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Tune into Withers Bargain Centre!

RAYCOM EXCLUSIVE
PRODUCTS
2mtr5/8 mag mount .................. £15
2mtrY4mag mount ... ....... £9.98

(Complete with PL2501)
10mtr Beta 3000 modiflect Rigs

Unmodified Rigs
757 mod boards..........
10mtr FM BETA 3000 mod .
Unmodified BETA 3000 .............. £69
10FM FBX/SANYO MOD BOARD
fits into most CB’s with the Sanyo
LC7136/7 chip fitted £22.50 or we
canfititfor£30inc post
FBX/SANYQ 10FM kit of parts
.................................................... £17.50
DNT/LCL10FM MOD KIT.....£12.95
YAESU FT757GX fast tuning mod
kit c/w instructions ................ £29.50
orwe canfititfor ... £37.50inc
NEW FRG9600 Mod Kit extends
the UHF range up to 945 mhz, +
improves 'S’ meter + sensitivity
Send Radio and £25.00 inc post.

HAND HELDS

We've the largest selection of
hand-helds inthe UK!
KENPRQO KT200EE 2mtr 2W

YAESU FT209RH 2mtr 3W .. £245.00

YAESU FT203R 2mtr 2W ..... £195.00°

YAESU FT703R 70cm 2W ....
YAESU FT709R 70cm 2W....
ICOM IC2E2mtr2W.........

ICOM IC4E 70cm 2W...

£239.00
£259.00
... £199.00

ICOM ICO2E 2mtr 2W. £269.00
ICOM ICO4E 70cm2W........... £279.00
ALINCO ALM203E 2mtr 3W

.................................................. £239.00

++ many more models available
FREE portable antenna with
every handheld purchased.

POWER SUPPLY
UNITS
10A Moonraker.........cc......... £62.50
10-12 Moonraker ... £69.00
10A Bremi.......... £52.50
5A G-Com... £29.50

3A G-Com (UK made)
5A G-Com (UK made)
10A Bremi (ltaly)........
10A Moonraker (Italy) ..........
10-12A Moonraker (Italy)......£69. 00
Yaesu FP757HD 20A Cont...£175.00
Yaesu FP757GX 20A S/M ....£140.00
Yaesu FP70020A PSU ......... £150.00
ICOM PS55 matches IC 735
......................... £165.00
SPECIAL universal NI-CAD
chargers, takes any cell ......... £6.50
We have many brands of PSU’s in
stock to suit your needs.

SUN ANTENNAS

Sun base & cutter.............. :::..29.25

REVCO antennas discone ...£29.95
5/8 Whip & base

10/11mtr loaded 1/4wave .....£13.50
2mtr 7/8 mobile tilt/over....... £14.50
2mtr 5/8 mobiie tilt/over ....... £13.50
Gutter-Clip and cable ass......£9.50
REVCO (British Made)

2mtr 5/8 coil/whip/base ........ £11.89
10mtr 1/4 coil/whip/base ......£10.99
70cm Colinear double 5/8 ...
Revco Discone scan/ant...... £29.95

Revco NEW 2045 scan/ant....£59.00
SMC (Japan)
70N2M Dual band mobile .. .£20.95

358 70cm triple 5/8 mob........ £30.95
HS770diplexer 2&70cms ... £19.55
we have numerous types of
antennas in stock inc full range
Jaybeam and Tonna.

£1000 INSTANT CREDIT. HP/PERSONAL LOANS AVAILABLE
RWC CREDITCARD (written details on request)

R Withers Communications -

agent to the stars!

RWC are main agents/distributors for Yaesu,
Icom, Kenwood, M Modules, Jaybeam, Tonna,
Revco Antennas, Cleartone, MuTek, AKD, Drae,
FDK, Welz, Tait, and Neve Radiotelephones to
name but a few! We also stock a wide range of
BT approved cordless telephones and

telephone systems!

Tune into our specialist service!

** We manufacture our own range of VHF/UHF

beam antennas

*

We’re the only company in the UK that

produces modular VHF/UHF Raycom power
amplifiers (15-50 watts output)

We supply a large range of power transistors/

modules imported directly from Japan

systems

We supply/repair amateur/businessradio

We check transceivers on our spectrum

analyser—£12.50 for acomprehensive report

Only supplier of modified Revco RS2000

60-520MHz extended coverage scanning
receiver modified by RWC

equipment

Probably the UK’s largest seller of used radio

We offer the largest selection of radio allied
services under one roof

R. WITHERS

584 HAGLEY RD WEST, QUINTON, BIRMINGHAM B68 QBS. Tel: 021 421 8201 {24hr) Telex: 334303 TXAGNMG

ORDERS UNDER £50 SEND £2.50 p&p

GET YOUR LATEST BARGAIN

USED LIST. SEND LARGE ENVELOPE NOW!

Even more basement bargains!

Incl lead 2m £8.95

TURN THAT BEAM HI-Q INSULATOR TRAP-
KOPEK ROTATORS FORMER £6.99
50kg loading £38.50
DATONG AND DRAE GSRV HG MULTI-BAND
MORSE TUTORS £49.50 DIPOLE ANTENNA
bsize £12.95
full size £14.95
TRAVELLING JIM 2m STEEL QUAD SPIDERS
£6.95 for 2 ELE Quad Aerials

£12.50

FT290R + Nicads,
charger, listen on input
£329

100W 0-500MHz Dummy
Loads (200 watts
intermittent)

2ith lead an P1.259
connector £12.50

Sun gutter mount +
cable

assembly, PL259 fittings
£9.25

REVCO RS2000 Ext
Coverage 60-179 & 380-
520MHz AM/FM. 70
memories. Auto search,
lock priority £225

DEALER &
EXPORT
ENQUIRIES
INVITED
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Safety in the shack

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

When building any constructional
project, bear in mind that sometimes
high voitages are invoived. Avoid even
the slightest.risk ~ safety in the shack
please, at ali times.

Whilst every carg is taken when accepting
advertisements we  cannot accept

y for Y tr
We will, however, thoroughly Investigate any
complainis.

The views expressed by contributors are not
necessarily those of the pubhshers.

Every care is takén to ensure that the

of inis 13 are , we

assume no responsibitity for any eflect from
Brrors or omissions
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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

Fieldtech Heathrow has
introduced the Meguro MO-
1255 100MHz, 3 channel, 8
trace oscilloscope. With a
bandwidth from dc to 100MHz,

maximum sweep rate of 2ms
and maximum deflection fac-
tor of 1mV per division
(20MHz), the MO-1255
achieves the performance
and offers the functions of

more expensive scopes.

The control layout has been
designed with ease of opera-
tion in mind. The vertical
deflection mode and sweep
mode switches are arranged
together on the front panel
and all controls are sized for
optimum accessibility and
convenience of use.

Providing a wide range of
waveform observations of
both digital and analogue
signals, the Meguro MO-1255
is suitable for use inrésearch
and development applica-
tions, field analysis, produc-
tion lines and general mainte-
nance services.

Fieldtech Heathrow Limited,
Huntavia House,

420 Bath Road, Longford,
Middlesex UB7 OLL.

Tel: (01) 897 6446.

A new modulation meter
from Radio Telephony Test
Systems provides the test
engineer with a useful com-
bination of features, inciud-
ing fully automatic frequency
operation and full remote
IEEE bus control.

The unit, the first in a new
range known as the 100
Series, combines high
accuracy with a high dynamic
range. Three filter band-
widths are available for selec-
tive analysis of demodulated
signals, and a built-in
loudspeaker is included as an
aid for RF testing.

Analogue bar graph and
digital displays, and software
driven testing routines,
ensure fast and accurate
completion of calibration,
commissioning and repair
work.

The meter is housed in a
rugged, lightweight, impact-

resistant case with a carrying
handle and internal battery
pack. In workshop applica-
tions, compact dimensions
ensure minimal use of bench
space.

Radio Telephony Test
Systems Ltd,
Enterprise House,
Central way,

North Feltham Trading
Estate,

Feltham,

Middlesex TW14 ORX.
Tel: (01) 844 1811.

HANDY-TIMER
The new Handy-Timer

offered by Cobonic Ltd fea-
tures count-down from a pre-
set time duration (maximum
23hr, 59 min) to 0, followed by
a one minute time limited
acoustic alarm and acount-up
which indicates the time
lapse since the alarm started.

{
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This count-up can be of
considerable advantage. For
example, if a chemical lab
technician misses the count-
down alarm, the Handy-Tiiner
will tell him exactly to the
second how much time has
elapsed since the atarm
started.

Repetitive identical timings
do not need to be re-entered,

as the preset value is
reloaded from internal
memory.

The Handy-Timer has a
muiti-purpose spring clip for
attaching to the user’s jacket,
or it can stick to any steel
surface by its magnetic pad,
or simply stand upright on a
desk.

The Handy-Timer
£12.95 plus VAT.

costs

Cobonic Ltd,

32 Ludlow Road,
Guildford,

Surrey GU2 5NW.
Tel: (0483) 505260.

The Tektronix 2430 portable
digital oscilloscope is now
available for short or long
term hire from Instrument
Rentals; the first time this
instrument has been avail-
able for hire in the UK.

The 2430 includes key fea-
tures of the industry standard
Tektronix 2400 in a digital
'scope. A 150MHz bandwidth
instrument with 100Ms/sec
sample rate, the 8-bit resolu-
tion 2430 features 5ns/div
maximum sweep speed, and a
simultaneous acquisition of
two channels to analyse wide
band signals.

Five standard acquisition
modes are available. The
unique enveiope mode
records and displays max-
imum and minimum waveform
values as fast as 2ns over any
sweep rate. Average mode
enables continuous averag-
ing for a user selectable
number of acquisitions from 2
to 256.

Using Tektronix's patented
‘Save on Delta’ mode, incom-
ing waveforms can be com-
pared against a user defin-
able reference waveform
envelope, and saved for later
display, analysis or compari-
son if it is outside reference
limits. Normal mode is for
repetitive and non-repetitive
acquisition.

Extensive trigger capability
includes delay by time, delay
by events and combinational
triggers. Two external trigger
inputs provide flexibility for
use in TTL, ECL and analogue
circuit applications. Features
also include low frequency
reject: 0.5 div from 80kHz to
50MHz increasing to 1.0 div at
150MHz; and high frequency
reject: 0.5 div from dc to
30kHz, with signals above
30kHz attenuated.

Up to six waveforms can be
stored, and full on-screen
readout and extensive cursor
functions make operation and
measurements easy.

Instrument Rentals,
Dorcan House,
Meadfield Road,
Langley, Berks.
Tel: (01) 897 2434.

®ntion RADIO & ELECTRONICS WORLD when replying to any advertisement
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New from Global Special-
ties is the 8200 series of
20MHz  fully-prégrammable
function generators.

Suitable for use in electro-
nic laboratories, design cen-
tres and automatic test sys-
tems, the 8200 series provides
sine, triangle, square and
pulses with variable ampli-
tude, symmetry and .offset
over a 2mHz to 20MHz fre-
quency range.

Fully programmable via the
standard |EEE-488 interface
bus, the 8200 series features a
6-digit, 7-segment LED dis-
play with automatic decimal
point, exponent and polarity
indication, and easy front
panel set-up through a para-
meters entry keyboard. Para-
meters are easily modified by
the vernier control, and fast
and easy access is provided
to all programmed para-
meters.

Output can be continuous,
gated, or triggered by an
external signal or by means of
a front panel manual switch.
Start phase of the output
signal is continuously adjust-

able from —90° to +90° .
When used as a bench unit,
the 8200 series function
generator uses an internal,
battery-operated RAM to
enable storage and recall of
up to 10 front panel set-ups.
In the sweep generation
mode, an internal ramp with
variable duration provides a
recurring logarithmic sweep
over a 10-decade range.
Sweep is automatic, up or
down, depending on the start
and stop frequency set-ups.
Output amplitude ranges
from 3.2mV to 30V peak-to-
peak into open circuit or
1.6mV to 15V peak-to-peak
into 500, and dc offset is
variable from -15V to +15V
into open circuit or —7.5V to
+7.5V into 50Q.
Three models are available
in the series: the 8210, the
8230 and the 8232.

Global Specialties
Corporation,

Shire Hill Industrial Estate,
Saffron Walden,

Essex CB11 3AQ.

Tel: (0799) 21682.

Philips Test and Measure-
ment is introducing a new,
improved version of its popu-
lar PM3305 series of digital
storage oscilloscopes,
rationalising the number of
models, and cutting prices.

Heading the range is the
PM3305CD, which has new
digital plotting facilities in
conjunction with full |EEE

bussability. With the 'scope
operating in

single-shot

mode, an auto plot facility
allows the transient to be
recorded automatically on an
associated digital plotter. The
instrument then resets itself
for the next singte-shot tran-
sient.

The plot software is com-
patible with the company’s
PM8154 low cost A4 digital
plotter and with the newly-
introduced PM8153  high
speed, high accuracy A3 digi-
tal plotter. The software is
designed for HP-GL com-
mand  language, further
extending the versatility of
the unit.

Plot size can be either
8cmx10cm, giving four on an
A4 sheet, or 16cmx20cm.

The new PM3305CD, which

The following features are
included on a new low cost
pen-type digital multimeter
from Telonic Instruments:
auto/manual ranging; a con-
tinuity ‘bleep’ tester; a large
clear LCD display; data hold;
over-voltage protection; and
a carrying case.

The Telonic distributed
Checkman 11 3'%.-digit multi-
meter is an inexpensive
pocket-size instrument
suited to the needs of field
engineers. The Checkman 11
will measure dc or ac volts
with 100wV resolution on its
most sensitive range, ie
200mV fsd to 500 volts fsd.
Resistance ranges are 200
ohms fsd with 0.1 ohm resolu-
tion to 20 megohms.

The continuity ‘bleep’ tes-
ter provides a simple method
of cable tracing or short
circuit detection. Operation
is easy and a ‘data hold’
button is provided for locking
the reading. The 8mm LCD
display guarantees quality
reading of measurements.

Another DMM from Telonic,
the DM4351, has a 3%-digit
maximum 1999 count; 12mm

- —

LCD display; auto and manual
ranging; a continuity ‘bleep’

tester; a 10 amp current
range; and a carrying case.

Current ranges are 200mA
fsd or 10 amps on a separate
input. The continuity bleep,
which can be used for cable
tracing or short circuit detec-
tion, is fast-working, ie ap-
proximately 1ms. For diode
testing, the DM4351 has an
open circuit voltage of 1.5V in
continuity mode and con-
tinues to read ohms. In resist-
ance mode the open circuit
voltage is 0.45 volts.

Telonic Instruments Ltd,
Boyn Valley Road,
Maidenhead,

Berkshire SL6 4EQG.

Tel: (0628) 73933.

also incorporates analogue
output facilities, is available
at £3,095 (pius VAT) which
represents a price cut of 12
per cent. The PM3305D, a
model with analogue recor-
der output but no bussing
facilities, costs £2,595,a17 per
cent drop, and the standard
PM3305 has been reduced by
18 per cent to £2,350.

Philips Test and
Measurement Instruments,
Pye Unicam Ltd,

York St,

Cambridge CB1 2PX.

Tel: (0223) 358866.

PORTABLE MULTIMETER

Now available from Electro-
nic Brokers is the Thandar
TM351 multimeter, which has

a 3'=-digit liquid-crystal dis- .

play (LCD) with a 0.1%

MARCH 1986

basic dc accuracy.

Features include a dc vol-
tage range of 200mV to 1000V,
an ac voltage range of 200mV
to 750V, with a 100uV to 1V
range of resolution, current
to 10A, resistance to 20MQ
and diode check facility.

Offering 29 ranges, the
TM351 has a maximum com-
mon mode voltage of 1000V dc
or ac peak, a common mode
rejection ratio (CMRR) of
more than 100dB at dc 50/60Hz
and a common mode noise
rejection of more than 60dB at
50/60Hz.

The display has 0.5 inch
digits and includes polarity,
over-range, and a low battery
indication.

Electronic Brokers Limited,
140-146 Camden Street,
London NW1 9PB.

Tel: (01) 267 7070.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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ECONOMIC DEVICES PO BOX 228, TELFORD TF2 8aQpP

16181 25C1124

16182 2SC1151A 4.72
1634 051 2SC1152 468
16335 080 | 25C1162 106
16446 098 | 25C1172 2
16600 138 | 2sC1172v 220
16799 288 | 25C1195 326
1680t 054 | 25C1213 089
16802 1.14 [ 2SC1226 146
16803 530 | 2SC1306 198
16905 0.85 | 2SC1307 198
17074 930 | 25C1316 a1
ma 351 | 25C1364 049
IN4OD? 006 | 25C1383 120
1N4002 0.06 | 25C1398 084
IN4O3 0.06 | 25C1410 239
1N4004 0.04 | 25C1413 1%
TN4005 0.08 | 2SC1505 100
1N4006 0.08 | 25C1578 e
1N4g07 007 | 2SC1617 38
1N4148 0.04 | 25C1670 313
1N4448 0.05 | 2SC1678 198
1N5401 0.14 | 25C1810 170
INS402 0.5 | 2SC1815 066
IN543 0.6 | 2C1829 2z
IN5404 0.15 | 25C1855 188
1N5408 0.3 | 25C1875 an
N914 0.04 | 2SC1891 369
1544 0.09 | 25C1893 K173
1550124 081 | 25C1929 25
15921 010 | 2SC1942 570
N1302 027 | 25C145 453
2N1303 038 | 25C1953 193
2N2218 0.42 | 2SC1957 095
2N218A 0.40 | 25C1959 03
IN2zZZ2 038 | 25C1962 193
2N2646 0.80 | 25C19%9 2%
2N2904 0.3 | 25C1985 175
2N2905 043 | 2SC1983 TR 700
2N2906 038 | 25C2009 [X]]
2N3053 027 | 25C2023 pX <]
2N3054 099 | 25C2027 142
2N3055 061 | 25C2028 FAT]
2N3055H 085 | 25C2057 118
N2 1.16 | 25C2073 154
2N3702 0.14 | 25C2078 23
N3 0.14 | 25C2091 130
2N3704 0.14 | 25C21224 512
2N3705 0.14 | 25C2141 156
2N3706 0.14 | 25C2186 198
2N3707 0.16 | 25C2216 069
NI 011 | 25C2233 220
N3N 204 | 25C273 4“0
2N3T2 1.7 | 25C2278 114
2N3TT3 229 | 25C314 087
2N3819 041 | 25C233% 1041
2N3823 117 | 25C25% 187
2N3904 062 | 25C2551 126
2N3908 062 | 2SC2570 23
2N4101 133 | 25C2%570A 105
2N4240 330 | 25C2578 6.5
2N4asa 090 | 2SC264A "
2N4914 0.72 | 2SC67 19
2N5064 0.1 (25C2728 095
2N5233 050 | 25C2785 075
2N5294 050 | 25C372 140
N52% 0.49 | 25C373 116
N6297 0.50 | 25€383 1.3
2N5238 061 | 25€388 050
2N5490 149 | 25CI%V 08
2N54%6 059 | 25C41 219
2N6107 059 | 25C458 034
NG109 158 | 2SC4%5 02
NGI2Z2 1.76 | 25C508 3
2N6130 0.72 | 25C515A 155
NGIT 125 | 25C53% 029
2N6178 0.73 | 25C537 054
2N6180 0.73 | 25C558 38
2N6% 0.43 | 25C605L 1.6
2NB8 043 | 25C620 146
2N707 043 | 250673 13
2SA1021R 0.45 | 25C681 440
25A1076 1.96 | 25C684 165
2SA329 0.40 | 25C685A 289
25A35) 147 | 25C6%3 063
25A489 147 | 25CN10 069
2SA4%0 1.67 | 25C17 120
2SMB 105 | 25C734 14
2SA628 1.14 | 25C735 116
25AB37 1.46 | 25C782 24
2SA673 127 | 25Cr0 127
2SA683 161 | 2SC806 n2
2SAB34 133 | 25C814 139
2SA748 1.08 | 25C828 028
2SA818 182 | 25C867A 304
25A83% 250 | 25C876 0%
2SA%40 181 | 25C901 455
25A%1 126 | 25C926A 182
25A%66-Y 1.16 | 25C330 054
2SB3%5 387 | 2SC%5 413
258375 387 | 2SC93% 525
2SB400 0.40 | 25C%37 358
25B407 324 | 25C340 468
258411 330 | 25C982 0.70
258511 250 | 2SD1081 015
2S5BS 139 2501128 25
25B%6 280 | 2501138 094
2SB618A 22 | 2501265 0.7%
2SB681 396 | 25D13%8 25
258695 198 | 2501453 0.75
2SB75 1.04 | 25D198 38
258861 0.85 | 250234 0.409
25CH03 6.75 | 250235 060
2SC1050 5.06 | 250257 M
25C1061 126 | 250291 294
2SC109% 116 | 250292 259
25C1104 398 | 250313 259
2SC1106 45! 250315 294
25C1114 2503250 09

250348
250350

250353

ANSI1
ANS132
ANS5250

1&13

=1

BaksE

ANSGIII
ANS612
ANSE13

BA148 DIDD
BA154
BA156

n
026
0.10
0.14
0.10
on
026

013
0.14
026

BD124P +KIT
BD13
BD132
BD133

Il.Zl
0.16
014
on
026
010
026
010
0.10
015
010
014
026
0.0
010
010
013
0.12

0.83
105
050
050
042
047

BSR59
BSS38
BSTBD1406
BSTC0146
BSTC0246
BSTCOZ33
BSTC1233
BSTC3146
BSTCCD143
BSTC0643

OS
498
248
693
612
(X
0.1

BZX79 RANGE
BZYm RANGE

CIIB
CAI0E

HA132

010
010

218

IF YOU DON'I’ SEE IT USTED ASK FOR QUOTE. GIVE MAKE MODEL LOCATION. REMEMBER TO ADD 0.60p POST & HANDLING. ADD 15% VAT TO TOTAL
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L200CV
LATIIAP
LA120
LA1210
LA1230)
LA1320
LA1352

LA7801
LB1274
LCA011B
LD3120
LMI01IN
LMI017N
M1
LM1303P/N
LMI1310P/N
tm1877
LM3065N
LM317CKC
LM3BIN

M8t
M1024
M1025
M4
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517

M1130

M191

M3 18.55
M51102L 635
M5115P 524
M51231P 304
M5124P (2]

M51334P 1197
M5142P 5.49
M5143P 133
M5144P kY
M51513L 255
M51515BL iz
MS51516L 1%
M51517L n
M5152L 288
M51522 539
M5191P 494
M5192 220
M5134AP 574
M53273p 102
M53274P 133
MADB 197
MAS00? 082
MB3705 181
MB3712 185
MB3713 168
MB3730 k¥-3
MC13002 622
MC1303P 216
MC1307P 192
MC1310P 130
MC1327P 133
MC1330P 168
MC1349P 099
MC1350P 121
MC1351P 133
MC1352P 112
MC1357P 215
MC1358P 130
MC14001 240
MC14013 C)l
MC14016CP 084
MC14011 026
MC14025 0.60
MC14043UBC 058
MC1438R 106

MC1455BCP 347

MCn2 388
MC7724CP 349
MC7818C 218
MC7824CP 468
MC78M12 [13:<}
MC78M24 094
MCR100 038
MCR10! 067
MCR106/5 157
MCR220/7 228
MEQ402 017
MED404 026
MEQ40472 047
MEO411 028
MEO412 024
ME4102 050
MES458 10.02
MEB002 026
MEB102 028
MES001 029
MED411 0.75
MJ2501 330
MJ2955 099
M.J3000 237
MJ3001 168
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PRODUCT NEWS

2m COLLINEAR ANTENNA

Readers living in flat areas
near the sea, where aerials
suffer damage from wind and
corrosion from the salty
atmosphere, may be inter-
ested in a new 2m collinear
antenna from Buckleys Ltd.

The Uvral X2 is constructed
using aluminium and PVC,
and the Marconi principle
allows the phase change
necessary to feed the top
element (coil). The end result
is a high gain omni-directio-
nal antenna (6dBd) which
gives a good performance
and is resistant to damage
from the elements.

It is 3.14 metres long,
weighs 1.2kg and wind load is
4.6kgf at 100mph. It comes
with 0.5m of UR67 cable, fitted
with an ‘N’ socket, and has an
SWR of 145MHz. Maximum
power handling is 100W, with
a face mounting diameter of
25mm. It costs £28.37 plus
£1.50 P&P.

Buckley (Uvral) Ltd,
Beta Works,

Range Road,

Hythe,

Kent CT21 6HG.
Tel: (0303) 60127/8.

CB POWER

CB radio enthusiasts can
power their mobile radio
units from the mains with a
new high quality power sup-
ply kit from Electronic and

Computer Workshop Ltd
(ECW).
The kit, the K2556, is

designed primarily for home-
based applications, providing
a regulated dc output,
nominally 12 volts but adjust-
able from 11 to 13.5 volts dc.
Maximum current rating is 3.5
amps.

All the necessary items are
supplied with the kit, includ-
ing a high quality PCB, all
electronic and mechanical
components, an attractive
case with front panel termi-

nals, on/off switch and indica-
tor LEDs. Full instructions are
included to make assembly
and testing very simple.

Full overload protection is
included with an overload
LED. Although designed for
CB applications, the perform-
ance of the K2556 makes it
suitable for a wide range of
amateur radio and laboratory
applications.

ECW can supply the kit at a
price of £30.87 including post/
packing and VAT.

Electronic & Computer
Workshop Ltd,

171 Broomfield Road,
Chelmsford,

Essex CM1 1RY.

Tel: (0245) 262149,

RAK Electronics now have a
completely new range of
audio amplifier, pre-ampli-
fier, PSU and active crossover
modules for the audio pro-
fessional and enthusiast. The
range includes a series of
MOSFET power amplifiers
featuring low distortion and
high reliability, in powers
ranging from 150W rms to
500W rms.

In addition, a range of low
cost, high quality bi-polar
modules is also offered, this
time covering powers from

50-300W rms. Both the MOS-
FET and bi-polar ranges of
modules can be bridged if
required to generate even
higher powers - in excess of
1.2kW continuous from two of
the company’s MF500s!
These modules are partic-
ularly well suited to applica-
tions such as PA, studio
monitoring, and musical
instrument amplification.

RAK Electronics,

Rosewood House, Bridge Rd,
Downham Market,

Norfolk PE38 OAE.

R Withers Communications
Ltd have announced a mod-
ification for the Yaesu
FRG9600 scanning receiver.

As many users will know,
the standard frequency range
is 60-905MHz. The company
has now extended the range
to cover up to 945MHz
(940MHz guaranteed) with
adequate sensitivity to cover
the 934MHz range.

The modification also
includes improved receiver
sensitivity on earlier models,
and S-meter recalibration for
more realistic readings.

Customers who purchase
the FRG9600 at RWC can have
the option fitted at no cost.
Owners of the FRG9600 can
have the mod fitted by RWC

(and the improvements) for
£25.00 inc VAT.

Further developments are
in progress, with a low fre-
quency option under
development to enable
operation below 60MHz. it
may also be possible to

_include additional bands to

be fitted in 20MHz incre-
ments.
Owners are warned,

however, that the warranty
will be affected on sets not
supplied by RWC.

R Withers Communications
Ltd,

584 Hagley Road West,
Oldbury,

Quinton,

Birmingham B68 0BS.

Tel: (021) 421 8201.

The CM Howes Com-
munications HC220 enables a
2 metre SSB/CW or multi-
mode transceiver to be used
on the 20 metre band. It will
produce a good 10W or RF
output from mismatch proof
transistors when operating
from a 13.8V dc supply.

In addition to main station
use, the HC220 makes HF
mobile operating a practical
possibility for anyone who
can squeeze a 2m rig under
the dashboard; the HC220 can

be mounted away out of sight.

The HC220 is available in kit
form or as a ready-built and
tested PCB moduie. Full,
clear instructions, a parts list
and a circuit diagram are
included in the package. The
kit price is £48.90 and the
assembled PCB module costs
£79.90 plus 80p P&P.

CM Howes Communications,
139 Highview,

Vigo, Meopham,

Kent DA13 OUT.

Tel: (0732) 823129.

INTELLIGENT DISPLAY

A new programmable 8-
characterdisplay is now avail-
able from RR Electronics Ltd,
the Siemens PD-2816, for use
with 8-bit micros.

Each character is directly
addressable and includes a
highlight attribute control bit

(blinking, non-blinking,
underline) and a decimal
point.

A built-in CMOS chip con-
tains memory, ASCII ROM
character generator,
multiplexing circuitry, display
drivers and bus control. Any
number of PD2816s can be
cascaded.

The display
eight 18-segment,

comprises
160mil-

high characters. All displays
are intensity-coded for ease
of matching in mutltiple-mod-
ule designs.

RR Electronics, part of
Electrocomponents  Group
plc, stocks a product range of
over 22,000 different lines, all
carefully selected ‘state of
the art’ semiconductor, pas-
sive components, electro-
mechanical products and
cables and connectors from
over 60 of the world’s leading
manufacturers.

RR Electronics Ltd,
St Martin's Way,
Cambridge Road,
Bedford MK42 OLF.
Tel: (0234) 47211.
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PRODUCT NEWS

ENGINEERING SOFTWARE

Seasim’'s growing range of
professional engineering
software, which includes Har-
court’s range of Circuit Mod-
ellers and Tatum Lab’s ECA 2,
has just been expanded to
include two new products:
Microspice, an electronic cir-
cuit and component model-
ling package supplied on disk
for the BBC computer; and
Logic Simulation, a MS.DOS
and PC.DOS package for nip-
ping tricky problems in the
bud.

Microspice is acomprehen-
sive circuit simulator for the
BBC computer, having many
of the features of Spice
(Simulation Program with
Integrated Circuit Emphasis)
developed at the University of
California and used in inte-
grated circuit design where
computer simulation is often
the only viable method of
assessing circuit perform-
ance before manufacture.

Microspice handles operat-

ing points, small signal
(linear) ac analyses, and
noise (thermal shot and

flicker contributions). These
may be used in conjunction
with a sweep facility which, at
a spot frequency (or dc
operating point), allows
changes in response with
component values to the
investigated. Microspice will
be valued in engineering

research, design and
development, and should
prove a very useful educatio-
nal aid. Price, complete with a
manual, is £99 plus VAT.

Tatum’s logic simulation
system (LSS) allows the
behaviour of logic circuits to
be checked and analysed. A
built-in editor (or your word
processor) allows you to build
the circuit from a variety of
components, including user-
defined macros which may be
nested indefinitely.

The command list is short
and memorable and the
simulation is fast, typically
5000 gate evaluations per
second. Four logic states are
supported - logic 1, logic 0,
Hi-z and unknown - and a
number of user-defined sig-
nal sources may be
introduced. The output pro-
vides a timing diagram, load-
ing report (fanout) and circuit
listings.

Full disk save and load
facilities are included. A com-
piete manual is provided con-
taining step-by-step tutorial
instructions for first-time
users. It costs £350 plus VAT.

Seasim Engineering
Software Ltd,

The Paddocks,

Frith Lane,

Mill Hill,

London NW7 1PS.
Tel: (01) 346 9271.

PORTABLE PC

Rapid Terminals have
received their initial stock of
Hewlett-Packard's latest bat-
tery powered personal com-
puter, the HP Portable Plus.

Physically similar to the
popular HP110 portable, the
Portable Plus (measuring 33 x
25 x 7.6cm and weighing 4kg)
has a full size keyboard, large

——

LCD display and a built-in
electronic disc. This provides
128KB of mass storage in RAM
and can be expanded to
896KB. It has the advantage of
being much faster than floppy
disc drives.

The Portable Plus can be
configured with up to 896KB
RAM and 3MB ROM. The
machine can be customised
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EPROM ERASER

An EPROM eraser which is
capable of erasing up to 14
EPROMSs simultaneously by
exposing them to short wave,
uitra-violet radiation is now
available from GP Industrial
Electronics.

Called the Model 141
EPROM Eraser, the device
incorporates an electronic
timer adjustable from 5 to 50
minutes in discrete steps.
This provides a very useful
‘set and forget’ facility, pre-
venting accidental over-

posure which can shorten an
EPROM iife.

The 141 also features an
easy-to-use slide in tray for
the loading of EPROMSs, and a
panel indication to show
when the device is in use. Itis
priced at £88.

GP Industrial Electronics,
Unit E,

Huxley Close,

Newnham Industrial Estate,
Plymouth.

Tel: (0752) 332961.

with ROM-based programs to
suit specific needs. In a
typical configuration, six to
eight frequently used prog-
rams can be accommodated
(twelve 128KB ROMs per soft-
ware drawer).

ROM software includes
Lotus 1-2-3, Memo-
Maker/Time  Management,

Microsoft Word (word proces-
sing) and PC2622 (terminal
emulation - HP2622 or DEC
VT102).

Avariety of peripherals may
be connected to the compu-
ter and two built-in 1/O ports
are provided - an RS232 and
an HP interface loop (HPIL).
Battery powered peripherals
include the HP9114A 3.5 inch
double-sided microfloppy
disc drive with 710KB capac-
ity, and the HP2225B ThinkJet
personal printer.

Suitable graphics plotters
are the 2-pen HP7470A or
6-pen HP7475A. An optional
300/1200bps modem is avail-
able.

The price of the Portable
Plus with battery pack is
£2,154.

Rapid Terminals,
Rapid House,
Denmark Street,
High Wycombe,
Bucks HP11 2ER.
Tel: (0494) 450111.

EUROBUS

Eurobus, an intelligent 1/0
channel, is the only bus
system which supports the
most popular 8-bit (internal
16/32-bit) microprocessors
which are available in NMOS,
high speed CMOS, or a mix of
these technologies.

With 20 address lines and 8
data lines this bus supports
all the important industry
standard  microprocessors,
the ease of use and the low
cost of interfacing to the bus
providing a product suited to
a diverse range of industries
and applications.

The Eurobus standard,
which has been refined over
the past decade, is now
supported by multiple ven-
dors world-wide.

The Eurobus supports both
asynchronous and synchro-
nous access tomemorydueto
the wide variety of processors
supported. The asynchronous
mode is applicable to the
more pseudo 16/32-bit pro-
cessors (ie 68008) whereas
the synchronous mode allows
ease of interfacing to earlier
generations. For ease of com-
patibility 1/0O is always accom-
plished synchronously.

PEP Modular Computers,
Am Klosterwald 4,
D - 8950 Kaufbeuren.
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PRODUCT NEW?

FEED-THROUGH CAPACITORS

Specialist capacitor distri-
butors Newsham Compo-
nents Ltd have signed a deal
to stock the range of high-
current feed-through capaci-
tors made by Belling Lee
Intec Ltd, the RFI technology
company in the Cambridge
Electronic Industries Group.

These capacitors are
believed to be the only ones
still made in the UK with oil-
impregnated paper and foil.
This time-consuming manu-
facturing method produces
capacitors of exceptional
resilience and durability
thanks to the self-healing

properties of the paper layer.
They can be used on mains
supply circuits as well as in
equipmentandinthe arduous
conditions of ship-borne and
military applications.

The Intec range extends
from 0.05uF to 8.0uF, with
current capacities up to 200
amps. A data sheet is avail-
able on request.

Newsham Components Ltd,
Holly Bank,

Newsham Hall Lane,
Woodplumpton,

Preston PR4 0AS.

Tel: (0794) 22743.

LCR Components,
facturers of a broad range of
capacitors and other electro-

manu-

nic components, has pro-
duced a new plug-in mains
filter. Designed to protect
microcomputers and sensi-
tive electronic equipment
from mains-borne interfer-
ence, the filter can remove
both high energy transients
and symmetrical and
asymmetrical  interference
over a wide frequency range.
By simply connect
filter to the equipinentic..u
a similar manner to a 13 amp
plug, the resulitantsingle plug

and socket connection to the
mains supply reduces the risk
of accidental disconnection.

The LCR mains filter con-
sists of both a transient
suppressor for removing
mains-borne spikes and a
filter to remove interference.
The transient suppressor has
an energy rating of 32J and a
response time of less than
25ns for a peak current of
1200A.

The filter consists of a twin
choke wound on a high per-
meability ring core coupled
with an arrangement of two
2,500pF (Y) capacitors and a
0.1uf (X) capacitor. The Y
capacitors are of a fail-safe
design which prevents short
circuits. This is important,
since in other makes of filters
employing inferior Y capaci-
tors.ignition canresultfrom a
short-circuit. The filter gives
both symmetric and asymmet-
ric attenuation of mains-
borne interference over the
frequency range 0.1to 30MHz.

LCR also offer low earth
leakage currentfilters. This is
particularly important for
medical equipment etc.

“nente
vieodtield vworks,
Tredegar,

Gwent NP2 4BH.

NO ELECTRONIC AMNESIA

A new IC ‘smart socket’ for
RAMs from MS Components
eliminates loss of data due to
power failure.

Two lithium batteries built
into the socket provide dual
redundancy back-up in case
of power failure. A trans-
parent and automatic switch-
ing circuitry senses the loss
of power when it occurs and
selects which of the two
batteries has the highest
potential to supply memory
retention voltage. If both of
the batteries fall below 2
volts, a battery status warning
is initiated.

The smart socket accepts
either 28-pin 8Kx8 or 24-pin
2Kx8 CMOS static RAM
chips, and provides a ‘write
protect’ signal at switchover
to prevent garbled data.
Memories used with the
smart socket should have a
standby current of less than 1
microamp. Typical types
include the Toshiba
TC5564PL and TC5517BPL.

MS Components Limited,
Zephyr House,

Waring St.

West Norwood,

London SE27 9LH.

Tel: (01) 670 4466.

NEW FROM TOROID

Toroid Technology Ltd are
manufacturing a new range of
toroidal current transformers
designed to be used as linear
interface elements between
electronic circuitry at low
power, and high power prim-
ary circuits.

The range of transformers
features total encapsulated
units allowing simple installa-
tion direct to printed circuit
boards or chassis, with the
provision for the primary con-
ductor to be horizontal or
parallel to the mounting
surface.

Mouldings are flame retar-
dant ABS and casting resins
meet UL94VO0 standards. Input
to output insulation is in
excess of 4kV ac rms.

Twelve models are
included in the range, each
providing current ratings
from 5A to 200A with a linear
response extending into a
200% overload region for

pulsed and transient inputs.
Applications for these pro-
ducts include: as motor con-
trollers, ac,dc and 3phase; as
temperature controllers;
power supplies and inverters;
energy management control
systems; and many usesin the
electronic, electrical, engin-
eering and manufacturing
industries.

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

Tel: (01) 689 8002.

Conblock Electrical Ltd
have introduced the new
‘Smoothline’ connector. it
costs no more than a couple
of computer games and
allows the enthusiast to
almost totally eliminate sys-
tem problems caused by
interference transmitted via
the mains supply.

Program loading and run-
ning problems and other data
corruption in computer sys-
tems can often be attributed
to mains-borne interference.
Thie interference is gener-
ated by a variety of electrical
equipment and may be attri-
buted in the home to any

appliance being switched on
or off either manually or by
means of a thermostat, for
example, a fridge or central
heating.

Voltage ‘spikes’ appearing
on the mains supply can, if
transmitted to a computer,
appear on the supply line and
cause data to be corrupted.

Home computer systems
are likely to suffer from
similar problems without the
use of Smoothline.

Conblock Electrical Limited.
Mochdre Industrial Estate.
Newtown,

Powys SY16 4LF.

Tel: (0686) 27100.
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PRODUCT NEWS

SOLDERING ON

A new low-oxide solder
cream is now offered by
Indium Corporation of Amer-
ica. The second-generation
spherical powder used in the
new Indalloy solder creams
offers less surface area than
conventional non-spherical
powders and suffers iess
oxidation, leading to reduced
tendency for solder balling.

Indium employs a propriet-
ary technique to produce a
highly uniform spherical pow-
der, available in three sizes:
—100/+200 mesh, -200/+325
mesh, and —325 mesh.

Dage (GB) Ltd,
Intersem Division,
Rabans Lane,
Aylesbury,

Bucks HP19 3RG.
Tel: (0296) 33200.

[ LIGHTUP |

Anglepoise Lighting Ltd
have increased their range of
magnifying famps with a new
hobby magnifier.

Thelamp hasanacrylic lens
with a magnification of x2, a
safety cover, and is housed in
a stylish white plastic shade.
It comes complete with a 40
watt SES candle lamp.

Precise positioning is easy
with a neat, chromed adjust-
ment handle, and the lamp is
supported by spring-bal-
anced arms. An adjustable
clamp is provided, and the
11mm diameter base pin will
fit any of the standard Angle-
poise bases or brackets.

The lamp, which retails at
about £25, is model 87V in the
Anglepoise range.

Anglepoise Lighting Ltd,
Unit 51,

Enfield Industrial Estate,
Redditch B97 6DR.

|___LIGHTWEIGHT IRON |

The comprehensive Oryx
solderingironrange hasbeen
extended by the introduction
ofthe Oryx 15. This is a 15 watt,
240 volt lightweight iron. It is
based on a successful unit

Oryx buiit for a national
public service organisation.

Now in ‘civvy' colours, with
an orange handle and black
bush, and presented in a
point-of-sale transparent
package, this unit will serve
all aspects of the market, from
the hobbyist through to
industrial applications. The
temperature is set at 350°C
nominal from a wirewound
element in a tubular ceramic
insulator.

Also available from Oryx is
an electronically controlled
soldering iron, the Oryx Plati-
num 45, which is designed for
use in the most demanding of

production environments.

The iron incorporates a
unigue thick film cermet ele-
ment and an ultra stable
platinum resistance tempera-
ture sensor, together with
miniaturised electronic con-
trol circuitry.

The Platinum 45 is available
in 24 volts, 45 watts. Its tip
temperature is controllable
to within £2°C over the range
260°C to 420°C, and nominal
temperature is easily adjust-
able by the user.

Greenwood Electronics,
Portman Road,
Reading RG3 1NE.

A FULL HOUSE

DISTRIBUTING A GREAT DEAL

Paxton
Instruments

Distributors of
Electronic Test
Instrumentation
Unit B1

Pixmore Industrial Estate,
Pixmore Avenue,
Letchworth,

Herts SG6 1JJ

»  Phone:
' 0462 685648
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—NEWS DESK —

ITT show off

At this year's ideal Home
Exhibition, ITT Consumer
Products (UK) will equip the
prestigious Potton show
house throughout with work-
ing modeis from the electro-
nics company's extensive
range of televisions, videos
and audio products.

Ondisplay outside the show
house will be the most
sophisticated colour tele-
vision in ITT's Digivision
range, the  Multicontrol,
which was unveiled earlier
this year.

The Multicontrol has a
revolutionary ‘picture in pic-
ture’ facility which adds a
postcard-size ‘window’ to the
top right-hand corner of the
main screen. In addition to a
freeze frame function, pic-
ture-in-picture also opens up
other opportunities.

The one-sixteenth screen
area ‘window’ of Multicontrol
allows other parts of the
house (eg, the front door or a
child’'s bedroom) to be moni-
tored via a video camera
while a TV channel may be
viewed simultaneously.
Similarly, it allows the image
in the inset picture to be
interchanged with the image
on the main screen. Thus a
computer display can be seen
on the main screen, while
viewing a TV channel in the
window. Alternatively,
teletext can be shown on the
main screen while monitoring
a video or TV channel in the
window.

Letter from America

Ever heard of Opelika?
Well, nor had | until a press
release landed on my desk
from one H D Norman Junior,
who aims to start a new short

wave radio station from this
city in Alabama.

NDXE Global Radio is due
to start broadcasting,
apparently, on 4 July this year,
using a 100kW transmitter and
a 100 foot rotatable log per-
iodic antenna. Programming
will be based on a mass
appeal format of live con-
certs, sporting events, world-
wide phone-ins, news and
weather, etc, with financing
provided through paid
advertising as well as through
a ‘massive’ mail order busi-
ness. Listeners will be able to
write to or call the station to
order goods ‘from blue jeans
to refridgerators’.

An interesting aspect of the
new station is its QSL card,
which incorporates a 3-D
holographic image (much like
the new cheque guarantee
cards).

No details were given of the
frequency to be used, but
advertiser enquiries and
listener suggestions regar-
ding NDXE should be dir-
ected to: NDXE Global Radio
Headquarters, PO Box 569,
Opelika, Alabama 36801, USA.

Distribution contract

Marconi Instruments has
appointed Electronic Brokers
as an authorised distributor
for the company’'s ranges of
high performance RF and
microwave test and measur-
ing instruments, including
signal sources, digital volt-
meters, power and modula-
tion meters, and spectrum
analysers.

The appointment marks
Marconi's first move into
distribution of its top-of-the-
range products as an exten-
sion of the company's own
sales and marketing efforts,

and it also represents a big
expansion in the distribution
activities of Electronic
Brokers.

BT hits high seas

Telex messages for ship-
ping on the high seas can now
be received and stored, and
relayed later - all automa-
tically - through a new com-
puter-based system installed
at British Telecom’'s Portis-
head long range radio station
in Somerset.

Previously, storage and
later transmission of telex
messages was done manually
by operators. Now, once a
vessel is ready to receive the
telex message, the new sys-
tem will automatically
transmit.

All ships need do is enter
their own watchkeeping
arrangements in advance to
the Portishead computer’'s
database for automatic trans-
mission during pre-deter-
mined times. In this way telex
messages can be received on
board ship within minutes.

A land-based customer

wanting to send a telex to a
ship sends the message on a

PACE from Plessey

in-car navigation

An electronic compass,
capable of giving a motorist
precise road-by-road direc-
tions to any address any-
where in the world while he is
driving, has been developed
by Plessey.

Motorists with cars equip-
ped with the device will no
longer have to consult road
maps or stop in busy city
streets to ask the way to an
address.

They will be able toread the
directions from a small dis-
play panel on the instrument
facia.

telex machine in the normal
way. The message is relayed
to Portishead, where itis held
in the radio station’'s com-
puterised store, and for-
warded to the ship. Ships not
supplying watchkeeping
instructions are called on a
regular basis by Portishead
until messages have been
successfully delivered.

Users of the service can
also now send multiple mes-
sages during a single call.
This feature will benefit com-
panies using modern telex
terminals with memory and
pre-recorded address list
facilities.

One exclusive feature of
BTI'sradiotelex service is the
Frequency Watch facility.
This enables watchkeeping
instructions to be sent auto-
matically to Portishead. Up to
ten instructions a day can be
stored for a maximum of 21
days.

BTl's charge for its long
range automatic radiotelex
service is £1.60 a minute,
excluding VAT. With the
introduction of new facilities
calls are now charged insteps
of six seconds.

All the driver will have to
know is the grid reference of
his starting point and destina-
tion. Once he has entered
those into the miniature com-
puter it will give him precise
directions: ‘Turn left at next
junction’; ‘Take the A33 at the
next roundabout’; ‘Road forks
— bear right'.

The device, called PACE
(Plessey Adaptive Compass
Equipment), also has far-
reaching security and military
applications where there is a
need for instantaneous iden-
tification of a vehicle or
aircraft's precise position.
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Channel change

The Department of Trade
and Industry recently
announced a change in the
designated use of internatio-
nal maritime VHF radio Chan-
nel 70 (156.525MHz) which
took effect on 1 January 1986.

Channel 70 was available
for ‘intership’ communica-
tions but now it will be used
exclusively for distress and
safety purposes using digital
selective catling. The DTI has
instructed that all intership
use of that frequency must
cease.

The change is necessitated
by Resolution 317 of the
International Radio Regula-
tions. It follows a decision
made at the 1983 World Admi-
nistrative Radio Conference
(WARC) for mobile services
and the clearing of that chan-
nel will enable testing to get
under way of the future global
maritime distress and safety
system.

Satellites in education

The UK Co-ordinating Com-
mitte~ on Satellites in Educa-
tion has published a strategy
paper, Satellites in Educa-
tion, which outlines the possi-
ble uses in schools and col-
leges of the data received
from radio amateur satellites,
University of Surrey satellites
and weather satellites.

Itwill provide the opportun-
ity for technological projects
such as constructing detec-
ting apparatus and creating
computer models; allow
experimentation which
reflects many aspects of
large-scale research, that is,
collecting, processing and
interpreting considerable
amounts of live data; promote
cross-curricular activities
linking mathematics, science

and technology with the
humanities, particularly
geography.

Other educational applica-
tions currently under way
include the use of direct
broadcasting satellites as an
aid in modern language
teaching.

A large number of inter-
ested organisations have
joined forces to form The UK
Co-ordinating Committee for
Satellites in Education. The
group will assist and liaise
with teachers who wish to
become involved in using
satellite data in education,

- vities  of

individuals or institutions
who wish to conductresearch
on the educational uses of
satellites, and agencies that
may fund projects.

An immediate task that the
group will tackle is the iden-
tification of the roles of
satellites and satellite data in
education.

As part of the initiative a 40-
page booklet, Satellites in
Education - a guide for
teachers, is now available.
The booklet is distributed by
AMSAT (UK), 94 Herongate
Road, Wanstead Park, London
E12 5EQ. The price is £3.50
(inc p&p) and cheques should
be payable to SEUK.

The strategy paper is avail-
able free of charge from Dr
John Gilbert, Dept of
Educational Studies (AA),
University of Surrey, Guild-
ford GU2 5XH. Other
enquiries regarding the acti-
the committee
should be directed to the
UoSAT project, tel: (0483)
509143.

Education offer

Atari Corporation (UK)
Limited has introduced a
special educational offer for
its top selling 16-bit personal
computer, the 520ST.

This will enable educatio-
nal establishments to purch-
ase the 520ST, with 500K disc
drive, 12 inch high resolution
monochrome monitor and
mouse, for £499 excluding
VAT - a saving of over £150
against normal retail. The
same system with 14 inch
colour monitor is available for
£699 excluding VAT — a saving
of over £130 against retail.

A software pack including
‘1st Word’, a window based
word processor, DB Master
One, a data base, ST Basic
and Logo programming lan-
guages will also be included
with both packages.

Full details are available
from all Atari authorised deal-
ers or direct from the Atari
Education Desk on (0753)
33344.

Electronic messages

Contracts worth about £5
million are to be placed by
British Telecom for a public
message handling service
which will help to make
electronic transfer of mes-
sages as commonplace as the
post.

Shipmate

In order to meet CCIR and
IMO recommendations regar-
ding the new international
weather and warning service
for all types of vessels at sea,
Shipmate launched its new
generation Navtex receivers
at the London Boat Show '86.

Available now is the RS6101
Basic Navtex, where area
selectioniscarried out manu-

ally. To follow shortly will be
the RS6100 Automatic Navtex,
where area selection will be
automatic when connected to
Shipmate’s navigationreceiv-
ers. A spin-off from Navtex
production will be the RS6150
printer which can be con-
nected to navigation receiv-
ers, computers and other
equipment requiring a hard
copy record of data displays.

This new managed-network
service will be started by
British Telecom’s National
Networks Division later this
year. It will offer a ‘conver-
sion’ facility, enabling users
to exchange messages elec-
tronically between dissimilar
equipment such as office
workstations, personal com-
puters, word processors,
teletex and telex terminals or
facsimile. 1t will also be
capable of interconnecting
different electronic  mail
systems.

The message handling ser-
vice (MHS) will adopt the
principles of Open Systems
Interconnection (OSI). In
general, OS| enables users to
mix equipment from different
suppliers.

In particular, British
Telecom’s service will comply
with international and Euro-
pean standards for public
message handling services,
such as the X400 recom-
mendations of the CCITT -
the International Consulta-
tive Committee on
Telephones and Telegraphs.

African connection

Final testing has just been
completed in the Incomtel
workshops on three new stu-
dio transmitter links which
the company have designed

to win a major North African
contract.

This line-of-sight FM radio
relay communications system
will provide a high quality
broadcast audio channel,
with sub-channels, and the 10
watt output transmitters will
operate in. the 800/960MHz
band.

Ease of use and minimal
maintenance are seen as of
prime importance to the
customer, and Incomtel have
built the whole system into
custom designed racks
equipped with ac distribution

Incomtel’s transmitter terminal
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NEWS DESK

and protection. Four silent
vibrationless extractor fans
will ensure ventilationin a hot
humid environment.

The system provides a one-
way broadcast link between
the studio and transmitter,
and duplicate two-way links
connect into the local
telephone network and, if

necessary, telemetry by
means of subcarriers.
Telephone interfaces have

been designed specially for
the unit.

All transmitters and receiv-
ers have been duplicated and
a facility for automatic
changeover incorporated in
case of failure. Sophisticated
metering will facilitate trou-
ble-shooting. Complete
antenna systems were also
provided.

Hunt for the sun

Growing interestin alterna-
tive energy sources has
resulted in a great deal of
research into ways of impro-
ving the efficiency of known
technologies.

The solar cell has a iot of
promising applications.
Unfortunately, not only is the
available sunlight subject to
the amount of cloud cover
and seasonal variations but
also to the angle of the sun at
any given hour. Significant
improvements, often as much
as 100%, can be made by
mounting the cell array on a
rotating mount that tracks the
sun. Some of the systems
currently available are fairly
costly but a much simpler
drive should soon become
available.

Mr Alan Freeman has
recently patented a sun-seek-
ing cell array. This senses the
angle of the sun by means ofa
pair of solar celis mounted on
the array. An opaque screen,
between the cells, casts a
shadow on one or other of the
cells if the array is not
pointing directly at the sun.

As the sun passes across
the sky, the shadow causes
the output of one cell to fall.
The cells are connected in
inverse parallel so that the

outputs cancel out when both
are equally illuminated.

As one output falls, it pro-
duces a differential voltage
according to the polarity of
the higher output. This voi-
tage is passed to a Portescap
miniature dc motor/gearbox
combination which turns the
array towards the sun until
both cells are equally illumin-
ated once again. After sunset,
the array remains in position
until the dawn rays cause it to
realign itself on the sun.

Despite the simplicity of the
design, the array does not
hunt for the sun if a cloud
passes overhead, since both
sensing cells remain equally
illuminated.

Japanese award

On 20 December 1985 Phi-
lips, together with Sony,
received the Japanese
Mainichi Technology Award
forthe development and com-
mercialisation of the compact
disc system. Itis the first time
thatanon-Japanese company
has received this award.

Itis the eighth international
award that Philips have
received for the development
of the compact disc system.

The Chinese way

Analogic Corporation has
announced the signing of an
exclusive long-term agree-
ment with Kejian Corporation
of the People’'s Republic of
China.

The agreement calls for the
establishment of a corpora-
tion in China to be known as
Analogic Scientific Inc, which
will be equally owned by
Analogic and Kejian. Under
the terms of the agreement,
Kejian will work exclusively
with Analogicinvarious areas
of technology, including pre-
cision data acquisition, signal
processing and high-speed
computational electronic
instruments.

Analogic will manufacture
sub-assemblies in the United
States and supplythese tothe
joint venture to be combined
with assemblies manufac-
tured in China.

AUDIO MODULES AT THE LOWEST PRIGES

Now Distributed by Riscomp

POWER AMPLIFIERS

AL 1030-Lowcostgeneral purpose 10W/8ohm
module, supplyvoltage range 18.30V.

% £3.85 + VAT

'F:RE-AMPLIFIERS & MIXERS

A 207 - A quality stereo pre-amplifier and tone
controt unit suitable for driving any of the above
amplifiers. Operates from a supply rail of 40-70V

b

AL 1540 - At 15W 8ohm medium power module
incorporating over-foad protection. Operating
voltage range 20-40V

h‘@ £4.15 + VAT

3 £13.95 + VAT

MM 100 - 3 input mixer teaturing individual level
controts, master volume, treble & base controls,
with nputs for microphone, magnetic pick-up
and tape or second pick-up (selectable} Operates
trom 45-70v

AL 2530— Compact 25W/8ohm module for
domestic applications with a distortion figure of
.06%, operating voltage 28 50V

@ £4.95 + VAT

£12.40 + VAT

AL 3070--Top class 50W/8ohm module with seif-
contained hetsink and built-in protection
circuitry, produces really 1st class soundwitha
distortion levelatan incredible .02%.

@m.se + VAT

MM TOG - As MM 100 except inputs are for 2
guitar + microphone £12.40 + VAT

POWER SUPPLY

SPM90/45/55/65 A stabiliser module availabte
in 3 voltages, 45 55 & 65V providing a stabilised
output of up to 2A and providing a superior
performance especially with the higher power
audio modules ({Requires an appropriate

AL 12580- Arugged top ot the range module
providing output powers of up to 125Winto 4ohms
which empioys 4 heavyduty outputtransistorsto
ensure astable andreliabte performance.
Currently used indiscountts, pubtic address
systems, juke boxes and even domestic Hi-Fi.

£14.70 + VAT

transformer + reservoir capacitor)

-
™ 685 + VAT

‘ All modules supplied with a *
comprehensive Data Sheet,

‘51 POPPY ROAD, Dept

RE 1
Orderby post, order by 'phone (] (e} RISCOMP ;ﬁg‘fgsmsaonom'

Add 15% V.A.T.toall prices

U.K.orders add 75p post & paking
Export orders —post & packing at cost
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WE
HAVE
IT
ALL
HERE

AERIAL TECHNIQUES

Yes indeed we have - and it s ali in our CATALOGUE FOR 1986 packed with Aerials. Amphfiers.
Fitters. Rotators. Hardware etc. etc for all types of aerial installation/requirement including
TV/FM DXing within Bands 1 to 5 inclusive. Multi-Standard PAL/SECAM colour televisions are
featured for DXing. Domestic and Overseas television reception. AERIAL TECHNIQUES also
provide a complete and comprehensive consultancy service for ALL reception queries/
problems (SAE please). We can now offer an attractively priced 11GHz Satetlite System for the
reception of ECS 1. INTELSAT V and other Satellites. separate leaflets are available on
request.

For a speedy dispatch. ACCESS and V!SA Mail & Telephone orders may be placed for any of the
items listed in our comprehensive Catalogue.

We are active TV.FM DXing specialists - your guarantee of honest and knowledgeable advice.
DXers-Special Offer:-

ANTIFERENCE UP1300 VHF Mastheaa Amplifier {40-230MHz) for Bands 1. 2 & 3. Gain 19dB.
Noise figure only 2.5dB £16.90
Matching 12V Power supply unit for use with the above amp £11.25
LABGEAR CM6022/RA. UPCONVERTERS (Ideal for TV-DXing) with gain control. mains
powered. imited stock at this special price £22.50
WHETHER YOUR NEED 1S FOR LOCAL OR FRINGE RECEPTION ALTERNATIVE CHANNELS.
TV FM DXING. OR FOR A DISTRIBUTION SYSTEM. AERIAL TECHN!QUES IS THE ‘ONE STOP
ADDRESS FOR ALL EQUIPMENT.

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

Why not send for your copy today - piease include an SAE with all enquiries.
All prices inclusive of VAT and carriage Delivery 7-10 days.

AERIAL TECHNIQUES (RE)

11Kent Road, Parkstone 1SA

Vi
Poole, Dorset BH12 2EH. Tel: 0202 738232 T
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NEW AND BRITISH!

Midland Radio Centre
133 Flaxley Road
Birmingham
Tel: 021 7844928

Model DV1224
8 amp Voltage Dropper
a 24v to 12v Voltage Dropper

Ideal for trucks, coaches, boats etc.

This unit is also suitable for powering cellular telephones, supplied
complete with fitting instructions.

Trade enquiries contact Repro Electronic Systems Ltd Tel: 0474 332101

All Repro products now availabie from:

257a High St
London
Tel: 01-859-5017

Westmount Communications

FROM REPRO ELECTRONIC SYSTEMS LTD

Model DV3005
3 to 5 amp Voltage Dropper
ideal for trucks, coaches, boats etc, a 24v to 12v voltage dropper.

This unit is suitable for car radios, CB rigs, etc.
Supplied complete with fitting instructions.

Inrange Ltd

8 Marine Court 816

St Leonards-on-Sea
Tel: 042444 3185

J A Wright Electronics Ltd

Southend-on-Sea
Tel: 0702 714102

London Road

Communications
10 North Street
Strood, Kent
Tel: 0634 716422

Pama & Co

Tel: 061 4458918

Pama House, 433 Wilmslow
Road, Manchester

Two to One
475 Woolwich Road
London SE17
Tel: 858 8715

Northampton Electronics
Tel: 0604 61397

MIDLAND RADIO CENTRE

Model TT/9003 Automatic In Circuit Transistor Tester.

NOW AVAILABLE FROM:-

MIDLAND RADIO CENTRE,
133 FLAXLEY ROAD,
STECHFORD,
BIRMINGHAM

Tel: 021 784 4928

The Repro Automatic Trans-
istor Tester is an Invaluable aid
to the technician, and hobbyist
alike. The TT/9003 is unique in
that, without the faulty circuit
board being powered up, both
PNP and NPN transistors can
be tested whilst they are still in
circuit, without the use of any

other ancillary equipment.
Until now it has been
neccessary to remove the

component for testing at the
work bench, a time consuming
and repetitive chore.
Comprising a compact unit
measuring only 12 x 7 x 3cms
and operated by a standard 9
volt battery, the TT/9003 can be
used by anyone with an
elementary knowledge of
electronics. £38.85

Mail Orders Welcome sent by return.
Cheques Please allow 7 days.

Model LA/2502 Linear Amplifier.

A 25 watt switchabie Linear
Amplifier with ‘supply on' and
‘Power on’ LED indicators. 26-
30MHz. Complete with
instructions. Made in UK.

£22.95
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he IBA has launched a campaign to

win acceptance of its Enhanced
C-MAC (or E-MAC) TV transmission
system. E-MAC enters the arenaatatime
of intense international battling over the
next generation of TV standards.

The E-MAC transmission system is
designed to get the most out of the
already defined C-MAC satellite trans-
mission format. Europe’s first two DBS
birds (France’s TDF-1 and Germany's
TV-SAT) are due to be launched later this
year. C-MAC is one of a family of MAC
standards that are being adopted by EBU
members for transmission through DBS
satellites.

E-MAC as atheory was firstannounced
by the IBA in 1982, but it was not until late
1984 that a prototype was engineered.
E-MAC was demonstrated alongside the
rival Japanese NHK 1125 line 60Hz
system at the international Television
Symposium in Montreux last summer.

Evolutionary development

E-MAC isan evolutionary development
towards HDTV from the C-MAC/packet
system, which allows extra ‘sides’ to be
added to a normal 4:3 aspect (width-to-
height) ratio TV picture to produce a
wider picture. Wide screen TVs of the
future will have an aspect ratio of around
5:3. The optimum aspect ratio for future
TV systems is one of the several
technical parameters at the centre of the
current international debate on TV
standards.

The IBA achieve this extra picture
width by putting additional picture
information in part of the line blanking
interval that is otherwise used for
sound/data signals in the standard

C-MAC format. E-MAC can carry two
high-quality sound channels (instead of
the eight with C-MAC).

The IBA believe that an evolutionary
development towards a future HDTV
system is preferable to a revolutionary
leap with its consequential forced
obsolescence of equipment.

Tom Robson, IBA director of engineer-
ing, told the managing directors of the
ITV companies and government officials
who had been invited to view the system
that E-MAC was evolutionary and com-
patible with existing receivers and
studio equipment. This is in sharp
contrast to the Japanese MUSE system
for the transmission of HDTV, which
Robson described as revolutionary and
non-compatible. The IBA feel strongly
thatthe NHK 11251ine 60Hz HDTV with its
MUSE transmission system is not the
solution for 50Hz countries.

The theme of ‘evolution or revolution’
in the development of higher definition
TV systems was also taken up by Philips
Electronics’ new boss, Mr C J van der
Klugt, speaking recently at the Royal
Television Society. Philips, said van der
Klugt, preferred the evolutionary
approach of the MAC system which is
‘able to transmit both the TV program-
ming of today as well as that of tomorrow
and the day after’.

Referring to the global ‘field fre-
quency’ conflict, van der Klugt reminded
his RTS audience that the world falls into
two categories, 50Hz and 60Hz, ‘but that
the crucial fact is that 75% of the world
falts into the 50Hz group’.

Both the IBA as broadcasters and
Philips as manufacturers have come out
with clear statements in favour of an

The IBA s proposed evolutionary route towards the higher definition TV standards of the future

(courtesy of the IBA)

Evolutionary
steps
Flicker removed
4 .
(more pictures/sec.)
3 Display more lines (1000+)
2 Widescreen enhanced MAC (E-MAC)
1 Basic MAC
] PAL (today's standard)
Today Time

TV sets of the future will be wider than
the present generation (photo IBA)

evolutionary rather than revolutionary
approach to HDTV. Evolution, unlike
revolution, they argue, would make
possible an orderly transition from
today's TV standards to those of
tomorrow.

Cellular dumping

The number of cellular radio subscri-
bersin the US has now passed 200,000 (in
the UK it was around 40,000 at the turn of
the year). A large number of cellular
carphones in the United States come
from Japan. Some $150m worth of
cellular sets were imported into America
last year.

US cellular phone manufacturers, and
in particular Motoroia, have been accus-
ing the Japanese of dumping. Now it
appears that Motorola have won their
case against the Japanese importers
who have been selling their product at
unrealistically low prices.

Anti-dumping duties imposed on
Japanese carphone imports to the US
range from 3% to 107%. Following the
imposition of such swingeing anti-
dumping duties in the US, Japanese
manufacturers may now be redoubling
their efforts elsewhere.

Japan isreported to have opted for the
TACS system for their next generation
domestic cellular carphone network.
This may be good news for the egos of
the designers of the UK's TACS system
(which was derived from the US AMPS
cellular system), but is also likely to
signal an even stronger Japanese pre-
sence in the UK cellular carphone
market.

In amateur radio there is an ominous
parallel. The vast home market gener-
ated by Japan’'s own amateur radio
population and the Japanese domination
of the European amateur transceiver
market are not unrelated phenomena!l
Cellular radio carphones in the UK may
be going the same way.

Mobile radio in Germany

Germany's first ever mobile radio
conference and exhibition, ‘Funk 85,
took place in Dusseldorf in mid-Novem-
ber. The clash of dates of the two-day
German event with a similar eventin the
UK (Comex '85) no doubt reflects, in its
own small way, the general lack of
effective co-ordination that exists in
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mobile radio throughout Europel!

The 500 delegates attending Funk '85
heard eight well documented papers on
the current situation and future develop-
ments in mobile radio in Germany.

A general overview paper by the DBP
(German Post Office) explained that
there are some 1.5 million mobile radio
installations in service in Germany
today, and thattheywere allconfinedtoa
spectral bandwidth (below 1GHz) total-
ling no more than 80MHz (mobile radio in
Germany, unlike in the UK, has not had
the ‘windfall’ allocation of Band lil).

About 600,000 of the German mobiles
are PMR in one form or another. Public
services such as police and ambulances
account for 300,000 units. Paging systems
where each unit is counted separately
represent another 300,000 units. Ger-
many’s saturated Netz-B2 carphone net-
work (which was originally installied in
1972) has 26,000 subscriber units. The
European paging network accounts for
another 100,000 units.

Germany’s new Netz-C 450MHz cellu-
lar network came on stream on a test
basisin September and will be openedto
the public on 1 May 1986. In September
Netz-C area coverage was 70%, and this
will be increased to 100% (including
West Berlin) before the public opening.

The German C-450 cellular system is
not compatible with any of the first
generation cellular systems being used
by its neighbours (Benelux: NMT 450,
France: Radiocom 2000, Switzerland:
NMT 900, Austria: NMT 450), but it has
been exported to South Africa.

Radiopaging in the UK

With more than a quarter million
pagers already in service on British
Telecom’s radiopaging network and an
annual growth rate in excess of 25%,
radiopaging in the UK has come a long
way since the days of the first
experimental networks in 1973,

National coverage has always been a
primary objective of BT's planning
engineers. The UK is divided into 40
radiopaging zones, which cover in
excess of 95% of the population.
Radiopager users can select geographic
zones according to the coverage they
require.

The backbone of BT's national pager
network is the network of 360 transmit-
ters sited all around the UK operating on
a pair of radio channels at 153MHz.

By the use of 30-second and 60-second
time-slot sequences within a two minute
calling cycle, as well as judicious
planning of the zones, it has been
possible to combine good service cover-
age with an efficient use of radio
spectrum.

BT claimthatnomore than two minutes
ever elapses between the request for
paging and the transmission of the
radiopaging call in all the required
zones. Five interconnected, high-capac-

ity terminals are used to manage the
routing of paging calls. The present
network can accommodate up to one
million tone-alert pagers. BT claims to
have the largest national radiopaging
system in the world.

Aspartofanexpansion programme, BT
arenow adding athird calling frequency.
The new ‘message display’ pagers take
up more air time than tone-only pagers
and put a heavy demand on the network.
Initially the new third frequency will be
used in the busiest areas only. Rediffu-
sion Radio Systems are currently sup-
plying BT with a hundred PT2100 paging
transmitters for the new third paging
channel. The second channel of these
new dual-channel transmitters can even-
tually be used for a fourth channel at
153MHz.

Cordless QRM!

There is, it seems, ever increasing
interference to users of the amateur HF
bands from both near and far. Computer
hash, over-the-horizon radar, the DiY

brigade with their electric drills and TV
timebases have now been joined by
another spectral poliutant: the cordless
telephone.

The majority of cordless phonesin use
are the 1.7MHz/49MHz type. There is a
full-duplex link between the fixed and
the portable unit, and the base unit
transmits into an inefficient antenna on
frequencies none too far from Top Band.
Even though cordless telephone
antenna efficiencies at 1.7MHz and
power are both low, a casual spin around
the dial between the top end of medium
wave and the low end of Top Band in any
built-up area reveals numerous ‘ringing-
tones’ and a clutter of cordiess
telephone conversations.

The unsuppressed first harmonic of
some local -cordless phones can land
rightinthe middie of the CW portion of 80
metres! There's nothing worse than
trying to winkle out some juicy DX station
on 80 metres CW only to have it blotted
out by a neighbour’s cordless telephone
ringing all across the band!

BT'snational radio paging network on 153MH?z is divided

into 40 zones and covers 95% of the population

o | o
&b

¢

Shetland
The shaded area represents
the approximate c'overage
currently available in all
Radiopaging zones (nos. 1-40).
Service in the unshaded

areas 1s being progressively
introduced.

Orkney
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More News From Scarab Systems

SPECTRUM USERS — HAS THE RTTY BUG BITTEN YET?
Have you had your appetite whetted on cheap ineffective
programs from part time software writers who claim superb
performance for the minimum outlay? If so you'll now want to
start enjoying and developing your RTTY interests along
more serious lines. Scarab Systems make no exaggerated
claims, we don't have to! Our software does not rely on 599
signals, to achieve a respectable performance it simply relies
on logic (if you'll pardon the pun). Our software uses an
interface board and terminal unit to decode and process the
RTTY signal, and now we are proud to announce our new
SS99H.

SPECTRUM RTTY/CW DELUXE COMMUNICATION BOARD
This popular unit has now been upgraded to give you the
following outstanding features.

. Buffered input and outputs incorporating Schmitt trigger

operation to enhance the incoming logic signal.

. Improved Baud rate frequency adjustment by means of

multiturn presets (three baud rates are available).

. PTT operation now includes relay switching and selection

of normally open/normally ctosed operation.

. Input mark/space LED indication.

. CW ogperation is available.

.Free CW/RTTY apptlications software.

. The board may be used to send and receive ASCI|.

. Write your own routines using the interface board.

The good news is that this board is still available at the oid
price of £37.50 (inc VAT) + P&P @ 75p which makes it even
better value than before. Existing users need not feel left out,
your old interface board can be upgraded - please write or
ring for details.

PLEASE NOTE. The SS99H requires an external 5V logic
compatible terminal unit, such as the MPTU-1 (See previous
adverts).

SPECTRUM LOG BOOK

We are pleased to also announce the introduction of a new
electronic log book. This program will allow you to enter
details of up to 232 contacts including name, callsign, date,
time, RST. Routines available include the ability to search,
printout, save, load and amend files. The program is written in
machine code for compact fast operation and s
MICRODRIVE compatible. The software also features an
automatic cassette to MICRODRIVE transfer routine. Order
code — SS03C. Price £5.95 (inc VAT) + 25p P&P.

SCARAB SYSTEMS produce many other high quality software
programs for other computers — please write for further
details.
Distributors
UK Ward Electronics, D W Electronics,
S P Electronics.
Scandinavia. Chara Electronics,
Hofors — Sweden.
Australasia. Essex Mellor Pty Adelaide.

Or available directly from:-

SCARAB SYSTEMS

39 STAFFORD ST, GILLINGHAM,
0 = KENT ME7 5EN
mmmm  TEL: MEDWAY (0634) 570441

The Archer 780 SBC

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

Sherwood Data c%yc%tﬁm id

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX.Tel. 02814-5067
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AMATEUR RADIO
WORLD

Compiled by Arthur C Gee G2UK

ne of our daily papers recently ran

the headline: ‘Radio Hams Run
Higher Risk of Killer Disease! In so
doing they resurrected the old question
of high frequencies being dangerous to
health. Their heading related to two
short papers which appeared in The
Lancet, a much respected medical
journal, concerning the death statistics
from leukaemia — a malignant disease of
the blood system.

During the last war constant rumours
circutated that those operating the new-
fangled system known as ‘radar’ were
being subjected to influences which
would hasten their death from that much
dreaded disease, cancer. As far as the
writer knows, no concrete evidence was
ever produced which supported these
rumours. They were inthe same category
as those which asserted that the
depressant drug ‘bromide’ was put into
army tea ‘to keep the boys off the girls’, or
that vitamin A was given to night-fighter
pilots in the form of carrots to enable
them to see better in the dark! However,
it started the popular belief that radia-
tion of the type associated with ‘radio
waves' was dangerous.

With the greater concern about atomic
radiation coming along with the arrival of
the ‘nuclear age’, the possible dangers of
radio waves fell into disregard. But from
time to time the argument reappears, as
the daily paper heading above indicates.

The matter has been further broughtto
public attention by a report from Poland
that military personnel who have been
exposed to microwave radiation are
statistically more likely to suffer from
cancers than those not so exposed. And
again, the media recently came out with
the suggestion that microwave cookers
might be a possible source of dangerous
radiation, resulting in skin cancers and
cataract.

Thermal danger

Undoubtedly constant exposure to
high levels of microwave radiation could
cause harm, if only due to the heating
effects they can produce in human
tissue. Similarly, damage to the eyes
could be caused by the heat generated if
the tissues of the eye were exposed to it
for any considerable time. One can
safely say, however, that with the amount
of radiation which may be absorbed from
such equipment as amateur radio trans-

mitters, domestic microwave cookers,
TV and computer type cathode ray tubes
etc, the chances of being exposed to
sufficient radiation to damage one’s
health is small indeed.

Further reassurance is contained in a
reply the RSGB received from the
National Radiological Protection Board
to an enquiry they made relating to the
matter. From a note in Radio Com-
munications for August last we repro-
duce their observations: ‘NRPB scien-
tists keep all the harmful effects of non-
ionizing radiation under continual
review, and it is still our opinion that
electromagnetic fields are not carci-
nogenic. However, we would repeat our
previous warnings against excessive
exposures to the thermal effects of
electromagnetic fields: in amateur radio,
such exposures can always be avoided.’

Licensing information

The Radio Regulatory Division of the
DTt has recently issued a useful and
interesting information sheet outlining
the radio amateur licensing work carried
out by the department. It begins by
saying that the job of looking after the
interests of radio amateurs has high
priority. This entails issuing amateur
licences, interpreting licence condit-
ions, taking responsibility for the Radio
Amateur Examination and the Morse
test, enforcing the Wireless Telegraphy
Acts and deciding on changes to the
licence where they appear necessary.

The RRD advises the government on
amateur radio policy and takes part in
international discussions about such
matters as reciprocal licensing, etc.

The leaflet explains in detail a number
of these topics. The Post Office, for
instance, through its Radio Amateur
Licensing Unit, issues licences by com-
puter on behalf of the department. Full
definitions of the A and B licences are
given as well as the procedure for
issuing repeater and beacon licences.
There is an interesting paragraph on
Morse code and the desirability of
keeping it in the amateur licence for the
foreseeable future.

The leaflet can be obtained from the
DTI Radio Regulatory Division, Waterloo
Bridge House, Waterloo Road, London
SE1 8UA. Itis issued free of charge and
should be read by those persistent
complainers whocontinuetogripe atthe

licensing procedure for radio amateurs
in this country.

Band planning

The newcomer to amateur radio trans-
mitting may find it difficult to know just
where in the various bands he should be
for transmissionsin, say, CW or SSB: this
is not always obvious. Tuning over the 80
metre band recently the writer came
across a newcomer innocently calling
CQ on CW right on top of a very well-
established and much respected SSB
net! His efforts rapidly got him a request
—very nicely given | must add - to please
QSY as a phone net was on that
frequency, and anyway convention
indicated that CW should be at the other
end of the band. True enough - quite
apartfrom the factthathe would not have
found anyone else around that fre-
guency to have a CW QSO with!

So, if this catches the eye of any raw
beginner just starting off ‘on the air’,
make sure you are in the right part of the
band for what you are attempting to do.
Band planning is not determined by any
‘radio regulations’. It has ‘grown up over
the years’, more or less by gentlemen’s
agreement, weighted by the accord of
the |IARU at conferences.

Very roughly, the lower frequency
ends of the bands are reserved for CW
operators and the restis taken up by SSB
operators who use more space and make
up the majority of users. Between the two
is a small band of frequencies occupied
by those using ‘specialist’ types of
communication, such as RTTY, etc. This
is more or less the pattern, so make sure
you don’t get into the wrong patch!

AMSAT-UK

Towards the end of last year, AMSAT-
UK circulated a questionnaire among its
members to ascertain their views on the
possibility of AMSAT-UK 'co-ordinating
a building project to make a satellite—or
part of asatellite—andifso,whatsortofa
satellite should it be?’

This was sparked off by a feeling,
expressed more and more frequently
recently, that the builders of satellites
due for launch in the near future are
putting their energies into ‘high tech’
projects which, whilst very praiseworthy
in stimulating technical advances, are
not providing the majority of amateur
radio satellite users with the facilities
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they really want. There is a bit of a rift
developing between the majority of
users of amateur radio satellites and
those who design and build them.

The questionnaire was put together
and subsequently analysed by AMSAT-
UK committee member Richard
Limebear G3RWL. A comprehensive
report on the survey results is given in
Oscar News No 56, December 1985, p10.

Of 2,000 questionnaires sent out, 301
were returned; aresponse level of about
15%, which is said to be about typical.
The preferred transponder mode was
Mode B, ie, 70cm up, 2 metres down.
There was good' support for types of
communication techniques requiring
the use of computers; on the other hand
many were opposed to what they
regarded as unnecessarily complex
systems.

There seemed to be enough opposi-
tion to this trend to warrant planners
considering carefully that, whilstthere is
obviously a need for high-tech develop-
ment, the needs of the less experienced
must not be forgotten. It is the newcom-
ers and less experienced who will keep
the organisation going and it is just as
important to keep them interested and
coming into the fold as it is to provide
something challenging for the

experienced ‘high-tech’ enthusiasts.

Oscar 10 memory fault

One often wonders, with all the
satellites up in space these days, and
what must be masses of bits and pieces
of rockets, old satellites, etc floating
around, whether any damage gets
caused to the former by the latter! Even
the professionals are getting concerned
by what they call ‘space debris’, judging
from a recent article in the ESA Bulletin
entitled Space Debris — a Hazard for the
Space Station?

Itseemsthatamemory uniton Oscar10
has been damaged, not by a bit of
spacecraft debris, but possibly by an
‘energetic’ cosmic particle. A fauitin the
Integrated Housekeeping Unit (IHU)
memory unit has occurred. The IHU
memory was designed to correct what
are called ‘soft errors’, the kind which
occur randomly and are one-shot events,
and so-called ‘hard errers’, ie ones which
represent a physical change in the
hardware and are permanent. The tHU
software can notonly detect errors when
they occur but can automatically correct
them so as to avoid any serious consequ-
ences. The satellite is completely under
computer control and any uncorrected
software error could be devastating.

The system is designed to count the
number of times the error-correcting
feature has functioned. This count
indicates the number of errors incurred.
Some time ago it was noticed that the
number of errors had increased. After
some diagnostic software was applied to
the satellite it became apparent that the
errors were hardware based (the mem-
ory chips involved, 16K NMOS devices,
had been modified by AMSAT to reduce
radiation hazards. The modification
included a tantalum metal strip on the
chip and a brass enclosure).

Fortunately the memory is concerned
with data coltection and not with func-
tional aspects of the satellite so no
degradation of performance is likely.

Amsat Arsene

* - The French amateur radio satellite

Arsene is progressing satisfactorily and
alaunch foritis being sought on a future
Ariane launch. The mechanical structure
is complete and spin balance and
vibration tests have taken place. The
prototype spacecraft electronics are
performing satisfactorily and work is
progressing on the aerials and the solar
array panel deployment mechanisms, a
new kick motor and the command and
telemetry systems.

| NEWSAGENT ORDER FORM
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| every month
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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 88BN

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.

Millions of components: thousands of different lines

Rechargeable Nicke! Cadmium batteries (ex unused
equipment)
AA(HP7) 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 2Y2mm Face.
25p or 100 for £23 or 1000 for £200.
5mm Red Flashing LED 25p or 10 for £2.25.
Watch/Calcuiator/Light etc. Mercury Batteries Made by Ray-O-
VAC 10 mixed popular sizes. £1.50, 50 for £5.00.
IN4004 or IN4006 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 for60p 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.
Multard 5mm LED, 40 red, 30 green, 30 yeltow = 100 mixed, 5
7

‘HARV!' Hardware packs (nuts-boits-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 Iinflation!

BRIAN J. REED
TRADE COMPONENTS, ESTABLISHED 28 YEARS
161 ST JOHNS HILL, CLAPHAM JUNCTION
LONDON SW11 1TQ.
Open 11am tifl 6.30 pm Tues. to Sat. Telephone 01-223 5016
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241,
241

244
245.

266.
267.

. 25 - clear plastic lenses 1
. 100 ~ staples for thin fiex

145.

146.
. 1 - secret switch kit with data

155,

. 3 - boxes with hinged lids size 214 x 1

£1 BAKERS DOZEN PACKS
Price per pack is £1.00, order 12 you
may ghoose another free. Items
marked (sh) are not new but
guarantesd ok.

= 13 amp Hng Main junctien bexnes

= 13 8Mp Hng Main sput boxes

13 amp tuses for ﬂn? maing

= surtace mounting swifches suitably Insuiated for mains voits,

3 = slectrical switdhes Intermadiate type, will atae replace 1 or 2 way

switehas, white flush meunting

4 = in flex line switahes with neons

2 - mains transformars with 8V 1A sscondaries

2= maina teanformars with 12 12A secendaries

1 = extension apeaker cabinet for 812 speaker

12 < glass read switchas

2 - ultra sonic transmittars snd 2 recaivers with aireuit

2 - light dependent resistors

4 = wator switches = 8p 2 wiy, 4p 3 way, aﬁ 8 way, 2p 8 way, 1p 12

way mali ona nole fixing snd gooo iength 'M spindie your choics

1= 8 diglt counter 12v

1 = 8 diglt counter maing voltage

2~ Nicad Rattery chorgers

1 = kay switeh with key

2 - serosol cans of ICI Dry Lubricant

98 = 1 mire langthe ¢olour-coded connecting wire

1 - iong 8nd medium wava tuner kit

8 - rocker switeh 10 emp mai

1 = 24 hour time switch maing Operated (8.n.}

1 - hout elock work time switeh

2 - BV operated raed switeh relays

10 = neon valves - mlkogood night lights
24V A O rela

very sensitive

y
2~ maine opareted reteys 3 x 8 amp changeover, (0.n.)
10 - rows of 32 gola plated IC sockets (totel 320 socketa}
1 - locking mechanism with 2 keys
1 = miniature unisetector with circuit for elactric jigssw puzzie
2~ telephone hand sats with ear piece and mike, (Bh.)
5 - ferrite rods 4" x 6/18" dismeter astisl
4 - ferrite 818D aerisie with L & M wave coils
1 = Muliard thyistor ({l ger module
10 - assorted knobs Y4 spindies
5 - different thermostats, mainly bi-maetat types
1 - magnet:c brake ~ stops rotation instantly
1~ low pressure 3 level switch can be mouth operated
2 ~ 25 watt pots 8 ohm
2 - 25 watt pots 1000 ohm
4 - wire wound pots ~ 18, 33, 50 and 100 ohm your choice
1~ 1250 watt dimmer Ultra ref SE20
1 - time reminder adjustable 1-80 mins clockwork
2 - 10A bridge rectifiers 30V
2 - 30A panel mounting stysiok fuses
1 - mains shaded pole motor 34" stack - /4 shakt
1 - mains motor with gear box 1 rev per 24 hours
2 - mains motors with gesr box 16 rpm
1 - thermostat for fridge
1 - infra red fire etement 1000 watts
1~ motorised stud switch {s.h.}

. 1-2V2 hours delay switch
. 1 - mains power supply unit - 9V DC

1 - mains power supply unit - 6V DC

. 1 - mains power supply unit — 412V DC

. 1- 5 pin flex ptug and panel socket

. 1 - 5" speaker size radio cabinet with handle

. 10 - siider type volume controls

. 2- musical boxes {less keys}

. 1 - heating pad 200 watts mains

. 1 - FM front end with tuning condenser and data
. 1 - TW amplifier Mullard 1172

. 1 - wall mounting thermostat 24V

1 - teack effect extension 5° speaker cabinet

. 2 - p.c. boards with 2 amp full wave and 17 other recs
. 4 - push push switches for tabte lamps etc

10 - mtrs twin screened ﬂaex white p.v.c. outer
4 diameter

4 - items - rev per hour mains motor, Counter, ¢oin switch and srbp

panel
. 4 - pilot bulb iamp metal clip on type
. 10 - very fine drills for pebs etc.
. 4 - extra thin screw drivers for instruments
. 2 — centre zero panel meters 100-0-100 UA
. 1- 100 UA edge wise balance meter
132.

2 - plastic boxes with windows, ideal for interrupted beam switch
etc.
10 - model aircraft motor — require no on/off switch, just spin to start

. 2 - car radio speakers 5" round 4 ohm made for Radiomobile
. 1-6%2" 4 obm 10 watt speaker and 3" tweeter

10 - 4 BA spanners 1 end open, other end closed

2 - 4 veed relay kits 3V cofl can be normally open or ¢/o if magnets.
added

20 - pilot bulbs 6.5V 3A Philips

1 - printed circuit kit with 100 circuits

. 4 - socket covers {protect inquisitive iittle fingers) for twin 13A
152.

1~ air or gas shut off valve — clockwork operated
1 - air or gas shut off valve - thermostat operated
1 - 12V drip proof relay - ideal for car jobs

3 - varicap push button tuners with knobs

5 - 12 way connector blocks 2A 250V

. 3 - 12 way connector blocks 25A 250V
162.

1- 13A fused and switched spur for surface mounting or can be
removed from box for flush mounting

3 - 13A sockets good British make but brown

4 - short wave air spaced trimmers 2-30f

. 1 - shacking coi kit with data ~ have fun with this
.10 - 12V 6W buibs Philips m.e.s
. 4~ heavy duty push switches - ideal for foot operation 3A 250V

5 - lilliput buibs 12V

. 3 - oblong amber indicators with filliputs 12V

. 6 - round amber indicators with neons 240V

. 100 — p.v.c. grommets 38 hole size

. 1~ short wave tuning condenser 50 pf with 14" spindle

. 1~ two gang 50 pf short wave tuning condenser with 4" spindte

. 1~ three gang tuning condenser each section 500 pf with trimmers

and good length 4™ spindle

. 1 — plastic box sloping metal front, size 16 x 95mm average depth

45mm
2 — double pole 20 amp 250V flush mounting switch — white

. 6- B.C. lamp holder adaptors white

. 6-5amp 3 pin flush sockets brown

. 5 - BC lampholders brown bakelite threaded entry

. 1 —in flex simmaerstat for electric blanket soldering iron etc.

. 2 - thermostats, spifidie setting - adjustable range for ovens etc.
. 1 - vod thermostat for water heater etc. 11 rod

. 1 - mains operated solanoid with plunger 17 travel

1 - 10 digit switch pad for telephones ete.
8 - computer keyboard switches with knobs, pcb or vero mounting

. 20 - mtres 80 ohm, standard type co-ax off white

1 - electric clock mains driven, always right time ~ not cased

. 1 - stereo pre amp Muliard EP9001

2 - stereo headphone leads, curly and terminating with stereo jack
plugs

. 2~ TV aerial outlet sockets, brown but easily painted to match

skirting
2 - 12V solenoids, smail with plunger
1 - mains transformer 9V 1 amp second:;rv C core construction
4 x //8 made from claar
plastic
1 - car door speaker (very flat} 612" 15 ochm made for Radiomobile
2 - speakers 6" x 4" 4 ohm 5 watt made for Radiomobile
2 - speakers 6" x 4° 16 ohm 5 watt made for Radiomobile
1 - mains motor with gear-box very small, toothed output gives 1

pm
4 - standard size pots, /2 meg with dp switch

1 - 13A switched socket on double plate with fused spur for water
heater

2 — mains transformers 9V /2A secondary split primary so ok also for
116V

1 - mains transformers 15V 1A secondary p.c.b. mounting

MULLARD UNILEX AMPLIMERS

We are probably the enly firm In the aountry with these now In
mu{ Aﬂﬁ‘ougvoc“v M watts per ohlnne'i,vlm

rod #ar the 4 Mull l“ e "ﬁf""
ot o ¢ = i.8, Mai
&g.,l“un:gws?am:.“m' %ﬁ&‘é;iﬁ.?ﬁ?‘tﬁm:m:;ﬁ‘ hor
modules all for £0.00 plus £2 postage. For pricea ©

u ught separately uepTWg P%UNB!RI. P

modules
CAR STARTER/CHARGER KIT

| ' Il start l
e s‘o'&?a'a‘/.x.“#.mm‘e#zo'°“'&°r‘éc{$h:¢'.7‘§.'.“e".‘#a‘nn
parts with data £18,80 or without cass £18.00 post paid.

VENNER TIME SWITCH

Malne operated with 20 amp switeh,
ohe on and one off per 24 hrs. repests
daily automatiodtly corracting for the
lengthening or shortening day. An
axpansive tima switch but you can have
It for only £2.98 without case, matal case
= daptor kit to convert this infe

ormal 24hr, tima switch but with the
added of up to 12 on/offs per
24hrs. T [ ides| controller for
a..ll Board. the Immaersion h Prica of adaptor
uaranteed 12 menths. kit [s £2.30.
SOUND TO LIGHT UN
/ N

/

Complete kit of parts for a three channel sound to light unit
controlling over 2000 watts of lighting. Use this st hame If you
wish but it is plenty rugged enough for disco work. The unit is
housed in 8n attractive two tone matal case and has controls for
each channal, and s master on/otf, The audio input and output are
by /4" socksts snd thres pansl mounting fuse hoidars provide
thyristor protection. A four pin plug and socket facilitate ease of

connecting lamps. Special price is £14.98 in kit form.

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
2.6 Kw KIT Still available: £4.96 + £1.50 post

or have 3 for £16 post paid.

FROZEN PIPES

Can be avoided by winding our heating cable around them ~ 15
mtrs connected to mains costs only about 10p 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.

CORDLESS TELEPHONES

“IT'S FOR YOU-OU" even if you are in the bath, its an infinite
extension any room and even in the garden — have one on
approval or come and try one here. BT approved £120 not yet
approved . Both have 10 memory.
SOCKETS PLUGS ETC for BT phones
Master socket {has surge arrestor — ringing condenser etc} and takes
B.T.plug £3.95

Extension socket £2.95
Dual adaptors (2 from one socket) £3.95
Cordterminating with B.T. plug 3 metres £2.95

Kit for converting old entry terminal box to new B.T.
master socket, complete with 4 core cable, cable clips and
ZBTextensionsockets . ... ... ... .. ...£11.50

25A ELECTRICAL PROGRAMMER
Leam 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.
Independent 60 minute memeory jogger.
A beautiful unit at £2.50

J

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 are a “get you to sleep radio”, you could even take it
with you to use in the lounge when the rest of the family want to
view programmes in which you are not interested. You can listen
to some music instead.

Some of the features are: long wave band 115 - 170KHz, medium
wave band 525 — 1650KHz, FM band 87 — 108 MHz, mono, stereo
& AFC switchable, fully assembled and 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). Al made up on very compact
board.

Offered at a fraction of its cost only £4.95

MINI MONO AMP on pcb. size d" x 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 inctuded
with the amp. Brand new.

perfect condition, offered at the very
iow price of £1.15 each, or 13 for £12.00.

J.BULL (Electrical) Ltd

MAI ORDER TERMS: Cash, P.O. or cheque with order. Orders
under £20 add £1 service charge. Monthly account orders accepted
from schools and public companies. Access & B/card orders
accepted day or night. Haywards Heath {0444) 454563. Bulk orders:
phone for quote. Shop open 9.00 - 5.30, Mon to Fri, not Saturday.

(Dept. EE), 34 - 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 3QU.

TWO POUNDERS
Followln! the popularity of our BAKERS DOZEN
£1 PARCELS, we are now Introducing some
BAKERS DOZEN £2 PARCELS. We fael that you
will agree that most are exceptional bargains
but you can stlli get a bit extra, as with the £1
parcel, It you buy 12 you get another fr.

2P =24 hour time switah with 2 on/offs, an ideal heating
W rammer

P2 -Wal mounﬂne thermostat, high precision with mereury
switch and thePmomaet

He) 2v pau for mode! eentrel

=Variable and raversibie
it with

P4 =24 vol 6w ith sep
Mullard UNILEX Amplifie
2P8 =100 watt mains to 118 volts auto-transformer with voitage

tappings
» -Mrrﬂh , 16 button membrane keyboard, list price over £12,
35 used on PRESTEL v frice over

2P8 = Mains motor with gnr box and variable speed selector.
Scries wound 8o suitable for further spaed control

2P9 ~Tima and set switch, Boxed, qlm fronted and with knobs.
Controta up to 16 amps. Ideal to program alectric hastars

2P10=12 volt 8 ‘amp masins tranaformer = low volt winding on
separate bobbin and o remove o convert to lower
voltages for higher currents

2P11 - Powar amp module Multerd Unilex EPS000 {note stetso pre-
amp module Unllex 8001 is 8D218

2P12 = Disk or Tlr precision motor ~ has balanced rotor and Is
reversible 230v mains opetated ?500 pm

2P13-Sun Lamp switch stays on for 12 hr or 1 hr depending on
setting of grub screw

2P14 ~Mug Stop kit ~ when thrown emit piercing squawk

2P18 ~interupted Beam kit for burglar slarms, counters, etc

2P17 -1 rev per minute mains driven motor with gesr box, ideel to
opetrate mirror bail

2P18 - Liqui shut off valve mains solenold o, d

2P18 ~ Disco ch-motor driv: or more 10 smp ch.
micro switches supplisd reedy for mains opaetation

2P20 - 20 metres exten lead, 2 cors - ideal most Black and
Dacker garden tools etc

2P21 - 10 wett amplifier, Mullard module reference 1173

2P22 ~ Motor driven switch 20 sacs on or off sher push

2P24 - Clockwork operated 12 hour switch 15A 250V with clutch

2P26 ~ Counter resettable mains oparated 3 digit

2P27 - Goodmans Speaker & inch round 8ohm 12 wett

2P28 ~ Drill Pump - siways useful couplss 10 sny make portable drill

2P29 - 24 position Yax ch contacts rated 5A — /4 spindie

2P30 - 15 metres & way telaphons or interconnecting wire

2P31 -4 metres 98 way intercopnecting wire easy to strip

2P32 - Hot Wire amp maeter — 42 round surface mounting - old but
working and definitely a bit of history

2P34 - Solenoid Air Valve mains operated

2P35 - Banery charger kit comprising mains transformer, full wave
rectifier and meter, suitable for charging 8v or 12v

2P36 ~ 20 Amp meter, with shunt unused but ex-equipment

2P37 - 0-100 micro amp meter, 2° square flush mounting good mske

2P38-~200 R.P.M. Geared Mains Motor 1" stack quite powsrful,
definitely large enough to drive a rotating serial or a tumbler
for polishing stones et¢.

2P41 ~Liquid crysta! display, 8 digit 13mm black on silver.

2P42 ~Tubular heater, 60 watts per ft, unused but slightly storage
soiled, made by G.E.C. Perfect order (must be coliected by
appointment as 12ft iong).

2P43 -Small type blower or extractor fan, motor inset so very
compact, 230V.

2P44 —Inverter to operate 217 13 watt fiuorescent tube off 12 votts,

2P48 - Qur 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 and normal
controls.

2P54 - 212kw. blow heater section of coal or log effect fire, this is a
sheet metal assembly which holds the elements, the motor
with fan, and the lamp holders and bits which give the
flickering flame effect. Please collect or add £3 to cover
packing and postage.

2P55 —Mains motor, extra powerful has 112" stack and good length
of spindle both ends.

IONISER KIT

Refresh your home, office, shop, work room, etc. with a
negative YON generator. Makes you feel better and work harder
— a complete mains operated kit, case included

£11.95 plus £2.00 post.

¢ channels for stereo made for

over

£5 POUNDERS

Most items listed under this heading have been discounted by at

least 30% previously they were bargains so now they must be super

buys, but you can still have a free one order any twelve and you can
pick another free. All items new unless otherwise stated.

12 volt submersible pump complete with a tap which when

brought over the basin switches on the pump and when pushed

back switches off, an ideal caravan unit.

Sound to light kit complete in case suitable for up to 750 watts.

Silent sentinel ultra sonic transmitter and receive kit, complete.

Dial indicator, measures accurately down to .01mm, "John Bull”

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

250 watt isolating transformer to make your service bench safe,

has voltage adj. taps, also as it has a 115V tapping it can be used

to safely operate American or other 115V equipment which is
often only insulated to 115V. Please add £3 postage if you can't
collect as this is a heavy item.

6. 12V alarm bell with heavy 6" gong, suitable fo 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 reaplace

within 12 months. Please add £2.50 postage.

Sensiti relay, this ists of a 472" ama moving coil

meter with electronics (we will supply cct. dig.) were made for

the GPO at a cost we understand of 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, show cases etc. Please collect or add £2
postage.

10. Box 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,
potatoe chitting etc — collect or send open cheque to cover
carriage.

12. Equipment cooling fan — minin snail type mains operated by
quiet running shaded pole motor.

13. Ping pong ball blower — or for any job that requires a powerful
stream of air — ex computer, but perfect order collect or add £21
post

14 Uniselector 360 degrees rotation, 5 poles, 50 ways, standard 50V
coil.

L

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 512", wall mounting.

17. Two kits: matchbox size surveillance transmimtter and 2 FM
receiver.
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-VARIABLE AC

—POWER SUPPLY —

Most electrotechnicians have
encountered variable mains auto-
transformers (commonly known as
variacs) in laboratories and colleges, but
it seems that the use and virtues of such
devices are hardly appreciated by radio
amateurs in general.

Admittedly they are expensive; a new
8 amp unit costs nearly £90, and this fact
alone deters most domestic buyers, but
second-hand units (usually very robust
and as good as new) are not so difficult to
find. The Service Trading Co, for exam-
ple, were advertising some at Chiswick
some time ago for £40, and if you are
lucky you may see them for around £10 at
bring-and-buy stands. So, assuming you
can get hold of one, it just remains to
convince you of its merits, which should
leave you wondering how you ever
managed to live without one before.

Genuine experimenters and persons
of the type quite happy to rewind normal
mains transformers to get the secondar-
ies they want are the people who will
benefit most by having an adjustable ac

Variac power supply circuit diagram

by Dr M A Kiam-Laine

bench supply with automatic earth-
failure cut-out and current metering. We
will also discuss the topic of mains
‘isolation’, which is familiar to television
repair technicians on account of the bad
habit many manufacturers have of not
fitting input transformers and so causing
one side of the mains to be wired direct
to the chassis. This is becoming a
problem to radio amateurs as they
increasingly use TV monitors for compu-
ter-controlled RTTY and data transmis-
sions.

Great need 7

If you are like me, with about 30
healthy-looking but unmarked transfor-
mers stacked in various cupboards and
other equally interesting pieces of
equipment bought for next to nothing
simply because they were of foreign
origin and needed 110V ac supply, then a
variac becomes really useful.

The great problem with switching any
ac motors or primary windings of
uncertain type straight onto 240V ac is

330k

Yellow
Neon

10A

solenoid

Auto-memota

180k

L 154 Quick
Start / o 600V | test
é )
Earth Neutral
V, = 242v
Vz = 120V
Vy = 0-280V

Vun = 35V (but still positive)
Switch-on surge wiil blow 5A fuse in

100R
5w

Blue mes
24V 120mA

" diagram of

simply that of restricting the ac current
consumption to within the limit you
reason it might take. If you guess
incorrectly (see later) as to which is the
primary winding on a transformer, then
applying 240V could draw 20 amps and
blow the fuse, or even worse burn out the
winding itself. A variac allows you to
gradually turn up the voltage and watch
how the current is increasing.

First, then, we will present the circuit
the equipment to be
described, and later talk about the uses
to which it can be put.

Referring to the circuit diagram and
starting at the top left with the 240V
mains input socket, we see that the
amberneonisdirectlyacrosstheinputto
indicate 'stand-by’ when the equipment
is connected.

The ‘Auto-Memota’ is a solenoid con-
tactor switch manufactured by Mem Ltd
and available from local electrical
installation shops. On pressing the
spring-return ‘push to start’ switch, the
solenoid wilt only hold down the contac-

Current transformer
1A causes 25-0-25V
5A causes 140-0-140V
about 27V/amp

Live

5k3

1N4OOS

4 _ . ]
the mains lead, but no-load current FSD 1-16mA FSD 9mA
is only 50mA 78mV 73-4mV
67-3R 8-2R
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tor if the supply earth exists, and will
immediately release (thus disconnec-
ting the equipment) if the earth route
becomes disrupted. The Auto-Memota
operates with quite a loud clunk and
proceeds to hum and buzz with authority.

The 15uF capacitor is for power factor
correction in view of the inductive loads
which the unit may supply, but it's not
likely to be essential unless you plan to
leave anything running for days at atime.
It must, however, be rated at 600V ac if
you do fit one.

‘Quick test’

The‘quick test’ spring terminal block is
one of those (similar to ‘Safebloc’ and
‘Keynector’) which allows any apparatus
without plugs to be quickly tested by
snapping the bare wire ends under the
levers and shutting the lid to apply 240V.

The 10 amp (or 13 amp) fuse is
. necessary since thevariacitself is highly
inductive, and the switch-on surge will
blow a 5 amp fuse even though the no-
load steady current is only 50mA ac.

The four position selector switch (get
one off an old electric cooker) gives (1)
off, (2) variabie output, (3) fixed 120V ac,
and (4) fixed 240V ac via the current
transformer and metering. The red neon
emphasises that the live terminal is live
(even though the voltmeter should also
be reading 240V when position 4 is
selected). The blue light is of the 24V
MES type since neons in blue are so dull,
and it shows that the variac itselif is
operating in either mode 2 or 3.

The variac used here had terminals
labelled K, L, Z, M, N, T, where Z is the
centretap andL and M are each 35V away
from the end terminals. T is the actual
carbon slider which you can rotate
around the winding causing the output
voltage to vary from zero to 275 volts.
Other makes of variac may be labelled
differently but usually follow this design;
there’s not much scope for them to be
different.

Negligible

The current transformer is so named
duetoitonly having2or3turnsof copper
bar on its primary but hundreds of fine
wire turns on the secondary, with the
result that voltage on the primary is
negligible and does not subtract from
the ‘live’ line output voltage. However,
the current through the primary does
causeafairly high (about27V/amp onthis
one) voltage on the secondary which can
be rectified and used as an indication of
the current flowing in the primary.

This device has an unpleasant non-
linear characteristic, which means that a
moving coil dc meter can only be
arranged to be exact at (say) the middle
of its scale butmay be severely in error at
the far right. However, it's better than
nothing, and since you're most likely to
never be using more than 5 amps it's
advisable to calibrate (using an AVO 8)

Mains plug

Showing a cheap TV with only 2 wire mains leads

Probe

Oscilloscope

il

Showing oscilloscope chassis and probe screen bonded to mains earth

° 2 o o
1:1
240V 240V
¢ A ——0

Showing 3 pin sockets with earth not wired in because of the transformer

for 5 amps at centre scale.

The spring-loaded switch allows a x10
expansion for the more normal transfor-
mer primary currents, which will be less
than 1 amp.

Another approach would be to mark
the scale on the meter with actual
operational values of current, then take
it out and repaintit. | didn’t do so on this
variac, but have often changed scales on
meters with good results. You can buy
typists’ ‘Tipp-Ex’ correction fluid and
‘Letraset’ black rub-on lettering and
make quite a nice job of custom scales.

The voltmeter similarly has a x10
expansion switch and of course the
actual metering devices can depend on
what you have available.

In retrospect | may try replacing the
current transformer with a low value
heavy duty resistor. 0.1 ohms would only
drop 1voltat 10 amps and the scale would
be linear provided the resistor doesn’t
heat up and change its value (as noted
once in a dc supply). Actually the wiring
you use between terminal T and live may
be resistive enough to develop a few
millivolts at 10 amps and so drive a meter
direct without adding a resistor.

Youwill findin practice on transformer

cores of less than TkW that you will notbe
concerned with decimal places of
accuracy, nor with linearity on current
readings. The primary concerns are (1)
whether the currentisless than1amp, or
(2) whether it rapidly increases, indicat-
ing saturation of the core, as you slowly
turn up the voltage.

Alternatives

Alternatively, of course, if you can buy
one of the older types of moving iron ac
meters for 10 amps, its scale will already
be marked non-linearly and can directly
replace the current transformer etc.

The control dial on a variac is usually
marked 0-275V on one side and 0-100% on
the other, giving you a choice. | prefer
the 0-100% and rely on an accurately
calibrated voltmeter on the output.

In the photograph showing the internal
layout thereis alarge transformer on the
left which is not actually wired in yet. It
delivers aferocious 2700 volts. | don’t yet
know what use it may have but since the
variac case had plenty of space inside it
this transformer was fixed there ready
forfuture design. Thus the apparatuscan
be considered a comprehensive ac
bench supply.
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VARIABLE PSU

Live +240V

Sub-station
phase

Other wnctlons

1

5v

110v

-

User
60V
420v
360V

ShoMng the three sections of core transformers

Television technicians in particular
may wonder why this design does not
include a one-to-one ‘isolation’ transfor-
mer to ‘protect’ them as they connect
their oscilloscope earth clip onto what
can often be a live TV chassis. Well, if
you've got such a transformer then
certainlyinclude itin the final circuit, but
it should be clearly understood that an
‘isolated’ 240V supply can still kill you
just as efficiently as direct mains, and
this fact is often understated in books on
TV servicing.

Real ‘protection’ occurs more in your
thinking processes prior to making
connections to anything, and personally
| prefer to check each and every TV to
make sure that the mains plug is not
wired so astobring the chassis live. Thus
the faise sense of security induced by
having isolation transformers is avoided.
Sockets should also be fused at about 3
amps maximum for each television.

The principle of mains isolation is best
shown by the diagrams. Cheap TVs do
not have input transformers and have

Inside the completed unit

only 2-wire mains leads. If the wires are
reversed through carelessness, the TV
would still work but the chassis would be
at +250V potential. The oscilloscope
chassis and probe screen are both
bonded to mains earth. Thus ifyou hastily
clip your scope onto a TV chassis you
could be connecting mains earth directly
to mains live, with a flash and a bang if
you're lucky, or a bad shock if your left
hand is holding the TV chassis while the
right holds the oscilloscope earth clip.

One-to-one

To reduce this danger, most TV
servicing company benches supply the
mains through a one-to-one ratio trans-
former. The sockets have 3pins butearth
is not wired to them, and because of the
transformer eitherside of the socketcan
be earthed by an oscilloscope probe clip
withoutshortingthe pinshownas Linthe
diagram.

However, | repeat that it is a much
better habit to first check the wiring of
the TV plug and chassis, and ifithasbeen

wired incorrectly you will then have also
improved its safety for whoever next
services it. People who do have isolated
mains benches are the ones who get
careless when working elsewhere on a
bench that is not isolated.

Earthing systems

A few paragraphs should be added
about earthing systems likely to be
encountered around England. Accor-
ding to the |EE regulations on domestic
and industrial wiring of public mains
supplies (pages 107-110) there are sev-
eral variations on exactly how and where
the earth line is connected. These are
known as ‘TN-S’, ‘TN-C’, ‘TN-C-S', 'IT" and
‘TT' and may come as a surprise if you
thought all earthing was nationally the
same (TN-C =terra neutral combined).

" Asfar as users need be concerned, the

main message of these variations is that
there is plenty of cable and junctions
between your socket and the local
substation transformer, and conse-
quently plenty of opportunity for earth
connections to become faulty; or per-
haps .your building was never wired
properly in the first place. Are you sure
that your earth actually provides areturn
route for large currents?

It's no good testing with a neon, since
one of these will light without any
definite copper route to earth at all, and
the well-known ‘push to test’ earth
circuit breakers are legally optional and
rarely fitted in domestic houses, so you
probably haven't got one.

In short then, merely because your
socket has got an earth pin this does not
mean it's got a functional or reliable
earth.

The use of the Auto-Memota in this
variac design will save any worries as it
automatically drops outin the eventofan
earth failure, and you can’t switch iton at
all if the earth doesn’t exist to start with.

Incidentally, if anyone cares to write in
and explain, I've never yet heard any
convinging reason why this country
needs 3-wire supplies at all. What's
wrong with 2 and a law to say that the
return neutral must be earthed at the
user’s end and at all other junctions en
route? This would seem to simplify the
system, and America runs on 2-wire
distribution, doesn't it?

This completes the description of the
apparatus’ design, and now we can
consider its uses.

Transformer testing

With regard to the testing of transfor-
mers, some readers might be keen to
enquire why they should not use an
ohmmeter to sort out the various
windings, and not bother with variacs?

Well, of course you should do that,
drawing a diagram at the same time, and
on most small and medium sized (less
than 300 watt) cores you can deduce
reliably what the connections are.
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VARIABLE PSU

However, with larger cores the primary
windings can be of such low resistance
(lessthan an ohm) thatnormal ohmmeter
readings become untrustworthy. Not
only may the basic accuracy of the meter
itself be inadequate to discriminate, but
your test leads, their sockets, and solder
blobs on winding terminations cause
resistances similar to the winding itself.

So in short you can’t easily be sure
which are primary and which are secon-
dary windings. It is quite ridiculous that
transformers costing £20-£100 to pro-
duce are commonly not fitted with good
quality tags and engraved with their
voltages, but such is the tendency of
manufacturers nowadays anxious to
save £2 with these bad habits.

Older transformers of higher quality by
companies such as Gardner and Par-
tridge always used to have good termina-
tion panels, but even then the tags might
- annoyingly be numbered instead of
marked with voltages.

Further confusion

A further confusion with large core
transformersis thatthe primaries may be
inthree sections: (a) 110V, (b) 110V + 10V
+ 5V, (c) 360V + 60V, to allow connection
to different types of supply.

Obviously the 110V would suit Amer-
ican users, and the first two windings in
series (make sure they are magnetically
in series as well) would suit English
users. The third winding is for industrial
3-phase supplies from which 415V
(=240V3) is obtainable between tines in
England (or 360V in France).

Thus the simple idea of a transformer
having only two wires in and two wires
outhastobe expanded to maybe 10wires
in and another 10 out with multiple
secondaries, and you are faced with a full
hour’s work sorting them alil out.

Note that ‘magnetically in series’
means that any two windings put elec-
trically in series must also cause an
increase (not decrease) of a secondary
voltage being monitored. This indicates
that the ‘finish’ of one winding is
correctly feeding the 'start’ of the next.

Furthermore, these heavy duty types of
primary can also be used as secondaries.
Ifin the above example you had a 240V ac
supply then the 360+60V winding could
be used as an output of probably at least
5 amps ac. Try to physically see the
thickness of copper wire on the windings
as a gauge of what current you think it
can take by comparison with known
windings such as the ubiquitous 18swg
used on little 12V 5A units. To make sure
that the copper wire you cansee (ifatall)
is the actual winding you've got an
ohmmeter connected to, use a pinin the
test lead clip and stick it through the
enamel to make contact with the copper.

Actually these types of multi-choice
primaries can be very convenient. If the
secondary happened to be, say, 50 amps
at 15V and you really wanted a couple

240V
418V

240V 240V

Delta generation and star distribution

more volts to allow for regulation
circuits, itwouldnotbe easytodismantle
athoroughly dipped core and bend extra
turns of 3% x Vs copper bar onto the
secondary, but according to the fun-
damental relation

Vi N
vV, N,
we see that
V2 — V1 N2
N,

So to increase V, without changing V,
(volts) or N, (turns) we need to apply the
available supply to less turns (N, ), and if
the primaries were as shown above then
wiring one of the 110V windings in series
with the 60V section of the ‘phase’
winding would give you about 18 or 20V.

A pedantic designer would object to
this and say that the core might saturate
or too much primary current be drawn,
but unless you are loading the transfor-
mer toits full limitthisis uniikely. As long
as the off load primary current is less
than Y2an amp and on load currentis less
than 3 amps you're probably safe.
Another gauge for amateurs is to put
your hand on the laminations after 10
minutes of running. Ifit's too hot to touch
then it's overloaded; if it's just ‘hot’ then
it's probably OK.

A further technique to remember is
that of applying a few volts ac (about 5V)
to one of the thick wire secondaries
(rather than to a primary) and then
checking around with avoltmeter to note

what the other windings aie producing.
This ‘reverse’ testing is useful to make it
clear which taps on avery low resistance
primary are the 10V tail sections and
which is the main 220V section.

In summary of testing transformers,
then, we can say that a variac with an
ammeter allows you much more safety
and relaxation, as you choose the most
likely primary and gradually turn up the
applied voltage. If the current stays well
below one amp you've probably found
the right winding.

Actually, most primaries off load only
draw 100 or 200mA after the initial switch-
on surge. Stop at about 30V and check
around the other windings with a
voltmeter to get an idea of what they will
produce by the time you've applied the
full 240V. Be especially careful for any
unexpected high voltage windings which
may be giving several hundred volts
already.

Continue turning up the variac, and if
the consumption is still fooking good
stop at 100V exactly, then goround allthe
windings and measure their outputs
exactly. 100 is a convenient number for
using in subsequent ratio calculations
when finally deciding what the original
design intentions for the transformer
were.

In general, a variac can be used in a
similar ‘gradually increase the volts and
watch the current’ way on any unmarked
ac device: motors, fans etc. So don't
delay, build one today!
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5OMHz A New
Dimension

for the U.K.
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The 1C-505 1s a 50MHz band SSB, CW, FM (optional) transceiver, and has already gained an excellent reputation
worldwide. The dual VFO system has been developed using advanced computer and PLL technology. The IC-505
features 6 channel memories and can be used independent of emission modes, memory scan, program scan which
searches only specified frequency band. LCD ensures clear visibility even in sunlight. The R.F. amplifier, a dual gate
MOSFET features high gain and low noise characteristics. The IC-505 accepts a standard dry cell pack, rechargeable
nicad battery pack (BP10) or 13.8v external power supply, 3 watts R.F. output, 0.5 watts low power, 10 watts at 13.8v.
Accessory circuits include split frequency operation, noise blanker, squelch and CW break-1n. Options include:- EX248
FM unit, PS45 AC Power Supply and LC10 Carrying Case.

All these features make the IC-505 a great transceiver for operation on the 50MHz band.

IC-505. 50MHz i e
transceiver
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This base station has all mode capability, SSB, CW, AM and FM (when optional FM 1s installed). It covers 50-54MHz
with 80 watts variable R.F. output power (40 watts A.M.), Dual VFO's for split frequency operation. 3 memory channels
and memory scan, program scan with adjustable scanning speed and auto stop when a signal is received. A powerful
audio output, 2 watts at 8ohms for easy listening even In noisy surroundings.

Other features include a noise blanker, AGC fast or slow RIT, VOX passband tuning and speech processor..Options
include:- PS15 20 amp external power supply, IC-EX106 FM unit and IC-HP! headphones.

These two transceivers allow you to explore this fascinating part of the spectrum. UK stations have worked int VE, VO,
W1,2,3,4 and 8. The UK beacon GB3NHQ has been received as far west as Washington State Please contact Thanet
Electronics Limited or your local ICOM dealer for more information on these 6m transceivers.
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IC-751 The ICOM Flagship

SM-10 Desk-top Mic

The IC-751 1s the Flagship of the ICOM range, it 1s a competition grade ham transceiver with a 100KHz — 30MHz
continuous tuning, general coverage receiver and a full featured all mode solid state transmitter that covers all the
WARC bands. Utilising an ICOM developed J-Fet DBM, the IC-751 has a 105dB dynamic range and a switchable choice
of pre-amp 0-20dB attentuator. The transmitter features a high reliabil ity 25C2904 transmuttors in a low IMD (—32dB («
100W) full 100% duty cycle. Other features include 32 tunable memories, mode selective scan, frequency scan and
memory scan, full break in on CW and Amptor compatibil ity, Pass band tuning, notch filter, vanable noise blanker,

Dual VFO's for DX or 10m repeater operation. The IC-751 1s fully compatible with ICOM auto units such as the AT500
and IC-2KL. Options include internal or external power supplies, frequency controller, Speech synthesizer, various
optional filters and SM6 or SM10 Desk Microphone.

The SM10 desk top microphone consist of an electret condenser microphone element with a compressoramplifier,

plus tunable equalisizer for maximum control of the audio charactenstics of your transmtted signal. The SM10 1s highly
sensitive and produces clean crisp audio.

IC735 compact HF Transcelver

As predicted the ICOM IC-735 has rapidly gained the reputation it
deserves. When compared with similar top names' transceivers the
IC-735 towers above them (despite its smaller size). The IC-735 hasa
larger number of programmable channels, but notably most import-
ant is the superb sensitivity in all modes SSB, CW, AM and FM. This
superlor sensitivity is due to the excellent front end performance. All
amateur frequencies from 1. 8MHz to 30MHz are available including
the three new bands 10, 18 and 24MHz. RF output is approximately
100 Watts. Tuning ranges from 100KHz to 30MHz, made continuous by
using a high-side IF and a CPU control system. RTTY operation is
also possible.

Dynamic range 1s 105dB with a 70.451MHz first IF circuit. Pass-band tuning and a sharp IF notch filter provide clear reception
even under duress. Preamp is 10dB and attenuator 20dB. Computer remote control is possible via the RS-232C jack.

Options include: the AT-150 automatic antenna tuner, the PS585 AC power supply and the SM-6, SM-8 and SM10

desk mics. Why not find out more about the IC-735 by ringing us or your local ICOM dealer. PY
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he Morse generator program listed
here has been successfully used by
several amateurs to gain their Morse
certificate for the class A licence.
Although it was specifically written for
the Dragon 32 and 64 it should easily be
adaptabie for the Tandy Co-Co and
might, with slight changes, work on
computers such as the Colour Genie.
The program is written in Basic and
makes use of the very advanced sound
commands on the Dragon. Also, by using
the computer in its high speed mode
(POKE HFFD7,0), the very slight timing
errors associated with Basic are elimin-
ated to the point where the machine can
still send more accurately than the
average operator. A look at the program
will show that despite the options
chosen, once a character has been
selected it is referred to a central string
library between lines 1020 and 1450
where its Morse character is stored. The

Note: The lack of a hash symbol (#) on

DRAGON 32/64

MORSE

TUTOR

Peter Rouse presents a comprehensive and
easily entered Morse generator program for
those with little or no knowledge of machine
code or assembly language

string is then converted to sound by the
‘PLAY’ command.

The entireprogramis menudriven, and
at any stage it is possible to stop the
program and either recycle that section

the writer's printer means that £ has

been used as a substitute. Whenever £ occurs, replace with #

POKE&HFFD7, 0
CLS:CLEAR6000
PRINT@393, "DRAGON MORSE"

40 PRINT@424, "COPYRIGHT 1985"
50 PRINT@456, "BY PETER ROUSE”
60

1GP1L1GP3L3G"

70 FORTL=1TO1000:NEXTTL:CLS
80 CLS:PRINT@137, "DRAGON MORSE”

PLAY"T34"+"L1GP3L3GP3L3GP1L3GP3L1GP3L3GP1L3GP3L1GP1L1GP3L 1GP3L3GP1L1GP3L1GP3L

90 CLS:PRINT@259, "SELECT REQUIRED SECTION BY"

100
110
120
130
140
150

PRINT@291, "PRESSING THE KEY INDICATED"
PRINT@355, "LEARNING = °'L’"
PRINT@387, "SELF TEST = *T’"
S$=INKEY$: IFS$=""THEN130
IFS$="L"THEN1630ELSE150

IFS$="T" THENGOTO170ELSE160

160 IF S$<>"T"ORS$<>"L"THEN130

170 CLS: PRINT@6, "SELF-TEST OPTIONS":
ETLR=0:LETNR=0:LETPR=0

PRINT@65, "DO YOU WANT:

LETTERS 'L’":L

or return to the master menu.

Using the program

The master menu offers two options;
LEARN and SELF TEST. In the LEARN
mode a menu appears which asks for a
speed input. From then on the computer
will generate code five times over for any
key pressed. Although labelled as the
LEARN mode, obviously this could also
be used for testing if two people are
learning together with one sending and
the other trying to identify the code.

The second option is the true self-test.
Here there is a choice of speeds ranging
from 4 to 16 words per minute. The
computer will send letters, numbers or
punctuation, or a mix of letters and
numbers. These are generated as a
seriesof random length ‘words’. They are
not true words but merely groups of
letters, as a true word library would

180 PRINT®110, "NUMBERS *N’":PRINT@142, "PUNCTUATION *P’" require far too much memory.

B gg;ﬁ}'ﬁéé%f?éégg_., PO . The next option asks if a one second
210 IFCC$="L"THEN1460ELSE220 delay is required between characters,
220 IFCC$="N"THEN1470ELSE230 thenin case you cannot trustyourself not
e e T e to cheat the program asks if you would
250 CLS:PRINT@258, "SPEED="; : PRINTSP; :PRINT"  *; :PRINT"DELAY="; :PRINTTD; : PRINT"S like the screen on or Offd If ‘r?_ffh. Ithen
ECOND" during the sending period, which lasts
gsg ??i:;gigfbp?ﬁguz?o TO STOP":PRINT@451, "PRESS ’SPACE BAR’ TO START between 1 and 2 minutes depending on
280 CLS 670 IFL=29THENGOSUB1300 the speed, the screen will show garbage.
ggg SES:PRINT:PRINT“ “; : XX=10%SP : FORW=1TOXX ggg %glﬂfg%:gggggggigég At the end of the ‘transmission’, though,
310 IFTD=1GOTO320ELSE330 700 IFL=32THENGOSUB1330 it will clear to show what was sent.

320 FORX=1T01000:NEXT 710 IFL=33THENGOSUB1340

330 IFLR=1ANDNR=OTHENL=RND(26) 720 IFL=34THENGOSUB1350 Pitch vour tune and timin

340 IFLR=OANDNR=1THENL=26+RND(10) 730 IFL=35THENGOSUB1360 It y i ible with th‘g P 1
350 IFPR=1THENL=36+RND(6) 740 IFL=36THENGOSUB1370 1S Not possioie wi IS prog

360 IFPR=1ANDLR=1THENL=RND(36) 750 IFL=37THENGOSUB1380 alter the pitch of the code. Most people
370 LS$=INKEY$: IFLS$="3$"THEN950 760 IFL=38THENGOSUB1390 ; ‘ot ; i
380 POKESC, 0 770 IFL=39THENGOSUB1400 should find the existing pitch all ”ght{
390 IFL=1THENGOSUB1020 780 IFL=40THENGOSUB1410 but if you wish to alter it from the star
400 IFL=2THENGOSUB1030 ggo %Fk:‘lé;ggSGgSUBi‘lgO refer to the Dragon manual notes on
410 IFL=3THENGOSUB1040 0 IFL=4 GOSUB1430 B 3

420 IFL=4THENGOSUB1050 810 IFSP=4THENPLAY"T7"+A$ PLAY COMMAND' (page 113) and use
430 IFL=5THENGOSUB1060 820 IFSP=6THENPLAY T12"+A$ the examples shown to find a pitch that
450 IFL-7THENGOSUB1080 840 IFSP-1OTHENFLAY T15 - +A8 suiis; WL YGFitShing e (ehatdctor
460 IFL=8THENGOSUB1090 850 IFSP=12THENPLAY"T24"+A$ library merely change the letter ‘G’ to
470 IFL=9THENGOSUB1100 860 IFSP=14THENPLAY"T29"+A$ suit. Should you wish to use speeds other
480 IFL=10THENGOSUB1110 870 IFSP=16THENPLAY"T34"+A$ incl herethenyouwill
490 IFL=11THENGOSUB1120 880 MU=650:WD=MU/SP thanthe onesi tc ‘:Idedb e ﬁ e 'ybl £
500 IFL=12THENGOSUB1130 890 IFSP>12THENWD=1 find speed controlied by the variable
510 IFL=13THENGOSUB1140 900 FORWX=1TOWD: NEXTWX

520 IFL=14THENGOSUB1150 910 WS=RND(5) : IFWS=4THEN920ELSE940

530 IFL=15THENGOSUB1170 920 PRINT" *;:FORA=1TO100:NEXTA

540 IFL=16THENGOSUB1180 930 WU=600:WU=WU/SP: FORYY=1TOWU: NEXTYY

550 IFL=17THENGOSUB1190 940 NEXTW

560 IFL=18THENGOSUB1200 950 PRINT" ":PRINT" MESSAGE ENDS":PLAY"P6L3GP3L1GP3L3GP3L1GP3L3G"

570 IFL=19THENGOSUB1210 960 POKE65496, 0 )
580 IFL=20THENGOSUB1220 970 PRINT@448, "’ C’=CONTINUE ’R’=RE-CYCLE":PRINT@480, "’M’ =MENU "E’=END";
590 IFL=21THENGOSUB1230 980 TE$=INKEY$: IFTE$="C" THEN29OELSE990

600 IFL=22THENGOSUB1240 990 IFTE$="R"THEN170ELSE1000

610 IFL=23THENGOSUB1250 1000 IFTE$="M"THENSOELSE1010

620 IFL=24THENGOSUB1260 1010 IFTE$="E"THEN2350ELSE980

630 IFL=25THENGOSUB1270 1020 PRINT"A";:A$="L3GP3L1G" : RETURN

640 IFL=26THENGOSUB1160 1030 PRINT"B";:A$="L1GP3L3GP3L3GP3L3G":RETURN

650 IFL=27THENGOSUB1280 1040 PRINT"C";:A$="L1GP3L3GP3L1GP3L3G":RETURN

660 IFL=28THENGOSUB1290 1050 PRINT"D";:A$="L1GP3L3GP3L3G" :RETURN
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1060 PRINT"E"; :A$="L3G":RETURN 1730 "A"THENGOSUB1020
1070 PRINT"F";:A$="L3GP3L3GP3L1GP3L3G": RETURN 1740 “B" THENGOSUB1030
1080 PRINT“G";:A$="L1GP3L1GP3L3G":RETURN 1750 ="C"THENGOSUB1040
1080 PRINT“H";:A$="L3GP3L3GP3L3GP3L3G": RETURN 1760 D“THENGOSUB1050
1100 PRINT"I"; :A$="L3GP3L3G":RETURN 1770 E"THENGOSUB1060
1110 PRINT"J"; :A$="L3GP3L1GP3L1GP3L1G": RETURN 1780 “F"THENGOSUB1070
1120 PRINT“K"; :A$="L1GP3L3GP3L1G":RETURN 1790 “G"“THENGOSUB1080
1130 PRINT"L"; :A$="L3GP3L1GP3L3GP3L3G" :RETURN 1800 "H"THENGOSUB1090
1140 PRINT"M";:A$="L1GP3L1G":RETURN 1810 I"THENGOSUB1100
1150 PRINT"N";:A$="L1GP3L3G": RETURN 1820 J " THENGOSUB1110
1160 PRINT"O"; :A$="L1GP3L1GP3L1G":RETURN E 1830 K"THENGOSUB1120
1170 PRINT"P"; :A$="L3GP3L1GP3L1GP3L3G":RETURN 1840 L"THENGOSUB1130
1180 PRINT"Q"; :A$="L1GP3L1GP3L3GP3L1G":RETURN 1850 M"THENGOSUB1140
1190 PRINT"R"; :A$="L3GP3L1GP3L3G":RETURN 1860 ="N"THENGOSUB1150
1200 PRINT"S"; :A$="L3GP3L3GP3L3G" :RETURN 1870 0" THENGOSUB1160
1210 PRINT“T"; : A$="L1G":RETURN 1880 P"THENGOSUB1170
1220 PRINT"U"; :A$="L3GP3L3GP3L1G":RETURN 1890 Q" THENGOSUB1180
1230 PRINT"V";:A$="L3GP3L3GP3L3GP3L1G":RETURN 1900 R"THENGOSUB1190
1240 PRINT"W"; :A$="L3GP3L1GP3L1G" :RETURN 1910 ="8"THENGOSUB1200
1250 PRINT"X";:A$="L1GP3L3GP3L3GP3L1G":RETURN 1920 T"THENGOSUB1210
1260 PRINT"Y"; :A$="L1GP3L3GP3L1GP3L1G":RETURN 1930 U THENGOSUB1220
1270 PRINT"Z";:A$="L1GP3L1GP3L3GP3L3G":RETURN 1940 V" THENGOSUB1230
1280 ";:A$="L1GP3L1GP3L1GP3L1GP3L1G" : RETURN 1950 W"THENGOSUB1240
1290 '; 1A$="L3GP3L1GP3L1GP3L1GP3L1G" : RETURN 1960 X"THENGOSUB1250
1300 ; :A$="L3GP3L3GP3L1GP3L1GP3L1G" : RETURN 1970 Y"THENGOSUB1260
1310 :A$="L3GP3L3GP3L3GP3L1GP3L1G": RETURN 1980 Z"THENGOSUB1270

1320
1330
1340
1350
1360 PRINT"8"
1370 PRINT"9";
1380
1390

"5 :A$="L3GP3L3CP3L3GP3L3GP3L1G" : RETURN 1990
; A$="L3GP3H3CP3L3GP3L3GP3L3G" : RETURN 2000
; 1A$="L1GP3L3GP3L3GP3L3GP3L3G" : RETURN 2010
; :A$="L1GP3L1GP3L3GP3L3GP3L3G": RETURN 2020
:A$="L1GP3L1GP3L1GP3L3GP3L3G": RETURN 2030
:A$="L1GP3L1GP3L1GP3L1GP3L3G" : RETURN 2040
; A$="L3GP3L1GP3L3GP3L1GP3L3GP3L1G" : RETURN 2050
; A$="L1GP3L1GP3L3GP3L3GP3L1GP3L1G" : RETURN 2060

0"“THENGOSUB1280
1" THENGOSUB1290
2" THENGOSUB1300
3" THENGOSUB1310
4" THENGOSUB1320
5" THENGOSUB1330
6" THENGOSUB1340
7" THENGOSUB1350

1400 ; A$="L3GP3L3GP3L1GP3L1GP3L3GP3L3G" : RETURN 2070 8" THENGOSUB1360
1410 ; 1A$="L1GP3L3GP3L3GP3L1GP3L3G": RETURN 2080 “THENGOSUB1370
1420 ; :A$="L1GP3L3GP3L3GP3L3GP3L1G" :RETURN 2090 ‘THENGOSUB1380
1430 PRINT :A$="L3GP3L3GP3L3GP3L3GP3L3GP3L3GP3L3GP3L3G" :RETURN 2100 , "THENGOSUB1390
1440 PRINT":";:A$="L3GP3L1GP3L3GP3L1GP3L3G":RETURN 2110 'THENGOSUB1400

1450 ’LIBRARY‘ENDS 2120
1480 LETLR=1:GOTO1500 2130

'THENGOSUB1420
/" THENGOSUB1410

1470 LETNR=1:GOTO1500 2140 IFK$="@ THENGOSUB1430
1480 LETPR=1:GOT01500 2150 IFK$=": "THENGOSUB1440

1490 LETLR=1:LETNR=1:LETPR=1:GOTO1500 2160 IFK$="£ THEN2300

1500 PRINT@289, "WORDS PER MINUTE 7" 2170 FORM=1TOS

1510 PRINT®321,"(4,6,8, 10,12, 14, 16) " 2180 IFKX=4THENPLAY"T7"+A$

1520 PRINT@353, “ENTER NO. & PRESS RETURN-;:INPUTSP 2190 IFKX=6THENPLAY"T12"+A$

1530 IFSP<4 OR SP>16 THEN SP=12 2200 IFKX=BTHENPLAY"T15"+A$

1540 PRINT@417, "1 SECOND DELAY Y/N?": DL$=INKEY$:IFDL$=" “THEN1540 2210 IFKX=10THENPLAY"T19"+A$

1550 IFDL$="N"THEN1580ELSE1560 2220 TFKX=12THENPLAY"T24" +A$

1560 IFDL$="Y"THEN1570ELSE1540 2230 IFKX=14THENPLAY"T29" +A$

1570 TD=1:GOTO1590 2240 IFKX=16THENPLAY'T34" +A$

1580 TD=0 2250 FORTX=1TO8000/KX:NEXTTX

1590 PRINT@449, "SCREEN OFF Y/N?":SC$=INKEY$: IFSC$=""THEN1590

1o e e 4 $ SCTFRCS 2260 KB$=INKEY$: IFKB$="$"THENGOTO1700

1810 SC=65496:GOT0250 §§g° IFKB:= $"THENM=0 ?

1620 SC=65487 :GOTO250 2298 gg¥31700

éggngLS.PRINT@34, THE KEYBOARD WILL REPEAT IN":PRINT@66, "MORSE ANY CHARACTER PR 2280 Q0101700 o o @ o o @ e M MEND *E’<BND
1640 PRINT@130, “PRESS '@’ FOR ERROR CODE":PRINT@162, "PRESS ’:’ FOR END TX CODE" 2310 T$=INKEY$: IFT$=""THENGOTO2310

1650 PRINT®@258, "PRESS ’$’ TO STOP AND CHANGE":PRINT@280, "PRESS '£’ TO END" gggg %:?:: 3~$:€Sé830

1660 PRINT@322, "(DONT FORGET THE SHIFT KEY) S TR e

1670 PRINT@386, "ENTER SPEED (4,6,8,10,12, 14, ":PRINT@418, "16). “: INPUT " AND PRES

S RETURN";KS 2350PEND

1680 IFKS<4 OR KS>16 THEN KS=12

1690 CLS:PRINT@481, "$=STOP @=ERROR :=END-TX £=END" :

1700 Krie A shorter version _

1710 PRINT@232, "CHARACTER = "; You may well find that you can live

1720 K$=INKEY$: IFK$=""THEN1720 situated in lines 2180-2240. Thevalue of T  without the ‘LEARN’ section, in which
should correspond roughly to twice the case a shorter program can be used.
wpm figure required. Delete lines 90-160 and 1630-2340.

Hitachi Oscilloscopes the highest quality  trom £299
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-6041 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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P.M. COMPONENTS LTD TELEX

PHONE N\ | (SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK 966371
0474 60521 GRAVESEND, KENT DA11 8HD TOS PM

TBA720A 2.48 | TDA2581 2,9 ;
|NTEGRATED C|RCU|TS Igﬁg{s}go :.:g %:2552 :.gg NEW BRANDED CATHODE RAY TUBES- Ploase allow additional £3 per tube for carriage
. 2593 2. ! _
“ANT24 77280 | MC1351P 1,50 | STK437 7.95 TBAB10AS1.68 | TDA2600 6.50 |, .00 00| DI4-173GR 85,00 | M19-103W 55.00 | M50-120GV 65.00
:NZNO .50 | MC1357 2,38 |STKa39 7.95 | TpagioP 1.88 | TDA2610 2.30 Awag“ “'oo D14-181GH/98 65.00 | M23-110GH 55,00 | M50-120LC 85.00
¥ B d TBAB20M 0.7 1 B g - 5.00 23:112GM 55.00 141 X
N239 2,80 | MC1358 1.58 | STK461 11.50 20M 0,78 | TDA6114 1.8 | AN 2s. D14-181GJ H M23-112G M81-120W 75.00
AN240P  2.80 | MC14518CP TATO6IAP 1.50 | TBAs20Q 1.48 | TDA26%0 3.50 |SMES2ZW 19.00 | p14.181GM 83.00 | M23-112GV 55.00 | S6A 45.00
ANZG4  2.850 | 7.30 TAT108P 1.50 | Tpageo 2.50 | TDA2680A 2.78 822GH 25.00 | 014.181GM50 59.00 | M23-112GwW 56.00 | SE4/D-P7 45.00
ANG12 215 | MC1495 3.00 | TA7120P 1.65 | TBAs) 168 | TDA26%0 2.45 gmg:gg@* ‘5-$ D14-182GH 59.00 | M23-112kA §8.00 | SE42BP31AL 55.00
ﬁ:??fk gg mg:g?oe J-38 | TA7I9P 2,30 | TBASS0/2 TDASI0 2.98 N et gu-zoogi/ 89.00 | M23-112LD §8.00 | SE42BP31 56.00
- 1 TA7130P 1.50 2.35 | TDA4600 2.50 ¥ 14-200GA/50 85.00 | M24-120GM 59.00
AN7145 380 7.95 | TA7137P 100 | TBAsso 1.4 | TDA9ses 345 |GMEI3IGH 39.00 | 0142006 M 75.00 | M24-120LC 50,00 | 5551 " e
AN7I45M 3.95 | MC1723 0.50 | TA7176AP2.95 | TB TOA3se0 3.98 |CME14TW 39.00 | (14.210GH 73.00 | M24-120WAR 59.00 | Togn i
ANTISO 295 | MCI57 278 | TAT103 3.95 | TCAGo. 180 | TEAINS 138 |SME20ZGM 48.00 | 514.270GH/50 75.00 | M24-121GH 35.00 | Toio 8800
BAS21  3.35 | MC3401L 2.80 | TA7203 2.9 Zrosa UPCsseH 2.98 | SME2024W 43.001 D14-310W 110.00 | M25-12GH 8500 | (3250 e
CAISE 175 | Misgin 178 | Tarzosp 2.8 | 2 0oC UPCs75C2 CME2325W 48.00 | 014.320GH/82 85.00 | Mag-15 00 | VA150LC 55.00
AJ086  0.46 | ML232B 250 | TA7205AP 1.15 e 278 |CGMES128W 48.00 | 014.340GH/KM 45.00 | mas1ata 40.00 | V5004GR 89:00
CAN123E 1.95 % ' 4 CME3132GH 45.00 ; . 28-13LG 9.00 1 y50041 D 59.00
MSM5807 8.78 TA7222AP 1.80 | TCA850 2.80 | UPC1025H D14-340KA 45.00 { M28-13GR 49.00
CA3140T 1.18 | PLLo2A  8.78 | TarooP 4.28 | TCAS00 2.9 1.95 |GME3ISSW 48.00 | 016.100GH 65.00 | M28.131GR ss.00 | VEO0ISH e
Fhvoen 258 | Shdsooa 3.50 | TA73oP 180 | TCASXS 195 | UPCi2en Sy 33:99 | ore-100Gres €9.00 [ M28-133GH 85.00 | vg008GH 89,00
8 AA1025 7.25 TA7313AP 2.95 00 .50 95 g D16-100GH/67 85.00 | M31-101GH 55.00 Y
Hasesw 2.75 SAS0S 178 | TA73iep 208 | TCASK 188 | uPCiosn v 200 piE4iDoGHIg 89.00 | M31-182GR ss.00 | Voot 55.00
S AS570S 1.75 TA7137P 1.0 440 2,20 1.50 . 16-100GH97 ©5.00 | M31- 53.00 Y
HATISOW 150 | SASse0 2.88 | Taraiep 2.99 | TOAI00I 298 | UPC11s6H gva1ss 18.00 | p1g.160GH 69.00 | M1 1aawy 83.00 | 08 49,00
HAISS1  2.98 | Sa/sp/T/U TA7321P 2.25 | TDA1002A 2.95 27s |CV21 19.00 | 0o1.10GH 85.00 | M31-184GH 5.00 | Joos2oR =
LA1230  1.95 1.00 | Ta7s0op 395 | TDA1003A3.85 | upci1sen Cva183 18.00 | pB736 35.00 | M31-184P31 62100 | vedosci A 55.
LA4102 298 | 519018 7.98 | TA7611AP 2.95 | TDA1006A 2.50 o785 |CVSN9 83.00 | pp7 35 55.00 | M31.186W 69.00 | yopoGH 35.00
LA4140 205 | 59178 6.85 | TAA310A 1.8 | TDAI0I0 245 | upciierce V5320 83.00 | pg7s 55.00 | M31-190GH §5.00 | yea70p31 49.00
LA4031P 1.98 | SL1310 1.80 | TAA320A 1.85 | TDA1035 2.50 105 | CVX8 3500 | bG732 45.00 | M31-190GR 85.00 | y7016a 65.00
LA4420  1.95 | S(1327 110 | TAA350A 1.98 | TDA1037 1.98 | UPC118IH Dg-110GH 39.50 | pH3 91 55.00 | M31-190LA 55.00 '
LA%430 280 | SL1327Q 110 | TAAS70 1.95 | TDAI044 2.15 1.2 | D10-210GH 48.00 | ph7gy 45.00 | 311916V s5.00 | 7030 s0.00
415 | SN76003N 398 | TAAGGTB 1.98 | TDAT170 1.95 | upcitezH D10-210GHe88 88.00 | op75 35.00 | M31-220 59.00 031G Fhaed
2.50 | SN76013N 3.95 | TAaToo. 1.70 | TDA1100 2.15 2.95 |D10-230GH 35.00 | pp7e 35.00 | Mo 220X, 39-00 vrasiie7a 59.00
3.95 | SN76020N 3.95 | TBAI20AS/E/- | TDA1270Q3.95 | UPC11EsH D10-230GM 38.00 | pNig7s 35.00 | Mar-oy1 031 85,00 J/03A 49.00
3.25 [ SN76033N 3.95 | C 100 | TDA1327 1.70 3.95 |D10/203Gv/%0 85.00 | Fi5.101GM 75.00 | M31271GW es00 //037GH bt
350 | SN76110N0.89 | TBA39s 1.50 | TDA2002 1.98 | UPCiiev1.580 | D13-30GH 49.30 | F16-101LD 75.00 | M31-271W 8500 yoo0dCh o509
5.50 | SN76115N 1.28 | TBA396 0.75 | TDA2003 2.95 | UPC1350C D13-47GH/26 69.00 | F21-130GR 75.00 | pM3g-141W 75.00  vg010A 85.00
8.50 | SN76131N 1.30 | TBA44ON 2.58 | TDA2010 1.95 2.95 | D13-47GH 85.00 | F21-130LC 75.00 § M35.170LG 7500 ven 39a IS0
oas | SNTEON o | 1BAw0C 138 | TDAT 280 | T Caus | Birticms 8500 | Faii0eR 75.00 | Mag-103CR 8300 zam 13:30
1.80 | SN76227N 1.08 | TBAS10Q 2,50 | TDA2140 3.95 | UPC13esC D13-450GH/01 55.00 | F31-10LC 75.00 | Mgt 2owa b ok his0
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SATELLITE
vV

The Editorinvestigates the
development of TV reception via
satellite and concludes that, despite
some setbacks, the future looks bright

he subject of TV reception from
satellites has attracted a lot of

interest lately, not least because of the
money being invested by companies
large and small in the production of
equipment suitable for the consumer
market. This level of interest has
remained high in spite of the major
setback suffered by DBS (direct broad-
cast by satellite) in the UK last year.

After the failure of Britain's original
DBS proposals, due largely to some quite
ridiculous meddling by the Government,
the IBA called for further ideas on the
subjectduring the autumn. As a result of
this, they are now considering adozen or
so representations regarding a future
DB8S service, although it [ooks as though
it could be some time before this service
gets off the ground (pardon the pun!).

All this is in sharp contrast to what is
going on in the neighbouring European
countries, with France and Germany
both due to launch DBS satellites, TDF-1
and TVSAT respectively, later this year
(as detailed in Spectrum Watch).

Another significant development last
year was the relaxation of the rules
regarding the reception of those TV
signals already being broadcast via

NEC manufactures and installs almost 50% of the world's total satellite communications systems

certain satellites. These signals were
originally intended to reach ordinary
domestic users only through cable TV
network operators, but it is now permis-
sible for anyone to receive such broad-
casts ifthey obtain the necessarylicence
from the DTI (fee £10).

The combination of DBS being nomore
than a distant possibility and the
legalisation of public reception of
existing services has created a market
for domestic equipment which a number
of companies are now seeking to exploit.

The satellites

Two satellites are of interest with
respect to TV transmissions, namely
ECS1 and Intelsat V. Both are general
telecommunications  satellites and
accordingly use much lower power
transponders than satellites intended
specifically for TV broadcasts, such as
DBS (which will use around 200W per
channel compared with typically 20W for
telecommunication use).

The European Communications Satel-
lite (ECS) 1 is operated by Eutelsat, an
organisation formed in 1977 by more than
a dozen European countries, and is in
geostationary orbit at 13°E. Intelsat,
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Tratek block downconverter

which was originally an organisation of
11 countries but has, since its birth in
1964, grown to include 100, runs intelsat
V, which is at 27.5°W.

The orbits of these satellites are such
that their period of rotation about the
Earth’'s centre of mass is 24hrs, and since
they orbit in the equatorial plane they
appear stationary above asingle pointon
the globe. Their height (35,800km) makes
them, in effect, extremely high transmit-
ting antennas with none of the problems
of shadowing or multipath effects which
cause picture degradation encountered
with lower terrestrial transmitters.

However, because of the frequency
used, 11/12GHz, there is the possibility of
signal attenuation due to heavy rainfall,
but this is aminor problem. In addition to
this, there is the drawback that only
those sites with line of sight access to
the satellites (ie, no buildings in the way)
will be able to receive them.

Reception equipment

Numerous companies are now offering
suitable equipment for the 10.95-
11.20GHz and 11.45-11.70GHz signals
involved. Reception is via a dish of 1.8m
diameter made of aluminium or glass-
fibre coated with aluminium. This
reflects signals to a low noise downcon-
verter/ampilifier, usually known as an
LNC (low noise converter) or LNB (low
noise block converter).

This employs GaAsFETs (get every-
where, don't they?) to achieve an
acceptable noise figure (typically 2.5dB)
and produces an |F of 700-1750MHz
which is fed to a set-top tuner (or, indeed,
a tuner within the set with Salora or
Luxor). The tuner produces an output
suitable for the TV, and has a facility for
tuning different audio subcarriers (diffe-
rent channels which are not all using the
same subcarrier).

The downconverter, smail though it is,
forms a considerable proportion of the
cost of a system, and a price tag of £500
for this unit alone would be typical.
Furthermore, since the satellite signals
may be either vertically or horizontally
polarised, depending on the channel,
you will need two of them to receive all
the channels available. These can both
be mounted on one dish, although the
NEC NESAT system is unique in allowing
them to be end-stackable (casting a
smaller ‘shadow’ on the dish).
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There have been rumours that Green-
wich Satellite, who are the sole UK
importers of NESAT equipment (with a
growing network of dealers — applica-
tions wetcome!), might have a facility to
allow one converter to receive signals of
either polarity. This willi be through a
rotating system in the unit, in much the
same way that a rotating mount can be
used to move the dish between satellites
in different directions.

Why bother?

Programmes available inciude news,
films, pop music, and general entertain-
ment in French, German, ltalian etc, as
well as in English.

Only one of these programmes, Sky
Channel, is scrambled at present, which
means that a wealth of material can be
received without making the payments

Tratek low noise downconverters

demanded by the programme providers.
Until all transmissions are scrambled,
these providers will have to rely on
honest customers paying up, and it is
worth bearing in mind that without
sufficientrevenue they will withdraw and
take their programmes with them!

The future

Judging by the interest shown already,
there should be a sizeable market for
equipment to receive these transmis-
sions. There are many people, however,

A a dish antenna

who simply cannot receive them due to
their geographic location. Reception in
cities can be tricky because of large
buildings getting in the way, and for
these areas satellite master systems
(SMATV) might be the answer.

An SMATV system uses a 2.5/3.5m dish
to feed a mini cable network to, say, a
block of flats or an hotel. This larger dish
gives an increase in gain over smaller
ones of 3 or 4dB, which is necessary to
counteract the loss inherent in the
greater signal processing for such a
network.

Satellite TV generally seems to have a
brighter future than cable TV in the UK.
Cable has suffered from serious lack of
revenue, with companies pulling out, a
revision of the franchise arrangements,
and in some cases a change of plan to
use overground, low-tech coaxial cables

TR ST .

rather than underground high-tech opti-
cal fibre.

The reasons for such market resist-
ance seem, in retrospect, fairly clear.
Uniike say, the USA, where cable TV is
much more successful, there are no
greatexpanses in the UK which would be
inadequately covered by more con-
ventional broadcast services. It is also
generally acknowledged that British TV
programmes are better than those in
other countries, which in countries like
America must surely account for the
enthusiasm which greeted cable TV
when it was first introduced.

There is, of course, always the ques-
tion of whether people actually want
more TV. Although there are no conclu-
sive results to work with, it is clear that
those who do form a financially viabie
market even now, mainly because cable
laying does not involve huge outlay by
the companies concerned.

The satellite TV coming via tele-
communications satellites is receiving a
response which will provide an indica-
tion of the level of interest in such
schemes to DBS organisers, and will also
raise the level of awareness of the
general public about the subject.

Competition?
Before long it won't be just ECS1 and
Intelsat V that provide satellite TV in the

NEC's stack-mounted LNCs enable dual
polarisation reception

UK. The publisher Robert Maxwell has
booked a channel on the French DBS
satellite TDF1, due to be launched later
this year. This English-language channel
should be receivable in much of the UK.
- So if you've got between £1,000 and
£1,600 to spare, why not buy yourself a
satellite receiving system? Be sure to
get it mounted properly; many firms
installing dishes fail to appreciate the
tremendous force even a moderately
high wind can exert on such a shape. If
the price sounds a little steep, bear in
mind that many people are quite happyto
pay £1,000+ for a video camera/recorder
('m not one of them, not on my pay!).
Depending on how the market
develops, it is quite possible that prices
will fall as sales rise, so it might be worth
while waiting. It all depends on how
much of a TV addict you are!

SATELLITE EQUIPMENT SUPPLIERS

ESP Services Ltd,

(European Sateilite Projects),
Unit M22,

Stanningley Industrial Centre,
Varley Street,

Pudsey,

Leeds LS28 7XG.

Tel: (0532) 555 555 (ext 222).

Harrison Electronics,
22 Milton Road,
Waestctiff-on-Sea,
Essex SS0 7JX.

Tel: (0702) 332338.

Connexions Satellite Systems Ltd,
125 East Barnet Road,

New Barnet,

Herts EN4 8RF.

Tel: (01) 441 1282.

Tratek BV,

PObL 385, -

3900 AJ Veendendaal,
Holland.

Greenwich Satellite,
Tex House,

62-64 Beresford Street,
London SE18 6BG.

Tel: {01) 316 1200.

} Distributors of NEC
Luxor (UK) Equipment Ltd, } Suppliers of System-2000,

equipment

87-89 Farnham Road, System-3000 and add-on

Stough,
Berkshire SL1 4UL. modules for the SX9

Euro-Sat,

107 Cross Street,
Sale,

Cheshire.

Tel: (061) 437 2631,

Distributes TVRO
antennas

Receiver modules

16 Albury Close, for TVs

Astec Europe Ltd,
Reading,
Berkshire RG3 18D.

DER is running a trial rental scheme of the NEC NESAT system through
twenty of its outlets around the Home Counties. it costs £50 per month for the
equipment, plus £12 per month to receive programmes.
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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.

PG
aw WA, STRENGT

Lownenions. SATELLITE RECEIVER

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

TOP LOADING STEREO CASSETTE MODULES

HIGH QUALITY REPLACEMENT :
CASSETTE HEADS

gy B

Do your tapes lack treble? A worn head could be the problem.

Limited quantity of brand new stereo cassefte units, as used in hiti music

This month we feature some fantastic
centres etc. Al have auto stop

bnrgunm Qur standard range of
P i quality kits and

decks is still expanding, along with
new iines in Video heads and powar
supplies. Our FREE list gives delails
of these and many other lines.

ALL BARGAIN ITEMS INCLUDE VAT & POST.

LED DISPLAY DIGITAL
ELECTRONIC CLOCK MODULE

Electronic ciock module with MOS LS!1 circuit, 4-digit 0.5” 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-muitiplexed) LED drive |
eliminates RF interference. b
Supptied complete with 240v mains transformer and wiring
diagram/data. Order as SOL144 Alarm Clock Module ....

LIQUID CRYSTAL DISPLAY WATCH MODULE
With LCD dispiay, 2 pieces of Polarising material, backlightdiffuser.
micro lamp, precision crystal, trimmer, battery contacts and open
microcircuit. L d - Storgt

PLESSEY MAINS INTERFERENCE SUPPRESSORS
Filter unit for mains borne interference. Max current 1.5A. Our
Price, brand new. only £2.27
Same item, store only £1.61

1 POWER AMPLIFIER MODULE
Mullard LP1173 Amphifier module. Needs 24v DC Supply to give 10
watts into 4 ohm speaker. Size 112x70x29mm. Complete with heat
sink. ly £2.40 with Data

ALPS FF317U FM FRONT END
Beautiul, precision made High Quality variable capacitor tuned FM
Front End with Dual-gate MosFet. Covers full FM range of B7 to
109MHz. 12vsupply ... ONLY £8.18 Circuitifrequired 35p

CAR RADIO FM IF AND STEREO DECODER

e
¥ 2%

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 £1.99

838B. R/Pcircuits, 12vDC motor, 3-digitcounter. £29.32
Deck 811C. As above but with Dolby noise reduction. Fully
wired with twin VU meter, level controls, pilot lights and DIN
A Deck mechanism only as used in both above.
produced by one of Japan's top manufacturers. Fitted high quality
stereo R/P head and Ferrite erase. 12v DC electronically governed
motor ... T § £11.27
Cassette Door to fit ané above.... .£4.02

111D. Complete module with record and play
elactronics, 3-digit counter. AC drive motor and cassenedooﬁrz‘ .

STEREO TUNER MODULE
3 Band LW/MW/FM Stereo Tuner fully assembled on PCB
165x85mm. Supplied with Ferrite Rod Aerial, stereo LED and band
switch fully wired. 12vDCSugpIy.TU560—Tuner. ...Price Only £7.99
Drive accessories with 2 knobs, tuning drum, window and scale

Special price for both items bought together_............

CLOCK/TIMERFREQUENCY/METER PARTS
Special otfer of the fabuious MSM5524 clock, timer and frequency
meter chip. MSL2318 prescaler chip and 6LT09 5-Digit fluorescent
display. These are the 3 primary components for a complete ummg
and frequency display system covering the long, medium, short an:
FM wavebands. Total cost of these parts is normally over £25. OUR
SPECIAL OFFERPRICEONLY . ... €13,
{NF230 Data on MSM5524 and MSL2318
INFmggrlicationCucuiL
Crystal3276.86KHz . ...

WINFRA-RED SENSOR FOR GARAGE DOORS

Specially designed to be easily fitted tq most garage doors by
simply drifling a 2" hole. Body length is 1 /4" and the device is end
senm(we. a 450mm length of twin screened iead is ready fitted.
Easily adapted for many other remote control applications.
Orderas SOL146 IR Photocell ... Only
Suitable {R emitting LED (SOL14/

MAINS SWITCH WITH SOLENOID
CONTROLLED “OFF”

As used on remote controlied TVs this switch has the normal 2mains
poles plus anauxihta pole for the 12v solenoid supply Sutable as a
replacement partin ecca1005enessetsovforanéremotecon(vol
apphication. ormat price £3.70. OUR SPECIAL OFF! R PRICE £1.50

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

HC20 Permalloy Sterso 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 Alioy Super Head. the best head we can find.
Longer life than Permalloy. higher output than Ferrite, fantastic
frequency response e

HQ551 4-Track Head 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 . SR .. £8.90
SM166 Standard Mounting 2/2 Erase head. Compatible with
above orHQ551 4 Track head ... .£5.90
H524 Standard Erase Head. Semi double gap, high effi-
ciency s DT - ... T ... €150
H561 Metal Tape Erase Head. Fuil double gap ....£4.90

HART TRIPLE-PURPOSE TEST
CASSETTETC1

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... ...

Curved Pole Type for inaccessible heads £4.85
Send for your free copy of our LISTS. Overseas please send 2

IACs to cover surface Post or & IRCs for Armail

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

INLAND OVERSEAS
8"13"5 gp t0 £10 - 529 Please send sufficient to cover
rders £10 to £49 — £1
Orders over £50 - £1.50 Surface or A Post as
required

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

24hr SALES LINE
(0691) 652894

ALL PRICES EXCLUDE VAT
UNLESS STATED

S\
osW s“ogﬁ
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TA FILE . ..

he bipolar transistor is probably the
most important element used in
modern electronics, and forms the basis
of many linear and digital integrated
circuits. In its discrete form the bipolar
transistor can function as either a digital
switch or as a linear amplifier, and is
available in many low, medium and high
power forms.
in the present edition of Data File we
look at the basic characteristics of the
discrete bipolar transistor, and presenta
round-up of basic application configura-
tions. Inlatereditions of ‘The File’ we will
take a detailed look at a variety of
practical linear and digital application
circuits.

Bipolar basics

A bipolar transistor is a 3-terminal
(base, emitter, and collector) current
amplifying device, in which a small input
current can be used to control the
magnitude of a much larger output
current. The term ‘bipolar’ indicates that
the device is made from semiconductor
materials in which conduction relies on
both positive and negative (majority and
minority) charge carriers.

A practical transistor is, in essence,
made from a 3-layer sandwich of n-type
and p-type semiconductor materials,
with the base terminal connected to the
central layer, and the collector and
emitter terminals connected to the outer
layers. Thus the device may use an n-p-n
construction sandwich, as shown in
Figure 1a, in which event the device is
known as an npn transistor and uses the
standard symbol shown in Figure 1b.
Alternatively itmay use a p-n-p structure,
as shown in Figure 2a, and the device is
known as a pnp transistor with the
standard symbol shown in Figure 2b.

In practice, npn and pnp transistors
musteach be used with apower supply of
the appropriate polarity, as shown in
Figure 3. An npn device must be used
with a supply that makes the collector
positive to the emitter; in this case the
‘output’ or main-terminal signal current
flows from collector to emitter, and has
its amplitude controlled by an input
current that flows from the base to the
emitter via an external current-limiting
resistor (R, ) and a positive bias voltage.
A pnp transistor must be used with a
negative supply; the main-terminal cur-
rent flows from emitter to collector, and
is controlied by an emitter-to-base input
current that flows to a negative bias
voltage.

Wide variety

A wide variety of bipolar transistor
types are readily available. Figure 4 lists
the basic characteristics of two typical
general purpose low power transistors,
these being the 2N3904 npn-type and the
2N3906 pnp-type, which are each housed
in a TO-92 plastic case.

Looking at Figure 4, Vceo (max) is the

Ray Marston looks at bipolar transistor principles and applications

collecter

(a) ()

0
emitter

celiector

(b)

emitter

Fig 1 Basic construction (a) and symbol (b) of Fig 2 Basic construction (a) and symbol (b) of

npn transistor

pnp transistor

Fig 3 Polarity connections to (a) npn and (b) pnp transistors

Parameter 2N3904 | 2N3906
Transistor type npn pnp
Ic (max) 200mA | 200mA
Vceo (Max) 40V —40V c
Vego (Max) 60V —40V
P (max) 310mwW | 310mwW
h., (=ac beta) 100-300 | 100-300
f; (typ) 300MHz | 250MHz e
(= gain/band-
width product) TO-92 case

Fig @ Outline of the 2N3904 and 2N3906 low power transistors

<

<

zZD1 zZp1
20V - 100V 20v - 100V
typical typical
b b
= . ) o ZD2 zZD2
Fig 5§ Static equivalent circuits of SV - 10V SV-10V
npn and pnp transistors typicai typical

npn —transistor

maximum voltage that may be applied
between the collector and emitter when
the base is open-circuit, and Vego (Mmax)
is the maximum voltage that may be
applied between collector and base
whenthe emitteris open-circuit. | (max)
is the maximum mean currentthat can be
allowed to flow through the collector
terminal of the device, and Py (max) is the
maximum mean power that the device
can dissipate, without the use of an
external heatsink, at normal room
temperature.

One of the most important parameters

L
pnp-transister

of a transistor is its forward current
transfer ratio, or hs, , and this can be
simply described as the current gain or
output/input current ratio of the device
(typically 100 to 300 in the devices
shown).

The f¢ figure indicates the available
gain/bandwidth product frequency of
the device, ieifthe transistorisusedina
voltage-feedback circuit configuration
that provides a voltage gain of x100 the
bandwidth will be 100th of the fy figure,
but if the voltage gain is reduced to x10
the bandwidth will increase to f; /10, etc.
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Coilactar vaita Fig 7 Clamping diode circuit, using npn transistor as diode

Fig 6 Typicaltransfer characteristics of low
power npn transistor with hy, value of 100 nominal Ve

v+

R v+
: Rp v+
. Vout
ov

1t
Vout

(regulated) Fig 9 Transistor switch or digital inverter

ov

npn

Transistor characteristics

To get the maximum value from a
/7£7w transistor, the user should have a basic
understanding of both the static and the
Fig 8 A transistor used as a Zener diode dynamic characteristics of the device. By
v+ ‘static’ characteristics we mean the way
Z;, 20KS to 2k the device appears between individual
Zow =R terminals, under dc conditions, or when

Av 100 - 1000 looked at with an analogue ohmmeter.
A1 =hte Figure 5 shows the static equivalent
c circuits of npn and pnp transistors. As
r—l Out can be seen, each device is equal to a
n \./\ pair of reverse-connected Zener diodes
J wired in series between the collector

. and emitter terminals of the transistor,
' with the base terminal wired to the

/7Jr7ov ‘common’ point of the two Zeners.
Fig 10 Common-emitter linear amplifier The Figure 5 equivalent circuit can in
fact be inferred from the basic construc-
° tion of the transistor shown in Figures 1
and 2: a diode is inevitably formed at
each n-p or p-n semiconductor junction

v+

Zin s very fow of the device, and when this diode is
e B sufficiently reverse biased it inevitably
A, = 1001000 : ; .

Ap =1 reaches an avalanche or ‘Zener’ point;

thus a Zener diode is formed at each n-p
or p-n junction of the device. In most

to-emitter junction has a typical Zener

value in the range 5 to 10 volits, while the

base-to-collector junction has a typical

Fig 11 Common-base linear amplifier Zener value in the range 20 to 100 volts.
v+

zi,>ntexr,  FOorward biased

Zout is very low Thus, if the base-to-emitter junction of
Ayl the device is forward biased it exhibits
Ar=iRte the characteristics of an ordinary diode,
and if reverse biased it exhibits the
characteristics of a Zener diode. If the
transistor is a silicon type, the forward-
biased junction will pass virtually zero
current until the bias voltage rises to
roughly 600mV, but beyond this value the
current will increase rapidly: when
Fig 12 dc common-collector linear amplifier forward biased by a fixed current, the

practical low power transistors the base-’

forward voltage of the junction has a
temperature coefficient of about
—2mV/°C.

When the transistor is used with the
emitter open-circuit, the base-to-collec-
tor junction exhibits similar characteris-
tics to those just described, except for a
greater Zener value. If the transistor is
used with its base open-circuit, the
collector-to-emitter path acts like a
Zener diode wired in series with an
ordinary diode.

The basic dynamic characteristics of
the transistor can readily be understood
with the aid of the graph of Figure 6,
which shows the typical forward trans-
conductance characteristics of a low
power npn silicon transistor with a
nominal hs value of about 100.

Note the following points: when the
base current (I, ) is zero, the transistor
passes only a very small collector
‘leakage’ current; when the collector
voltage is greater than a few hundred
millivolts, the collector current value is
almost directly proportional to the base
current value, and is little influenced by
the actual collector voltage value. Thus
the device can be used as a constant-
current generator by feeding a fixed bias
currentinto the base, oritcan be used as
an excellent linear amplifier by super-
imposing the input signal on a nominal
input bias current (we'll show how later).

Practical applications

The transistor can be used in a vast.
range of useful applications, and in a
broad range of different basic circuit
configurations. The following is a brief
summary of the most important of these
basic configurations (we will take more
detailed looks at most of these designsin
future editions of Data File). Unless
otherwise mentioned, ail the specific
circuits shown are based on npn transis-
tor types, but can be used with pnp
transistors by simply changing circuit
polarities etc.

Diodes and switches

It has already been mentioned that the
base-emitter and base-collector junc-
tions of asilicon transistor each take the
form of a Zener diode. In practice, either
of these junctions can readily be used as
either a fast-acting diode or rectifier, or
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Fig 13 'Darlington’ dc emitter follower

as a Zener diode, depending on the
polarity in which it is used.

Figure 7 shows the two alternative
ways of using an npn transistor as a
diode - in this particular case in a
‘clamping’ circuit which converts an ac-

coupled rectangular input waveform,
which swings equally above and below
the zero-volts point, into an output signal
of similar form and amplitude which
swings between zero and a positive
voltage value only, ie which ‘clamps’ the
output signal to the zero-volts reference
point. In practice, it is best to use the
base-collector diode in this type of
application, as it has the greater Zener
voltage value.

Figure 8 shows how an npn transistor
can be used as a Zener diode in a circuit
that converts an unregulated supply
voltage into a fixed-value regulated
output voltage with a typical value in the
range 5 to 10 volts, depending on the
individual transistor. Only the base-
emitter junction is suitable for use in this
application.

Figure 9shows how a transistor can be
used as a simple electronic switch or
digital inverter. Here the base is driven
(via Ry ) by a ‘digital’ input voltage that is
at either zero volts or at a significant
positive value, and load R_ (either a
simple resistor or a useful load such as a
lamp or relay coil etc) is connected
between the collector and the positive
supply rail.

When the input voltage is zero the
transistor ‘switch' is cut off, so zero
current flows through the load and the
full supply voltage is available between
the collector and emitter terminals.
When the input voltage is high the
transistor ‘switch’ is driven fully on, so
maximal current flows in the load and
near-zero volts (usually a few hundred
mV) is developed between the collector
and emitter terminals. The output vol-
tage signal is thus an ‘inverted’ form of
the input signal.

Linear amplifiers

A transistor can be used as a linear
current or voltage amplifier by simply
feeding a suitable bias current into its
base and then applying the input signal
between an appropriate pair of termi-
nals. In practice a transistor can be used
in any one of three possible basic

v+

R1

AV o

o

Fig 14 ac common-collector amplifier

operating modes, each of which provides
a unique set of characteristics. These
three modes are known as ‘common-
emitter’ (Figure 10), ‘common-base’
(Figure 11), and ‘common-collector’
(Figure 12).

g —

Common-emitter

In the common-emitter circuit of
Figure 10, load resistor R_ is wired
between the collector and the positive
supply line and a bias current is fed into
the base via R, the R, value being
chosen so that the collector takes up a
quiescent value of roughly half-supply
voltage (to provide maximal undistorted
outputsignal swings). The input signal is
applied between base and emittervia C1,
and the output signal (which is phase-
inverted relative to the input) is taken

v+

Out

v
s

ov
Fig 15 Complementary or ‘bilateral’ ac emitter
follower circuit

—0
oy

Fig 16 Phase splitter

16l

o

Fig 17 Long-tailed pair phase splitter

between the collector and emitter. This
circuit gives a medium-value input
impedance and a fairly high overall
voltage gain.

In the common-base circuit of Figure
11, the base is biased via R, and ac-
decoupled (or ac-grounded) via C, . The
input signal is effectively applied
between the emitter and base via C1, and
the amplified but non-inverted output
signal is effectively taken from between
the collector and base. Note that this
circuit features good voltage gain, but
near-unity current gain and a very low
input impedance.

In the common-collector circuit of
Figure 12, the collector is wired directly
to the positive supply rail and is thus

effectively at ‘ground’ impedance level.
The input signal is applied directly
between base and ground (‘collector’),
and the non-inverted output signal is
taken from between emitter and ground
(‘collector’). Note that this circuit gives
near-unity overall voltage gain, and that
the output voltage is roughly 600mV less
than the input voitage: this circuit is
consequently often known as a ‘dc
voltage (or emitter) follower'.

A major feature of the voltage follower
circuit of Figure 12 is that it provides a
very high input impedance, this being
equal to the product of the R_ and hye
values. If an ultra-high input impedance
is required, it can be obtained by
replacing the single transistor of Figure
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Fig 18 Manually-triggered bistable multivibrator

v+

o

Fig 19 Manually-triggered monostable multivibrator

R2

Tr2

/7J770V

Fig 20 Astable multivibrator or free-running square-wave generator

12 with a pair of transistors connected in
the ‘Darlington’ or ‘Super-Alpha’ mode,
as shown in Figure 13. Here the emitter
current of the input transistor feeds
directly into the base of the output
transistor, and the pair act like a single
transistor with an overall hy, value equal
to the product of the two individual hy
values, ie if each transistor has an h;,
value of 100, the pair act like a single
transistor with an h, of 10,000.

The Figure 12 voltage follower circuit
can be modified for ac use by simply
biasing the transistor base at half-supply
volts and feeding the input signal to the
base. Figure 14 shows the connections.

Unilateral output

Note that the emitter follower circuits
of Figures 12 to 14 can ‘source’ or feed
fairly high currents into an external load
via the emitter of the transistor, but that
the circuits cannot 'sink’ or absorb high
currents that are fed to the emitter from
an external voltage source, since the
emitter becomes reverse biased under
this condition. These circuits thus have
only a ‘unilateral’ output capability.

In many practical applications (partic-
ularly in audio amplifier output stages), a
‘bilateral’ output characteristic (in which
the amplifier has equal ‘sink’ and
‘source’ output capabilities) is essential.
This can be obtained by using the
‘complementary’ emitter follower circuit
of Figure 15, in which the series-

connected npn-pnp pair of transistors
are biased to give a modest quiescent
current via the R1-D1-D2-R2 network. In
use, Tri can provide large ‘source’
currents, and Tr2 can absorb large 'sink’
currents.

Phase splitters

Transistor linear amplifier circuits can
be made to act as active filters or as
oscillators etc, by connecting suitable
feedback networks between their inputs
and outputs. Another useful linear
amplifier application is that of a phase
splitter, which provides a pair of anti-
phase output signals from a single input
signal. Figures 16and 17show alternative
circuits of this type.

In the Figure 16circuit, the transistor is
wired as a common-emitter amplifier
with virtually 100% negative feedback
applied viaemitter resistor R4, which has
the same value as collector resistor R3. A
unity-gain inverted output signal is thus
available at output 1, and a unity-gain
non-inverted signal appears at output 2.

The Figure 17 phase splitter circuit is
known as along-tailed pair, since thetwo
transistors share a common emitter-
feedback resistor (R7). The basic circuit
action is such that a rising signal on Tr1
base causes the R7 voltage to rise and
thusreduce the Tr2biasvoltage, andvice
versa, thus causing anti-phase signals to
be generated at the coliectors of the two
transistors.

777 ov

Fig 21 Schmitt trigger or sine-to-square waveform converter

Multivibrators

To complete this edition of Data File,
Figures 18to 21show how transistors can
be used to make the four basic types of
multivibrator.

The Figure 18circuit is that of a simple
manually-triggered cross-coupled bi-
stable multivibrator, in which the base
bias of each transistor is derived from
the collector of the other so that one
transistor automatically turns off when-
the other turns on and vice versa. Thus
the output can be driven low by briefly
turning Tr2 off via S2; the circuit
automatically locks into this state until
Tr1isturned off via S1, at which pointthe
output locks into the high state, and so
on.

Figure 19 shows a monostable multi-
vibrator or one-shot pulse generator
circuit. The output is normally fow, but
switches high for a preset period
(determined by C1-R5) if Tr1 is briefly
turned off via S1.

Figure 20 shows the circuit of an
astable multivibrator or free-running
squarewave generator. The on and off
periods of the squarewave are deter-
mined by C1-R4 and C2-R3.

Finally, Figure 21 shows the circuitofa
Schmitt trigger or sine-to-square wave-
form converter. The circuitactionis such
that Tr2 switches abruptly from the on
state to the off state, or vice versa, as Tr1
base goes above or below pre-deter-
mined ‘trigger’ voltage levels.
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A COMPLETE
SECURITY
SYSTEM

FOR ONLY
£39.95 + var

contains
Control Unit
Enclosure & mechanical fixings
Key Switch & 2 keys
O's
5'2 7 Horn Speaker

4 high quality surface mounting Magnetic Switches MS 1025

With only a few hours of your ume «t 1s passible to assemble and stall an
effective secunty sysiem to protect your family and property, at the amazingly
low cost of £39 95 +V.AT No compromises have been made and no corners
have been cut The outstanding value resuits from volume production and
direct supply. Assembly s straightforward with the detaled instructions
provided When installed you can énjoy the peace of mind that results from a
secure home Should you wish to increase the level of security, the system may
be extended at any me with additional magnetc switches, pressure pads of
ultrasomc sensors Don't wait untd 1t's 100 late - order today

Order Code CS 1370

EXTENOEOQ SYSTEM CS 1480 Price £62.50 + VAT.

Thus syStem containg, n addition to the CS 1370. an uttrasonic detector type
US 5063 - its enclosure. an additional horn speaker and a further 2 magnetic
switches This system represents outstanding value for money for the mgh
level of security provided

Oraer Code. CS 1480

Price £13.95+VAT.

The heart of any alarm system (s the control

unit The CA 1250 offers every possivle feature

that s likely to be required when constructing a

system whether a highly sophistcated

installaton or simply controling a single

magnetic switch on the front door

*Butht 1n electronic siren dnives 2 loud
speakers

+Prowes exit and entrance delays 10gether
with fixed alarm time

*Battery back up with trickle charge facility

« Operates with magnetic switches. pressure
pads, ultrasomc or | R units

« Anti-tamper and panic facility

+Stabilised output voltage

2 operating modes full alarmianti tamper
and panic faciity

*Screw connections for ease of nstallation

* Separate relay contacts for external icads

«Test loop facity

TIMER SWITCH & POWER SUPPLY MOOULE
DP 3570 Price £13.95 + VAT,

The OP 3570 consists of an adjustable timer switch and stabilised 12V power
supply for use in a wide range ot applications Including secunty, ighting control
and automatic switching

The timer section of the module provides switching of Ioads up to 34 for pre

set imes, the duration of which may be set by the user to between 10 secs and
5 mins The tmed perod may be triggered by the opening of a loop or the
closing of external contacts with the tmed period commencing
instantaneously or delayed to provide a form of entrance delay

The power supply section of the madule provides a 12V output of up 10 250mA
which 15 sutficient for most applications The module operates from eithes
240V ax supply or a 12V battery for which trickle charge facilities are nciuded

Connections to the module are by means of screw termmnal connectors with no
saldering needed

For mounting the unit an attractive moulded
enciosure is available,

ME 357 only £2.85 + VAT.

INFRA-REO SYSTEM IR 1470 only £25.61+VAT.

Consisting of separate transmutter and receiver both of which are housed In
atrractive moulded cases the system provides an inwisible modulated beam
over distances of up 1o 50ft operatng a relay when the beam s broken
Intended tor use I security systems, but also deal for photographic and
measurement agphcations Size 80 x 50 x 35mm

SELF-CONTAINEO ULTRASONIC
ALARM UNIT CK 5063 only £37.00+ VAT,

Requires no instatlation Easily assembied using our

professionally buiit and tested moduies

« Acjustable range up to 25ft

+Built-in entrance and exit delay

*Buiit-n imed alarm

+Key operated switch ~ Oft, Tast and Operate

»Provision for an extension speaker

*Fully self-contaned

sUses US 5063, PSL 1865 Key Switch 3301

3 Speaker 3515

Now you can assemble a really effective intruder alarm at this low price using
tned and tested Riscomp modules Supplied with full instructions, the kit
contains everything necessary to provide an etfective warning system for your
house or flat With a built (n LED indicator and test posinon theunitis easity set
up requinng no installauon |t may simply be placed on a cupboard or desk
Movement within its range wil then cause the built-in sren 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 CX 6063

RISCOMP 5152555,
rinces Risborough,
LIMITE

Bucks HP17 OAT
Princes Risborough (084 44} 6326

HAROWARE KIT
HW 1250

only
£9.50
+ VAT

Thus attractive case )s designed 10 house the
control umit 1250, together with the
appropriate LED indicators and key switch
Supplied with the necessary mounting pillars
and punched tront panel. the unit 1s given a
professional appearance by an adhesive sik
screened tabel Size 200 x 180 x 700m

DIGITAL ULTRASONIC A \ ULTRASONIC MOOULE
OETECTOR ENCLOSURE
Us 5063 «

only
£2.95

anly + VAT,

»3 levels of discimination against false alarms
£13.95 + VAT +Crystal Control for greater stability
«Agjustable range up to 25H
+Built-in delays *12V operation
This advanced module uses digital signal processing 10 provide the
tighest level of sensitivity whilst discnminating against potential false
alarm conditions

Suitable metal enclosure for housing an
ndwidual ultrasonic module type US 5063 or
US 4012 Suppled with the necessary
mounting piliars and screws etc. For US 5063
order SC 5063, for US 4012 order SC 4012

SIREN & POWER
SUPPLY
MOOULE

PSL 1865

only
£9.95 + VAT

A complete siran and power supply module
which 1s capable of providing sound levels of
110dbs at 2 metres when used with a horn
speaker In addition, the umit provides 2
stabiised 12V output up to 100mA A
switching retay 16 ais0 Included so that the unit
may be used in conjunction with the US 5063
o form a complete alarm

FULL
RANGE OF
ACCESSORIES
STOCKED
SEND SAE FOR
DETAILS

RiSCOMP
THE SECURITY
SPECIALISTS!

Add 15% VAT to all prices .
Add 75p post and packing to all orders  gAF' Al i anquinies
Units on demonstration Order by 1 hone or post
Shop hours 9.00 to 5.30pm using
Closed Wednesday your credit card

.
Saturday 300tc 1 00 p v

C. M. HOWES

COMMUNICATIONS
EASY TO BUILD KITS BY MAIL ORDER -

139 HIGHVIEW,
VIGO, MEOPHAM,
KENT DA13 OUT
TEL: FAIRSEAT (0732) 823129

ITS MAGIC!

Hey Presto! Your 2M rig is also a 20M rig, with the new HOWES HC220
transverter! Add a fascinating new dimension to your radio. All the tricks happen

in the HC220 — your 2M multimode is not affected in any way ~ it just receives and
transmits on 20M when the transverter’s connected! A really magic idea for both
the car and home station. HF mobile becomes feasible for anybody who can
squeeze a 2M multimode under the dash!

10W RF output on CW or SSB from missmatch proof transistors.
Accepts .5 10 5W (adjustable) 2M input for full output.

Operates from a nominal 13.8V DC.

Balanced receive mixer.

Balanced, broadband transmit strip.

10 element bandpass receive filtering, 5 element low pass filter on
transmit — no alignment required for either.

The HOWES HC220 kit is designed 1o not only work well, but 1o be easy to build
by anyone who is competent with a soldering iron. No fancy test equipment 1S
needed to align the module either. If you prefer, the kit is also available ready
assembled and tested. Whichever form you decide on, add a case and
connectors 1o fit in with your station, and Hey Presto, your 2M rig works on 20!
Open up some exciting new horizons!

HC220 Kit: £48.90 Assembled PCB Module £79.90

*

DcRx DIRECT CONVERSION COMMUNICATIONS RECEIVER

This is our very popular single band receiver. Versions are available for 20, 30, 40, 80 & 160
Meter bands. A case and two tuning capacitors are the only major parts to add to finish your
receiver. We have suitabie capacitors (approx 50pF) for all but the 160M version at £1.50 each.
You will be amazed how good a simple receiver can be!
DcRx Kit: £14.80

CTU25 ANTENNA TUNING UNIT

The CTU25 is a fimited edition — available until we run out of tuning capacitors. It covers 1.8 to
30MHz and is rated at 25W for transmitting or recewving. The air-spaced tuning capacitors and
all other parts are PCB mounted in this novel design. Please phone to see if we still have stocks
left before you order ~ they have been going ke hot cakes!

CTU25 Kit: £17.10 (not available assembled)

CTX LOW POWER TRANSMITTERS
Two versions are available at the moment, one for 40M (3W output) and one for 80M (5W
output). These are great fun, and are an ideal introduction to QRP CW operating. The output
power level ts adjustable, and one crystal is supplied. You can add the CVF VFO to give full
band coverage if you wish.

CTX40 or CTX80 Kit: £12.95

CVF EXTERNAL VFOs

The CVF40 or CVFB0 can be used with the CTX transmitters to give full band oovera;g;. The:
can aiso drive the DcRx as well to provide transceive operation. IRT (clanfier), @ stabie FE¥
osciliator and onboard voltage stabilisation are just some of the features included. You will need
to find a 50pF tuning capacitor to go with the CVF. We can supply a suitabie item for £1.50.
CVF40 or CVF80 Kit: £9,30 Assembled PCB Module: £14.90

ST2 CW SIDESTONE/PRACTICE OSCILLATOR

The ST2 provides a nice sounding 800Hz sine wave note at up to W of output. It can work
from your key, or by RF sensing of your transmitter’s output.
ST2 Kit: £7.30 Assembled PCB Module: £10.80

Assembled PCB Module: £19.90

Assembled PCB Module: £18.95

XM1 Crystal Caiibrator (8 o/p) Kit: £16.80 Assembied PCB Module: £21,30
AP3 Automatic Speech Processor Kit: £15.90 Assembled PCB Module: £21.40
CM2 “Hands free” Mic with VOGAD Kit: £10.25 Assembled PCB Module: £13.75

EM1 Electret Mic Capsule Kit: £1.90

Lightweight Headphones with 3.5mm mono jack for radio equipment £3.30
All HOWES kits come with a good qualty fibre-glass circut board, that has the component
locations screen pnnted on it for straightforward assembly. All board mounted components are
supplied, as are clear, easy to understand instructions, parts hst, circuit etc. All the equipment
will operate from a 12 to 14V DC supply.

If you wouid like further details of the products mentioned above, or the other kits in our
expanding range, smply drop us a line enciosing an SAE. We have an information sheet on
each product, pius a general hsting of our goodies.

73 from Dave G4KQH, Technical Manager

Delivery is normally
(PLEASE ADD 80p P&P to your total order value)

within 7 days
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RTTY DECODING

V.

Software-only approaches
may demonstrate some
elegant programming, but
for reliability you can’t
beat a terminal unit. §
Dean presents a terminal
for the ubiquitous
Spectrum

PART Il

This month we look at the
software involved in the
project

(8) Test program.

The test program consists of a main
menu and a number of small subroutines
(most written in machine code) called
from the main menu. This was arranged
to allow the program and the hardware to
be developed and tested piece by piece,
and should allow the constructor to
understand (and modify if desired) each
element of the program.

Alignment aids have been included in
the program to allow the filters and the
baud rate to be set up without the need

for specialised equipment (only a muiti-
meter is required).

The program

To conserve memory, REMs have been
keptto an absolute minimum. However, a
brief description of the program is given
below.

The F(3) array sets the test tone
frequencies.

The poke in line 30 sets the caps shift.

The receive routine (lines 150 to 190) is
extremely simple, since all the hard work

is done by the machine code routine
located at 31153 decimal.

The transmit routine provides the
option of transmitting one of five 255byte
memories, a continuous stream of RYs,
or up to 255 characters entered from the
keyboard. Before sending a memory, the
routine at lines 410-460 calculates its
position in memory and its length, and
stores this for the program’s use in
locations 31309, 31310 and 31311. The
OUT statements in lines 260 and 225 turn
the PTT bistabie off and on respectively

Basic program listing

10 DIM F{3}

20 PAPER 7:INK 0:BORDER 7
30 POKE 23658,8

40 REM

60 CLS

AT 9,8;"END......... {51"

90 IF I=49 THEN GOSUB 150
100 IF I=50 THEN GOSUB 200
110 IF I=51 THEN GOSUB 550
120 IF I=52 THEN GOSUB 800
130 IF I=53 THEN GOTO 1010
140 GOTO 60

150 REM RX

160 CLS

170 PRINT AT 0,0

180 RANDOMIZE USR 31153
190 RETURN

200 REM TX

210 CLS:PRINT AT 3,8;"TRANSMIT:-"

260 IF I=8 THEN OUT 95,0 : RETURN

270 CLS

290 IF I=6 THEN RANDOMISE USR 31053
300 LET C=0

310 CLS:PRINT "ENTER TEXT “#°
320 PAUSE 0:LET I=CODE INKEY$
330 BEEP .04,35

335 IF I=35 THEN GOTO 390

340 PRINT CHR$(I);

350 POKE 30576+C,I

370 LET C=C-1:IF C=255 THEN GOTO 390
380 GOTO 320

400 RANDOMIZE USR 30966:GOTO 200
410 LET ADD=31319+256*(1I-1)

430 POKE 31310,LSB:POKE 31311,MSB

SO LET F{1}=27.4:LET F(2)=29.6:LET F(3)=32.4

70 PRINT AT 3,12;"MENU";AT 5,8;"RECEIVE...
....{2}";AT 7,8;"SET MEMORIES {3}";AT 8,8;"SET UP/TEST.{4}";

80 PRINT AT 11,8;"WHICH ?":PAUSE 0:LET I=CODE(INKEYS)

TO STOP:-"

390 POKE 31310,112:POKE 31311,119:POKE 31309,C

420 LET LSB=INT(ADD/256):LET LSB=ADD-256*MSB

440 LET L=PEEK(31313+1)

450 POKE 31309.L
460 RETURN

550 REM SET MEMORIES
560 CLS:PRINT"WHICH MEMORY {1-5}2"
570 PRINT:PRINT"{ENTER} FOR MENU"
580 PAUSE 0:LET I=CODE{INKEYS$}-48:IF I=35 THEN RETURN
590 IF I<! OR I>S5 THEN GOTO 550
(1}";AT 6,8;"TRANSMIT 600 CLS:PRINT "PRESENT CONTENTS OF MEMORY “;I;":-"

610 PRINT

;NEXT C

670 LET C=0

680 PAUSE 0:LET IS=INKEYS

686 BEEP .04,35

690 IF CODE I$=35 THEN GOTO 770
700 IF C>240 THEN BEEP
710 IF C=255 THEN GOTO 770

720 IF CODE I$=9 THEN GOTO 750

730 POKE 31319+C+256*{I-1},CODE IS

740 PRINT IS;
750 LET C=C+l

220 PRINT AT 5,8;"MEMORY 1.(1)";AT 6,8;"MEMORY 2.(2)";AT 7,8; 760 GOTO 680

“MEMORY 3.(3)";AT 8,8;"MEMORY 4.(4)";AT 9,8;"MEMORY 5.(5)" 770 POKE 31313+1,C

;AT 10,8;"RY 's..... (6)";AT 11,8;"KEYBOARD. (7)";AT 12,8; 791 KETURN ’

“MAIN MENU (8)" guu REM SET UP/TEST
225 OUT 95,1 810 CLS:PRINT AT 3,12;"TESTS:-";ATS5,8;"1275Hz TONE..{1l}";AT
230 PRINT AT 15,8;"WHICH 2" 6,8;“1445Hz TONE..{2}";AT 7,8;"1700Hz TONE..{3}";AT 8,8
240 PAUSE 0:LET I=CODE{INKEY$)-48 :"BAUD TEST....{4}";AT 9,8;"MAIN MENU....{5}";AT 11,8;
250 IF I<l or I>»8 THEN GOTO 210 “WHICH 2"

820 PAUSE 0:LET I=CODE{INKEY$}-48
830 IF IKl OR I>S5 THEN GOTO 810
280 IF I<6 THEN GOSUB 410:RANDOMISE USR 30966:GOTO 200 810 IF I=5 THEN RETURN

850 IF I=4 THEN GOTO 870

860 BEEP 10,F{I}:GOTO 800

870 CLS:PRINT AT 3,8;"BAUD RATE *“

880 POKE 23560,0
890 LET A=USR 31109

900 LET A=INT{A*0.97656+.5}/10
910 PRINT AT 3,18;A;"
920 IF PEEK 23560=13 THEN GOTO 800

930 GOTO 890

1010 SAVE “RTTY" LINE 1050
1020 SAVE "rtty" CODE 30966,1635

1040 STOP
1050 CLEAR 30000

1070 GOTO 10

620 FOR C=1 TO PEEK{31313+I}:PRINT CHR${PEEK{31318+C+256*{I~-1}}}

630 PRINT:PRINT "ALTER {Y/N}2"

‘640 PAUSE 0:LET [S=INKEYS

650 IF I$<>"Y" THEN GOTO 560

660 PRINT:PRINT "ENTER NEW MESSAGE:- { } ENDS"

1060 LOAD "rtty" CODE 30966

.2,10
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when transmitting.

The routine from 550-790 allows the
contents of the memories to be changed
if required. The new message may be
stored by ending the program (option 5
on main menu), whereupon the user will
be asked to start the recorder then press
akey. The saving routine 1010-1040 saves
the BASIC program first, followed by the
bytes which include the memories,
eliminating the need to find the start of
the memory code block on the tape—just
rewind to the beginning and start
recording.

Lines 1050-1070 load the bytes on initial
start-up after reserving sufficient space.
If the program is re-run without reload-
ing, then these lines are not executed.

Machine code subroutines
(1) Transmit memory or string input.

There are two entry requirements to
this routine, both of which are performed
by the BASIC program. Firstly the start
address of the memory block to send
must be stored in locations 31310 and
31311, and secondly the length of the
block (255 characters max) should be
stored in address 31309. The routine
takes one character at a time from the
required memory, and searches through
the table of characters for a match. The
least significant 5 bits of the address of
thematching characteristhe ASCllcode
for that character.

The program then checks if the UART
is ready to send. If so the character is
printed on the screen and then sent (a
figure shift or letter shift preceeds the
character if required).

If a return character is found, or if the
‘enter' key is pressed, the program
returns to BASIC. If the transmission of a
string is chosen, the typed-in text is
loaded starting from address 30576, and
the transmitroutine then treats this entry
as if it was a memory.

(2) Transmit RYs.

This routine alternately sends the 5-bit
ASCII code for letters R and Y after first
checking if the UART is ready to send.
The keyboard is checked at regular
intervals for the ‘enter’ key.

(3) Baud rate check.

This routine uses bit 5 of the frame
counter bytes of the Spectrum as an
accurate 640 millisecond gating signal.
During this time period, the number of
cycles of the baud clock generator are
counted in the DE register pair. On
completion of the time period, this count
is returned to the BASIC program (in the
BC register pair) and the baud rate
calculated.

(4) Receive RTTY.

This routine uses the 5-bit parallel
ASCll code from the UART's receive
register as an offset pointer in the table
of characters used for transmitting to
find the required character to print. Bit 0
of the status register is the ‘data
received’ bit of the UART, and is

Letter shift Fig shift Code
(BIN) (HEX)

A - 00011 03

B 7 11001 19

C : 01110 0E

D *N/A 01001 09

E 3 00001 01

F % 01101 0D

G @ 11010 1A

H £ 10100 14

| 8 00110 06

J *N/A 01011 0B

K ( 01111 OF

L ) 10010 12

M . 11100 1C

N ; 01100 0C

0 9 11000 18

P 0 10110 16

Q 1 10111 17

R 4 01010 0A

S ! 00101 05

T 5 10000 10

U 7 00111 07

\Y = 11110 1E

w 2 10011 13

X / 11101 1D

Y 6 10101 15

Z + 10001 1

SPACE SPACE 00100 04
CARRIAGE RETURN 01000 08
LINE FEED 00010 02
LETTER SHIFT 11111 1F
FIGURE SHIFT 11011 1B

* These characters are not used by the current program. Their table entries are
set to 04HEX (space character) but may be changed as required. Any other
characters not used are given a table entry of 0, which when printed gives a

question mark.

** Carriage return and line feed characters both give the same response, ie move
to beginning of next line.

List of 5-bit ASCII codes

(1) Transmit memory or string input

YYY:

XXX :

NOMAT:

SEND:
STAT:

2A 4E A
3A 4D 7A

32 08 5C

FE 0D

21 00 7A
01 40 00
ED Bl
20 20

LD HL, {7A4E}
LD A, {7A4D}
AND A

RET 2

LD E,A

LD D,FF
XOR A
LD{5C08),A
LD A, {5C08}
CP 0D

RET 2z

LD A, {HL}
PUSH HL

LD HL,?7A00
LD BC,40
CPIR

JR NZ,NDMAT
PUSH DE
PUSH HL
RST 10

POP HL

POP DE

DEC HL

LD A,L

AND 20

cP D

JR Z,%XXX
LD D,A

cP 00

JR Nz,YYY
LD A,1F

JR, XXX

LD A,1B

CALL SEND
LD A, L
CALL SEND
POP HL
DEC E

RET 2z

INC HL
JR,AGAIN
PUSH AF
IN A, (3F)

OUT (3F),A
RET

start add of memory
memory length
is length=0

clear A

clear keyboard
check keyboard for
“enter ~ key

get character from mem
save position in mem
start add of char table
length of char table
search table for match

print routine

.check shift state of

character against
current shift state
is it a letter ?
letter shift code

figure shift code

was that the last char-
in mem ?
next char

ready to send ?
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SPECTRUM RTTY.

TSTAT! :

READY1:

TSTAT2:

EXIT:

WAITI1:
WAITZ2:

WAIT3:

WAIT4:

CCk

EE:

EFss
BB:
GG:

DD

21
11
CB
28
CB
20
DB
CB
20
CB
28
13
DB
CB
20
CB
20

42
4B
)

08 5C

3F
4F
07

oD
22
F3
0A
3F
3F
4F
07

0D
0D
F3
15
3F

oD
D1

20

FF
8C
BD

SC
00

7A

5C
5C

5C

{2) Transmit RYs

LD HL,5C08
XOR A

LD {HL},A
IN A, (3F)
BIT 1,A

JR NZ,READY1
LD A, {HL}

CP 0D

JR Z,EXIT
JR TSTAT1
LD A,0A

OUT (3F),A
IN A, (3F)
BIT 1,A

JR NZ,READY2
LD A,{HL}

CP 0D

JR Z,EXIT
JR TSTAT2

LD A,15

OUT (3F),A
LD A, {HL}

Cp 0D

JR NZ,TSTAT1
RET

keyboard buffer
clear keyboard
ready to send ?

if not check for
an “enter’ key

re-check status
ASCII 'R~
send character
ready to send
again ?

check keyboard

as before

ASCII Y~

back to BASIC

{3) Baud rate check

LD HL,5C78
LD DE,0000
BIT 5, {HL)}
JR Z,WAIT1
BIT S, {HL}
JR NZ,WAIT2
IN A, (SF)
BIT 5,{HL}
JR NZ,EXIT
BIT 0,A

JR Z,WAIT3
INC DE

IN A, (5F)
BIT 5, {HL}
JR NZ,EXIT
BIT 0,A

JR NZ,WAIT4
JR WAIT3

LD B,D

LD C,E

RET

(4) Receive RTTY

LD HL,7A00
XOR A
LD {5C08},A

LD A, {5C08}
CP 0D
RET 2

CP OB

JR NZ,BB
LD L,20
JR ¢CC

CP OA

JR NZ,DD
LD L,00
JR CC

IN A, (3F)
BIT 0,A
JR Z,EE
IN A, (1F)
OUT(1F),A
CP 1B

JR 2,FF
CP 1F

JR 2,GG
OR L

LD L,A
LD A, {HL}
PUSH BC
PUSH HL
PUSH DE
RST 10
POP DE
POP HL
POP BC
LD A,L
AND 20
LD L,A
LD A,FF
LD{5C8C},A
JR EE

frame count add
zero the count
wait for gate
to go high

and then low-

look at input
is gating time
up yet ?

wait for input
to go high

is gating time
up yet ?

wait for input
to go low

put count into
BC registers
back to BASIC

table base address
clear A reg
clear keyboard

is “enter’ pressed
back to basic
is '7° pressed ?

if so do fig shift

is "6  pressed ?

if so do let shift

read status reg
char received ?

read character
clear DR bit
is it a fig shift

is it a let shift

add let/fig offset
as required....
and find character
save registers
because print
routine corrupts
print routine
restore all
registers

save current shift
state back into

L register

stop that damn
‘scroll? ‘message
ready for next
character

monitored to tell the program that a
character has been successfully
received.

To enable the UART to accept another
character the ‘data received' bit is
cleared by outputting an arbitrary num-
ber to address 31 (1F HEX). Characters
which the Spectrum does not recognise
are replaced with question marks,
although this action may be changed by
modifying table entries.

The current shift state is held in L
register, and can be modified in two
ways: firstly from the keyboard (key ‘7’
will change to figure shift, key ‘6’ to letter
shift), and secondly on receipt of the
appropriate code from the receiver. The
print routine used is resident in the
Spectrum ROM.

Entering the program

The machine code should be entered
first, by running the simple loader
program shown. The BASIC is then
entered, overwriting the loader. Note: do
notuse ‘NEW'’ or switch off the supply to
clear out the loader, otherwise the
machine code will be lost!!

It is advisable to save the BASIC and
the code before attempting to run the
program, since even a small error could
corrupt the whole program. Save the
program in the following way:

SAVE "RTTY" LINE 1050
SAVE "rtty” CODE 30966, 1635

Remember that an improved version of
the program is available from the
author!!

Construction

The unit may be built on standard 0.1
stripboard provided that the usual layout
and building techniques are employed.
The prototype was constructed on a
board of size 9x4 inches. All ICs should
be mounted in holders, and normal
CMOS handling precautions should be
observed.

To reduce radiated interference, the
terminal should be housed in a metal
case and a multicore screened cable
used to connect the terminal to the
computer. Fourteen cores are required,
and should be kept as short as possible.

The terminal is connected to the
Spectrum using a double-sided edge
connector with a pitch of 0.1 inch. A
locating peg is required in position 5 to
prevent misalignment of the connector.

As with all peripherals, the interface
should be connected to the computer
before switchingonthe supply—-damage
to the computer may result if this is not
done. When the power is applied, the
Sinclair Research message should
appear as usual. If not, switch off and
check connections, paying particular
attention to address and data lines.

When all appears to be well the
program should be loaded in the usual
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SPECTRUM RTTY

Print side Components side
A1l
AS At10
A8
A&
AS
AS
A7
Wn
"D
torRQ
A3 (.7}
A2 D3
Al DS
A0 D&
D2
ov D1
ov Do
+— Locating sliot
; +Sv D7
Double sided i i
edge connector a A1s

Loader program
10 FOR A = 30966 TO 31295
20 READ D
30 POKE A,D
<0 NEXT A

50 DATA 42,78,122,58,77,122,167,200,95,22,255,175,50,8,92,58,8,
92,254,13,200,126,229,33,0,122,1,64,0,237,177,32,32,213

60 DATA 229,215,225,209,43,125,230,32,186,40,14,87,254,0,32,4,
62,31,24,2,62,27,205,59,121,125,205,59,121,225,29,200

70 DATA

80 DATA

90 DATA

35,24,202,245,0,0,0,219,63,203,79,40,250,0,0,0,
241,211,63,201,0,0,0,33,8,92,175,119,0,0,219,63,

203,79,32,7,126,254,13,40,34,24,243,62,10,0,0,211,

63,0,0,219,63,203,79,32,7,126,254,13,40,13,24,243
62,21,0,0,211,63,126,254,13,32,209,201,0,0,0,0,33

120,92,17,0,0,203,110,40,252,203,110,32,252,219,9é . 203

Memory layout Address
HEX DEC
7F56  (32598)

MEM 5 (255 bytes)
7E57  (32343)
7E56  (32342)

MEM 4 (255 bytes)
7D57  (32087)

S— 7D56  (32086)

MEM e

¢ ytes) 7C57  (31831)
7C56  (31830)

MEM 2 (255 bytes)

7857  (31575)
7B56  (31574)

MEM 1 (255 bytes)
7A57  (31319)

MEM 5 LENGTH 7A56 (31318)

MEM 4 LENGTH 7A55 (31317)

MEM 3 LENGTH 7A54  (31316)

MEM 2 LENGTH 7A53  (31315)

MEM 1 LENGTH 7A52  (31314)

ADD OF CURRENT MEM {msb) 7A4F  (31311)

ADD OF CURRENT MEM (Isb) 7A4E  (31310)

LENGTH OF CURRENT MEM 7A4D  (31309)
7A3F  (31295)

FiG/CHAR TABLE
7A20 (31264)
7A1F  (31263)

LETTER TABLE
7A00 (31232)
79FC  (31228)

RECEIVE PROG
79B1 (31153)
79AF  (31151)

BAUD RATE CHECK
7985  (31109)
7983 (31107)

TRANSMIT RYs
794D  (31053)
794B  (31051)

TRANSMIT MEM/STRING
78F6  (30966)

way (using LOAD " "), whereupon the
operator is greeted with the main menu.
Note that the program is loaded in two
parts — so don’t stop the tape until you
see the menu.

Alignment will only be required
initially when the unit has been con-
structed or when components have been
changed, and should be carried out in
the following order:

(1) Select 'set-up/test’ on main menu,
then ‘baud check’ on set-up menu; the
current receive/transmit baud rate is
then displayed. With SW1 in the '45.5
baud’ position, RV1 on the serial/parallel
board should be adjusted until a reading
of 455 is obtained. This should be
repeated with SW1 in the ‘50 baud’
position, adjusting RV2 for a reading of
50.0. To stop the baud check routine,
press the ‘enter’ key.

(2) Connect the input lead of the
terminal into the ‘ear’ socket of the
Spectrum and select ‘set-up/test’ on
main menu. Monitor the dc voltage on
test point 1, select the '1445Hz tone’
option and adjust RV3 for a maximum
positive reading (about3volts). Note that
the test tone lasts only 10 seconds; if a
longer time is needed, the tone should
be re-selected.

(3) Repeat (2) above for 1700Hz tone
after changing the position of SW2,

100 DATA 110,32,17,203,71,40,246,19,219,95,203,110,32,6,203,71,
32,246,24,233,66,75,201,0,0,0,33,0,122,175,50,8,92,58,8

110 DATA 92,254,13,200,254,55,32,4,46,32,24,238,254,54,32,4,46,
¢,24,230,0,0,219,63,203,71,40,226,0,0,219,31,0

120 DATA 0,211,31,254,27,40,224,254,31,40,228,181,111,126,197,
229,213,215,209,225,193,125,230,32,111,62,255,50,140

130 DATA 92,24,189,0,0,0,0,69,13,65,32,83,73,85,13,68,82,74,78,
70,67,75,84,90,76,87,72,89,80,81,79,66,71,0,77,88,86,40

140 DATA 0,51,13,45,32,39,56,55,13,32,52,32,44,37,58,40,53,43,41,
50,96,54,48,49,57,63,64,0,46,47,61,0

adjusting RV4 for a maximum positive
reading on test point 1.

(4) Repeat (2) above for 1275Hz tone,
adjusting RV5 for a maximum negative
reading on test point 1 (about —3 volts).

(5) Connect link 1, and with SW2 in the
1445Hz position, adjust RV7 for a max-
imum positive reading on test point 1.

(6) Repeat (5) with SW2 in the 1700Hz
position, adjusting RV6 for a maximum
positive reading.

(7) Make link 2 and adjust RV8 for
a maximum negative voltage on test
point 1.

(8) Remove links 1 and 2; calibration is
now complete.

Using the program

Operation of the program should be
self-explanatory, since it is completely
menu driven. It is best to firstly set up the
five 255 byte memories as required, then
end the program (option 5 on main
menu). The program will then prompt the
operator to start the recorder in order to
save the memories, rewind the tape to

the beginning, then press record. The
saving operation is in two parts, so look
out for the second prompt. Once the
memories have been saved, the program
may then be re-started.

Whenever the program is ended in the
above way it will be assumed that the
memories require saving. If this is not so,
simply press any key without starting the

recorder.

SOFTWARE TAPE

For those of you who don’t
want to risk breaking your nails
by typing the program(!), S
Dean has software tapes
available for £4.50 including
postage. Please send vyour
order and cheque (made
payable to S Dean) to the
magazine at the usual address.
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I-PAK BARGAINS

TECASBOTY ’86

THE ELECTRONIC COMPONENTS AND
SEMICONDUCTOR BARGAIN OF THE YEAR
FOR 1986,

A parcel of Components and Semiconductors for
the hobbyist, bigger and better than ever before.
Unbeatable value and Bi-Pak’'s money back
guarantee if not completely satisfied. You get, in
every parcel, aselection of the following:-
Resistors, Carbon and Wirewound of Assorted
Values; Capacitors, all types, sorts and sizes,
including Etectrolytics; Potentiometers, Single and
Dual, Slider and Pre-set; Switches; Fuses; Knobs;
Heatsinks; Wire; PCB Board; Plugs; Sockets; Etc.
Plus a selection of Semiconductors for every day
use in popular Hobby Projects, inciuding
Transistors, Diodes, SCR's, rectifiers, Zeners and
IC’s. In all, we estimate the value of this parce!,
boughtin current retait catalogues, to be well over
£25 So help yourself to a great 1986 component
surprise and order a box today. Only at Bi-Pak. Ring
now on our Hot Line 0763-46113 and order with your
Barclaycard or Access Card for immediate delivery.
Order No: VP86, or post with cheque or PO's for this
TECASBOTY '86 JUST £B.00.

Send your order to Dept BI-PAK PO BOX 6 WARE, HERTS

TERMS CASH WITH ORDER, SAME DAY OESPATCH, ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL: 0763-46113. GIRO 388 7006
ADD 15% VAT AND £1.00 PER ORDER POSTAGE AND PACKING

VALUE PACKS VPag 30 AsstSil Rects 1a-10a Mixed Vits £100
Pak VP50 60 NPN Sif. Switching Trans TO-18 - TO-92 £1.00
No aty Description Price VPS1 60 PNP Sil. Switching Trans TO-18 - TO-92 £1.00
VP1 300 Assorted Resistors Mixed Types £1.00 VP52 25 Asst Audio Plugs Phono-Din-Jack Etc £1.50
vP2 300 Carbon Resistors /4 - 12Watt Pre-Formed £1.00 VP53 25 Asst Audio Skts Phono-Din-Jack Etc £1.50
VP3 200 1/8 Watt Min Carbon Resistor Mixed £1.00 VP54 20 Asst t C Dil Skts 8-40 Pin £2.50
VP4 200 12~ 1 watt Resistors Mixed £100 VP55 10 I.C's 4116 Memory's £2.00
VPS5 200 Assorted Capacitors All Types £1.00 VPS6 100 Semiconductors From Around the World £4.00
VP& 200 Ceramic Caps. Miniature - Mixed £1.00 VP57 25 Opto Special Pack. Assorted £5.00
VP? 100 Mixed Ceramic Disc 1pf-56pf £1.00 VP58 10 Hybrid LED Colour Displays £4.00
veg 100 Mixed Ceramic Disc, 68pf-.015pf £1.00 VP59 20 Asst. 1.C's Coded. Linear, Etc £2.00
VP9 100 Assorted Polyester/Polystyrene Caps £1.00 VP80 100 All Sorts Transistors NPN/PNP £1.00
VP10 60 C280 Caps. Metat Foil Mixed £1.00
VP11 50 Electrolytics - Ail Sorts £1.00 VP150 20 BC183B Sil Trans. NPN 30v 200mA Hfe240+ TO92 £1.00
VP12 40 Electrolytics .47mf-150mf Mixed Vits £1.00 VP151 25 BC171B Sil Trans. NPN 45v 100mA Hfe240+ TO92 £1.00
VP13 30 Electrolytics 150mf-1000mf Mixed Vits £1.00 VP152 15 TIS90 Sil. Trans. NPN 40v 400mA Hfe100+ TO92 £1.00
VP14 50 Silver Mica Caps. Mixed Values £1.00 VP153 15 TIS91 Sit. Trans. PNP 40v 400mA Hie100+ T0O92 £1.00
VP15 25 01/250v Min Layer Metal Caps. £1.00 VP154 15 MPSAS6 Sil. Trans. PNP 80v 800mA Hfe 50+ T082 £1.00
VP16 50 Wirewound Res. Mixed Wand Values £1.00 VP155 20 BF595 Sil. Trans NPN eqvt. BF184 HF TO92 £1.00
VP17 50 Metres PVC Single Strand Wire Mixed Cols £1.00 VP156 20 BF495 Sil. Trans. NPN eqvt. BF173 HF TO92 £1.00
VP18 30 Metres PVC Multi Strand Wire Mixed Cols £1.00 VP157 15 ZTX500 Series Sil. Trans. PNP Plastic £1.00
VP19 40 Metres PVC Single/Multi Strand Wire £1.00 VP158 15 ZTX107 Sil. Trans NPN eqvt. BC107 Plastic £100
VP20 6 Rocker Switches 2a 240V £1.00 VP159 15 ZTX108 Sil. Trans. NPN eqvt BC108 Plastic £1.00
VP21 10 Assorted Switches Slider/Push Etc £1.00 VP160 20 E5024 Sil. Trans. PNP eqvt. BC214L TO92 £1.00
VP22 200 8q Inches Totat Copper Clad Board £1.00 VP61 25 BC183L Sil. Trans. NPN 30v 200mA TO92 £1.00
VP23 10 40mm Slider Pots. 100K Lin £1.00
VP24 10 -125in Clear Showing Red LED's £1.00 VP168 10 BC478 eqvt. BCY71 PNP Sil. Trans. TO18 £100
vP2s 1 Mixed Shape and Colours LED's £1.00 VP169 10 BXS21 eqvt. BC394 NPN Sil. Trans, 80v 50mA TO18  £1.00
VP26 15 Small .125in Red LED's £1.00 VP170 10 Assorted Power Trans. NPN/PNP Coded & Data €100
VP27 15 Large .2in Red LED's £100 VP171 10 BF355 NPN TO-39 Sil. Trans. eqvt. BF258 225v 100mA £1.00
VP28 10 Rectangular .2in Red LED's £1.00 VP172 10 SM1502 PNP TO39 Sil. Trans. 100v 100mA Hfe100+  £1.00
VP29 30 Asst Vits Zeners 250mw-2w £1.00 VP73 150 De-soldered Silicon Trans from boards all good £1.00
VP30 10 Asst Volts 10w Zeners Coded £1.00
VP31 10 5a SCR's T066 50-400v Coded £1.00
VP32 20 3a SCR's T066 Up To 400v Uncoded £1.00
VP33 200 Sil. Diodes Like IN4148 £1.00
VP34 200 Sil. Diodes Like OA200/BAX13/16 £1.00
VP35 50 1a IN40DO Diodes All good Uncoded £1.00 LED DISPLAYS
VP36 100 $q Inches Total Copper FibreGlass Board £1.00
VP37 8 Black Pointer Knobs aw Std £1.00 VP130 6 RED 7 Seg. CC 14mm x 7.5mm RDP FND353 £2.00
VP38 100 Sil. Trans NPN Plastic Coded Data £3.00 VP131 4 GREEN 7 Seg. CA 6in LDP XAN6520 £2 00
VP38 100 Sil. Trans PNP Piastic Coded Data £3.00 VP1325 RED 7 Seg. CC .6in LDP XAN6940 £2.00
VP40 40 TTL 1.C's All New Gates -~ Flip Flop - MSI Data £4.00 VP133 6 RED Over-flow .6in 3 x CA 3 x CC 6630/50 £2 00
VP41 40 CMOS I.C's Alt New Inc Data £4.00 VP134 5 GREEN Over-tlow .6in CA XAN6530 £2.00
VP42 10 Black Heatsinks Fit TO-3 TO-220 Drilled €100 VP135 5 RED 7 Seg. CA .3in XAN3061 £2 00
VP43 4 Power-Fin Heatsinks 2 X TO-32 X TO-66 £1.00 VP13623 DUAL RED 7 Seg. .5in CA DL527 DPR £2.00
VP44 15 Asst Heatsinks TO-1-3-5-18-220 £1.00 VP1373 DUAL RED 7 Seg. .51in CA DL727 DPR £2.00
VP45 50 BC107/8 NPN Transistors Good Uncoded £1.00 VP138 20 Assorted LED Displays - Our mix with Data £5.00
VP46 50 BC177/8 PNP Transistors Good Uncoded £1.00
VP47 10 Sil. Power Trans. Similar 2N3055 Uncoded £1.00 CC = Common Cathode RDP = Right Hand Decimal Point
VP48 5 Pairs NPN/PNP Plastic Power Trans. Data 4a £1.00 CA = Common Anode LDP = Left Hand Decimal Point

BI-PAK PCB ETCHANT & DRILL KIT

Complete PCB Kit Comprises:-

112v Mini Drill, 2 Twist Bits

18heet PCB Transfers. 1 Etch Resist Pen

Y2ib Pack Ferric Chioride Crystals

6 Sheets Copper clad board-Paper-Fibre Glass &
Double Sided

Full Instructions for making your own PCB Boards.
Actual Retail Value £16. Our Special Price
Order No: VP81 £10.50 only

Use your credit card. Ringus on 0763-46113 NOW and
get your order even faster. Goods normally sent 2nd
Class Mail.

Remember you must add VAT at 15% to your orders
Total Postage add £1.00 per Total order.

RADIO & ELECTRONICS WORLD
- BACK ISSUES

TO: Back Issues Department e Radio &
Electronics World e Sovereign House e Brent-
wood e Essex ¢ CM14 4SE

ADDRESS.........

PLEASE SUPPLY: (state month and year of issue/s required) NOTE:
Jan & Feb '82 and Dec '83 issues not available

PAYMENT ENCLOSED:

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

CREDIT CARD PAYMENT: EN[] &= ]

LI T T T TTTTTTITTT]
SIGNATURE............orvencreeireecet st
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ATTENTION ALL CIRCUIT DESIGNERS!!
LOW COST ELECTRONICS CA D
IBM PC/XT, BBC MODEL B and SPECTRUM 48K

‘Analyser’ computes the AC Frequency Response of linear (analogue) circuits Gain and Phase,
Input Impedance, Output Impedance and Group Delay (except Spectrum version) are
calculated over the frequency range required. The effects on performance of Modifications to
the circuit configuration and component values can be speedily evaluated

Circuits containing Resistors, Capacitors, Inductors, Transformers, Bipolar and Field Effect
Transistors and Operational Amplifiers can be simulated - up to 150 components (IBM version).

Ideal for the analysis of Active and Passive Filter Circuits Audio Amplifiers, Loudspeaker
Cross-Over Networks, Wide-Band Amplifiers, Tuned RF Amplifiers, Aerial Matching Networks,
TV IF and Chroma Fiiter Circuits, Linear Integrated Circuits. etc. etc.

‘Analyser’ can greatly reduce or even eliminate the need to breadboard new designs.

Used by Industrial R&D Departments and Universities world-wide. Very Easy to Use. Prices
from £20 ex VAT. Access or American Express weicome

For further detaiis and example computation or for details on our New Draughting Program.
please write, phone or telex.

NUMBER ONE SYSTEMS LIMITED

Dept REW, 9A Crown Street, St lves, Huntingdon, Cambs PE17 4EB, UK
Tel: (0480) 61778 Telex: 32339

The RX-4 Multimode receive program for
SSTV — RTTY — AMTOR - CW
Text and picture store for instant recall, save and printer dump. Frequency
scale and fine-tune adjustment for easy, accurate tuning and along list of other
top features,
For SPECTRUM (not 16k), BBC-B . CBM64 . VIC20 (+ at least 8k). Tape £25 .

RTTY and CW TRANSCEIVE
Split-screen, type-ahead, 26 saveable memories, auto CR/LF, autotrack CW to
250 wpm, QSO review and lots more,
For BBC-B , CBM64 , VIC20 (+ at least 8k). Tape £20 .
A CW-only version is available for SPECTRUM (no QSO review). Tape £12 .
Neither of these programs need any expensive hardware .
SPECTRUM versions need no hardware at all. The others use the same simple
interface - kit £5, ready-made £20 inc all connections (state rig if transceive).
They can also use a TU for RTTY and CW.

We have lots of other programs, too. See November's advert.
Any BBC-B, CBM®64, VIC20 program on disk at £2 extra . BBC: state 40/80 tk,

Prices include VAT and p&p by return 1st Class inland, airmail overseas.
Channel Isiands, Eire, BFPO Europe deduct 13%.

(] technical software L8
Fron , Upper Liandwrog , Caermarfon , Gwynedd LL54 7RF . Tel 0286 881886
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-STOCK INTEGRATED CIRCUITS

4164 200ns D RAMS B for£14.95 4116 300 ns £1.50
2112 £10.00 2114 £2.50 2102 £2.00 6116
EPROMS 2716 £4.50 2732 €3.00 2764 £4.95
27128 £5.50 6800 £2.50 6821 £1.00 8BA09 £8.00
8B0g £10.00 8085 £5.50 8086 £15.00 8251 £7.00

8748 £15.00.

ARGEABLE BA

Dry Fit MAINTENANCE FREE by Sonnenschein & Yuasa
A300 07191315 12v 3ah as RS 591-770 NEW £13.95
A30007191312 6v 3ah as RS 591-360 NEW £9.95

A300 07191202 6-0-5v 1.8ah as RS 591-382 Ex Equip
£5,99 3.6v 100 mah PCBmountas RS 591-477 NEWE1.00 0000000000000 0000000000820000000000

Japanese Ea ; ! lg!t, 80 ‘rack double sided

disk drives by TEAC, TOSHIBA etc. Sold as
NEW with 90 day guarantee ONLY£125.00.
SUGART S, S FH 35 TRK £55.00
SIEMANS FDD100 SS FH 40 TRK £75.00
carriage on 5%" drives £5.50

Brand NEW metalcaseswithinternal PSU etc
for above drives, below cost!!!

DSKC 1 for2 HH or 1 FH 5%" drive £39.95
+pp£4.50 DSKC 2 for1 HHor1 FH5%" drive
£29.95 + pp€4.50

8" Refurbished standard units.

SUGART 801 S5€£175.00 + pp £8.50
SUGART 851 DS £250.00 + pp £8.50

Wg%ia‘?%?ﬁ?: l‘r:11s2ns1ar1 case,

complete with PSU etc, £595.00
8" DRIVE PSU for 2 drive units £45,00

Hard Disk Drives

DRE/DIABLO Series 30 2.5 Mb front load,
£525.00, Exchangeable version £295.00
ME3029 PSU for above £95.00

DIABLO 44/DRE4000A, B 5+5 Mb from

ﬁRWK 5+5 Mb £795.00
CDC 9762 80 Mb RMO3 etc £2500.00
PERTEC D3422 5+5 Mb£495.00
RODIME 10MB ST506 Winchester NEW

£299.00

£B1ASF 8172 23Mb Winchesters, as seen

Carriage on other drives £10.00.

Uniess stated all drives are refurbished with
0 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. 68.00
DACOM DSL2123AD Auto dval smart
modem with multi standard AUTO SPEED
detect, and data buffer with flow control

etc. £365,00
DACOM DSL2123GT The CREAM of the
|ntelhgent modems auto dial, auto call, index,
buﬁer elc e £498.00
ST EBECK S$B1212 V22 1200 baud FULL
DUPLEX, sync or async. optional agu‘{gsdlal,

TRANSDATA 307A Acoustic coupler 300
baud full duplex, originate only,
RS232 £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.

DéTEIﬁzﬂ 300 Baud Modem see SPECIAL

MODEM 13A 300 baud unit, only 2" high fits
under phone, CALL mode only £45.00

MODEM 20-1. 75-1200 baud. Compact unit
for use as subscriber end to PRESTEL
TELECOM GOLD, MICRONET etc £39.95

50
MBDEM 20-2 1200-75 baud. Same as 20-1 but
tor computer end, £65.00 + pp £6.50
DATEL 2412 Made by SE |a s for BT this two
part unit is for synchronlous data links at 1 200
or 2400 baud using /3
protocol etc. Many features include 2 or 4 w1re
working, self test, auto answer etc.

COST OVER €800 Our price ONLY £199

+£‘P £8. 00
DATEL 4800, RACAL MPS4800 baud
modem, EX B’ good working order, ONLY
£295.00 + pp £8.0

UMMER OFFER
MODEM TG2393. £x BT, Up to 1200 baud, full
duplexover4 wire or half duplex over 2 wire line.
ONLY £85.00 PER PAIR + pp £10.00

For more information
CONTACT OUR SALES OFFICE

Thousands of IC’'s EX STOCK send SAE for list.

il

£2.50

ON LIN

Keep your hot parts COOL and RELIABLE with
our range of COOLING FANS
ETRI 126LF21 240v 5 blade equipment fan
Dim. 80 x 80 x 38mm £9.95
ETRI 88XUOI Dim. 92 x 92 x 25mm
240v equlpmen( fan, complete with finger
uard NEW £9.95
QULD JB- 3AR Dim. 3" x 3" x 2.5” compact
;‘eEry quiet r;nnmg 240v operation.
BUHLER 69.11.22 8-16v DC micro miniature
reversiblefan. Uses a brushless servo motor for
extremely m?n air flow, also silent runnlng and
uaranteed 10,000 hr life. Measures on,! 62 x
2 x 22mm. Current cost £32.00. OUR PRICE
ONLY £12.95 complete with data
MUFFIN-CENTAUR standard 4" x 4” x 1.25"
fans 110v OR 240v NEW at £10.50 or tested
EX EQUIPMENT 240v £6.25 or 110v£4.95,
1000’s of other fans Ex Stock.
Cali for Details. Post & Packing on all fans £2.00.

QWERTY KEYBOARDS

Manufacturers BRAND NEW surplus.
ALPHAMERIC 7204/60 Full travel ASCI,
gogggy with parallel output and strobe.

39.

DEC LA34 Uncoded keyboard with 67
quality gold plated switches on X-Y matrix -
ideal micro conversions etc. £24.95
AMKEY MPNK-114 Superb word processor
chassis keyboard on single PCB with 116
keys. Many features such as On board
Micro, Single Sv rail, full ASCIlI coded
character set with 31 function keys,
Numeric keypad, cursor pad and 9600 baud
SERIAL TTL ASCH OUTPUT!! ONLY
£69.00 with data.

Carriage on all Keyboards £3.50

compact unit, only
slightly larger than a
telephone, features an
altin one TELEPHONE,
24 x 40 character CRT
VIEWDATA
KeyPpad and electronics to run as a fully
fledged PRESTEL terminal or telephone.
Ready to plug direct into a BT 600 type jack
socket and instantly connect you to
PRESTEL etc. Many other features include
Multarg LUCY chip set, Integral 5 JVC cnt
monitor, etc etc. Designed to sell to the
EXECUTIVE at over £600" But from
DISPLAY, BRAND NEW AND BOXED at
only £99.00 for DTMF tone dial or £140.00

LESSEY VUTE
screen,
Memory dialling, Recall button, Off line screen
f((:)arrsr.t%réegéd DIAL PULSE version,

coosccs HOT LINE DATA BASE covvsoee

e A MASSIVE purchase of these attractive stand aloné
© ®* terminal units enables a SUPER BARGAIN offer. Made b:
; z% Dls , El {z: H mg US GENERAL ELECTRIC CORPOVF}ATION the G
*
«The ORIGINAL FREE OF CHARGE dial u
'base Buy, browse or place YOUR OWN
: < goods or services to sell. 1000's of stock items, ®
spares and one off bargains. Updated daily. 4
E NOW. CCITT, 8 bit word, no parity.
For 300 baud modems call 01-679 1888
For 1200-75 baud modems call 01-679 6183

EL 30 features a standard
electronic keyboard coupled to a quality built matnx
printer with variable 3" to 9.5" forms tractor. The printer is
capable of continuous duty printing, with up to 120
characters per line. Standard RS§232 interface accepts
« ASCH data at 110, 150 or 300 baud. ldeal for Terminais,
« Dataloggers, local Iabelprmtmg, orjust as a printer! Sold
e TESTED with data ONLY Also available with
.
.
L]

data'
D fore

TWIN MAGTAPE CASSETTE unit for data capture, data
preparation etc £150.00 Carriage £10.00.

COLOUR AND MONOCHROME
MONITOR SPECIALS

‘SYSTEM ALPHA’ 14” COLOUR MULTI INPUT MONITOR

made in the UK by the famous REDIFFUSION Co. for their own professional
computer system this monitor has all the features to suit your immediate and
future monitor requirements. Two video inputs: RGB and PAL Composite Video,
allow direct connection to the BBC and most other makes of micro computers
and VCR's. An internal speaker and audio amplifier may be connected to your
systems output or direct to a VCR machine, giving superior sound quality. Many
other features included PIL tube, Matching BBC case colour, Major controls on
front panel, Separate Contrast and Brightness - even in RGB mode, Two types of
audio input, Separate Colour and audio controls for Composite Video input, BNC
plug for composite input, 15 way ‘D’ plug for RGB input, modular construction

etc etc
This Must be ONE OF THE YEAR'S BEST BUYS
Supplied BRAND NEW and BOXED, complete with DATA and 90 day guarantee.
SUPPLIED BELOW ACTUAL COST - ONLY £149.00

DECCA 20 16" COLOUR monitor. RGB input.
Little or hardly used manufacturers surplus enables us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.00, a price for a colour monitor as yet unheard of!! Qur own interface, safety
modification and special 16’ high definition PIL tube, coupled with the tried and
tested DECCA 80 series TV chassis gives 80 column definition and picture
guallty found only on monitors costmg 3 TIMES OUR PRICE. In fact, WE
UARANTEE you will be delighted with this product, 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
2uaranteeCAIthough used, units are supplied in EXCELLENT condition, ONLY
00 +
DECCA 80, 16" COLOUR monitor. Compositve 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 shops, schools, clubs and other AUDIO VISUAL applications. 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 80 column use on BBC micro etc. Even
when MINOR screen burns exist - normal data displays are unaffected.

12" KGM 320-1 B/W high bandwidth input, will display up to 132 x 25 lines.

?g (?SEEN SCREEN version of KGM 320-1 Only £39.95
9" KGM 324 GREEN SCREEN fully cased very compact unit Only £55.00
9" HITACHI VM-906E/K Black and White screen £49.95

Carriage and insurance on all monitors £10.00

GOULD OF443 enclosed, compact switch mode supply with DC regulated outputs of
+5v @ 55a, +12v@ 05a -12v @ 0 1a and -23v @ 0.02a Dim 18 x 11 x6 cm. 110 or
240v input BRAND NEW only £14.95
GOULD GB-40A 5v 40 amp switch mode supply NEW £130.00
GREENDALE 19A-BOE Switch mode 60 watt open PCB with a fully regulated DC
output of 5v @ 6 amps, and three semi regula(ed outputs of +12V,-12V +15V @ upto 1
amp. Dim only 11 ¢cm x 20 cm x 55 cm. Similar to RS 591-994 110 or 240v AC input.
TESTED ex equipment. Only £24.95
AC-DC Linear PSU for DISK drive and SYSTEM applications. Constructed on a rugged
ALLQY chassis to continuously sugply tully regulated DC outputs of +5V @ 3 amps, -5V
@ 0.6 amps and +24v @ 5 amps. hon c1rcu|( and overvoltage protected 110 or 240 V
AC input. Dim28 x 125 x7 cm NEW

Carnage on PSU s £3.00

’ PLESSEY Ltd this

A PRESTEL modem,
data storage, Picture expand, Standard
SPECIAL 300 BAUD

__ VDU TERMINALS

Another GIGANTIC purchase of these EX
NEW or littie used 2B data modems allows US to make the FINAL
REDUCTION, and for YOU to join the exciting worlid of data
communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each, the 2B has all the standard requirements for data base.
business or hobby communications All this and more!! AJ51
® CALL. ANSWER and AUTO modes
@ Standard RS232 serial interiace
NOW ONLY - @ Built in test switching

® 240v Matns operation

® 1 year fult guarantee

® Just 2 wires tocomms line

BT 600 Jack plug and cable £2.25 Carriage and Ins. £10.00

. S : : Al prices quoted are for U.K. Mainland, paid cash with order 1n Pounds Sterling PLUS VAT Minimum order value £2.

Minimum CreditCard order£10.00. Minimum BONA FIDE account orders from Government Depts . Schools, Universities and
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon-Fri
3.30-5.30. Sat 10.30-5 30. We reserve the night to change prices and specifications without notice. Trade, Bulk and Export

@ 300 baud full duplex

@ Full remote controt

® CCITT tone standards

@ Supplied with full data “x
® Modutar construction

® Direct 1sotated connection

52995

S

|T| S(andard VDU data entry terminals at give away

prices!!
QUME QVT108. Current product. state of the art
terminal with detachable keyboard, 12" green
screen, 2 p aqe RAM, TV1 925 emulation, 25 x 80,
Clock, Swivel and tilt base, Printergor!. Function
keys etc. BRAND NEW and BOXED AT ALMOST
HALF PRICE Onl £425.00

[+] NTAL 280 controlled, 15~
green screen 24 x 80 display, graphics, cursor
addressing, printer port etc. Very good condition

TESTED complete with manual only £225.00.
ADDSSZO Dumb terminal, used, 12" b/wscreen
RS232 interface and printer port TESTED.
ONLY £125.00
Carriage on terminals £€10.00
100's of other termnats in stock,
CALL for more details.

- 32 Biggin Way, Upper Norwood, London SE19 3XF

Telephone 01-679 4414 Telex 894502 Data 01-679 1888 |

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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ERS — PRINTERS — PRINTERS — PRINTERS

SUPER DEAL? NO - SUPER STEAL
THE FABULOUS 25 CPS “TEC STARWRITER”
WA/

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

quality. Micro-processor \?\fl'achon Of Its
electronics offer full

original cost, /
DIABLO/QUME command comia CPM WORDSTAR

ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch.
full width 381 mm paper handling with up to 163 characters per line, friction feed
rollers for single sheet or continuous paper, internal buffer, standard 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 R§232 data cable £10.00. Tech manual £7.50. Tractor
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins. (UK Mainland) £ 10.00.

SUMMER OFFER ONLY £399.99!!

DIY PRINTER MECH

Brand New surplus of this professional printer chassis gives an
outstanding opportunity for the Student, Hobbyist or Robotics
constructor to build a printer - plotter - digitiser etc, entirely to their
own specification. The printer mechanism is supplied ready built,
aligned and pre tested but WITHOUT electronics. Many features
include all metal chassis, phosphor bronze bearings. 132 character
optical shaft position encoder, NINE needle head, 2 x two phase 12V
stepper motors for carriage and paper controt, 9.5 Paper ptatten etc.
etc. Even a manufacturer’s print sampte 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/0 TERMINALS

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

EX NEWS
SERVICE PRINTERS

Compact uitra reliable quality built unit
made by the USA EXTEL Corporation.
Often seen in major Hotels printing up to
the minute News and Financial inform-
ation, the unit operates on § 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 recetver to
enable printing of worldwide NEWS,
TELEX and RTTY services.
Supplied TESTED in second hand
condition complete with DATA, 50 and
75 baud xtals and large paper roll.
TYPE AE11

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

ONLY £49.95
£4.50

+ Ribbon £65.00
TYPE AH11R 80 Col.
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

MAG TAPE DRIVES

GE TERMIPRINTER

n—

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 ful QWERTY, electronic
keyboard and printer mech with print
face simitar 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
‘GRAB BAGS'

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

TU10 9 track 800 BP| Mag tape drive, duai
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 R$232 DMA

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

DQ200 Dilog - multi RK controlier £495.00
DZ11-B 8 line R$232 mux board £650.00
KDF11-B M8189 PDP 1123
PLUS

£1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwriter EIA or
20 mA loop £270.00
MS11-JP Unibus 32kb Ram £80.00
MS11-LB Unibus 128kb Ram £450.00
MS11-LD Unibus 256kb Ram £850.00
PDP11/05 Cpu Ram, i/0 etc £450.00
PDP11/40 Cpu, 124k MMU £1,850.00
RT11 ver 3B documentation kit £70.00
RKOS5-J 2.5 Mb disk drives £650.00
KL8 JA PDP 8 async ifo £175.00
M18E PDP 8 Bootstrap option £75.00
VTS50 VDU and Keyboard
-20 mA £175.00
VT52 VDU and RS232 interface  £250.00

Give your VT100 a Birthday!!

Brand New VT100 Keyboards
only £85.00

TararRERAE
LT TT TS

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.

1000’s of other EX STOCK items inc
EQUIPMENT, CABLE, CONNECTOR
PRINTERS. POWER SUPPLIES, OP

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

CALL FOR DETAILS

COMPUTER/SYSTEM CABINET & PSU

All in one quality computer cabinet with integral —

switched mode PSU, mains filtering, and twin fan

cooling. Originally made tor the famous DEC PDP8

computer system costing thousands of pounds.

Made to run 24 hours per day the psu is fully

screened and will deliver a massive +5v DC at 17 amps, +15v DC at
1 amp and -15v DC at 5 amps. The complete unit is fully enclosed
with removable top lid, filtering, trip switch, power and run leds
mounted on ali front panel, rear cable entries, etc. etc. Units are in
ood but used condition — supplied for 240v operation complete with
ull circuit and tech. man. Give your system that professionat finish
for only £49.85 + 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

66% DISCOUNT - =5

Due to our massive buik 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 ail these
items into the BARGAIN OF A LIFETIME. Thousands of components at giveaway
prices. Guaranteed to be worth at ieast 3 times what you pay. Unbeatable value and
perhaps one of the most consistently usefui items you will every buy!"! Sold by

weight.
2.5kls £5.25 + pp £1.25
10kis £11.25 + pp £2.25

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

ICS, KEYBOARDS etc. etc.

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

MARCH 1986

Mixed Semis amazing value contents
include transistors digital, linear, IC's,
triacs, diodes, bridge recs, etc. etc
Ali 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 R$232 or 20
mA loop interface. Supplied iIn TESTED
used condition with data. ONLY £85.00
carriage and insurance £10.00.

MAINS FILTERS

CURE those unnerving hang ups and data
glitches caused by mains interference with
professional quality filters. SDSA 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 ifo UHF modulator
ZIF socket etc.

ONLY £195.00 + pp £2.50.

“GANG OF EIGHT" intelligent Z80
controlled 8 gang programmer for ALL
single 5v rait EPROMS up to 27128. Will
copy827128in 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

uding POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST
, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU’S, :
Give us a call for your spare part —>
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TRANSISTORS RTTY/AMTOR/SS.TV

BC107/8/9 ~12p BC184L -10p BFY50,51,52 -20p i i .
Seunse -]gg Bl -}g: BRxe -]gg Pc boards and complete units and kits. Suitable
BC547/8/9 -8p BD135136 -25p BSX20 ~15p for BBC, Commodore 64 and many other
BC557/8/9 -8p BD137,138,139 -25p 2N2926 -7p
BC182L -10p BF1957 ~-12p  2N3055 -50p computers.
BC183 ~10p BCY70 -15p TIP31A,32A - =30p FT757 GX c A .r

» { ] »
SUBMINIATURE TANTALUM ELECTROLYTICS, (MFDS/VOLTS) A
0.1/35,0.22/35,0.47/35,1.0/35,3.3/16,4.7/16 14p Control Program Interface'
2.2/35,4.7/25,10/6 — 15P 4,7/35,6.8/16 16p q
10/16,10/25,32/6 — 20P,15/25,22/16,33/10 30p Please SAE or Ring
ELEC'}’ROLYTIC CAPACI}’ORS./(MfdsNoIts) .
1/25, 1/50, 2.2/25, 2.2/50, 4.7/25, 4.7/50, 10/16, 10/25, 10/50 5p
22/16, 22/25, 22/50, 47/16, 47/25, 47/50, 33/10 - 6p. 100/16, 100/25..........ccccoinrccrrrnirns 7p J MELVIN Gale,
100/50 - 12p, 100/100 - 14p. 220/16 - 8p. 220/25, 220/50

470/16, 470735~ 11p. 470/35=12p. 470/40 — 15D. 1000716 -..................ooomrorrorrrrorr 2 Salters COurt,

|} 1000/35 -~ 22p. 1000/40 — 35p. 2200/10 — 8p. 2200/25
Carbon Film resistors YaW 5% E24 series 0.51R to 10MO GOSforth, Newcastle,

100 off per value — 75p, even hundreds per value totalting 1000 ...... £7.00

Meta‘I’Film rﬁsistgrs ‘f/4IW 10Rto 1M‘OV3°/E 5212 seriesR—OZp. 1"6:’524 series .1..13p Tyl‘le al‘ld wear NE3 SBM-
Mixed metal/carbon film resistors 2 12 series1 to10Mo........... Yop

Mixed metal/carbon film resistors 1 watt E12 series 10RO to 1TOMO. .................. 5p Tel: 09 1 2843028-
Miniature polyester capacitors 2850V working for vertical mounting

01,015, 022, 033, 047, 068 4p. 015,022 6p. 0.33 & 0.47 8p

Mylar (polyester) eapao citors ; ooV workll:)g Ei& 2 series vertical mounting

1000p to 8200p — 3p.01 to 068 mfd - 4p. 0.15p. 0.12 & 0.15 6p

Plate or disc ceramic 50V E6 series 1.0 pf. to 47,000 pf. 2p AUD|° MODULES

Subminiature ceramic plate capacitors 100V wkg vertical mounting. For all PA discos, hi-fi & musical applications

E12 series. *Rugged and reliable * Exceptional audio performance *
2% 1.8 pf to 47 pf—3p. 2% 56 pfto 330 pf—4p. 10% 390p ~4700p ...........ccvv.e 4p Full installation data supplied * Immediate despatch *
10pf’t‘o’8l.2o“.pf_ p.wgo';f‘é; 18?'0%{,";?35,. ?2?0'0",,? Ong Axls | wires sp Complete range of match PSU’s, pre-amps, protection and
Lightdependant resistors NORP12 .......c..cciuuiereeinmionernmenneeeserassnearennnne bridging modules also available (SAE for lists) *
DIODES w.l.v./. ) y o TYPE OUTPUT KIT BUILT
75/25mA 1N4148 2 .g00/1A1N40066 . 400/3A 1N5404 14p. 115/15mA OAQ1..........6 S 5
100/1A1N40024p.p1.000/1A1N4007 7p?60/1.5A S1M15 .$00/1A bridge.... 53 g:ggtﬁg %)0_12%%\% 2218079‘1. g}ggg
400/1A 1N4004 5p, 1250/1A BY127 10p. 30/45mA OA90 6p. 30/15A OA47 ...8p . .
Eeengrd;o&dgsE é 53'1‘353V3‘°%3‘f.“°° Bw_eap'n: "v‘/gttst:im ....... e "153 BI-POLAR 200-300w 2:\'9.15 £24.50
s mm Rée . Green, Yellow 12p. Gro m-2p, m.. MOS_FET 100_150 / £19'95
20mm fi 100m A to 5A. Q/blow 5p. A 6p. Holders pc or chass .5
High speed pe drills 0.8, 1.0, 13. 1.5.2.0mm 255, Machines 12v de. ® MOS-FET 200-300W N/A £32.95
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jo £4.50 MOS-FET 275-475W N/A £54.50
Nicads AA - 80p. HP11-£2.00. HP3 - £4.20 Universal charger ........... ...£6.00 R K
Glass reed switches with single pole make contacts-8p. Magnets................. 12p Prices include VAT. Add £1.75 P&P.
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free RAK. Rosewood House Bridge Road

\27 c':"f r‘;'l-'fd- z":hi';fl'fgs oRN Downham Market, Norfolk, PE38 OAE

et getitg (0366)-382614

THE COMMUNICATIONS
AND ELECTRONICS
MAGAZINE

B Regular well-informed columns on various aspects of
amateur communication

B Up-to-date news on the latest technology

B Simple and useful constructional projects, plus clear
explanations of the theory behind them

@ Delivery to your door by publication date each month
@ Inflation proof - price guaranteed for 12 months

On sale NOW at your newsagent and at equipment dealers

RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM

| |
I To: Subscription Department e Radio & Electronics PLEASE SUPPLY: (tick box)} for 12 , all rates include P & P :
I World e 1 Clarendon Road e Croydon e Surrey e Iniand World-Surtace Europe-Air World-Air |
I CR03S8J Tel: 01-7600409  ¢£14.40................. O £1550. ... O €2030..... O £27.25.... o |
AT ettt PAYMENT o Zoimmmmss
! — " Sl
I ADDRESS ------------------------------------------------------------------------------ cREDlT cARD PAYMENT E D m D I
[ oo TT T T T T I I T T T T TITI11] I
| e e POStCOdE ..o, SIGNATUIE oo |
e = e e e e e e e me I——
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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  °

n the last two instaiments of

this series, attention was
drawn to some of the stations
currently operating from Asia
on the 60 metre band, India,
Pakistan and Sri Lanka being
the countries under discus-
sion.

In this issue, a review of
some of the transmitters
located in other Asian areas is
presented for the interest of
Tropical Band DXers.

Bangladesh

Radio Bangladesh, Dhaka
operates a 100W transmitter
radiating Home Service prog-
rammes in Bengali from 0030
to 0130, from 0300 to 0505, from
1230 to 1500 and from 1700 to
1715, at least accordingto one
published schedule, the fre-
quency also being stated as
4880 (ex-4890 and 4879). Just
recently the writer logged it
on a measured 4893.5 at 1557
and a few days later on 4894.1
at 1558, putting a good signal
into the UK on both occa-
sions. )

No doubt the channel will
have changed by the time
these words appear inprint. A
search around the frequen-
cies mentioned at the times
specified may bring results.

Mongolia
There are several Mongo-

lian stations listed on the 60

metre band. Some of them are
considered by the DXworld to
be probably inactive; they will
not therefore be mentioned
here.

Only rarely do the two
Mongolian stations dealt with
here appear in DXer publica-
tion reports — at least those
available to the writer.
However, for a wide coverage
of Asian transmissions and in
order to make the information
available to readers, the
following are listed.

Ulgii, Bayan-Ulgii Province
radiates Home Service prog-
rammes, mostly in Mongolian
from 2200 to 1600 which
includes relays of the Mos-
cow Foreign Service in
Mongolian from 0600 to 0630,

from 0930 to 1000 and from
1200 to 1245.

On Tuesday and Friday
there are programmes in Rus-
sian from 1130 to 1200, in
Chinese from 0830 to 0900 and
in Kazakh from 1330 to 1500.
The frequency is 4750 and the
power is 12kW.

Choibalsan, Eastern Mon-
golia is occasionally heard on
or around 4995, the frequency
varying on occasions from
4994 to 4996. At 12kW it
features Home Service 1
programmes in conformity
with the above schedule,
except for the Kazakh prog-
ramme which is omitted.

Nepal

Radio Nepal can often be
heard on 5005 at which fre-
quency its 100kW transmitter
operates the Channel 2 Com-
mercial Service from 0020 to
0520, from 0620 to 1020 and
from 1150 to 1720. An external
service in English is radiated
from 1050 to 1150, identifying
as Radio Nepal. The iden-
tificationin Nepaliis Yo Radio
Nepal Ho.

On occasion, it is possible
to note Radio Nepal gaining
insignal strength from amere
whisper to an almost stento-
rian bellow as time progre-
sses from initial tune-in until
final sign-off.

Vietnam

Than Hoa operates on 4886.
The schedule, in Vietnamese
and/or local vernaculars, is
from 2330 to 2400 and from
1030 to 1100. The power is
unknown and the frequency is
subject to some variation. Itis
reported to operate irre-
gularly and the chance of
logging this station here in
the UK or Western Europe is
remote indeed.

Hanoi broadcasts program-
mes in the Home Service on
4770 from 2145 to 0200 (Sun-
day until 0400). The time-siot
matches in well with Radio
Pyongyang on the same chan-
nel, this North Korean radiat-
ing the Foreign Service in
Korean from 1000 to 1025, 1200

to 1225 and from 1400 to 1425 at
120kW. The power of Hanoi is
unknown to the writer at this
point.

In the next issue, some of

the Far Eastern stations
operating between 4000 to
4460 will be brought to the
attention of interested
readers.

AROUND THE DIAL

In this section areas of the
world and countries logged
within them are listed in
alphabetical order, and the
frequencies numericaily.
Align the receiver dial at
some of the latter, coinciding
with the times quoted, when
you may hear the wanted
signals.

Ascension Island

BBC Atlantic Relay on
17885 at 1514, OM with
announcements and prog-
ramme preview in an English
World Service transmission
for East Africa, scheduled
from 1400 to 1600.

Botswana

Gaborone on 3356 at 1845,
YL with a pop song then OM
with some announcements in
English, including a promo,
two chimes then OM in
SeTswana.

Radio Botswana, Sebele
(transmitter site) is on the air
from 0400 to 0630 (Tuesday to
Thursday inclusive until 0530,
and during school terms also
Monday to Friday inclusive)
and from 1400 to 2100. There is
an English newscast at 0510
Monday to Friday, at 0600
(BBC relay), at 1610 and at
1910. The power is 50kW.

Mali

Bamako on a measured
4783.4 at 2252, OM with
announcements in French
followed by OM with a folk
song in a vernacular com-
plete with a backing of local-
style music.

This 18kW transmitter is on
the air from 0600 (on Sunday
this is from 0700) to 0800 and
from 1800 to 2400.

Swaziland
TWR (Trans-World Radio)
Manzini on 9550 at 1926, OM

with the station identification
in English, musical chimes
interval signal repeated sev-
eral times, YL with station
identification in both English
and French at the commence-
ment of the French transmis-
sion to Zaire.

Antigua

BBC Retay on 9510 at 0450,
OM with a financial review of
the UK market in an English
programme for Australasia
and the Pacific Islands, timed
from 0430 to 0915.

Netherlands Antilles

Bonaire on 9715 at 0624, YL
with the station identification
at termination of an English
transmission for North and
Central America, scheduled
from 0530 to 0625.

Canada

Montreal on 15325 at 1940,
OMs and a YL withthe English
programme for Western
Europe timed from 1900 to
2000.

USA

WYFR (Family Radio)
Okeechobee, Florida on 9510
at 1944, YL with the station
identification and announce-
ments including address for
listeners’ letters as 94621
Oakland, California, USA,
then OM with the song ‘Amaz-
ing Grace'. The schedule is
from 1900 to 2000.

Brazil

Radio Relogio, Rio de
Janeiro on 4905 at 0312, OM
with a talk in Portuguese,
and a time signal (3 pips)
superimposed every minute.
At 5kW, Radio Relogio is
scheduled from 0730 through
to 0330.
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Colombia

Radio Sutatenza, Bogata on
5095 at 2224, OM and YL with a
discussion in Spanish about
the  earthquakes. Radio
Sutatenza works around the
clock with a power of 50kW.

Peru

Radio Atlantida, Iquitos on
4790 at 0443, OM with a folk
song in Spanish complete
with guitar backing. The sche-
dule is from 0900 (Sunday
from 1130) to around 0500
(Sunday until 0400) with a
power of 5kW. The frequency
can vary slightly on occa-
sions.

Radio Eco, lquitos on 5010
at 0440, OM with a sports
commentary in  Spanish
mixed with some interfer-
ence from the co-channel
Radio Garoua in Cameroon.
Radio Eco is scheduled from
0900 through to 0300 but, as
will be noted, the closing time
can vary when radiating prog-
rammes of national or local
interest. The power is 1kW.

Venezuela

Radio Bolivar, formerly
Radio Mundial, 4770 at 0134,
OMwith records of local pops
and announcements in Span-
ish. This one is on the air from
0900 to 0400 at 1kW.

Bangladesh

Dhaka on 17670 at 0720, OM
with asong in Bengali. Accor-
ding to the latest information
to hand, the Bengali prog-
ramme - assuming that this is
what | heard - is listed from
0830 to 1000.

China

Voice of the Strait, Fuzhou
on 2430 at 1458, YL with
announcements in Chinese
(Amoy), YL with some songs
then Chinese orchestral
music.

This 10kW transmitter radi-
ates programmes in Chinese
and Amoy to Taiwan and other
offshore islands from 1345 to
1755. Amoy is used from 1400
to 1415, from 1445t0 1500, from
1600 to 1615 and from 1645 to
1700.

Zhejiang PBS on 2475 at
2213, OM with a talk in
Chinese during a Home Ser-
vice 1 programme. The sche-
dule is from 2100 to 0530 and
from 0850 to 1505 with a power
of 10/50kW. English language

lessons are featured from
2140 to 2210 and from 1330 to
1400.

Voice of the Strait, Fuzhou
on 2490 at 2218, OM with a talk
in Chinese, OM with a song
then some local-style orches-
tral music. At 10kW this one is
on the air from 1205 through to
2355.

Voice of the Strait, Fuzhou
has also been logged on 2600
at 1506 and on 2810 at 1509.

India

Gauhati on 3235 at 1515, OM
and YL with a talk in a
vernacular in the East Reg-
ional Service scheduled on
this channet from 1230 to 1740
with a power of 10kW.

Kurseong on 3355 at 1518,
OMwith atalkin avernacular,
also in the East Regional
Service. Kurseong radiates
from 1130 to 1740 with a power
of 10kW.

Delhi on 9550 at 2125, YL
with a talk about an Indian
religious festival in an Eng-
lish presentation to Australia
and New Zealand, timed from
2045 to 2230.

Indonesia

RRI Medan on a measured
4764.2 at 1558, OM with some
announcements in Indone-
sian then YL with a talk. This
50kW Sumatra transmitter is
on the air from 2230 to 0300
(Sunday from 2300 to 0800),
from 0500 to 0800 and from
0900 to 1700.

RRI Yogyakarta on a mea-
sured 5046.8 at 1545, OM
announcer then OM and YL
with a duet in Indonesian.
This one is on the air around
the clock with a power of
20kW.

Iraq

Baghdad on 9610 at 0440, YL
and OM with songs in Arabic,
also logged in parallel on
9635, schedule unknown.

Oman

Muscat on 9735 at 0617, YLs
with songs in Arabic, local-
style music, OM  with
announcements, schedule
0400 to 1400.

Cyprus

BBC Relay on 9580 at 0600,
time-check then OM with the
station identification (BBC
London) followed by a news-

cast of world events in the
English World Service prog-
ramme which is directed to
the USSR and Northern
Europe, scheduled from 0500
to 0630.

Saudi Arabia

Riyadh on 9870 at 1950, OM
and YLs with songs in a relay
of the Arabic Home Service,
scheduled from 1700 to 2130
on this channel.

Syria

Damascus on 9565 at 2012,
OM and YL with news of the
Arab world in an English
transmission to Europe, sche-
dule 2000 to 2100.

Turkey

Ankara on 9560 at 0412, OM
with local news, YL with the
station identification, all in
the English programme for
North America, Australia and
New Zealand, scheduled from
0400 to 0500.

United Arab Emirates

Abu Dhabi on 9610 at 1952,
OM and YLs with songs in
Arabic during an External
Service  presentation to
Africa, timed from 1800 to
2000.

| PACIFIC |
Australia

Melbourne on 7205 at 1548,
OM with announcements, YL
with a programme preview in
an English transmission to
Asia, scheduled from 1530 to
1730.

Guam
KTWR Aganaon 9820 at 0927
with interval signal of chimes

then OM with announce- -

ments, station identification
and programme in Russian
timed from 0930 to 1000.

Radio Bangladesh on a
measured 4893.5 at 1557, OM
with a talk in Bengali, some
instrumental music, pips
time-check at 1600, YL with
the station identification.

Radio Neuva America, La
Paz, Bolivia on a measured
4796.8 at 0038, YL with pop
songs, OM with announce-
ments in Spanish and men-
tions of La Paz. The power is
1kW and the schedule is from
1000 to 1430 and from 2200 to
0400 (Sunday from 1030 to a
closing time of around 2300).

Ulan Bator, Mongolia on
4080 at 2214, YL with a talk in
Mongolian then some
stringed instrumental music
in a Home Service 1 transmis-
sion, scheduled from 2200 to
1600.

The schedule includes the
Moscow Foreign Service in
Mongolian and some Russian
and Chinese transmissions.
The power is 50kW.

Radio Tropical, Tarapoto,
Peru on 4935 at 0324, OM with
a talk in Spanish until full
identification at 0328. At 1kW,
Radio Tropical is on the air
from 0900 to 0300, both times
being variable. It has been
reported signing off as late as
0400.

Radio Voz de Sao Vicente,
Cape Verde on a measured
3929.8 at 2031, OM with a pop
songthen OM withannounce-
ments in Portuguese.

This 10kW transmitter is
scheduled on the air from
1800 to 2400. The frequency
can vary up to 3931 on
occasions.

Rangoon, Burma on 4725 at

1425, YL with a song, YL with

announcements and a talk in
Burmese until 1439then some
music in typical local style.
Signal lost under interfer-
ence at 1443.

The power is 50kW and this
one signs off at 1445 (Saturday
and Sunday at 1545) in Octo-
ber, January and February, at
1545 (Saturday and Sunday at
1445) in November, December
and March.

PBC Karachi, Pakistan on
4815 at 1802, a programme of
local-style music in the
Regional Service, scheduled
on this frequency from 0230 to
0600 and from 1200 to 1900 with
a power of 10kW.

CPBS Beijing, China on
4770 at 1934, YL with a talk in
Chinese. This was a transmis-
sion in the Taiwan Service 1
which is on this channel from
1515 to0 2300. CPBS Beijing has

a power of approximately
50kW.

Radio Beijing, China on
4960 at 1442, YL with

announcements in Japanese
then some Chinese orches-
tral music. This was a prog-
ramme in the Foreign Service
in Japanese which is on this
channel from 2130 to 2200 and
from 0930 to 1530. The power
is 50/120kW.
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934 MHz PERSONAL RADIO

evada Ran

Join the growing number of people

discovering this exciting radio band.

934 MHz offers 2 way high quality communlcatlons l‘mm 10 250 miles

(according to location/weather
_ conditions).

ge

THE CYBERNET DELTA 1 934 MHz TRANSCEIVER
Has been engineered specifically for the UK market using latest

+

AIEVADA 93

. “state of the art” technology. .
SPUTTER ° RX (0.25 uV for 12 db SiNAD).
POWER ® 16 memories avaliable.
Enabies the co-phasing of any two similar 934 MHz SWR/POWER METER ® Auto/Manual scan and search fachity.
: to give an additional 3 DB gain. T"""fy"""‘ o External 'S’ meter socket.
£24 e £355
.| ures an
AEADSSN maINE Huminated +£5 SPECIAL DELIVERY
PRE-AMP ok lwls
type connectors
and twin meters REMOTE
for both power
A super new uitra-low noise pre-amp which Power 0-50 s:m H adl
fits in line on any hase or mobile In two £2897%* igh quality
Instailation. Quaranteed to give a . bl weatherprool
staggering increase in recelved range. mounting switch.
Extremely low nolse 0.7 DB NF. 20 DB gain. ' Por ing 2
antennas with one
HRA 900 £125 sepea
MASTREAD £59%
PRE-AMPLIFIER
Super low nolse ”
QaAs PET
pre-ampiifier that
mounts at the
masthead, Low
insertion loas and
nolse (typically 0.8
dB) coupied with HAS-2 csc‘
15dB gain enable Remote DC
this unit to doubie switch for mast head antenna switch
the received _— WR 900 SWR/TOWER METER
of many sets. 2139 Alow cost unit measuring power to 100 watts in
three ranges. L4905

[ 4

ANTENNAS
Manufectured 0 the highest possible specification.
1. PA7-E BASE COLNEAR

Qain 7.14 dB! stacked % array. £66
2. P714-RE

High gain gutter mount, moblle antenna.  £4H4
3. P7-ME

High gain mobile magnetic mountantenna. EM
4. P7-E

High gain gutter mount mobile antenna. EM
5. G9OOA

Low proflle, boit thru mobile antenna. 225
6. GOO0O0

R
Low proflie bott thru mobile antenna in black. £28
7 ‘l‘c 12L MK" 12 ELBHBNT BEAM
of ou
ot 1oop quad. Qnin: 18481, £49

i

Professional Series

ASK YOUR DEALER FOR MORE INFORMATION
OR CONTACT US DIRECT.
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Telecomms, 189 London Road, Portsmouth P02 9AE. Tel: 0705 662145 Telex:

869107 TELCOM G

Nevada 934 MHz Catalogue with full detaiis and specifications of the complete rangé is available from Telecomms £1.00.
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Following a month of hectic activity,
DX-TV reception returned to a more
leisurely pace during November. On the
whoie it was a fairly typical winter month
for DX-TV reception, with many days
being somewhat inactive.

Sporadic-E reception was recorded on
at least three days in various parts of the
UK. November 2nd and 3rd were partic-
ularly interesting, with sustained signals
from most points of the compass.
Tropospheric DX failed to produce
anything of significance. Reception
came from the Low Countries and was
present between the 13th and 18th. It was
mainly Band !l frequencies which were
affected.

Meteor shower activity resulted in DX-
TVreceptionfromtime totimeduring the
month. The 17th was perhaps the best,
day with early morning ‘pings’ being
noted on the lower Band | channels.

DX-TV log for November

Despite the fairly quiet conditions, Bob
Brooks of South Wirral has managed to
produce an interesting log. The details
are as follows:
1/11/85: Austria (ORF) on channel E2a
showing the Philips PM5544 test pattern
with ‘ORF FS1' identification; Sweden
(SR1) E2 with ‘TV1 SVERIGE' PM5534 and
clock insert.
2/11/85: ltaly (RAl) on channel IA
showing a film at 0915 via SpE reception.
Cycling was noted on this channel from
RAI at 1302. An unidentified film, Our
Gang, was present on channel E3 at 1045
— no clues as to its origin could be
gleaned; Spain (TVE) on channel E3 with
a lottery at 1325.
3/11/85: Unidentified station transmit-
ting Madame Butterfly, an opera, on
channel E3. This was at 1030 via SpE
propagation; Sweden (SR1) E2 on test
pattern with digital clock at 1045 (the
clock was showing 1145); Norway (NRK)
E2 radiating the PM5534 test card
incorporating the transmitter identifica-
tion ‘Steigen’; Czechoslovakia (CST) R1
with ‘PRAHA’ studio identification logo
at 1203.
4/11/85: Czechoslovakia (CST) R1 using
the EZO electronic test pattern bearing
the letters ‘RS-KH'. A cartoon appeared
on the same channel at 0825 possibly of
Hungarian origin; Sweden (SR1) E2 was
noted at 0853 with the station opening
clock identified by the letters UR.
5/11/85: Sweden (SR1) E2 with the UR
station opening clock caption.
8/11/85: Sweden (SR1) E2 showing the
PM5534 test pattern at 1000.
11/11/85: Russia (TSS) on channel R1
radiating the colour electronic test
pattern 0167 type; Czechoslovakia (CST)
R1 with the ‘RS-KH' EZO test card at 0845;
Switzerland E2 with the ‘+PTT SRG1’
FuBK electronic test pattern from the
Bantiger transmitter at 1020.
12/11/85: Sweden (SR1) E2 showing the
‘TV1 SVERIGE’ PM5534 test card at 1050.
15/11/85: Quite a productive day with
Hungary (MTV1) R1 on clock caption at
0750 followed by programmes via SpE
through until 0925; Austria (ORF) E2a
transmitting the monochrome

Compiled by Keith Hamer and Garry Smith

Telefunken TO5 test card at 1450; an
unidentified clock was noted on E2 at
1452 but the signal faded before any
identification captions appeared.
16/11/85: A film was noted on channel E2
at 0900 - no clues as toits origin could be
gained.

20/11/85: Another unidentified film on
channetl E2, this time at 1050.

21/11/85: Poland (TVP) R1 radiating the
dark background PM5544 without iden-
tification; West Germany E2 (Bayeris-
cher Rundfunk) showing the FuBK test
card with ‘GRUNTEN’ identification.
22/11/85: Czechoslovakia (CST) R1
radiating the EZO test card with RS-KH
insert.

23/11/85: Unidentified clock caption on
channel E2 noted at 1000.

Reception reports

Tony Privett of Basingstoke has been
busy with both broadcast and ATV DX
during the month. The 2nd was extremely
active with signals from lItaly (RAl) on
channels |A and IB. Russia on R1 with
programmes and Spain on all Band | ‘E’
channels. Italy was again seen on the 4th
at 2129GMT via sporadic-E (SpE). On the
8th and 14th, tropospheric DX occurred
and several Belgian and Dutch transmis-
sions were present.

Tony is looking for another DX
receiver, ideally a 9-inch colour portable
with French system L facilities as well as
the usual sound switching for European
and British standards. He's also on the
look-out for new aerials. His present
array system would appear to be a littie
top-heavy, as he's commented that
‘everythinghasanice 10-degree declina-
tion and list to port!’ Tony reckons the
bending was due to the length of his
MH308 Bands I/IIl array and he's
seriously contemplating changing over
toseparate Band | and Il aerials. We feel
this should be all right provided it is
positioned on the stub mast close to the
rotator and that the whole structure is
suitably guyed.

William Maries of Studley in Warwick-
shire has sent a letter of apology
regarding his depressed DX-TV log for
November! Don’'t worry - we know the
feeling. Fortunately it wasn't all gloom
for William. The 3rd brought a display of
Scandinavian signais in Band | on
channels E2, E3 and E4. Between 1100
and 1215GMT he logged NRK (Norway)
on test with the PM5534 with the

transmitter identifications ‘NORGE
MELHUS' and ‘NORGE GULEN'. Bagn
and Gamlem were seen on E3while on E4
the test card displayed ‘NORGE
KONGSBERG’. During the same period,
programmes from Sweden were noted
occasionally as co-channel signals.

lilegal telephones

Sporadic-E was present in Scotland on
the 2nd. lain Menzies of Aberdeen saw
Russian programmes on channel R1 at
0800. During the afternoon he noted
Spain on E2 and [taly on IA. There was
also a fair amount of meteor shower
activity. lain uses a scanner to alert him
of any early morning DX. On the 24th he
awoke to find East Germany on E4,
Poland on R2 and Norway on E2. The
scanner is occasionally turned off during
the night because some illegal cordiess
telephones (thought to be in use at the
local fish market) on 49.75MHz often
shatter his dreams in the early hours!

Canal Plus (France) was logged in
Band | by John Bray of St Neots on the
17th. The signal appeared slightly HF of
channel E2. The strange thing is, the
frequency of 49.25MHz is supposed to be
the sound frequency of channel L2. Note
that in Band 1Il the sound channel is
6.5MHz higher than the vision carrier but
in Band | it is 6.5MHz below.

An improvement in tropospheric
conditions from the 13th atllowed John to
view RTL from Luxembourg on E7, WDR
(West Germany) from Langenberg on E9,
Belgium on E8 from the Wavre transmit-
ter and NOS-1 (Netherlands) on E4
(Lopik) and E7 (Markelo).

Bob Brooks has questioned a mystery
noted during mid-October on channel
E2. At 0817 on the 15th, a test card was
resolvedviaan SpE opening. it consisted
of a centre circle which enclosed a word
resembling ‘Greece’ in the Cyrillic
alphabet. The pattern had four corner
circles making it look very much like one
of the early monoscopic types. Earlier
there was a report of a news programme
on E2 carrying the logo ‘YENED’. This
used to be transmitted by the Greek
Armed Forces TV service. However, this
network was disbanded some time ago.
One likely explanation is that another
country, such as West Germany,
was broadcasting a ‘Guest-worker’
programme aimed at Greeks working
there. if anyone has further ideas,
please write to Bob via ourselves.
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Kevin Jackson (Leeds) reports a poor
month for DX-TV reception. He's
obviously flogged his equipment to
death during the October trops! Italy
(RAl)was seen on programmes at 1606 on
the 2nd via SpE while on the 3rd an
opening produced Russian signals on
channel R1. The Swedish ‘TV1 SVERIGE’
PM5534 test card was also noted during
the morning, on E2.

The highlight of the month for Kevin
took place during the evening on
November 18th between 2123 and
2205GMT. He was tuning through the FM
radio band when he noticed an Italian-
language station at 95.60MHz. The signal
appeared to be propagated via trops. To
rule out sporadic-E he checked for
transmissions in Band | on channel A
and on the 27MHz CB. There was
absolutely nothing. Working on the
assumption that it was indeed via
enhanced tropospheric conditions, he
searched through Band Il expecting to
see Swiss signals. Again nothing was
resolved. After some head-scratching
Kevin decided that the signal must have
been the Italian-language FM network in
Switzerland. He consulted various books
only to discover that nothing was listed
on this frequency. A glance through the
Italian listings revealed a 24kW outlet at
Torino radiating RAI-2 FM.

So, then, why no sign of TV signals?
Well, TV from Torino is radiated on
channel I1C (82.25MHz vision) and Kevin
doesn’t have any means of covering this

frequency. This was a very odd logging
indeed! Although the trailing edge of a
high pressure system was sitting over
Europe from Switzerland towards Ice-
land Kevin wasn't really expecting a
great deal.

Alarming DX

Dave Lauder of Barnet (Hertfordshire)
has devised a DX alarm system which
detects the 15.625kHz sync pulses of a
received signal. The circuit is extremely
sensitive and will detect transmissions
which are not normally viewable on the
screen. Hiscircuitwas published inissue
20 of the DX magazine TeleRadio News.
This publicationisavailable viasubscrip-
tion (£6 for six bi-monthly issues or £1.50
per single copy) from: HS Publications,
17 Collingham Gardens, Derby DE3 4FS.

Dave is situated in a valley, so DX
reception is usuatly poor. However, he’s
moving to High Barnet shortly. His new
location will be 400 feet above sea level
andthere willbenothinginthewaytothe
south-east between him and Europe.

AFTV lraklion

Bakos Gabor of Hungary has sent
information confirming that the Amer-
ican Forces TV service in Iraklion (Crete)
is still operational. The station has been
received in the UK on several occasions,
mainly during the mid-seventies,
although we have not received reports
about the service since then.

In June 1974 the network was received

in Derby using the RETMA monoscopic
test card. Enthusiasts in the south of
England also noted the station on
programmes. Perhaps this service is
unique, since it is the only one in the
European area (and one of the very few
around the world) which uses channel A2
(55.25MHz vision, the same as E3). The
transmission system is 525 lines/60Hz, so
reception from AFTV would necessitate
adjustment of the frame timebase lock
and picture height controls to secure a
true picture.

The transmitter has an output of 100W
and NTSC colour is used. Broadcasts
normally begin at around 0700GMT on
Saturdays and Sundays. On weekdays
the station opens up at 1100GMT. They
don’t have programme announcers.
Photographs of flowers are sometimes
shown instead.

Italian TV in Kuwait mystery

We recently received a very inter-
esting telephone call from a DXer in
Kuwait. Jamil Charawi of Safat reported
that he could receive transmissions from
an AFRTS satellite intended for US
Forces personnel stationed in ltaly. The
station logo is 'SEB TV' (Southern
European Broadcast) although an
AFRTS (American Forces Radio & Tele-
vision Service) identification caption is
also radiated.

Mystery surrounds these transmis-
sions because Jamil canreceive themon
his standard UHF receiver in Kuwait. He

PHOTO FILE @ PHOTO FILE @ PHOTO FILE ® PHOTO FILE ® PHOTO

WOE

U7 2 35330

/denr/f/car/on caption used by WDR in West

Germany

Test card transmitted by Abu Dhabi with

channel details at the top

PM5544 test card from the French ‘Canal Plus'

service

Programme caption used in East Germany for
educational broadcasts

A modified PM5534 pattern radiated in Saudi
Arabia

NIEUWS
INHET KORT

News summary from NOS in the Netherlands
(Middle East photos —~ Fred Pilkington)
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telephoned the AFRTS headquarters in
America and they were fairly forthcom-
ing with information until he happened
to mention that he was speaking from
Kuwait. The phone line suddenly went
dead and all further attempts to find out
- exactly what ‘SEB TV’ is have failed.
Jamil has sent a video tape of his
reception and we hope to feature
photographs in the near future. If any of
our readers can shed light on Jamil's
strange reception of Italian TV, please
write in and we'll pass on the details.

Service information .
Sweden: The SR/SVT-1 transmitter on
channel E2 at Hérby closed down on
January 1st. This is yet another Band |
transmitter which will be missing from
DX-TV enthusiasts’ logs!

West Germany: There are three regional
variations to the normal programme
radiated by Norddeutscher Rundfunk
(NDR-1). The regions are Hamburg,
Schleswig-Holstein and Niedersachsen.
Details of the regional broadcasts are as
follows:

Hamburg radiates a programme called
‘Hamburger Journal’ from its outlet on
channel E9.

‘Schleswig-Holstein Magazin’ is trans-

Flensburg; E5 Kiel; E7 Libeck; E10 (V)
Heide; E28 Neumiinster; E41 Sylt; E46
Lauenburg; E50 Bungsberg; E53 Mélin.

The region of Niedersachsen radiates
a programme called ‘Hallo Niedersach-
sen’ from the following transmitters: E7
(V) Viselhévede; E8 Hannover, E10 Harz-
West,; E41 Lingen; E43 Dannenberg; E47
Stadthagen; E50 Osnabrick; E51 Cux-
haven; E53 Aurich; E55 Steinkimmen; E56
Hamburg.

The regional programmes are aired
between 1920 and 1950 local time,
Monday-Friday. At all other times each
NDR region transmits the same prog-
ramme.

Regional test cards are also transmit-
ted as follows:

Hamburg: FuBK with circle and ‘NDR 1
HAMBURG’ identification; :
Schleswig-Holstein: FuBK without circie
and ‘NDR KIEL' identification;
Niedersachsen: FuBK with circle and
‘NDR 1 HANNOVER' identification.

The regional test card from Hamburg
with the identification ‘'LF-HH' (Land-
esfunkhaus Hamburg) and the NDR test
card showing ‘LFHS-NDS' (Landesfunk-
haus Niedersachsen) are no longer
radiated. The other idents, however, are
still used, namely ‘'NDR 1 SH’,'NDR 1 HH’,

Schleswig-Holstein, 'HH’ = Hamburg,
‘WN’ = West Niedersachsen and ‘ON’ =
Ost (East) Niedersachsen.

There are also five regional program-
mes from WDR-3 originating from five
different studios (‘Landesstudio’) as
follows:

Bielefeld via: E46 Bielefeld;
Eggegebirge; E57 Minden.
Dortmund via: E40 Hochsauerland; E53
Dortmund; E60 Liidenscheid.

Miunster via: E45 Mdinster.

Kéln (Cologne) via: E49 Bonn; E50
Monschau; E55 Diisseldorf; E58 Aachen.
Dusseldorf via: E39 Disseldorf (new!);
E42 Wuppertal: E48 Wesel.

The regional programmes are broad-
cast Monday-Friday between 1945 and
2000 local time, during the news bulletin
‘Aktuelle Stunde’. The new transmitter at
Dusseldorf on channel E39 has an ERP of
100kW. During commissioning tests a
special identification was used on chan-
nels E39, E42 and E48, namely ‘DSSD
KANAL 39,

The channel E5 outlet at Bonn, which
carries programmes from WDR-1, will
remain in service until December 31st
1986.

This month’s service information was
kindly supptied by Gdsta van der Linden

E48

mitted from the following outlets: E4 ‘NDR 1 WN' and ‘NDR 1 ON'. ‘SH’ = (Rotterdam, Netherlands).
QUALITY MULTIMETERS FROM ARMON
ILLUSTRATED ANALOGUE
HC-5010 HM102BZ
£36.50+VAT 10ADC Range, 20k(\V/DC, Buzzer, Battery Test Scale........cceeeee £13.00

VISA
|

Trade enquiries invited

19 measuring ranges
HM102R

Low end voitage & current ranges, Jack for Audio o/p Voltages... £11.00

20 measuring ranges
HM-1015

Rugged, Pocket size meter, for general purpose use ...........c.c.......... £7.50

16 measuring ranges

Battery, Test Leads and manual included with each model.

DIGITAL
HC7030

0.1% Accuracy Standard Model ..o £39.50

HC-6010

0.25% Accuracy, Standard Mode! ... £33.50

HC-5010T

0.25% Accuracy. TRTest FacCility ..o £39.50

DM-105

- 0.5% Accuracy. Pocketable ... £21.50
A comprehensive range

of Analogue and Pushbutton
{or Rotary Switched) Digital Models.

Low battery indication

Auto zero & Auto polarity Battery, Spare Fuse, Test Leads and

ABS Plastic Casing

FULL DETAILS ON APPLICATION FROM:

ARMON ELECTRONICS LTD
DEPT A, HERON HOUSE, 109 WEMBLEY HILL ROAD, WEMBLEY, MIDDLESEX HA9 8AG
TELEPHONE: 01-902 4321. TELEX: 923985
PLEASE ADD 15% to your order for VAT. P&P Free of charge. Payment by cheque with order

Offer applicable to mainiand UK only

All models have full functions and ranges and feature:
3% digit 0.5 LCD display

DC AC 10 amp Range (not DM-105)
Overioad Protection on all ranges.

Manual.

Please allow 28 days for delivery
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rD ISLAND
HE DVSSEY

SMITH

KIRSTY JENKING™

HEARD ISLAND ODYSSEY

Kirsti Jenkins-Smith

This paperback tells the
complete story of the perilous
journey to this uninhabited
and remote island isolated by
stormy seas in the Antarctic
(see thearticlesin the August
and September editions of
Radio and Electronics World,
written by this author's hus-
band, Jim Smith).

LATEST LITERATURE

In 1983 the multi-interest
private expedition set off for
the island in a 36 year old

whale-chaser, Cheynes//.But .

as the ship travelled south
through the ‘roaring forties’,
the expeditioners and crew
on board learnt that there was
more than rough seas to
worry about. The Cheynes I/
herself presented numerous

probilems.
After considerable delays,
the expedition finally

reached Heard Island where
the members lived ashore for
11 days in primitive condit-
ions, pursuing their various
aims.

Atthe end of their stay, they
re-embarked, only to find that
it was the voyage home which
would really test their mettle.

HIDI-'Y’ Enterprises, PO Box
90, Norfolk Island, Australia
2899. |SBN 0-9589185-0-3

Cirkit
Cirkit has introduced many
new products in their 144-
page spring catalogue, which
will shortly be obtainable
from leading bookstalls or by
post from the company’s
Broxbourne headquarters at
the cover price of £1.15.
Featuring components,
equipment and information
for the home constructor, the
new issue features for the
first time a special section
with pin-outs of linear ICs
plus an enlarged section on
computer communication
peripherals for the Amstrad,
including  modems, text
dump, RS232 interface, para-
llel/centronics interface and
ROM card. Among the new
construction kits featured are
low power HF amplifiers and
HF pre-amps plus a
windscreen  wiper delay
mechanism for motor cars.
The catalogue also
includes an expanded range
of PCB drafting materials,
Originators and co-spon-
sors of the Young Electronic
Designer Awards Scheme for
full-time students in the
United Kingdom, Cirkit has
set up a special educational
desk with its own telephone
number, (0992) 445736, to ser-
vice the individual require-
ments of schools, colleges,
polytechnics and universi-

departments can receive a
complimentary copy of the
catalogue and regular
updates about all the latest
introductions and special
offers from the company.

Cirkit Distribution,
Park Lane,
Broxbourne,

Herts EN10 7NQ.
Tel: (0992) 444111.

Marconi

Available from Marconi
Electronic Devices’ Micro-
wave Division is a new 22-
page technical catalogue
(M38) of surface acoustic
wave devices. Information is
given on SAW oscillators,
filters and dispersive delay
lines.

Marconi’s broad capability
isshown in the range of filters
in the catalogue: from the
DA9201 ST cut quartz wide-
band bandpass filter, at a
centre frequency of 200MHz,

to the DA9210 lithium niobate .

filter at 120MHz.

Of note in the oscillator
section are the DA9822F and
DA9825F low cost tunable
oscillators at 504MHz and
420MHz respectively, and the
500MHz resonator based
oscillator, DA5908C, which is
optimised for single sideband
noise.

delay lines for pulse com-
pression radar, compressive
receivers and ECM applica-
tions. Due to the nature of
these devices, no standard
specifications are given, but
Marconi offers a complete
design service against
customer requirements.

Marconi Electronic Devices,
Doddington Road,

Lincoln LN6 3LF.

Tel: (0522) 688121.

Siemens

Siemens Components'
most recent catalogue fea-
tures the usual comprehen-
sive information about its
components group as well as
many useful and interesting
articles for the home electro-
nics constructor.

The catalogue is available
from bookstores and news-
agents but can aiso be
obtained from the company
by subscription.

Siemens Ltd,
Siemens House,
Windmill Road,
Sunbury-on-Thames,
Middlesex TW16 7HS.
Tel: (09327) 85691.

Dage

Dage has released a cata-
logue of Positronic D-sub-
miniature connectors, made
in the United States and
Switzerland.

This catalogue describes
thirteen families of products,
giving full specification data

in each case. The data
includes the component
materials and finishes,

mechanical features, electri-
cal specifications, sizes and
contact layouts. There are
simply explained formatted
guidelines for ordering the
precise specification of the
connectors required.

There is a section of the
catalogue devoted to acces-
sories such as hoods, quick
reiease devices, mounts, etc
for use with the connectors.

Two useful cross-reference
tables are provided. One lists
the equivalent part numbers
of competitors’ products. The
other lists the official United
States military designations
against Positronic part num-

MIL-C-24308
39020.

and MIL-C-

Dage (GB) Ltd,
Eurosem Division,
Rabans Lane,
Aylesbury,

Bucks HP19 3RG.
Tel: (0296) 33200.

Tandy

Tandy, the world’s largest
electronics retailer and one
of the UK’s leading suppliers
of consumer electronics, toys
and business products, has
sent us its 1986 catalogue.

The new range includes the
company’s own-branded
quality LCD pocket tele-
visions, personal and port-
able stereos, British Tele-
com approved telephones
for home and office, video
recorders and business com-
puters.

Tandy offers full guaran-
tees on all products and has
215 UK stores. The company
has over 135 dealers and owns
50% of the AT Computer-
World business computer
chain, whichis a joint venture
with ACT.

Tandy Corporation
(Branch UK),

Tameway Tower,

Bridge Street,

Walsall,

West Midiands WS1 1LA.
Tel: (0922) 648181.

Matra-Harris

A 450-page digital products
data book just published by
Matra-Harris is available free
from RR Electronics of
Bedford.

The book features their
range of CMOS and HMOS
RAMs, microprocessors, mic-
rocontrollers and peripherals
together with a dual port RAM
controller and circuits for
telecommunications and
video storage displays.

Data sheets are included
for all products and include
functional diagrams, pin-
outs, electrical characteris-
tics and where necessary
commercial, industrial and
marketing specifications.

RR Electronics Ltd,
St Martins Way,
Cambridge Road,

ties. By contacting Cirkit, Highlighted in the cata- bers which are qualified Bedford MK42 OLF.
science and technology logue are dispersive SAW under Military Specification  Tel: (0234) 47211.
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any thanks to all those who sent

letters for this edition’s activity
round-up; | must say | could have done
withsome more, though. Amazing thatso
few operators noticed the openings
during October, for instance!

Seventy centimetres

Anyway, one of those who exploited

the lifts was Peter G8KZG, residing in

“Wargrave. On October 16th both he and

"Mike G8LES received pictures from Bob
G1DPM in Paignton. Bob was running
about20W and Peter was able to give him
P1. Mike did better, being closer and
higher and with a better pre-amp. Peter
says that excluding FIEDM this is the
longest 70cm path for him.

Later the same evening G1IRF in
Dawlish was sending to G8BLES and seen
at'’KZG’s. Peter hazards a guess that this
is the first time '’KZG, 'DPM or 'IRF have
been mentioned in this column, which
just shows there are some others active!

Bad blood in the air?

There were very few letters, but | have
had passed to me some contestlogs from
the 1985 international event. These
reveal no little dissatisfaction plus some
interesting tips, such as this one from
G8MNY: “Again the 0.5MHz narrow-band
TV receiver worked well. This meant that
running 250W peak sync on Tx we could
see many stations with only 20W at the
same grade 1.”

John continues: “Some stations’ tech-
nique leaves a lot to be desired, such as
calling almost continuously on 144.750,
leaving no gap after another station had
just called. Also long colour shack shots
not only during the early hours, and
stations transmitting while the QSO
partner was unready or unable to
receive. With fifty or more stations on at
the same time, some slicker operation
might push up the G entry in the
international ratings.”

G4TGM of the G4AWRA contest group
also had some complaints to make about
operating standards, so it appears there
was bad feelinginmore areasthanone. It
seems ashame, really, as we ATVers only
have a few contests annually. Perhaps
the ‘ignorant’ operators will get better
with experience ... Of course it is easy to
let excitement take over, but this should
be avoided if it leads to bad feeling.
Thank goodness this is only a hobby!

New station: GOBIl is now active at
Cassington, near Oxford. Welcome to
70cm!

Megastars on 24

Another welcome, or welcome back on
the air, goes to media megastar of BATC
promo tapes, Eric GW8LJJ. Married life
has ‘taken its toll’ on his ATV activities
but he is making a come-back on 24cm.
This he hopes will compensate for the
total lack of TV activity in his neck of the
woods, once a real hot spot.

It's a new regime now — no more
constructing until 3 in the morning - but
Eric plans to build a portable/mobile
outfit as well as the fixed station at his
new Barry QTH. The video effects and

N THE AIR

Andy Emmerson G8PTH puts you in the picture

production side are due to be mod-
ernised, too, probably with the aid of a
BBC micro. Let’'s hope this sparks off
more activity in south Wales ...

Another media star (did you see him in
New Scientist?) and keen 24cm operator
is Garry G4CRJ in High Wycombe. He
now runs a Solent transmitter (1.5W) into
a loop yagi. For receive there is an
MGF1402 pre-amp and G8LES converter.
A recentoperating highlight was a 2-way
duplex hook-up with G8LES (Four
Marks): Garry transmitted on 70cm and
received on 24,

The transmitted pictures were gen-
locked to the incoming signals and
mixed with them for retransmission. This
was over a lengthy path and under flat
conditions — just shows what you can do
when both ends are mountain tops!

A week later an interesting chain of six
stations was tried out. Starting on 70cm
with GBMCS (Farnham) to G8LES, then
on 23to G4CRJ, out on 23 again to G6HVQ
(West Molesey), onward on 70cm to
G8MNY (Croydon) who recorded it on
tape then played it back to the others on
70cm. Apparently it worked well, and
John’MNY employed the useful dodge of
acamera pointing at a monitor to reduce
or integrate the noise on the video
playback.

Garry tells me things are starting to
move on the Home Counties repeater
project. So far no interfering signals
have been noted on the proposed input
and output frequencies, and simplex
activity has been stepped up on the
‘output’ in order to establish “squatters’
rights”.

The air traffic control centre at West
Drayton has also been alerted to this
source of signals. Occupancy of the 23cm
band increases, though, with a new radar
source with a low repetition rate spring-
ing up south of Heathrow. This may be
the new Pease Pottage machine.

The repeater group has also been
experimenting with aerials. The Alford
slot has been a bit of a disappointment
and they may instead use numbers of
quad loops. This is the twin-square
‘figure of eight’ design from the UHF
Compendium , which has surprising gain
for its simplicity.

Clever tricks on the south coast

News from the deep south comes now
from Robin G8XEU, who is treasurer of
the Worthing and District Repeater
Group.

The repeater is located at GBMPE in
Brighton for the moment, and stations
working through it include G6MPE and
G4LXC (Brighton), G4HSY (Shoreham),
G8XRX and G8VEH (Lancing), G8DHE,
G8XEU and G4WTV (Worthing), G8KOE
(East Preston), GINBX, G3UEQ and
G6CSX (Chichester), GIDSO (Havant)
and “would you believe, all are mem-
bers!” G6XGH is also a member but
cannot get in from home, though he did
when on the Isle of Wight. Guest user is
F1EDM, of course.

They have almost completed a second
back-up repeater, as access to the new
site will be less easy than currently. This
will simplify repairs, “not that we expect
any failures, but this lot just love
tinkering around with new ideas.” As
proof of this, the repeater can now relay
both 5.5 and 6.0MHz sound and several
users can transmit both standards;
useful for transmitting computer data on
one channel while continuing a con-
versation uninterrupted on the other.
This is also useful for any foreign
contacts.

Video AGC has now been fitted to the
repeater and a dynamic range of 23dB
can now be handled. This means that
between 0.2 and 4.0 volts can be detected
and cleaned up. The practical utility of
this is that many computers do not put
out 1.0V video and users would need to
adjust deviation if they intended to
switch between camera and computer.
Now they can let the ‘box’ worry about
that. It is not recommended that devia-
tion is set watching the repeater output,
though.

Another novelty is G8DHE's band
scanner design, which can be used witha
Wood & Douglas or other tuner. Scan-
ning info comes up on the receiver
screen showing the state of the 24cm
band and a tuning indicator in great
clarity. It proved of great value in the
recent contest and it is hoped to have
constructional details in CQ-TV soon
(join the BATC to get this!).
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October opening

Back on the band, the evening of
October 13th proved memorable for
several folk. FIEDM was active and was
heard (but not seen, perhaps because of
ducting) at my QTH in Northampton. |
gather he may have worked G6EHJ in
Tamworth, though.

People who gave me useful two-way
contacts were Richard G8BWC, 10km
NNW of Nottingham, and Allan GBCMQ
down in Solent country. Richard was
providing 15W from a 2C39 on 1250MHz
and we both noticed deep fading on this
path. Allan chose 1285MHz and sent 4w,
which seemed to reach here much
better. He even recorded my signals and
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sent them back for checking!

Others in the party that evening
included G3DFL, G3YQC and GA4EUF,
and all found this a welcome opportunity
to work a bit of DX for a change.
Conditions faded out just after midnight.

Activity on the Isie of Thanet con-
tinues: a new 24cm ‘catch’ was F1ESA
received by Roy G6OKB on September
29th. F1ESA is at Seclin, south-west of
Lille - not a bad haul.

Slow-scan and sign-off
All the running this time comes from

This is not GW8LJJ's shack but it used to be not dissimilar. It shows an early Ampex video recorder at

the BBC research establishment

November 3rd DL1KAD/A gave Richard
his 2100th new station on SSTV — others
worked that day were HBOAWQ,
DL9DAC, G10ZH, HAS5XY, SPIKJIM,
EA9NN and G3KDD. On the 9th, Robot
12 and 36 second colour pix were
exchanged with W1JKF and K4KG, the
jatter reporting 90 per cent reception on
an opening band; fater 100 per cent
colour pix were received by G3WW.
Richard is currently hoping to move

{courtesy 3M)

mean he is giving up the hobby. The
aerial system has been simplified but
activity continues! G3WW has updated
his Robot 450C to 1200C but still finds the
SC-2K very good. G4NJl is now the agent
for Volker Wraase in the UK.

That's it for this time. As | said, | could
do with a few more letters for the next
round-up, so don't keep all the news to
yourselves. Drop me a line care of
Sovereign House or run up your phone

G3WW, whohas been licensed for over 47
years now - not bad going, Richard! On

home somewhere southwards to be
closer to his family, but this does not

bil and leave a message on the
answering machine (0604) 844130.

SPECIAL OFFERS 6in GREEN SCREEN 75QCOMP. VIDEQO MONTIORS IN CASE TESTED
12VDC 9ax6v2x4 2in. C/P 3.00 £15.95. 6:n GREEN SCREEN SAME AS ABOVE BUT WITH 240V
PSU NEW. £40.00 C/P 4.50

PRESTEL ADAPTOR MODEL P1 COMPLETE WITH REMOTE CONTROL KEYPAD [N WOODEN
CASE. OPERATING INSTRUCTIONS COMPLETE WITH ALL ELECTRONICS ETC: NEW &
BOXED. £15.95 C/P 3.00

AL!-DIE VERO CASE 0-20V DC 4xAA NI-CAD PC BOARD 47
CAST BOX TWO TONE PANEL METER | RE-CHARGEABLE | VARIOUS IC'S
114x64x30M/M | SLOPED. £3.50 SHRINK WRAP 1x16MHZ XTAL
£2.00 220x 156X 100x52 C/P 1.00 £2.00 5xD2764-4
C/P 50p C/P 1.00 £5.00 INC C/P EX-NEW-EQU | EPROM

£13.00 N/BOXED
SAFT 24V 3.3Ah RECHARGEABLE BATTS | ADVANCE/GOULD SWITCH INC C/P
7V/4x2Y4x5in £10.95 C/P 3.00 N/BOXED MODE PSU 19V18A 240V INPUT
SEALED ALKALINE £28.00 122x4x4¥4in. C/P 3.00

9in GREEN SCREEN. 750

COMP: VIDEO MONITORS

IN CASE 240VAC HIGH RES:

TESTED 10x92x9'2in. C/P 5.00
6.00

12HEIGHT DISK/DRIVE
8BC COMPAT. 40 TRACK
S/SIDED. NEW EX-EQUIP
TESTED. TANDON/TEC
CINNON. C/P 2.75 £49.95

AC/DC ELECTRONICS 24V
4.8A LINEAR PSU C/P 3.75
240V INPUT £19.95 N/BOXED

BROTHER HR10 D/WHEEL

CASES AVA: 16.00 PRINTER. PARALLEL. N/BOXED

ADVANCE sv
£310.00 o
12-0-12. 2A y
WINDING 240V FARNELL GOULD/FARNELL | 180X105x30M/
FAN COOLED PSU 12V10A SWITCH SWITCH

MODE PSU C/P 275

PRIM: C/P 1.00
£2.50 £14.95 240V INPUT

+5V10A-5V1A 240V IN
+12V3A-12VIA

MODE PSU C/P 2.75
240V INPUT £35.00

TATUNG VT 4100
TERMINAL EMULATO
VT-100. VT 52 ETC

£28.00 C/P 2.75

GOULD PMA 47 12V3A
LINEAR PSU 240V INPUT
C/P 2.75£16.95

FARNELL +5V 10.3A+12V1A
-12V1A SWITCH MODE PSU

£350.00
NEW EX-DEMO NEW 7Y2x4aYex2V2in C/P 2.75

240v INPUT £22.50 MARCON! FM/AM SIGNAL

GENERATOR TF995A/2M
£200.00

DATA TECHNOLOGY

MODEL 30 DVM FLUKE 8200A DIGITAL

C/W LEATHER CASE MULTIMETER £125.00

DIGITAL TYPE TSA6614

£85.00 TIMER VENNER £18 00 C/P 3.00
KINGSHILL STABILISED | HEATSINKS DOUBLE FINS 16Y2xax1in POLARAD
PSU 0.30A £390.00 13x2N3055 & VARIOUS COMPONENTS SPECTRUM
METERED 0-60 + 15% VAT | NEW EX-EQUIP: INC C/P SMALLER SIZES AVA | ANALYZER
240 INPUT £4.50 10-63.680MC

£490.00
KINGSHILL TEKTRONIX TYPE TELEQUIPMENT D67 D TRACE
VARIABLE PSU 422 OSCILLOSCOPE | 25MHZ DELAY SWEEP £250.00 [ MARCONI
TYPE AS 1164:2 00.00 WIDE
0-30Vx2 240V 15MHZ D TRACE HEATSINK 6FT LENGTH £25.00| RANGE
0-1Ax2 INPUT FET INPUTS OR £5.00 PER FT CUT 0SC
FROM £50.00 + THERMAL RES 2.5 C/W TF 1370A
METERED 15% VAT 10H2-10MHz
TEKTRONIX TYPE 454 OSCILLOSCOPE | HEWLETT PACKARD 53258 S
150MHZ D/TRACE £600.00 + 15% VAT UNIVERSAL COUNTER £200.00 AIRMEC
MOD METER
£y FIELD ELECTRIC LTD = 4 409
3 SHENLEY ROAD, BOREHAMWOOD, HERTS 3-1200MHz
01-953-6009 £200.00

OFFICIAL ORDERS/OVERSEAS ENQUIRIES
WELCOME. OPEN 6 DAYS 9AM/5PM THUR
9AM/1.00PM

ALL PRICES INC 15% VAT
UNLESS STATED PLEASE
RING FOR C/P DETAILS
NOT SHOWN

MARCH 1986

| Pay Additions of £450 pa rising to £1,100 pa.

Iy

WHY SEARCH FOR AN
ORDINARY JOB?

TRY SOMETHING NEW.

If you are leaving Coliege, or if your present job lacks interest and
chalienge and you are planning a career in modern communications
consider GCHQ.

We are recruiting

TRAINEE COMMUNICATIONS SCIENCE AND TECHNOLOQY OFFICERS
{1) to be trained as TECHNICIANS for a career in Telecommunications,
Electronics or Computer Software. After training GCHQ offers:

e Challenging work in the research, development and support of highly
sophisticated communications and computer systems.

¢ Job Security.

e Good Career Prospects — when fully trained salary ranges from
£6,599-£9,135 plus @ Special Pay Addition of £1,550 per annum with
opportunities for further advancement and salaries over £19,000 per
annum.

e Overseas service on a voluntary basis.

Applicants should hold or expect to obtain a BTEC or SCOTEC Ordinary
National Certificate or Diploma in Telecommunications, Electronics or
Computer Engineering. Preference will be given to candidates aged
under 25 years as at 31 December 1986 and who hold GCE 'O’ levels (or
equivatent) in Maths, Physics and English Language.

Salaries as a trainee start at £4,157 at aged 16 rising to £6,615 plus Special

Disabled people are welcome to apply.

For full details and application form ‘phone or
write to the Recruiting Officer at the
address below mentioning this advert.

WCHQ L ROOMA 110S

NHAM GLOSGES2 5
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elcome to the March issue of

R&EW. This month I’ll be looking at
a subject that affects not just the MW-
DXer but just about every radio listener;
that unwelcome occupant of the radio
spectrum, interference. In fact it is
usually the level of interference rather
than any other factor that limits the
reception of weak and distant stationson
the MW band.

Interference is usually taken to mean
any unwanted signal (or noise) that, by
adding to the desired signal, degrades
reception of the wanted information. Itis
generally the case that the interference
most often encountered on MW is man-
made, and whereas there is very little
one can do about naturally occurring
interference, it is possible, theoretically

at least, to eliminate man-made sources..

The first step in suppressing interfer-
ence is in fact recognising it and
identifying its origin. Having identified a
source of interference it is an unfortun-
ate fact of life that it may prove
impossible to do anything about it. The
following are the most common forms of
man-made interference to affect MW
reception.

Co-channel interference

Since the MW band is operated in a
channelised manner, and because there
is only 1080kHz of available MW spec-
trum, there are inevitably several sta-
tions transmitting simultaneously on
each channel.

Normally the powers and locations of
stations allocated to a particular fre-
quency are chosen to ensure that a low
level of co-channel interference occurs
within the target area of each transmit-
ter.However, listeners outside the target
areawill experience thisformofinterfer-
ence, which generally gets worse at
night as interfering signals propagate
further via the 'sky wave’. in fact it is the
acceptable limit of co-channel interfer-
ence (also known as the protection ratio)
that defines the target area boundary for
a particular transmitter.

Modulation splash

Modulation splash, or adjacent chan-
nel interference, can be recognised as
unintelligible modulation or program-
mes heard mixed with the desired
programme, with the interfering signal
originating from astation transmitting on
a channel adjacent to that of the desired
station. Given that stations are adhering
to the 9kHz MW band channel separa-
tion, there are two main causes of
modulation splash.

Firstly, splash can be the result of a
station not limiting the bandwidth of its
transmitted audio which results in com-
ponents of the transmitted sidebands
interfering with signals on adjacent
channels. This form of splash can also
result from a poorly maintained or over-
modulated transmitter.

Secondly, a form of adjacent channel
interference can be generated within a
receiver with insufficient front end
selectivity when receiving very strong
signals. To test whether adjacent chan-

by Steve Whitt

nel interference is in fact receiver
generated, an aerial attenuator should
be used to reduce the strength of the
incoming signal; if the relative degree of
interference reduces a receiver effect
should be suspected, but if no change is
observed then it is likely that the
interference is actually being trans-
mitted.

Heterodyne interference

Aheterodyneis an audible beat note or
whistle that is generated in a receiver
when two signals on slightly different
frequencies are received simul-
taneously. In a perfect world, where all
MW stations operated exactly on their
allocated channels, heterodyne interfer-
ence would not be a problem.

An example of heterodyne interfer-
ence can be heard by tuning to 1404kHz,
when a 2kHz whistle will be heard as a
result of the off-channel Libyan trans-
mission on 1402kHz.

Electrical interference

This title covers amultitude of interfer-
ence sources which will tend to affect
listeners living in built-up areas, partic-
ularly near industrial zones. Man-made
electrical interference comes in all
shapes and sizes but can be classified as
intermittent or long-term.

It can be difficult to track down
intermittent sources of interference, but
fortunately their nuisance value is not
long-lasting. Common examples are
engine interference from the poorly
suppressed spark plugs of passing cars,
and arcing of electrical contacts in
thermostats and switches. If the source
is identified it is not too difficult to
suppress this sort of interference.

The longer-lasting variety iscommonly
due to harmonic radiation from tele-
vision timebases. Thisis audible {(onlyifa
nearby TV is operating) as a rough
buzzing located at intervals of 15.625kHz
across the MW band. Unfortunately this
form of interference often restricts any
serious DXing to outside TV hours.

Generally, as more and more electrical
equipment enters the home and office
the greater the level of interference and
the less chance there is of suppressing
it. Among the more recent sources of
(very potent) interference are VDUs,

computers, electronic telephones and
office exchanges. Regrettably there is
usually little DXers can do to cure this
affliction unless they own the offending
piece of equipment.

Jamming

Thisisadeliberate attemptto interfere
with reception and is usually a transmis-
sion of man-made noise intended to
blanket another programme to make it
unintelligible. The amount of jamming
present tends to reflect the degree of
political unrest in the world, and at
present there is relatively little to bother
the MW listener. One very prominentand
well established jammer can be heard
during the evening on 720MHz, designed
to prevent reception of R Free Europe.

Even if one lived in aworld without any
man-made interference, one would still
notice a whole range of noises that limit
reception of very weak signals. Of these
the least significant (for the MW listener)
are the thermal noise and other electri-
cal noise components actually gener-
ated within the receiver. This is because
the level of other naturally occurring
noise sources picked up by the receiv-
er's aerial is many times greater.

Common examples of these types of
interference are atmospheric static,
which manifests itself as a continuous
crackling noise, and lightning dis-
charges, which are heard as loud
crashing noises. The distinguishing fea-
ture of these signals is their broadband
nature; the noise will be heard at all
frequencies in the MW band at roughly
the same intensity.

DX file

After some excellent DX in October
and November MW-DX conditions
appear to have deteriorated somewhat.
This seems to be a regular feature of the
winter DX season and has come to be
known as the mid-winter anomaly.
However, if conditions follow pattern,
better DX should be heard as we
approach February and March.

Some of the more unusual stations
recently heardin the UK include Jamaica
Broadcasting (750kHz), Radiodiffusion
Tchadienne (840kHz), CBS Luchiang
Taiwan (600kHz), BSKSA Saudi Arabia
(1512kHz) and R Gronlands (570kHz)[Rew]
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ELMASET INSTRUMENT CASE

300x133x217mm deep £10.00 ea (£1.50)

REGULATORS
LM317T Plastic T0220 variable.
LM317 Metal

7812 Metal 12v 1A

7805/12/15/24 plastic ...
7905/12/15/24 plastic

CA3085 T099 Variable regulator .

COMPUTER ICS

Used Eproms are erased and verified

27128-300nS New £3.50 10+ £3 Used £2.50
2764 Intel/Fujitsu 300nS £2.50 Used £1.50
2716 EXEQPT ... .£2100-£1
2732 EXEQPT ...

2114 EX EQPT60p 4116 EXEQPT ...

6264LP15 8K static ram

6116 LP-2 (TC5517APL-2).

6116-2 (TC5517AP-2)

POWER TRANSISTORS
TIP141,142,147 €1 ea, TIP112,125,42B.
TIP35B £1.30 TIP35C

SE9302 100V 10A DARL SIMTIP121 ..
2N3055 Ex egpt tested

Ptastic 3055 or 2955 equiv 50p...

2N3773 NPN 25A 160V £1.80

DISPLAYS

Futaba 4 digit clock, fluorescent display 5-LT 16

... £1.00
.. £2.20

.2/£1.00

... £1.50

... 2/€1.00
..4/£1.00
..100/£30.00
...10/£16.00

Futaba 8 digit calculator, fluorescent display 9CT-

.. £1.50
LCD Clock display 0.7" dlglts ... £3.00
Large LCD Clock display 1" digits.... .. £3.00

7seg 0.3" display comm cathode . 2/€1.00

QUARTZ HALOGEN LAMPS
A1/216 24v 150w ... £2.25
H1 12v 55w (car spot). . £1.25

MISCELLANEOUS

Modem line transformer.

Coax plugs

4x4 MEMBRANE KEYBOARD .

INDUCTOR 20uH 1.5A .

COAXPLUGS

15,000uF 40v

NEW BRITISH TELECOM PLUG+LEAD

1.25" Panel Fuseholders

MAINS ROCKER SWITCHES 6A SPST

STAINLESS STEEL HINGES 145" BY 1" OPEN £1.00
10/£7.00

MAINS TRANSIENT SUPPRESSORS 245v ... 3/£1.00

TOK KEY SWITCH 2 POLE 3 KEYS - ideal for

car/home alarms £3£100- £2.00

12v 1.2w small wire ended lamps fit AUDI/VW TR7

VOLVO SAAB .. 10/£1.00

PTFE sleeving pack asstd colours ...

250 mixed res diodes, zeners...

Mixed electroiytic caps

Stereo cass B/P head

Mono head £1, Erase head.

Thermal cut-outs 50', 777, 85',120°C...

Thermal fuse 121'C 240v 15A

Veropins fit0.1" Vero

TO220 Micas + bushes 10/50p ..

TO3 Micas + bushes

..£1.50 100-80p
521

£1.50

. 5/£1.00

... 5/£1.00
£3(1.50)

100/£2.00
£2.50

... 200/£1.00
.. 100/£2.00

KEYTRONICS

332 LEY STREET, ILFORD, ESSEX
Shop open Mon-Sat 10am-2pm
TELEPHONE: 01-553 1863

ELECTRONIC COMPONENTS BOUGHT FOR CASH

RELAYS 240v AC coil PCB mounting 2 pole
changeover£1 3 polec/o... ... £1.00
Fig.8 mains cassette leads.... 3/£1.00
KYNAR wire wrapping wire 2oz reel
PTFE min. screened cable

TOKIN MAINS RFI FILTER 250v 15A
IEC Chassis plug/rfi filter 10A.
Mercury tilt switch small

Min. rotary sw. 4p c¢/0 1/8" shaft ..
Thorn 9000 TV audio o/p stage ...
10m7 CERAMIC FILTER 50p

6m or 9m CERAMIC FITLER 50p .
240v AC FAN 4.6 SQUARE NEW.
240/115v AC FAN 4.6” SQ. NEW ...
BELLING-LEE 12-way block L1469 ...
POTENTIOMETERS short spindle
2k5 10k 25K 1M Lin

500k lin 500k log long spindie
40KHZ ULTRASONIC TRANSDUCERS EX-EQPT.
NO DATA .. PAIR/£1.00
STICK-ON CABINET FEET .. 30/£1.00
TO3 TRANSISTOR COVERS .. . 10/£1.00
TRANSISTOR MOUNTING PADS T05/T018 £3/1K
DIL REED RELAY 2 POLE N/O CONTACTS
ZETTLER 24V 2 POLE c/o relay 30x20x12mm sim RS
348-649 £1.50 100+£1

RECTIFIERS
120v 35A stud...

12FR400 12A 400v small stud .
BY127 1200V 1.2A
BY254 800v 3A
BY2551300v 3A ..

1A BOOv bridge rectifier
6A 100v bridge ....

10A 600v bridge ...

15A 100v bridge

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

SCRs

MCR72-6 400v....

35A 600v stud

2N5061 800mA 60V T092
TICV106D .8A 400v T092 3/£1
MEU21 Prog. unijunction

TRIACS

TXAL225 8A 400V 5mA gate 2/£1.00

CONNECTORS {EX EQPT. price per pair)
‘D’'9-way 1. 15-way £1.50; 25-way o
37-way £2, 50-way £3.50; covers 50p ea

WIRE WOUND RESISTORS
W210orsim2.5W100F ONEVALUEFOR

R47 1R02R0 2R7 3R95R0 10R 12R 15R 18R 20R 27R 33R
36R47R 120R 180R 200R 330R 390R 470R 560R 680R 820R
910R

1K 1K15 1K2 1K3 1K5 tK8 2K4 2K7 3K3 10K

R05 (50miili-ohm) 1% 3watt

W22 or sim 6 watt 7OF ONE VALUE for

R47 1R5 9R1 10R 12R 20R 33R 51R 56R 62K 1201 180
270R 390R R47 560R 620R 1K 1K2 2K2 3K3 3K9 10K
W23 or sim9watt6 OF ONE VALUE for........... . £1.00
R22 R47 1RO 3R0 6R8 56R 62R 100R 220R 270R 390R
680R 1K 1K8 10K

W24/ sim. 12 watt 4 OF ONE VALUE for

R50 2RO 10R 18R 47R 68R 75R 82R 1508 180R 200R

.. 10m/€£1.00
£3.00

.£3.00

.. £1.00

.. 2/£1.00

.. 2/£1.00

... 100/£20.00
.100/£25.00

. £5.50 (£1.60)
. £7.00 (£1.60)
4/£1.00

100/€1 5.00
3/£1.00

diacs 25p

100/£35.00

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

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

TIL81 T018 Photo transistor

TiL38 Infrared LED

OPI12252 Opto isolator .

Photo diode 50p

MEL12 (Photo darlington base n/c) ..
RPY58A LDR 50p ORP12 LDR ...
LEDs RED 3mm or 5Smm 12/€1 ...
GREEN or YELLOW 3 or 5mm 10/£1
FLASHING RED 5mm 50p

DIODES

183740 Germanium

1N4004 or SD4 1A 300v ..
1N5401 3A 100V

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

MULTI TURN PRESETS

10R 20R 100R 200R 500R
2K 5K 22K 50K 100K 200K

IC SOCKETS

6-pin 15/218-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1;
100/£12: 1k/E50; 22/28-pin 25p: 24-pin 25p; 100/£20;
1k/£100; 40-pin 30p: 16-pin 12/£1; 100/26

TRIMMER CAPACITORS small
GREY 1.5-6.4pF GREEN 2-22pF ...
GREY larger type 2-25pF

SOLID STATE RELAYS NEW
10A 250v AC

Zero voltage switching
Control voitage 8-28vDC ...
VARIAC 0 to 130v 6A new uncased.

POLYESTER/POLYCARB CAPS
1n/3n3/5n6/8n2/10n 1% 63v 10mm
10n/15n/22n/33/47n/68n 10mm rad..

100N 250V radial 10mm 100/£3 ..
1u5 P/carb 15mm rad

2u2 160v rad 22mm

470n 250v AC X ratedrad.. .
33n/47n 250v AC X rated rad 15mm.
10n 250v AC X rated rad 10mm

100n 600V SPRAGUE axial 10/£1

BEAD THERMISTORS
GLASS BEAD NTC Res (@ 20

250R 1K2 50K 220K 1M4

R53 THERMISTOR

BEAD TANTALUM CAPS

825V 47u 3V 12/£1. ... 100/£6.00
2u220V 8/£1 .. 100/£8.00

MONOLOTHIC CERAMIC CAPS
i 100/£3.00
100/£3.00

100/£26.00
.. £1.00

. 6/£2.00
... 50p

... 85p
100/£6.00
100/£6.50
100/£30.00

. 100/€1.50
100/£2.00
.. 100/£3.00

.. 100/£2.50
100/£4.00

.. £2.50
.. £6.00 (£2)

.. 100/£7.00 (£1)
.. 100/£10.00 (£1.50)

470N 50V 100/€7 1uF 50V
10N 50v dil package 0.3" rad. £4/100 £35/1k

STEPPER MOTOR 4 PHASE 2
9v WINDINGS

10/£35.00

OFFICIAL ORDERS WELCOME

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

ADD 15% VAT TO TOTAL

EN
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’Uh fhese pages we present details of
#‘mteljésﬂng oontacts from clubs and
Md‘ivrduals. We would be happy to
fec:eive any similar items from readers

Components fair

The Pontefract and District
Amateur Radio Society is
having a components fair on
Sunday 16 March from 11amto
4.30pm at the Carleton Com-
munity Centre, Pontefract
(between Darrington and
Pontefract town).

The event is based on the
Mobile Radio Rally but the
differenceis thatitisaimed at
the home constructor and the
DIY enthusiast.

Traders are invited to sell
only components, surplus
equipment, instruments and
antennas. New black box type
equipment is not allowed.

There will be talk-in on S22,
alicensed bar, a bookstall and
a QRP club stall.

For further information
about this and the society’s
other activities contact: C
Mills GOAAO, 27 Pendennis
Avenue, South Elmsall, Nr
Pontefract. Tel: (0977) 43101.

Publicity please!

The UoSAT Spacecraft
Control Centre of the Uni-
versity of Surrey receives
many letters asking for
details, descriptions and
results of experiments car-
ried outon UO-9and 11. While
they do their best at UoS to
write articles and papers for
publication, they believe that
there must be many
experimenters around the
world carrying out interesting
activities which could be pub-
lished and shared with other
enthusiasts.

So please take some time
this year to write up your
activities (articles from the
simplest station to the most
complex can be equally inter-
esting) and send them to
G3YJO at UoS (and to your
national society and radio
magazines). Suitable articles/
papers/descriptions will be
included in the UoSAT Oscar-
9 Bulletins and also for-
warded (if desired) to
AMSAT-UK for possible

inciusion in Oscar News.

A further pointraised by the
UoSAT team was that there
still seems to be awidespread
lack of confidence in the
programme’s relevance to
amateur radio ~ mainly due to
a lack of published informa-
tion, particularly results. Do,
therefore, devote a little time
to making your national soci-
ety, other radio magazines,
and AMSAT groups aware of
what is going on with UoSAT ~
the chances of success in
raising support for further
UoSAT spacecraft depend on
this publicity.

Bath-time

The Bath and District
Amateur Radio Clubmeets on
alternate Wednesdays at
7.45pm in the Englishcombe

Inn, Englishcombe Lane,
Bath.
Ciub night generally

includes talks and demon-
strations, as well as ‘On The
Air Nights’ using the club
callsign, G4TMH. In March,
club nights will be on the 5th,
when there will be a talk on
the use of computers in
amateur radio, and the 19th,
when there will be a natter
night.

All facets of amateur radio
are catered for and newcom-

ers will be given a warm
welcome.
For further information

contact H Welchman G6EIY
on (0225) 318128 (home) or
(0225) 28010 (business), or L
Lear G3FIH on (0225) 837539.

75th anniversary award

As part of their 75th
anniversary celebrations, the
Derby and District Amateur
Radio Society, incorporating
Derby Wireless Club which
was founded in 1911, are
issuing a special com-
memorative certificate.

The certificate, issued in
conjunction with the Derby
City Council, is for contacts
with the special event station

GB3ERD during the
anniversary year 1986. The
station is operational each
month. The first occasion was
on 8 January from the Council
House in Derby.

To obtain the award, sta-
tionsinthe UK are requiredto
contact GB3ERD and four
other Derby stations.
Amateurs outside the UK
have to work GB3ERD and two
other stations in Derby.

All contacts must be made
during 1986 and claims, with a
copy of log details, should be
certified . by two other
amateurs and sent with a 9
inch by 6 inch SAE plus 75p
(UK)or51RCs (outside UK) to:
G4HDP, 97 Woodlands Road,
Allestree, Derby DE3 2HH.

Special QSL cards are to be
issued for contacts with
GB3ERD and claims should
be sent to G4HDP.

Dubus subscriptions

Readers with an interest in
UHF projects will doubtless
be aware of the magazine
Dubus. 1t is published in
Germany four times a year
and distributed in the UK by
Kenneth J Hatton.

Dubus is a non-profit
making publication, with no
advertising or support from
commercial enterprises.

Subscriptions for 1986 are
currently being collected,

and cost £7.50 from: Mr K J
Hatton, ‘Thorneycroft House',
Shield  Hill, Haltwhistle,
Northumberland NE49 9NW.

Sexist comer

We recently heard some
mostintriguing news from the
QTI  Talking Newspaper
Association for radio
amateurs. Apparently, the
organisation has a new
employee, Shirley Evans,
described as: ‘18, blond with
blue eyes’ and the QTI-TNA
‘fully expects amateurs to
beat a path to its door in
future.

We are sure that Shirley
Evans has many talents other
than her ability to be decora-
tive and are curious as to what
the association is suggesting.
Anyway, good luck in your
new job, Shirley, and we hope
that the QTI-TNA's press
release doesn’t bring you too
much unwanted attention!

The QTI-TNA can be con-
tacted at: 2 Cartmel Walk,
North Anston, Sheffield S31
7TU. Tel: (0909) 566301.

GB3KB apologies

We would like to apologise
to the Kent Border Repeater
Group (GB3KB) for some
erroneous information pub-
lished in QSO in the January
1985 issue.

In an article entitled Biggin

The Russians are coming!
In an article entitled Con-
spiracies thrive on seventy-
five in the December 1985
issue of Media Monitor, a
monthly bulletin for SWLs and

DXers, the follownng report

was made:

‘Right-wing American hams
are using amateur radio to
swap horror stories about
alleged threats to the Amer-
ican way of life.

‘The Soviet Union, ‘world
government’, liberal US
politicians and sexual per-
missiveness are all targets on
the Liberty Net, monitored in
London on Sundays at around
03.45-4.30UTC.

‘The participants meet on
3950kHz (75 metres) in LSB.
Prominent among them is
Kl2Jd/Maritime Mobile.” .

Kl2J's operator has
apparently said of the Rus-
sians: ‘All the people in our
government that are talking
to these monsters, these jail-

ers, these Gulag operators,
are in my opinion party to the
crime. Shame on them; shame
on them indeed...soon we
will all be behind the same
Gulag when they've colo-
nised the entire planet.’
Many readers may disap-
prove of the hobby being
used as a political mouth-
piece, although, according to
Media Monitor, Liberty Net is
not the only political forum
conducted by radio amateurs.
The World Peace Net meets
on Saturdays at 23.55UTC
on 14250kHz, *...for the
exchange of ideas and
information connected with
the peace movements in
different countries’.

Media Monitor makes
interesting reading. The sub-
scription rates for the UK are
£30 for 52 issues or £15 for 26
issues. Contact Roger Tidy at:
11 St Philip House, Lloyd
Baker Street, London WC1X
9BA. Tel: 01-833 0978.
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Hill repeater we referred to
the GB3KB repeater as a
project of the Biggin Hill ARS,
when in fact it is under the
control of the Kent Border

Group.
It is correct that the group
are currently negotiating

about the possible use of a
site in Farnborough, Kent, but
itisapparently too early to say
whether the repeater will be
installed there.

Up to date information can
be obtained from the Honor-
ary Secretary G4NSY QTHr,
and not, as previously stated,
from Robert Senft GOAMP,

Radial

The Radio Amateur Invalid
and Blind Club has sent us its
newsletter, Radial, which is
full of useful and interesting
information.

One item mentions that the
manual for the lcom 751 HF all
band transceiver has now
been transcribed into Braille
by the Leeds Braille Group
and is obtainable, free of
charge, from Custom Liason,
338-346 Goswell Road, Lon-
don EC1V7JE, or by telephon-
ing the night-line service on
(01)278 9615.

Also the recent publication
How to Improve Television
and Radio Reception, pro-
duced by the Radio Investiga-
tion Service of the Depart-
ment of Trade and Industry,
will be recorded on one C90
cassette if the cassetteissent
to The Express Reading Ser-
vice, 79 High Street, Tarpor-
ley, Cheshire.

If you are interested in
joining the RAIBC or would
like to find out more about
them, write to: 9 Conigre,
Chinnor, Oxon OX9 4JY.

Grovel, grovel . . .

Can any of you charitable
TV-DXers help anewcomer to
the hobby? Mr G Godfrey
would like to share some of
your valuable experience and
is also looking for suitable
equipment, so if you can help
write to him at: 558 Fulbridge
Road, Werrington, Peterbor-
ough PE4 6SB.

Weather or not

The City of Bristol RSGB
Group is having a visit from
the Bristol Weather Centre
staff on 24 March.

The group meets at the
Small Lecture Theatre, Uni-

versity of Bristol, University
Walk, Clifton, Bristol at
7.30pm and meetings are
usually held on the last Mon-
day of the month.

For further information
contact: Colin  Hollister
G4SQQ, 34 Battersby Way,
Henbury, Bristol BS10 7SU.
Tel: (0272) 508451.

Green flash

The Irish Radio Transmit-
ters Society has sent us its
newsletter which features,
among other things, a very
useful article about lightning
and its effects on antenna
sites.

The society is crying out for
articles for the newsletter
(who isn't?), so if you've got a
few spare minutes, why not
knockoutapiece onyourown
special interest?

If you live on the Emerald
Isie and are interested in
finding out more about the
society, write to them at PO
Box 462, Dublin 9.

More from MARS

Happily settling into new
premises at Broad Street,
Birmingham, the Midland
Amateur Radio Society has
managed to achieve its objec-
tive of having something
happening every night of the
week.

On Monday nights there is
an RAE class in preparation
forthe May exam. On the third
Tuesday of each month there
is usually a lecture. Morse
classes by lan G4TKM are on
Wednesdays, and Thursday is
now °‘Night on the Air. A
recent innovation is a club
‘Activity Night' on Fridays,
when members can use the
premises for any radio
amateur activity.

If you want to know more
contact: Stewart G8ODT, 138
Hillside Road, Great Barr,
Birmingham.

G-QRP Club

The diary for the G-QRP
Club in 1986 reminds us that
the ARRL International DX
SSB and DX CW contests are
being held on 15/16 February
and 1/2 March respectively.

The club’s journal, Sprat, is
choc-full of interesting and
practical items including an
ingenious design for a ‘fag

box transmitter’ by Chris
Page G4BUE.
Further details can be

obtained from: Rev George
Dobbs G3RJV, St Aidan’s
Vicarage, 498 Manchester
Road, Rochdale, Lancs OL11
3HE. Tel: (0706) 31812,

FET fetish

QOn 21 February the South
Manchester Radio Club will
host a lecture  called
‘Introduction to FETs' by
Chris Ward G4HON.,

The club meets at 8.00pm
every Friday at the Salemoor
Community Centre, Norris
Road, Sale, and there is an
informal meeting on most
Monday nights in the shack.

For more details contact: J
R Higson G4NTY, 24 St Mary’s
Road, Walkden, Manchester
M28 5RF.

Venue change

The Biggin Hill Amateur
Radio Club wishes to remind
its members that from Tues-
day 18 February the new
meeting place will be the
Downe Village Hall (next to
the George & Dragon pub), 24
High Street, Downe, Kent.

Meetings will start at
7.30pm and finish at 10.00pm
to enable younger members
to attend and to allow the
dipsomaniacs of the club to
have a noggin before closing
time inthe George, nextdoor!

For more details about the
club’s activities contact:
Robert Senft GOAMP, Mill
Hay, Standard Road, Downe,
Kent BR6 7HL. Tel: (0689)
57848.

Movin’ on

The Southgate Amateur
Radio Club’s meetings will
now be held atthe Holy Trinity
Church Hall, Green Lanes,

Winchmore Hill, London N21.

On 13 February, Harry
G4CCM will give a tatk on
VSWR meters and this and all
other meetings will start at
8.00pm, with doors opening at
7.30pm,

For further details please
contact: R F Snary G40BE, 12
Borden Avenue, Enfield, Mid-
dlesex EN1 2BZ. Tel: (01)360
6555.

Edgware net

The Edgware & District
Radio Society meets on the
second and fourth Thursdays
of each month at8.00pm at the
Watling Community Centre,
145 Orange Hill Road, Burnt
Oak, Edgware.

The society has a net on
1.875MHz at 22.00hrs (clock)
and transmits slow Morse on
1.875 and 144.175MHz from
20.30 to 22.00 at 4 - 14 words
per minute on Mondays, and
from 19.30 to 21.00hrs on the
first and third Thursdays of
each month at8-16 words per
minute.

For further information
contact: John Cobley
G4RMD, 4 Briars Close, Hat-
field, Herts. Tel: Hatfield
64342.

Brighton and District

The Brighton and District
Amateur Radio Society meets
on the first and third Wednes-
days of each month at 8.00pm
in the Seven Furlong Bar of
the Brighton Race Course.

Each Monday there is a
Morse class and details of this
can be obtained from G4HLH
or G3YY, both QTHr,

For more information con-
tact Peter Turner G4liL on
Brighton 607737.

1981.

apologies for

again. DAL.

AN APOLOGY

It appears we've been rather naughty boys
and girls. In January's Medium Wave DXing we
reproduced a drawing of a 40 inch box loop for
MW which was, unbeknown to us, copyright of
IPC Magazines. It originally appeared in the
article Qut of Thin Air by the late lamented
Charles Molloy, in Practical Wireless during

We would like to offer IPC our wholehearted
this unforgivable piece of
poaching. Although inadvertant it was still
inexcusable, and Yours Truly has quite rightly
had his wrist slapped. Sorry. Won’t happen
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accept ads not on our order form,

Simply complete the order form at the end of these ads, feel free to use an
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'FREE CLASSIFIED ADS

FREE CLASSIFIED ADS CAN WORK FOR YOU
We are pleased to be able to offer readers the opportunity to self your:
unwanted equipment or advertise your ‘wants’.

. CM144SE.

-

Send to: Radio & Electronics World, Sovereign House, Brentwcod, Essex

. DEADLINE
Advertisements will be inserted in the first availabie issue on a first come first
served basis. We reserve the right to edit and exclude any ad. Trade
advertisements are not agcepted.

AND CONDITIONS

B Sommerkamp KT7B HF transceiver with match-
ing frequency counter (YC7B). Will seil or do deal
for Zm multimode (Yaesu FT480R preferred). Also
Bremi BRL210 200 watt linear valve amplifier
complete with cooling fan, £55. Also wanted, 20A
PSU to swap for 10A PSU plus cash adjustment
(13.8V). Tel: Joe, (061) 2025764 after 5pm weekdays,
anytime weekends.

B Yaesu FRG-7700 HF communications Rx, 0-
30MHz. Used only a few hours, mint condition,
boxed with manuals, £280 ono. Tei: (0274) 594880
(Bradford, W Yorks).

B Ultra Cub 2 metre handy-talkie. Five channei
rugged rig, ¥2W RF to BNC socket. Metal cased
type 4B7 PH2T. Xtalled on R7, S20, S22, S23.
Complete info and ccts, free 12V Nicads, only £35.
Phone Steve G8KDL, Ipswich (0473) 54405 even-
ings.

B 10m SSB 28.275-28.740, 12 watts, Realistic 40ch
+4kHz vgc, £50. WPO Morse memory, unwanted
gift, 120sec, brand new, £45. Heathkit Rx HR10B,
3.5-30MHz vgc, £50 ono. MBM 48/70cm ant, £15.
H/man rotator with 25ft lead, £25. P Darcy, 254
James Greenway, Lichfield, Staffs WS13 7JZ.

W Bird Thruline element, 70cms 50W, £25. Advance
industrial power supply, 10A cont. metered and
fused, 13.8V adjustable, £30. 12 core screened
cable, 80ft, £5. 24cms valve PA, CQ-TV design,
brass cavity, includes 2C39A, unused, silver plated
anode and fingers, needs PSU. Offers? Tony
G4NGU. Tel: King's Lynn 760667.

B Trio TS520S with VFO 520 and Z match in very
good condition, £350. Marconi Commander 400
watt marine Tx with handbook and QV08/100
valves, £200. Buyer collects. G | Syndenham, 41
Alexandra Road, Beccles, Suffolk NR34 9UD. Tel:
(0502) 715419.

@ Commodore Vic20 computer with C2N cassette
recorder, Kempston Competition Pro Joystick, 50
games program book, manual. All boxed in good
condition, £65 ono. Also Aquarius computer with
Mini Expander 2 joysticks and 2 games (Tron and
Snafu). Boxed in excellent condition, offers
around £40. Mr Witham, 4 King George Road,
Colchester, Essex CO2 7PE. .

B Model 8 AVOmeter. Very good condition,
recently recalibrated, £85. Tel: (0942) 31155.

M Oscilloscope: Crotech 3337 30MHz dual trace
triggered model, current list price over £450. Only
two years old, virtually unused. Telephone Tucker
on Chesterfield (0246) 882113,

M Yaesu FRG-7700 HF comms Rx, mint condition,
boxed, manual, hardly used. 0-30MHz, USB, LSB,
AM (3), FM, good bargain at£260 ono. Edwards. Tel:
Bradford (0274) 594880.

B Sony ICF-7600D PLL synthesised receiver with
fong wire aerial, mains supply and headphones,
£99. Tel: Brighton (0273) 37459 after 6pm.

B Yaesu FT290 muitimode 2m, £200. Prism VTX 500
modem for ZX Spectrum, £40. RTTY unit, complete,
connects via transceiver and Spectrum computer,
£90. 2m mobile antenna, £15. 2m home base
antenna, £20. PRO47 scanner, complete. 70cm
crystals, £45. Tel: Harpenden 64349 after 7pm.

B Metal detector, C-scope K5000, VLF,TR, ground
exclude, discriminator. New, only used once. Cost
new as kit, £120. Now made up in perfect working
order complete with manual, half price bargain,
£60. Tel: Whitstable 264983 afternoon or evening.
B [com IC271E 25W 2m base muitimode, fitted
muTek front end, £525. Brother M-1009 Centronic
parallel dot-matrix printer, true descenders.
Nearly brand new, £130. Tripler i/face: link
Commodore computer to Centronic printer, no
software required, £30. Terry Bruce G6IAT QTHTr.
Tel: Luton (0582) 23750.

B Trio 2300 2m trcvr and 10W linear. Synthesised

L3
80ch, super for portable/mobile/base, complete
with Ya-wave telescopic, and ‘rubber’ flexi aerials,
Nicads, charger, case, all leads, manuals. Boxed,
mint condition, £150.00 complete or consider p/x
for HF transceiver. Wanted: HF ATU, 100W + power
handling, and DFM up to 30MHz +. Please contact
Roy GOBZT on Sedgley (West Midlands) (09073)
78792.

B Large amount of tested ex-equip parts: semi-
conductors, resistors, caps, motors, aerials, vari-
caps, trans, valves, VO640, VO620, V0310, 6BHS,
etc. Complete Pye sets F27, Reporter, Westmin-
sters/Cambridge, Vanguard, Bantams. RTC mod-
meter freq counter, test osc, sig gen. Alt at
ridiculous prices. Alan Page, Homeleigh House,
East Taphouse, Liskeard, Cornwall DL144NQ. Tel:
(0579) 20187 for details.

8 400W HF ATU, 1.8 to 30MHz with two roller
coasters etc and RF ammeter, £60. Carriage £8.00
extra. muTek TVVF50a 10m to 6m transverter, high
performance, new and unused, £200 ono.
Unwanted Xmas present. John Moxham G8KBQ,
22 Whiting Road, Glastonbury, Somerset BA6 8HP.
Tel: (0458) 34105.

B R2000 gen cov Rx, all mode, one year old,
£350.Used with HQ1 triband minibeam 10m, 15m,
20m, other frequencies, with ATU. HQ1, £80. £420
both. Tel: Ely (0353) 61323 anytime.

W Shack clear out by order of XYL. Lots of
transformers, meters etc, SAE list. Army C42
Tx/Rx, covers 6m, offers or swap for 2m mobile.
Public address system, CTH amplifier, 100W 12V, 6
horn speakers, mic, stands etc, offers or swap for
radio/video gear WHY. Marconi V322 studio
camera c/w manual, cables etc, £40. Wanted:
Circuit diagram info for R210 Rx Army. Ray Hill
G6TSL, 7 Willowbrook, Greytree, Ross on Wye,
Hereford HR9 7JS.

@ Trio TS530SP HF transceiver, as new, boxed,
£565. Triband HF Gem quad, £100; buyer disman-
tles. FT902 speaker, £15. FP707 12 volt power
supply, as new, £90. FT707 linear relay, £15.
National (USA) NCB81X hamband receiver, 10
tubes, 1938, 260. Early French superhet, C1928; four
early Marconi portables 1927-1932; Ekco mains
TRF C1930; Pye portable, 1929; Cossor Melody
Maker, 1929; McMichael 135 superhet; Phitips
Monoknob table and console; many other early
radios. Jim Taylor, 5 Luther Road, Winton,
Bournemouth. Tel: (0202) 510400.

B 23cm gear, new and unused, no time for use as
XYL ill. Fortop TVR1300 Rx, £95. Fortop TVD100
demodulator, £15. Two CR23 J/B antennas, £20ea.
Two AR100250kg rotators, £20ea. Two oscilloscope
transformers, £5ea. All prices collect, carr extra.
Burton G2JR, 149 Longfellow Road, Coventry. Tel:
(0203) 455021.

B Have ARA40 rotor, 2 metre beam, also 15m UR67
cabie, HF5 vertical and Trio grid dip meter. Would
swap for BBC hardware, modem, DFS, disc drive,
printer etc or general coverage receiver WHY?.
John. Tel: (0606) 550258 after 6pm.

B HW-8 deluxe CW QRP trncvr. 5W out on
80/40/20/15 bands, superbly built and includes
fitted RIT, 25kHz xtal calibrator, audio amp, Rx
mute switch. Very smali/light, runs off 12V. Ideal
portable car/caravan holiday rig, beautiful trncvr,
£110. Heath SB-620 Scanalyser: see visually state
of any band. Suits all IFs. Also selling complete
weather satellite system for BBC-B, ring for
details. Wanted: Sony iCF2001 scanning Rx. Steve
GM4GTU (QTHr). Tel: (0224) 743039 or (0224) 646464
Ex 251 daytime.

8 Samantha Fox! Now that | have your attention, |
am clearing out electronic components. All are
new and unused. For full details contact: D Martin,
6 Downland Garden. Epsom, Surrey.

B FT101ZD with 250Hz CW filter, £390. FRG-7

receiver with commercial FM board fitted, £120.
Trio TR2400 2m hand-held with ST1 base stand,
speaker mic, leather case, £145. WPO Comms
Universal Morse Memory, £40. 4m AM dash
Westminster, £30. 70cms Westminster, £55. Dragon
32 computer with books, tapes and G4BMK RTTY
cartridge, £60. Three-band trapped HF vertical,
£40. Buyer to inspect and collect. George G14SJQ
QTHr. Tel: (0762) 334648,

B Wood & Douglas 70cm Tx/Rx 600mW output on
RB6, £45. GBRHU QTHr. Tel: (0273) 516801.

B Marconi bridge TF868/1, £75. Nicolet range
translation unit, £25. Oscillograph thermal recor-
der, £45. Modems, Racal 5500/96, £45. Tektronix
oscilloscope, dual beam 25MHz Type 551, £110.
30MHz with delay sweep Type 555, £185. CT436
oscilloscope, needs attention, £25 ono. Solartron
'scope, CD1740 with CX1741 and CX1744 plug-ins,
spares or repair, £65 ovno. Tektronix manuals,
plug-ins, trollies and spares. Tel: (01) 868 4221.

B HF Rx, Eddystone 830/9 300kHz-30MHz, AM,
SSB, CW, very good condition, working. May be
able to deliver, £175 ono. Will exchange WHY. Tel:
Leeds 677101,

B Wireless World FM tuner and hi-fi preamplifier,
both working. Black and white television camera,
should work. Wireless World magazines 1968-1982.
Offers. Mr D Corder, Low Weasdale, Newbiggin-
on-Lune, Kirkby Stephen, Cumbria CA17 4LY. Tel:
(05873) 246 after 6pm.

B Signal R532 digital airband scanner, £140.
Swinburne DR600 airband monitor, £140. Samatron
U-verter — converts 118-136MHz to 225-400MHz,
£40. Altai AR200XL rotator + controlier, £25. Tel:
(051) 426 3375 (after 5.00pm).

B Frequency counter: Black Star Meteor 1000,
1GHz, brand new with leads, PSU and manual.
Unwanted gift,£1750no or WHY. John G1LUG. Tel:
Coventry 450476.

B 20MHz dual trace scope, HP, vgc, £70 ono.
Aircraft band converter 118/24, £20 ono. Cassette
head de-magnetizer, £5. Buyer collects. Tel: (031)
229 7012 office hours, ask for Tommy.

B Yaesu FTV-901R 2m transverter with manual, in
good condition, also Yaesu FT-901DM VFO with
manual, good condition, £150 each ono or both for
£2750n0.Tel: (01) 4710669 after 5pm, ask for Danny.
B DX302 general coverage receiver, 0-30MHz,
digital display, AM, SSB, CW modes, mains/battery
operation, telescopic aerial, handbook, boxed in
excellent condition. Cost £290 new, will accept
£135 ono or exchange for Spectrum Plus compu-
ter. Howard, 9 St Catherines Road, Pound Hitll,
Crawley, West Sussex RH103TA. Tel: (0293) 884327.
® Transistor curve tracer, Telequipment model
CT71.Measures and displaysdynamic characteris-
tics of transistors, FETs and diodes. in first class
condition and complete with full operating
instructions and maintenance and calibration
details. Full details and specifications will be sent
on receipt of an SAE. Price, £300. Tel: Milton
Keynes 662791.

B Trio 9130, as new, 3 months old under guarantee
(recently passed Morse, going to HF), £420. Tei:
Nailsea 851608.

m Clearing out: Mode! 40 AVO; Pye power/SWR
meter; CB SWR meter; Shibaden video camera
with electronic viewfinder; zoom lens: Phillips
stereo speakers; Goodmans heavy duty 20 watt
speaker; BSR 3 speed autochanger with diamond
styius; GEC wire recorder, last used in WWI| but
still working; Agavox dictaphones; QQV03-20A
valves; Pye Vanguard and Bantam manuals. Also
many other bits for Pye Cambridge and Westmins-
ter. Offers invited. Watker, 23 Forest Hill, Yeovil.
Tel: (0935) 25225.

B Maplin Matinee organ, £250 or exchange WHY?
Mr J Tyler/Tel: Worcester 429413,
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B Heathkit airband receiver, faulty one con-
sidered. Also seek set Radioshack books under-
standing dc and ac circuits; data and circuit
Hitachi 5446-P766 tuner display module plus
LC7257 chip data. Jones, 14 Algreave Road,
Cheadle Heath, Stockport, Cheshire SK30NH. Tel:
(061) 428 9539 after 6pm please.

B TV DXers, newcomer to hobby seeks advice and
equipment. Please write to Mr G Godfrey, 558
Fulbridge Rd, Werrington, Peterborough PE4 6SB.
B A young man wants to be trained and work for
any electronics company or small electronic home
constructor. | want to know about making and
repairing electronics: PAs, alarms, video, audio
etc. | want to have my own company in future. |
shail be glad to hear from any firm, company or
home constructor. Please write to Anthony Oboh,
31 Farnborough Way, North Peckham Est, London
SE156HQ.

B HF ATU, 100W + power handling, and DFM up to
30MHz +. Please phone Roy GOBZT on Sedgley
(09073) 78792.

W Wanted urgently, 807 valve bases + Woden type
UM3 modulation transformer, will pay cash. Alan
Page, Homeleigh House, East Taphouse, Liskeard,
Cornwall PL14 4NQ. Tel: (0579) 20187.

B Ex-army receivers, R107, R109, W538, R209,
W519, command receivers, BC453, BC454, BC946,
R28, Aircraft receiver R1155, also other ex-forces
receivers and transmitters working or suitable for
spares. Tel: (091) 4103706.

B WW2 British airborne radio collection still
requires R1116,R1082, H2S, R3136, DF ioop type 1,3
or 4. Also need bits and pieces for these and other
airborne set-ups WHY? Available for other
museums: Loran APN-4and Gibson Girl BC778. Mr
C Baker, 71 Sunnyhill Ave, Littlteover, Derby
DE37JR. Tel: (0332) 769404,

| Q multiplier unit for Heathkit RA1receiver, also
S8B unit for Murphy B40d receiver. Can collect

London or Oxford area. Eason, Lynwood, Holton,
Oxon OX91PU. Tel: (08677) 2300.

B SX200 scanner or similar, must be cheap. Tel:
(0762) 42870 (Craigavon, N. Ireland) after 6pm.

B Marconi 1017 receiver, Heathkit RA-1 receiver,
Codar ATS transmitter. Please write to Richard
Marris, 35 Kingswood House, Farnham Road,
Slough, Berks SL2 1DA.

8 Pyepocket phone PE2UB, mustbe working with
mike. Also CB rig, any condition, prefer 27MHz
multi-mode, must be cheap: very limited budget
due to unemployment. Steve Kelly, 137 Brookhurst
Ave, Bromborough, Merseyside L630LE. Tel: {051)
334 4301.

B Totsuko TR-2100M 2 metre SSB rig. State
condition of equipment and price, letters only
please. Mr lain J Menzies, 105 Craigton Road,
Aberdeen, Scotland AB17TY.

B Sony ICF2001 scanning Rx. Tel: (0903) 776570
(West Sussex).

B Samantha Fox! Now that | have your attention,
please can anyone with TV knowledge corres-
pond. | needto get two TVs working again so | can
sell them to buy some radio gear. In one | need to
locate the video amp; | can’'t work out what
components make up the video amp and get
colour going. | wouid be extremely grateful for
your help and will pay all postage. | also want CB
radio gear - nothing too large or small, but for this
please send SAE. | am also trying to geta TV Tank
Battle game, a dedicated chip type similar to the
Stunt Cycle type game. it was a project in some
electronic magazine in '79 or early '80. Must be
working or main chip must be OK. Please write and
enclose stamp for reply. D Martin, 6 Downland
Garden, Epsom, Surrey KT185SJ.

B Add-on Teletext decoder with remote control
for use with a colour TV set. Unit must be in
excelient working order. Tel: Waisall (0922) 27011.
8 Details of any mods for the receiver section of
the Redifon A43R Mark 2 UHF radio set. Also copy

of circuit and data to photocopy. Also handset and
rod antenna for same. A Blair, 55 Burnopfield
Road, Rowlands Gill, Tyne and Wear NE39 1QQ.
B Marconi TM9954 log amp, AR88 Rx cabinet,
ARB88 S meter, Marconi TF2172 amp, Marconi TE137
2 piece trimming tool for CR100/B28 receiver. Tel:
Winchester (0962) 56064.

m Cheap scanner or2m Rx fora new SWL. Also has
anyone got any unmodified Pye Motofones.
Spares also needed for Motofones: crystals, spare
boards etc. Contact lan or Simon on Lincoln (0522)
46145.

B Any info, operating instructions, circuits etc on
the following: ex-govt test set TD279, Weston
oscillator mode! E692, Roberts valve and circuit
analyser. All expense gladly met. D J Tabor,
Woodside Cottage, Wheelers Lane, Smallfield,
Horley, Surrey RH6 9PT. Tel: (034284) 3144,

B Pensioner needs Arac 102 receiver, as cheap as
possible please. Walter Gates, 16 Highmill Drive,
Scarborough, North Yorkshire YO12 6RN. Tel:
(0723) 365093.

W Revcone discone antennas, multi-channel
70cm rig, eg PF2UB or PF70 or WHY. Short wave
comms Rx, eg Eddystone EC10 Mkli or similar,
about £50. GBRHU QTHr. Tel: (0273) 516801.

m Manual for Hewlett Packard 185B oscilloscope
1963 to buy or copy. Tel: (09276) 5562.

B R107 ex-army Rx, complete and in original
condition. Details to Tony Howard, 55 Harpur
Centre, Bedford MK40 1TH. Tel: (0234) 68559.

B Codar ATS transmitters in working, dying, or
dead condition. Also circuit, handbook or any info
on Heathkit Model FM-4U and SD-1 tuner. Also
handbook for Heathkit RG-1 Rx. Please write to
Marris, 35 Kingswood House, Farnham Road,
Slough, Berks SL2 1DA.

8 Yaesu HF transceiver FT77, good working order.
Also power pack, HF horizontal aeriat, multi-band,
reasonable price. William McCann, 1 Ross Rd,
Belfast, Northern ireland. Tel: Beifast 242663.

FREE CLASSIFIED AD ORDER FORM

Send to: Radio & Electronics World Classified Ads-Sovereign House - Brentwood - Essex - CM14 4SE

Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate
sheets for second and subsequent ads
ForSale......ccooovcvvveneviiiiieecnnnnn,

USE BLOCK CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

........... [0 Wanted......cooovvenrvernn.

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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MAXI-Q

COILS AND CHOKES

L PREVIOUSLY MADE BY
s :::_'_J el | s s DENCO SAE PRICE LIST
= A D 8 BRUNEL UNITS, BRUNEL
| g ROAD, GORSE LANE IND
= y .| | ESTATE, CLACTON, ESSEX
== CO15 4LU.

S
. ///

alcod DIY SPEAKERS

% Send for our FREE price list

PL15 all we ask is a large SAE
(22p stamp) (Overseas US $2 bill)

(Europe - 2 International reply coupons)
SYSTEM DESIGNS (Total Kits): Focal,
KEF Constructor Series, etc

DRIVE UNITS Focal, KEF, Audax,
Celestion, Coles, Peerless, Seas, Siare,
Scanspeak, etc Also Group/Disco Units

CROSSOVER NETWORKS — Active &
Passive Components, Accessories etc
Expert advice via our enquiry service.

ELEKTOR/KEF PL301
Units, Networks & Components

Full details from
FALCON ELECTRONICS
Dept RE, Tabor House, Mulbarton,
Norfolk NR14 8JT
(Proprietors: Falcon Acoustics Ltd)

RF DEVICES AT ROCK
BOTTOM PRICES!

Over 30,000 RF devices at low prices
REPLACEMENT RF TRANSISTORS

MRF454 HF/SSB 80W £20.20
MFR450 HF/SSB 50W £12.60
MRF238 VHF/FM 25W £12.80
2SC1969 HF/SSB 18W £2.50
2S8C2043/1307 HF 16W £2.00
28C1947 VHF 3.5W £7.60
2SC1946A VHF 32W £14.30
REPLACEMENT RF POWER
MODULES
M57704/SAU3 UHF 15W £39.00
M57712/SAV7 VHF/FM 25W £43.60
M57713/SAV8 VHF/SSB 15W £39.00
M57716/SAU4 UHF/SSB 15W  £52.90
M57719 VHF/PMR 15W £39.00
M57727 VHF/SSB 38W £52.20
M57749/SAU11934/FM 7W £57.50

Send £1.00 p&p and SAE for full list

RAYCOMLTD
UNIT 2 584 HAGLEY RD WEST
QUINTON BIRMINGHAM
B68 0BS
021 421 8201
{24hr answer phone)
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TEL: (0255) 424152

XXX ADULT VIDEO CLUB

For the genuine adult films. Available only
from ourselves. Ring

0924-471811 (24hrs)

For the intimate details or write

ADULT VIDEO CLUB
P.O. Box 12, Batley, W. Yorks.

B45HG VIDEO
Transmit from your video recorder throughout the
house. Price £8.90 + P&P 50p. SAE for leaflet:
Electronic Mailorder
62 Bridge Street, Ramsbottom
Lancs BLO 9AG —
Tel: 070682-3036 —

[

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.

*MICROCOMPUTERS

¥ PE R I PH ERA LS The CTU20R is RTTY oﬁull;u&zgosts £62.50 whilst the
CTU20RM is for morse as well and costs ... £75.28

*INSTRUMENTATION
For fastest, best CASH offer, phone

COMPUTER APPRECIATION
Oxford (0865) 55163
Telex: 838750

Radios
Electronics

The communications and electronics magazine Wor,d

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

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:

1insertion £9.65, 3 —£9.15, 6 — £8.65, 12 — £7.75.

I I BN B A N BN SN AW N N BN B N NN AN A O
2 RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM

u
|
l TO: Radio & Electronics World - Sovereign House .
i [
| |
|

Brentwood - Essex CM14 4SE : England - (0277) 219876
i PLEASE RESERVE........... centimetres by.............. columns
] FOR A PERIOD OF 1issue.....[] 3issues.....[] 6issues....[] 12issues.....[] B
B COPY enciosed.....[] to follow......[] [ |

Cheques should be made payable to Radio
PAYMENT ENCLOSED:....... S e, o e
fj CHARGE TO MY ACCOUNT.....[] B
B COMPANY oottt es e s s reeees e es st eseseroes s ees s eres e es e ssereraees ]
l ADDRESS s S s bssssssasssiseyss i b s [ |
B SIGNATURE oo TELEPHONE ..., [ |
B et i
| [ |
| lelefol | I T | T | | I
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Telephone
the advertising
department on:
0277 219876
for details

JAYCEE ELECTRONICS
JOHN GM30PW
20 Woodside Way, Glenrothes, Fife
W KY7 5DP
7 Tel: 0592 756962 ' AN
Open: Tues-Sat 9-5 :

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

6809
HARDWARE/SOFTWARE

HARDWARE:

(PCB's: £32.95 +VAT — Also available buiit and
tested)

6809 CPU CARD:

Fuli RS232 Serial interface (6551 ACIA) (with TTL
to drive Casette Interface)

Two Port Parallel Interface (6821 PIA) Up to 16K
EPROM/RAM on board 1MHz or 2MHz operation

64K Static RAM Card: Up to eight 2K/8K devices
(with battery backup)

Floppy Disk Interface Card

SOFTWARE:

System Monitor (2K)
Disassembler (2K).....
Editor/Assembler (4K).
Fig FORTH Language (8K).

..£10.95 +VAT
£10.95 +VAT
£21.95 +VAT
..£43.95 +VAT

Cheques/Postal Orders accepted
For further details send SAE (9" x 4"}

SOLASCAN MICRO-SYSTEMS LIMITED
8 OAKLANDS GROVE, COWPLAIN,
PORTSMOUTH PO8 8PS
TELEPHONE: 0705 263956

NEXT ISSUE
ON SALE
13 MARCH
1986

MARCH 1986

QSL CARDS

Printing on colour or white gloss cards
printed to your own design. Save money by
having a reprint of your own cards. We also

print all jobs for clubs or customers
printing.

Send to: Treadle Press,
King Street, Bude, Cormnwall

FIBRE OPTICS

Best quality Mitsubishi Rayon 0.5mm cut to length -
25p per metre. Add 75p for postage. packing and data.
JAR Microengineering Ltd
63 Alexandra Street , Thurmaston .
Leicester LE4 8FE . (0533) 696568

** 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 supernimposed. 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+ASCII, Morse and AMTOR transceive.

Send SAE for details State callsign (if any)
GROSVENOR SOFTWARE (REW)

2 Beacon Close, Seaford, Sussex {0323) 893378

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 OX9 4QY

MORSE READER PROGRAMMES

SPECTRUM BBC ‘B’ ORAGON
CBM 64 VvIC 20
ZX81 186K ATARI 800/800XL AMSTRAD 464

Sinclair computers need NO interface. others use simple
one transistor (BC107 or similar) interface Programmes self
tracking 8/30 WPM. Ail connections to existing sockets.
Cassette with full instructions and interface circuit where
required £6.00 inc P&P. Interface built and tested £2.50 in¢

P&P Rﬁv

FOR YOUR 48K SPECTRUM
Menu driven, 10 programmable memories, split screen,
morse ident, four baud rates, etc etc. NG TERMINAL UNIT,
just a simpte filter! Cassette with full instructions, circuit
and filter layout £8.50 or SAE for 4ull details. Filter unit built
and tested £6 00.

JEP ELECTRONICS
NEW ROAD COMPLEX
NEW ROAD
KIDDERMINSTER DY10 1AL
TEL: 0562 753893

NOTTS

Thanet

Electronics
95 Mortimer St, Herne Bay
Tel: 02273-69464
Open: Mon, Tues, Wed 9-5
Thurs 9-1, Fri, Sat 9-5.30
All mail order & service enquiries to head office, 143 Reculver
Rd, Tel: 02273-63859

COUNTY

RATES
BOXES ad sizes
20mm x 59mm single

40mm x 59mm double

GUIDE o
prepayment

Tates

print your copy here

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

TO: Radio & Electronics World - Sovereign House - Brentwood - Essex
CM14 4SE - England - (0277) 219876

3 issues 6 issues
£47.00 £88.00
£94.00 £176.00

Ad space
single
double

12 issues
£158.00
£316.00

NUMBER OF INSERTIONS REQUIRED

Single County Guide 3.
Double County Guide 3

.£47.00..0]
.£94.00..0]

PAYMENT ENCLOSED E

Cheques should be made payable to Radio and
Electronics World. Overseas payments by internatio-
nal Money Order

.£8800..[7 12......£158.00..[]
..£17600..] 12......£316.00..[]

standard conditions. available on request.

Conditions — Payment must be sent with order form. No copy changes allowed. Ads accepted subject to our

Registered No 2307667 (England)
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ADVERTISERS INDEX

Aerial Techniques...........cccooouen....
Armon Electronic
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Radiog.,
Electronics

The communications and eiectronies mogazine

ADVERTISING RATES & INFORMATION

DISPLAY AD RATES series rates for consecutive insertions
depth mm x width mm ad space . 1 issue 3 issues 6 issues 12 issues
61 x90 spage £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 Va page £160.00 £150 00 £145.00 £125.00
128 x 186 or 263 x 90 2 page £305.00 £290.00 £275.00 £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475.00
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00
colour rates
COLOUR AD RATES exclude cost series rates for consecutive insertions
of separations
depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
128 x 186 or 263 x 90 %2 page £420.00 £395.00 £375.00 £335.00
297 x 210 1 page £810.00 £760.00 £730.00 £650.00
Covers Qutside back cover 20% extra. inside covers 10% extra
SPECIAL POSITIONS Bleed 10% extra (Bleed area = 307 x 220]
Facing Matter: 15% extra
M Dates attected oy publie hondeys
issue colour & mono proof ad mono no proof and small ad mono artwork on sale thurs
JanBé ..14Nov85 . 20Nov85... 12Dec85.......
..9Dec85°.. 9JanBs
16Jan g6 . 13Feb86.

.13Feb 86..

CONDITIONS & INFORMATION

SERIES RATES

Series rates also apply when larger or additional
space to that initiaily booked 1s taken

An ad of at least the minimum space must appear
In consecutive 1ssues to quality for series rates
Previous copy wili automaticatly be repeated if no
further copy 1s received

A ‘hold ad’ s acceptable for maintaining your
series rate contract. This will automatically be
inserted if no further copy is received
Display Ad and Small Ad series
contracts are not interchangeable.

rate

If series rate contract s cancelled the advertiser
will be liable to pay the unearned senes discount
already taken

copY

Except for County Guides copy may be changed
monthly

No additional charges for typesetting or itustra-
tions (except for colour separations}

For iHustrations just send photograph or artwork
Colour Ad rates do not inciude the cost of
separations

Printed — web-offset

PAYMENT

Above rates exclude VAT

Al single insertion ads are accepted on a pre-
payment basis only. unless an account is held
Accountswill be opened forserniesrate advertisers
subject to satisfactory credit references
Accounts are strictly net and must be settied by
publication date

FOR FURTHER INFORMATION CONTACT

Overseas payments by Internationat Money Order.
Commission to approved advertising agencies Is
10%

CONDITIONS

10% discount 1f advertising in both Radio &
Electronics World and Amateur Radio. A voucher
copy will be sent to Display and Colour advertisers
ond

Ads accepted subject to our standard conditions,
avaslable on request

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

(0277) 219876
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EAST CORNWALL COMPONEN

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). Inciudes 50p Credit Note, Special Offer Sheets, Order Form and Pre-Paid Envelope. Order your copy
now — will be despatched within 7 days.
TG el SPECIAL OFFER — MARCH ONLY N~ VALVES ] 1.9omeﬂ'%m
1Co-ax Plu Universal Ni-Cad charger, S T ;i [A231 4.50|L ADC80 .85)-7 | e SPECIAL ____|
AT charges PP3, AR, D Ya Watt Resistor Kit- 10 Each Value - 10R to (3231 it e 250k onomy and  pro-(87and new 3 channe!
Metal Line Socket Price Py £5.10 M IDAF96 1.00|L Y41 3.7s{"-ssional quality handlpan recorders com-
Single Junction Socket R EABLE Each value individually packed and marked [OM71 2.95(6AU6 1,00 fools plete with charts. Full
Elesticlhono ~TOTAL 710 Resistors Dvss/s7 8612048 2.00 spec upon reguest
PL259 Plugs -38 | AA (HP7) 0.95 ea 10/0.85€a.  pico £4.78 [CYB02 \95(3)FL12 2.5 Diaglonceiodijorcclsdo
Reducer -131C (HP11) 214 ea 100.986a.  Available with all orders of £10.00 ~ over  [VAUIS, z.80 Qg OPEP
S > (HP2) bt dbieall Terminal Blocks JFusenvides )5y 130 009 | —E—
T o o M 28| PP3 3.75 ea 10/3.65 ea. anel Moun- [ECCs1 1.00 i‘""“‘lf'“”e’:‘: < D i
qu[nchasslsMountlng 0. 2 amp 12 way 0.20 ting 0.30 [ECC82 90| CircuitFreezer 1, -“ 0 2
17 Bsts Mounting 8:35( womwWPlasticav-30v  8peach10/70p 5 amp 12 way 0.24 20mm  Chassis Eoce 120/l oamcleans e AZ1s 038 | oo 034
Carline 174" Holder 0.10] 1113w Plastic 4.7v-120v 12p each 15 amp 12 way 0.42 "‘:"0‘:”"”1 e hoioel 2 [EGgss ‘g5|AeroKlene 1.1 0.23 | 74LS03 0.24
10£1.10 32 amp 12 way 0.88 “@rline ot o [ECSE 2.80| PlasticSeal  1.28 0.24 | 741504 0.24
“1.5W  Plastic 11v-75V  1.25 each ‘ ECC88 1.25(Excel Polish 1,12 ggg 741505 0.24
BT App Telephone Plug + 3m Lead| 10/11.50 mﬂﬂix‘- ECC198 -B5| £ ntistatSpray 1.18 950 ;:tggg g.g:
BT App Master Socket Inc. Wi‘rﬁ5 125W Plastic 75V-75V 0.78 each 107.00 "5 i, *" 6,80  0.70/10 Mixed Dialectic Eg;gg ::30 AeroDuster  1.40 0.38 | 74810 0.24
Instros 2.88| "15W Plastic 12V-30V 85p each 10/8.00 14 pm 0.0  0.90/10 ¢ : ECH35 3.75| Superao 1.82 | 4017 0.54 | 741511 0.24
BT App Secondary Socket 1.95| «20WMetal 7.5W-68V 1.32 each 10/11.60 16pin  0.11  1.00/{0 01mf1000V 0.30 |2 1.20| video Head 4018 0.59 | 7aLS12 0.24
4way Fug 0.58¢a 10/£5.50 “Only Avaiiable while Stocks Last 18 pin 0.14 1.30/10 022mf 1000V 0.20 |eC 80 7 4019 0.59 | 74.513 0.33
87 :8ora Cable permetre 15| . Y 2pn 021  1.80/10 .1mf1000V 0.48 [ECL] 1,75 Cleaner 1.08 1 4020 0.78 | 741514 0.48
100 metres 12.00| “Zener Diode Pack-400mw-5 each- Sl o.28 1,90/10 86 *>=| Fire Extinguisher 4021 0.38 | 74515 ‘24
Cableclipsforabove 100/75p| value-11 values-individually packed & 5 bin y 4 47m11000V 0.78 [EF80 75 ing 1022 o o
2Bpin 022 20010 <0 Eres 1.80 3.06 .88 | 74LS19 0.44
marked 40 pin 0.28 2.80/10 EF91 2.00| g, & 4023 0.30 | 740520 0.249
552ener Diodes 3.50 por pack EF1ga 1.00 A' Icong] 'ease1 .2 :ggg g.;: 741521 0.24
a.25] Aer . .24 | 74Ls22 0.24
[ e CoISTORS _ CARBON M 52— ] 4026 0.89 | 74052 i
/W 1RO o 10M (E12Range)  2peach. 15D/ 10. 75 b1 00 | P L 1.00|DttoTube 183} L, 0.44 | ralaoe %29
T2W1RO010M (E24 Range)  2p each. 15p/10. 75p/1 00 s R PACK Eleos 7785 Heat Sk 4028 0.44 | 740827 0.24
1W10Rto 10M (E12Range)  7peach.40p/10.3.50/100 (50V. Ceramic Capacitors = 5 each value ELs19 7.95|Compound  1.08 | 4p29 0.73 | 74LS28 0.24
2W10Rto10Mm (E6Range)  Bpeach.80p/10.5.00/100 (05 yalues - each value individually marked and [Emss 1.75|SoldaMop0.12mm s Siaai| petsx 0.24
TSR ) AT T T LT Packed ~ 125 total, £3.50 per pack. Evse/ag 408 074 |05 125 | 7455 024
e a0 e e neE S OR=li N610i 358 D MO _ EZ80 ‘75| Ditto0.06mm  0.78 | 4034 1.40 | 7413037 0.24
4W pack 10 eachvalue = - ieces 3 4 X
T ack S eaenvalIGE 127 108 1M A0 peces.  3.38 |35/0866-12volts 25mm>xaBmm 7Speach 10/£6.00 GYS 140 w03 2ieel| rin. = |28
l2Wpack 10 eachvalue E12—2R2—2M2730pieces  7.95 |35/5529 volts 35mmx42mm 8Speach 10/£7.00 KTBB(GEC; 19.00 4038 0.73 | 741542 0.50
lpwpack5each value E12—2R2— 2M2 365 pieces 4.75135/1296-12volts + m/bracket 2smmx38mm 80peach 10/£6.80 |occieg ‘85 4039A 2.70 | 74L.547 0.79
IWpack$5each vaiue E12—10R—10M365pieces  18.0035/0166-12volts + m/bracket38mmx42mm 82peach 10/£6.70 |pCrso .95 7 4040 0.58 | 741548 0.85
2WpackseachvalueF6—10R—10M365pieces  18.50|sppc 150t Fujiya + Speed Control Board 32mmx38mm PCFB4 .75 . :g:g g:: ;:tg? 32:
. , _£2.50 each £10/£22.00 |PCFET ) 70 | 40as 0.48 | 74157 Y
25W0.22t0270R 15peach 1.40/10[All prices are subject to change without notice PCF802 1’05 v 4046 0.58 | 74L574 0.33
AWARO01DKa1O.0080R jansach L POTENTIOMETERS L] 2.00 98 | 1019 e | Zatss 0.44
- [ PCL62 1.00| CA301AT 2,88 | 4050 0.34 | 741576 0.38
4K7—6K8 18peach| xsa5w Iron Kit/com- Carbon Track. Rotary 025W Log & 11n values Ail [PCL84 1.00| CAS8E o.e6 | 405! 0.88 | 741 578 0.38
10K 22peach|plete with stand & Vain Spindle, 20m| body dia. Shaft 2' lon: PCL8S 90( cAsioCM  1.20 | 405 0.68 | 741 583 0.68
TW 1RO t022K. 1RO10 5K6 plugattached 10.00 472112 Single gang log w "ora.g0 [pCisss 1.05| CA3020 2.0 | 4052 0.88 | 741585 0.82
SHC8 ] 20¢ adove .90 !K2M2Single gang lin 38 10/3.50 {PD500 2.90| CA3065 1.60 | 4053 9583 | asee 0.35
O e e O =y Antex 15W iron 5.28 SK-2M2Single gang DPswitch log05  10/8.50 |PFL200 1.85( CA30s0E 0.8 [ 406 .44 | raLso 0.48
6K8— 10K . Antex 18Wiron 5.80 5K-2M2 Double ganglog & Iin 1.25  10/10.50 ;LSG :zg gAmoE 0.90 |0 T2 ;:tgg; 8’:2
Antex25W iron 8,75 1504 - A3140 0.45 ; .
}%‘v?;g:o BRRRG =0k Antexglements ' ' PLo0e 270| Hatew  1.89 o7y e e 0.4
. . 519 ; 4422 .20 B .
JSK=22K ﬁ:“::;gt';snds g?g Brand new 3 channel pen recorders complete |PLBO02 5.50| LC7131 4.90 :g;g gg: 74LS% I
Support pillars for 4W/7W/11W/17W/ 1“4p-:hchw1o Soidersucker 4,50 with charts. Fuil spec upon request once only ;::g/&oo 1.;3 I[(h:/lg% g,:g 055 olaa ;ztg}g; g:g
25W0.47R—470R -43each 12.80/10 | Spare nozzies for . | price £40 + £10 php + VAT . . o S -
i ¥ . S112 o.
50W0.47R— 470R 1.85each 13.00/10 | Soidersucker 0.65 | PY500A 220{ LMIBON&-P_ 145 | 1070 ooet|| s o
4 B
Ty, Pr Price(t) Type Price (£) Price (£] Type Price (£) Type Price 3y LMI0TIN 3.20 Agg g.:: ;:',:S:;g gg:
AC127 .28 |BC125 2 0.36 | BF158 0.30B 0.42 BYX10 0.20 | TIS43 0.gg] LM1458N 0,98 | 0.24 | 7408123 1.00
AC128 .30 [BC140 .40 | BFR160 . 0.32| BYX36/150  0.40 0.50( LM3goN  0.85 | o 0.58 | 74515 12
AC128K 0.34 [8C141 . .58 | BF167 . 0.30 | BYX36'600 0.48 0.27| MS51513L 230 | 008 058 | Jaraioe ’55
AC141 0.8 |BC1a2 I .24 | BF177 i 0.78[BYX48300  0.70 2.45| MSISISL 348 |0 122 | Wi Oiaa
AC141K .38 [5C143 0.48 [BF178 . 0.85|BYX55/600  0.30 0.14( MCt307P .99 | % 0,37 |" 742139 0/60
AC142 .56 |BC147 0.12 | BF 180 . 0.35 [ BYX71/600 1.18 2.80| Mo1az7P  1.50 | 0.70 | 7413135 0.28
AC142K .38 |BC147B 0.10 | BF181 .27 | BSY95A 0.25| BYZ 212 o.60| MC1330P .80 | 0 0.93 | rals130 o.42
AC151 .45 (BC148 0.12 | BF182 . BT100A/02 0.90 | C106D (400V) 0.14| ML23213 210 |0 e 0.98 | 7413138 028
AC152 .45 |BC148B 0.10 | BF183 .32 | BT101/300 2.75 [ C106F (50V) 0.22f ML23713 2.30 |07 2.65 | 745139 0.58
AC153 .57 {BC149 0.10 .30 [ BT101/500 3.25 | D4oC1 E 0.04] NESSS 0.28 | 08 0.78 | 7al314n e
AC153K .46 | BC149C 0.10 .28 |B87102/300  3.60 [ D4ON 5 0.05| SAA1025  4.00 | 00 0.75 | 7als147 ea
AC176 .30 |BC157 0.10 .15 [ BT106 5| E1222 . 0.05) SAS560 2.50 107 0.96 | 74L5148 iy
AC176K .38 |BC158 0.10 .12 [ BT108 .25 | E5024 % 0.07| SAS570 185 | e 0.86 | 743151 0‘3
AC187 .28 BC159 0.10 .30 | 8T109 1.15 | GETs72 ! 0.07| SASS80 2.85 | 10 0.96 | 74l o103 ot
AC187K .38 |B/C 0.10 .38 BT116 1.20| GET881 K 0.04| SN76033N  2.50 | H03 0:96 | ralors e
AC188 .28 |BC160 0.16 .16 | BT119 3.30| GETas2 d 0.1z SN7613IN  1.88 |2 100 | Jaeiss sl
AC188K .38 |BC161 3.21 .20 | BT120 3.50 | 1TT2001 : 0.13| SN76226DN  1.70 | 1100 099 | raision o
ACY22 1.50 |BC168B 2.80 .30 | BT121 2.99 | (TT2003 . 18| SN76227N - 4.10 | 0.38 | 74L3160 082
AD142 0.88 |BC169C 0.70 .30 { BT138/600 1.30 | MCR106/5 . 0.17| SN76660N  0.75 | 2 0.58 | 7a 5101 ol
AD143 0.88 |BC170 0.90 .34 |BT151/560R  0.90 | ME0413 I 0.19| SN76656NO  1.40 | 370 0.38 | JaLeios oo
AD148 . "0.72 |[aABorC 0.68 .30 [BTY79 400R 2,80 | ME6002 § 0.06| STKO1S 6.20 | o7 0.45 { 7405163 °'°8
AD161/162  1.20 [BC171 0.36 .22 | BU100A 2.30 | MEU2} 0.62 0.07| TA7146P 480 | cos 1.28 | 7403 92
AD162 0.52 [AorB 0.38 .26 [BU104 1.80 | MJ400 0.45 1.42| TA7203P 276 | 4800 054 | araisd 078
AF114 1.20 |BC172 0.26 .30 | BU105 .20  MJ29s5 1.00 0.34| TA7204P  1.50 |72 | iso
AF115 2,10 [BorC 0.26 .34 | BU105/02 .5 | *4J3000 1.80 0.30| TA7205AP  1.30 | 2., 034 | ars 66 e
AF116 2.10 |8C177 0.28 .38 [ BU108 .75 | MJE340 0.46 0.48| TA7222P 232 | 20 110 7:LS;$8 -4
AF121 0.56 |ABorC 0.30 .30 | BU124AE .98 | MJE520 0.44 0.14| TAAS50 0.50 {2 120 | 7as g 2,~:2
AF124 0.42 [BC182 0.30 .28 [BU126 .40 | MJE2955 1.60 0.30| TAAG11AT2  3.50 |23 080 | raLains s
AF125 0.58 [ABorC 0.28 0.22 |BU133 .90 | MJE30S5 1.40 0.60( TAD100 290 | 2 2.70 | raLaty 70
AF126 0.58 |BC182L 1.26 0.34 |BU204 .30 [ MPSAQ5 0.30 0.65| TDA120A 0.80 | =8 0.48 | 7L 175 0.7
AF127 0.38 [LALDLC 1.82 0.48 |BU205 .30 [ MPSA12 0.30 0.10( AS/S/SB/T/U 0.80 | 7,0 o050 74 2190 0.82
AF138 0.40 {BC183 0.72 0.32 | BU206 50 | MPSLo1 0.34 2.80{ TDAI208  1.30 | O 110 | Taores %o
AF178 2.28 |ABorC 1.58 0.28 | BU208 40 | MPSUDs 1.05 0.20| SA/SQ/UQ  1.30 |00 sizo || Gl e 0,95
AF239 0.50 |BC183L : 0.45 0.28 | 8U208A .40 | MPsUo6 1.18 0.20| TBA520 1.50 1 90%2 058 | Jarsios 015
AF2798 1.40 |LALBLC b 0.70 0.37 | BU208/02 05 | MR502 0.40 0.80 | TBAS30 120 |02 0:64 | raista s
AL100 5.40 0. 0.52 0.35 |8U3265 MRB854 o.g6 0.80| TBA540 1.64 0208 0.68 | Taloroy o
AL102 4.40 . 0.57 0.24 {BU407 NKTSER18  1.88 1.80| TDASG0C  1.50 | (o 120 | Hira o
ASY80 5.20 0. 0.50 0.27 {BUX80 OAQY 0.07 | 25C1098 0.94 | TDA800 080 |2 0:64 | Jalaoa oleo
ASZ17 2.00 . 0.80 0.20 |BUY20 0A210 0.66 | 25C1172Y 1.70| TBASIS  1.20 | 2.50 | 7415041 olso
2.80 . 0.40 0.38 |BUYs9A 0C26 2.65 | 25C1173Y 0.88| TBA9S0/24  3.08 | (o 0.78 | 74504 olea
4.32 . 0.45 0.36 |BUY63B .98 [ 0C35 4.75 | 25C1279 o050 TCA2I0SA  4.02 4538 080 | 7 o2a2 i
1.03 : 0.30 0.37 |BY100 80| 0C36 1.75 | 25C1306 0.92| TDA1003A 8,50 [ 752 0.94 | Htoans 0.4
0.68 i 0.30 0.35 |BY103 .50 [ 0Ca4 0.72 | 28C1307 1.50 | TDAT00GA 245 {00, 070 | paroau b
0.14 s 0.38 0.36 |BY122 0.80 0.70 | 25C1413A 270 [ TDAI0SSS 220 | 0 398 7:L8247 100
0.40 0.10 0.38 0.32 |BY126 0.10 0.88 | 25C1449 0.60 [ TDA1170S  1.99 | =7 2,40 | 7415051 078
0.38 0.10 0.76 0.86 [BY127 0.08 0.85 | 25C1507 0.60 TDA1352A  1.80 |72 1.80 | 7arsoey o3
0.18 0.1 0.58 0.88 |8Y133 0.08 1.20 } 25C1678 1.00 [ TDA2002 180 |° oo 0.34 | 74l 2258 075
0.12 0.12 0.58 0.86 |BY 135 0.35 1.20 | 25C1758 0.88| TDA2020 4.00 0.54 | 742559 "2
0.28 0.14 0.88 0.84 |8Y164 0.45 1.2025C1909 1.20 TDA2030 1.90 2.40 | ris 129
0.30 014 1.00 0.88 [8v179 0.56 2.71 | 25C1923 0.30[TDA2140  2.90 110 | Jardaes >
0.48 .28 1.05 0.28 [BY182 0.80 0.45 | 25C1945 2.8 TDA2160  2.50 Biae | Fhices 1:20
0.42 0.28 1.20 0.78 |BY184 0.38 0.70 | 25C21953 070 TDA2522  2.75 T50 | irsare 0;79
0.10 0.30 0.88 6.46 (BY187 0.65 .30 | 25C1957 0.70|TDA25%0  2.20 alas | 7ar3 $%
0.12 0.30 0.88 0.35 |BY189 8.75 | TIP30A 0.32 | 25C1969 2.80| TDA2532  2.80 160 | Jarsons ise)
0.10 0.30 1.00 0.22 (BY198 0.84 [ TIP3IC 0.30 | 25C2028 0.73(TDA2543  3.20 175 | Tiraase fag
0.13 | BC307A 0.18 1.48 0.22 {8Y199 0.72 | TIP32 0.35 | 25C2029 2.70| TDA2581 4.60 1.00 74tsa 2 8'50
0.10[ BC317A 0.12 0.32 0.22 |BY208 0.14 [ TIP33A 0.55 | 25C2078 1.051 UPCS7512  1.48 054 | Jarae oiso
0.14| BC323 0.90 0.50 0.80 {BY207 0.16 | TIP34A 0.70 | 25C2091 0.70{ UPC741G ~ 0.95 0,55 | 7403073 4700
0.42| 8C327 0.16 0.82 1.34 |BY210'400 .21 | TIP41C 0.42 | 25C2098 2,90( UPCTISEH  2.75 2010 | 7alsara 100
0.12]| 8C328 0.16 0.38 0.25 [EY210/600  0.24 | TIPa2 0.44| 25C122A 3.20|UPCI1B)  2.75 1,20 | 7ar3a75 070
0.12{ BC337 0.12 0.42 0.40 (BY210/800 0.28 | TIP47 0.42 25C2314 o.80[UPCi218H - 1.80 1.30 | 74isa7s tigs
0.22| BC338 0.12 0.41 0.50 |8Y227 0.22 [ TIP121 0.63| 25C2335 1.50( UPC1370C2 2,50 3.95 | 7alzave s
0.18| BC350A 0.24 0.14 2,75 {BY228 .46 | TIP2955 0.70| 25K135 3.80| UPC2002H  2.75 115 | 7405390 ¢
0.281 8C351 0.1 0.46 0.50 8238 .65 | TIP30ss 0.58 | 3n211 3.52| UPC2002U  2.75 210l ™ 0:60

EAST CORNWALL GOMPONEN s ORDERING: All components are brand new and to full spe ation. Please add 65p

postage/packing {unless otherwise specified) to all orders and then add 15%

DEPT REW. 119 HIGH STREET VAT to the total. Minimum order £5. Either send cheque/cash/postal order or

WEM send/telephone your Access or Visa number. Official orders from schools,

universaties, colleges etc most welcome. .
SHREWSBURY SY4 5TT TEL: 0939 32689 % (Do not forget to send for our 1986 catalogue — only £1.00 per copy — details a
¥ top of advertisement.)
Telex: 35565 § | RETAIL 1000 sq ft shop, open Mon-Fri 9.00-5.00. Sat 9-12.00.
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SN29771BN
SN29772BN
SN7402N.

BY210/400
B8Y210/800.
8Y223..
BY224/600 4.8A/
600vbridge . .

BY407a.... .10
G11470M/250V SP
£1.000:

Min12voltrelays.
R1038.....
R1039

R2009

R2010b.
R2029
R2210
R2257.
R2265 ..
R2305 ..

R2738 TIP41.

SAB4208 .. .

SPECIAL OFFER CVC21
Chasiscomplete . ... £38
Computer Transformer
20v/2 25A; 20v/1 SA, 17/5A
19/5A; 28/05A

Mains ViewData
Torroidals 3.73
240V/240/6V/4 am p/Gv
500m/a sn / out

BD517
BD519...
BD534
BD 544
BD595...
BD610.
BD646
BD676.
BD678. .
BD681.

Voltage Regulators
+5V/UAT8PO5SSC ...
—5V/LM79MOSCP.
—BV/7T9MO8BC........
+6V/78M06C.
+10v/78LA10

LM340T50.. ...
~12V/LM340T12 . ...
+15V/78M15.. ...
+18V/MC78M18
+24V/78M24
MC 7724cp
MC7824 .
TISO0 ..

BD433

BD437 X
BD439 .50p
BD501 30p
BF761 . 30p

2888

$33383;

383

8 §§§§§§§§'

on heatsink
28A437...
288407 Sanyo

. 20p

SN75110N
SN76115AN
SN76131........
SN76141N
SN76226.
SN76227N ...
SN76228N ..
SN76270 ...
SN76532N ...
SN76544N .
SN76545.....
SN76546...

SN76705N
SN7670N
SN76708AN .

UA783P3C ... ..
BT100A/02... .
BT138/10A ...

$

w82
§833788

8388388888

228,

§

2p2
888

TDA2541 ...
TDA2571AQ .
TDA2575A

»

o
R2775=TIP41c .40p MR 502 -10p 10 Mixed
25C458
2210%98;1'”’47 o BV 120 :1’83 228515 Q18" adicSpekary Phihpsstereo headphones s min£3. 50
£ - 250732 ' ! ! R ;
25C040 ... :gP 236733 2% Hi-Fi Philips car tune up Philips soider irons, 25w mains £4.
. “aop | 25C1030 tweeter EN8320£10.00
350 | Bt .8 2SC‘172A 10p | | TT CVC458way resistorunit
€250 | BU12 _3sp |28C178.. 109 | f5rv/cap £3.00  8000/30v s0p
£2.00 | BU1B0a ... .. ... 28p [25C1419. o . BOR | 4700/10vX 10 80p  470/40vx10 £1.00
£2.00 | BU204 oty BYX49/600R 78p | 2301546, ~20P | 65/16x 10 sop  2/100vx10  £1.00
£€1.00 | BU205 BYX 55/35( 10p {23007 150/16 x 10 s0p 100/350v 70p ?ODEMI o>
£1.00 | BU206 BVX55/6000(Bead) 10p | o073 “ep | 471/25x10 50p 400/350v 70p Line Terminal Uni 00
S| s B op | asCaizea £1.00 | 22025x 10 50p 47500y 23 Sl to work at 1200775 or
et e 20S T e ',’8; BYX 72/300 20p | 25C2229. 15p | 1/250x10 sop 0221{1?(00\4 f:p To0011200. Diagram and Connec-
Sop | BUosa.. ... £1.40 | BYX36/600 80p ?ggwmaeow“ 1:: G8Speaker £1.00 022K P tion Data Supolies
£1.50 | BU208D 958.... -10p 18p | 6xa8r i
BVY35 12 P VM6101 Indicator Tube
M e B2 106 10p 020 [DAZES1 59 MULLARD TELETEX ITT 58705 £1.00
06 | U407 BPW41 .. 18p | 25K30A JDA2590% ; DECODER 8Seg Display FND500 20p
: BU409 BYW562/A1000vG11.. 8p | BC107 100 h With interface panel and Mullard 125V/170
ﬁ 8810296\'/ -3 B8ZU15/24 . . 54p gg‘gg ‘g: TDA2560 .50p data command panet Mc/s 45 watts
Sop | BUSO aZy81c73] S0 e 1 [ 300 New £6 Post £2 BWGC | soana
N s0p | BUS50BA - f
TATsisaB. T sop | Bus2s BZV15/30. . .....30p | BGIM 10p | TDAZ611AQ ... .. £1.00 12 Volt Aeriai Changer RF power modules
aos BC115 10p £10.00
TA7607AP .. ... ..40p BZW 70c6v2 109 | oXiys 1op | TDA2653 .. 1.00 over Relays 144 Mc/s UHF. BGY22E X
TA7600P . sop BZX793v. ... ... .10p | BE11E 200 | TDAZ002 . 1.00 H5watts s0p PT4236C. PT8706C ma
TBAIIOAS S0 8Gars :8',: DAz £2.00 GEC Hitachi FiFviero Phone Ms so0p
i
TBAla0A T dos BC440 30p £1;00 V/Cap tuner. after 1978 with switch
e = = = 5ves BC454 . 10p -£1.00 Senies Sub-min Relay
TBA120SB.. . 40p BO4sS 10p -£1.00 6 Push Button Unit for low voltage 509
TBA120SQ ... £1. BOASH 10p -£1.00 GEC 2100 Series Mains relay coll 230v 309
TBAS120U BC460 -25p - £4.00 Replacement for Touch Phitip PP3 batteries
TBAI20Q . BCd62 1op £1.50 Button Unit £8.00 10 for £3
TBA120C ... BC463 -10p £3.00 12v battery holders AA.
TBA14d1 BCA478 10p £3.00 8 SEG LED Display 80p 1 5 battery
TBA231 BC527 10p _£3.00 with driver | C TA/12v 2 pin battery
TBA395Q : BC532 10p 30p Lmio17 s0p lead
TBA396Q C 236 .30y 58545 :89 sop Tools and A >
TBA3%6 . TICV 1060 (T092 case ey P 50p | Phinpsmicrophone SBC 466 £10.00
TBA440P o /400V) A nggg :gp 50p Philips ‘The Credit Card’calculators, solarpowered £6.00
TBA1440C . BCSS7? ‘op .00 Philips duai power calculator SBG 183. £10.00
BCass o SN16964AN 50p | Hills MR TRRs HT520£15.90, HT420 £14.00
BC559 SN29764ANv - Py 00 Microphone Philips stereo SBC 469 23.00
BCB35 40y 1000tlatLED green £20.00 or Ip sach
BOX31 P | yM6103Mullard Teletex Decoder 4.00
BCXa2/3 T/VV/Aenal 3000 £1.50
BCX32 L.C.D.clockdtsplay withalarm 75p
BD116 +4 D/P push mains switch 20peach
MalnsIead&twopmsocke(furradlocassette 35p
BD124
BD1241metaI)' T/Vioopaerial . ... T8p
BD130Y .. A Radio TelescopeAerial
80131 Philips Neon LampsforT\/sets
Bommae o

FoamCleaner ..

Gontact Gleaner 2
Cans of Anti Static, DegreaseCleanerand Anti Corona
Push Button Mains
Lorlin Full Remote Relay Switch

Mainstimer, 13amp - up to 2hours; easy to use, plugsmtosocke(
Sellotape F'\/C Electric insultation 50mm x 20M .
Screenlocking agent, largecan ...
20GEC Service Manuals& Rank ...
Red E.H T.LAED and Anode Cap .
10x G11 Cap 470/250
Wellersolderiron 15watt/25 watt
2way babyalarm/intercom withiong leads... -
Phillips universal battery tester/charger, fuse/bulbtester
Hitcachi Silver Oxide Battery G13UCC357 IEC SR44 1.5V .
70ML Siticone Sealer {cisar) .
100 Coax Plugs...... 5
De-solder pump - 2nozze|s hlhps 4.
Plastic box fori.c.s 6"x3 x 12
FlatRedLED...... ...
500gm 60/40solderreel.
Clearweld glue pack..
Dualv/umeter 20-+10db.
K30 thermistor 232266208009 ..
GECMains PcwerSuppIy REG..
Frapii moving iron meter, 0-! Sampo 60V, 0~ 40 ampso -250v

.50 each {cost £16.00)

i — o

- T5p
..£3.00

I0W/W Res £1.80

BF199 20for £1.00

10x20 Turn 100k pots. Rank £2.00

Thorn 9 volt power supply

reguiated £3.00
20for C2.

20Slider Knobs
6Mixed UHF Aeriat Isolating Sockets, some with long leads. Fit ITT, GEC

Philips. Pye £1.00
Mixed Packs

TO66,12 Power Trans RCA 16182NPN £1.00

forBD124and £1.00
Kits £1.00
50Mixed AC series Transistor £4.50
15 Panel mount rocket switch 250/10A £1.50
25 Panel Mount Bulbs & Neons £1.80

10A £1.50

Mixed ribbon cables £1.00
25LEBred/yeliow/green £1.80
201/CHolders £1.20
20Large LEDRed £1.00
20SmallLED Red £1.00
10x20 Turn 100K Pots £1.00
100 Transistor £2.50
20Convergence Pots 80p
100 Sticks £1.00
10 Thermistors 50p
20 Stider Pots £1.00
30Presets 50p
40glass reed switch £1.00
10 press to make switch 70p
40 Pots £1.50
10Gun Switches 50p
5Tube Bases £1.00
1,000 Diodes, Condensers, Resistors

onBandolier £2.00
Lucky Dip 600 gram £1.00
Jungle Bag5kg £5.00
20Knobg £1.00
40 Pots, /4" +6mm spindles for audio/TV £3.00
20mm Fuse Holders

Chassis Mount 20for £1.00

IN4001/6 100 mixed
EHT Diodes, small

£2.50
20for £1.00
20 Mixed Switches £1.00

ITTM5 50p
Microphone-ITT-Rank 30p
400V/4ATriac 10for £1.00

SENDZ COMPONENTS
63 Bishopsteignton, Shoeburyness, Essex SS§3 8AF
SAME DAY SERVICE
All tems subject to ilability. No A
No Credit Cards, Postal Order/Cheque with order
Add, 15% VAT, then £1 Postage.
Add Postage for overseas
Callers: To shop at 212 London Rd, Southend.
Tel: 0702:332992

Open 9-1/2,.30-8 GVMT + school orders accepted on official headings
add 10% handling charge




