Europe by country and by frequency. It
includes maps of every country and
provides particularly detailed info on
German, Swiss and Austrian stations and
their programming. Although written in
German, the vast majority is easily
understood by the ordinary English DXer
and the only section that is 'lost' is the 10 -
page introduction to what MW DX is all
about. Still, it is good value at just 7 IRCs
(including post) from Gunter at Selge-
nauer Weg 70,1000 Berlin 47 FRG. Please
mention R&EW if you order.
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LATEST LITERATURE
he first book this month is

i 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,
ins,talled 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 I 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 sort of 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
G3OGR, 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 I am
sure would leave many abso-

lute 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 component values), and I
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 Ian
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 multitude 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,
Thevenin's theory, permittiv-
ity (with relative permittivi-

DX FILE
590 VOCM, St John's, NF, Canada

630 Radio Tunis, Tunisia

1062 Danmarks Radio, Copenhagen
1210 R Caribes, Dominica

1377 R France Int
1610 Caribbean Beacon, Anguilla

1611 Vatican Radio

Celebrating its 50th birthday this year;
heard around 2400
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

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,
Heinemann/Newtech. 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, as well as an A to
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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LATEST LITERATURE

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
SGS's CMOS Z80 micro-
processor devices, detailed
in a new data pack from VSI
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.

VSI 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.

Universal Semiconductor Devices Ltd.
17 GRANVILLE COURT, GRANVILLE ROAD,
HORNSEY, LONDON N4 4EP, ENGLAND.
TEL 01-348 9420/9425 * TU. 25157 usdco g
WE OFFER ONE OF THE LARGEST RANGES OF SEMICONDUCTORS AT HIGHLY
ECONOMICAL PRICES. THE FOLLOWING SEMICONDUCTOR TYPES ARE AVAILABLE
FROM STOCK. IF WE DON'T 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
SMALL SIGNAL
POWER

DARLINGTONS - ALL SHAPES AND SIZES
VHF/UHF DEVICES - ALL SHAPES AND SIZES

FETS - POWER MOSFETS -T
UNIJUNCTIONS

DIODES - GERMANIUM AND SILICON
RECTIFIERS AND BRIDGES

OPTO-ELECTRONIC DEVICES
LEDS OF ALL SHAPES AND SIZES

THYRISTORS AND TRIACS - ALL
SHAPES

SIZES

RATINGS

INTEGRATED CIRCUITS:
CONSUMER - DIGITAUANALOGUE
MICROPROCESSORS AND PERIPHERALS
IC SOCKETS

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
INSTITUTIONS.

4.1

PLEASE ENQUIRE FOR QUANTITY DISCOUNTS.

WE WELCOME TELEPHONE AND TELEX ENQUIRIES!

COME AND SEE HOW

CO-OPS 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 future for owner employees
today.

June 17th & 18th. The Rainbow Suite, Kensington Exhibition Centre.

The Third Exhibition of Worker Co-operatives.

Tickets Available from: Margaret Dams, GLEB, 63-67 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

Having dealt with some of
1111the 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.

Indonesia, Peru, USSR
In order of ascending fre-

quency, the first station to
interest the DXer is RRI
(Radio Republik Indonesia)
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 a measured 4002.7
at which point on the dial it is
often logged both by UK and
European listeners.

From Huancabam ba in
Peru, Radio Grau radiates
programmes to the local
populace on 4004.9 from 0800
to 2330. The power is 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 1 radiates 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 1 is on
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
50kW.

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 Vladivostok
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.

Kalinin, 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

Moderna in Celendin is on the
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-

4--

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 2300 to a variable 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 ...

AFRICA
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.

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
Cairo on 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 until 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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SHORT WAVE NEWS
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
Middle 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),
I razu on 4832 at 0440, OM with
announcements in Spanish
then local pops on records. 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 clock, the power
50/100kW.

NORTH AMERICA
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.

SOUTH AMERICA
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 Tezulutlan, 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 5kW. The market town
of Coban is noted for trading
in coffee and Peruvian bark.

ASIA
China

Xinjiang PBS Urumqi 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.

PACIFIC
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.

NEAR AND MIDDLE EAST
Afghanistan

Radio Afghanistan, Kabul
(USSR Relay) on 3965 at 0207,
YL and OM talk in vernacular
in the 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.

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 1530 to
1600.

NOW HEAR THIS
San'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).

NOW LOG THIS
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.

FREQUENCY COUNTERS
HIGH PERFORMANCE
HIGH RELIABILITY
LOW COST

EX -STOCK
DELIVERY

* Measuring typically 2Hz 1.5GHz

* Sensitivity <50mV at 1500MHz
* Setability 0.5ppm
* High Accuracy

* Low Pass Filter
* Battery or Mains
* Factory Calibrated
* 1 -Year Guarantee

* 3 Gate Times * 0.5" L.E.D. Display

PRICES (Inc. adaptorlcharger, P Et P and VAT)

METEOR 100 (100MHzt £117.30 METEOR 1000 (1GHz) £204.70

METEOR 600 (600MHz) £148.35 METEOR 1500 (1.5GHz) £232.30

ALSO: FUNCTION GENERATOR  COUNTER -TIMER  PAL PATTERN GENERATOR

EllEj
-gra

Designed and
manufactured
in Britain.

BlackifiStar
BLACK STAR LTD, 4 Stephenson Road, St. Ives,
Huntingdon, Cambs. PE17 4EB, England.
Tel: 10480) 62440 Telex: 32762
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£1 BAKERS DOZEN PACKS
Price per pack is £1.00. Order 12 you
may choose another free. Items
marked (sh) are not new but
guaranteed ok.

1. 5 - 13 amp ring main junction boxes
2. 5 - 13 limp ring main spy boxes
3. 25- 13 amp fuses facing mains
4. 5 - surface mounting switches suitably insulated for mains adapt
5. 3 - electrical switches intermediate type, will also replace 1 or 2 way switches,

white flush mounting
7. 4 - in flex line switches with neons
9. 2 - mains transformers with 6V to secondaries
10. 2 - mans transformers with 12V YA secondaries
11. 1 - extension speaker cabinet for BY" speaker
13. 12 - glass reed switches
17. 2 - ultra transmitters and 2 receives with circuit
19. 2 - light dependent resistors
25. 4 - wafer switches - 6p 2 way, 4p 3 wry, 2p 6 way, 2p 5 way, rip 12 way small

one hold fixing and good length } spindle your choice
28. 1 - 8 digit COURIer mans voltage
30. 2 - Nicad battery chargers
31. 1 - key switch with key
33. 2 - missal cans of ICI Dry Lubricant
34. 96 - 1 metre lenders colour -coded connecting wire
39. 1 - long and WIUM wave tuner kit
41. 8 - rocker switch 10 amp mains SPST
45. 1 - 24 ham tore switch mods operated (ch.)
46. 1 - hour clod work time switch
49. 2 - 8V operated reed switch relays
49. 10 - neon valves - make good night lights
50. 2 - 12V DC or 24V AC, 3 CO relays
51. 1 - 12V 2 CO mindere relay very sensitive
52. 1 - miniature12V4 CO relay
53. 2 - mains operated relays 3 x 8 amp changeover (ch.)
54. 10 - rows of 32 gold plated IC sockets (total 320 sockets)
55. 1 - locking mechanism with 2 keys
58. 1 - miniature unialector with circa for electric jigsaw puzzle
60. 5 - ferrite rods r x 5/16" diameter aerials
61. 4 - ferrite slab aerials with L & M wen ails
03. 1 - Mdlyd thyristor trigger module
M. 10 - asserted knobs I spindles
85. 5 - different thermostats, mainly bi-metal types
88. 1 - magnetic brake - stops rotation insamly
87. 1 - law pressure 3 level switch can be mouth operated
89. 2-25 watt pets B ohm
70. 2 - 25 watt pots 1000 ohm
it. 4 - wire wound pots - 18, 33, 50 and 100 ohm your choice
72. 1 - 1250 watt dormer Ultra ref SE20
77. 1 - time reminder adjustable 1-80 mins clockwork
81. 2 - 304 panel mounting shislok fusee
85. 1 - mans shaded pole motor I" stack - I shah
89. 1 - mans motor with gear box 1 rev per 24 hours
91. 2 - wins motors with gear box 16 rpm
98. 1 - thennestat for fridge
97. 1 - inhe red fire element 1000 watts
98. 1 - motorised stud switch (s.h.)
101. delay ewitoh
103. 1 - mains power supply unit - 6V DC
104. 1 - rains power supply unit - III/ DC
105. 1 - Spin flex plug end panel sodet
107. 1 - 5 speaker size radio cabinet with handle
110. 10 - elder type volume controls
111. 2 - musical boxes (less keys)
112. 1 - hating pad 200 wets mans
113. 1 - FM front end sib tuning condenser and data
114. 1 - 1W arralila Mulled 1172
115. 1 - wall mounting thermostat 24V
118. 1 - tea %act extension 5" speaker cabinet
120. 2 - p.c. herds with 2 amp full waned 17 other red
121. 4 - push push switches for table leas etc.
122. 10 - ass twin screened flex white p.v.c. one
123. 103 - staples for thin flex
124. 25 - clear plastic lenses 1} diameter
127. 4 - pilot bulb lamp metal cfrp on nee
128. 10- very Poe dries for pcbs Pc.
129. 4 - erne thin screw drivers tot instruments
130. 2 - centre zero panel meters 100-0-100 UA
132. 2 - plastic hoses with windows, ideal for iMempted beam writd
134. 10 - model aircraft motor - require no on/off switch, just spin to start
138. 2 -eta radio speakers 5" round 4 ohm code for Refismobile
137. 1 - 6r 4 Mm 10 seen speaker and r tweeter
142. 10 -4 BA spanners 1 end open, ether end dosed
145. 2 -4 reed relay kits 3V coil flannelly open or c/o if merits added
148. 20 - pilot bulbs 6.59.34 Phelps
147. 1 - secret switch kit with data
149. 4 - socket covers (protect inquisitive little fingers) for twat 134
152. 1 - air or gas shut off vein - dadrivork operated
153. 1 - air or gee shut off valve - thermostat operated
154. 1 - 12V drip proof may - ideal for cer jobs
155. 3 - erase push button tunas with knobs
158. 5 - 12 way connector blocks 2A 250V
159. 3 - 12 wry connector blocks 25A 250V
182. 1 - 134 fused and switched spa for surface mounting or can be moved from brut

for mounting
163. 3 - 134tab sockets good British make he brown
169 4 - short wave air spread trimmers 2-301
171. 1 - shod* ca kit with data - hot fun with this
172. 10 - 12V 8W bulbs Philips m.e.s.
178. 3 - oblong amber indicators with Plans 12V
180. 6 - round amber indicators with moms 2409
181. 100 - p.v.c. grommets hole size
182. 1 - short wave tuning condenser 50 pf with spindle
184. 1 - three gang tuning condenser ad section 500 pl with trimmers end good

188. Ile-PhIrSicri;opino metal front, 18 x 96mm eared depth 45mm
2 - double pole 211 amp 250V flush mounting switch - white

191. 8 - 8.C. lamp holder adaptors white
193. 6 - 5 amp 3 pin flush sockets brown
195. 5 - B.C. lanspholders brown bakelite threaSed entry
196. 1 -n flex ammerstet for electric blanket soldering iron etc.
197. 2 - thermostats, spindle setting - adjustable range for cans etc.
198. 1 - rod thermostat for water hurter etc. 11" rod
199. 1 - meets operated solenoid with plunger 1" heir
200. 1 - 10 digit switch pad for telephones etc.
201. 8 - computer keybord switches with knout, pelt or aro mounting
208. 20 - nitres 80 ohm, standard type ce-ex off Mite
211. 1 - electric clock rains driven, arty, night time - not cased
216. 1 - stereo pre-ana Mullyd EP9001
232. 2 - 12V solenoids, smell with plunger
238. 1 - mains transfonner W 1 amp secondary C we construction
241. 1 -car door speaker leery flat) ei" 15 ohm mode for Rediomobile
241. 2 - speakers r x 4' 4 ohm 5 vatt male for Radiamobile
243. 2 - speakers 9" x r 18 ohm 5 wart made for Raided*.
244. 1 - mans rotor with gear -box very dud, toothed output 1 rpm
245. 4 - sanded size pots, } meg with dp switch
249. 1 - 13A switched socket on doldb elate with fused spur for water heater
269 2 - mains transformers 9V }A noonday aft printery so ok Pao for 115V
267. 1 - mans transformers 151F1A secondary p.c.b. mourning
269 50 3.5V torch bulbs
293. 3 r reel to reel tap prods
291. 1 ten turns 3 watt pot } spindle 100 ohm
292. 5 two plate brown bamla ceiling roses
293. 50 arisen diodes raised unmarked
294. 50 Germanium transistors mixed and unmarked
295. 10 round pointer knobs } spindle
296. 3 car cigar lighter socket plugs
297. 1 COM for 2411r time pad ref 9045
298. 2 15 amp round pin plistbwrown Pala
300. 1 mains solenoid with p

c301. 10 ceramic magnets Mulled 1" r*c.7/8d
type
xrtfl

303. 1 12 pole 3 way ceramic wen charge switch
304. 1 stereo amp 1 wet per channel
305. 1 tubular dynamic microphone with desk rest
308. 1 Moduli, speaker & battery to make musical cad
307. 5 thermal fuses 15 amp woods metal
308. 1 TV. um tuner (black & white TV.)
309. 12 Wadable leaked knobs I" spindle
310. 2 oven thermostats
311. 1 Clare Elliot sealed relay

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 (EP9000) all for £6.00 plus E2 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 rectifiers, case and all
parts with data fI6.50 or without case £15.00 post paid.

VENNER TIME SWITCH
Mains operated with 20 amp switch,
one on and one off per 24 hrs. repeats
daily automatically correcting for the
lengthening or shortening day. An
expensive time switch but you can have
it for only £2.95 without case, metal case
- £2.95, adaptor kit to convert this into
a normal 24hr. time switch but with the
added advantage of up to 12 on/offs per
24hrs. This makes an ideal controller for
the immersion heater. Price of adaptor

Guaranteed 12 months. kit is f2.30.
Ex -Electricity Board.

SOUND TO UGHT UNIT

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 °Neff. The audio input and output are
by 1/4" sockets and three panel mounting fuse holders provide
thyristor protection. A four pin plug and socket facilitate ease of
connecting lamps. Special price is E14.95 in kit form.

FROZEN PIPES
Can be avoided by winding our heating cable around them - 15
mtrs connected to mains costs only about 1 Op per week to run.
Hundreds of other uses as it is waterproof and very flexible.
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 f2.50

THE AMSTRAD STEREO TUNER
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 area "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 fully 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 an very compact
board.
Offered at a fraction of its cost only E4.95

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
press without our having a chance to correct any mistakes,
however, 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 applies to kits,
but only if construction 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: E4.95 + ELKO post
or have 3 for f16 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 her9 13T
SOCKETS PLUGS ETC for BT phones

approved.

Master socket (has surge arrestor - ringing condenser etc) and takes
B.T. plug £3.95
Extension socket f2.95
Dual adaptors (2 from one socket) £3.95
Cord terminating with B.T. plug 3 metres f2.95
Kit for converting old entry terminal box to new B.T.
master socket, complete with 4 core cable, cable clips and
2 BT extension sockets E1150

MINI MONO AMP on p.c.b. size 2" (app.!
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 included
with the amp. Brand new.
perfect condition, offered at the very
low price of 01.15 each, or 13 for E12.00.

J & N BULL ELECTRICAL
128 PORTLAND ROAD, HOVE,
BRIGHTON; SUSSEX BN3 511L

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders
under £20 add £1 service charge. Monthly account orders accepted
from schools end public companies. Access & B/card orders
accepted day or night. Haywards Heath (0444) 454563. Bulk
orders: phone for quote

312. 1 pressure pad switch 24 x 18 (Trigger Mat)
313. 5 sub miniature micro switches
314. 1 12" 8 watt min fluorescent tube white
315. 1 8' 4 welt an fluorescent tube white
316. 1 round pan kettle skip with moulded on ad

TWO POUNDERS*
2P2 -Well mounting thermostat, high precision with mercury switch and

thermometer
2P3 -Variable and reversible 8-12v psu for modal control
2P4 -24 volt psu with separate channels for stereo made for Mulled UNILEX

Amplifiers
2P6 -100W mains to 115V auto -transformer with voltage tappings
2P7 -Mini key, 18 button membrane keyboard, list price over £12, as used on

PRESTEL

2P8 -Mans motor with gear box and variable speed selector. Series wound so
suitable for further speed control

2P9 -Time and set switch. Boxed, glass fronted and with knobs. Controls up to
15 amps. Ideal to program electric heaters

2P10 -12 sob 5 amp mains transformer - low volt winding on separate bobbin
and easy to remove to convert to rawer voltages for higher currents

2P11 -Power amp module Mullard Unites EP9000 (note stereo pre -amp module
Unites 90131 is 139218

2P12 -Disk or Tape precision motor - has balanced rotor and is reversible 230e
mains operated 1500 rpm

2P14 -Mug Stop kit - when thrown emits piercing squawk
2P15 -Interrupted Beam kit for bungler alarms, counters, etc.
2P17 -2 rev pr minute mains driven motor with gear box, ideal to operate minor

ball
2P18 -liquid/gas shut off valve mains solenoid operated
2P19 -Disco switch -motor drives 6 or more 10 amp change over micro switches

supplied ready for mains operation oh
2P20 -20 metres extension lead, 2 core - ideal most Black and Decker garden

tools etc.
2P21 -10 weft amplifier, Mullard module reference 1173
2P22 -Motor driven switch 20 sacs on or off after push
2P24 -Clockwork operated 12 hour switch 15A 250(1 with clutch
2P28 -Counter resettable mains operated 3 digit
2P27 -Goodman Speaker 8 inch round Bohm 12 watt
2P28 -Drill Pump - always useful couples to any make portable drill
2P29 -24 position Yaxley switch contacts rated 5A - } spindle
2P31 -4 metres 98 way interconnecting wire easy to strip
2P32 -Hot Wire amp meter -4 round surface mourning - old but working and

definitely a bit of history
2P34 -Solenoid Air Valve mains operated
2P35 -Battery charger kit comprising mains transformer, full wave rectifier and

meter, suitable for charging By or 12v
2P36 -20 Amp meter, with shunt ulnused but ex -equipment
2P38 -200 R.P.M. Geared Mains Motor 1" stack quite powerful, definitely large

enough to drive a rotating aerial or a tumbler for polishing stones etc.
2P42 -Tubular hater, 80 watts per ft, unusued but slightly storage soiled, made

by G.E.C. Perfect order (must be collected by appointment es 12ft long)
2P43 -Small type blower or extractor fan, motor inset so very compact, 23011
2P48 -Our famous drill control kit complete and with prepared case.
2P47 -Joy switch kit complete as previously sold.
2P48 -Telephone ringing unit reduces mains to 50 volts and changes frequency

from 50 hz to 25 hz to give right ringing tone.
2P49 -Fire Alarm break glass switch in heavy cast case
2P51 -Stereo Headphone amplifier, with pre -amp
2P54 -2 kw. blow heater section of coal or log effect fire, this is a sheet metal

assembly which holds the elements, the motor with fen, and the lamp
holders and bits which Ow the flickering lime effect. Collect or add f 3 to
cover p&p

2P55 -Mains motor, extra powerful has 1 1" stack and goad length of spindle
both ends

2P62 -1 pair Goodmens 15 ohm speakers for Unites
2P63 -1 5Kv 20 mA mains transformer ex -equipment
2P64 -1 five bladed fan 8}" with mains motor
2P135 -2 resettable trips 4:5A mains
2P88 -1 2Kw tangential heater 11 Ni easily convertible for 230V
2P67 -1 12n -0-12v 2 amp mans transformer
2P88 -1 15e -0-15v 2 amp mains transformer
2P139 -1 250v -0-250v 80 mA & 86.3v 5A mains transformer
2P70 -1 E.M.I. tape motor two speed and reversible
2P71 -1 PAPST 240 5 le motor
2P72 -1 115e Muffin fan r x 4" approx.
2P75 -1 2 hour timer, plugs into 13A socket
2P78 -1 audax tweeter partner to 5P26 speaker
2P77 -1 instniment box with key size 12" x 4}" wide 8" deep
2P81 -ORACLE 98100 instrument panel, is a MODEM with extras, it is the been

of many viewdata systems including the Prestel unit we recently stocked.
It uses 25 LC's, 2 crystals, uh.f. modifier Artex UM1233 etc. etc. You
reserve this, new, unused and complete except for 7 of the plug in I.C's.

2P82 -90-61-9v 2 amp mains transformer
2P83 -25m .75 twin flat flex for mains appliances
2P84 -Modem board with press keys for telephone redialler
2P85 -20v-0-20v }A Mains transformer
2P88 -Sangamo 24 hr time switch 20 amp S.H.
2P89 -120 min. time switch with knob
2P90 -90 min. time switch with edgewise engraved controller
2P91 -Panel meter size 2}" x 2" scaled power factor
2P92 -Bailey & Macky 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.

2. Sound to light kit complete in case suitable for up to 760 wane.
3. Silent sentinel ultra sonic transmitter and receive kit, complete.
4. Diet indicator, measures accurately down to .01mm, "John

Bull" or equally first-class make, a must for toolmaker or lathe
worker.

5. 250 watt isolating transformer to make your service bench
safe, has voltage adj. taps, also es 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 E3 postage if
you can't collect as this is a heavy item.

6. 12V alarm bell with heavy 6" gong, suitable for outside if
protected 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 would repair or replace within
12 months. Please add £2.50 postage.

8. Sensitive voltmeter relay, this consists of a 41" die moving coil
meter with electronics (we will supply cct. dig.) over 120 each,
they are new 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. Bon of 25 18" fluorescent tubes assorted colours, please
collect or add £2 postage.

11. 24 x 8 ft 85-120 watt warm white tubes. Ideal plant growing.
Collect or send open cheque to cover carriage.

12. Equipment cooling fen - minim snail type mains operated.
13. Ping pong bell blower - or for any job that requires a powerful

stream of air - ex computer. Collect or add £21 post.
14. Uniselector 360 degrees rotation, 5 poles, 50 ways, 50V coil.
15. Washing machine water pump, main motor driven so suitable

for many applications.
16. Control panel case, conventional design with hinged front and

finished metallic silver, easily arranged as lockable size approx.
15' x 10" x 5 }", wall mounting.

17. Two kits: matchbox size surveillance transmitter and 2 FM
receivers.
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NEXT ISSUE

Ra &
Electronics

WorldThe communications and electronics magazine

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
II Regular well-informed columns on various aspects of

amateur communication
II Up-to-date news on the latest technology
II 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

r RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM
To: Subscription Department  Radio & Electronics PLEASE SUPPLY: (tick box) for 12 issues, all rates include P & P

World  1 Clarendon Road  Croydon  Surrey Inland
CR0 3SJ Tel: 01-760 0409 £14.40 0 £15.50 0 £20.30 0 £27.25 0

NAME

ADDRESS

PAYMENT
ENCLOSED:

CREDIT CARD PAYMENT

World -Surface Europe -Air World -Air

Cheques should be made payable to
Radio & Electronics World. Overseas
payment by International Money
Order, or credit card.

"M E

Postcode Signature
L J
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QS0
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
is a mobile picnic and a month
later, on 25 June, there is a
talk on Receiving WX Satel-
lite Pictures by the Rev James
Brown.

For further information
contact the Honorary Secret-
ary, Colin Hollister G4SQQ.
Tel: (0272) 508451.

Swindon rally
Swindon and District

Amateur Radio Club is hol-
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 stall.

The British Amateur Radio
Teleprinter Group and local
repeater groups will be in
attendance. It is hoped that
there will also be Morse
testing but this was not cer-
tain at the time of writing.

A bouncer castle, mini
motorcycles and a free car-
toon show should ensure a
good day out for all the family.

Further details can be
obtained from: K A Saunders

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 a much needed extension
unit for their surgical laser.

Activity will be on
144.375MHz, 14.300MHz and
1.930MHz±QRM. It is hoped
to make contact with all of the
twin towns during the event.

Further details can be
obtained from Tony GOCOQ,
tel: (0582) 508259.

South Manchester RC
The club meets every 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.

Wirral ARS
We have just received Wir-

ral Amateur Radio Society's
programme of forthcoming
events. Meetings are usually
held at the Clubroom, Ivy
Farm, Arrowe Park, and start
at 8pm.

On 21 May there is a repeat
of the acclaimed talk 'A
Programmable Electronic
Keyer' by Brian Jordan
G4EWJ.

On 4 June there is a talk on

On these pages we present details of

interesting contacts from clubs and

individuals. We would be happy to

receive any similar items from readers

regulated power supplies by
Alan Upton G3UZU. A keen
constructor working with
limited facilities, Alan has
spent considerable time
experimenting with this
subject.

For further details contact:
RE Bridson G3VEB, 14 Zig Zag
Road, Wallasey, Wirral.

FAX is...
The Coventry Amateur

Radio Society meets every
Friday at 8pm at Baden Powell
House, 121 St Nicholas Street,
Radford, Coventry. Visitors
are always welcome.

On 9 May there is a talk on
FAX and Packet Radio by
G6VHI. 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

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 itself, 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 G4RZY, tel:
Whitchurch 834282.

Dear Sir,
I was wondering whether it

is possible to find any
information concerning a
recently acquired valve ship -
to -shore Rx-Tx system
through your magazine.

This system comprises of
three units, all in immaculate
condition.The receiver,
which I have managed to
work, operates well, but the
external wiring to the
transmitter (supply lines etc)
is missing, thus preventing
me from restoring the system
to its original working
condition.

The Coastal system 350, as it
is called, was made by Curlew
(CR Ltd, Edinburgh) probably
in the 1950s. The PSU is unit
No 350, the Rx unit No 351 and
the Tx unit No 352.

I have tried to obtain
information on this system,

without success. If any of your
readers has a wiring/circuit
diagram, or knows where I
can obtain one, I would be
very grateful.
D Page, Penrith, Cumbria.

Dear Sir,
I am a very keen radio

enthusiast, and I am taking
the RAE at home.

My problem is that I am
seriously disabled and
virtually bed -bound. To follow
my hobby of SW listening I
need to erect a simple long
wire: I have all the necessary
materials, ie wire, insulators
etc, but I am incapable of
doing the job myself.

If anyone could spare a few
hours to assist me in erecting
the antenna I would be very
grateful. Please contact me
on (01) 390 2650.
N Porter, Surbiton, Surrey.
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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,
Tel: 031-667 2611 Edingburgh, EH16 5DX

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

LOW COST CAD 18-

ATTENTION ALL ELECTRONICS
CIRCUIT DESIGNERS!!

I.B.M. PC (and compatibles), BBC MODEL B and SPECTRUM 48K
ANALYSER I and II 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 circuit and component
values can be speedily evaluated.

Circuits containing 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 R.F. AMPLIFIERS, AERIAL MATCHING
NETWORKS, TV I.F. 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 8. 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, easily and with the minimum of
hardware. Positional input is by standard games joystick. All of the major p ogram elements are written in
machine code giving exceptional speed of operation. , °'---- ' '1°- - 1"--
a Rubber banding for drawing lines. -- -1 -

-a Solid or Dotted line types. r -
* Circles. Arcs and partial or complete Ellipses. :4
* Vertical or Horizontal Text. ea -4-
a Pan and Zoom II-- 112.11
lk Merging of drawings and library symbols from - 'WI.' i

disc. r---.- _Ill
* Snap to a user defined grid.

-.--: .-
:if i-il

-

-

__),.,

I=II. ) ..I -Ia Absolute or Relative cursor co-ordinates -t--19
displayed on screen.

* Output to standard dot matrix printer. .
* Price £45 excl. VAT. .
Minimum Hardware Required: BBC Model B Games Joystick with "fire button"
Single or Dual Disc Drive - 40 or 80 track Dot matrix Printer (Epson 80 series or Epson
T.V. or monitor compatible -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. Ives, Huntingdon, Cambs PE17 4EB

Tel: 0480 61778; Telex: 32339

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(H P7) 1.25 volt 500 mA 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 21/2mm Face

25p or 100 for £23 or 1000 for £200
5mm Red Flashing LED 25p or 10 for £2.25
Watch/Calculator/Lighter etc Mercury Batteries Made by
Ray -O -VAC 10 mixed popular sizes £1.50, 50 for £5.00
IN4004 or 1N4006 Diodes 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
as untested 4 for 60p or 10 for £1.20p
5mm LED, clear, lighting hyperbright (600mcd), red up to 200
times brighter (gives beam of light) 25p, 100/£20, 1000/£150
Mullard 5mm LED, 40 red, 30 green, 30 yellow = 100 mixed £7
'HARVI' Hardware packs (nuts -bolts -screws -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 1TA.

Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016

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 069-172 597

Bina Electronic
Corporation

THRULINE® Directional Wattmerts

TERMALINE® REF Coaxial Load -Resistors

TENULINE®Attenuators and accesories from stock

Aspen Electronics Limited
The exclusive UK representative for Bird Electronic

1/3 Kildare Close, Eastcote, Ruislip
Middlesex HA4 9UR

Tel: 01.868 1311 Tlx: 8812727
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FREE CLASSIFIED ADS
FREE CLASSIFIED ADS CAN WORK FOR YOU

are pleased to be able to offer readers the opportunity to sell your
wanted equipment or advertise your 'wants'.

Simply complete the order form at the end of these ads, feel free to use an
extra sheet of paper if there is not enough space on the order form. We will
accept ads not on our order form.

Send to: Radio & Electronics World Sovereign House, Brentwood. Essex
CM14 4SE.

DEADUNE AND COMMONS
Advertisements will be inserted in the first available issue on a first come first
served basis. We reserve the right to edit and exclude any ad. Trade
advertisements are not accepted.

FOR SALE
 Redifon HF transceiver type GR410/T includes
SSB, 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 B5 7RR. Tel: (021 472) 3845.
 Sommerkamp FTDX500 HF bands transceiver
with fitted CW filter, £150 no offers. Murray, 9
Aynsley Close, Cheadle, SOT ST10 1DP. Tel: (0538)
752838.
  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 5UP. Tel: (0772) 37815.
 Alphacom 32 thermal printer for Spectrum,
Spectrum + or ZX81. Complete with power supply,
instructions and spare paper. Still under g'tee. £35!
Also Casio VLI 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.
II 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.
 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: (0202) 745185.
 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).
 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.
 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
ono. All documentation available, bargain. GOAYZ,
22 Vale Grove, Gosport, Hants P012 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.
 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.
 Have BBC computer with cassette recorder
user guide and some games. 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.

 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.
 Active antenna, 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 NW5. Tel: (01) 485 4251.
 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. G1NNE. Tel: (0388) 777398.
 Heathkit 'Mohican' gen coy 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. K W Clark
(G3WIF), 16 Goldney Road, Clifton, Bristol BS8
4RB. Tel: (0272) 293738.
 Ex -hobbyists clearout: all components new or
in good condition. 200 resistors, £1, 100 capacitors,
£2, 100 semiconductors, £2 (inc 20+ ICs), 2010/10µF
tant cap, £1. 3kg packs of larger items (inc pots,
switches, transformers, relays etc), £10. F J
Wakeman, 46 Poynder Rd, Corsham, Wilts SN13
9LZ.
 Tektronix scopes, 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,
Burnham on Sea, Somerset. Tel: (0278) 784205 after
6.30pm.
 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.
 Level! 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.
 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.
 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.
 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.
 In circuit transistortester. 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.
 Marconi signal generator, 12-470MHz, type 801B
(separate carrier and modulation meters), £75.
Furzehill sensitive valve voltmeter, 10mV - 1000V
41/2in meter, £20. Philips valve voltmeter, 10mV -
300V type GM6017 (6in scale built-in calibration)
£25. Michael Usher, 85 Bromham Road, Bedford.
Tel (0234) 54767.
 Dragon 32+extra handbook, games, £60.00. HF
linear amp (2x 4CX 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.
 Scopes: Tektronix 533A 15MHz dual trace, £65.
555 30MHz dual beam, £90. 581A dual trace, £85.
Marconi 8010/8 AM signal generator, 10 to 485MHz,
£75. RC oscillator TF1101, 20Hz to 200kHz, £30.
Advance HI 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.
 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.
 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).
 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-held. WHY? Tel: John, (0606) 550 258
(Cheshire) after 6pm.
 CBM C16 with recorder, PU, tapes and manual,
new, £50. J Galvin, tel: Crudwel I (06667) 7820 (Wilts)
 Eagle RX80 communications receiver, 0.5-
30MHz, £60. Pre -amp, 2.30MHz, £15 including
postage. Two metre base station receiver, £50,
xtalled R1, R2, R6, R7, S-10, S-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.
 Yaesu FT707 HF transceiver, good cond, £275
ono. Standard C58 2m multimode with Nicads,
charger & carry case, £185 ono. Heathkit MW101 HF
transceiver, 80-10m, 100W o/p, £185 ono. loom
ICX215 FM 2m mobile portable, £85 ono. Tel: (0782)
46440.
 AR2001 VHF/UHF scanning Rx, 25-550MHz.
Powered from 12V or mains, covers military &
aviation frequencies. In excellent condition and a
bargain at £250. Tel: Gary, (021) 705 9351.
 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.
 2m rig Icom 1025E, £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.
 Valves: 6K6GT, 6K7M, 6U7G, 6Q7, 6F6M, ditto
12V types. Lots of others. UX, 5 -pin, yanks, British,
TV. ECC84 6/30L2 etc. Unused in all cases, sae for
lists please. No fancy prices. Want urgently data on
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
 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
 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
 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 control, 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 Icom R71E range or similar. H M
Carroll, 135 Newbridge Road, Bath BA1 3HG. Tel:
(0225) 337145
 Component packs, new, containing the follow-
ing: BC108 trans, UA741 ICs, NE5551Cs, 8 -pin & 14 -
pin sockets, 1N4148 diodes, red LEDs TI L 209. £5.25
per pack. I only have 6 packs so only one each
please. D Martin, 7 Griffin Crescent, Littlehamp-
ton, W Sussex
 HF mini beam, 2 -element, 6 months old, good
condition. Ron GI4VOD. Tel: (0762) 42870
 Icom 720A gen cov Tx/Rx, 100kHz-30MHz,
complete with Icom power supply. As new, boxed,
£650. G4WFJ. Tel: (051) 342 1354, ask for. Dave
 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. I 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
 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 Glamorgan CF47 8HN. Tel:
Merthyr 75025 after 5.30pm
 Apple II Europlus 644. With Sanyo color monitor
+ 2 drives + 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
 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
 Datong D70 Morse tutor, as new, £35 or
exchange for mint condition Racal RA17 cabinet.
Norman Varnes. Tel: (0963) 32389 (Somerset)
 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 Y0100 monitor

scope kit, allowed to be used on receivers with IF
of 9MHz, £10. Tel: St Albans 39333
 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? TU5B tuning units
from BC375 transmitter. BC614E speech amp.
TG1OF keyer. Test set 210. BC906D. Eddystone
S640, S504. Valve testers etc. Open to offers,
swaps. Tel: John, (01) 833 3008
 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 II professional
portable with leather case, almost new condition,
£225. All carriage extra. B J Whitty, 'Fourways',
Morris Lane, Halsall, Ormskirk, Lancs L39 8SX. Tel:
(0704) 840328
 AKG D509 dynamic microphone, £20. Film
Industries ribbon microphone, £10. Racal dual
diversity unit MA1688 with handbook, £45. Mi nimit-
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
 Trio TS430S HF Tx/Rx with AM filter fitted, with
ATU. As new, boxed, £600 ovno. Yaesu FT79OR with
Nicads, charger, carrying case, mobile 2 x 5/81 with
gutter mount, 3 x 5/8X 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
 Various baluns by Hatfield Instruments, ie son
to soon, 200kHz to 100MHz, £2.75 each inc p&p. 58
Old Torquay Road, Preston, Paignton, Devon. Tel:
(0803) 24226
 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
 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 0 English, 7 Erroll Road,
Romford, Essex. Tel: Romford 23040 7-8.30pm
 Heathkit lab scope, never used, requires 240V
mains Tx, has 110V MTx, offers. RCA Institute's
small screen scope, never used, has 100V MTx,
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 L63 3DX. Tel: (051) 334 5109
 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
 Dual trace 15MHz Tektronix oscilloscope, £105.
Oscillograph thermal paper recorder (as new),
diodes and transistors (new) 0A7 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
 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
 Shack clearout, C42 Tx/Rx 36-60MHz, £50. 8216
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 7JS'
 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
 Bearcat 250F scanner receiver, covers 32-
50MHz, 146-174MHz, 420-512MHz, good condition,
with manual and instruction book, £125 ono. Also
Fairmate A532320 scanner, covers 110-161MHz,
296-367MHz, AM/FM, £95 ono. Tel: Dave, (01) 560
0194 during work hours
 Isolating transformer, 110V Woden 3kVA, wall
mounting, 240-250V input, £25. Tel: (0543) 262382
 Heathkit model 10-12u laboratory and general
purpose oscilloscope, over 20 years old and not in
working order. Comes complete with manual,
circuit diagrams and transformer and needs only
two capacitors to get it working. Offers around £35.
Please reply in writing to Timothy Wilson,
'Wilcote', High Street, Harwell, Didcot, Oxon OX11
OEX

WANTED
 Military equip: receivers R107, R109, TCS12,
command sets including R28 (100-156MHz), TCS12
transmitter, 38AFV set, command transmitters
including T23 (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
 Circuits or copy of manual for Loran indicator
and receiver APN4 (not operating instructions).
Also circuits of indicators NO6A, NO6D, BC1151
and BC929A. J A Brown, 57 Mountbatten Road,
Braintree, Essex CM7 6EY. Tel: (0376) 45023
 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

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 9AJ. Tel: (050)
846 364
 A pen pal with whom to trade hardware (cheap)
and software (games) for Apple II computers.
Nurudin Javeri, 17 Ch Vert, Vandoeuvres 1253,
Geneva, Switzerland. Tel: 022/50 10 96
 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)
 Eddystone panoramic display unit type EP20 or
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

National company original manuals and cata-
logues for all radio and associated equipment.
Also Sinclair ZX80 computer. Tel: St Albans 39333
 Valve receivers, HRO National, Hammerlund,
Hal licrafters, Collins, BC312, BC348, R390A etc.
Valves: triode output like PX4, PP3/500, 300A, 350,
early collectors valves etc. Early quality hi-fi such
as Quad, Lowther, Leak, Radford, Tannoy, Ortofoh,
Sugden, Decca, Wharfedale, Stentorian, Goodsell,
Williamson, Pamphonic, Avantic etc. Compact
wartime equipment and clandestine 'Spy -Sets' in
any condition. Also manuals, accessories. Tel:
John, (01) 833 3008
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III Racal Syncal 20 watt transceiver. Good condi-
tion, sensible price. B J Whitty, 'Fourways', Morris
Lane, Halsal I, Ormskirk, Lancs L39 8SX. Tel: (0704)
840328
 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
 PF2UB, SP400 or 401 speaker for FRDX400.
B Hitchen, 31 Langham Road, Blackburn. Tel:
(0254) 580983 after 6pm
III 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
II Manual for Fantavox airband converter. Mike,
14 Doverfield Road, Brixton, London SW2 5NB. Tel:
(01) 674 0513 6-9pm Thursdays
 Exchange, FT290R, Nicads, case for QRP rig,
SSB CW, FT7 or Argonaut S09. David, do Davis, 1
Milovaig St, Glasgow G23 5HY
 Back copies of Wireless World, 1965, 1966, 1967,
wanted by nostalgic OAP. J Willmot, 5 Southcourt
Avenue, Bexhill TN39 3AR. Tel: (0424) 221636
 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
 Lathe wanted by impecunious student, Myford
ML 7 or similar; distance no problem. Tel: Edward,
(051) 648 4166. 32 Cornelius Drive, Pensby, Wirral,
Merseyside.
 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.
 FT101Z or ZD Circuit required. Also wanted 2m
Txr small mobile type. Tel: Coventry (0203) 450476.
 Wanted, dead or alive: complete 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, !corn, KDK, Standard, Belcom, FDK,
etc. No silly prices please. Also manuals. Details to
G4YVJ Beal, 115 Southdown Road, Portslade, East
Sussex BN4 2HJ. Tel: Brighton 416963.
 Trio 7010 or similar 2m SSB rig, also UHF
Westminster and PF2UB pocketphone. Cash
waiting, anything reasonable considered. Tel:
Steve on (051) 334 4301.
 Two valve holders, El MAC SK -900. Swanton
E I9W, Court House, Cork.
III Circuit diagram of Rochar frequency counter
A1149 and piezo transducer approx 30W pulsed at
about 1MHz. Tel: J Galvin, Crudwell (06667) 7820
(Wilts).
 Nevada 934MHz rig, 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.
 Pye Olympic or Recorder. Mr P Smith, 5 Chester
Avenue, Whitefield, Manchester M26 6DN. Tel:
(061) 773 3989.
 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.
 Information on how to fit a new drive belt to a
Grundig TK5 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.
 Want to buy satellite and DX -TV receiving
systems. Need any other books, manuals, dia

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.
 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.
 Realistic Mohican GR78 short wave receiver,
working condition. Please write to Mr M Richards,
do 'Bridleways', Aughton, Collingbourne, Kings-
ton, Nr Marlborough, Wilts.
 Sansui cassette recorder, model D95M. A
Hodgkinson, Spurstow, Tarpoley, Cheshire CW6
9TF. Tel: Bunbury (0829) 260323.
 CB rigs, not working, up to £2.00 paid for each
one. CJ Barker, 52 Spode St, (West end), Stoke-on-
Trent, Staffs ST4 4DY.
 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 for sample 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.
 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.
 Will ham living at Coalville 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.
II 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).

FREE CLASSIFIED AD ORDER FORM

Send to: Radio & Electronics World Classified AdsSovereign House  Brentwood  Essex  CM14 4SE

Classification: (tick appropriate bo>0 If you want to insert ads under more than one classification use separate
sheets for second and subsequent ads
For Sale El Wanted

USE BLOCK CAPITALS (One word per box)
To avoid mistakes please write clearly and punctuate your ad

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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JAYCEE ELECTRONICS
JOHN GM3OPW

20 Woodside Way, Glenrothes,
Fife KY7 SDP

Tel: 0592 756962
Open: Tues-Sat 9-5

Quality secondhand equipment in stock. Full
range of TRIO goodies. Jaybeam - Microwave

Modules - LAR.

MORSE TUTOR
£4.00 on cassette. MOO 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
Hilltop, St. Mary, Jersey, C.Islands

Telephone (0534) 81392

G4BMK RADIO SOFTWARE
- 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.
CBM64/128 RTTY TRANSCEIVE with Baud rate detector, and
unattended mode. Tape £11 disk £14.
CBM64/128 MORSE TRANSCEIVE with speed tracking and
full type ahead. Tape £10. RTTY+CW disk £22

DRAGON AND TRS80C PROGRAMS ON TAPE OR ROM
RTTY+ASCI I, Morse and AMTOR transceive.
Send SAE for details. State callsign (if any).

GROSVENOR SOFTWARE (REW)
2 Beacon Close, Seaford, Sussex (0323) 893378

AERIAL BOOSTERS
B45 Aerial Booster treble the gain

of weak television price £5.70 p+p 50p
B451-IG video beam from your video recorder
throughout the house. Price E8.90+ P&P 50p.

Electronic Mailorder
62 Bridge Street, Ramsbottom

Lancs BLO 9AG
DIAL -A -FREE LEAFLET
(24hr) 070 682.3036 VISA

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 CTU2OR is RTTY only & costs £62.50 whilst the
CTU2ORM 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 full Cat

Please add VAT at the current rate.
Access & Barclaycard (VISA) welcome.

62 Lewes Avenue, Newhaven
East Sussex BN9 9SB
Tel: (0273) 514465

FalconplY 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

Full details from
FALCON ELECTRONICS

Dept RE, Tabor House, Mulbarton,
Norfolk NR14 8JT

(Proprietors: Falcon Acoustics Ltd)

Radio&.
Electronig

XXX
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,
made cheaply to order in small lots.

Write t° Minno Plastics,
6 Avonmouth Street,

London SE1 6NX.
or phone 01-407-0910

ETESON ELECTRONICS
158 Lower Green,. Poulton-le-Fylde,

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.

DW ELECTRONICS G3 XCF
---Amateur Radio Supplies

71 Victoria Rd, Widnes 'Ellito.K
Tel: 051-420 2339

YAM Open Mon -Sat 9.30-6 (closed Thurs)
W We supply Yaesu, Icom, Tonna, Jaybeam,

Microwave Modules, Datongs etc

This method of advertising is available in
multiples of a single column centimetres -
(minimum 2cms). Copy can be changed
every month.
RATES
per single column centimetre:
1 insertion £9.65, 3 -£9.15, 6 - £8.65, 12 - £7.75.

inummommilimmiNimummismmemumionsummil
I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM
_11 TO: Radio & Electronics World  Sovereign House

Brentwood  Essex CM14 4SE  England  (0277) 219876

PLEASE RESERVE centimetres by columns

FOR A PERIOD OF 1 issue E 3 issues 0 6 issues  12 issues 0 I
I COPY enclosed 0 to follow E

PAYMENT ENCLOSED:

I CHARGE TO MY ACCOUNT

I COMPANY

Cheques should be made payable to
Radio & Electronics World. Overseas
payments by International Money Order +
Credit Card

I ADDRESS II SIGNATURE TELEPHONE I
I I
I I
I C P I

I I I I
limuommmummmomiumusiosiolImill
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MAXI -
COILS AND CHOKES

PREVIOUSLY MADE BY
DENCO SAE PRICE LIST

8 BRUNEL UNITS, BRUNEL
ROAD, GORSE LANE IND

ESTATE, CLACTON, ESSEX
C015 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
M FR450 HF/SSB 50W £11.60
MRF238 VHF/FM 25W £12.80
MRF475 HF/SSB 20W £2.99
2SC1969 HF/SSB 18W £2.50
2SC2043/1307 HF 16W £2.00
2SC1947 VHF 3.5W £7.60
2SC1946A VHF 32W £14.30

REPLACEMENT RF POWER
MODULES

M57704/SAU3 UHF 15W
M57712/SAV7 VHF/FM 25W
M57713/SAV8 VHF/SSB 15W
M57716/SAU4 UHF/SSB 15W
M57719 VHF/PMR 15W
M57727 VHF/SSB 38W
M57749/SAU11 934/FM 7W

£36.00
£39.00
£39.00
£49.00
£29.00
£45.00
£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) 10

Telephone
the advertising
department on:
0277 219876
for details

NEXT ISSUE
ON SALE
12JUNE

1986

* MICROCOMPUTERS
* PERIPHERALS

* INSTRUMENTATION
For fastest, best CASH offer, phone

COMPUTER APPRECIATION
Canterbury (0227) 470512

Telex: 966134

MORSE READER PROGRAMMES
SPECTRUM BBC 'B' DRAGON

CBM 84 VIC 20
7.X81 16K ATARI 600/800XL AMSTRAD 464

Sinclair computers need NO interface, others use simple
one transistor (5C107 or similar) interface. Programmes self
tracking 8/30 WPM. All connections to existing sockets.
Cassette with full instructions and interface circuit where
required £6.00 inc P&P. Interface built and tested £2.50 inc
P&P.

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 full instructions, circuit
and filter layout £8.50 or SAE for full details. Filter unit built
and tested £6.00.

JEP ELECTRONICS
NEW ROAD COMPLEX

NEW ROAD
KIDDERMINSTER DY10 1AL

TEL: 0562 753893

ESR
13a Station Road

Cullercoats - North Shields
Tyne & Wear - NE30 4PQ

Telephone 091 2514363

TRANSISTORS-
RESISTORS -

CAPACITORS - DIODES-
LED'S - SCR'S - ICS -

VOLTAGE REGULATORS-
DISPLAYS - AUDIO &

EDGE CONNECTORS-
VERO/PCB'S -

INSTRUMENT CASES &
BOXES - POWER

AMPLIFIERS & MODULES
- MICROPHONES &

STANDS.

WRITE OR PHONE FOR
FREE PRICE LIST.

SERVICE SHEETS
For most Makes. Models and age of electronic equipment

Audio, Video, TV, Test, Amateur Radio, Vintage etc.
Thousands stocked

SAE Enquiries

MAURITRON TECHNICAL SERVICES
Dept REW, 8 Cherry Tree Road, Chinnor, Oxon 0X9 40Y

COUNTY
GUIDE

RATES
BOXES ad sizes
20mm x 59mm single
40mm x 59mm double

Total Ad space
prepayment , single
rates double

3 issues

£47.00
£94.00

6 issues
£88.00

£176.00

12 issues
£158.00
016.00

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. .E1 6 £88.00 El 12 £158.00....E
Double County Guide 3 £94.00. .1] 6 £176.00 El 12 £316.00....0

PAYMENT ENCLOSED
Cheques should be made payable to Radio and
Electronics World. Overseas payments by
International Money Order + Credit Card

Conditions - Payment must be sent with order form. No copy changes allowed. Ads accepted subject to our
standard conditions, available on request.

L I
C P
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ADVERTISERS INDEX
Aerial Techniques 47 Keytronics 43
Aspen Electronics 60

Linkbrook 42
Barrie Elec 25
Beckman 51 Mendascope Ltd 60
Bi-Pak 32
Black Star 56 Network Sat Systems 60
Brian Reed 60 Number One Systems 60
J Bull 57

OMNI Elec 60
P M Components 14,15
Connextions Satallite 18 RAK 38

Reltech 38
Display Electronics 22,23 Riscomp 28,50

East Cornwall 67 Sendz 68
Economic Devices 44,45 Service Trading 18
Edwardschild 38 Sherwood Data Systems 20
CIL Electronics 51 C. R. Supply 50

Field Electrical 42 Telecoms 29
Thanet 6,7

GCHQ 25
GLEB 54 Universal Semi Conductors 54

Hart Electrical 32 R Withers 2

Ragiots.
Elecrronicosd

Me convnunicafions and eiselnanks =mine
ADVERTISING RATES & INFORMATION

DISPLAYAD RATES series rates for consecutive insertions

depth mm x width mm ad space 1 issue 3 Issues 6 issues 12 issues
61 x 90 vapage £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 1/4 page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 1/2 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 AD RATES
colour rates

exclude cost
of separations

series rates for consecutive insertions

depth mm a width mm ad space 1 issue 3 Issues 6 issues 12 issues
128 x 186 or 263 x 90 1/2 page
297 x 210 1 page

£420.00
£810.00

£395.00
£760.00

£375.00
£730.00

£335.00
£650.00

SPECIAL POSITIONS
Covers: Out ide back cover 20% extra, inside covers 10% extra
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 on sale thurs
May86 13Mar 86 19Mar 86 21 Mar 86 10Apr86
June86 10Apr86 16Apr 86 18 Apr 86 8 Mayt36
July86 15 May86 21 May86 23 May86 12Jun86
Aug 86 12Jun86 18 Jun 86 20Jun86 10Jul 86

CONDITIONS & INFORMATION
SERIES RATES
Series rates also apply when larger or additional
space to that initially booked is taken.
An ad of at least the minimum 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 is acceptable for maintaining your
series rate contract. This will automatically be
inserted if 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 liable to pay the unearned series discount
already taken.

COPY
Except for County Guides copy may be changed
monthly.
No additional charges for typesetting or illustra-
tions (except for colour separations).
For illustrations just send photograph or artwork.
Colour Ad rates do not include the cost of
separations.

Printed - web -offset.
PAYMENT
Above rates exclude VAT.
All single insertion ads are accepted on a pre-
payment basis only, unless an account is held.
Accounts will be opened for series rate advertisers
subject to satisfactory credit references.
Accounts are strictly net and must be settled by
publication date.

Overseas payments by International Money Order.
Commission to approved advertising agencies is
10%.

CONDITIONS
10% discount if advertising in both Radio /3

Electronics World and Amateur Radio. A voucher
copy will be sent to Display and Colour advertisers
only.
Ads accepted subject to our standard conditions,

FOR FURTHER INFORMATION CONTACT available on request.
Radio & Electronics World, Sovereign House, Brentwood. Essex CM14 4SE.
(0277) 219876
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EAST CORNWALL COMPONENTS
NEW 1986 Catalogue is now available -range of components greatly increased- over 136 pages fully illustrated. Price £1.00 per copy (free upon request with orders

over £15.00). Includes 50p Credit Note, Special Otter Sheets, Order Form and Pre -Paid Envelope. Order your copy now - will be despatched within 7 days.

MINE121.511
Brand new 3 channsl
pen recorders con-
plete with charts. Full
spec upon request
once only price £40
E10 p&p VAT

LEIMEALICEI
Switch Cleaner 1.24
Circuit Freezer 1.40
Foam Cleanser 1.22
Aero Klene 1.14
Plastic Seal 1.34
Excel Polish 1.12:
Antistat Spray 1.24
Aero Duster 1.48
Su per 40 1.86
Video Head
Cleaner 1.10
Fire Extinguisher

3.28
Silicone Grease
Aer 1.50
Ditto Tube 1.66

Four way extension socket/3 pin sockets/fused and)
with neon indicators. Price £3.50 with orders 011 ORYX PORTASOL PORT -
£5.00 and over (only 1 per order) ABLE GAS SOLDERING

Apart from the above offer you can also purchase
a bank of 'D' types (10 off) encapsulated in a black
plastic box complete with inlet and outlet socket
(Cannon type MS3102E14S-6S) and fuse holder,
this giving you 12V from a very neat and tidy unit.
Dimensions: Approx 245mm x 75mm x 70mm.

£5.99 Each 1- £1.85 P&P

IRON- £13.90
Spare Tips
2.4mm/3.2mm/4.8mm. Price
each 6 £4.50
Powered by ordinary lighter
fuel. Adj temp equiv to 10/60 I
watts. Tip Temps to max of
400'C.

11V4119-0L11-4-7a4iilL1111.111111110.
Carbon Track. Rotary 0.25W Log & 1 in values. All, BT App Telephone Plug -, 3m Lead
1/4in Spindle, 20m1 body dia, Shaft 2' long. 1.25
4K7 -2M2 Single gang log 40 10/3.80 BT App Master Socket Inc. Wiring
1K -2M2 Single gang lin .38 10/3.501 nstms 2.85
5K -2M2 Single gang DP switch log05 10/9.50 BT App Secondary Socket 1.95
5K -2M2 Double gang log & lin 1.25 10/10.50 111"4Y-&Wre Cable per metrea lWE5:1S

100 metres . 12.00

R TR - ARBN ILM 5%
W1ROto 10M (E12 Range) 2p each. 15p/10. 75p/100

/2W 1R0 to 10M (E24 Range) 2p each. 15p/10. 75p/100
Heat Sink W 10Rto 10M (E12 Range) 7p each. 40p/10. 3.50/100 £0.3078105/08/12/15

W 10R to 10Mm (E6 Range) 8p each. 60p/10. 5.00/100 -.132101:12.21
Metal Co -ax Plug 7805/08/12/15/18/24 £0.45

Universal Ni-Cad charger, charges PP3, AA,
C.D
Price £5.10

AA (HP7)
C (HP11)
D (HP2)
PP3

1_111

0.95 ea 10/0.85 ea.
2.14 ea 10/1.98 ea.
2.30 ea 10/2.10 ea.
3.75 ea 10/3.65 ea.

-171SIMN
400mW Plastic 3V -30V 13p each 10/70p
I/1.3W Plastic 4.7V -120V 12p each
10/£1.10
11.5W Plastic 11V -75V 1.25 each
10/11.50
*2.5W Plastic 75V -75V 0.75 each 10/7.00
15W Plastic 12V -30V 85p each 10/8.00
'20W Metal 7.5W -68V 1.32 each 10/11.60

'Only Available while Stocks Last
*Zener Diode Pack-aoomw-s each -
value -11 values -individually packed &

Cable clips for above 100f75p marked
55Zener Diodes 3.50 per pack

Solda Mop 0.12mm
0.74

Ditto 0.08mm 0.76
Industrial Reel
0.12mm £2.90

Complete range
economy and prs.
tensional quality hand

tools

IMITOMIUMMI
XS25W Iron Kit/com-
plete with stand &
plug attached 10.00
CS 18W

as above 9.90
Antex 15W iron 5.25
Antex I8W i ron 5.50
Antex 25W i ron 5.75
Antex elements

2.75
Antex bits 0.90
Antex stands 2.10
Soldersucker 4.50
Spare nozzles for
Soldersucker 0.65

Compound 1.10
Plastic o -x Plug 3.1: 7905/12/15/18/24 £0.50
Metal Line Socket 0:32 LM317K
in leJunction Socket 0 80 I -M3171.

£2.40

/4Wpack 10 each value E12 '-10R-1M 610 pieces 5.75 £0.65

/2W pack 10 each value E12 -2R2 -2M2730 pieces 7.95 puag0/6ge
Lasgptiic..Pshono ' LM723

0.20/4W pack 5 each value E12 -10R - I M 305 pieces 3.35 0.10

0.38
/2W pack 5 each value E12 -2R2 -2M2365 pieces 4.75 Reducer
W pack 5 each value E12 -10R -10M 365 pieces 15.001 0.15 Prices per 10
W pack 5 each val ue E6- 10R - 10M 365 pieces 18.50 ; [131111=1.111:1ME 20mm Quick Blow. 100,125.160.200,250

y0.20 315, 400, 500, 630, 800mA. 1, 1.25, 1_6, 2.5.
3.15,4 5 63A 40p. 20mm Time Delay. 100

£0.42 125, 160, 200mA £1.80. 250, 315, 400, 500.
£0.88 630,800mA £1.00. 1, 1.25, 1.6, 2, 2.5, 3.15,4

5, 6.3A 85p. 1" Maine 2, 3, 5, 7, 13A 85p.

RE I T R KI - each value individual!  acked

2.5W 0.22 to 270R
4W 1ROto 10K. 1R0 to 680R
1K -3K3
4K7 -6K8
10K
7W 1ROto 22K. 1R0 to 5K6
6K8- 12K
15K -22K
11W 1ROto 22K. IRO -4K7
6K8 -10K
15K -22K
17W1ROto 22K. 1R0 -10K
15K -22K

2 amp 12 way
5 amp 12 way

-E I T.R - -EW.UND enerall 5%
15 amp 12 way

159 each 1.40/10
32 amp 12 way

14p each
15p each
113p each
22p each
15p each
16p each
17p each
18p each
19p each
22p each
24p each
25p each

Support pillars for 4W/7W/I IW/17W/ 4p each 30p/10
25W 0.47R -47OR 1.48 each 12.50/10
50W 0.47R-47OR 1.85 each 13.00/10

ERAMI APA ITOR PA K
50V. Ceramic Capacitors- 5 each value
25 values - each value individually marked and packed - 125 total
£4.75 per pack.

C MOTORS Min
35/0866-12 volts 25mmx38mm 75peach 10/£6.00
35/5529 volts 35mmx42mm 859 each 10/£7.00
35/1296-12 volts + m/bracket 25mmx38mm 80peach 10/£6.50
35/0166-12 volts + m/bracket 38mmx42mm 82peach 10/£8.70
SPDC 12 volt Fujiya Speed Control Board 32mmx38mm

£2.50 each £10/£22.00
All prices are subject to change without notice

ype
0.28

AC128 0.30
AC128K 0.34
ACI 41 0.58
AC141K 0.38
AC142 0.56
AC142K 0.38
AC151
AC152
AC153
AC153K
AC176
AC176K
AC187
AC187K
AC188
AC188K
ACY22
AD142 0.88
AD143 0.88
AD149 0.72
AD161/162 1.20
AD162 0.52
AF114 1.20
AF115 2.10
AF116 2.10
AFI21 0.56
AF124 0.42
AF125 0.58
AFI 26 0.58
AFI27 0.38
AF139 0.40
AF178 2.28
AF239 0.50
AF279S 1.40
AL100 5.40
AL102 4.40
ASY80 5.20
ASZ17 2.00
AU110 2.80
AY102 4.32
B40C2200 1.03
BA110 0.68
BA115 0.14
BA121 0.40
BA129 0.38
BA148 0.16
BA155 0.12
BA157 0.28
BB1O5B 0.30
BB105G 0.48
BB110B 0.42
BC107 0.10
A or B 0.12
BC108 0.10
ABorC 0.13
BC109 0.10
ABorC 0.14
BC113 0.42
BC115 0.12
BC116 0.12
BC117 0.22
BC118 0.16
BC119 0.28

.3C125
BC140
BC141
BC1.42
BC143
BC147
BC14713

0.45 BC148
0.45 BC148B
0.57 BC149
0.46 BC149C
0.30 BC157
0.38 BC158
0.28 BC159
0.38 B/C
0.28 61C160
0.38 BC161
1.50 BC168B

BC169C
BC170
AB or C
BC171
A or B
BC172
B or C
BC177
A B or C
BC182
ABorC
BCI82L

LD LC
BC183
ABorC
BC183L
LA LB LC
BC184
AB CL LC LB
BC207
BC212
ABorC
BC212L
LA LB
BC213
ABorC
BC213L
LA LB LC
BC237
BC238
BC251
AB
BC262
AB
BC301
BC302
BC303
BC307A
BC3I7A
BC323
BC327
BC328
BC337
BC338
BC350A
BC35f

rice
0.14
0.27
0.28
0.24
0.26
0.18
0.14
0.10

12
0.10
0.14
0.10
0.12
0.12
0.14
0.30
0.30
0.20
0.12
0.16
0.16
0.10
0.10
0.12
0.12
0.24
0.24
0.10
0.10
0.12
0.12
0.10
0.10
0.10
0.10
0.10
0.10
0.15
0.10
0.10
0.09
0.10
0.10
0.10
0.10
0.10
0.11
0.12
0.14
0.14
0.26
0.28
0.30
0.30
0.30
0.18
0.12
0.90
0.16
0.16
0.12
0.12
0.24
0.16

Type
BC440
BC44I
BC461
BC478
BC516
BC547
A or B
BC548
AB or C
BC549
A or B
BC550
AorB
BC557
BC558A
BCY70
BCZ10
BCZ11
BD124P
BD129
BD130Y
BD131
BD132
BD135
BD136
BD137
130138
BD139
80140
80142
BDI45
BD15013
BD160
BDI 65
BD183
80201
BD202
BD204
BD222
BD225
BD232
80234
80235
80236
BD237
80410
80434
BD438
BD439
80441
BD507
130520
BD687
80707
BDX18
BDX32
BF115
BF117
BF119
BF120
BF125
BF127
BF154
BF157

Price (£)
0.38
0.40
0.58
0.24
0.48
0.12
0.10
0.12
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.16
3.21
2.60
0.70
0.90
0.68
0.36
0.36
0.26
0.26
0.28
0.30
0.30
0.28
1.26
1.82
0.72
1.58
0.45
0.70
0.52
0.57
0.50
0.80
0.40
0.45
0.30
0.30
0.38
0.38
0.76
0.58
0.58
0.85
1.00
1.05
1.20
0.88
0.88
1.00
1.48
0.32
0.50
0.82
0.38
0.42
0.41
0.14
0.46

Type
BF158
BFR160
BF167
BF177
BF178
BF180
BF181
BF182
BF183
8E184
BF185
BF194A
Bib 95
BF200
8F222
8F224
BF224J
81240
BF241
BF244
8F244A
BF257
BF258
BF259
BF262
BF263
BF270
BF271
BF273
BF274
BF294
BF336
BF337
BF338
BF355
BF363
BF367
BF371
BF422
BF450
BF457
BF458
BF459
BFR51
BFR61
BFR90
BFT41
BFT43
BFW11
BFW44
BFX29
BFX48
BFX80
BFZ85
BFY50
BFY51
BFY52
BFY90
BFY905
BR100
BR101
BR103
BR303
BRY39

Price (L)
0.30
0.23
0.32
0.42
0.28
0.27
0.27
0.32
0.32
0.30
0.28
0.15
0.12
0.30
0.38
0.16
0.20
0.30
0.30
0.34
0.30
0.22
0.26
0.30
0.34
0.38
0.30
0.28
0.22
0.34
0.46
0.32
0.28
0.28
0.37
0.35
0.24
0.27
0.20
0.38
0.36
0.37
0.35
0.38
0.32
0.86
0.88
0.86
0.84
0.88
0.28
0.78
6.46
0.35
0.22
0.22
0.22
0.80
1.34
0.25
0.40
0.50
2.75
0.50

ype
BRY56
BSX19
BSX20
BSX59
BSX76
BSY52
BSY95A
BT100A/02
BT101/300
BT101/500
BT102/300
8T106
BT108
BT109
131116
BT119

Price (£1
0.42
0.32
0.30
0.78
0.65
0.35
0.25
0.90
2.75
3.25
3.60.
1.15
1.25
1.15
1.20
3.30

137120 3.50
8T121 2.99
137138/600 1.30
BT151/560R 0.90
BTY79/400R 2.80
BU100A 2.30
BU104 1.80
BU105 1.20
BU105/02 1.55
BU108 1.75
BU124AE 0.98
BU126 1.40
BUt33 1.90
BU204 1.30
BU205 1.30
8U206 1.50
BU208 1.40
BU208A 1.40
BU208/02 2.05
BU326S 1.75
BU407 1.10
BUX80 3.70
BUY20 2.75
BUY69A 2.60
BUY69B 1.98
BY100 0.80
BY103 0.50
BY122 0.60
BY126 0.10
BY127 0.08
BY133 0.08
BY135 0.35
BY164 0.45
8Y179 0.56
BY182 0.80
BY184 0.38
BY187 0.65
BY189 8.73
BY198 0.64
BY199 0.72
BY206 0.14
BY207 0.16
BY210/400 0.21
BY210/600 0.24
BY210/800 0.28
BY227 0.22
BY228 0.46
BY238 0.65

Type Price (£)
BYXI 0 0.20
BYX36/150 0.40
BYX36/600 0.48
BYX48/300 0.70
BYX55/600 0.30
BYX7I/600 1.18
BYZ 212 0.78
Cl 06D (400V) 0.48
C106F (50V) 0.36
040C1 1.08
D4ON I 1.12
E1222 0.30
E5024 0.30
GET872 0.60

GET882
1772001
1772003
MCR106/5
ME0413
ME6002
MEU21
MJ400
MJ2955
MJ3000
MJE340
MJ E520
MJE2955
MJE3055
MPSA05
MPSA12
MPSLO1
MPSU05
MPSUO6
MR502
MR854
NKTSER18
0A91
0A210
0C26
0C35
0C36
OC44
0072
0081
ORP12
R2008B
920106
R201013
R2540
TIC45
TIC47
T1C29
TIP30A
TIP31C
TIP32
TIP33A
TIP34A
TIP41C
TIP42
TIP47
TIP121
TI P2955
TI P3055

1.90
0.18
0.34
1.20
0.70
0.26
0.62
0.45
1.00
1.80
0.46
0.44
1.60
1.40
0.30
0.30
0.34
1.05
1.18
0.40
0.86
1.88
0.07
0.66
2.65
4.75
1.75
0.72
0.70
0.68
0.85
1.20
1.20
1.20
2.71
0.45
0.70
0.30
0.32
0.39
0.35
0.55
0.70
0.42
0.44
0.42
0.63
0.70
0.58

7 yPe
TIS43
TIS88
TIS90
71020
Y728
Y969
2E75
ZTX107
ZTX502
N4001
N4003
N4004
N4006
N4007
N4148
'15400
N5402
N5405
N5406
N5408
S44
S920

2N1306
2N2122A
2N2222
2N2904A
2N2926G
2N3053
2N3054
2N3055
2N3703
2N3773
2N3904
2N3906
2N5294
2N6107
208337
2SC1098
2SC1172Y
2SC1173Y
2SC1279
2SC1306
2SC1307
2SC1413A
20C1449
2SC1507
20C16713
2SC1758
2SC1909
2SC1923
20C1945
2SC21953
2SC1957
2SC1969
2SC2028
2SC2029
2SC2078
2SC2091
2SC2098
2SC122A
2SC2314
2SC2335
2SK135
3N211

Price (£)
0.88
0.50
0.27
2.45
0.14
2.80
0.60
0.14
0.22
0.04
0.05
0.05
0.07
0.07
0.04
0.12
0.13
.16

0.17
0.19
0.06
0.07
1.42
0.34
0.30
0.48
0.14
0.30
0.60
0.65
0.10
2.80
0.20
0.20
0.80
0.80
1.80
0.84
1.70
0.88
0.50
0.92
1.50
2.70
0.60
0.60
1.00
0.68
1.20
0.30
2.88
0.70
0.70
2.80
0.73
2.70
1.05
0.70
2.90
3.20
0.80
1.50
3.80
3.52

1111MEnNOMMII
CY802 .95
CV4015 2.80
EABC80 .98
EB91 1.30
ECCB1 1.00
ECC82 .90

1.00
.80
.95

2.80
1.25

.85
1.20
1.70

ECC83
ECC84
FCC%
ECC86
ECC88
ECC198
ECF80
ECF86
ECH35
ECH42
ECL80
ECL86
EF80
EF86
EF91
EF184
EL34
EL84
EL95
EL509
EL519
EM84
EY86/87
EY500A
EZ80

3.75
1.20

.75
1.75

.75
1.80
2.00
1.00
3.25
1.00

.80
7.85
7.95
1.75

.65
2.50

.75
GY501 1.40
KT66(GEC) 18.00
KT88(GEC) 19.00
PCC189 .85
PCF80 .95
PCF84 .75
PCF87 .50
PCF800 1.20
PCF802 1.05
PCF805 2.00
PCL82 1.00
PCL84 1.00
PCL86 .90
PCL805 1.05
PD500 2.90
PFL200 1.8
PL36 1.
PL504
PL508 2.
PL519 5.
oL802 5.
PY81/800 1.

PY88
PY500A 2.2

INTE RATED
CIRCUITS

709
741
747
AN2140
AN240P
13776218
CA301AT
CA58E
CA810CM
CA3020
CA3065
CA3(180E
CA3130E
CA3140
HAI 366W
LA4422
LC7131
LC7137
LM324N
LM380N8-P
LM380N14-P
LM1011N
LM1458N
LM3900N
M515131
M515151
MC1307P
MC1327P
MC1330P
ML23213
ML23713
NE555
SAA1025
SAS560
SAS570
SAS580
SN76033N
SN76131N
SN76226DN
SN76227N
SN76660N
SN76666NO
STK015
TA7146P
TA7203P
TA7204P
TA7205AP
TA7222P
TAA550
TAA611Al2
TAD100 2.90
TDA120A 0.80
AS/S/SB/T/U 0.80
TDA120B 1.30
SA/SQ/UQ
TBA520
TBA530
TBA540
TDA560C
TDA800
TBA810S
TBA950/2A
TCA270SA
TDA1003A
TDA1006A
TDA1035S
TDA11700
TDA1352A
TDA2002
TDA2020

0.35
0.25
0.70
3.80
3.42
1.98
2.88
0.66
1.20
2.10
1.60
0.68
0.90
0.45
1.59
3.20
4.90
5.40
0.45
1.15
1.80
3.20
0.98
0.85
2.30
3.18
1.99
1.50
1.60
2.10
2.30
0.25
4.00
2.50
1.85
2.85
2.50
1.99
1.70
1.10
0.75
1.40
6.20
4.60
2.76
1.50
1.30
2.32
0.50
3.50

1.30
1.50
1.20
1.64
1.50
0.80
1.20
3.05
4.02
5.50
2.45
2.20
1.99
1.80
1.80
4.00

TDA2030 1.90
TDA2140 2.90
1 DA2160 2.50
TDA2522 2.75
TDA2530 2.20
1 DA2532 2.80
TDA2543 3.20
TDA2581 4.60
UPC57512 1.45
UPC741G 0.95
UPC1156H 2.75
UPC1180 2.75
UPC1218H 1.80
UPC1370C2 2.50
UPC2002H 2.75
UPC2002U 2.75

LEFAINNINI

4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4033
4034
4035
4036
4038
4039A
4040
4042
4043
4044
4046
4049
4050
4051
4051
4052
4053
4066
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4085
4086
4089
4093
4094
4095
4096
4097
4098
4099
4161
4162
4163
4174
4175
4195
4501
4502
4503
4507
4508
4510
4511
4512
4514
4515
4516
4517
4518
4020
4521
4522
4526
4527
4528
4531
4532
4536
4538
4539
4541
4543
4549
4553
4554
4555
4556
4557
4558
4559
4560
4562

0.19
0.24
0.24
0.68
0.24
0.59
0.44
0.39
0.23
0.24
0.35
0.58
0.58
0.38
0.54
0.59
0.59
0.78
0.58
0.68
0.30
0.49
0.24
0.89
0.44
0.44
0.73
0.33
1.28
1.25
1.40
0.68
2.48
0.73
2.70
0.58
0.48
0.42
0.48
0.58
0.38
0.34
0.68
0.68
0.58
0.58
0.44
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.68
0.24
0.24
0.24
0.24
0.58
0.58
1.22
0.37
0.70
0.93
0.98
2.65
0.78
0.75
0.96
0.96
0.96
0.96
1.00
0.99
0.38
0.58
0.38
0.45
1.28
0.54
0.54
0.54
1.10
1.20
0.80
2.70
0.48
0.50
1.10
1.20
0.58
0.64
0.68
1.20
0.84
2.50
0.78
0.80
0.94
0.70
3.98
2.40
1.80
0.34
0.54
2.40
1.10
3.90
1.50
3.48

EAST CORNWALL COMPONENTS
DEPT REIM 119 HIGH STREET
WEM
SHREWSBURY SY4 5TT TEL:093932689

Telex: 35565

4566 1.90
4569 1.75
4583 1.00
4584 0.54
4585 0.55
40100 2.10
40101 1.20
40102 1.30
40103 3.95
40104 1.15
40105 2.10

74L500 0.24
741001 0.24
741_002 0.24
74LS03 0.24
74L004 0.24
74L005 0.24
74L008 0.24
741009 0.24
741010 0.24
741011 0.24
741512 0.24
741013 0.33
741014 0.48
741015 0.24
741019 0.44
741020 0.24
741021 0.24
74LS22 0.24
74LS24 0.28
74LS26 0.24
74LS27 0.24
741S28 0.24
741030 0.24
741032 0.24
741033 0.24
741037 0.24
741038 0.24
74L040 0.24
74LS42 0.50
74LS47 0.79
741048 0.85
741851 0.24
741055 0.24
74LS73 0.30
74LS74 0.33
74L075 0.44
741076 0.38
741078 0.38
74L583 0.68
741085 0.82
741086 0.35
741090 0.48
741091 0.90
741592 0.54
74LS93 0.54
741095 0.60
741096 1.20
7410107 0.40
7410109 0.44
7410112 0.44
7415113 0.40
7410114 0.39
7410122 0.68
7410123 1.00
7410124 1.25
7410125 0.52
7410126 0.50
7410132 0.60
7410135 0.26
7410136 0.42
7418138 0.44
7410139 0.58
7410145 0.93
7410147 1.64
741_0148 1.28
7410151 0.70
7410153 0.70
7410155 0.55
7418157 0.45
7410158 0.58
7410160 0.62
741S161 0.68
741S162 0.70
7410163 0.68
7418164 0.74
7410165 1.10
7410166 1.50
7410168 1.48
7410170 1.40
7410173 0.98
7410174 0.75
7410175 0.70
7415190 0.82
7410192 0.98
7415193 0.98
741_0194 0.75
7410195 0.74
74LS 1% 0.84
7410197 0.98
7410221 0.85
7410240 0.80
7410241 0.80
7415242 0.94
74LS243 0.94
7410244 0.80
7415245 1.20
7415247 1.00
7410251 0.75
7415257 0.73
7418258 0.75
7410259 1.20
7418266 0.55
74LS273 1.20
7415279 0.70
7410283 0.80
7418353 1.10
7410365 0.50
7415366 0.50
7418367 0.50
74L0368 0.50
74LS373 1.00
7415374 1.00
7410375 0.70
7418377 1.25
7418378 0.95
7418390 0.80

ORDERING: All components are brand new and to ful 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 welcome.
(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.

Access

AW
67



SAA5000A £1.50
SAA5012A 05,00
SAA5020 £3,50
SAA5030 £5.00
SAA5040 £3.50
SAA5040A C4.40
SAA5050 03.50
SAF1032p E2.50
SAF1039 C2.00

 SAS560 £2.00
SA5660 £1.00
SA8670 £1.00
SL901B £4.50
SL918 ' £4.50
TA7122 £1.15
TAA320A 50p
TAA470 £1.50
TAA570 .... ........... ... ..755
TAA61113 50p
TAA621 02.00
TAA661 50p
TAA641 01.50
TA7117 50p
TA7120P 50p
TA7315AP 50p
TA7607AP 40p
TA7609P 50p
TBA120A 40p
TBA120AS 50p
TBA120SA 40p
TBA120B 40p
TBA120SB 40p
TBA120SQ . £1.00
TBAS120U.... ......... 74
TBA1200 30p
TBA120C 40p
TBA1441 ... ..... . ..... ..... £1.00
TBA231 75p
TBA3950 50p
TBA396Q £1.00
TBA396 75p
TBA440P £1.00
TBA1440C
TBA4800.. ..... . ......
TBA520 £2.00
TBA530 £2.00
TBA540,.,.:,..., . . .. £1.00
TBA550Q £1.75
TBA560CQ ... ...... £2.00
TBA570 ... ............ £1.50
TBA625 50p
TBA641 ... .. , ......... £2.00
TBA651 .... ............ 02.00
TBA673 01.00
TBA72OA £1 50
TBA7500 £1.50
TBA780 £1.50
TBA800 50p
TBA810AP 60p
TBA8105 150p
TBA820 60p
TBA890 ..... ..... . ...... ....CIAO
TBA900
TBA920 01.50
TBA9200 £1.50
TBA950 £1.50
TBA990Q.... .... . ..... CIAO
TMS1000NL .... .... £2.00
TMS1943 clociccnip£1.00
TMS9980... ........... C4.00
TMS9901... ............ CIAO
TMS2716JL £1.00
TMS3529 £1.00
TMS3720ANS ...... £3.00
TMS4014 . 70p
TX -012
TMS9902 £1.20
ULN2216 75p
SN29848 50p
SN29770BN ..... . £1.00
SN29771BN £1.00
SN29772BN £1.00
SN7402N CIAO
SN7472N CIAO
SN74107 £1.130
SN74167 70p
SN7472N 20p
SN75108AN £1.00
SN76001.. ........... . 01.00
5076003. E1.00
5076013ND.. ..... . £1.S0

SN76008.. ........... ... MOO
SN76023N £1.50
SN76033.... ....... . ... .. £1.60

Diodes
BY127 10p
By133 lop
BY134. ................ 10p

BY1BY176........ ........... 24
sy179.... l..... 400

BY187 700
BY190 40.
BY196 30;
BY198 10p
BY204/4 sn
BY206 8.
BY208/800 s;
BY210/400 sr,
BY210/800 .. 14

BY224/600:4.6A/...
500

600v bridge .... ..... ..... £1.00
01226 i 5p

B1229/480 30p
BY237 5p
BY254 -

lop

BY299 -

BY406... ........... ........ ...... 130
BY527 2°P
BY407a . 106
G11 470M/250V SP

£ 1 . 0 0 a a
Min 12volt relays 78p

R 1039.. ...... . ..... ..... 40p
R2009 1313p

R 2010b £1.00
R2029 50p
R2210 60p
R2257 60p
R2265........ ..... . ..... ... 50p
R2305........ ........... ... 50p
R2306 50p
R 2322/2323_, ..... ..pairt3Op
R2323 15p
R2396 60p
R2461.. 130p
R2030 50p
R 2443=30124 ....... 40p
R 2737........ 400
82738=TIP41... ...... 30p

R2775=TIP41c 40p
R3129=TIP47 40p
52008b 80p
2SC940 'f1.00
BU 105/04 80p
BU 108 £1.00
BU 124 0p
BU 126 8
BU 180a

65p5p

BU 204 70p
BU 205 £1.00
BU 206 £1.00
8U207 £1.00
BU 208 80p
BU 208 on heat sink 70p
BU208A , £1.10

- BU 208D 00p
BU 222 £1.00
BU 326 £1.00
BU 407 60p
BU409 60p
BU 426V 60p
BU500....... ...... :. ........ £1.10
BU 508A £1.20.
BU 526 p
BU 705 CIAO
BU 807 £1.00
BU 824 £1.00
BU 826 £1.00
BUW 84 300
BUY 71 MOO
TIC 106A 30p
TIC116rn 40p
TIC 116nN 1003 35p
TIC 126N 40p
TIC 206m 30p
TIC 225S 40p
TIC 226E ...... 40p
TIC 226m 30p
TIC 236m 30p
TICV 106D (T092 case
2A/400V) ...... 10p

TIP 30 Op
TIP 30A 3511
TIP 30B 40p
TIP 30C ....... ............... 45p
TIP 31 30p

TIP 33E1 50p
TIP 33C 70p
TIP 34A...... ................. 50p
TIP 348...... ................. 60p
TIP 34C ...... ................ 70p
TIP 35B 50p
TIP 35C ...... ................ 70p
TIP 35D,...... ................ 80p
TIP 36 SOp
TIP 36C ...... ................ 70p
TIP 41B....... ............ i ... 40p
TIP 41D ......... . .... ....... 70p
TIP 42/BRC 6109.. ..... 30p

TIP 49 .......... ............... 30p
TIP 57 30p
710 100 ....... . . .............. 30p
TIP 102 ........ ............... 30p
TIP
TIP 115 50p
TIP 117 50p
710 120 3411
TIP 125 35p
TIP 130 30p
710 131 25p
TIP 136 . 30p

TIP 640 . ... 50p
TIP 2955 35p
T6032 30p
16036 40p
T6040.. ..... 40p
16047 40p
T6049 40p
T6051 40p
T6052 40p
T9004 40p
T9005 40p
ZTX 1020............... ..... 10p
ZTX 107 ....... ..... ..... ..... 10p
ZTX 108c 10p
ZTX 109k................. ..5p

ZTX 341 ....... .......... 10p
ZTX 342 ....... ............... 10p
ZTX 384 ....... ............... 10p
ZTX 451 ....... .............. 10p
ZTX 550 ...... ..... .. ......... 100
MJ 2253 60p
MJ

SP 8385.................. ..... Sop
SAB 3205 £1.00
SAB 4209 £1.00

SPECIAL OFFER CVC21
Chasis complete ..... 035
Computer Transformer
20v/2.25A; 20v/I.5A; 17/5A;
19/5A; 28/05A £3.
Mains ViewData
Torroidals £3.75
240V/240/6V/4 amp/6v
500m/a in/out

BD 517 30p
BD 519 30p

BD 544 30p
BD 595 30p
BD 610 30p
BD 646 30p

BD 678....... ..... . .... . 30p

Voltage Regulators
+5V/UA78P05SC 30p
-pv/LM70M06CP 25p
-8V/79M08c 30p
+ 6 V / 7 8 M 0 6 c . . . ....... 30p
+10v/78LA10 .. 20p

LM 342/18 . .30p
LM 34075.0 50p
+12V/LM 340712 . 50p
+15V/78M15 150
+18V/MC78M18.. ..... 20p
+24V/78M24 30p
MC 7724cp 40P
MC 7824 40p
TIS 90 - 10p
TIS91 20p
TIS92. ... 20p
TIS 93 20p
U 19885.............., 40p
U3832 15p
U3845 15p
MR 508 10p
MR 501 10p

MR 502 10p
BCW 71R Op
BYF 1202 1011
BYF 1204 1011
BYF 3126 sop
BYF 3214 4op
BYX 10 6p
BYX 36/600 35p
BYX 36/300 25p
BYX 49/600R 75p
BYX 55/350 10p
BYX 55/6000 (Bead) 10p
BYX 71/350 2011
BYX 71/600 sop
BYX 72/300 2op
BYX 36/600 sop
BYV 95B lop
BVY 95C 120
BYZ106 10p
BPW4t isp
BYW56 2/A1000v 011....13p
BZU 15/24 54p
BZY93c75 SOp
BZV 15/18 30p
BZV 15/30 30p
BZW70c6v2 lop
BZX 79.3v top
BC414 lop
130416 lop
BC440 OD
BC454 lop
BC455 . ..... 10p
BC456 ipp
00460 25p
BC462 top
BC463 10p

BC527 . ................ ...... 10p
BC532 ...... ................ . 10p
BC546 10p
BC547 ion
BC54 8 ' .10,.

BC556 lop
BC557 10p
BC558 10p
BC559 10p
130635 1011
BCX31 25p
BCX32/36 pair 7511
BCX32 25p
BD116 25p
BD124 sop
BD124 (metal) sop
BD130Y 250
BD131 30p
BD132/238 ' OP
BD135 25p
BD136 Sop
BD138 3op
BD176 2Sp
BD182 21.00
BD183 70p
BD202 sop
BD204 gop
BD221 2011
BD222 ................ 30p

gop
BD226 20p
BD233 30p
BD235 35p
BD239 15p
BD243c OP
BD244 sop
BD250a .... ..... .. 30p...
BD252 2011
BD253B.... ............... 50p
BD33t 20p
BD332 20p
BD373b 20p
BD416 25p
BD433 25p
BD437 2sp
BD439 sop

BF761 30p
BF858 OP
BF871 30;
BFR39 15;
BFR52. ... , . ...... .......... ....7p
BFR79 .isp
BFR81 1511
BFR87 10p00765320
BFS60 ................. ... 10p
BFT42 209
BF694 lop
BF758.. ........... ..... ..... 30p
13E760 30p

BFT43 10p''''''"
BFT84........ .......... 8p
BFW11 ..... 2op
BFX29 3on
BFX84 25p'
BFY50 15p
BFY52 20p
BFY90 25p
BLY49 25p
BPW41 2511
BRC116 250
BRX43 15p
BRX48X 10p
BRY56 wp
BSS68 10p

. ..........BSY79 ..... ..... 10p
BSY95a lop

TCE82 30p
2N930 s
202221 8,'
2N2906 100

......... .
203566 'lop
2N3702 .... ..... ..... _lop
2N3711 .... .......... . ..... 10p
2N3583 50p
203904 .... ........... 1513
204355 .. 10p
2N4442 21.00

£1.00
205296 ... ........... ..... ..... .. 40p
2N5983 30p
206099 pop

... ........
206109 .... ...... .. 40p
206130 sop
2N6133 .......... 20p
206348 20p
206399 lop
2X 206099
on heat sink Op
25A437.......... 20p
256407 Sany.o-
703 lop
25B474 30p
2913566 10p
25C381 lop

250458 50p
2SC515 10p
2SC732 10p
2SC733 10p
2001030 £1.00
2SC1172A 10P
2SC1173 n,,,..1°P

2001419 .....a,"=1546
2SC1725 Op
2C2068 20.
2SC2073 ap

£1,002SC2122ADesigned
2002229 1511

2SC7350 15P
2SD180T03 800/6A 15p
6A 15p

2sKNA
BC107 10p
BC108 1011
130109 51,
130113 LIP
130114 '''P
130115 100
BC116

i0.
BC117 20;
BC119 2op
BC125 10p
80126 10p
BG139 10p
00140 30P
BC141 25P
BC143 25p
BC147 . ...... . ..... . 10p
BC148 10p
BG149 10p
00153 10p
BC154 lop
BC157a 10p
BC158 10p
BC159 10
BC -160/16.... ..... ... .25p

BC172 1°9
13C173 10p,,.BC174 1""
BC183 10p
BC184 10pL.C.D.
BC204 10p
BC207 10p
BC212 10p
BC213 lap
BC214 .. ..... .... .10p
BC237 10p
130238 EIP
BC239 10p
BC250

,,,...8P
BC251 ;.7
130252
130262
BC263b 2op
BC294 30p
BC298 ........ ..... ..., 10p
BC300 30p
BC301 . ..... . ..... ...... ...... 30p
BC303 3012

Bc307 ;;;- ............. ; ...... -..,71,
BC308 ,'..p
130309 ''''.'130327 1011
80328 .. ....... 10p
BC328/338.pair .... 15p

BC338 10p
BC347 10p
BC349b 10p
130350 20p
BC365 lop
130384 '''Is
BC394 ....... ...... ... 10p
BC413 100
SN76110N .......... ...... £1.00
SN76115AN 50p
5076131 Op
00761410 £1.00
SN76226 £1.00
SN76227N ...... ...... ....... .. 80p
0N76228N £1.00
SN76270 £1.00

.....................00
SN76544N.. ..... ... £2.00

50
SN76546... ...... ...... e1 .00
SN76550 30p
5N76552 sop
5076570 £1.00
SN76620.... . _.Sop
0076650... .....................SOP...... ... 50p
5076660N 40p
SN76620AN 5°P
SN76666 £1.00
SN76705N £1.00
SN7670N.... ..... ... ......... ..75p
SN76708AN 750
SN76720... ..... ....... £1.00
UA783P3 40p
BT100A/02 40p
BT138/10A 70p
BT146 30P
TBA5400.......... ..... ... £1.50
TCA270 £1.55
TCA270Q..... ..... .. ..... .£1.013
TCA640. ..... ........ ...... .£1.00
TCA6 .. £
TCA270S . ... C1.00
TCA270SQ ....... .. ,. ...... 01.00
TCA740 21.00
TCA800 £4.00
TCA830 £1.00
TCEP100..... ..... .. 02.25
TCE120CQ £1.00
TDA4400. ...... ... ..... £1.00
TDA1003A ........... £1.00
TDA1010............ £1.00
TDA1060A £1.50
TDA1072... ...... .. ..... £1.00
TDA1151... ..... ... ...30p
TDA1170.. ...... ...... £1.00
TDA1190............. .. £1.013
TDA1200 75p
TDA1327A £1.00
TDA1365.. ...... ... ..... £3.00
TDA1412

. 50P
TDA2003 SOP
TDA2004 ...... .'...... ...... £2.00
TDA2010 £1.00
TDA2140 £3.50
TDA2030 moo
TDA2525 £1.00
TDA2640..... ..... ... £2.00
TDA2522............ £1.00
TDA2530.. ...... .. ...... £1.50
TDA2532 £1.00
TDA2540 BOO
TDA2541 £1.00
TDA2571AQ ...... £2.50
TDA2575A £1.00

10 Mixed
TV & radio speakers

- £4.00
2x Hi-Fi Philips car tune up
tweeter EN8320£10.00
ITT CVC45 8 way resistor unit
for v/cap £3.00
4700/10Vx 10 50p

68/16x 10 50p
150/16 x 10 SOp

47/25 0 10 50p
220/25010 80.

1/250 X 10 50p
G8 Speaker £1 00

6x48r £1.00
TDA2581 £2.50
TDA2590 £1.00
TDA2593 E1 .00
TDA2560 Sop
TDA2600 £5.00
TDA2611A £1.00
TDA2611A0 £1.00
TDA2653 " £1.00
TDA2002 £1.00
TDA2640 £2.00
TDA2680...... .......... £1.00
TDA2690 £1.00
TDA2593 £1.00
TDA3190 £1.00
TDA3560 £4.00
TDA35710 £1.50
TDA9433 £3.00
TDA3651AQ £3.00
UPC1365 £3.00
-SN74LS125AN gap
SN174LS 248 50p-
SIL4516 50p
SN16861NG 50p
SN16862AN am
SN16964AN son
SN29764AN .21.06

UA721 4°..K
UA7300 ",,
MJE3055 £1.00
MJE2801 20P
MJE2955 50p
MJE13005 30p

Philips Cartridges
G P412 ........ ............... £6.00
GP412/11 25.00
GP406 . 6.00

'011-061/40111- £

A1222 15
A1223
AC106

15P
15p

AC121 1511
AC124 15P
AC128 15p
AC137
AC151

15p
igp

AC131 isp
AC138 15.
AC152 1.",
AC153K

47,..''
'''','

AA. 2116492K 15p
15P

A 176 15P
AC176K 15p
AC178K 15p
AC179 15p
AC186 155
AC187K 15.
AC188 15'.
AC188K

15;
ACY21

25p

PIIIIJP
Philips stereo headphones min £3.50
Philipssolder irons, 25w mains £4.00

8000/30v 50p
470/40v x 10 £1.00
22/100v x 10 E1.00

100/350v 70p
400/350v 70p

.47/5600 25p
1/600v 250

.0220 kv 10p

MODEM
Line Terminal Unit

VM6501 £4.00
to work at 1200/75 or

and Connec-t1i200n0 /1 Data200 .

Supplies

Indicator Tube
17758705 £1.00
8Seg Display FND500 . 20p

Mullard 12.5V/170
Mc/s 45 watts

BLW60C £4.00
Mullard Broadband
B.F. power modules

UHF. BGY22E £10.00
PT4236C. PT8706C,

P79783 .
£3.00

ITT Micro Phone M5 50p
- with switch

Sub -min Relay
low voltage 50p

Mains relay coil 230v 30p
Philip PP3 batteries

10 for £3
120 battery holders A.A.

50p 1.5 battery
TA/12v 2 pin battery

lead 30p

VM6101
MULLARD TELETEX

DECODER
With interface panel and

data command panel
New 06 Post £2

12 Volt Aerial Changer
over Relays 144 Mc/s

45 watts SOp

GEC Hitachi
V/Cap. tuner, after 1979,
Series £8.00
6 Push Button Unit for
GEC 2100 Series
Replacement for Touch
Button Unit £8.00

13 SEG LED Display
with driver I.C.

LM1017 sop
Various Tools and Accessories

Philips microphone SBC 466 £10.00
Phi I i ps 'The Cred it Card' calculators, solar powered £6.00
Philips dual power calculator SBC 1833 £10.00
Hills MR TRRs HT520 £15.90, H7420 £14.00
Microphone Philips stereo SBC 469 £23.00
1000 flat LED reen
VM6103 Mullard Teletex D'ecoder

£20.00 or 3p each
£4.00

TN V/Aeria130011 £1.50
clock display with alarm 75p

±40/P push mains switch 20p each
Mains lead & two pin socket for radio cassette 35p
T/V loop aerial 75p
Radio TelescopeAeriai £1.00
Philips Neon Lamps for TV sets Sp
Freeze £1.20
Foam Cleaner £1.20
Contact Cleaner £1.20
Cans of Anti Static, Degrease Cleaner and Anti Corona All at £1.20
Push Button Mains 5p
Lorlin Full Remote RelaySwitchfit most7Nsets, mains 4tag,2 tag 12volt

£1.00
Mains timer, 13 amp- up to 2 hours; easy to use, plugs into socket £3.00
Sellotape PVC Electric Insultation 50mrn x 20M 70p
Screen locking agent, large can £1.50
20 GEC Service Manuals & Rank
Red E. H.7. LAED and Anode Cap

£5.00
£1.00

10 0 011 Cap 470/250 £15.00
Weller solder iron 15 watt/25watt £5.00
2 way baby alarm/i ntercom with long leads £5.00
Phillips universal batterytester/charger, f use/bulb tester.... to dear £4.00
Hitcachi Silver Oxide Battery G13 UCC357IECSR44 1.5V 80p
70ML Silicone Sealer (clear) £1.00
100 Coax Plugs £10.00
De -solder pump + 2 nozzels Philips £5.00
Plastic box for i.c.s.6"03"01/2" SOp
Flat Red LED 12p
500gm 60/40 solder reel ........................ . £7.00
Clearweld glue pack 30p
Dual v/u meter -20- + 10db £1.00
K30 therm istor 232266298009 75p
GEC Mains Power Supply R.E.G £3.00
Frapi I moving iron rneter, 0-5 amp 0-60v, 0-40 arn ps 0-2500

£2.50 each (cost £16.00)
AD143 509
AD149 sop
AD161/162

p.540;
- ...

AF139
AF181

'"'"£1.00..
AF239 2011
AL
AL102 £1.75
BC161 30p
BD507 50p
BD509 30p
BD510 30p
00019BD57 Op

1
....",,

BD534 .,'''.08D535 .1.11
BD544D 3014
BD562 30p
BD610 40p
BD646 80p
BD676A 305
8D678 505
130681

25
''

BD807 20o
BD826

.,...

BD948 4.13OP
BDX75 2011

BDX32 z£1.25
B9115 200
BF121
BF127

20p
20p

BF137 20p
BF157 213.

."
BF160 200
BF161 20p
BF064.. . .... 55---P
BF179 30P
BF180 20p
BF181 20p
BF182 200
8F104 20p
BF194 lop
BF195 inn";7
BF196 '-'1'
BF197 12p
89190 10p
BF199 10p
B9200 20p
BF222 10p
BF224 15p
8F238 20p
BF240 16p
BF244 40p
BF245b 20p
BF256 10p
BF257 200
BF258 25p
BF262 15p
BF263p ggp
BF264 150

:00 W/W Res £1.50
BF199 2010,01.00
10020 Tu rn 100k pots. Rank £2.00
Thorn 9 volt power supply
regulated £3.00
BF 470 20 for £2.00
20Slider Knobs 700
6 Mixed UHF Aerial Isolating Sockets, some with long leads. Fit ITT, GEC,
Ph il ips, Pye £1.00

Mixed Packs
T066,12 Power Trans RCA 16182 NPN £1.00
Replacement for BD124and Mounting £1.00
Kits £1.00
50 Mixed AC series Transistor £4.50
15 Panel mount rocket switch 250V/10A £1.50
25 Panel Mount Bu lbs & Neons £1.50
10A £1.50
Mixed ribbon cables E1.00
25 LEB red/yellow/green £1.50
201/C Holders £1.20
20 Large LED Red £1.00
20 Small LED Red £1.00
10020 Turn 100K Pots £1.00
1 oo Transistor £2.50
20 Convergence Pots 80p
100 Sticks 01.00
10 Therm istors 50p
20 SI ider Pots £1.00
30 Presets 50p
40 g lass reed switch £1.00
10 press to make switch 70p
40 Pots £1A0
10Gun Switches 50p
5 Tube Bases £1.00
1,000 Diodes, Condensers, Resistors
on Bandolier £2.00
Lucky Dip 600 gram £1.00
Jungle Bag 5kg £5.00
20 Knobs £1A0
40 Pots, 1/4"+6mm spindles for audio/TV £3.00
20mm Fuse Holders
Chassis Mount 2010,01.00
IN4001/6100 mixed £2.50
EHT Diodes, small 20 for CIAO
20 Mixed Switches £1.00
ITT M5 50p
Microphone -ITT -Rank 30p
400V/4A Triac 1000r 01.00

SENDZ COMPONENTS
63 Bishopsteignton, Shoebulyness, Essex SS3 8AF

SAME DAY SERVICE
All -items subject to availability. No Accounts:

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 9-1/2.30.6 GVMT + school orders accepted on official headings

add 10% handling charge
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