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IACOM YAESU W& &

THE TECHNICALLY ORIENTATED

RADIO COMMUNICATIONS

100kHz TO 950MHz IN ONE BOX!
(ALL MODES)

YAESU FRG9600/RWC MK3 HF-UHF SERIES

After many months of research and development RWC LTD are pleased to
announce their latest HF modification for the Yaesu FRG9600 which now
includes LF/HF/VHF/UHF coverage from 100khHz to 950MHz and improved 'S’
Meter and a typical receiver esensitivity now >2uV pD HF, >15uV
60-950MHz all @ 12dB SINAD. (Please contact us for detailed specifications).

We have fitted a High performance HF Front-End made for us by AKD. The
new HF section is fitted internally with switching circuits and a small toggle
Switch on the rear apron to enable band change whereby the display changes
to read actual frequency (100kHz-60MHz). The standard S0O239 antenna
connector has now been changed for an ‘N’ connector for coverage from
60-950MHz and an S0239 connector fitted for HF coverage 100kHz-60MHz.
(UHF extended coverage is now standard as per our original MK2
modification up to 950MHz).

As an ‘N’ connector is now fitted to all RWC FRG9600s for VHF-UHF coverage
it is possible to use a wide-band discone antenna such as the ICOM AH7000
which is supplied with low-loss coaxial cable and ‘N’ connectors. A dipole or
long-wire antenna can be used for HF coverage with very good results. This
facilitates use of two antennas for all bands.

All modifications are Fully Guaranteed for twelve months from date of purchase/
modification providing our modifications seals are unbroken. See the reviews or s.a.e. for
a copy! © RWC LTD 1987

» We reserve the right to change specifications due to continuous
development and modification of this product.

W  YAESU FRG9600/RWC MK3

\-/AM-FM (WIDE & NARROW) LSB, USB. 100kHz-950MHz
BROADCAST MONITOR AND SCANNING RECEIVER

No other radio is available with these features and facilities at this price! Check it
out! Send large SAE for copy of reviews & further information

FRG9600 MK2 Model 60-950MHz ‘N’ connector @ £499.00 + 5.00 carriage. (Modified

unit only).

FRG9600 MK3 Model 100kHz-950MHz ‘N’ connector and SO239 for HF @ £599.00 +

£5.00 camage. (Modified unit only).

RWC Exclusive Base Station Complete HF-UHF Package FRG9600 MK3 Model,
lcom AH7000 ant, GSRV HF multiband, PA4C ac-13V dc adaptor, inclusive carriage UK

£699.00

Overseas dealers please note we will soon be offering conversion modules.
Apply now for a franchise in your country.

Tel: 021 421 8201 (24hr answerphone)
Telex: 337676. TELEX-G
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mainiand).

YAESU/RWC FRG9600 Options

PA4C ac adaptor £16.50 inc post.

FIF232C RS232 computer interface @ £75.00

inc post.

Raycom GP900 900-950MHz 3dB, base station

ant @ £22.00 inc post.

AM-FM wide & narrow IF filters POA.

RWC 9600 MK2 owners HF mod @ £99.00 inc

carriage (send unit).

FRG9600 existing owners HF & UHF mod —

100kHz-950MHz. Send unit carriage paid @

£129.00. (UK owners only.)

YAESU FRG9600 Service Manual (inc Cat

Prog) @ £12.50 inc post.

Raycom VHF-UHF Discone 60-600MHz S0239

connector @ £27.50 inc carriage.

RWC Modified Video Unit. 6.00MHz IF video

(modified from NTSC) @ £27.50 inc post.
Please call or telephone for other

available options.

ASK FOR COLOUR BROCHURE & SPECIFICATIONS
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ODUICT NEWS

Featured on these pages ar«2 details of the latest products in communications, electronics and
computers. Manufactur ers, distributors and dealers are invited to supply information

on ni2w products for inclusion in Product News.

Readers, don't forget t¢>» mention Radio & Electronics World when making enquiries

HIGH POWER LOAD |

e —

|.n‘
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Telonic has recently
announced the introduction
of a new electronic load for
static and dynamic testing of
dc power sources. The new
model PLZ 1002W has a max-
imum input power rating of
1000 watts at voltages from 3
to 110V and currents from 0 to
200 amps. Two or more loads
can be operated in parallel in
master/slave mode to
increase current capability.

The load, which is fully
protected against overvol-
tage, overcurrent, overpower
and reverse polarity is equip-
ped with two 3'2-digit meters
monitoring input voltage and
current. The PLZ 1002W can
be selected as either a con-
stant resistor or a constant
current load.

oo |

S
@ e e WY
In dynan 1ic mode the con-

stant currient value can be

continuously switched
between t wo selected cur-
rent levelss by an internal
oscillator 100Hz-1kHz. This
allows the operator to view
the tran sient voltage
response of the power source
under testorian oscilloscope.
The constarit current level
can also be «:ontrolled by an
externally applied voltage,
permitting c:ontrol by an
external osc illator or the
|EEE 488 bus via the Kikusui
DPO interface:.

Telonic Instru ments Ltd,
Boyn Valley Ri2ad,
Maidenhead,

Berks SL6 4EG.

Tel: (0628) 7393 3.

[ POWER SENSOR HEADS

New power sensor heads
introduced by Cirkit provide a
cost effective and rugged way
of measuring RF powers in
the riange 0.5 watt to 75 watts
and dc to 2GHz. The only
additional equipment
requirred is a standard 200mV
digita! voltmeter (DVM) and
leads.

The new products have
beendesigned for the service
engine:er or radio amateur
who nereds to make quantita-
tive meaasurements of multi-
frequency and power trans-
mitter installations where the
use cof expensive laboratory
equipment would not be
feasible. The new power
heads simply convert a con-
ventional DVM into a broad-
band a bsorption wattmeter.

In es.sence the device is a
rugged bolometer. Power is
fed to th e unit using a coaxial
connector, where it is dissi-

pated in a precison 50 ohm
termination.

The resistor used for this
termination is ccmprised of a
pyrolytic carboty film on a
beryllium oxide? substrate,
ensuring that the value of the
resistor does not.change with
heat and that any heat gener-
ated is conducted swiftly
away from the film. The major-
ity of the heat is th2n sunk in
the outer case or h eatsink of
the unit, which is naatt black
aluminium to ensure good
emissivity. A small percen-
tage of the heat (de termined
by the relative therrnal paths
in the unit), is allowed to flow
through a thermuelectric
generator, and the r-esultant
voltage is then scaled to
enable a reading o’ mV to
correspond with thee input
power in watts.

The output voltage can be
read directly on a DVANA using
the 200mV range and is acces-

Telecomms recently laun-
ched a 1kW all band ATU, the
Nevada model TM1000. The
unit is a natural extension of
the Nevada series of discrete
ATU components,ietheroller
coaster, turns counter and
variable capacitors that they
have released over the last
nine months.

The ATU is continuously
variable from 1.8-30MHz and
uses a transmatch circuit

that allows for maximum
flexibility. The wunit can
handle a wide range of

antenna impedances.

Priced at just£125 (inc VAT),
the TM1000 is within the reach
of most radio amateurs. For
those who wish to construct
the ATU Telecomms are
offering the unit in kit form,
which includes the empty
case, pre-drilled, 2 capaci-
tors, 1 roller coaster and 1
turns counter at a cost of £100
(inc VAT).

Telecommes,

189 London Road,
North End,
Portsmouth,
Hants PO2 9AE.
Tel: (0705) 662145.

sed by 4mm sockets fitted on
the end of the device.

Cirkit Holdings PLC,
Park Lane,

Broxbourne,
Hertfordshire EN10 7NQ.

The 20MHz dual channel
oscilloscope, type HM203-6,
available from Levell Electro-
nics, offers value for money at
£314 + VAT. This instrument is
the latest version of the
HM203 series.

Both vertical amplifiers
incorporate variable gain
controls and maximum input
sensitivity of 2mV/div over the
full 20MHz bandwidth. A
further feature permits dis-
play of the sum or difference
of two signals. The HM203-6

will trigger reliably with a 0.5
div display height up to at
least 40MHz. Using the
manual level control com-
bined with the variable hold-
off control, even relatively
complex signals can be stably
triggered.

An active TV-sync-separ-
ator for line and frame gives
improved TV triggering. The 8
x 10cm internal graticule
permits parallax-free viewing
over a wide angle and a trace
rotation control is included
on the front panel. A compo-
nent tester is incorporated
enabling rapid testing of
semiconductors and other
components.

Levell Electronics Ltd,
Moxon Street,

Barnet, Herts EN5 5SD.
Tel: 01-449 5028.

please mention RADIO & ELECTRONICS \NORLD when replying to any advertisement
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Rapid Silicon have just
introduced a new set of
software tools said to be the
first in the industry that allow
engineers to design and
analyse mixed analogue and
digital board level designs on
an interactive workstation.

Known as A/D Lab, this
software system allows desig-
ners to draw schematics com-
bining analogue and digital
parts, and verify a complete
design through virtual
oscilloscopes and logic
analysers that display ana-
logue and digital waveforms
side by side. It offers an
integrated analogue-digital
database which contains
extensive libraries of both
analogue and digital compo-
nents, and incorporates all of
the necessary functions to

automate the simulation
process.
A/D Lab is specifically

designed to be user friendly.
A simple compilation pre-
pares the database for
simulation and enables the
user to successively analyse
the various stages of the
target design using Daisy's
proven analogue and digital
simulators.

Rapid Silicon,
Rapid House,
Denmark Street,
High Wycombe,
Bucks HP11 2ER. -
Tel: (0494) 26271.

Metascybe Systems Ltd is
launching its low cost micro
to ICL mainframe link for
educational establishments,
called EDU-LINK COa3.

EDU-LINK CO3 enables
schools, polytechnics, etc,
who have taken up the gov-
ernment offer of subsidised
modems to use them in order
to connect up to their local
authority ICL mainframe. The
modem in question is the
Dacom DSL2123AD. At the
ICL mainframe end a protocol
converter called Connect
CO3, which many local
authorities already have, is
also required.

The price for the software at
only £95 plus VAT is possibly
the cheapest way to achieve
total ICL terminal emulation
with both bulk file transfer
and interactive working.

=

An innovative new portable
is the latest addition to the
growing range of IBM com-
patibles from AMT.

Powerful memory features
are built into the PC Sport
Plus. Conventional memory
of 256K can be increased to
640K, and an additional 512K
of expanded memory can be
added on a separate memory
bank, giving extra room for
packages such as Lotus 1-2-3
and Framework that support
the EMS standard. PC Sport
Plus runs at a turbo speed of
8MHz.

Users will find a standard
layout with the addition of
separate cursor keys, assis-
ting numeric input to spread-
sheets. LEDs, ten function
keys and a reset button are
present too.

An integral 360K disc drive
is built into the right-hand
side of the computer and an
external drive can be con-
nected at the rear. Com-
munications are available
with two serial RS232 ports, 25
pin and 9 pin, a useful facility
on a portable, allowing use of
various modems without a
converter lead. The display
card is CGA (640 x 200) and
allows use of both composite

video monitors and colour
displays. An EGA card is
optional.

An eight-bit expansion siot
on the left-hand side adds
growth potential. An optional
4-slot expansion box is on the
way. An unusual feature in PC
Sport Plus is specialised cir-
cuitry which allows most copy
protected software to be
backed up.

Other features include a
battery backed real time

clock, parallel port for printer
and games port for joystick.
The PC Sport Plus is priced at
£499 + VAT.

With Dos 3.2, 640K RAM and
a monochrome monitor, the
system costs £703 + VAT.

Applied Microsystems
Technology Ltd,
249-251 Cricklewood
Broadway,

London NW2 6NX.

Tel: 01-452 0738.

EDU-LINKCO3is availableon
all the more popular micros
(Amstrad, Apricot, IBM and
compatibles, RML, etc).

Metascybe Systems Ltd,
Grant House,

47-53 St John Street,
London EC1M 4AN.

Tel: 01-253 1001.

Rapid Terminals have
announced that a new high
speed, low cost replacement
for the DEC LQP02/03 letter
quality printer is available.

Known as the LQP45, the
printer employs an expanded
daisy-wheel which supports
the full complement of DEC
character sets, and prints
high quality text and business
graphics at up to 45 charac-
ters per second.

The LQP45 is plug-compati-
ble with all DEC computers,
word processors and video
terminals and supports most
industry standard software
packages. A wide range of

options are available for the
LQP45. These include astand,
three paper handling options
and avariety of different daisy
wheels. Also available is an
acoustic cover which
accommodates an LQP45
printer fitted with a single-bin
cutsheet feeder or forms
tractor.

Rapid Terminals,
Denmark Street,
High Wycombe,

Bucks HP11 2ER.

PROTOTYPING CARD

The PC-35 prototyping card
from  Amplicon Liveline
Limited provides an interface
to the PC bus, together with
space to accommodate up to
sixty wire-wrap, dual in-line
sockets on a 3,000 hole pro-
totyping area. Power supplies
and control signals are pro-
vided along the edge of the
card. The component side is
bordered by a ground con-
nection, the other by +5V.

Eight address decoding

lines are provided for direct
interface to peripheral chips,
and bus lines A0, A1, reset,
IOW, IOR, MEMW, MEMR and
D0-D7 are buffered and may
be loaded up to ten LSTTL
loads. The data buffer is
bidirectional, and other bus
lines may be accessed with up
to two LSTTL loads.

A 58-page manual, included
in the price of the PC-35,
introduces some of the basic
concepts of IBM PC bus
interfacing. Examples are
simple but useful and include
the software programs
required to control them.
Included also are parallel I/0
ports, A to D and D to A
converters and a number of
test examples designed to
enhance knowledge of inter-
facing to the PC bus.

Priced at £69, the PC-35 will
also work in most clones.

Amplicon Liveline Ltd,
Centenary Industrial Estate,
Brighton,

East Sussex BN2 4AW.

Tel: (0273) 570220.
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please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 5



P.M. COMPONENTS LTD
E @ SELECTRON HOUSE,

PHONE SPRINGHEAD ENTERPRISE PARK, SPRINGHE
0474 60521 GRAVESEND, KENT DA11 8HD

INTEGRATED CIRCUITS DIODES | °™*'*% PUSH BUTTTON UNITS
ANDS 2.0 1AM 280 ALIVIO Y10 T/7600P 3.98 TCATE0 280 |omeso 2.06] AAI19  0.08 | BYX3600R Decca/ITT  6way 708 GSiaie,  Gway laae
ANI24 2,30  LA4461  3.05 SN7474 1.50 TAT611AP2.95 TCAB00 2.80 TDA4600 2.80| SRS 993 | Lovis00 Decca away ves 7T ;ﬂy Sois0
AN214 2.8,  L1/120 3.25 SN7421 0.8 TA7629 2.80 TCAB0 893 Tpagsos 3.18| BA1iS 0.6 Hitachi oy 11,05 :eons way 1280
AN2140 2.80 LC7130 3.80 SN76023N 3.98 TAA310A 3.80 TCAB30S 1.98 TEA1009 1.38| BAME 04T | . &0 Pye Sway 1038 Rank dway 1950
AN236 1.98 LC7131  5.830 SN76110N 0.89 TAA30A 3.80 TCAX0 2.0 yUPC4IC 3.30 BA154 0.08 .78 GEC21) 6 way 9.80 Rank gwny Tsico
AN239 230 LC7137 5.5 SNT611SN 1.25 TAA3S0A 1.98 TCAga 1.88 UpGssen 2,98 BAISS 018 | o . - le | GEC2110  6way 1080 Luxor way .
AN240P  2.80  LM323K 4.98 SN76131N 1.30 TAA550B 1.98 YDA« 2.20 Ba1s? 030 | BIXTL Q8 | GgC Sway 10.80
AN247 2,50  LM324N  0.48 SN76226DN ) TAAS70 1.9 TDA100) 2.98 UPCSISC2 g:;‘): g-;: BZX88  0.40
AN260  2.98  LM38ON  1.80 2.95 TAAG21 3.95 TOA10003A 2.75 g i
AN262  1.95  LM3BONB 1.73 SNT6227N 1.08 TAAG320S 2.95 DAY 3.08 UPC10001H B8A302 0.85 gg:scao :fx’, FUSES TV MAIN SWITCHES
AN264 2,50  LM383T  2.08 SN76228N 2.08 TAAS61B 1.95  TDA10006A tos| BANI o078 | €38 808
AN27Y 350  LM330N 3.30 SN75533N 1.68 TAA700 1.70 2.80 UPCI1020H BA318  2.98 | Sl o.es 2mm Q/B « 0.08 each Mains Switch CVCS 1.00
ANJOT  2.98  LM1011  3.48 SN76650N 1.98 TAA30 3.98 TpA1010 2.18 2.05| BARS 298 | OO 08 100 MA 200 MA_ 250 MA mr:a.pv Mains Switch Decca/GEC 1,00
ANJG3  3.80  Ms15SL  2.08 SN76660N 0.90 TBA120AS/B/C  TDA10005 2.23 UPC1024M Basz1  1.78 | MOS0 AMP 125AMP 15AMP 16 G6 Switch 1.00
ANJI3  2.08  MS1513L 2.30 STKO11  7.98 1.00 TPAI035 2.80 80| Bavat 030 | Mo 00 2AMP 25AMP 315AMP 4 AMP | 21 e 098
AN3YS  2.28  M51521L 1.80 STKO1s  7.98 SASBTU TDA1037 1.98 UPCI025H BAwe2  0.19 | OX30 oS Specialoffer: 100 pertype 4.30 | G 11,12 with Remote 1.18
AN316  3.98  MB3705 1.80 STKOIS 5.0 TBA231 1.30 TOA1044 2.18 108/ BAXIT 004 | BF 003 20mm A/S  0.13 each G11/12 with Remote and Mains
ANI31 3.98 MB3712 2.00 STK018 7.88 TBA19S 1.80 TpAN70 1.98 UPCI1028H BAX16 0.2 oAz 4 ok 100 MA_ 150 MA 160 MA 250 MA [ 4 1.80
AN342 298  MBI75%6 2.80 STK025 11.98 TBA3% O0.78 TDA1180 2.18 1.08| BBI2058 030 | DAX2 229 500 MA 800 MA 125 AMP 16
ANIG2L  2.80  MC1307P 1.00 STK032 785 7BaioN 2.88 TOA1270Q UPC1032M [BTis1 o079 N~ ies AMP 2 AMP 315 AMP 5 AMP VAR|CAP TUNERS
AN612 218 MCI310P 1.98 STKO78 11.85  T1BAw00 1.28 398 130} BY126 010 | [N°C 20y | Seecialofter 100 pertype 11.50
AN6362 3.95 MC1327 1.70 STK08S 8.95 TpAsi0 2.3%0 TDA1327 1.70 UPC1156MH2.78 BT127 0.11 INZIER 498 1.28 inch Q/B «« 0.08 sach N
AN7140  3.80  MC13270 0.08 STK415  T7.053  7BA5100 2.80 TDA20002 1,88 UPC1158M BY133 048 | [IOWE €98 250 MA 500 MA 750 MA “‘MP 15 | ELC1043/05 Multard 8.85
ANTIAS 380 oo . STKA13  5.95  TBAS20  1.10  TDA20003 2.98 o7e| Byl o048 | (NORE S22 AMP. 2 AMP 3 AMP. 7 AMP 10 | g6 1043/06 Mullarg 883
AN7ISM 398 MEISIE B30 STKAIS  7.88  TBAS20Q 1.90 TDA2010 1.98 UPC1167C2 eTiel | Tiaol i WAARY S0 AMP  Specisl offer: 100‘p&; U321 8.25
ANTISO 208 MEIIOD 173 STKAI?  7.98  TRAS0  1.10  TDA2020 2.98 8| BYi7s  0s3 | 1A 008 e uaz2 8.25
ANTIS1  2.8%0 MC1357  2.38 STK439  7.85  TBASI00 1.10 TDA2030 2.80 UPC1181H | BY182 0.5 INGOT  0.08 1.28 inch A/S - 0.18 ea 11324 11.00
Bas21 338 el T30 STKE! 11.30 TBASO 1.23 T0A2140 3.93 128 Byisa 033 | 1heOT 009 SOMA 60 MA. 100 MA 150 MA. 250
CA1352E 1.78 MC 1495 3‘00 STK463 11.50 TBASO 1.3% TpA2150 2.80 UPC1182H BY197 0.48 N8 o:'o MA 500 MA 750 MA 15 AMP Jl mERMISTORS
CA3086 0.48 MC 1496 ".,5 STKO01S T7.93  TEASS0O 1.9% TDA2151 1.88 2.3 | BY199 0.40 195608 012 AMP 4 AMP 5 AMP u;;c&
CA3123E 1.88 MC1723 0:50 STKD029 7.93 TRASS0C 1.48 TDA2160 2.30 UPC1185M BY?206 0.14 1N5402 o.14 ofter: 100 pertype .
CAINEM MC13s7 278 STK0039 7.98  TBASS00 1.45 TpA2521 3.28 3.98 | BY208-8000.33 | U 000 VA1040 0.23
250 yCloy 20 TATOS1AP 1.80  TBASTD  1.00 TDA2522 1.68 UPC191v 1.0 | BY210-8000.33 | T L o0 | SUNDRIES 280 | YA1056S 0.23
CAM0s 2.80 e d06p2.98 TA7072  2.63  TBAGSIR 2.80 TpA2523 2.88 UPC1350C BY223 0.90 INSO?  0.18 MonoTapeNe‘Fa " 50 VABE50 0.48
CA3140T 118 MC14518CP TA7073  3.80 TBA673 1.95 TpA2524 1.93 2.98 | BY298-400 0.22 INS$0B 018 AutoReverse Tape Head g VA1097
ETT6016 2.80 7.80 TAT108P 1.50 TBA720A 2.48 TDA25X0 1.98 UPC1353C BY299-8000.22 | |20% 0.04 Stereo Head o.:g
HATIITW 198 000 ¢'yg TA7I20P 1.63  TBA7S0  1.95 TPA2332 1.98 2.43 | BYX1I0  0.20 11923 018 PyelF Gain MooulePA o109 WIREWOUND RESISTORS
HANIS6W 1.80 508 glsg TA7120P .80 TBA7S0C 2.88  TDA2sep 1.98 UPC1360 2.9 | BYXZ5-600 T2y S8 | «saMmzCrystal(PAL) as
HA1306  1.80 ot 3'gg  TA7I30P 1.80  TBA 0.89 TDA2541 218 UPC1365C 1.28 5.5MHMZ Crystal {Sound) t:.“ et 2R-10K
HA1322 198 ol gigs  TA7137P 1.00  TBABI0AS TDA2560 2.18 398 | DelayLine SL50TAUS2 13 At
HAID39A 2.98  Gaaso0A 380 TAZ146P 1.80 1.8 TpA2571 2.08 UPC20002H Focus Control GEC210 30
HAII66W 278 Snai000 728 JATITEAP 2.3 TBARIOP 1.88 TpA2sa1 2.8 193 ENER DIODES Focus Control PYET3 aos ! rwatt  Rar2 0.20
HA1377  3.80  Sanyas 498 TA7193P 3.95 TBAS2OM 0.73 TDA2582 2.93 UPD2114LC Focus Stick 93] 1wan TR 15K 0.25
HA1406 198 guucnp g3 TA7203 ) 2.93  TBAB20O 1.4S  TDA2593 2.98 230 A oL 0301 17want  1RISK 0.30
HAISST 298 guacon s.78 JA7204P 213 TBASX 2.50 TDA2600 6.80 555 0.38 | B2X61Serics 0.18 | AnodeCap27KV o
LAI20t 095  gupygip 380 JAT205AP 113 TBAG0 1.85 TDA2€I0 2.50 556 0.80 | BZYBaSeries 0.20 | SolderMop .
tMgoJo ;.:: SABB5606 1.78 ;:;;ggw :-:: TBA950/2X - TDA2611A 1.98 723 0.30 CATHODE RAY TUBES
A3201 ¥ . 2. TDA2540 3.30 741 0.38
LA1101 098  SaSer®® 173 7a7227P 423 TBA0 149 TOAZSS 480 747 o0 | EMT MULTIPLIERS | gi?g]mnm"ymu?f, A small selection from
t‘i:!% 293 a0 278 nggﬁs 183 xgigggo 140 TOAzta0a 273 748 0.35 | Decca 100 795 | our stock of 10,000.
y C ! 2 J TOA2690 s 7808 0.80
LacaP 18 SOB D93 TATIIIAP298  TCA270SO TOAIIG 208 7805 0,88 | WnnorsaTrpicr 345 Decca1/00Mono sios :':':‘? :d:."::::::"h"a'
LA40 330 g 450 ¢80 TAZIISP 295 1.0 TDA3510 2.50 7812 o:85], |Doccaso o8 | Deccazs30 8.28 8
LA4:20 380  oiy3r  glgo  TAT32IP 228 TCAS50 230 TDAIS60 3.98 7815 0.85 | Deccaso 9.95 | Gecane0 7.80
LAdd22 250 . Deccai S8 | Secanmo 14.80 | D10-210GH asioo
ecca . 5 38,
SEMICONDUCTORS Decca 1730 6.35 | Grundig1500 1548 | 0102300 23.00
GEC 2040 5.45 | Grundig 5010-6010 oieiiaH 5600
AAY1? 028 BC182IB 0.10 BD237 0.40 BFi93  0.33 MRFi53 17.80 TVi06  1.80 | GEC2110 6.95 | 22250116011 13.43 | 3 630GH 59.00
AC126 045 BC1B3 010 B8D242 0.63 BF595  0.23 MRF454 26,30 Tvi06'2 1.80 | ITTCVCI-9 8.38 | (TTCVC20 8.20 | o CH 75.00
AC127 0.20 BC18L 0.09 BD246 0.78 BF597  0.25 MRFi55 17.80 ZRF0112 18.80 | ITTCVC20/25 30 8.38 | ITTCVCZS/30/32 °~§° D14-173GM 53.00
AC128 028 BCI84LB 0.09 BDI?6 032 BFRIY 023 MRF475 2.05 2N1100 8.80 | ITTCVCES 8.95 | PhilipsGe 855 | os1Gm 33.00
ACI26K 0.32 BC204 0.25 B8D379 0.48 BFR 0.23 MRF477 14.98 2N1308  1.38 | PhilipsG8 (550 6.93 ';:"‘F"g?‘ 1398 | D14-200GM 75.00
AC1s1  0.28 BC207B 0.2% @D410 0.88 BFRET  0.28 OCI6W 2.30 2N1711 0.30 | PhilipsG9 8.00 '";;- e57 1180 | D18-100GH/97 85.00
AC141K 0.34 BC208B 0.20 BD434 0.88 BFRBS  0.30 0C23  9.50 2N2219 028 | Pye697 .50 g:»mms 1130 | 0G73 45.00
ACl142K 0.45 BC212 0.09 BD436 0.45 BFRY 1.%0 O0OC2 180 2N2626 ©0.88 | Pye7134lead ::g Pye 72 1098 | DH3O1 53.00
AC176 0,22 BC2t2L 009 BD43? 0.78 BFRI1 175 OC2 1.%0 2N2905 0.40 | Pye713Slead o35 | Pyer 098 | F16101GM 78.00
AC176k 031 BC213  0.09 BD438 0.78 BFT42 0.35 OC28  5.80 2N3053 0.40 ”'T,ﬁ 233 | AMBT20A 12.40 | F21-10GR 75.00
AC187 0.28 BC213L 0.00  BDS! 098 BFT4) 038 OC29  4.30 2N3054  0.89 :3:: e 698 | RankMurphyT18A 40,00 | FN-12LD 75.00
AC187K 028 BC214  0.09 BD518 073 BFWI0 0.35 OC32  5.30 oN30s5  0.82 [ fannToon €93 | RankMurphyT20a 12,80 | M14100GM 48.00
ACI88  0.28 BC214C 0.09 BDS20 0.68 BFWI1 078 OC&2  1.50 2N2702 092 | g amens VK76 1 695 | RankMurphy AB40 8,30 | MIZ151GVR 175.00
ACY88K 0.37 BC214L 0.00 BDS)4  0.43 BFWIGA 1,18 OLd4 128 N3703 092 | SremensEuropa 2:50 | RankMurphy A823 1180 | M23-112GV :sg
AD142  0.80 BC2378 0.13 BDSI5 0.43 BFW6! 0.80 OC45  1.00 2N3704  0.92 | Thorn 1500 545 | Tandberge 0 s:e8| || Ma182aY e
ADY43 125 BC238 0.8  pD536  0.63 BFWI2 083 OC0  1.00 2N3705  0.20 l Thorn 1600 5.43 | Teletunken711A 118 | S0R 55.00
AD149 070 BC239 0.13 BDS575 0.0 BFX29 030 OCn 0.78 2N3706  ©0.92 | Thorn3500 7.95 | Thorn 1500 (15KV 1845 | O ean 33100
AD16Y  0.80 BC25'A 0.1S  BD587 0.98 BFX84 0.26 OC72  2.30 2N3708 o.|z| Thorn 8000 6.98 | Thorn1590 9.80 | MO 75.00
AD162 0.30 BC252A 0.13 BDsss 0.8 BFxes 0.32 OC75 1.50 2N3733  9.50 | Thorn 8500 7.48 | Thorn3s00(EHT 9.80 | o oW 80.00
AF106 0.30 BC258 0.28 BD597 0.98 BFX86 0.30 OCs1 1.00 2N3773  2.73 | Thorn 000 8.30 Thorn 8000 23.50 SESFP31 25.00
AF114  1.93 BC258A 0.39  BDe9S 1.80 BFXse  0.28 OC84 1.0 7N3792  1.38 | Thorn 9600 8.50 | ThornB500 17.80 | S5 180
AF121 080 BC284 030 BDE98 1.80 BFYIR  1.33 OC139 12,80 2Ng280 3.80 | TVIIStick 0.90 | Thorn9000 1980 | oo 18,50
AF124 0.65 BC30  0.30 BD701 1.23 BFYSO 0.32 OCI71  4.30 2N4a27  1.98 | TVI3IStick 1.28 | Thorngeoo 22.40 | 6Mm 75.00
AF125  0.35 BC30' 030 BD72 1.28 BFYS) 032 OC200 4.80 2N4ssa 1,98 | TV1BStck 1.10 | Thorn Mains 10
AF126 0.32 BC303 0.26 80707 0.90 BFYY 0.77 OC20 550 uco04  0.42 TV20Stick 1.40 Transtormer 3000/3500 79 A SELECTION FROM
AF127 065 BC3’B 009 BDX32 1.50 BLY48 1.78 OC205 10.00 jycogc o4a8 OUR STOCK OF
AF139 040 BC327 040 BDX538 1.88 BRIC  0.26 R20008B 145 5 .50, g@gg | VIDEO HEADS
AF150 0.60 BC328 0.10 BF115  0.38 BRI 0.49 :2009B :.:g NGBS 0.45 BRANDED VALVES
AF178 195 BC3)7 010 BF119 0.6 BRI 0.8 R2010B 1. L |
AF2)9 042 BC338 0.0 BFI27 039 BR303 0.98 R2322  0.88 ;g:‘;‘; g':: NEW RANGE — LOWER PRICES A1714 24.50 | C1i491
AUI06 .95 BC347A 0.13  BF154 0.20 BRCa443 1,18 R2323 086 .75 oss| f In doubt please phone quoting your model A1834 7.50 195.00
AY102 293 BC4s' 0.33 BF177 0.38 BRY39 0.48 R2540 248 Scc.5 oo | Pumber and we will confirm the head you require A1998  11.30 | C1150/
BCI07A 0.41 BC478  0.20 BFI60  0.27 BSWEs 0.98 RCA160290.85 ocac 080 | 3MSSY For Ferguson'dvC 27.50 A2007  11.50 135.00
BC1078 O.11 BCS27 020 BF173  0.22 BSX60 1.2 RCA160390.88 2C700 o'7a | 3MSSUIN  For National Panssonic/Philips 29.30 Aoy ShaNoLM 82100
BC108 040 BC47 040  BFisa  0.22 BTI00A/02 RCA161810.83  35C785 0.78 | IMSSIN For National Panasonic/NV777/330 39.80 . aien e
BC108B 0.12 BCs48 040  BFI7s  0.28 0.83 RCA163340.80 550759 g8 | IMSSN/4MSS For National Panasonic 20.%0 A Grse | cuswe lai%o
BC109  0.10 BCS549A 0.0  BF179  0.34 BT106 1.4 RCA163350.85 ocronin ges | IHSSH For Mitach: 38.00 A2rez 2780 | Cxi0? 3.30
BC109B 0.12 BC350 044  BF180  0.20 BT16  1.20 RCA165720.88 0 gy, 4 og [ IMSSUIN For National Panasomic 38.00 A%900 1180 | Cxs676 8.80
BC109C 0.12 BC557 0.08  BF181  0.29 BT1I9  2.98 S20600 0.08 5c\na, 4 ug | INSSP For Sharp 35.00 AJ4Z  24.00 | CKS678 7.80
BC114A 0.00 BC558 0.10 BF182 0.20 BT120 1.88 SKESF 148 occi96 0.80 | JHSSENA For Natwnal Panascmic Indusinia 75.00 A328)  35.95 CV Nos pm:’ 3
BC115  0.38 BC63910 0.30  BF183  0.20 BUI0S  1.98 T602IV  0.48 ooc, 00 2'ag [ 3HSSUN For National Panasonic w80 | 20 159 onrealies:
BC116A 0.38 BCY33A 19.30 BF 184 0.28 BuUIoe 1.89 Te027Vv  0.43 25C 1124 0‘95 3HSSSF For Fisher/Fidelity 35.00 ACSPIA €95 03A 27.30
BC116A 0.80 BO15  0.30  BF18s  0.28 BUI24  1.23 Te029v  0.48 o< 60 oon [ IHSSR For Amstrad/Saisho/Triumph 35.00 AG S2PEN D41 .50
BC117 019 BD124P 0.89  BF1gs  0.11 BUI25  1.25 T60X%V 0.88 5o 100 2'9g | PS38S For Sony SLCS 6 7 etc 38.00 e.50 | D63 e
BC119  0.24 BDYIt 042 BFt9s  0.91 BUI2E  1.80 T9002V 58 ooCiiry 148 | BSIBT For Toshiba 39.50 ACS PEN 4.80 | DA41  22.80
BC125 028 BO132 0.42 BF197 0.1 BU204  1.88 TNV O.78 5c,y7 4yg | D34825 For Sony SLC20/30 etc e AC/VPI 4.80 | DA42  17.80
BC139BC 0.20 BOYI3 040  BFIYe  0.18 BUS 130 ToISV 298 50,5 o'ag | P35S For Sony SLCB/CI etc .5'3 ACTH1 4.00 [ DASC  4.80
BC1 031 BO135 030 BFI99 014 BU20B  1.39 TOMY 298 525,100, 2'ag b ke g | ACT22 89,78 | DA100 125.00
BCi41  0.28 BOD13% 030 BF00 0.40 BU20A 1.52 T9038V  3.08 g AH221  39.00 | DAF91  0.70
BC142 021 BO1? 032 BCMO0 020 BUAD 1.83 THY1580 228 SoCier org | VIDEO BELT KITS | Az 3000 | DAF%s  o.68
BCY43 024 BD138 030 BF241 015 BUI%  1.20 THY1585 2.28 o< 00 'gn [ e Pl T AL60 6.00 | OC70  1.78
BC1478 0.2 BD139 032 B8F245 030 BU3BS 1.50 'npgc 0.80 250 s 378 | e VSI3000 pocise 1238 e aNT, (1450 gg;o" .
BC14BA 0.08 ADI40  0.30  BF2S6LC 0.38 BU407  1.26 TIP 0.42 ' 7000/ - : s
BC14#6B 0.08 BDI4¢ 1.0 BF257 0.28 BU408  1.80 TIPWC 0.3 ;gg:§3 S Jrumob)gocoogcoodsentayiso) fy NitiooRiESnasonic Y000, ARP34  1.28 25.00
BC149  0.09 BDISOC 0.2  BF259  0.28 BUSO  2.28 TIP3IC  0.88 7 eLousonIvie 2303 e ARP35  2.00 | DET16 28.50
- 25C1969 1.98 | Ferguson V22 JVC National Panasonic AZN 4.850 | DET18 28.50
BC15) 0.30 AD159 068  BF27i 028 BUSBA 1.08 TIPI2C 042 55Cy0es 1.80 | HRTI60 3660 208 | NV8600 86108620 2.78 Y 382 1 25
BC1S7 012 BD160 1.0 BF27Y 0,28 BUS26  1.90 TIP3IC 0.68 : y Sanyo VTCS000 1.50 A - ET20  2.80
: 25C2020 1.18 | Ferguson 3V23/JVC HR7700 ¥o E B1153 228.00 | DET22 38.00
BC159 009 BDIGs 0.9 BF273 018 BUS? 2.28 TIPMB  0.88 cci00 ¢og .80 | SanyoVTC5300 178 BLEs 100, || OEYes |3sioo
BC161 0.98 BO179 0.72 BFI5 0.38 BUY20 295 TIP41A 048 oo o0 (48 Ferguson 3V29/JVC HR7200 Sanyo VTC5500 2.78 BR191B . DET24 39.00
BC170B 0.3 BD182 0.70 BFI%  0.34¢ BUYESE 1.70 TIPAIC 0.48 ’ Sanyo VTC9300 378 3
25C2091 0.88 y 393.00 | DET25 22.00
RCITM 0.09  gp201Y 0.83 BF337 0.20 BUYT1 2.80 TIP42C 0.47 25C2008 2.98 Ferguson 3V3T'JVC HR7650 Sanyo VTC9300P 3.90 | BS4s0  67.00 DET28  32.00
BCI71A  0.10 BD202  0.88 BF338  0.32 BUV4l  2.80 TIP47 0.88 25C2166 1.98 2.75 | Sharp6300 3.50 | BS4s2 85.00 | DF91 100
BC1/1B8 0.0 BD203 078  BFISS 037 MJI00 1.98 TIP48  0.88 0c0.00 gan | JVCHR3330/3600 2,78 | Sharp7300 3.30 | Bssto  $3.00 | OFs2 0.60
BC172 040 BD20s 0.70 BFI62  0.38 MJEJ40 0.40 TIPSO  0.88 52550 o'z [ MinachiVT11.33 2.78 | Sharps3oo 3.50 BSela  88.00 | DFs6 1.28
BC1728 0.0 BD222  0.46 BF363 0.88 MJE3S0 0.78 TIP120  0.80 ,ocgnin g8 | MitachVT5000 2.08 Sharp 9300 3.50 BS894 250.00 | DF97 1.25
BC172C 0.0 BD223 0.3 BFarY 0.28 MJES20 0.48 TIP125  0.88 crcois o.so | M1achi VY8000 1.28 SonyCé 2.78 BT1?  28.00 | DGIDA 8.%0
BC173B 010 BD225 0.48  BFIM  0.99  MJE2955 0.08 TIP142  1.78 oo (‘gg | National Panasomc SonyC7 3.50 BT113  38.00 | DHE3 1.20
BC174A 009 pBp232 0.8 BFi22 032 MPSA13 0.20 TIPue 278 515" gag | NV300/333/340 2.98 | SonyT9 [ & 4 Cix 2780 | DH77  0.90
BC77 0.13 gp23) 0.38 BF423 0.28 MPSA92 0.30 TiIP61 298 ocuay 0‘55 National Panasonic NV20008 Sony SL 30008 :l.';s CIE 22.00 DH79 0.58
BCI78 0.5 D236 049  BF4S7T 032 MRF27 498 1102955 0.80 ooiosn 130 3573) || onyISLECONIN0R 93 Cly 2000 | DK91  1.20
BC182 0.10 BFass 0.38 MRF450A TIP0SS  0.88  Scian O'ﬂl National Panasonic NV777 0shiba 7540 3. Cam 17.98 OK92 1.30
BF467  0.88 13,9 o Q.20 3 2,78 | Toshiba 9600 1.50 1134 32.00 | DL3S 2.50

6 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement OCTOBER 1987



= [A] P.M. COMPONENTS LTD

PHONE SELECTRON HOUSE 966371
0474 60521 - SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD TOS PM
3 LINES GRAVESEND, KENT DA11 8HD

TELEX

7.%0 0.80 | s/ 4.50
¥ 2.50 g 1 4-250A 79.%0 6CA7 3.50 2 P
A SELECTION FROM OUR OMe. 178 | mm 330 | vmisow 280 | $204 Teso | ecal 350 lor 583 | use selae a¥e
STOCK OF BRANDED VALVES (Contd ORAP43 2130 e T 1oodeasioo) | soms, . vea |l o] 250 IMsansem [ 5704 330
100 | €CLes  0.98 | FECH N f 1OfEsa., 3103 pevisey e | weh %0 | cameis 6CF6 . 1.98 | 888 280 | ., 23 |me B
2:30 [ ECUBe. 10283 ngcm ::o P41 2,30 | RG1.2404 w81 4530 | 125.00 6CG? 2.93 | 8810 2.80 g ) B 50
280 ECLaos ges | HEH s | PaBceo 078 | 1350 | e doe ) teora Tiize ] eche essljihas  dies | ias  wisofsre (280
$aa | Ef2 322 Wk 103 | poa T o7 | Royzsoas.s0 | waiM 480 826" mesifiecle. B lOWS 30 iy oy 230
AEE Y PCss 078 | RG-1250A o : sc2) 2800 7 23 188 | 5750 1.88
EF)  1.80 | ML4 350 ; 00 | W78 1.50 iCis 14800 | 6CM7 288 | oFQ7 197 | 3 . 83
Ebay (a0l B0 A se B, g | rK2k2s o280 | X €30 | ¥l 056 OIS ROCWST 201 RIBZCT RSO B! ans
€roy  dmso ) e el Eea e RPY18  2.80 [ X4! 430 Eimac 180.00 | 6CS7 093 | 1002 123 | WHE7 430 | 762 oo
they 2% KT C 300 | biom o046 | Revis 339 | Xeermes 495 | 4Cx250849.00 OO P T silcerians  bizs
EF54 4. - LY X76M . 4CX2%08 ¥ y 3 .30
Erss 323 | MTRC 280 | PCCR 370 | Amimo 1o | Xcae 130 | Lwm so.s0 | 605 098 | Ees 193 | &7 600 |en = 930
EF70 120 [ KT3%6 2 ocCes 670 | Ahy a0 XC2s  0.30 4CX250BM 6DK6  1.80 | 10EW7  2.98 198 | 5840 3.0
EF73 3.30 | KTa4 P pCC189 070 | 35.00 XFW47 1.0 - 60Qs  7.80 | 10F1 0.78 ggs salee e
80| Erec 0. A % | Esty (oY S6F17  8.98 XFWs0  1.30 4CX250K sDOs8 280 i [lcoKe) 4851 gocs . lOms s dioo
0.78 EFB) 3.9 - . ¥ XG1-2800 118.00 6l o B = P A
Saa | £ 930 | XE usa®® | héEe ome ' Snir 3500 1335 | scaoriasco | comwss 218 | nEs  sso0 | soews Toa Boed Deiso
49.50 | EFes 2.2 i XG5 500 22.80 | Cx3s0n 6ES i . -
9.98 PCF80  0.85 S30/2k  8.80 1246 3.95 SIKY 4.50 | 5899 4.30
19:30 | €Fs6 Muliard PCF82  0.60 | SI04IK 10.00 | XL628FT 7.50 100.00 | 6EA7  2.80 ; e Eoch 17
12.50 4.50 [ KT66 GEC X X 15.00 XNP12 2,80 4CX350F 98.00 | 6EA8  2.50 | 12AD6  1.80 3.50 g
18.80 | EFa9 190 | e so ‘.’-,;:o e | iy |l Sl o iod XRI-16004 | 4CX1o00A seoe 178 :;:56757 sieo |l jzscv  ‘asoipisees 13
29.30 EF91 1.9% ’ .00 49. 428.00 6EJ 7 4 :
8:30 EF92 2';: o 19.50 :gi%o ::: gg: ??go :.oo )(R"Iii’lmlﬂ° 4CX15008 ggx;‘ :':g :;:.'r‘: :gg §'§A :':g gg; g:::
12.00 EF93 0. { " ¥ 79. 398.%0 d - 5
B | modE o k| SUBER ) ne ) 0 = | EnaElee el 3
4.80 EF9s 1.98 % ] 11400 6.00 149, 1000.00 6 . 228
S0l G 0% wre ‘900 | Dcres w2 | see @ 200 | ves 898 | D21/s1254 Gews 130 [ 12AUs i1.s0f oAy 43:00 60 - 2.23
930 | gr om0 | KTBI 7. PCFace  1.00 SP61 330 YD1100 78.00 8300 | ewy  aso | lizAuz]  oleal§ [S0CH 4380 | 16062 2.00
T1es)ll, EEtesr s 10.95 | PCFeos 128 | ST11 800 | YJI020 4230 | .py 42800 | 61 2io0 ||[12ave | (09§ SCG 4aisa | o 200
3.80 | EF184  0.83 T PCH200 1.80 STV280/40 YJ1060 265.00 4GS7  2.25 | 6Fs 3.30 [ 12AV7 _ 2.50 NAG  9.00 | c0o7 7.00
€731 480 | KT8 o PCLE2  0.88 11.98 | YLIB0 193.00 | ,5y; 228 | gFsG 2,80 | 12AX4GTB Lo, | aios
693 | EF00  11.00 | Selectro s PCLES  2.80 SUQ  4.98 YL1070 193.00 | ycea 208 | 6F7 - 4 Sise N FoAyi | ‘3aiq] | oo 8.50
Ton | EFSS 1930 | ks Goistion | PCLBs 078 | TB28300 Yiim '0500 | 4kTe 4130 | er13 300 | 12AX7 083 | %2AV .00 VieEy
J.osli| ersoss 2sioo | (K188 Sold Bon ||| BOLEL | O, YL1290 €8.00 | axisoa 3800 | s 1.00 | 1ZAXTWA 2.80 | S5A1 850 | e0WA 980
399 | EF506S 2320 | rwer ‘230 | pCite oBs | 72300 1140 430.00 | 4x:00A380.00 | €F17 278 | 12AXTS 798 | 00} 9.00 | g122 oo
cow | EF2, 983 | kwee 290 | pcisos 0.0 195.00 | 277 o | Nmu es | m  Tee | EAw Wi | mcy A | s gB)
90 | b2 132 | kwes 200 | PDSO 808 | TBa7so 93.00 | zwor oo | A0 930 | [£20  Gager BEeaa 90| iech @80 | gii8 18,00
1e80 | €2 330 | 76 %0 | P 6000 ZmC 1200 | e 1000 | s 128 | 12846 .80 | %OCIK @00 | 815 72.00
$80,| Ewo  om2 720 0800 | PEN2s 200 | 00 | 2, 999 | wox ‘828 | ek 928 | 12BEs  4.93 | 10cz 230 | 6% 72.00
58| Exw oind | Lmr} aghp | penz asg | 4 Zzu 4% | savoM 900 | o3 12s | 12BMTA 298 | 10Ce 230 | o7 230
o I T e 00 | Zrou &80 | sazoek 10.00 | ef33 1700 | 128ls 178 | teseT 30| s 320
2.80 | €L Wit 15908 | PENISOD 500 | TBL2500 [ 2759  19.88 | sams 2,93 | 6FHs .50 | 12BR3  1.98 LI = a8
350 | B3 0239 | Wsioo 20300 | PENGs - 200 49300 | Zau 1883 | saNs 230 | ofWs S8 | ©ZBY7A 278 | ZD 1300 | o5 8.98
12.80 | EL34 Muitarg 5 7% 8,00 PE06-40N | TCos10-02 | Zaw0o 12.80 5B-110M 10.00 | 6FL2 4.50 | 12C8 2.%0 550TH 980.00 | 1267 430
19.50 | Phiips 4.80 | M8 7150 00 Za1001  1.30 5B-254M 14.80 | 6FQ7 2.98 | 12CAS ‘-93 2 oo ||kioes %5550
1200 | BB wund®® | Mmon: 338 | pruzo a8 | ToO3-t0E | Zwicr 92.00 | sB25sM 1980 | eGEs  3.es | 12CX6 9120 | 0 o ||lAem “asoo
EIM0CC 1730 | Flaemotard | Ve 730 | mzi s | B 8% | w1800 | eonea 230 | wD0ss 380 | e 1300 |30 430
EBI0F  25.00 g ¢ 5 TDO3-10F ZM1020  8.00 58-257M 15.00 6GJ7 by - . : 14.50
Meose) |[afool || BL3s] [t ] 12DZ6 398 | 425As  8.00 | 5386
810F 28.00 | EL37 9.00 .00 ZM1021  8.00 5B:258M 14.30 | 6GK6 1.9 % "0
e tmloe fBm p|nE ER| o, o | S i | EREE| @y N m. N o RR|E IR
EAsD 1.0 - ; THI8 830.00 | ZM1041 14. 5CLBA 2. g I ; S0 (ACA
MB100  8.50 PL8? [ ‘ | 12Fxs “y.08 | 70sa 8.00 | 5550
€as2 3300 | ELa2 R [ tH2321 408 ZM1082  9.00 SJ180E 6GvVE  0.98 > 15.00
.00 PL83 0.32 12GN 3.95 7084 8.00 |
EA76 198 [ EL7TI 480 | Mok 7 p | P20 830 | Zmios4 10.00 2980.00 | 6Gws 2,50 7 398 solGEholos
.98 L84 0.78 12HG?  3.98 | 723AB 78.00 | 3550 i
EA79 198 | EL8! 9093 [} [oser  zo8y | & 110 | TN 1.50 ZM117s 8.80 | sLug 2.95 | 6GY5 2.9 - ; 650
Ma161  8.30 1500 1205GT  3.98 | 724A 278.00 | 5588
€ABCe0 0.70 | EL8 380 P 18 TT15  43.00 ZM1I77 9,00 SR4GB  S8.830 | 6GY6  2.80 3761 12.80
MBl62  5.30 Lsos 9. 2 1207GT  3.80 | 725A 278100 | &
EAC91  2.80 | EL84Brmar 178 TT21  45.00 ZM1202 55.00 5R4GY  4.98 6H1 .30 5870 11,30
MB8163  3.30 PL508 . 12028 288 | 726A 75.00
EAFs2 1320 -98 A 483 | TTZ2 4300 | ZM126) 4.00 | sTa 893 | &Ho 2.50 Boronr Haes
MB190  4.50 L 508 e 12K7GT  4.30 | BOIA 15.00
EAFBO1  2.00 | EL84 Mullard P 100 69.00 1A3 4.50 STBA 1.95 | 6HE6GT  1.08 e Tos
6.50 Lot 493 12K8Y  1.98 | 802 25.00 | 5973
€B3s  1.50 2108, [{ [ M85 ey A TTR3IMR IAE4  3.30 | 5U4G 2,08 | cHB7  1.08 s ATa5
MB196 5.50 L802 8.00 30 12KU7 1.95 | 803 14.95
EB4Y 3.08 | EL8S 4.30 PLB0ZT  3.80 1AX2 3.50 SUAGB  4.80 | GHFS s. 20258 695
M8204  8.30 L802 . ! s0 | 12PE13A 33.00 | 805 $9.00
€B91 0.88 | ELBG 1.78 .39 PLE20 298 | Tv2125a 182 10.00 5V4G 1.80 | 6i4Fe 2. = 807 2.80 | 7027 8.30
B 230 | ELo  1.78 } ME223 4. .00 1827 8500 | x4 495 | 6HM5  2.30 [ 12S7GT_1.50 : 2460
each 18 Elos 998 | MR 133 | Bvh 63 | Tviun 8800 | 1B1a 4300 | ovacT  ves | o | soll facaioT KON TN e Ml | Arg
EBCE1  1.50 95 . : PYS) 070 | TY76000A 1BEIA  73.00 | 573 430 | 6HS6 g 7 €784 foic Al S
0.00 | ELIS2 18.00 | HLI3DD 3.80 : 1K3 280 | 5ZaGT 2.80 | 6MSE  2.98 | 125K7 1. ‘o5
Eacsi a0 fra Ton | Kisc 388 | Ry 070 | Tvesoow INSGT 280 | iz 070 ENzE)  Thor] pasir. (e i iy ke ) e amd
EBFB0  0.95 L500 7 T 2.00 PY88 0.83 3 P28 25.00 6A203) ¥ 4 - SW? . 380 | 813 Phiips 7119 9.00
EBFEY 098 | ELS04  1.98 | KT36 e 98 | Tysazso [ RS 096 | 6a7 495 | ciawa 348 § 12 i [ 7167 3les
KTss  4.00 Y5004 1. T 2s0 | 125v7 430 35.00
EBFss 070 | ELsoe  2.95 | X4 400 | PYBO 0.79 375.00 185 180 | eas 1.50 | 656 : e 580
X o X4 1.98 8298 14.50
EBF93  0.98 | EL509  8.28 5 P 79 U1g-20 278 T4 1.00 6AB4 3.80 | 6u6 2.00 | 12 7193 7.30
KT61 8.00 801 0, 00 418 | 1303 3.20 | 833A  935.00
€Cos  7.00 | ELS1I9  8.98 | oB33007200 | U9 11.98 | 1Us 175 | 6ACTWA 2. o7 : 20, [ foas Sy '3
.50 | ELBOZ  3.88 | KI&3 ~ 2.00 ; ‘ 200 | s 1.00 | 6aGs 280 | 67G 445 | 1307 3. - s
EBi21 300 | ELa2 @@ | KTes usa | osairso | v 2ae | M5 300N | eAcs ziso | leire 30 [ oo 320 | wes 30 | mo 08
€cez ‘078 ) ENL8Z2. 12,83 [ oBasro U 00 Soa 1930 | AMe 330 | wEsC @30 | 1DET 230 | a2 2000 | 70 18.00
EC70 1975 | ELLBO 22.30 | KT66 GEC 7 | Uls 250 | 2aS15A 1130 | ease  3.30 | emae 398 | 1DR? 293 - RO T asies
EC81 7.05 | EM3¢ 9230 0B5-1750 u3? 9.00 287 2.0 6AJ7 2.00 | eUsA 230 | 1E1 145.00 | 34 100 | 7527 8300
Ecee 1.95 | Em8I 1.85 | KT66 Sp | 19 s 8.93 2822  69.30 6AKS 1.98 | eJs6C  8.50 | 1IEM7  3.30 oah 106 | 751 830
N A CO8 R T 0B5-3500 Us0 200 | 2C3% 7000 | 6AK6  2.30 | 6KIG 7oa) [ eel  Seolioa padllEn e
% 1.0 85 X L | ue2 3.00 | 2C9A 3230 ( 6ALS  0.80 | 6K8G 3. : - A 1508
oo 935 | emer 230 | k167 900 | ceoato 493 | Ui ore | scmea 3ese | caks, 935 6kDa .50 | 1SE S8 0 15| e Ses
€Co2 108 (| EN32  4800.f KTSL o700 | OEOXI0 W be ) EF NE | s s [ sEs ea | oy TR e elop | g eRse
3,30 B 5 193 100 | 2C42 2030 | 6ame 1. 6KM8 g x 00 | 1587 %0
£Cos Yoo | EN%? 430 roon | QOEoz3t990 | U 280 ( 2C43  80.00 | 6ANS 480 | 6Lt 250 | 16M o4 | 1t jasie0 | e S
e 1aad | BV 80 | T®Se7e0 | OQOfnirTes | Use 330 | cst "85 | camea 339 ohost aas | hs,  olBon | Taesill e 7800
10 12.00 | EY70 - ; ’ 085 | 2Cvs 130 | ca0s  1.75 l 6L6GC (GE) : = 3
Egt(!;ouo 3.80 | Eva1 2.33 | K789 Goiglon | QCEQ-20 DA 09 2021 1.95 6408  0.83 8.78 | 17AX4GTA A i
ECC3) 3.0 | EY82 1.18 18. | QQE06-40 | uereo o080 2021w .18 6ARS 8.93 | ei6GC Sood inrsc- 28000 L.eie 8955
ECCIS 3.50 | EY8) 1.50 | KTWet  2.30 | UBC4r  2.25 %22 49.00 6AS5 1.30 | Phips  6.80 | 17BE)  2.50 ©15n- 230100 | Face 5.8
eccar 130 [ E¥OL o2 | QQV02-619:30 | UBCBI 1.50 | 2626  7.98 | 6AS6 2,80 | GL6GAY S5.80 | 17DW4A 2.95 <2120 /2501601 f ecs 343
ECC81 Special | EY86/87 0.50 QQv03-10 8.30 ' UBF89  1.00 2055  298.00 6AS7G  4.50 | 6L6GT  2.80 | 17EW8  0.93 @25 oo Bieces @m0
iy 223 | Eves 038 A0ve3-10 UBL2ZI 178 | 2625  33.00 | §ATe 080 | GLEWGC 8.80 430 | 42D 9,00 | W03 9300
o.es | Evel 8.0 l Mullard 18.00 UCS2 1120 | 2K25 Raytheon | saTe  1.78 | eLr 3.30 o LAV Ea s
YN i | S ucces o070 | .00 | GAUAGT 200 | 6L1s 348 olso) || doara  Gsoljieise [ales
Eveos, o ! 2 UCCBS  0.80 | 2k26 98.00 | 6AUSGT 4.50 | 613 398 S0l oas Tesoipltise e
€Z3s  1.00 QOV06-40A UCFBO  1.00 | 2429 280.00 | 6AUG 098 | 6lus 280 250 | se% SN BT
o an 2780 | UCHM21 120 | 2Ka 14000 | GAVe 0.0 | b 1s 3s0 | ®2 ko oo
fmy A I QQV06-40A UCHSI 280 | 2K 280.00 | cAWSBA 3.50 | 6LF6  7.50 o d e paolien, Be
€200, 018 Mullard 39.80 | UCHe2 250 | 2x2A  8.00 | gAXAGT 1.98 | eLOs 630 9.00 | 654 403 | w0 10.30
€261 078 | aavorse UCH81  1.00 | 34/1078 12.00 | 6AYIB 1.98 | 6Pz8  2.00 33.00 | %670 e T
e g 00 58.00 | UCLE2 1.78 | 3A/108A 9.00 | 6AZ8 430 | 607GT 9.20 aafbo |lser2 | Msolffj1eiz] 1085
35 | Gserx. @00 850 | 0020320 UCLes 280 | 18 19.00 | G 830 Te (303 e R
] \ g Fat 1.18 3A110K 12.00 688G 1.50 | 6RHM8 .00 | - "
i G1802M 6.98 3.00 | 8 vee | e JA141K 19.80 6810 198 | 6sea 180 | 7.95 | OVER 4 MILLION VALVES I STOCK
5 G2402D 9.00 s 300 | UFB0 178 | AN« 7.50 | 6BA6 0.8 | e3A7  1.38 ’ 0.93 4,000 - Difiersr Types
0.98 | GCIoB 17.50 7.99 300 | UF8s 1.20 IANTS 7.80 6BA7  4.80 | esc? 1.30 0.58 [ Piease enquire for types not Iis eg
1.50 | GC10D 17.80 798 ! 2es UF8s 2.00 JA167M 10.00 6BABA  3.50 | 6SG7  2.80 1.88 [ Speciaily selected and matched valves
2.00 GC!OulEa 1;,50 :»:g | 4.00 uLa 8.50 3A3A 3.9 68C8 0.85 SH7 1.35 : available on request
1.05 | GC10/4E 17.50 ¢ t ‘ Las 3.30 | 3A4 1.10 6BE6 0.95 | 6SJ7GT 1.20 [ -
8.95 | GC124817.50 Sino) e OLas 1.50 3AS 4.50 6BG6G  3.00 K7 1.35 495 [CALLERS WELCOME
898 | GDesw 6.00 4.0 7.00 uLss 085 | AT 3.38 6BHE 1.98 | 6SL7GT  1.80 | 3731 OPEN MON-THUR 9AM-5.30PM
0.80 | GDT120M 8.00 e 398 | UULS 330 | 382 23500 | g8HE  1.30 | 6SN7GT 180 39.50 ot
308 | ONb oS o les uue 600 | 3824 12,00 | 6BUs 1.80 | 6507GT 1.38 abso FRI 9AM-5.00
7.98 ! ! N y uu? 8.00 3826 24.00 6BK4 4.00 | 6557 1.93 . 4.
158 | 88100, L4600 500 393 | UUs 000 | B 31500 | cors o420 | &S 2.00 293 | "24HOUR ANSWERPHONE
143 [ Ssioct s 308 348 Uvet 380 | 3826 1.50 | eals 343 | suest 3% ] SERVICE
1.70 | GS10M 12 8 i v 0.70 3C4s  24.00 6BM6  118.00 | 6U7 3. -
1185 | GS12D 12.00 30 Siaol | V2ol 3€X300047 6BNG 188 | cUsA  1.80 8.50 | ACCESS & BARCLAYCARD
185 [ GTIC  14.00 29.80 300 | 30.00 630.00 | caNe 398 | eveG 128 050 [ pUONE DRDERS WELCOME
0.88 | GU20  38.00 29.50 9.%0 cYs 1.50 6805 098 | 6V6GT  1.98 0.40 P&P {1
2,80 | GUSO  17.80 4.00 75 00 | 30214 20.80 | 6BOTA  1.50 | ewGT  1.98 g UK ORDERS
0.23 | GXU1  13.50 93.00 150 | 2 4930 6BR7 4.98 | 6Y6G 3.98 | W0FL2 133 PLEASE ADD 15% VAT
2.80 | GXU)  24.00 350 | Owviea anae JEZ9 3980 | 68S7 8580 | 6x2N  1.00 | NFLIZ  0.98
50 e P 230 €7 Cves | cBws 533 | @4 180 | Xl 10| EXPORT ORDERS WELCOME
330 . : M 040 | BW7 150 | 6xsGT  1.00 -
1.30 130 %30 | oviizs 73.00 [ 30070 6826 250 | 6x5GTY 1.00 | L1 0.48 CARRIAGE AT COST
1.00 R 389 | Gvazs 72.00 143000 | 6827 i = (8% R PLEASE SEND YOUR
1. ¢ 3 s d 3 187E 6C4 1. 746 . :
100 2.50 e g:’o‘ S biled ' 1450.00 6C5 193 | 7aur 180 | XPeMR 1.00|  ENQUIRIES FOR SPECIAL
q 2.50 ; . 040 | &C6 3.50 | 786 3.30 .
Pl 230 280 | An 450 e aiso || 5. %3] e 280 | weis  o.eo| QUOTATIONS FOR LARGE
0.79 2.50 20 ).y 200 V4 1.7 | Co 498 | 708 4.80 | xbts 1.0 REQUIREMENTS
374 V30 2.50 | 2.50 VR101 2.0 | 465A 63.00 | 6CA« 498 | 77 5.50 .

OCTOBER 1987 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 7



PRODUCT NEWS

Ray Withers Communica-
tions Ltd have introduced a
new range of cost effective
replacement NiCad battery

R.WITHERS

oMM

INICATIONS

packs, empty cell cases and
desk-top chargers for the
Ilcom, Kenpro and CTE ranges
of hand-held transceivers.
Two fast charge fully com-

patible models are available
for business and professional
uses, designated 10AF (10V at
800mAh) and 12AF (12V at
550mAh). These are directly
equivalent to the Icom range
of NiCads and can be fast
charged in the icom BC35 and
BC60 chargers.

The new Raycom NC580
desk-top charger has been
designed to charge all lcom
type NiCad packs over
400mAh capacity, and has two
switchable charging rates.

The empty cell cases have a
capacity of up to ten AA/HP7
size cells, enabling users to
build a NiCad pack with a
number of cells ranging from
six cells (7.2V) upwards. This
also offers a very cost effec-
tive solution for amateur
radio enthusiasts.

R Withers Communications,
584 Hagley Road,

West Oldbury,

West Midlands B68 08S.
Tel: (021) 421 8201.

The CAS-A2 remote coaxial
antenna switch has been
designed to enable the
remote switching at the
masthead of two antennas
from one feeder. The unit is
fully weatherproofed and of
the highest quality, using
Greenpar silver plated ‘N’
type connectors.

It has a low insertion loss
and may be used up to
1000MHz with a maximum
power of 150 watts

PEP. The unit requires dc at
11-14 volts fed by a supply
wire through a fully RF decou-
pled dc input to the relay.

This unit is initially inten-
ded for the 934MHz personal
radio band, at a retail price of
£59.95.

Telecomms,

189 London Road,
North End,
Portsmouth,
Hants PO2 9AE.
Tel: (0705) 662145.

MED’s 6000 series GaAs
power amplifiers offer fre-
quency coverage from 2.7 to
6.4GHz in 0.5GHz bands, with
saturated CW output power of
1,5 or 10 watts. Available from
Anglia Microwaves Limited,
they feature an excellent
linearity at low power levels
and, for pulsed operation,
innovative bias circuit
designs reduce quiescent
power consumption to vir-
tually zero.

For higher power opera-
tion, the MED 7000 series
amplifiers use silicon transis-
tors for peak outputs of 25, 50
and 100 watts up to 10% duty
and 3.5GHz.

Both series of amplifiers
are specified with standard
input power of 10mW. input
and output are both isolated
with VSWRs typically of 1.5:1.
Performance can be guaran-
teed over a temperature
range from -40 to +55°C.
Applications for these British
designed and manufactured
amplifiers include radar,
remote sensing, TWT drivers
and communications.

Anglia Microwaves Ltd,
Radford Business Centre,
Billericay,

Essex CM12 082.

Tel: (0277) 630000.

Ray Withers Communica-
tions Ltd have recently
introduced a series of mod-
ifications for the Yaesu FT767.

The FT767 is a very attrac-
tive set, giving many features
at an economical price. RWC
feel that it is, however, let
down by its lack of dynamic
range due to synthesizer
phase noise.

Extensive laboratory dev-
elopment work has resulted

- in an add-on PCB modifica-

tion, improving the dynamic
range by up to 20dB. This
results in better DX receiving
capability in the presence of
heavy QRM; very important
on today's crowded bands.
The modification at presentis
not avaitable in kit form.
Normal warranty is not
affected on sets purchased
from RWC Ltd.

Latest SMD type ‘chip com-
ponent’ technology has been
employed in the modification
board to provide the required
performance and reliability.
This mod is now fitted as
standard to all FT767s sup-
plied by RWC, and may be
fitted at a cost of £49.50
(including return carriage) to
models also purchased pre-
viously from RWC.

R Withers Communications,
584 Hagley Road,

West Oldbury,

West Midlands B68 0BS.
Tel: (021) 421 8201.

UNINTERRUPTABLE PSU

Coutant Electronics Ltd
recently announced a new
OEM switch mode power
supply called the RLU.

The new power supply has
both ac and dc inputs and will
run continuously at full out-
put from either. When the dc
input is supplied from a
battery, the output of the
power supply will be main-
tained uninterrupted if the ac
mains input fails. Hold up time
under these conditions
depends entirely on the
capacity of the Dbattery
employed.

The RLU is compact,
measuring just 98 x 85 x
394mm. The standard unit
provides outputs of 5, 12 and
-12 volts at a total power of
70W and runs from the stan-
dard ac mains and/or 24, 36 or
48V dc. However, due to the
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programmable nature of
Coutant's robotic production
line, a wide number of
variants can be produced for
OEM use.

If operating in its dual-input
uninterruptable mode, the
RLU takes its power from the
ac input and automatically
changes over to the dcinput if
the ac supply fails. On
restoration of the ac supply,
the RLU reverts to normal
operation and the battery
connected to the dc input is
recharged.

The RLU includes a unique
converter design  which
combines the high power
handling capability and good
regulation characteristics of
a standard converter with the
low component count and
small size of the flyback
converter.

Coutant Electronics Ltd,
Kingsley Avenue,
lifracombe,

Devon EX34 8ES.

Tel: (0271) 63781.

BATTERY BARGAINS

The Raycom compatible
battery pack from R Withers
Communications is designed
to complement the Icom,
Kenpro and CTE line of hand-

-held transceivers. Higher
power output and/or higher
ampere-hour configurations
are possible using cell com-
binations not available else-
where. The plastic and metal
components supplied with
this kit are designed to match
the Icom, Kenpro and CTE
transceivers with no mod-
ifications.

Also available from R With-
ers is the Raycom NCS580
battery charger, designed to
safely recharge the Raycom
Model 10AF and Model 12AA
NiCad battery packs. This unit
provides the correct constant
current trickle charge rate to
ensure maximum life and
performance from these bat-
tery packs.

The charge rate has been
adjusted so that the battery
can be charged continuously
with no degradation in cell
performance.

R Withers Communications,
584 Hagley Road West,
Oldbury,

West Midlands B68 08S.
Tel: (021) 421 8201.

The new Regency Polaris
7200 marine direction finder,
from Tony Chapman Electro-
nics Limited, covers all inter-
national marine frequency
channels, plus weather sta-
tion broadcast frequencies.

The scanning receiver
automatically monitors all
frequencies for activity or can
be set on one frequency. The
bearing of the transmission is
displayed on a ‘compass rose’
ring of lights display. These
features provide the ability to
navigate to another ship
easily by tuning to the trans-
mitter of the other ship and
steering towards the direc-
tion indicated on the ring of
lights displayed:; plot a posi-
tion by tuning to two separate
known locations such as
coastal VHF and a weather
station, noting the direction
to the shore station's trans-
mitter, using a chart to pin-
point the position; find your

way home without difficulty
by tuning to a local marine
VHF station or weather sta-
tion, and aligning the bow to
the bearing indicated.

The 7200 marine direction
finder is easy to install and is
designed for fitting to small
ships and boats. The clearand
easy to use control unit with

speaker and mounting hood
and antenna is built to with-
stand 100 knot winds.

Tony Chapman Electronics,
Electron House,

Hemnall Street,

Epping.

Essex CM16 4LS.

Tel: (0378) 78231.

Racal Communications
Limited has launched the first
of a new series of high
performance, modular
receivers which will cover the
frequency range from VLF to
UHF.

The RA3700 Series receiv-
ers are meant for inclusion in
a European communication
system. Operating in the HF
band, 15kHz to 30MHz in
selectable 10Hz or 1Hz synth-
esized steps, the receivers
have been designed and
developed for point-to-point
communications, radio
surveillance, direction find-
ing and for use in computer-
controlled systems. The new
receivers may be used in
fixed or transportable roles
on land, at sea or in the air,
and operate in LSB, USB, AM,
FM and CW modes.

The highly modular design
allows the same frame and
plug-in modules to be confi-
gured to assemble receivers
to meet a variety of different
applications. The family,
which includes single and
dual receivers, also has a
range of optional modules to
enhance the receiver facili-
ties.

The new receivers available
today include the RA3701
single receiver, the RA3702
dual receiver, both with front

panel controls, and the
RA3703 single receiver and
RA3704 dual receiver, both
remotely controlled.

Each of the receivers
includes a serial ASCII
remote control interface with
a built-in capability of addres-
sing up to 100 receivers. Slave
receivers may be controlled
by computer, by the MA3700
control unit, or by the RA3701
and the RA3702 which have
built-in controller facilities.
All  front panel operating
functions, except' power
on/off switching, can be con-
trolled remotely.

Test and repair facilities
also feature strongly. The

comprehensive built-in test
equipment (BITE) may be
operated locally or remotely
and locates faults to module
level. Module test and repair
can be carried out to compo-
nent level with the modules
plugged into the receiver,
eliminating the need for spe-
cial-to-type test equipment.
Modules can be changed on
site by the operator; no
realignment is needed, and
repair time is consequently
low.

Racal Communications Ltd,
Western Road,

Bracknell,

Berkshire RG12 1RG.
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XCELITE SCREWDRIVERS

Cooper Tools have
introduced a new range of §
round blade, fixed handle
Xcelite screwdrivers, which
can be supplied as individual
toolsor asacomplete set with
pouch.

The recommended price for
the set is £16.31 (excluding
VAT) while the prices of
individual screwdrivers range
from £1.75 for the smallest
(Yein blade) to £4.83 for the
largest (%ein blade).

Cooper Tools Ltd,
Sedling Road,

Wear,

Washington,

Tyne and Wear NE38 9BZ.
Tel: (091) 416 6062.

ANTI-STATIC DESOLDERING

Cooper Tools recently
introduced two anti-static
models to add to their Weller

manual desoldering pump
range.
Featuring fine 0.07in

(1.9mm) diameter and general
use 0.12in (3.2mm) diameter
anti-static desoldering noz-
zles, the DS-AS-100 and DS-
AS-110 allow one-handed
operation, in conjunction
with a soldering iron, to
remove by suction all the
solder from around compo-
nents requiring replacement
on circuit boards.

Cooper Tools Ltd,
Sedling Road,
Wear,
Washington,

Tyne and Wear
NE38 9BZ.

Tel: (091) 416 6062.

Cirkit recently introduced a
new rechargeable soldering
iron, which is ideal for solder-
ing CMOS and other static
sensitive devices and for site
work where no mains supply
is available.

Rated at 12W with fast
warm-up time and small 2mm
diameter tip, the unit comes
complete with mains charger,
wall-mounted socket and a
12V car charging lead which is
connected via the vehicle's

. RECHARGEABLE

cigarette lighter. Up to 200
standard joints can be made
from one charge of 12 hours.
Featuring an illuminated tip,
for which spares are readily
available, the soldering iron
also has a safety hood for
protection during operation.

Cirkit Holdings PLC,
Park Lane,

Broxbourne,
Hertfordshire EN10 7NQ.
Tel: (0992) 444111.

SERVICE KIT

A new electronic servicing
kit including a range of inte-
grated circuit handling tools,
as well as screwdrivers
and nutdrivers, has been
introduced by Global Special-
ties.

The CSK-8 kit contains an
IC insertion tool with pin
straighteners for 14-16 pin
devices, an extraction tool
with pin straightener for 14-40
pin devices, a three-claw
parts holder, assembly tweez-
ers, a selection of slotted and
Philips screwdrivers, two
nutdrivers and a torque
screwdriver.

The kit is supplied in a
zipped vinyl case measuring 9
x 6 x 1%z inches, and it costs
£22.50.

Global Specialties,

Shire Hill Industrial Estate,
Saffron Walden,

Essex CB11 3AQ.

Tel: (0799) 21682.

New from Oryx is the
DPU30, a 30 watt electronic
soldering station. The unit is
housed in an atjractive steel
box designed for the tough
environment of industrial

production. The Oryx DPU30
joins a family of electronic
stations, with its main design
feature being the lightweight,
slim, weli-balanced iron that
is connected to a digital read-
out, solid-state power supply
unit.

Operating temperatures
are adjustable between
240°C-400°C and controllable
to +2%. The station features
zero point switching to
ensure spike free operation,
and temperature overshoot is
avoided by a proportional
control circuit. The irgn has a
long life ceramic element
with a choice of tip sizes. The
unitis fitted with spare tip and
cleaning sponge trays.

Greenwood Electronics,
28 Portman Road,
Reading RG3 1NE.

Tel: (0734) 595843.

ETI recently announced the
introduction of the Thermo-
Scan liquid crystal thermo-
meter. It utilises the latest
advances in liquid crystal
technology to bring accurate
and easy to read temperature
indication to both your office
and factory.

The Thermo-Scan is avail-
able in two ranges. Firstly the
refrigerator thermometer,
offering arange of 0°C to 12°C,
and secondly the room ther-
mometer, with a range of 12°C
to 30°C. Both incorporate °F
equivalents.

The Thermo-Scan thermo-
meters offer reliable and
economical alternatives to
the standard glass thermo-
meters. Each thermometer
has been designed for quick
and easy wall mounting and
the defined simple to read
scale ensures precise
reading.

The liquid crystals are prog-
rammed to change through a
spectrum of colours, from
black as’ the temperature
changes to green indicating
the exact temperature. The
cost of each thermometer is
£1.25 each exclusive of VAT
and postage.

Electronic Temperature
Instruments,

PO Box 81,

Worthing,

Sussex BN13 3PW.

Tel: (0903) 202151.
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[ A/D CONVERTERS

Now available from RR
Electronics is a new family of
10-bit microprocessor-com-
patible A/D converters with
parallel/serial output: the
ZN503AJ and ZNS04E. These
combine several innovations
on a monolithic silicon IC.
This 28-pin device comprises
a current switching array
(needing no trim), successive
approximation logic, 2.5V pre-
cision reference, reference
amplifier, comparator and 3-
state parallel and serial out-
put buffers.

The ZN503/4 has three pin-
programmable input ranges.
Only two external compo-
nents are needed for a full
10-bit A/D conversion. No
user trims are needed, and its
serial output makes the
device ideal for high-resolu-
tion remote sensing.

R R Electronics Ltd,
St Martins Way,
Cambridge Road,
Bedford MK42 OLF.
Tel: (0234) 47211.

Now available from RR
Electronics is the OP-90, a
micropower op amp by Preci-
sion Monolithics Inc (PMI). Its
performance is similar to
PMl's industry standard OP-
07, but it takes less power and
generates less heat by draw-
ing only half of one per cent of
the current - less than 20uA.

Input offsetvoltage is 150V
maximum with a maximum
input offset voltage drift of
only 2.5uV/C, thus eliminating
the need for external nulling.
Gain of the OP-90 exceeds
700,000 at 100kohm load,
which reduces gain error in
high gain applications. Out-
put drive capability of the
micropower OP-90 is over
SmA, very high for an ampli-
fier drawing less than 20uA of
quiescent supply current.

In addition to its low supply
current drain, the OP-90 can
operate from a single supply
of +1.6V to +36V or from dual
supplies of +0.8Vto +18V.The
OP-90 is a true single supply
device with both input and
output voltage ranges includ-
ing ground. In single supply

applications, the OP-90
enables zero-in, zero-out
capability.

The low current and voltage

requirements of the OP-90
make it an ideal choice in
battery or solar powered
applications. The OP-90 con-
forms to the standard 741
pinout with nulling to V- and
can be wused to upgrade
existing designs using the
OP-20, ICL8021, HAS5141,
LF441 and OPA21.

RR Electronics Ltd,
St Martins Way,
Bedford MK42 OLF.
Tel: (0234) 47211.

[___Rx/TxCHIP

A new data communica-
tions product from Mullard,
the SCC2698 OCTART, is now
available from Online
Distribution. It is a CMOS LS|
device offering eight univer-
sal asynchronous Rx/Tx chan-
nels on a single chip. There
are four dual-channel blocks,
eachwith 10 1/0 port lines and
a 16-bit counter timer. Inter-
face and configuration logic
are common to all blocks.

Data rate is 1Mbit/s. The
OCTART has an on-chip baud
rate generator which can
produce 18 different baud
rates, from 38.4K baud to 50K
baud. The SCC2698 also has a
power-down mode which
helps keep power consump-
tion to 2 minimum.

Online Distribution Ltd,
Melbourne House,
Kingsway,

Bedford MK42 9AZ.

Tel: (0234) 217915.

A series of matched, SPST
voitage controlled atten-
uator switches, with 10%
bandwidth guaranteed spe-
cifications, was announced
recently by Anglia Micro-
waves Limited.

Contained in a 14-pin flat
package, the AFT-10X series
devices are available with
centre frequencies of 30, 60,
63, 70, 115, 140, 160 and
1060MHz. Insertion loss is
1.2dB maximum and the
attenuation range of 60dB is
controlled from a voltage
from 0 to +15V. Control band-
width is from dc to 100kHz.

Radford Business Centre,
Radford Way, Billericay,
Essex CM12 0BZ.

Tel: (0277) 630000.

estern
LUMAST

vy

The ALUMAST is a 15in (3.75mm) wide triangular cross section
lattice sectional aluminium mast based on a 10ft (3.05m) section
length, it is supplied "knocked-down' in a tubular carton for ease of
transport, but can easily be assembled needing no special tools or
skills. The system includes top plate with bearing sleeve, rotor plate
and a choice of a fixed base frame (FB-1) or one with hinge joints
(HB-1) to enable the mast to be pivoted at ground level. Guy
brackets are available for use at heights above 30ft.

“Made from high strength corrosion resistant alloy using
WESTERN's EXCLUSIVE 'W' section leg extrusions.

* Easy assembly using bolts and ‘Nyloc: locking nuts for security.

* Free-standing to 30t (9.15m) with a typical tri-bander plus
VHF/UHF antennas. 5

* Heights to 200ft (61m) with appropriate guy configurations (ask us
for quotes).

* Lightweight - only 25Ib (11kg) per 10ft (3.05m) section.

* 30ft (9.15m) mast is delivered in a tube only 10ft 6in (3.2m) long. 6in
(0.126m) dia.

A COMPLETE 30FT (9.15M) .
e £500.25

378/PSS/3;HB-1 RMP-1; TP-{ INC.CARR.& VAT

FULL PRICE LIST

375/PSS/3 30ft mast (3 sections) £379.50
375/PSS/1 Additional 10ft section £126.50
HB-1 Hinged base unit £67.86
FB-1 Fixed base unit £50.60
RMP-1 Rotor mounting plate £25.30
™-1 Top plate with sleeve £27.60
GB-1 Guy brackets (set of 3) £25.30

SEND 2x18p stamps for leaflet or £1 per details
of all antennas, masts, towers.

Western Electronics (UK) td
FAIRFILED ESTATE, LOUTH, LINCS LN11 OJH
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BTl in the sky standards for ground earth
The final countdown has stations. It will be installed at

started for British Telecom’s
Skyphone, with the award of a
£2.6 million contract for the
equipment which will auto-
matically connect airline
passengers’ telephone calls
to customers on the ground.

The contract, with E B
Communications (GB) Ltd,
means that British Telecom
International (BTI) has now
completed the purchasing of
all the major equipment and
software required for Sky-
phone.

Trials of the new service,
with calls connected by the
operator, will begin next April
on three British Airways 747
airliners, allowing passen-
gers to make international
telephone calis during flight.

The equipment will be the
first designed to meet the
full INMARSAT aeronautical

BTI's satellite earth station at
Goonhilly Downs in Cornwall.

Microwave research

A new antenna and micro-
wave research centre near
Rochester in Kent was offi-
cially opened in late July.

The ten acre site was
chosen because it offers
some of the best facilities in
the country for testing radio
antennas.

BT prices held

Following the announce-
ment that profits for 1986-87
have topped £2 billion for the
firsttime, British Telecom has
now declared that it plans to
hold charges for its main
services for another year.

This decision was
apparently prompted by the
company's sound trading and

financial position, low levels
of inflation and growth in
demand for services.

BT have also announced
the introduction nationally of
a protected service scheme,
designed to help the elderly,
disabled or any customer who
BT considers would be at risk
without the use of a
telephone. Under the
scheme, disconnection for
non-payment of the phone bill
will be delayed in such
circumstances, providing that
a relative or friend agrees to
help.

Another development, and
one which BT feels will make

the payment of bills easier, -

comes in the form of two
direct debit schemes. The
first is a budget account
funded by a monthly direct
debit. The payments are mon-
itored and may be adjusted if
they are insufficient or exces-
sive.

The second is a quarterly
direct debit scheme, where
the entire bill is paid in a
single bank transaction.

It is not all good news,
however. Some charges are

to be increased, such as
exchange line connection
costs, international direct

Fibre optic interfaces

It is now possible to have
personal computers located
totally independent of their

printers (or other peri-
pherals).
By using fibre optics

instead of the usual cabling,
the risks from electrical
disturbances and static
electricity are eliminated.
The present limit of about
seven metres for parallel

interfacing is also overcome.

The increase in distance can
contribute to avoiding noise
and dust problems associated
with printers.

The Swedish company
Fiberdata, based in Stock-
hoim, has developed fibre
optic parallel interfaces to
the Centronics and Data Pro-
ducts standards. The new
technique enables datatrans-
fer over comparatively long
distances, up to four
kilometres. The transfer rate

can be as much as 15,000 lines
of text per minute, equivalent
to approximately 180 A4 size
pages.

This also means that it is
possible to allow several
computers to share one prin-
ter, since the seven metre
limit imposed by conventio-
nal cabling is no longer a
limiting factor.

The interfaces for the com-
puter and the printer can
both, independent of each
other, be set by jumpers to
either the Centronics or Data
Products standards. This
eases interface conversion
where necessary.

Fibre optic interconnec-
tions are almost totally
immune to disturbance,
which means that the cable
routing can follow any path
regardless of sources which
are normally considered
excessively electrically
noisy. This technique aiso
makes it impossible for out-
siders to eavesdrop or tap
into the connection, since the
cable does not generate any
electromagnetic field.

dialled calls, telephone rental
charges and international
operator services.

Chinese advances

Over the past 30 years the
People’s Republic of China
has made enormous stridesin
developing its electronics
industry. in 1986 productionin
this important sector of
industry was valued at 30
billion yuan ($8.1 billion),
which represents a 7 per cent
increase over the previous
year. In the current year a
further increase in excess of
10 per cent to 35 billion yuan
($9.45 billion) is predicted.

In 1986 production of com-
puters of all sizes rose by 16
per cent, while microcompu-
ters achieved an 18 per cent
growth. The Chinese are
expecting overall productiv-
ity to double by 1990. During
the seventh Five Year Plan,
priority is being given to the
development of software,
computers, integrated cir-
cuits and integrated com-
munications.

AMK Berlin Company for
Exhibitions, Fairs and Con-
gresses has now organised
Chaitech '88, an event
designed to meet the specific
needs of exhibitors and inter-
ested people in China, offer-
ing them a forum for com-
munication. In addition to the
trade fair and symposium,
other accompanying events
are planned such as an
Exhibitors’ Dialog Forum,
a Technology Transfer
Exchange and a Personnel
Transfer Exchange.

Itis hoped that Chaitech '88
will offer the right economic
conditions and ideal com-
munication facilities for the
establishment of long-lasting
commercial links.

AVO and Megger revived

Two of Britain's most
successful product brand
names in test and measure-
ment technology, AVO and
Megger, are being revived as
company names, following
the management buy-out of
Thorn EMI's £35m turnover
test and measurement
instrumentation business,
Thorn EMI Measurement
Division.

AVQO International has
become the new holding
company for this internatio-
nal group of seven companies
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with considerable manu-
facturing and marketing
operations spread between
the UK, the United States,
France and Germany. The
British-based group has its
headquarters at Dover, Kent.

Megger Instruments Ltd
now embraces the Dover-
based activities, which have
led the world for some 90
years in portable instruments
for electrical test and
measurement applications.
Such has been the internatio-
nal reputation of AVO and
Megger products, for exam-
ple, that they have become
industry bywords.

BT retaliates

British Telecom have hit
back at a recent National
Consumer Council survey
criticising BT service and
prices.

A spokesman commented:
‘This was an opinion poll, not
a measurement of service.
Moreover, it was taken within
a few weeks of the end of the
national strike in February.
It's hardly surprising that the
man in the street had some
bad experiences of our ser-
vices at that time.’

He concluded: 'We know,
and acknowledge, that we
have a lotto do and along way
to go - but don't forget just
how far we've come and just
howmuchwe've done. We are
determined that the customer
should and will come first’.

Partez-vous computer?

People who cannot speak a
word of each other's lan-
guage will soon be able to talk
over the phone using a sys-
tem developed by British
Telecom.

The world’s first instan-
taneous translation of speech
by computer was unveiled
publicly by British Telecom’s
Research Laboratories in
August. Simple sentences in
English were translated into
French and vice versa.

The prototype equipment
can translate English into
German, Spanish, Swedish
and ltalian and the reverse
capability is being developed.
This will then also make
possible translation between
any pair of these languages,
such as French-German,
Swedish-Italian.

Each speaker has a mic-
rophone linked to a Merlin

5200 personal microcompu-
ter. These are connected by a
telephone circuit capable of
handling computer data. The
first participant speaks a
sentence in English into his
microphone, saying each
word clearly and deliberately.
The computer repeats the
sentence in its own synthetic
voice to check that it has
understood correctly.

When this is confirmed - by
saying the single word ‘yes' -
the originating computer
sends the message to the
distantcomputer which trans-
lates and speaks it in, say,
French in its own synthetic
voice. When the French
speaker replies, the process
is repeated in the reverse
direction.

The system is based on aset
of more than 400 phrases in
common business use stored
in each computer's memory.
Although this involves a
vocabulary of more than 1,000
words, the computers are
programmed to recognise
only 100 key words. These are
used to identify the appropri-
ate phrases, reducing the
word-recognition procedure
required.

The system also recognises

spoken proper names - such
as John Smith, for example -
and makes no attempt to
translate them, eg rendering
‘Mr White' into ‘Monsieur
Blanc'. instead the names are
repeated in the original
speaker's voice inthe transla-
tion.

BTEC certificate

The London Electronics
College will be launching a
new series of updated one
year, full-time BTEC National
Certificate courses from 21st
September 1987.

The subjects available will
be:
Electronic Equipment Servic-
ing (TV, VCR and CCTV),
Computing Technology (mic-
roprocessors, interfacing and
datacomms); Information
Technology (telecomms, net-
works, satellite TV and CD);
Software Engineering
(assemblers, Basic, Pascal,
programming and CADCAM).

These courses are partic-
ularly important for those
wishing to update or retrain,
either with employer
sponsorship (up to £1,000 ATS
grant aid) or for those
recently taking redundancy.

The college is also amanag-

ing agency for the MSC Job
Training Scheme (JTS) and
will recruit suitable appli-
cantsdirectontothe new JTS.
This programme involves per-
iods of job training and work
experience in industry;
employers interested in tak-
ing trainees for 3 to 6 months
should also contact the col-
lege (trainees will receive a
full training allowance from
the MSC).

Other courses available
include a two year full-time
BTEC National Diploma and a
one year full-time BTEC
Higher National (Computing
Technology, Control and
Robotics).

Short courses from one to
three weeks (VCR Servicing
and Microcomputer Servic-
ing) are also running. The
EITB Certificate of Basic
Technician training (Electro-
nic Engineering Applications
and Engineering Software
Applications) may also be
awarded.

For details and prospectus
please contact M D Spalding
BSc, MSc, PG Cert Ed, C Eng,
MIEE, (Principal), The Lon-
don Electronics College,
Penywern Road, London SW5
9SU. Tel: 01-373 8721.

Silence Is

A silent radio communica-
tions system aimed primarily
at the growing number of
messenger companies in
London was launched today.

The new service, called
‘data Link', uses the latest
digital signalling technology
and has been developed as a
joint venture by Storno
Limited and Relcom Com-
munications Limited.

The benefits of the data
Link service are that collec-
tion and despatch informa-
tion is transmitted over the
radio to the driver with com-
plete accuracy and faster
than ever before. Most
Londoners will also appreci-
ate the fact that the radio
systemissilent. When thereis
a radio message for him, the
motorcycle driver is warned
of an incoming call by means
of a smali flashing light on the
handle bar. To obtain the
details, the driver must dis-
mount from his motorbike,
open the top box cover and
read the message details
from a scroiling visual display

Storno radio-

on the
telephone.
Similarly, routine messages

from the driver are transmit-
ted silently by wusing a
numeric keypad.

OCTOBER 1987

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 13



BIO-FEEDBACK
ACCESSORIES :

AMETER

MOVEMENT

which can be built

inlo your bio- feedback monior

10 make it a completely
self-contained instrument

Don't worry it you ve already dnlied
the terminal holes — the meler wilt cover them up!

SENSITIVE METER MOVEMENT
ONLY £1.90 + VAT

SPARE ELECTRODES
AND GEL

5 sets of electrodes (10 electrode pads)
and a sachet of conductive ge!

alitor £2.90 < vaT

LEDs

'y

/7

y 4

RECTANGULAR 1{' '/
LEDs / /

L4
Gi
ro';z'r:gulav LEDs € /
tor bar-graph
displays
50 for £3 50 - vat 100 for £6 - a- N
500 for £25 1000 for £45 -« 1

W/

DIGITAL AND AUDIO f‘ +/
EQUIPMENT LEDs

Assorted 3mm LEDs red green yellow and
orange 25 of each (100 LEDs) for £6.80 » VAT

TACHOMETER AND
DWELL METER

FEATURED INETI
JANUARY 1987

AW
S"Ec{,gﬁ

Last tew to clear at only £9.50 + VAT' (Previously
oftered at £16 40 ) The compiete parts set includes
case, pnnted Circut board. all components, plug
socket switches testleads and ciips meter and
tullinstructions

TACHOMETER AND DWELL METER

PARTS SET ONLY £9 50 Rt
» .

Oter apphes only until stocks are exhausted

omplete Parts Sets for ETI

AMPLIFIER

FEATURED INET!

MATCHBOX &
bu

.,.,.uu -
APRIL 1986
NO ordnary amphhers a \‘(d‘—ﬂ p
hese When our first 4 |

Customeis 100k an
interest it was for the
amanutive size (both ¢
modutes wilt 14in 3 -
MatchDox') 1he 101al isregart 1or power suphes and
Speaker mpeGances and Ine IMressive POwer outpu!
1e0m these Lttie ampihers When ihey re-ordered it was
for Ine $0uNnG Quakty

Two ampstier modules were 0csCHbed DOM basec on
the powertul LT85V IC The single IC verson wat gewver
over 20 Walls wih 8 suitabie speakes and power SUPPY
The bri0ge version Can provsde up 10 SOW' Although the
specihed supply voltage and speaher yMpecance musl be
used 10 achweve Maumum powet DOIh MOduleS are quite
happy 10 woss oM any vohtage Delween 12V and 32V ard
wii 3CCOMmMOdate any type of speaxer The bnage version
5 10ea lor gving a boOS! 10 car He F1 systems driving two
4 Onen speaners in paraliel on each channed for best efect

Botn des:gner approved pans sets consst of a rolies
unned printed crcut board and all components The
L 165V ICs are aiso avatabie ncwvduatly wih a free min
dala sheet grving SPECINCations and suggesied Crcus

ANIP, B €A SF

£6.50. VAT  £8.90+ VAT £3.90+ VAT

BIO- FEEDBACK

FEATURED INET!
DECEMBER 1986

A complete parts set lor the
ET1 bio-feedback monior
including meter Onginally
oftered trom hmited stocks
at £14 55 (without meter)
s sensiive GSR monior
has proved so popular that
we have decxied 10 make

t a permanent tealure of our catalogue

The compiete pars set includes case, PGB atl

components leads. electroges. gel. meter and
tull instructions

BIO-FEEDBACK PARTS SET ONLY
£11.50 + vat

KNIGHT RAIDER

FEATURED IN ETI. JULY 1987

vmmo-gm;w.gw'o

orvrcn O & of 1gre moves a2

1GN @ aving 8 COME 3 1ad DO 1 FID e Sacich agaen

Dot Of hghY DECOmes 2 b/ DOURCIG BACH & 403 4G 10w T3
gtnerow Press 4gan 203 Iy O Of he e . v

an LED avapiay on Ihe contros 60

e Song

The Kngnl Rasder G e 14160 10 any Ca# € Mases an @ Couent log

o pown

e 3 yOu see ahal

1P 10w pOwere
DCyCie 10 2 3pectacuar TV age 1oy

~OMmEOonents ’\U’QJ" a0 natnctons The ‘00;'\' board
newoes PCB (s powe FETs components hardware and
KNIGHT RAIDER CONTROL BOX ONLY
£6.90 + VAT*

KNIGHT RAIDER SEQUENCE BOARD ONLY
£11.90 . var

HI-FI POWER
METER

FEATUREDINET!
MAY 1987 / /

/

Measure the outpu!
power of your hi-fi  { /4
with the ET! = LB
power meter  The melers /
can be back-it for efect LT Tod

the scale and ‘power’ legend will glow green to
contrast with the red ponter Two switched
ranges give readings ot 0-10W and 0-100W

The parts set consists of meter
movement. PCB, all components,
range swilch and tult

MONO POWER METER

PARTS SET £3.90 + VAT
STEREQ POWER METER

PARTS SET £7.20 + VAT

SUITABLE CASE £7.50 +» VAT

EES

BRAIN WAVE
MONITOR

FEATURED IN ETI.
AUGUST 1987

ALPHA HOW TO SUCCEED WITHOUT
REALLY TRYING

Trus was the e of & recent OED 1elevision program which
$Showed how hig can De Aramanc ally improved with axd of
#pna traving  Ahsqar McBeth overcame his shyness with
@ris, Others became more conhident IMproved their
$pOMNG abiihes learned 1o cope wilh siress  and ak
without really trying

Alpha monitors are not new but good ones are hard to
hnd To detect a lew uV of brain waves in the mudsi of
noise that 1$ 1ens of thousands of mes as great 1s nol
#asy' The ET1 Aipha Monuor 15 probably the most powerful
and efteciive 0esign 10 be tound outside an EEG
1aboratory The sensitrve Orcurd IOCkS 0N 10 the all Imponan
alpha rythm and helps you 10 strengthen and control i
Quickly Then you put 1t 10 work for you. sirengthenng
your confidence and atwhies day by day

Our approved parts set consists ol EEG elecirooes and
neadband case two PCBs screening bos. top quanty
PMi ampil, al compor and il

NCiudng traming exercises) Assembly ime is aboul hve
10 5% Nours
ALPHA MONITOR PARTS SET ONLY
£29.90 + VAT

Projects

-

CREDIT CARD
CASINO

FEATURED IN ETI,
MARCH 1987

Tris wicked hitie pocket
gambling machine
measutes only

Ix2x 1t will play all
winds ot casingc games,
ncIuaing

s Roulette

s Craps

» Pontoon

Our approved parts set comes compiete
with case. self-adheswve tascia. nned
and dnlied pnnted circut board

all components hardware full
instruchons and three ditferent

games 10 play'

OPARTS _ Extry S
CASINO PAR ra

a
SET ONLY FReg W/'Sw Mes
£5.90! + VAT —— °fde eVery

MAINS
CONTROLLER

FEATURED INETI
JANUARY 1987

Mave you ever wondered what
e 00w all those Compuler

tertaces” Putyour computer

NCONrol sdy the 208 The

Spectrabest has egh TT!

ou'puts  What on eartn can

yOu Conteol with a TTL output?

A

The E T1 Mamns Conkroser s a 10g

sts An opto

omowete um, Folitw yOur COmPuter Merdace with & mams
CONMrOHE! 4N YOU T8 Teaky N DUSINESS with automatic
o

The mauns Controler Connects dwechy 1o most TTL

1arnues wihOut exlernal COMOONents and Can be Orven by
CMOS with the 300H0N 0' 8 118N$1SI07 AN Two (eISIONS

1rans stor and resisiors ‘or CMOS nrertace

MAINS CONTROLLER PARTS
SET£6.20 . vaT

POWERFUL AIR
IONISER

FEATURED INETI
JULY 1986

ons have been descrbec
as viamns of the a by
the heaitn magazines
and have been crecied
~ith everytrung from
unng hay tever and
asthma 10 1mEroving CoNCentrahon and putting an end
10 nsomua Although some of the Claims may be
evaggerated there 1S no Goub! thal 10Nised air 1s much
Jeaner and purer and seems much More INVIQOratng
than dead aw
The DIRECT 1ON 1oniser caused 8 greal ceal of
excilement when it appeared as a Construchonal project
ETI Atiast anomiser that was COMparabie with
better than?) commercial products was rehabie Qood
10buUIG  and fun! Apan oM the 56710uS APPHCALONS
some Of the suggested expenments were oulrageous'
We can supply a maiched set of pans tuily
approved by e designer 10 build Ths unique project
Tne set includes @ rolier nned printed crrcuwit board
66 components case mains lead and even the pans
101 the tester ACcorang 10 one customet the set Costs
about a third of the price of the iNGIViIGual COMEOnents.

Whal more can we say?
DIRECT ION
PARTS SET £9.50 + var

Instructions are
ncluded

MAINS .
CONDITIONER /-
L y
FEATURED INETI A
SEPTEMBER 1986
1115 aslonishing how many /Y
peopie buy of build 10p-thght A
hi-h equipment. and then yA™
connect it 10 a naisy, spky /¢
mains supply Rather
Wne buying a Ferran and
INg 10 fun 1 on paratin you mighl thins Expecting
cryslal chear sound Ihe Poor MUsIC enthusiast ends
up with a muody. contused mush and feels that
he has somehow been cheated 18 this n-f
My music centre sounded Just as good'
The domesic Mans Supply 1s nadied with
RAF ntedterence noise fransient sphes and
gooaness knows what etse Computers crash
130i0s POP and crackie tape recordings are spoied
and hi-h sounds not quite ngnt Why put up with
It when the solution)s so simpte”? The ETYmains
conamnoner is the lowest cos! upgrade you wili ever
Duy. and probably the mos| effective
Our approved parts set consists of PCB ail
components torond” enamelied ware, ining tes
tast response VDR® ana tull instructions
ETI MAINS CONDITIONER PARTS SET
ONLY £4.60! . vat
“Note: the toro.d and VDR supplied are superor
10 the lypes spected n the article
PROJECT CASE
WITH PP3 BATTERY
COMPARTMENT

ONLY £2.60! . var

LM2917
EXPERIMENTER SET

Consists 0 LM2917 IC $pOCIAl Printed CirCu
Aelaned INSIUCHons with Aata and circus
afterent projects lo bund Can be used 10
with the cricurts in the Next Great Limte IC teature
(ETI December 1386)

LM2917 Experimenter Set

£5.80 « vAT

Prices shown are exclusive ot VAT so please
add 15% 10 the order totai UK postage 1s 60p

on any order Carnage and insurance for
overseas orders £1 50 Please allow up to
14 days for delvery

4

RUGGED
PLASTIC CASE

sutabie 10r Mains Conditone

and Mamns controller

ONLY £1.65 » var

LIMITED

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

Our best seiling mser kit s
now Svailable with 8n e1eQant white Case

WHITE IONISER
PARTS SET ONLY £9.80! » var

FOUNDERS HOUSE
REDBROOK
MONMOUTH
GWENT
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AMATEUR RADIO
WORLD

Compiled by Arthur C Gee G2UK

he AMSAT-UK/University of Surrey

Colloquium, held at the university
over the weekend from 17th-19th July,
was a truly international event, over 180
delegates from 14 countries attending.
These included representatives from
places as far apart as North America,
Brazil, Australia and New Zealand, South
Africa and most of Europe.

The proceedings were opened by the
president of the Radio Society of Great
Britain, Joan Heathershaw G4CHH,
when she announced that AMSAT-UK's
Hon Secretary, Ron Broadbent G3AAJ,
was to be awarded the RSGB's 'Calcutta
Key' award - presented for furthering
international goodwill through amateur
radio-for his work through his activities
for the Amateur Radio Satellite Service -
an award justly deserved.

Some of the world's leading figures in
the amateur radio satellite field were
present to give talks on a wide range of
subjects, varying from plans being
prepared by the amateur radio satellite
team in Germany for the Phase 3-D
project and in North America for the
Phase 4 project by AMSAT-NA, to a most
entertaining and informative lecture by
the well-known satellite authority, Geoff
Perry, of Kettering School fame, on how
his team there went about identifying
many of the Russian satellites using very
basic techniques.

The lectures on the Phase 3-D and the
Phase 4 projects, given respectively by
Dr Karl Meinzer and by Vern Riportella,
generated a lively debate and wide
ranging philosophical discussion on
whether elliptical-orbiting satellites
such as Phase 3 orgeostationary systems
such as the Phase 4 one should be
adopted as the design for the future.
Many people saw this as an either/or
selection, but those intimately involved
in these projects saw them as more or
less complementary, not mutually exclu-
sive.

The discussions highlighted the
desire, expressed before at the |ARU
Region 1 Conference in Holland in April
last, that special attention should be
given to attracting new, young operators
into amateur radio and specifically into
the Amateur Radio Satellite Service, by
the provision of inexpensive but tech-
nically interesting projects. The relative
importance of amateur radio com-

munications, education, technical
advancement and public service to the
future of amateur radio also came in for
lively discussion.

Last month, we gave preliminary
details of the new amateur radio satel-
lites launched on June 23rd last by the
Russians. Since then more definite
information regarding these satellites
has come to hand, and most satellite
enthusiasts have by now heard or worked
them.

Additional information to that we gave
last month is as follows. They both use
the electrical power system of the
COSMOS 1861 navigational satellite, to
which they are attached. So they have no
solar panels or batteries of their own.
They do, however, have separate
antenna systems. There are four of
these: 1) A two metre dipole for RS10,
which is switchable between transmis-
sion and reception; 2) Atwo metre dipole
for RS11, which is also switchable; 3) A
29MHz quarter wave ground-plane type
antenna for use with RS10 or 11, which is
also switchable for transmission or
reception; 4) A similar antenna for RS10
and 11, but for reception only. All the
antennas are linearly polarised. The
transponders of RS10 can be operated
simultaneously with those of RS11, but
this mode is not normally used.

Five different modes are designated
for each of the two satellites, depending
on which combination of frequencies is
in use. There is also a series of beacon
frequencies and Robot operation is
provided for.

The modes are as follows:

RS10

Mode A: 145.860 to 145.900 uplink; 29.360
to 29.400MHz downlink.

Mode K: 21.160 to 21.200 uplink; 29.360 to
29.400 downlink. :
Mode T:21.160 to 21.200 uplink; 145.860 to
145.900 downlink.

Mode KT:21.160 to 21.200 uplink; 29.360 to
29.400 and 145.860 to 145.900 downlink, on
simultaneously.

Mode KA: 21.160 to 21.200 and 145.860 to
145.900 uplink on together; 29.360 to
29.400 downlink.

Beacons on 29.357, 29.403, 145.857 and
145.903MHz.

Robot on: 21.120 and 145.857 up. Down on
29.403MHz.

RS11

Mode A: 145.910 to 145.950 uplink; 29.410
to 29.450 downlink.

Mode K: 21.210 to 21.250 uplink; 29.410 to
29.450 downlink.

Mode T:21.210 to 21.250 uplink; 145.910 to
145.950 downlink.

Mode KT:21.210t0 21.250 uplink; 29.410 to
29.450 and 145.910 to 145.950 downlink, on
simultaneously.

Mode KA: 21.210 to 21.250 and 145.910 to
145.950 uplink on together; and 29.410 to
29.450 downlink.

Beacons on: 29.407, 29.453, 145.907 and
145.953MHz.

Robot on:21.130 and 145.830 up. Down on
29.403MHz.

The 2 metre Mode A uplink receivers
on both RS10 and 11.are experiencing
interference from the 150MHz navigatio-
nal transmitter. It is possible, therefore,
that the future operation of Mode A
transponder may be curtailed.

Sporadic-E

One of the excitements looked forward
to by the VHF fraternity each summer is
the arrival of ionospheric conditions
giving rise to the phenomena known as
sporadic-E. This occurs when patchy
regions in the E layer of the ionosphere
become sufficiently ionised to refract
radio waves in the VHF band of frequen-
cies. Until recently this form of propaga-
tion was thought to be a single-hop path,
with a range of from 500 to 1,000 miles or
so, and was usually limited to the 28 and
S50MHz amateur bands, sometimes
extending to the 2 metre band.

However, evidence has been growing
that multi-hop sporadic-E propagation is
much more common than has been
thought. Since the general release of
50MHz, this evidence has been
accumulating fast and the past few
months have been remarkable for the
sporadic-E openings which have occur-
red and the DX which has been worked.

The ‘open season’ seems to have
begun in May when it first appeared on 2
metres, with G stations working the
USSR and Poland. On 50MHz, aimost
daily QSOs were made with Norway,
Sweden, Finland and with Portugal and
Cyprus. In June, contacts with the USA
were made on 50MHz and widespread
activity with Andorra, Poland, Geneva,
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italy, Malta and Yugoslavia on 50 or
144MHz was reported. July was another
good month with openings to the USA,
Yugoslavia and Hungary, Austria and
Bulgaria.

Sporadic-E openings are thought to be
more frequent at sunspot minimum. The
Radio Observatory at Boulder, USA,
maintains that sunspot minimum occur-
red in September 1986. ltis probable that
sporadic-E openings are more related to
the geomagnetic minimum, which lags
behind the sunspot minimum by about
twelve months. This thus coincides with
the activity recorded above.

The Rockall saga

During 1985, Mr Tom McLean, sailor/
adventurer, spent some time on the
island of Rockall. While there he did
quite a bit of transmitting on the 14MHz
amateur band, in spite of having no
transmitting licence. This might have
been acceptable in the case of an
emergency but he consistently worked
other amateurs both in the UK and other
countries, using the callsign GR1TM.

He is now active again as a radio pirate
using the call ‘Skol ten-eighty’. This time
he is attempting to row the Atlantic. He is
active on the 14MHz amateur band, and
the RSGB draws attention to the fact that

any radio amateur making contact with
him would be in contravention of their
licence.

CW testing

The Morse code test for full amateur
radio licence transmitting authorisation
has always been a bone of contention
with many would-be aspirants to this
facility. It is interesting to read what the
Radio Regulatory Division of the Depart-
ment of Trade and industry says about
the continuation of Morse code in the
amateur radio service, in its leaflet Radio
Amateur Licensing Information Sheet.

‘Morse will continue to be needed in
the amateur service for the foreseeable
future. But its use in maritime distress,
safety work and commercial traffic is
likely to decline towards the end of the
century. Many amateurs wish to keep
using Morse, believing it the best
method of making contact in bad
operating conditions. Most countries’
radio societies also believe Morse is
useful in the self-training of amateurs
and in operating an amateur station.
Knowledge of Morse can be important to
an amateur using a secondary band if a
primary user makes contact by Morse to
complain of interference’.

The RSGB now provides Morse test

facilities in 65 different areas. These
include the Orkneys, Shetlands, Isle of
Man and Guernsey. Some of these
islands never had their own test facilities
in the past, which meant that candidates
had to wait for a visit from an examiner or
travel to the mainland for a test. Most of
the remaining areas so far not covered
should be in the near future.

The society has conducted over 2,500
tests to date and visited 71 disabled
candidates at their homes.

New calisign prefixes

New callsign prefixes were introduced
in France last year and may now be heard
on the air. Class A licences, issued to
amateurs from 13 years upwards, are
designated FA and allow 20 watts of
phone on 144MHz. Class Bs are desig-
nated FB and allowed 20 watts as above,
but CW is permitted from 144.05 to
144,09MHz as well. Class C, available to
amateurs from 16 years, is allowed 100
watts phone on 144MHz, and is desig-
nated FC. Class D (also from 16 years)
permits 100 watts phone and CW on all
bands, and is designated FD. Class E is
issued after 3 years of holding a Class
Dlicence, and allows 250 watts phone and
CW on all bands. It is designated FE or F.
The prefix FF is issued to clubs.

ARE YOU A
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Andy Emmerson G8PTH puts you in the picture

t's a bit of hardware and a lot of

software this month, as we discuss
some new goodies. Not necessarily to
spend your money on, | should add,
because ATV is notreallya spend, spend,
spend sort of hobby. However, if you
want to plan this autumn and winter’s
construction and activity schedules
ahead, then some of these items may be
of use to you.

FM receive systems

Whether you are working on 24cm or
10GHz, a wideband FM receiver is
essential. The only problem is that there
is no off-the-shelf product which does
the job for us, which is a shame because
recent tests by John G3YQC, in conjunc-
tion with the GB3RT repeater which he is
helping to construct, indicate that signi-
ficantly better results could be achieved.

There is no problem with creating a
good, full bandwidth transmitted signal,
but recovering all the quality of that
signal at the other end is another matter.
Conventional receivers using PLL chips
just cannot achieve this, and instead we
should look at the use of the wideband
units intended for satellite TV. All this
will be written up in much greater detail
in a future CQ-TV (the journal of the
British Amateur Television Club).

In the mean time, the availability of
these satellite TV units has changed with
the demise of Comex of Leicester. |
believe the Astec products are now
available from Bonex of Acton, while an
alternative range of units is being
supplied by a well-known ATVer, Phil
Seaward.

These three modules, made by Mit-
sumi, make an excellent and very cost
effective basis for an FM TV receiver
suitable for both ATV and satellite TV
use. The Mitsumi modules have an
advantage in that they cover a wider
band than the Astec ones and also
possess a better threshold performance
(according to G3AWDG in CQ-TV 136, page
52).

The modules comprise a tunable
downconverter which shifts  950-
1750MHz to 479.5MHz, a fixed frequency
changer (from 479.5 to 70MHz) and a
video demodulator producing composite
video sitting on a 10 volt dc level. The
international standard 70MHz |F will also
help people using these units with other
commercial units.

For amateur applications a 23cm
preamp will be necessary to provide a
high level drive comparable to that
supplied by the low noise block conver-
tercommonly used in satellite reception.
The units can be supplied from a normal
12 volt source, so there are no problems
here.

The Mitsumi units are available as a
three-module package - not separately -
for €65 (all inclusive) by post from P
Seaford, 74 Nevis Close, Leighton Buz-
zard, Beds: LU7 7XD. A stamped addres-
sed envelope to the above address will
getyou a data sheet, and also details of a
new high performance FM TV receiver
under devezlopment, which uses the
Mitsumi frotit end and the latest Plessey
FM demodu lator chip.

Among its features are bandspread
coverage for ATV, an S-meter which
works (!) and a fully tunable sound IF with
loudspeaker output. It will feature a
completely built and aligned PCB, so
there will be no tweaking problems. |
shall be pleased to hear from anyone
who has used any of these Astec or
Mitsumi modules-tell us howyougoton.

Software news

Many of us now' have computers in the
home, even if they are not in the shack or
studio, or whatever you call your ATV
den. It seems an obvious step to use the
power of the computer to improve our
ATV transmissions or video recordings,
but tracking down the appropriate prog-
ram is not always so easy (while writing
one from scratch is n 0 easy matter either
for most of us). So wihat follows is a run-
down of all the video s0ftware | am aware
of at the moment.

Inclusion in this list does notmean that
| recommend the sofitware — most of it |
haven't even seen - biut please write in if
you would like to recommend (or
complain about) a particular program.
Please let us know also if any of these
firms has changed adciress or if you can
add to the list.

BBC micro

Video-Titler I, from Visioncraft Soft-
ware, PO Box 135, Lond on N20 OHF, costs
£15.75 on 40 or 80 track «Jisc (state which)
and includes a proprortional-spacing
video typewriter, 8 large fonts, drop-
shadow and underlininig, subtitles in a
blue box and a broadcas t-style VTR clock
which can be customise2d with your own
logo.

A program for ATVers is supplied by
the Worthing Repeater Group: it has
eight test cards, mess.age pads and a
Maidenhead locator c alculator. Send
£8.50 plus your name, loc ator and callsign
(if you want these built iinto the program)
and whether you want 40 or 80 tracks. The
address is Roy Stephriens, Treasurer
GB3VR, Toftwood, Mill Lane, High Sal-
vington, Worthing, Sussi2x BN13 3DF.

An alternative is the ATV Software
Suite, from Elansoft, 3 Abbotsgrange
Road, Grangemouth, Sceatland FK3 94D,
for £8.95 on 40 or 80 tr ack disc (state

which). It features two test cards,
analoc¢iue and digital clocks, Hamfax,
colour bars with callsign ident, giant
callsigin in 3-D and TV typewriter.

The ibest (and most expensive) soft-
wareis supplied by G2 Systems. Thisis of
profess ional quality and the list is too
detaileci to describe here. Send for their
catalogu.e.

All the» following firms supply genlock
boards f.or the BBC micro (G2 and Abbey
Audio al so supply software):

s G2 Sy:stems, 5 Mead Lane, Farnham,
Surrey G U9 7DY. Teil: (0252) 712525.

= Abbey .Audio, Graham Randall, Unit 8,
Littleton tHdouse, Ashford Road, Ashford,
Middx. TW/15 1UU. Tel (0784) 246818.

® Video l:ilectronics Ltd, Wigan Road,
Atherton, Manchester M29 ORH. Tel
(0942) 8823.32.

s Electro-Craft Consultants, Liss Mili,
Mill Road, Liss, Hants GU3 7BD. Tel:
(0730) 89344 4.

The VP-170 video presenter is a
random acce:ss interactive video display
device whic.h acts as an add-on for a
standard BB(Z micro. Existing tapes can
be used and riothing needs modification,
though genlfo.cking can be provided as an
extra. It works; with your BBC B, BBC B+
or Master, wit'h use of tracker balls and
mice optional . Details from Interactive
Media Resources Ltd, 170 Penn Road,
Wolverhampto n. Tel: (0902) 341854.

MSX

The video co mputer par excellence is
the Pioneer P.X7, which has a superb
built-in video ar1d audio mixing system. It
is still available? at a price which would
make it worthwhiile having one just for its
video capabilitit2s.

In Japan you :can buy an add-on from
JVC which will give any other MSX
computer the sarne facilities, but as they
use NTSC in Japan this gadget will
probably not work over here. Anyway, the
Pioneer computei” should satisfy you at
its £199.90 price (.available from Video-
equip on Leicester 558818 and other
Pioneer dealers.) T'he PX7 gives you the
ability to superimprose colour graphics
and titles on movin g video pictures and
also has a built-in stereo sound synth-
esizer, so you c.an add explosion,
‘whoosh’ and ‘deedl|'e-deedle’ noises to
your holiday movies! Pioneer also supply
a video art stylus/tablet for £89.

Matching the cap.ailities of the com-
puter, there is some very good software
available. If you buy the computer from
Videoequip you get a titler program on
plug-in cartridge free cf charge. This has
8 fonts (character styless), 2 text sizes and
subtitling, up to 200 line's and 100 pages.

An alternative titlingy program with
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wiping and scrolling of muiti-siie
characters, costs £8.99 from D Hansson
Video, 29 King Street, Heywood, Lanc s. A
more powerful version, with a font
designer, costs £20. Send an SAE forr full
details.

The uitimate MSX video software ., at a
price to match, comes from Anglos oft of
PO Box 60, Coventry CV1 §SX. Their
video titler and display progréam is
reviewed in the current edition of (2Q-TV
and gets a ‘really exceptional’ rati ng. Up
to 14 lines of broadcast-standard letters
and figures can be displayed on uj > to 200
pages in sequence. Eleven di fferent
fonts are supplied and you cain also
display ‘icons’ or shapes as well. Eight
types of screen wipe are availabl e and a
fontdesigner and VTR clock shouild be in
the catalogue soon. The prograny comes
on disc (3.5 or Quick-Disc) for £:80 plus
VAT, but BATC members geta25 percent
discount. Considering the capal»ilities of
the program, the price is not u.rireason-
able.

MSX-2

Some Philips and JVC comp uters have
a video interface which enatles you to
superimpose computer titles and
graphics on your video re-ccrdings: |
don’t have all the details but you can get
them from suppliers.

New JVC computers in Jiapan have a
frame-grabber facility, whic'h snatches a

video image at the touch of a butto'n and
digitisesit. The process takes 25 secconds
and 12images can be stored on on¢ 360K
3.5in disc. This has been covered ‘widely
in the Japanese MSX Magazine and the
facility may well make its way to E.urope
soon.

Commodore 64/128/Plus 4

Video Titles 64 is a highly-praised
program by Tony Horwood, whicch turns a
Commodore computer into a high-
specification video typewriter. The
£39.99 program offers large and small
lettering, auto centring if required,
smooth scrolling at variable s;peeds and
instant cutting between ‘titles. The
supplier is MRVP Ltd, Walton House,
Sandwich Road, Eastry, Sandwich, Kent
CT13 ODP. Tel: (0304) 614554

For the lesser sum of £15 you can
forego scrolling titles and have Title
Master, which offers a wide variety of
static titles. Order this cassette (stating
which micro you have) from D W
Simpson, 5 Berners Road, Sheffield,
Yorks S2 2GB.

Sinclair Spectrum 48K

Super Intro, from Hall Video Produc-
tions, 147 Gladstone Street, Winsford,
Cheshire CW7 4AU, costs £15. It offers
large text in various sizes, printing,
fading and scrolling atvarious speeds as
well as test card and copyright page,

-

which can both be personalised. Some
hardware options are also available, so
send them an SAE or ring them on (0606)
551925.

The ultimate Spectrum video program
is from the GB3VR people and has 7 test
cards, memo pad, clock with alarm, maps,
test tones, union flag, TV typewriter,
crosshatch and locator calculator. All
this, plus a simpler 16K version on the
other side of the cassette, is available for
£6 from Roy Stephens, Treasurer GB3VR,
Toftwood, Mill Lane, High Salvington,
Worthing, Sussex BN13 3DF.

Amsirad CP-464, 664, 6128

Video Titles features multi-colour
screen and text, variable speed display,
self-centring text and scrolling. You also
get a free program to catalogue your
tapes.

Price is £10.99 for the 464 tape and
£14.99 for 664/6128 disc version, fromAC
Talbot, 18 Tretawney Parc, St Columb
Major, Cornwall TR9 6RR.

Sign-oft

That's it for now. | am sure there are
also some amateur ‘'shareware’ prog-
rams which do some of the things
described above, so if you can spread the
good news please do so. Any other
feedback on ATV matters - and photo-
graphs -should be sent to me care of the
Editor: I'd love to hear from you!

n the past month the: trade and

technical press has cove:red the sub-
ject of PARS in some detail , enabling me
tofillin some gapsin lastm onth's report.

Some disquiet has been voiced over a
fear that PARS (the di¢jital Personal
Advanced Radio System) wwill supersede
our existing 934MHz syste m. It would do,
if some greedy manufacturers had their
way, but | don't think that this will
happen, not because Of government
assurances but because | don't believe
PARS will ever happen! E3ut though I'm a
wicked cynic, there are no grounds for
complacency because big business is
after our band.

Politics may not norrmrially interest you,
but if you don't wan'; to see 934MHz
disappear you should read on. Most of
what follows is thin on facts and thick on
opinion, so make up y'our own mind and
see what you think .. .

Dutch drop out?

Bad news from th.e rumour machine,
which says that the Ciuitch, who were due
to adopt the Swiss typ e of personal radio
this autumn and give: Lis achance of some
DX, have now decicled to hold off until a
European-wide P/\RS specification is
ready. If true, | don tthinkthatthis makes
sense. ltis accepte:dthatatruly universal
PARS-style radio ‘'system is desirable - if
it comes off = but this should not stop
enthusiasts enjoying a simpler system

NETWORK
934

Andy Emmerson G9BUP

of radio if they waint to.

Clearly they must accept that their
radios will not bez compatible with the
eventual standardl, but | suspect that the
real enthusiasts zire quite willing to put
up with this. Anyw ay, we must wait for the
official announce ment.

PARS - the EEA’s; aspirations

At the centre of PARS is an agreement
between the Deprartment of Trade and
Industry (DTI) and the Electronic
Engineering As:sociation (EEA), an
industry body, to co-operate on a work
programme aimirig to introduce the new
service by the early 1990s. Eleven
members of the EEA - British Telecom,
GEC Telecomrnunications, Marconi,
Motorola, Mullard, Multitone, Nova
Radiotelephone s, Philips, Racal, Plessey
and Storno - we re to participate, though

BT has since dropped out. The proposed
system, handling voice and data in the
933-935MHz sub-band, would be a UK
first, and the first time such a large group
of companies has participated in such an
expensive project.

1t would also be the first time that all-
digital techniques have been used in the
UK for trunked voice and data. (Trunking,
one of the buzzwords of mobile radio
nowadays, is the automatic selection by
the radio set of a free channel.) The
system does, of course, have consider-
able export potential and the DTl has
undertaken to steer the specification
through the Conference of the European
Posts and Telecommunications author-
ities (CEPT).

PARS will offer 77 channels on a
trunked basis, avoiding the need to
queue on a single channel, and is aimed
at providing a high quality voice and data
service between mobiles over a 10-12km
distance. The government expects that
there will be around 250,000 units in use
after five to ten years, compared with the
4,000 number of 934MHz users at present.

The EEA’s scheming revealed

According to a report in Communica-
tions International, the system was
dreamed up by the EEA some 18 months
ago in response to Japanese attempts to
break into the European private mobile
radio market with PRS.

—
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If this report represents the true
thinking of the EEA, it demonstrates a
fundamental misunderstanding, since
the Japanese PRS sets were aimed first
and foremost at the hobbyist, truck driver
and one-man business markets - and
most definitely not as an alternative to
business radio.

The unsophisticated users are the
market which PRS has served - very
successfully - in Japan and Switzerland,
and is a market which the UK business
radio suppliers have never considered
their own. They do not have the
marketing expertise, nor are they pre-
pared to sell sets cheaply enough.
Nonetheless, the EEA, representing its
members, wanted to keep the Japanese
out of Britain and spoil the hobbyist
market. It looks as if they have suc-
cessfully fooled the Department of Trade
and Industry ~ and the Dutch authorities
- while there is no guarantee that
their PARS offering will ever become a
reality.

According to the Communications
International report, the CEPT has now
decided against the Japanese concept
(which was cheap and readily available)
in favour of the EEA-backed system
(which is not available yet and is likely to
cost more).

News from Switzerland

Interest in 934MHz is on the increase.
While the number of business radio sets
rose by 7 per cent last year, Citizen's
Bandusersincreased by 9.4 per cent. The
number of sets licensed rose from 68,865
to 75,353: of these, 70,508 operate on
27MHz and 4,845 (slightly more than the
UK total) in the 933-935MHz sub-band.
This latter is still regarded as an
operational test in Switzeriand, and
users have no guarantee that the service
will last in the long term (although that
doesn't seem to worry them). Over the
same period the number of radio
amateur licences rose by 3.8 per cent
from 4,093 to 4,249, fewer than in the UK.

Activity report

At last, a contributed report! Let's have
a few more please... don't be shy!
Anyway, this one is from Brian Hollins
BH172 in Weybridge, who is one of the
early users of the band. Since he came on
the airin December 1983 he has made 670
contacts, though if he had stuck with the
original Reftec transceiver and dubious
aerials and UR67 co-ax, the situation
might have been different. Nonetheless,
the old equipment got him going and he
now uses a Delta-1 together with a PA11
collinear antenna for all-round radiation,

and separate horizontally and vertically
polarised 12-element Tonnas for DX
work. He sings the praises of the white
low-loss co-ax feeder, which he finds as
good as H100 but far more flexible and
durable.

His situation near the top of a hill gives
a little trouble from cellular interfer-
ence, though this is less of a problem
during lifts. Most operators in the south
London/Surrey area are very good,
though there is one ‘wally’ at Crystal
Palace who would please everyone else
by changing back to 27MHz or getting off
the air altogether.

Since last December Brian has put out
a regular news broadcast, which can be
heard on Monday evenings on channel 8
at 2030. This contains news of 934 get-
togethers, amateur rallies and reviews of
the various radio magazines. The current
barometer readings from Volmet are also
broadcast. This sounds like fun; | wonder
if similar things happen elsewherein the
country?

Le fin

That's all for this month: | look forward
to receiving your activity reports to
include in next month’s column. How
about including your QSL card for a
‘gallery’ section?
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Tech Talk from

[@23ICcOM|

Reduced size yet high performance HF antennas are becoming increasingly popular among today's radio amateurs. and ICOM 1s
proudly responding to those needs with a deluxe antenna system The AH-2 This all band and fully automatic antenna package s especially
designed for luxury style mobiling portable activities such as vacationing or operating from environmentally sensiive areas
such as apartments

Mobuling in top fashion hasnt been more attractive and ICOM's “all in one” design boasts numerous advantages over conventional

mixed components -type setups Whether pursuing fixed station or mobile activities the flexibility and convenience of this fully remote
controlled and automatcally tuned antenna opens new horizons in imited antenna HF operations Since the AH-2 system 1s packed with
unique features and is a relanvely new idea we would like 1o discuss Its Innovative designs In a step-by-set manner

There are five components in the ICOM AH-2 system The package can be purchased complete or minus the mobile mount and whip
for auto of fixed station use as desired The fuil system consists of a small rig-attached control unit a remote actuated and MICIOPIOCESSOT
controlied antenna tuming unit an approximate nine-foot stainless steel whip a universal and heavy duty auto frame mount
and an interconnecting cable set

An optional OPC- 137 cable interface is available for the [C-751 or IC-745 HF transceivers When using the system s stainless whip
operation on all amateur bands between 3 5 and 30 MHz 1s possible When the radiating whip 1s replaced with a random wire 40 feet or longer
1 8MHz operation 1s also posible During operation you merely seiect a band and frequency push the remote unit's “tune button and one of
over 260 000 LC combinations 1s digitally selected for optimum transmit antenna performance Tuning actions require only ten watts of RF
power and the resuling SWR s | 5 | Usual tuning time 1s less than six seconds The antenna funing unit s microprocessor stores that LC data
In one of eight internal memories so that information 1s
recalled in less than two seconds when the HF transceiver

[ .22 ) ToR viewn »

retunes a preselected range An additional microprocessor
n the rig attached remote control umt handles automatc ~ouace P [OWES CABLE
transceiver tune mode switching and RF power output control ey S~ o)

Notice the tuner s capabilities are used during both — et C I S
transmit and receive Its four sensors impedance phase «neo 0
forward and reflected power) are designed to optimize both acc cant [ ‘
single longwires and whips or random wires shorter than - 1y
'/a wavelength a difficult 1ask for many automatic tuners )
Notice also the precise use of microprocessor selected J [P

fixed capacitors rather than motor driven vanables This ==
overall concept provides superb antenna tuning and the i Cond - 3
highest possible performance ™ | vo accr naan pa v L—{-—Tj

The system's whip and mount truly gives new clanty N T L.
1o the terms umiversal and "heavy duty They can be }f}"mw.‘, b L » e ) , \
quickly instalied ona TV mast boat or car The mount s = .. 29 "«*T;"_;,’. i coaniaL casie
bracket bolts to an existing hole 1n an auto s rear frame a o ®° + - ee M
very strong pipe bolts into the bracket and the antennas e

base section bolts to the pipe s remaining end The pipes L '8 -

COATIAL CABLE

length is fully adjustable to fit various cars The antenna base
section incidentally stands 15 inches tall and weighs
approximately nine pounds ‘Rugged is truly an
understatement

Whether assembled as an ali-band
mobile system or employed in fixed
station use when large arrays are
unfeasible ICOM s dual micro
processor controlled AH-2 will
keep you communicating in
high style ICOM s
bridging new areas
In communications
and wants you 1o
enjoy this
leading edge
In modern
technology

"WIDJSAS euuadjuy
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- A\
\ \
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Telephone us free-of-charge on:

HELPLINE 0800-521145.

Thus 15 stnicrly @ Melphine 1or oblaning information about or ordering ICOM equipment We regret
thus service ¢ annot be used by dealers of 10t tepau enquues and parts orders Thank vou
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Where to find

intheU.

You can find ICOM Amateur radio in use throughout-the world. Here in the
U.K. ICOM is available from an extensive dealer network across the country.
Just visit your local emporium and you will probably find that they are ICOM
dealers. Authorised ICOM dealers will provide information on the entire ICOM
range of Amateur equipment backed-up with good after-sales service.

If you are a licensed Amateur or short wave listener ICOM have a complete
product range from HF to Microwaves to suit your needs. Should you have
difficulty in locating your nearest ICOM stockist contact us at the address
shown at the bottom of this page.

Avon Glamorgan Nottingham
Booth Holding (Bath) Ltd., Bnstol 02217-2402 Transworld Comms (Neath) Ltd 0639-52374 R A S. Nottingham 0602 280267
Perthshire
Berks. Gloucestershire
Anthony Richards Electromcs Ltd., Ascot. 0990-20234 L A.M. Electromcs. Cheltenham 0452.855339 ~ AxdonTV Services. Perth 0738 237453
Bucks . Hampehire Staffordshire
. pe N le-under- -
Photo Accoustics Ltd. Newport Pagnell 0908610625 Farnborough Comms, Farnborough ~ 0252.518009 :RZ LG B S L LTk
S$.M.C Ltd., Southampton 04215.5511 ussex
Caithnees P Bredhurst Electronics. Handcross 0444-400786
Highland High Technology. Wick 0955-4695 numbmicied dul P Southdown Radio Supplies, Eastbourne 0323-639351
Cambe. LG R ' Surrey
Link Electronucs, Peterborough 0733-45731 Isle of Man Guildford Communications. Guildford 0483.574434
Channel Isiands Itel (Island Telecomms) Ltd . Douglas 06242-21562 Marlborough Comms. Horley 0293-775071
Radio & Electronucs Services, Guernsey ~ 0481-28837 Kent Tyne and Wear
Wrentham & Company, jersey 053434499 Scarab Systems, Gillingham 0634-570441 Alyntronucs, Newcastle 0632-761002
Ch ICOM(UK) Limuted Retail, Herne Bay.  0227-369464 Warwickshire
Hobbytrorucs, Knutsford. 0565.4040 Lancashire A j H. Electronics, Rugby 0788-76473
Clwyd D.W Electronics, Widnes 9 W dland
) be 0524-418873 021-421-8201}
SMC (TMP). Buckley 0244-549563 Video Electrorucs, Morecam Ray Wn(hers Warley
London Yorkshire
Derbyshire Amcomm Services Ltd., Acton 01.992.5765 A | Hooker. Doncaster 0302-25690
SMC (Jack Tweedy) Ltd., Chesterfield. 0246-453340 Dressler (UK) Lid., Leyton. 01-558-0854 Derwent Radio, Scarborough 0723 365996
De Radio Shack Ltd., W. Hampstead 01-624-7174 Dewsbury Electronics, Stourbrnidge 0384-390063
von Hames Electroncs, Bradford 0274-832206
Reg Ward & Co Ltd., Axrrunster 0297-34918 Merseyside SMC Leeds, Leeds 0532.782324
Plymouth Telecoms Services 0752-556559  ARE Commurucations, Earlstown 09252 29881 Northernlreland
Dorset Lo & e B L osless George Moore Electronics, Belfast 0232-638295
Poole Logic, Poole 0202-683093  Mid Lothian S.M C (N lreland), Bangor 0247-464875
Essex Scotcomms, Edinburgh 031 657-2430  Tyrone Amateur Electronics, Omagh 0662-42043
Arrow Electronucs, Nr. Chelmsford 0245-381673 Norfolk Eire
Waters & Stanton, Hockley 0702206835 D p Hobbs, Norwich 0603.615786 Radcom Electronics, Midleton, Co Cork 01035321 632725
Eastern Comms, Norwich 0603-667189 Western Comms, Kilgolgan, Co Galway 010353 96206
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You can get what you want just by picking
up the telephone Our mail order department
offers you {ree same day despatch whenever
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Linear Integrated Circuits:

Amplifiers

n the final part of this occasional series

| hope to give an insight into the many
types of integrated circuit amplifiers,
together with some examples of uses. |
shall concentrate on audio amplifiers
rather than op amps since these have
had plenty written about them.

1) Audio amplifiers
a) TBA820M

This audio amplifier chip is encapsu-
lated in an 8 pin DIL package. It has a
wide supply voltage range, no crossover
distortion and requires few external
components. The circuit is ideal for use
as a low power output stage for any
circuit. In addition, the bandwidth of the
amplifier may also be controlled by one
resistor (Rf), which sets the gain, and one
capacitor (Cf), which sets the bandwidth.
The important parameters are summa-

Table 1

rised in Table 1. Some examples of
controlling the bandwidth are given in
Table 2.

Figure 1 shows the pin-out of the IC
and Figure 2 shows the circuit operating
as a power amplifier with the load
connected to the supply. It is also
possible to connect the supply to
ground, although additional components
are required to provide bootstrapping.
C1 increases the supply ripple rejection
of the amplifier, and may be omitted for
battery operation. The resistor R1 and
capacitor C2 form a Zobel network,
which helps to ensure stability. Figure 3
shows a novel but useful application for
the TBA820M. It operates as a dc to dc
converter. The IC operates as an oscilla-
tor at around 40kHz, which feeds a
voltage doubler and smoother. The
maximum output power is 1.5W.

b) LM380
This IC has overall features similar to

by David Corder

and produce a greater power output.
The LM380 is short circuit proof and
has internal thermatl limiting. It is most
commonly available in a 14 pin DIL
package (pin-out shown in Figure 4),
although it is also available in an 8 pin
DIL package as the LM380N-8. In the 14
pin package, the centre three pins on
each side are for heatsinking, and where
large output powers are used the IC
should be directly soldered to a PCB in
the manner shown in Figure 5 |If
possible, aclip on the IC heatsink should
also be used. No damage will occur as a
result of overheating due to insufficient
heatsinking, just a reduction in output
power as the protection circuitry starts
to operate. The most important para-
meters are summarised in Table 1.
Figure 6 shows a typical application of
the IC as an audio amplifier. As in the
TDAB20M circuit, there is a Zobel
network on the output (R1, C2) to help

Bandwidth Rt ct the TBA820M. The notable differences ensure stability. C1 increases the ripple
are that it has a typical output power of at  rejection of the IC, as with the TBA820M.
SkHz 120R 1500pF least 2.5W, and its voltage gain is The addition of a 4.7uF capacitor
1%"'(":‘22 15%";‘ 2389:: internally set at 50. Thus, parameters increases the supply ripple rejection by
10kHZ 3R 1003,: such as frequency response are less around 30dB. Again, it is not required for
20kHz 120R 220pF easy to control; however, fewer compo- battery operation. However, for battery
20kHz 33R 47pF nents are needed to make a complete operation the TBA820M is more suitable
amplifier. An identical circuit.the LM384, due to its lower quiescent current
Table 2 will operate to higher supply voltages consumption.
TE= Figure 7 shows two LM380 ICs operat-
Parameter TBASB20M | LM380 LM377 LM831 | TDA2002 | TDA1520A ing as a bridge amplifier, an application
to which they readily adapt due to the
Supply voltage 3.18v 10-22v 10-20v 1840V s-28v 15-50V existence of both non-inverting and
inverting inputs. The signals presented
m"" 15A R R R an - to the speaker are in antiphase, and a far
' } greater power output is produced
Short circult (theoretically, 4 times the normal).
current = 13A 154 - - - The next two circuits reflect the
Output power 2W (12v/802) 2.5W (18V/80) | 2.5W(20V/811) | 0.22W (3v/aq)) | 6.5W(16v/4N) 20W (33v/40) versatility L) L-M380 aqd O resylt
1.6W (9V/41)) per channel S.2w(14vragl) 20W (42v/8q}) of some experlmentat‘lon. The first
0.2W (3V/402) shows the LM380 operating as a voltage
regulator. It is used as an error amplifier
Sensitivity 60mV (R =120 100mv 100mv 20mv s5mv 200mV (P, 16W, in a basic regulator circuit, having the
P,-12W (gain =51) (gain =100) | components as advantage that no external power tran-
‘5";"“:%‘””" LI sistor is required. In addition, the current
=1
input impedance SMit 150K mn 25k 150k M2 Table 3
Distortion 0.8% (P 0.5W 0.2% (81/2W) 0.1% 0.25% 0.2% 0.01% Supply voltage 9 to 40V
RL 12011) (2wra) (IV/S0mW) (gain =100, (Po 16W) . .
04% (P 05W P 35W) Supply rejection 120d8
RL 12041)
Channel separation 60dB8
Supply rejection 4208 (811.C, 3808 (C =4.74F) 7008 4608 3508 6008 Supply current 10mA
(100Mz ripple) 474F R 12010) (gain =100)
THD (gain =60dB) 0.1%
Channel separation - - 7048 max 52d8 - -
Open loop gain 100d8
22 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement OCTOBER 1987



and overheat protection of the IC are
passed on to the power supply. A
heatsink will have to be used in nearly all
applications. The drop-out voltage
appears to be about 4 volts.

The second circuit (Figure 9)shows the
LM380 acting as a supply splitter, a
circuit where an op amplifier and two
power transistors would be used. Here it
is operating as a unity gain voltage
buffer. The output is short circuit
protected, and is therefore ideal for
experimenting with op amplifiers.
¢) LM377

All the ICs described so far have been
single channel only (mono) devices.
However, the LM377 is a dual power
amplifier. It has an improved pin for pin
replacement, the LM1877. The IC will
provide 2W per channel into an 8ohm
load. It has both short circuit and
overload protection built in. The circuits
require very few external components.
The IC comes in a 14 pin DIL package
and, as in the LM380, the middie three
pins on each side are intended for
heatsinking on a PCB (see Figure 10).

Bandwidth (1

8| J)Decoupling
7| _JBootstrap

CL
: s
220u 100u== ==100
(1] ‘.VT— T "

3]

AL

c2

T .

Ng148

ALY S )

The fact that it is a dual amplifier orav
means that it is ideal for both stereo L au?
amplifiers and one chip bridge ampli- T asv
fiers. Again, the important parameters
are summarised in Table 1. Figure 11
shows a basic stereo amplifier based on ‘“":L
the LM377. C1 should be kept large to
preserve channel separation. The gain is
set by the ratio of Ra to Rb. Here it is 50;
however, as the gain is increased the Wns
Table 4 L1}
Supply voltage 18V max
+ -0 0V
Input voitage 15V or supply voli-
tage, whichever is
Iegst n’ 3
. Decoupling (|1 ) Supply
Operating temperature  0to 70°C Non invertinginput (]2 13[) nc
Supply current 1.7mA . " a
pPPly distortion also increases. — R
Input resistance ™ d) LMB:" .
Whilst all of the previous integrated
circuits have been capable of producing Inverting input (J6  9[ ) nec
Table 5 considerable power output, the LM831 Ground ((]7 _ 8[) Output
- has an input of only around 220mw.
Device Features However, it can produce this at a supply Fig 4
) ) ) voltage ranging from 1.8V to 6V. It also
QLS L LU B AL L LA has very low AM radiation, low noise and
CA3140 High input impedance low THD (total harmonic distortion). The Figure 13 shows a typical application
(MOSFET) LM831 is a dual amplifier, thus stereo or circuit for the LM831 as a high quality
bridge operation is possible. It is stereo amplifier. The bandwidth is 50Hz
LF13741 741 with JFET inputs (high available as a 16 pin DIL package (see to 20kHz, power output is 220mW per
impedance) Figure 12 for pin-out), or a 20 pin small channel and it has a dynamic range of
LF351 Low noise, fow distortion, outline surface mounting device. The more than 80dB. It is designed for 4 ohm
high input impedance parameters are summarised in Table 1. loads. The circuit is ideal for providing
Table 6 loudspeaker reproduction for personal
LF441 Low supply current (1/10 of stereos, since its power supply require-
741) high inputimpedance Supply voltage 36V max ments match those of nearly all personal
L1458C Dual 741 stereos. _
Input current 1mA max Alternatively, a small mains power
LF442 JFET 1458C, low supply ) supply and regulator could be used to
current UL LS supply both the amplifier and the
TBA1G 741in surface mount package Input resistance 26K ?oe ;%?&%Lsgf{:r"g'g1vi:lz3’ets’?r:_‘"p‘:r:)i‘?zgdl :v‘:
TBA222 741 with 22V power supply Peak output current 500uA battery performance. C2 filters the
supply, and larger values (up to 470uF)
OCTOBER 1987 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 23



LINEAR ICs
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improve performance. The LM831 may be
used as a bridge amplifier to produce
higher power for mono operation.
However, this is probably less useful
than the previous circuit. The TBA820M
could be used in these applications
when the supply voltage is greater than
3V, although the LM831 has the advan-
tage of a lower minimum supply voltage
and fewer external components.
e) TDA2002/LM383

These two ICs are similar products, the
LM383 being an improved version of the
TDA2002, with lower noise and a wider
frequency response. They provide a
much greater power output than the
previous devices. For example, with a
16V supply and a 4 ohm load the output is
6.5W. The device will also drive a 2 ohm
load to a greater power output. It is
encapsulated in a 5 pin power package;
the pin-out is shown in Figure 14. Both
gain and bandwidth may easily be set,
Again, Table 1 has the important para-
metersinit. The IC contains overvoltage,
short circuit and thermal protection.

Figure 15 shows a typical amplifier
circuit. R1 and R2 set the gain. However,
R2 should be kept at 2.2 ohms to retain
good supply voltage rejection. Thus, R1
should be chosen according to the
formula:

R1 = (GAIN - 1) x R2

R and C set the bandwidth and their
values should be determined by:
C1 = 1/(BANDWIDTH x 2 x R1) = 3.142

R3 = 20 x R2
A Zobel network is included on the
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LINEAR ICs

Bridge output (_]V 6[_) Decoupling
Gain (]2

Non-inverting input1(_]3
Inverting input1{_]4
Bootstrap (|5

Power ground (_]6
Signal ground (]7

Output1(]8

Fig 12

13[ ) Inverting input 2
12[_) Bootstrap

1) Power ground

10 ) Qutput 2

9] ) Supply

output. In order to ensure stability, it is
important thatthe OV connection marked
Xfromtheloudspeakerisconnected by a
separate low resistance wire to the
power supply. C2 also helps to ensure
stability.
f) TDA1520A

There are occasions when a very large
output power is required from an audio
amplifier. Until recently there was a lack
of ICs that could manage large outputs.
Now there are two, the LM1875 and the
TDA1520A. Since the latter is cheaper, |
shall concentrate upon it. The TDA1520A
is capable of producing 20W output
power at low distortion and is classed as
hi-fi. The IC is fully overload and short
circuit protected and comesina9pinSIL
package, its pin-out being given in
Figure 16. The important parameters are
in Table 1. Figure 17 shows a typical
circuit for use with this IC. R3 sets the
inputimpedance. R1 and R2 set the gain.
C1 helps ensure stability by removing
any RF that might be present atthe input.

Again, a Zobel network is provided on
the output. To ensure stability, lowest
distortion and lowest noise, it is impor-
tant that the output should be kept well
separated from the inputs, as well as
keeping the supply lines away from the
inputs. The point marked X should be
connectedvia a separate heavy duty wire
to a common 0V point on the power
supply to help prevent earth loops from
occurring.

The IC requires very good heatsinking

Metal mounting
base
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LINEAR ICs
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if it is to develop anything near full
power. The heatsink should preferably
have a temperature rise of less than 2
C/W. In the circuit shown, the metal part
of the package is at OV. Thus no
insulating washer is required and the IC
may be bolted directly to the heatsink,
with only some heat transfer compound
between.

g) LM382 dual preamplifier

This IC contains two low noise
preamplifiers, each section being fully
independent. One of its most useful
features is an internal resistor network,
which allows different gains and fre-
quency responses to be easily selected.
It is encapsulated in a 14 pin DIL
package, the pin-out being shown in
Figure 18. Table 3 summarises its most
important parameters. The output of the
IC is fully protected against short
circuits.

Figure 19 shows the LM382 operating
as a preamplifier with selectable gain.
Pins 2, 3, 5 and 6 are the gain controlling
pins connected to the internal negative
feedback loop of resistors. By connec-
ting these pins to ground via capacitors
of a suitable value, the gain and
frequency response may be set. In this
circuit no alteration to the frequency
response is required, just selectable
gain. With C1 only connected, the gain is
40dB; with C2 only connected, the gain is
55dB; with both capacitors connected
the gain is 80dB.

Figure 20 shows the LM382 acting as a
RIAA equalised preamplifier. In this
circuit, some alteration of the frequency
response is required, thus further com-
ponents are needed. In Figure 21, the
LM382is acting as a tape head preampli-
fier with NAB equalisation. in each of the
above circuits the pin numbers are given
for one channel only.

2) 741 op amplifier and similar devices

This standard operation amplifier is
made by several manufacturers and
several improved versions are also
available.

The basic 741 is overload protected on
both the input and output, and is
available in 7 pin and 14 pin packages.
The pin-out for these two versions is
shown in Figure 22. Table 4 summarises
its most important parameters.

There are many different uses for op
amps and it would be pointless to
describe them all. Instead, just one
demonstration circuit for the 741 acting
as a comparator, which is also useful in

26 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

1u 10V

Input
from pick-up

AL}

10u 10V

p—{"—OOulpul

-= ins

00V

o0V

its own right, is shown. The circuit is
designed to protect moving coil meters
from overload, and the diagram is shown
in Figure 23. If the voltage across the
meter exceeds thereference voltage the
output goes high, switching on the relay
and removing current to the meter. D1
protects the 741 against excess input
voltages. In the oaircuit shown, the
maximum overioad voltage that the
circuit can be set for is 1.6V. By lowering
the value of R1, this may be increased
and vice versa.

As previously mentioned, there are
many op amps with pin-outs or functions
similar to the 741, intended as improved
replacements. Table 5 lists these, with
their most important differences.

3) TCA3080

This is anovel form of op amplifier that
has an output current proportional to the
voltage difference between its input
pins.

There is also a bias input, which
controls the gain of the IC. It is
encapsulated in an 8 pin DIL package,
the pin-out being shownin Figure 24. The
IC is protected against short circuits on
the output. Table 6 summarises the
important parameters.

The presence of the bias control
makes the IC very versatile. A typical
application is shown in Figure 25. Here
the IC is acting as an amplifier whose
gain is controlled by a dc voltage. C1
smoothes the control voitage to remove
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crackle from the control and ripple from
the supply. Thus, the circuit may be used
as an audio volume control that can be
operated by a separate dc voltage.
Alternatively, a second signal may be
applied instead of the dc by removing

VR1 and C1. An interesting sound effect
is then produced!

The IC is also suitable for sample and
hold applications. A storage capacitor is
connected to the output. Whilst the
voltage applied to pin 5 via a resistor is

low (-Vs), the output voltage follows the
input. However, if the pin is connected to
0V, theinputisisolated and the capacitor
voltage held. A high impedance buffer
must be used between the capacitor and
the output.

memory extension cards.

and case.

The Archer 780 SBC

The SDS ARCHER - The Z80 based sintgle board

computer chosen by professionals and O

* Top quality board with 4 parallel and 2 serial ports,
counter-timers, power-fail interrupt, watchdog timer,
EPROM & battery backed RAM.

* OPTIONS: on board power supply, smart case,
ROMable BASIC, Debug Monitor, wide range of I/O &

The Bowman 63000 SBC

The SDS BOWMAN - The 68000 based single board

computer for advanced high speed applications.

* Extended double Eurocard with 2 parallel & 2 serial
ports, battery backed CMOS RAM, EPROM, 2 courniter-
timers, watchdog timer, powerfail interrupt, & an
optional zero wait state half megabyte D-RAM.

* Extended width versions with on board power supply

M users.

Sherwood Data Systems Ltd

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067
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| UNILAB SCHOOLS '
—SATELLITE PROJECT—

Part One: NOAA Weather Satellite
Ground Station Package

By Alan Pickard

his review concerns the weather

satellite receiving system from
Unilab. Part 2 (which will appear in the
December issue) will cover their UoSAT
receiving system. Both systems are
intended for use with the BBC B, B+ or
Master 128 micros. In addition, a monitor
(cotour it possible), printer (Epson
preferably), disc drive and cassette
recorder are required.

The NOAA satellite series .
This series of weather satellites, which
is also known as TIROS (Television Infra-
Red Orbital Satellites) transmits weather
pictures at 120 lines per minute. The two
satellites accessible by the Unilab
system are the NOAA-9 and NOAA-10.
These transmit signals at 137.62MHz and
137.5MHz respectively. NOAA stands for

National Oceanic and Atmospheric
Administration.

Both a visible and an infra-red image is
provided of the Earth's surface which is
being overflown by the satellite. The
NOAA satellite carries out polar orbits
giving two sets (every twelve hours) of
3-4 usable passes per day. The area
covered (and receivable in Britain)
extends from Greenland to the
Mediterranean and from the mid-Atlan-
tic to the Urals.

The NOAA satellites carry out polar
orbits, which means that they travel from
the South Pole to the North Pole over
Britain (when overhead) and, as each
complete orbit takes about 100 minutes,
about 15 orbits occur every 24 hours. As
the Earth rotates (anti-clockwise), each
orbital path must shift by 360°/15 = 24°. tn

N2

Flg 1 Automatic reception of NOAA signals

Audio

other words, each pass is effectively 24°
west of the previous one. At certain times
during the twenty-four hour period, the
NOAA sateliite may not be in a conve-
nient reception position, regardless of
what picture it is taking! Generally
speaking, NOAA-9 provides about five
usable passes during each 24 hours, and
NOAA-10 5 or 6.

Unilab system outline
The NOAA Weather Satellite Ground
Station package is detailed as follows:

Weather satellite receiver, with leads:
Weather picture interface, with leads:
Satellite antenna, with phasing harness;
Coaxial cable, 10 metres with connec-
tors;

Weather-Pack-1 picture software (40T
disc, sample cassette tape, manual);
Sat-Pack-1 orbital prediction software
(40T disc, manual);

Schools Satellite Project Master Manual.

Apart from the BBC micro system
(detailed later), everything required for a
fully operational ground station is pro-
vided. Figures 1 and 2 show automatic
reception and loading of picture signals.

Ground station package

Before looking at the system compo-
nents in detail and then describing its
operation fully, | must say that | am

NOAA 9/10 | ; : X
impressed with the review system | have
PSU receiver O_O P Y
‘ REM
N Monitor
Weather
O—O Audio { picture ——= BBC micro Disc
interface
-4 Printer
Flg 2 Loading recorded picture signals into BBC micro system via the weather
interface
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used. All parts were carefully and
thoroughly packed and | had no difficulty
in assembling the aerial or in getting the
various items to function correctly. The
documentation (mainly from three
sources: the master manual and two
separate software manuals) was also
more than adequate to get things
working and tried out.

Aerial

The aerial is described as a right-hand
circularly polarised ‘'turnstile’ antenna,
which consists of a pair of crossed loop
dipoles and a pair of crossed reflectors.
This aerial is omnidirectional and there-
fore does not need to be aimed at the
satellite or to track it during its pass.
Although optimum positioning may be
achieved from a permanent siting of the
aerial, it is one less variable to worry
about and also makes it convenient for
recording passes automatically (ie

unattended). | obtained satisfactory
results with the aerial positioned
vertically.

Full instructions on assembling the
aerialontoits boom and correct (phased)
connection details are given, plus useful
diagrams. All that is required is a small
screwdriver, plus an adjustable spanner
if mounting the aerial onto a mast.

My ‘installation’ consisted of the aerial
clamped to a broom handle, which was
then gripped in a Black & Decker
Workmate in the centre of the lawn!
Despite its weird appearance, this
arrangement worked very well at an
altitude of only 5-6 feet, but well clear of
house and trees. Ten metres of co-ax
cable terminated by a BNC plug at the
receiver end and an N-type plug at the
aerial end are provided, which is very
useful for temporary trials of the equip-
ment.

Recelver

The receiver, with provision for selec-
ting up to six frequencies (two equipped,
NOAA-9 and 10), is in the form of a flat,
orange topped steel case measuring

about 24cm x 13cm x 4cm. It is clearly
labelled for connection of the aerial
(BNC socket), power supply (banana
sockets) and a 75 ohm type TV aerial
socket for connection to a tape recorder
(MIC) input. A 4mm jack socket enables
connection to the REMote socket of a
portable cassette recorder. Aerial and
cassette leads are included. As the unit
is intended for school lab use, a bench
power supply is assumed to be easily
available. Another reason for this is that
the 16-18V ac or dc supply input could be
achieved using lamp batteries, enabling
the receiver to be operated outside
without the constraints of mains sup-
plies. Presumably, an optional mains unit
would increase the cost of the unit and
also make it slightly heavier. Current
requirements are typically 150mA.

The receiver unit includes an audio
amplifier and speaker, which enables
monitoring of the satellite signal during
(attended) recordings or when just
listening to a pass. This audio output is
also ‘tapped off' and outputted to the
tape recorder.

In addition to the volume control, a
squelch control can be used to adjust the
signal level, which will activate the
receiver and also turn on the recorder. A
Doppler monitor output is provided for
those interested in observing carrier
frequency changes as the satellite
progresses towards and past the ground
station.

After connecting up the receiver to the
aerial and tape recorder, the squelch is
set so that it just turns off the recorder
remotely. The unit is then left to record
the next pass or passes. Remember to
depress the record keys and also to
switch on the external power supply!

Unless you are in attendance or have
information about pass times (more on
this later), the unit can be left on
overnight or during the day. Also, unless
you are experienced in interpreting
infra-red pictures, it is more useful to
record signais during the daytime, as
pictures taken at night witl probably not
be very useful!

Before embarking on the recording
and then processing of received signals,
it is a good strategy to familiarise
yourself with the system using the
program disc (Weather-Pack-1) and sam-
ple tape. This is clearly explained in the
Master Manual and also the booklet
accompanying the disc.

Note: Receiving satellite signals does
not require the operation of the compu-
ter system, uniess you want to receive
and monitor live pictures. However, this
is not very practical due to RF interfer-
ence generated by the computer itself. |
will return to the use of software and the
processing of received data after look-
ing at the next part of the hardware,
namely the interface unit.

Weather picture interface

The interface unit is another flat box
which matches the receiver in size and
appearance. It has a mains PSU, co-ax
input from cassette (EAR) output and a
switch to select SYNC A (infra-red
picture) or SYNC B (visible picture).

Adjustable controls are provided for
offset and amplifier gain which enable
the unit to be adjusted to suit the level
originating from the cassette tape.
Instructions and diagrams are provided
in the software manual and also on
screen. The Weather-Pack software,
which is menu-driven, allows adjustment
to be made via visual graphical informa-
tion on screen. Once set, this should
need no further adjustment. In my case,
the offset control was set to about 12
o'clock and the gain at about 9 o'clock.
Output from the interface is via ribbon
cable to the BBC user port.

The audio input to the interface unit is
in analogue form. This can be listened to
and produces a tick-tock sound, with
tones between each tick and tock. The
ticks and tocks are actually the sync
pulses for each picture line, ie tick is
sync pulse A (for infra-red) and tock is
sync pulse B (for visible). The tone
signals in between are the picture line
signals. Figure 3 is a sync pulse and line
waveform diagram.

0-26s

- 2

- -
0-S5s
Flg 3 APT signal waveform, showing alternate infra-red and visible sync pulses and picture lines
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. Pass Screen Cassette

Sateliite GMT L EQX Actusl time no no "
NOAA-10 9.42am 2127W (148°E) 9.30am 1 1 000
2 093

3 172

NOAA-9 12.29pm 319°W (41°E) 12.05pm 2 1 272
NOAA-9 2.11pm 45°W (15°E) 2.00pm 3 1 304
2 425

NOAA-9 3.53pm o10°W 3.15pm 4 1 459
2 513

NOAA-10 6.09pm 339°W (21°E) 6.00pm 5 1 000
2 100

NOAA-10 7.50pm 004°W 7.15pm 6 1 216
2 284

3 M7

4 403

Table 1 Received signals relating to NOAA-9/10 predictions for 30th May

The purpose of the interface is to
convert this analogue information into
digital form which the micro can then
display on screen by writing the
appropriate grey scale values as indivi-
dual pixels on the screen. Thus, the
interface is basically an A/D converter.
Weather-Pack software then produces a
digital picture representation on the
screen as it is read from cassette, via the
A/D unit.

The picture is produced from the
bottom of the screen one line at a time,
and takes about five minutes to com-
plete. Completed pictures can be trans-
ferred to disc and afterwards rewritten to
the screen, but this time much more
quickly.

As before, no problems were encoun-
tered when using the interface unit.
Connection is straightforward, all leads
are supplied and the manuals give full
instructions.

| would recommend trying out the
interface unit and familiarising yourself
with its operation using the sample tape
to display a picture on screen and also to
copy a picture from screen to disc. This
makes it easier to deal with your own
recorded pictures.

The Unilab system is very easy to use,
being well organised and documented. It
represents quite a sophisticated system
in terms of hardware and software and
provides a great deal of scope for a
relatively small outlay.

| found that the equipment/system
worked first time, with no problems,
apart from a need for familiarisation with
the different aspects of receiving,
decoding and displaying.

The most difficult part of operating the
system is understanding what is happen-
ing in terms of satellite position, inter-
pretation of received pictures and know-
ing when to expect a useful pass.
Although some information is given in
the documentation, it must be realised
that the Unilab system is a tool and the
user must expect to learn and find out
about the NOAA satellites from other
sources.
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Software

As the Unilab system is computer
based, software is essential for the
decoding of received picture signals.
Weather-Pack-1 provides a suite of
programs on one disc with the facilities
outlined below.

Sat-Pack-1, the orbital prediction prog-
ram, is very useful but not as essential as
the Weather-Pack-1 disc.

Weather-Pack-1 comprises the 5%in
40T single-sided disc with these facili-
ties: set resolution - 8 shades, high
resolution, 8 minutes of pass, with a half
screen width (BBC mode 1), or 8 shades,
medium resolution, 4 minutes of pass,
and full screen width (BBC mode 2).

The change default drive enables the
single drive system to be used as a
program and data disc.

A set sync trigger allows the sync level
to be set for best results from a tape
output.

A sample cassette tape with a received
picture signal can be loaded into the
BBC microviatheinterface unitand then
displayed on the screen. The manual
provides full instructions on how to
operate the menu-driven software, and a
keystrip is also provided.

The adjust interface produces graphs
of amplitude variations. Prompts show
how to adjust ‘offset’ and ‘gain’ controls
for best results.

A new picture facility enables picture
signals stored on cassette to be loaded
to screen.

‘Load picture’ enables pictures stored
on disc to be loaded to screen.

Two half-width pictures can be placed
side by side on the screen for compari-
son. In addition, different sets of 4
colours can be toggled for coleur or
monochrome VDUs.

Other facilities include screen to
printer dump (a printer screen dump
program is required). Also inversion of
picture (ie N>S to S>N) is possible.
Display modes are: mode 1 (BBC
320x256) in 4 colours, or mode 2 (BBC
160x256), in 16 colours (8 are actually
used). The printer dump routine is

provided as WXDUMP on the disc, if you
are using an Epson compatible printer of
the FX-80 type.

Some sampie resulis

The table lists some typical resuits,
achieved on 30th May 1987. These results
are based on a table which conveniently
appeared in Oscar News, produced by
AMSAT-UK.

Although this publication deals mainiy
with UoSAT satellites, GM3CEA from
Stranraer had produced these predica-
tion figures. Discrepancies in the times
are presumed to be due to the south-
north travelling satellite passing over
the vicinity of Hinckley in Leicestershire
before reaching Stranraer!

L EQX is the latitude position at which
the NOAA satellite crosses the 0°
longitude equator in an approximately
S>N direction. Satellite crossings are
usually stated as being between 0-360°W
although maps use 0-180°W (clockwise)
and 0-180°E (anti-clockwise). | have
included both forms.

The table shows a total of six satellite
passes, but most passes last for 10
minutes or more and, as it takes about
five minutes to fill a screen, up to three
‘screenfuls’ may be achieved. It is even
possible to dump these successively toa
printer and then join them up. Recording
cassette counter numbers is useful for
backtracking and tying in resuits with
predictions.

These results may require time and
effort in interpretation, as you need to
know the actual orbital path (not actually
due north from its equator passing
point), whether it is in good radio range
and, depending on its elevation, how
long the pass is. It also helps to know in
which direction it is travelling (it is
possible to receive picture signals when
it is heading over the North Pole in a
southerly direction)!

This is when the picture inversion
facility is useful. Thus, in theory you
might get pictures from as far away as
Japan, Turkey, etc. Poor visibility can
also be a problem, and pictures over the
Atlantic may not be easy to interpret!

Technical details

NOAA altitude: 800km

NOAA orbit time: 101 mins

RF carrier frequency:
137.62MHz; NOAA-10 137.5MHz

Tone is a sub-carrier signal of fre-
quency 2400Hz. The amplitude repre-
sents the bright and dark areas. After
sync puise, a picture line is transmitted
as a one quarter second burst of
modulated sub-carrier (tone). Each line
is 600 cycles of sub-carrier.

The A/D converter is an 8-bit device,
which provides for 256 different shades.
The BBC micro modes provide only four
ranges (mode 1) or 8 (mode 2).

Minute markers are displayed on
screen which not only relate to the pass
time and therefore the displayed picture,
but are useful when comparing (or

NOAA-9
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‘synchronising’) visible and infra-red
screen or printer pictures.

Software provision is made for labell-
ing picture files before saving to disc, eg
latitude, satellite type, etc. IR black
indicates a warm area, white indicates a
cold area.

Channel 1 (visible) has 7 sync pulses at
1040 pulses per sec. Channel 2 (infra-red)
has 7 sync pulses at 832 pulses per sec.
Modulation is 5% black and 80% white,
resolution in mode 1 is 320 x 256, that is
81,920 pixels. In mode 2 it is 160 x 256, or
40,960 pixels.

These figures compare favourably with
more costly systems having typical
resolutions of 256 x 256 x 16 = 10,485,576
pixels. Obviously, the more pixels (pic-
ture elements), the more detail there is
in the picture.

Conclusions

Most people find the idea of receiving
satellite weather pictures quite inter-
esting, as they can relate it to something
which affects them (the weather) and are
also familiar with weather forecasting by
this means on national television.
Schools and hobbyists tend to find the
subject fascinating and are keen to find
out more once they have witnessed a
demonstration. The Unilab NOAA receiv-

ing system provides a sound basis in
terms of hardware and software for
investigating this area in some consider-
able detail.

My initial reaction to this system was
very favourable, and having spent about
three weeks using it for this review | am
still impressed by its facilities and ease
of use. At £210 for a complete system
(aerial, receiver, interface, software and
documentation), it provides a fairly
sophisticated system which is relatively
easy to install and commission. Although
the system represents a great deal of
time and effort and the utilisation of
experience from many sources, it still
provides an incentive to learn more
about the subject and is also a source of
continued stimulation and intellectual
challenge.

Good value

In a nutshell, the Unilab system
represents good value for moneyandisa
good starting point for schoo! or college
project work. The equipment is reliable
and produces good results. It also
compares favourably with more expen-
sive systems, including Meteosat.

InPart2, I will review the Unilab UoSAT
system. This will appear inthe December
issue.
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Ray Marston presents a concise survey
of popular ‘sensor’ type devices.
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Fig 3 Typical form of a pressure pad switch

contacts

wide range of 'sensor' devices are

available to detect or respond to
phenomena such as physical contact,
light or heat levels, or mechanical
movement, etc. Often, these sensors are
used in ‘security’ applications in the
home or factory. In the present edition of
‘The File' we present a brief survey of the

best known and most readily available of
these sensors.

‘Contact’ sensors

Microswitches: The microswitch is a
very simple type of contact sensor.
Figure 1 shows its basic structure. It
comprises a snap action, single pole

changeover switch that can be changed
from one state to the other via the
mechanical movement of a plunger.

Note that the device's changeover
action enables it to be used in such away
that it acts as a switch that closes when
the plunger is either pressed or
released, as shown in Figure 2. Thus, in
Figure 2a the switch outputs are taken
from contacts COM and A, which close
when the 'machine’ pushes the plunger
down, as in 'end of movement’ detection
applications.

In Figure 2b, on the other hand, the
switch outputs are taken from contacts
COM and B, which close when the door
(or window, etc) opens and releases the
normally compressed plunger, as in
intrusion alarm applications.

Pressure-pad switches: These are flat
pad-like switches that can easily be
hidden under a mat or carpet. The
switches are normally open, but close
under the weight of an intruder and can
thence be used to activate an alarm, etc.
The switches are normally hidden below
acarpetin places wherethey are likely to
be trodden on, such as under windows or
at the bottom of stairs, etc.

Window foil: This is fragile self-
adhesive aluminium tape that is meant to
be stuck to the surface of a glass window,
etc, to form a closed circuit. The tape
fractures readily when the glass is
broken and can thence be used to
activate an alarm, etc.

Reed relays: These devices typically
comprise a pair of magnetic tongues or
reeds that normally repel each other and
are housed in a gas-filled glass
envelope. The two reeds can be forced
into mutual contact by placing the device
within a suitable external magnetic field,
which can be generated via either a
solenoid or a permanent magnet, as
shown in Figure 4. Special reed-operat-
ing magnets are readily available, and
give effective operating ranges of sev-
eral millimetres.

The reed relay/magnet combination is
probably the most popular of all door/
window intrusion detecting units in
home security installations. in use, the
magnet is simply installed in the edge of
the door or opening window, opposite
the reed relay that is installed in the
frame, as shown in Figure 5. When the
door/window is closed, the adjacent
magnet holds the reed relay closed;
when the door/window is opened the
magnet moves away from the reed relay,
causing its contacts to open.

In practice, most commercial units of
this type have two sets of output wires
from the reed relay unit, one set giving
normally open operation and the other
giving normally closed operation, for
maximum versatility.

Tilt switch: This device comprises a
pair of wetted metal contacts and a
globule of mercury, sealed within a
suitable housing, as shown in Figure 6.
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When the switch is held level the
mercury rests on both contacts, which
are thus shorted together. If the switch is
tilted a significant amount the mercury
globulewillrollto one side and free itself
from one of the contacts, thus forming an
open switch.

Light sensitive devices

Light dependent resistors (LDRs):
Each of these devices consists of a pair
of metal film contacts separated by a
snake-like track of cadmium sulphide
(CdS) film, designed to provide the
maximum possible contact area with the
two metal films. The structure is housed
in a clear plastic or resin case to provide
free access to external light, and device
operation relies on the fact that the
conductive resistance of the cadmium
sulphide film varies with the intensity of
light falling on its face. This resistance is
high (perhaps as high as a megohm)
under dark conditions and is low (per-
haps only a few tens of ohms) under
bright conditions. Figure 7 shows the
basic construction of the LDR, and
Figure 8 shows the LDR symbol.

Practical LDRs come in a variety of
sizes. They are fairly slow acting devices
and are bestused in applicationswhere a
response to ambient light level is
needed. Figures 9 and 10 show how they
can be used in conjunction with an op
amp and a relay to make precision light
or dark operated switches that activate
the relay when the light level goes above
(Figure 9) or below (Figure 10) a level
preset via RV1. Note in each case that
RV1 should have a mid value that roughly
equals the LDR resistance value at the
required triggering level.

Phototransistors: All semiconductor
junctions are sensitive to the presence
of light; when they are reverse biased
their leakage currents are proportional
to the light intensity on the junction.
Normal diodes and transistors are spe-
cially protected from light with an
opaque covering. Photodiodes and
phototransistors, on the other hand,
have nosuch protective covering and are
used to exploit this light-sensitive

characteristic. They are represented by .

the symbols of Figures 11 and 12.

Normally, these devices are less
photo-sensitive than the LDR, but have
far quicker response time. They are thus
particularly well suited to use in fast
acting opto-communication systems,
etc. Some photodiodes and phototran-
sistors are specifically designed to
respond to the infra-red (IR) spectral
response range.

Solar cells: So-called ‘solar’ cells are
actually photo-voltaic units that convert
light directly into electrical energy.
Figure 13 shows the symbol used to
represent a single solar cell, which
generates a typical open circuit voltage
of about 500mV (depending on light
intensity) when active. individual cells

Gas-filled
glass Operating
envelope magnet
£3
s
\ =3
.‘-:
Reed
switch

)

Flg 4 Reed relay and operating magnet

Switch
output

Reed-relay 7
switch 4

Door frame

Flg 8 Method of fixing a reed relay/magnet combination to a door

Mercury

4

Contacts

Flg 6 Basic structure of a
mercury tilt switch

/ globule

Metal-film

contact

Metal-film Cadmium
contact

Flg 7 Basic structure of the LDR
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Fig 8 LDR symbol

#RVI=LDR at normal light level

+ 12v
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Fig 9 Precision light-
activated relay switch
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Flg 10 Precision dark-activated relay switch
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=0-5v
Fig 11 Photo-diode Fig 12 Photo-transistor Fig 13 Symbol

of a single solar

cell

can be connected in series to increase
the available terminal voltage.

The available output current of a solar
cell depends on the light intensity, on
cell efficiency (typically only a few per
cent),andon the size of the active area of
the cell face. Note that available sea
level light energy is typicaily inthe range
0.5kW to 2kW per square metre on a
bright sunny day, so there is plenty of
'free’ energy waiting to be converted!

Heat sensitive devices

Thermostats: The thermostat is a
simple heat sensitive mechanical device
that is represented by the symbol of
Figure 14. Its heart is a conductive
bimetal strip, made of two different
metals that are bonded together aiong
their length. When the strip is heated, its
metals expand at different rates, thus
causing the strip to bend. At a certain
temperature the bent strip comes into
contact with a fixed terminal, thus
completing a conductive path and mak-
ing the device act like a closed switch. At
lower temperatures the device acts like
an open switch.

Thermostats are slow-acting devices
with relatively poor thermal sensitivity.
Usually, their trip temperatures are
adjustable over a limited range.

Thermistors: These devices (Figure 15)
produce a resistance that is very sensi-
tive to temperature. Some thermistors
are designed to give a positive tempera-
ture coefficient (ptc), in which the
resistance increases with rising temper-
atures, and others are designed to give a
negative temperature coefficient (ntc),
in which the resistance falls with rising
temperature.

A wide selection of thermistor types
are available, covering the temperature
span -55 to +240 degrees centigrade,
over a very wide span of resistance
values. The two best known types of
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thermistor construction are the ‘rod’ o
types and the '‘bead’ types. Rod types are

fairly inexpensive but offer poor selec-
tiontolerance between differentdevices
of the same type; bead types are more
expensive but offer good selection
tolerance.

Thermistors can be used (in conjunc-
tion with suitable electronic circuitry) in
all applications where precision temper-
ature control or measurement s
required.

Silicon sensors: All silicon junctions,
including those built into ordinary sili-
con diodes and transistors, have an

inherent temperature coefficient of o
about -2mV per degree centigrade.
Thus, if a silicon diode is forward biased Fig 14 Thermostat symbol Fig 18 Thermistor symbol

with a fixed current and generates a
forward voltage of 600mV at 20°C, its
forward voltage will drop by 20mV (to

P
580mV) if the temperature is raised to . // J/
30°C. Any silicon diode or transistor can Transmitted - /
thus be used as a temperature sensor. A light beam — /
number of dedicated |Cs are available \/ - // / /
that exploit this principle, and act as / . / /
precision temperature to voltage con- 7 / / / / / y
verters. //7/ , // / /
Infra- -, ’ N
Movement detectors ﬁ::.: '»'.‘.m —>/ ’ L/ —_— —/>/—/> L» {> ::'s':-: t:::m
Infra-red beams: One of the most Tx 7. L T LU /
effective ways of detecting unauthorised ‘. 77/ 4 4 s/
movement within a protected areaisto | \/\// /S s S /
project an infra-red light beam across \/ / Vs / /
the protected area and on to the face of a ~_/ / /
matching infra-red detector, so that any ~< 7, Y
intruder will inevitably have to break ~ / /
(pass through) the beam and thence ~ /
activate a suitable alarm action. Figure ~J
16 illustrates the basic principle. Fig 16 infra-red light beam alarm system

Note from Figure 16 that, for the
system to be effective, the infra-red
transmitter and receiver units do not
needtobe precisely aimed ateach other,
but merely have to form a line-of-sight
contact.

Ultrasonic systems: Another way of
detecting movement within a protected
area is to place an ultrasonic transmitter

and receivér (typically operating at ::",:' “'“'""

about 40kHz) side by side as shown in = LU LU < ( (
Figure 17, so that the transmitter floods

the room with ultrasound and the ‘ J

receiver checks the received frequency.
If there is no movement within the room,
the transmitted and received frequen-

cies will be the same and no alarm action

will be called for, but if there is

movement within the room it will inevit-

ably cause a doppler shitt on the

received signal, thus .causing a differ- i Tn mmod signal
ence between the transmitted and

received frequencies; under this condi- )'

tion a suitable alarm action can be ‘

initiated. [naw]

Why not take out an annual subscription to
Radio & Electronics World? The form is on
page 19

Flg 17 Basic ultrasonic alarm system
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t is over eighty years since the first

radio signals transmitted by amateurs
were heard on the air in this country.

Of course, the technology of that time
using spark transmitters, coherers and
crystal receivers would be totally
unacceptable today; in fact, for many
years the former have been specifically
banned by international law. This
technology, although it proved the
viability of wireless communication, did
not last for very long and by the early
1920s was replaced by thermionic tech-
niques.

Even so, crystal detectors were still
used well into the 1920s and the Author
remembers being shown an article by an
amateur in a tattered magazine of that
period, in which the writer claimed that
by adding an additional ‘cats whisker’ to
a crystal and applying suitable low
voltages he could obtain amplification.

A footnote by the learned Editor stated
that such a claim was, of course,
impossible, but it was included as it was
an interesting circuit! Rightor wrong, the
circuit given looked very like that of a
transistor amplifier.

The work of Fleming and De Forest had
brought first the diode and then the

STRAIGHT REGEIVERS

triode valve and, by the beginning of the
First World War, the basic theory of
thermionic valve technology was well
known.

When peace returned, as happened
again some twenty-five years later,
quantities of government surplus equip-
ment were available for experimenters.
In the succeeding decade, the manu-
facturers were vying to develop ever
more complex and efficient valves, and
everybookstall carried magazines giving
full constructional details of new circuit
designs and techniques by such giants
as Scott Taggart in England, and Arm-
strong (who developed both FM and the
superhet receiver) in the United States.
Furthermore, the commercial manufac-
ture of radio receivers was only in its
infancy so, in general, if you wanted to
listen to the radio, you had to build your

own equipment. It was the golden age of

the home constructor.

By the late 1920s, amateur radio signals
from the United Kingdom had been
heard almost ail over the world and Gerry
Marcuse, G2NM, had even received
permission to radiate broadcast prog-
rammes. These were radiated to the
Empire from his home, Coombe Dingle,
near Caterham in Surrey, and although
only operational for a few months, their
success was directly responsible for the

i
e
Ui LAl
L2

M/ AF out
—p0 AF ou
L

=

c2

i

about 5 up from earth end of L2

Fig 1 Basic diode dereéror R1, R2 would be in the order of 5-20kf), C2 about 100pF and the tap

Fig 2 Basic anode-bend detector The AF output is developed across R
C3 is an RF bypass capacitor of low (47-100pF) value

—O E

inauguration of the BBC's Empire Broad-
casting and later the Overseas Service
on the short wave bands.

By the 1930s, DX was commonplace
with leading operators using multivalve
transmitters and receivers.

Surprisingly, in the United Kingdom,
the majority of leading operators prefer-
red simple straight two and three vaive
receivers and the superhet, although it
had been invented as early as 1920 and
had been successfully used in the 1923
transatlantic tests, never found favour
among British amateur operators untii
the first commercial receivers, such as
the RME69 and the HRO, found their way
into the country immediately prior to the
war.

Even immediately after the war, many
short wave listeners used straight (ie not
superhet) receivers and such designs for
both amateur and broadcast equipment
were appearing in some magazines well
into the 1950s.

Surprisingly, many of the early post-
war television receivers also employed a
straight receiver circuit for both sound
and vision, and it was not until the
introduction of a second TV channel in
the early 1950s that the superhet TV
receiver became universal.

| think that it would be true to say that
all of our remaining two letter call
stations and many of our longer serving
G3 plus threes cut their radio con-
structional teeth on straight one, two or
three valve receivers.

In this modern age of transistors and
microchips, it may be thought that there
is no place for such circuits, but modern
solid-state equipment can prove expen-

OMHT

l_—o“ out

-0 E

————oAfou
Y )
Les ’ ‘
Fo 7 it T
—[I|- —
i

Fig 3 The basic leaky-grid detector. In this R and C provide self biasing
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L2, L3to suit frequency band in turns ratio 2:7:5 (a good start is L1=4T,; L2=14T,
L3=10T on 1in former). V1 is any medium impedance triode such as: 6J5, 6C5,

Flg @ Practical circuit for a regenerative leaky-grid detector. Practical values are:
C1-100pF; C2- 2-300pF; C3- 100pF. C4—-.1mfd; R1 - imegohm; R2-47K. L1,

——OHNT
A2
i oA out
ca
RFC
O E

sive. Even with the cheapest compo-
nents, the modern technique is to
construct on printed circuit boards
which must be purchased or, if made at
home, be accurate in design and manu-
facture. If a circuit modification is
desired, a new board must be made and
construction started afresh.

Perhaps this is one reason for an
increasing interest in the older tech-
nologies for, by using hardwiring techni-
ques, it is possible to vary the design
almost infinitely, provided that the
number of large holes required in the
chassis remains constant. Furthermore,
valves are very forgiving of misuse and
rarely fail due to circuit errors. Despite
the belief that valves deteriorate from
the moment that they are first switched
on, | would nevertheless estimate that
over 90% of those which | have either
purchased or received as ‘free gifts’ in
clubjunksalesinrecentyears have been
perfectly serviceable.

The simplest receiver circuits are
capable of quite remarkable sensitivity,
even when the valves are half a century
old.

The first receiver which | constructed
in 1944 used two valves provided by my
grandfather which he had purchased in
1928. The other components were of
similar antiquity. In 1946/7, this receiver
logged over two hundred countries.
How, then, were these receivers con-
structed?

The defector

One of the earliest valve circuits used
was the simple diode detector which,
when coupled to a good aerial and earth
was (and still is) quite capable of
receiving strong broadcast signals.
However, for the purpose of receiving
amateur signals, which are normally
much weakaer, it left much to be desired.
When the triode valve was introduced,
gain was at last possible in the detector
stage.

One of thefirstcircuits used was called

OCTOBER 1987

Flg 5 The Colpitts variant of the leaky-grid regenerative
detector. C1 is a split-stator capacitor. C2 controls

B $

6C4, etc. All coils wound on regeneration
the same former in the same
direction OHT
llr OAF out
Y
RFC
C
L
111
T Fig 6 The Hartley variant of the leaky-grid
= |_ regenerative detector. C controls the regenera-

tion

it

the anode bend detector which operated
by externally biasing the valve almost to
the point where the anode current
ceased. The grid/cathode circuit then
acted as a diode detector, the output of
which was amplified by the grid/anode
circuit. Also used was the leaky grid
detector, which operated in a very
similar fashion except that self biasing
was provided by a capacitor in series
with the grid, which therefore built up a
charge which was then allowed to leak
away to earth (hence leaky grid) by ahigh
value resistor.

These circuits were a big improvement
on the diode, but really were still
inadequate for weak signal detection.
The great breakthrough came with the
addition of regeneration to the detector.
This could most easily be applied to the
leaky grid detector by arranging that a
little output from the anode was fed back
in the correct phase to the grid circuit.
Provided that the feedback was insuffi-
cient to cause violent oscillation, the
sensitivity of the circuit was improved
beyond betief and weak signal reception
was a reality.

Many different means were devised to

provide this feedback, with every
experimenter extolling the virtues of his
own design. In almost every case, the
leve! of regeneration was controiled by a
variable capacitor which was known in
the United Kingdom as the ‘reaction
control'.

The object of all these circuits was to
provide controllable positive feedback
and so be abie to hold the detector stage
on the verge of oscillation, at which point
it was at its most sensitive.

When the RF pentode was introduced,
smoother control became possible by
variation of the screen potential. This
method of control also made it possibie
to use a development from the electron
coupled oscillator circuit, which became
very popular in the United States and
with which the Author had considerable
success in the mid-1940s.

Itis interesting to note that regenera-
tion has also been applied to other
stages of the receiver. In the late 1920s,
the famous designer Scott Taggart
published acircuitin which an additional
valve was placed across the grid circuit
of the RF stage in order to provide
regeneration without the associated

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 37



STRAIGHT RECEIVERS

noise. The same circuit appeared in the
massive DST100 wartime communica-
tions receiver, which the Author can
vouch was extremely effective.

More recently, regeneration was
applied to the IF stages of some
superhets to improve selectivity — only
here it was called a Q-multiplier. Today
this principle is termed ‘positive feed-
back’!

Sensitive though the regenerative
detector may be, the output from the

weaker signals was still not sufficient to
be audible in the headphones. It was
therefore desirable to amplify the output
to amore realistic level by the addition of
an audio amplifier stage. This could take
the form of a simple triode stage or, in
later years, one of the newly introduced
power output valves, such as the 6V6 or
6F6, which could even drive a
loudspeaker on the stronger signals.
Thiscircuitline-upwas alsousedinthe
late 1920s by some commercial receiver

(%] }_Y_{'_ _-_‘

%

[ ]
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+

circuits

Flg 7 Another Hartley variant of the regeneraltive leaky grid generator. The regeneration is
obtained by the cathode tap on L1 and controlled via R1. R2, R3, VR1. This circuit was popularin
the USA. Potentiometers are, of course, cheaper than the variable capacitors used in the other

Feom dotector

suitable for almost all types of low power values

Fig 8 Practical circuit of an audio and output stage, which may be used individually or together. If
only headphone output required, everything to the right of AB may be omitted with headphones
connected as shown by dotted connections For volume control, R may be replaced by a 4K or
100K log potentiometer, with grid of V2 connected to moving arm. Values shown will prove
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may be ganged for ease of operation

Fig 9 Practical circuit diagram for an HF RF amp. Values shown will be suitable for many different
types of valves, eg 6K7, EF92, but if a high gain valve, like EF91, is used the output will have to be
well screened from the input circuit. C2 L4 is the input circuit for the following stage. C1 and C2
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manufacturers. The Author well remem-
bers his amazement when, in 1954, he
was faced with repairing a 1928 HMV
Super Lowboy-2. This was a radiogram
which used a two-valve receiver. The
customer’s complaint was that ‘it didn't
pick up the foreign programmes very
well’. The workshop manager just pro-
duced averydusty service sheet and told
me to get on with it!

Flushed with the success of adding
one audio frequency amplifier, many
experimenters sought further improve-
ment by adding yet another. This cer-
tainly made the output much louder and
made reception of almost all signals
possible on a loudspeaker.

For headphone reception, however,
many considered that the extra stage
provided too much audio gain and
arranged the circuit so that the head-
phone jack took its output from the first
amplifier stage, simultaneously discon-
necting the output stage.

When listening to the loudspeaker, all
stages were used.

Radio frequency stages

When listening to weak signals on a
simple receiver such as we have been
discussing, the noise level of the
detector circuit could easily be heard to
be masking the weakest signals. The
next task was therefore to add an
amplifier before the detector stage. This
was not, in the beginning, as easy as it
may seem, for until the late 1920s only
triode valves were available and their
performance was so poor it made the
advantage of RF amplifiers question-
able.

With the introduction of RF tetrodes
and pentodes, this situation changed.
Unfortunately, the pre-war valves had
very little gain and, although one stage
would give some advantage, two stages
were needed for optimum performance.

For many years, two RF stages were felt
to be necessary. Most of the classic
receivers up to, during, and immediately
after the war, such as the HRO, the AR8S,
the CR100 and even some post-war
Eddystone receivers, used this number.
Since that time, however, the gain of RF
valves has increased to such a degree
that one stage can provide all the gain
which can possibly be used.

Low noise

More recently, the development of low
noise mixer stages has entirely elimin-
ated RF amplification from most modern
HF communications receivers.

With the addition of RF stages, other
advantages were evident - with the
aerial feeding directly to the detector,
the loading of the aerial upon the grid
circuit could seriously affect its opera-
tion, even to the point where it was
impossible to bring the stage to the point
of oscillation. Furthermore, on a windy
day, the variation of aerial characteris-
tics due to movement could make it
almostimpossible to control the reaction
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for optimum performance. The RF stages
provided sufficientisolation to eliminate
these problems. They also prevented the
radiation of a signal if the detector burst
into oscillation!

Terminology

Nowadays, when describing our equip-
ment over the air, we just say that we
have an FT225 or an 1C271 and these are
sufficiently well-known to require no
further comment. When most equipment
was home built, a full description could
be quite long-winded, so a shorthand
form became common.

In this, the letter V was used to
represent the detector stage and a prefix
and a suffix represented the number of
stages prior to, or succeeding, the
detector. Thus, a receiver with one RF
stage. a detector and two audio stages
would be described as a 1-V-2 whilst a
detector/LF arrangement would be an
0-V-1.

You’ll be surprised!

Itis along time since | heard of anyone
building a simple straight one, two or
three valve receiver, but | am sure that if
anyone did they would be pleasantly
surprised with the results which they
could obtain.

Two pages from '‘Radio for the Million’, September 1927. This receiver cost about
£10:16/6d (we don't understand old money!) to build. A good wage at the time was £2

TX — 3 RTTY/CW/ASCII TRANSCEIVE

The high performance, low cost system

Split-screen, type-ahead operation, receive screen unwrap, 24 large
memories, clock, review store, callsign capture, RTTY auto CR/LF, CW
software filtering and much more. Uses interface or TU. BBC-B/Master
and CBMG84 tape £20, disc £22. SPECTRUM tape £35 inc adapter board.

For VIC20 we have our RTTY/CW transceive program. Tape £20

RX — 4 RTTY/CW/SSTW/AMTOR RECEIVE

This is still a best-selling program and it's easy to see why. Superb
performance on 4 modes, switch modes at a keypress to catch all the
action. Text and picture store with dump to screen, printer or tape/disc.
An essential piece of software for trawling the bands. Uses interface.

, CBMOG4 tape £25, disc £27. VIC20 tape £25. SPECTRUM
tape £40 inc adapter board. The SPECTRUM software-only version (input
to EAR socket) is still available £25.

TIFI INTERFACE Perfect for TX3 and RX4, it has 2-stage RTTY and CW
filters and computer noise reduction for excellent reception. Transmit
outputs for MIC, PTT and KEY. Kit £15 (assembled PCB + cables,
connectors) or ready-made £25, boxed with all connections. Extra MIC
leads for extra rigs £3 each. State rig(s).

WORLD AND UK/EUROPE MAP LOCATOR Maps, great circles, distances,
bearings, contest scores. Lat/long, locators, NGR, hundreds of
placenames. BBC-B/Master, ELECTRON ONLY. Tape £10.

MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC, SPECTRUM,
ELECTRON, CBM&4, VIC20.

All BBC and CBMS4 programs are available on DISC at £2 extra.

Prices include VAT and p&p, 1st Class inland, airmail overseas, normally
by return. Eire, Cl, BFPO deduct 13%.

technical software (rew)

Fron, Upper Liandwrog, Caemarfon —
BN LL54 7RF. Tel: 0286 881886 i

Carbon Film resistors YaW 5% E24 series 0.51Rt0 10MO..................coooevrrinnnn.. p
100 off per value - 75p, even hundreds per value totalling 1000 ...........
Metal Film resistors “aW 10R to 1TMO 5% E 12 series - 2p, 1% E24 senes
Mixed metal/carbon film resistors 2W E24 series 1RO to 10MO.............
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms ...
Linear Carbon presets 100MW @ VaW 100R to 4M7

Ministure ester capacitors 250V working for vomcal mou\tlng

.01,.015, .022. .033, .047..068-4P.0.1-5P. 0.15.0.22,0.33 8 0.47-6P ............ ....6p

Mylar (polyester) capacitors 100V working E1zmvmmnmmu
1000p to 8200p - 3p. 0110 .068-4p.0.15p. 0.128 015 ... 6p

Submini ic plste capacitors 100V wkgnﬂleol mou\lhg..!*lz

series
2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf - 4p. 10% 390p - 4700p .. .4p
Disc/plate ceramics E12 series 1PO to 1000P. E6 Series 50V 1500P to 47000P Zp

Polystyrene capacitors 63V working E12 series long axial wires
10 pf to 820 pf - 3p. 1000 pf to 10,000 pf - 4p. 12,000 pf. .

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

ALUMINIUM ELECTROLYTICS (wm,
1/50, 2.2/50, 4.7/50. 10/25, 10/50
22/16, 22/25. 22/50. 47/16, 47/25, 47/50 .......
100/16. 100/25 7p: 100/50 12p. 100/100 ..........
220/16 8p; 220/25, 220/50 10p; 470/16, 470/25 ..........
1000/25 25p; 1000/35. 2200/25 35p; 4700/25

Submin, tantalum bead electrolytics (ma/vmn
0.1/36.0.22/35, 0.47/35, 1.0/35. 3.3/16, 4.7/16....

2.2/35.4.7/25.4.7/35.6.8/16 15p; 10/16.22/6 .........
33/10. 47/6,22/16 30p; 47/10 35p; 47/16 60p; 47/35

DIODES (piv/amps)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91........... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A STM1 5p. 100/1A bridge.....
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OAS0 6p. 30/15A OA47
Zener diodes E24 series 3V3 to 33V 400 mW -8p. 1 watt ...
Battery snaps for PP3-6p for PP9.........
L.E.D's3mm. & 5m.m. Red. Green. Yellow-10p. Grommets 3m
Red. flashing L.E.D.’s require 5V supply only......

Mains indicator neons with 220K resistor

20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders pc or chassls Sp
High speed pc dnlls 0.8,1.0,1.3, 1.5, 2.0m - 25p. Machines 12V dc .. £6.50
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward ]ob £4.50

AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit £6.50
Glass reed switches wih single pole make contacts - 8p. Magnets ... .
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free

THE CR SUPPLY CO
127 Chesterfield Rd,
Sheffield S8 ORN
Return posting

OCTOBER 1987

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



his article describes the design of

compact, high gain, multi-array
aerials for UHF television and VHF/FM
radio, and was originally prompted by the
need to adapt and improve an existing
home-builtindoor television aerial. This
was being used to receive the four local
television transmissions within channels
22and 33.

Having already found thatreasonable
quality TVS (Television South) signals
were receivable in the Southgate area of
North London onchannel42usinga
separate indoor aerial, it was decided to
find away to convertthe folded dipole
‘local’ aerial toreceive all five channels.
Physically and electronically this was no
easy task, because aithough the five
channels are alt horizontally polarised,
the fifth channel requires an aerial
beamedin adifferent directiontothe
oneforthe fourlocal channels. Also,
resonant element lengths and spacings
aredifferent for channel 42,

Figure 1shows the construction and
dimensions of the folded dipole aerial
thatwas already used for reception of
thelocal television channels (11in is half-
wave for 533.65MHz, approximately
channel 28). It was made of heavy-gauge
wire and connected to the coaxial feeder
cable by a plastic terminal block, which
also secured the dipole inaconvenient
indoor position atthe top of awindow
frame.

Itis assumed that readers will not
already have an aerial of this typein
position, soitis, in effect, the first part of
the projectto constructand, with the
tapping points shown in Figure 1well
defined and tinned in advance for
subsequentconnection of further
elements, this sub-assembly forms the
heart of the multi-array aerial. The
tapping points were found by
experimentand are quite precisely
defined nodes atadistance of %in from
each end of the folded dipole; the distant
signal being sought was found to peak
strongly when the first two of three

lvor Nathan
presents some
compact, high-
gain aerials for
UHF television
and VHF/FM radio

subsequent Yagi arrays (tobe described)
were connected while the signal was
being observed. The effect was similar to
the fine tuning that can be obtained by
adjusting Lecher lines and resonant
cavities, especiallyas used in radar
applications.

The given dimensions of the dipole are
for optimum reception of the four
London channels but, when augmented
by the extra sections to be described
later, the finalised multi-array aerial
forms awide bandwidth, high-gain
device that gives an outstanding
performance overthe entire UHF
television band.

Figure 2shows how 15directors were
added to the dipole as three separate
Yagi arrays of five elements each; the

eccentric layout was unavoidable
because the indoor aerial was fitted into
the curved bay of aset of window frames,
where space was restricted, and
because received signals were from two
different directions at this location.
Figure 3shows an improved, but
unidirectional, symmetrical layout for
the finished aerial, butitis dependenton
the individual constructor's receivable
channels and on the space available.

ifpreferred, aruggedversionofthe
aerial could be builtusingthe
symmaetrical layout, and itcould be
installed in the loft space, where it would
occupy an area 1%ftlong and 2'&ft wide;
considerably less than a conventional
3-bay Yagi aerial. All diagrams in this
article show configurations for
horizontalty-polarised signals, except
Figureb.

Figure 4shows the dimensions and
spacing of the five director elements
which arerequired for each of the three
arrays; for alight, neat,indoor version of
the aerial, Ysin aluminium rod or tube can
be used for the elements, and each one
canbe forcedthrough holesdrilledina

_ light, plastic supportboom (asuitable

length of plastic, as used for report
binding, can be very effective; no
adhesive is requiredif the aluminium
elements are forced into slightly
undersized holes drilted in the plastic).

Local
signais

arriving at T
toided dipole

Distant .ionnlcw
areiving at Yagis

Co- axial

teeder cable \

Quter

braiding insulation

Plastic terminal

i

AN

Tapping points

aerial

block —~__ | .E
Com—)

Fig 1 Construction and dimensions of the folded dipole
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Fig 2 Addition of three Yagi arrays, arranged eccentrically
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Fig 3 Symmetrical layout of unidirectional
Yagiarray
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Forchannel 42 (vision signal on
639.25MHz) each half-wave element
shouldbe9in long, and the spacing
between successive elementsis 3in. For
optimum results, elements should be cut
to halfawavelength long atthe
frequency of the channeltobereceived.
In practice, the first elementin each of
two arrays mustbe cut about 2in
oversizeto allow one end of each to be
attached (using atightly coiled wrap of
heavy gauge wire) to each end of the
foldeddipole, atthe tapping points
shownin Figure 1.

Itisessential to ensure efficient
electrical contactat these two points,
anditis advisable thatthese
connections be soldered to avoid any
doubt. Note that only two of the three
Yagi arrays are electrically connected to
thefolded dipole; the third Yagi should
be placed centrally to, and slightly
above, the other two, but care should be
taken to ensure thatthere isno electrical
contactbetween any of the individual
elements nor betweenthe three
separate Yagi arrays.

Ifthe aerialistobeinstalledinaloft
space, itcan be made more durable and
given greater bandwidth and capture
effectbyincreasing the aluminiumrod
diameter from Ysin to %ein. Any
convenient method of attaching each
elementtoits supporting, insulated
boom may be used. if the folded dipole is
alsotobe strengthened, itcouldbe
constructed from %sin diameter
aluminium aswell, but tube is preferable,
for easier folding.

A modified method of connectingittoa
plastic terminal block and the coaxial
feeder cable mustthen be employed, if
the tube will notfitinto the terminal
block connection holes. The simplest
way to do thisis to first terminate each
endofthe foldeddipole with atightly
coiled wrap of heavy gauge wire and then
feed each wireinto the terminal
connections before securing the four
terminal screws which jointhe dipoleto
its coaxial feeder cable. When installed
inaloftspace,itis asimple mattertoadd
athirty-inch reflector, made of %sin
diameter aluminium rod or tube and
spaced six inches behind the folded
dipole, to provide even greater gain and
directivity (Figure 5). The reflector was
dispensed with for the room aerial
versiondueto lack of space.

Constructors who have access to metal
workshop facilities may wish to
constructan even more ambitious
version of this television aerial array,
using ametallic ball-and-socket
connection ateach tapping point for the
two Yagis, so thatthese maybothbe
orientated toreceive signalswhose
polarities are different to those of the
signals arriving atthereflector and
folded dipole (Figure 6). This would also
allow optimum adjustments to be made
sothat ‘twisting effects’ experienced by
long distancesignals arriving atthe
aerial could be accommodated-an
added bonus for DX enthusiasts! The
folded dipolewould, inthiscase, needto

OCTOBER 1987

be made of tubing other than aluminium
sothattheball-and-socketends could be
solderedtoit; tinned copper wouldbe
ideal.

The basic room aerial, as shownin
Figure 2, is being used with a mains-
powered aerial amplifier and,in North
London, near the Hertfordshire border,
gives good reception of the four London
channels, entertainment quality signals
from the distant TVS station at
Hannington, and several other weaker
signalsbetween channels 21 and 68.

The same concept can be adapted for
use as ahigh gain, directional aerial
array for VHF/FM stereo radio reception,
providing distortion-free reception of
local stereo transmissions and good,

interference-free mono reception of
distanttransmissions. For these Band ||
frequencies (as opposed to Bands IV and
V already discussed), dimensions and
spacings mustbe muitiplied
approximately by a factor of six for
resonance at VHF instead of at UHF. This
results in anecessarily large aerial
system, which can be accommodatedina
roofloft spacerather than outdoors,
where high winds could cause problems.
Nevertheless,because of the compact

arrangement of the three Yagi arrays, it
onlyoccupies an area approximately 9ft
long and 16'%ft wide, whichis
considerably less than aconventional,
equivalent, VHF array. Thus, itis easily
fitted within an average loftand there

\ r’_'{
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MULTI-ARRAY AERIALS

say

x:as short as possible,

Optional

/ raflector 196"

-

Not to scale

Approx. 18 V3 ft-

sa > . sa » - sa'- >

Flg 7 Complete 17 element array. including reflector: VHF/FM radio

should be sufficientroomtoincludea
reflector made of %in aluminium tubing,
cutto alength of 198in and mounted 36in
behind the folded dipole.

Because of the need forrigidity in this
instance, the folded dipole mustbe made
of3in aluminium tubing and folded, as
shown in Figure 7, to measure 60in from
endtoend after folding. This requires

forfolding and terminating via a plastic
terminal block, leaving adistance of
approximately 2in between the back and
front of the folded dipole. The tapping
points for connection of the two Yagi
arrays are atadistance of 2in from each
end of the folded dipole, whichis cutto
resonate at 97.50MHz, approximately at
the centre of the 88 to 108MHz VHF radio

Again, 15directors are used as three
separate Yagi arrays of five elements
each.Each half-wave elementshouldbe
54inlong, and spacing between
successive elements is 18in. As before,
thefirstelementineach of thetwo arrays
should be about %zin oversize to allow
one end of each to be attached (using a
tightly coiled wrap of heavy gauge wire)
to each end of the folded dipole, atthe
2intapping pointsshownin Figure 7. As
with the UHF television version of the
array, the third Yagiis placed centrally
to,and slightly above, the other two;
again, ensure thatthereisno electrical
contactbetween any of the individual
elements norbetween the three
separate Yagis.

The aerial should be built upon strong,
insulating booms, preferably made of
plastic. However, inthe accompanying
diagrams details of this structure are not
given because they are completely
standard. Similarly, although notshown,
itmay prove helpful tosupporttheends
of the Yagi booms with polypropylene
cords attached to timbering in the loft
space.

All aerials described inthis article
have a nominal impedance of 75 ohms;
the safety precaution of fitting isolated
coaxial plugs to feeder cables mustbe

approximately 124in of tubing, to allow band.

~ observed when connecting these aerials
tolive chassisreceivers.

Prices below normal trade. Some 1o quantity rate. Send
18p SAE or label for free catalogue. wovanssas 2 nerLy courons)

Millions of components: thousands of different lines

Rechargeable Nickel Cadmium batteries (ex wunused
equipment) AA(HP7) 1.25 volt S00 mA ... Set of four £2
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A .....79p. 10-£5
LED illuminates Red, Green or Yellow depending upon
polarity/current. 5 x 2'2mm Face
.......................................................... 25p or 100 for £23 or 1000 for £200
10,000 Resistors. 4 to 2 watt. 1Q to 22meg. %% to 10% NOT a
jumbled mass, but ready sorted into values
................................................................. £25 collected £29 Mail Order

smm Red FIashing LED .........c..ccvviinininnncnnnnnne. 25p or 10 for £2.25
Watch/Calculator/Lighter etc Mercury Batteries Made by
Ray-O-VAC 10 mixed popular sizes ..........cccce.ue £1.50, 50 for £5.00
IN4004 or IN40O6 DiOdes..........ccooviiiniiniiieennnienneeineienas 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 uUNtested..........cccovmneeniniiiie 4 for 60p or 10 for £1.20p
smm LED, clear, lighting hyperbright (600mcd). red up to 200
times brighter (gives beam of light) .......... 25p, 100/£20, 1000/£150

Mullard Smm LED, 40 red, 30 green, 30 yetlow = 100 mixed ....... €7
‘HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc)
marked 35p retail, 100 mixed packs for £11.
Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as
10 sets of 4 + 5 sets of 2 - 15 different type/sizes).
SEND PAYMENT PLUS 18p 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 infiation!

BRIAN J REED
TRADE COMPONENTS, ESTABLISHED 30 YEARS
161 ST JOHNS HILL, CLAPHAM JUNCTION
LONDON SW11 1TQ.
Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016
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S
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o £11 worth of discount vouchers
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address below.
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JUST ARRIVED!!

A major electronic distributor's
discontinued lines all being sold off at LESS
THAN HALF PRICE" - Boxes, cases,
connectors, LED's, switches, DIP boards,
cable ties etc All goods detalled in a 16
page supplement, available now, FREEN

Examples

Briefcase type combination locks £4.71 per

pair

Sloping front cases 161x96x57/39mm 92p
215x130x73/47Tmm
£1.49

Plastic box with PCB slots 190x110x60mm

£1.40

Large stee! case 336x260x146mm £15.48

‘Tidyman' Kits Contain a wide variety of
support pillars, stand offs, cable straps and
clamps etc (46 diff) all in attractive plastic
case

Small- (201 total) £7.80; Large (708 total)
£13.00.

Full details in Supplement.
(Post £2 on all above).

CREAM DISPENSER

2801 Coin operated machine for
dispensing hand cream. Cabinet 620 x 365 x
200mm, wt 10kg. contains coin mech, PCB,
counter, pump mech consisting of high
torque geared 6V motor driving cam that
pumps cream, & sensing components. all
powered by internal 6V 26A rechargeable
battery €18 + £5 carr. Parts available
separately See hist 30.

SPEECH CHIP

Z733 SPO256A + index chip + ULA chip as
used 1n Currah microspeech. Cct and info
for using SPO256 with Spectrum, ZX81, BBC,
VIC & C64. No info on other 2 chips. All
3for £3.00

AUTO DIALLER

Sloping front case 240 x 145 x 90/50 contains
2 PCB's. One has 4 keypads (total 54
switches) + 14 digit LED display. 2 x
ULN2004, ULN2G33 & 4067; the other has 12
chips « 4 power devices etc. Case contains
speaker. 8 core cable 2m long with plug. For
use with PABX £9.00

SWITCHED MODE PSU

Astec type AA7271 PCB 50x50mm has 6
transistor cct providing current overload
pr ., thermal cut-out and llent
filtering. Input 8-24v DC Output 5V 2A
Regulation 0.2% £8.00

PROCESSOR PANELS
Z620 68000 Panel, PCB 190 x 45 believed to
be from ICL's 'One per Desk’

SOLDER SPECIAL!!!

e e —

—=

Povens

* Large tube solder

e ’
Lo W RAI LS (o2 ne #¢525

* 15W 240Vac soldering iron
* High power desolder pump

ALL
FOR
£7.95

AUDIO/RADIO PANELS

2014 Audio amp panel 95x85mm with
TBAB20 chip Gives W output with 9V
supply. Switch and vol control Just connect
batt and ker. Full details pli

Only £1.80 10 for £18; 25 for £28 100 for €78

AM RADIO PANEL
Z916 For use with mono amp above Neat
panel. 60x45mm Only £1.80; 10 for £12.00

Z974 Mixer Amp Panel

115x11S5mm and gives TW O/P from a
TBAB20M chip There are two inputs. one via
a pre-amp. from phono sockets and
separate volume controls A third pot is
used to fade trom one input to the other
There are also 2 4p 3w rotary switches.
Attached to the PCB by flying leads is a
panel on which are mounted the 2 input
skis, 2x$ pin DIN skis and a 2 pin DIN
speaker skt A data sheet is supphed All
this for just £2.80

DIODE BARGAINS

Minimum 10 of any one type. 20 for £1; 50 for
£2, 250 for £8, 1000 for £25. Types available
BAX12 BAX12A BAX18 BY208 BYXS55-300
B8Y207 CV8308 LR7SC MR817 MV1404 VSK 140
1NG59 1N4933

Z912 RF panel 103x39mm with a TDA1200

EM/IF chip & UPC1178C noise canceller +

R's & C's inc tants. Chips worth around £8
£1.80

2910 139x39mm, this panel has soldered in
components — TCA4500A and TBASS1R, AM
redio with IF amp. Probably complete RF
section of radio. as IF's and trimmers are on

board. + R's,C'setc £1.80
LOGIC PROBE

For TTL. CMOS etc. LED and sound
i Putse enl. i

atiows pulse direction down to 25nsec.

Max f = 20MHz 4-16V. I/P Z: 1M £9.99

1988 CATALOGUE

The new 88 page GREENWELD catalogue will be
available in mid-October, featuring lots of new
goodies. Virtually
NO PRICE INCREASES!!
Incorporates Bargain List 32, Order Form and
Discount Vouchers.

Reserve your copy now - still only £1.004!

containing MCB8008P8 (8MHZ 16/8 bit
microprocessor - 4 ROM’s, all 1n skts;
TMPS220CNL. 74HCT245, 138, LS08, 38 etc
£6.00
2625 32k Memory Board, PCB 170 x 170 with
16 2kx8 6116 static RAM's Also 3.6V 100mA
memopack nicad, 13 other HC/LS devices,
96W edge plug. 8 way DIL switch, Rs,
C'setc £4.80

sincl=ir-

MICROVISION

CASESM

We now have a supply of cases, complete
with aerial at the special low price of £8.00.
We have a quantity of these units in varying
states. From labels attached to some of the
PCB's it seems after assembly on the
production line they did not function
correctly No attempt has been made to
repair them. though - instead the following
parts were removed

a) RF Tuner
b) Vol control & switch
€) ZN4O1E chip

28688 2 x PCB 1n good condition with 2 x CRT
that have been removed, but maybe
repairable. Conductive paint (15m! bottie
£3.45) will probably be needed to remake
contacts. With disgram & notes £6.98
RF Tuner €6.98; ZN401 chip £9.98; Vol
control + switch with knob £1.00

Z908 QAS Tape Selector. Saun finish
sluminium case 130x70x4Smm with three
push buttons on front wired to three 5 pin
DIN sockets on back, enabling either of two
tape recorders to be connected to an
amplifier, or to each other. Comes complete
with ieaflet in presentation box

Z997 QAS Tape Selector. Three way
version, enables one amplifier and three
tape recorders to be connected in many
combinations Satin finish aluminium case
180x70x45mm contains 6 push buttons and
four 5 pin DIN skis, all mounted on a PCB
Very neat, leafiet explains all possible

hing  pr. ons. Supplhied in
presentation box. Special low price . £4.98
RELAY'ATRIAC PANELS

2925 DPCO 12V 185R relay, 12V DPCO relay
with heavy duty contacts, SC146D 400V 12A
triac, 555 timer, 11x1N4001, 2N5081 SCR,
3x2N3704, R 3. C's etc £1.90
2926 Similar to above. but Instead of heavy
duty relay, a T2800D 400V 12A trisc and

C1220 400V 12A SCR. Both boards
100x75mm £1.88
Z927 2x8V reed relays by Alma, 6x2S53230,
R's and diodes Only 60p
MOTOR/SOLENOID

2889 Motor, high torque 8V operation with
integral brass gearbox giving 60RPM. Shaft
16mm long x 6mm dia with flat. Overall
length exc spindle 80mm. Dis 33mm Ides!
for robotics applications, being extremely
high torque £2.78

ZT7I8 6V solenoid single hole tixing
46x18x18mm. Slug is 45mm long x 6.5mm dia
with tapped cross hole end siot. 25mm pull

£1.78

e
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2882

Coin acceptor mechanism. Made by Coin
Controls, this will accept various size coins
by simple adjustment of 4 screws.
incorporates various secunty features -
magnet, bent coin rejector etc Microswitch
rated S5A 240V. Front panel 115x64. Depth
130mm. Cost £10.85. Our price £4.00.

COUNTER
Z884 8V 6 digit counter by Veeder Root
Size 60x48x34mm £1.80

RIBBON CABLE
100ft ree) 20 way rainbow ribbon cable.. £28

2883
50 way rainbow cable 2m long. terminated
one end with IDC 2 row skt & other end with

transition connector €3.80

2004

As above but cable is 'twisted and fiat’
£3.00

VIDEO FANS!

Here's your chance to never be without
powser again!!

We're offering a set of 10 6V 3A sesled lead
scid rechargeable batteries, together with a
mains powered charger that takes ail 10
batts at an unbeatable price! They can be
wired up in paraliel/series combination to
provide 6V 30A or 12V 15A, thus giving over
20hrs recording time on most camcorders
Limited stocks. 30 order now! Z802 £99 +
€8 carr

Price includes 10 charging leads and mains

2808 Phillips 'Copy 80 printer Sold for
spare parts only, although they may well be
functional. Unit is 380x270x120mm and
houses [] processor/memory PCB
235x235mm with 3x2716 & 8085A processor in
skis, 8251, 8253, 8255, 6x2114 + 23 other
chips. also 3x8W DIP switches. 25W D plug
etc. There is a switched mode power supply
(mains input), large smoothing cap and high
quality stepper motor with useful gears and
drive befts etc (robotics?). The whole unit
for the bargain price of £14 + L4 carr,

Z878 Sub-min speaker 30 x 30 x Imm thick
by Fu)ji. 16R 0.4W @O0p ea; 10 £3.70; 25 £7;
100 £22; 1000 £180.

ZBTS 70 x 45Smm 45R 0.5W 889 ea. 10 £3.30;
25 £8; 100 £20

$00g reels resin cored 189 £8.98
5009 reels resin cored 229 £7.08
Z4A94 Moth microp panel

265 x 155mm. Complete PCB for computer
280. char EPROM, etc. 68 chips altogether +
other associated components, plugs. skis,
otc £8.80
2498 RAM panel. PCB 230 x 78mm with 14 x
MM35280-2 (4118) (2 missing) giving 28k of
memory. Also 6 LS chips. These panels have
not been soidered. s0 chips can easily be
removed if required...................

‘NEWBRANN' PSU
BRAND NEW Stabiiized Supply 1n heavy duty
ABS case with rubber feet. Input 220240V ac
to heavy duty mer via supp
tilter. Reguiated DC outputs: 6.5V @ 1.2A,
135V @ 0.3A 12V @ 005A. All components
readily sccessible for mods etc. Chunky
heatsink has 2 x TIP31A. Mains lead (fitted
with 2 pin continental plug) 18 2m long 4
core output lead 1 5m long fitted with 6 pole
skt on 0.1 pitch. Overall size 165 x 75 x
T2mm ... I £8.98; 10 for £40
2879 Keyboard. 62 keys on aily chassis
260x90mm. No PCB £6.80
2870 Mandbook. 204pp. Useful appendix
(about V2the book) gives some tech info
£8.00
Z874 Deta Paok. Interfaces & connector
pin-out. i/p, o/p, port map, cct diagram +

data on COP420C £2.00
2872 Motherboards, complete but probably
faulty £3.80

ELECTRONIC
COMPONENTS

_ 443K Millbrook Road,

on SO1 OHX.
Tel. (0703) 772501/783740

All prices include VAT,

Just add 60p P&P

Min Access order

£5 Offscial orders

from schools etc welcome -
min invoice charge £10

Our shop has enormous stock
of components and 13 open 9-5.30 Mon-Sat Come
and see us!!!
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AUTOMATIC

SEND/RECEIVE
FOR RTTY

A project from W G Borland G3ANXM

n the HF bands, | use a Spectrum

Plus computer and a TS130S trans-
ceiver for RTTY. This transceiver has a
VOX facility which can be actuated by the
tone from the computer, and therefore
one can have automatic send/receive.
There is some local RTTY activity on 2
metres and, while the FT290R has PTT, it
does not have VOX. Some circuit was
required that would operate the PTT line
from the output tone of the computer.

A good circult

There are some units available which
incorporate a small relay, the contacts of
which are connected to the PTT line and
so operate the relay in the transceiver.
However, the operation of two relays
takes a certain amount of time and if the
‘type ahead' of the computer program is
used, this slight delay before both relays
‘make’ means that the first few letters are
not transmitted. If the circuit was in the
form of an electronic switch, the
changeover to transmit would be faster
as there would only be the relay in the
transceiver to operate.

The problem was to find such a circuit.
Fortunately, GBUIX came to the rescue
and designed the circuit shown in Figure
1. The 741 operational amplifier is biased
to 5.1 volts by means of the Zener diode
ZD1. Therefore, without an incoming

signal, the output from the op amp will be
5.1 volts. This output will be blocked off
from the transistors by another Zener
diode, ZD2, which is also rated at 5.1
volts.

The tone from the computer is about
1.3 volts and when applied to the input of
the circuit resuits in the output of the op
amp being raised to 6.4 volts, a mixture of
dc and audio. This is then rectified by D2.
The Zener diode ZD2 only passes the
voltage in excess of 5.1, in this case 1.3
volits. This is applied to the base of the
transistor T1, turning on transistor T2,
allowing it to conduct and opening the
path between the PTT line and earth.
This, in turn, activates the relay in the
transceiver, switching it on to transmit.

VR1 adjusts the sensitivity. In the
prototype it was set to half value and did
not require further adjustment. D1
prevents any back EMF from the trans-
ceiver relay from affecting the circuit.

A difficulty may arise with the Zener
diodes. Their tolerance is often only 10%,
which means that one rated at a nominal
5.1 volts could be anything between 4.5
and 5.5. If ZD1 was 4.5 and ZD2 5.5 volts,
the output from D2 with the computer
tone applied would be only 5.8 voits (bias
4.5 plus audio 1.3 volts) and the output
from ZD2 to the transistor base only 0.3
volts. It is doubtful if this would be
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Fig 1 Circuit diagrams

sufficient to turn on the transistors. If
these Zener diodes were changed over,
then the output from ZD2would be 1 volt,
evenwithoutaninput fromthe computer,
and the transistors would be turned on
permanently. If either of these condit-
ions occur, try different Zener diodes
until you get a reasonably matched pair.
Their actual value is not critical as long
as they are about 5 volts.

Figure 2 shows the etched side of the
printed circuit board. All holes are Imm
except the three marked ‘x’, which are
for VR1 and are 1.5mm or %iein. Figure 3
shows the component layout.

This unit, together with the RTTY filter,
was built into a control box which had a
three-position switch allowing the
choice of (a) a microphone using either
its own PTT switch or a send/receive
switch on the control box, (b) RTTY using
the control box send/receive switch, or
(c) RTTY with automatic send/receive. in
position (b) voltage is applied to the filter
only, and in position (c) to both the filter
and the PCB, no voltage being applied
when in position (a). Unfortunately, the
operation of this switch sometimes
caused the computer to ‘crash’ even
though the voltage was obtained from a
separate supply.

Obtaining the voliage

However, it is quite practicable to
obtain the necessary voltage from the
Spectrum power unit. This is rated at a
nominal 9 volts but actually measured
10.2. The contro!l box was connected to

Parts List
R1,2 4.7 kilohms
R3 15 kilohms
R4 39 ohms
VR1 1 megohm
C1 0.1uF
C23 1uF electrolytic 25V wkg
D1,2 1N4148
D3 1N4003
ZD1,2 5.1 volt Zener diode
ZD3 9.1 volt Zener diode
IC LM741
T1 BC108 or similar
T2 BFYS50, 51 or smaller
Single-sided copper clad board, metal box,
wire, connectors, etc
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Flg 2 Printed circuit board, foil side. Holes marked ‘X' are 1.5mm (ein) Flg 3 Printed circuit board, component side
Remainder are 1mm

this power unit via the stabilising circuit R4 39R

shown in Figure 4. The Zener diode 8Vio. o10V2
prevents any surges or spikes caused by

the switching from affecting the compu- Control 203 Computer

ter and causing it to crash. As a bonus, Unit av1 Power Unit
when the supply to the computer is ~

switched off, so is the supply to the ov o v ) o ov
control box. Fig 4 Stabilising diagram for connection to computer power supply

Of course, there is no reason why a
separate power supply should not be any necessary change to R4 in Figure 4. TS130S and should work with any
used, as long as the output is stabilised Althoughbuilt primarily for the FT290R, transceiver which earths the PTT line to
using a Zener diode with, of course, this circuit has been used with the transmit.

NEXT ISSUE

Radio&
Electronics

The communications and electronics magazine Wd
WHY WORRY ABOUT POWER SUPPLIES?

Dr C]J D Catto discusses the basic principles of linear and switched
mode supplies

LONG LIVE THE ’60s!

Sir Douglas Hall presents two updated receiver circuits

PLUS ALL THE USUAL FEATURES!
On sale 8 October
To be sure of your copy, why not take out a subscription?
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ELECTRONIC SWITCHING
for the IC240

aving successfully modified the

1C240 for mobile use on 48 channels
some while ago, | feltrestricted when
usingitintheshack with only 23
channels. My contacts were always
requesting amove to some channel | had
not programmed. | overcame this by
using an eight-switch matrix, diode
protected, sothat! could go anywherein
the band - or out! While this was useful, |
stillhad to check a chartbefore setting
the switches, which didn't help the rapid
frequency change.

However, alittle thoughtwas giventoa

means of doing itboth mechanically and
electronically,and hey presto! The
following two circuits came about.

The mechanical circuitmerely
requires centre-off switches and the
LEDindicators labelled with the
frequencycalled up. Yes, itis possibleto
selectan ‘odd’ frequency, butin practice
aglance at the panel shows if more than
two LEDs are lit,and it can be corrected
beforeyou hitthe transmit button. This
hasn'thappened yet, anyway.

Theelectronic switch does not allow
any chance of out of band transmission.

By operating PB2 you step through the
frequency in 25kHz steps, and itwill also
step the 100kHz switch around viathe
reset pulse. fyou wish to move hundreds
of kHz then PB1 can be operated.
Everytimeaninputis madetothe 4518
itchanges the BCD output, which
switchesviathe 16to4lineencoder,
thereby making an electronic rotary
switch. Asimilar operationis performed
onthe second half ofthe4518to stepthe
25kHz through four positions. On
reaching the reset pulse positionit
clocks back tozero. A few minutes
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examination of the circuitwill show its
simple operation. To preventthe input
floating high and switching, itistied low
through the 10K resistor.

By taking pin 1 low on the 4515, itis
possibleto freeze the setting atthelast
pointselected. However, this would have
complicated the stepping actionviathe
reset pulse, so theinputs weretiedlowto
preventthem floating high and
switching, which thisICis pronetodo.
Operationis again quite simple, butyou
cannotgo outside the band with the
electronic selector.

Youwillnodoubt see thatyou havea
256-way rotary switch here, should you
needone, andifyou cascadethem where
would youend up? A further
improvement would beto change the
4518 for an up-down counter, but the
complication was not considered
worthwhile; you can slip round the
channels quite quickly enough.

Thecircuitwhichdrivesthe IC240is
similarto aprevious design, but does not
include auto-repeater shift-this isnot
necessarywhenthe |C240is in the shack.
Ifyoumixthe LED readout coloursyou
willknowwhen you are on repeater
channels, then you can putthe
appropriate shiftinto the main unit.

Construction is on Veroboard and
providing the layout takes into account
tidy wiring—as short as possible~there
should be no problems. We are, after all,
onlyswitching dc circuits. The unit plugs
into the 1IC240 at the rear where a 25-way
connector has been fitted, the matrix
wires connect to the appropriate points
onthe ‘'spare’ row on the matrix board,
and therotaryswitchis placed out of
circuit, ie to astart position onthemain
dial.

Radiation therapy

The frequency range covered by this
modification is 144.6MHz t0 145.575MHz
and 145.8MHz to 145.975MHz. This jumps
therepeater outputs whichcan'tbeused
anyway, so | have notincluded them.

Have funwiththe system, and long may
your IC240radiate.

by PJCooper G3CXI]
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telephone or letter to:

SURPLUS/REDUNDANT STOCKS
ELECTRONIC COMPONENTS

We offer cash for your surplus components
including integrated circuits, transistors, memories,
microprocessers, |/C sockets, connectors, caps etc,

etc. Top prices paid, collection no problem. Please
contact us today with your lists by, fax, telex,

MARLOW MARKETING

ELECTRONIC COMPONENT SURPLUS DEALERS
15 1A Milton Road, Gravesend, Kent, DA12 2RG, England

Fax: 0474-327-960 Telex: 940-16512 (NWWO G),
Tele: 0474-3200062

ALSO: COMPLETE FACTORY CLEARANCES UNDERTAKEN

MAINS [SOLATORS 30/18V OR 18.0-18V
PAVSEC 120Vx2 OR 2- 18V Tap Secs,
418/440V te 240V 0V 18V c prap
(60-1000VA Tap Secs) 0 1 3.08 141
VA t par v 2 8.24 170
20 708 218 2 4 047 192
60 1189 231 3 6 082 210
100 1243 259 4A 8 1972 220
200 19.03 310 SM 10 14.49 231
250 2300 324 6P 12 18.40 255
350 2848 340 8BS 16 2198 260
500 3848 366 10 2 28.32 284
1000 6428 462 12 4 28,07 295
1500 8292 585 15 20 3168 3%
2000 976 53% 20 4322 595
3000 139.89 OA @OV 30V t pap
6000 20080 OA 05 1 809 185
SOV 285V c rar 12 87 191
05 1 801 176 2 4 1198 220
12 00 190 3A 6 1892 234
2A 4 10.84 220 4M 8 18.38 255
IM 6 12.84 225 5P 10 23.23 278
P B 1748 258 6S 12 26.80 302
6S 12 2184 279 8 16 37.28 365
8 16 3080 315 10 20 4337 1%
10 2 3008 360 12 24 4098 165
12 24 43.87 380 PLEASE ADD 18% VAT
Unit 211, Stratford Workshops,
Burford Road, London E15 2SP

OCTOBER 1987

TRANSFORMERS EX-STOCK [E¥ITE2) 000

.230.
stop-up or
£5.08

24/12V OR 12.0-12V 80 VA
2~ 12V Secs Pri 240V 150

-8

225 7500

an2?
wol¥>»

15 26.31

BBELY
-4

4 $2.08 565

12 24V DCto 240V AC 150

250
IVA to 18kVA Plus 500
Toroidals 1000

CONSTANT VOLTAGE 3000
TRANSFORMERS FOR

g

Spike-iree stablo meine &

260 10KVA2I9.88 OA
3

490 115V USA socket
outlet
20 VA
80

Fult renge AVOs
MSCOER

170
e 185
10.34 198

202.79 OA

£8.34 178

BARRIE ELECTRONICS LTD
Tel: 01-555 0228 (3 lines)

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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+The ORIGINAL FREE OF CHARGE dial UE data?
¢base. Buy, browse or place YOUR OWN AD for,
«g00ds or services to sell. 1000's of stock items, ®
spares and one off bargains. Updated daily.
ON LINE NOW. CCITT, 8 bit word, no parity.
For 300 baud modems call 01-679 1888
For 1200-75 baud modems call 01-679 6183 «

! Your monitor from its computer!! For
FRE only £29.08 it becomes a SUPERB

HIGH QUALITY » COLOUR « TV SET

Thetabulous TELEBOX an INVALUABLE MUST forthe owner ol |
ANY video monitor with a composite Input, colour or monochrome

Made by a major UK Co as a TOP QUALITY, stand alone UNF

tuner and costing OVER £75 1o manufacture, this opoonunlr¥ 10

ggtgouv monitor 8 DUAL FUNCTION must not be missed' The |

BOX consists of a compact stylish two tone charcoal |

mm;lded case containing ALL electronics tuner. e:’suooly etc
to simply plug in and convert your previousl icated computer L F
monitor nto a HIGH QUAL COLOUR® SET. gwing a real 2.2, user manuals and tull 30 day guarantee. Full data sheet and info on request
benefit to ALL the famiby® Don't worry if your monttor doesr't have PC2000 System PC2000 Business ’stwm with CPM
sound-THE TELEBOX even has an integrat4 watt audio amplitier with CPM Etc. and 'Ready 10 Run

OST OVER £1400

for drving an external speaker, PLUS an aunlua:youlgul for superb
g\:alny television sound via your headphones or Hi Fl system etc.
her teatures include: Compact dimensions of only 1575 w x
7.5" d x 35" h latest technoiogy, BRITISH manutacture, fully
tuneabie 7 channel push buttontuner, Auto AGC circuit, SAW itter,
LED status indicator, tully isolated 240v AC power supply for total

safety, Mains ON-OFF switch etc Many other uses
LIMITED QUANTITY - DON'T MISS THIS OFFER1!

ONLY £29.95 OR £24.95 if purchased with ANY of our
vid€o monitors Suppiied BRAND NEW with full instructions and 2 YEAR
warranty. POst and packing £4.50 *When used with colour crt

COLOUR & MONOCHROME
MONITOR SPECIALS

‘SYSTEM ALPHA' 14° COLOUR MULTI INPUT MONITOR
Made by the tamous REDIFFUSION Co. for their own professional computer
system this monitor has all the features to suit your immediate and future
requirements Two wideo inputs RGB and PAL Composite Videa aliow direct
connaction to BBC/IBM and most other makes of micro computers or VCR &
including our very own TELEBOX An internal speaker and audio amp may be
connected to computer or VCR for superior sound quahty Many other leatures
PIL tube. Matching BBC case colour, Major controls on front panei Separate
Contrast and Brightness - even in RGB mode Separate Colour and audio
controis for Composite Video input. BNC plug for composite input, 15 way ‘D'
plug for RGB 1nput, modular construction etc etc
This Must Be ONE OF THE YEAR'S BEST BUYS. PC USER

Supphied BRAND NEW and BOXED, compiete with OATA and 90 day
?uaranlee ONLY £149.00 as above OR 18M PC Version £185.00

S Day (Y skt £1.00, BNC skt 75p BBC interface cable £5.50

DECCA 80 18  COLOUR monitor. RGB Input.
Littie or hardly used manufacturers surpius enables us 10 OMer this sf)ecnal
converted DEECA RGB Colour Video TV Monitor at a super low price ol only
£99.00, a price for a colour monitor as yet unheard o' Our own interface
safety modification and special 16 high detinttion PiL tube. coupied with the
DEC&A 80 series TV chassis give 80 column definition and quaity found only
on monitors costing 3 TIMES QOUR PRICE The quality for the price has to be
seen to be beleved' Supplied compiete 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 cwcurtbamaclwe
TEAK CASE. compact dimensions only 52cm W x 34 M x 24 D, 90 day
8uaranteu Although used units are supplied in EXCELLENT condition.

NLY £99.00 + Carmage
DECCA 80, 18 COLOUR monhor. Composite video input Same as above
model but fitted with Composite Vkieo mnput 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
comgos-le video input and sound amp This large screen colour dispiay 1s ideal
for SCHOOLS, SHOPDS, DISCOS CLUBS and other AUDIO VISUAL appir
cations Supphed in AS NEW or iittle used condition ONLY £145.00 + Carr

BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors.

All units are fully cased and set for 240v standard working with composite video
inputs_Units are pre tested and set up for up 10 BO column use Even when
MINOR screen burns exist - normal data displays are unaffected 30 day

uarantee
?2 KGM 320-1 B/W bandwidth input, will display up 10 132 x 25 lines £32.95
12° GREEN SCREEN version of KGM 320-1 Only £39.95
9 KGM 324 GREEN SCREEN fully cased very compact unit Only £49.00
Carriage and insurance on all monitors £10 00

144 o v

| N
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GOULD OF443 enclosed. compact switch mode supply with DC regulated
outputs of +5v @ 55a. +12v @ 05a. ~12v @ O ta and ~23v @ 002a Dim 18 x
11 x6cm 110 or 240v input BRAND NEW only £16.95
GOULD GB-40A Sv 40 amp switch mode supply NEW £130.00
AC:DC Linear PSU for DISK drive and SYSTEM applications Constructed on a
rugged ALLOY chassis 10 continuously supply fully regulated DC outputs of +5v
@ 3 amps, =Sv @ 06 amps and +24v @ 5 amps. Short circuit and overvoltage
protected 100 or 240v AC 1nput Dim 28 » 125 x 7 cm NEW £49.94

Carnage on all PSU's £300

’

A4 )

A Y Manufacturers BRAND NEW surpius

DEC LA34 Uncoded keyboard with 67 quality goid plated switches on X-Y

matnx - 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 Micra Single Sv rail tull ASCII
coded character set with 31 tunction keys numernc ke d cursor pad

bl 3nd 9600 baud SERIAL TTL ASCII OUTPUT! Less than halt price

P, - Only £€89.00 with data Carnage on Keyboards £3 50

Doubie sided 40/80 track disk drives (1Mb per d
CENTRONICS and system expansion ports, and
8" disk dnves erther in double density or IBM format The ultra
| numeric keypad and text editing keys. @ven its own integral MICroprocessor which allows the main ZBOA to devote ALL nts time to
USER programs, eliminating "iost character” problems found on other machines The attractive detachable 1 2 monitor combines
agreen antrgiare etched screen with full swivel and tiit movement for maximum user comfort Suppiied BRAND NEW with cPM

1000's OF
BARGAINS 5o

Professional Business System

BE BEATEN'
The central

W only

[ PRESTEL - VIEWDATA - TELEX

PLESSEY VUTEL, ultra compact unit, stu*hlly lavaer
than a telephone features A STANDARD OTMF
TELEPHONE (tone dial) with 5 CRT monitor and
integral modem etc tor direct connection to PRESTEL
VIEWDATA etc Designed 1o sell to the EXECUTIVE at
over £600" Our price BRAND NEW AND BOXED at
only £99,00

DECCAFAX VP1 compiete Professional PRESTEL
system n shmhne desk lop umit containing Modem
umenc keypad. CPU. PSU etc Connects direct fo
lslandard RGB colour monitor Many other features
include Printer outpul. Full keyboard input Cassetle
|DO'| etic BRAND NEW with DATA A FRACTION OF
COST only £55.00

| ALPHATANTEL. Very compact unit with integral FULL
ALPHA NUMERIC keyboard Just add a domestic TV
recewer and you have a superb PRESTEL system and
via PRESTE{ the cheapest TELEX service 10 be
found" Many features CENTRONICS Printer output,
Memory d.all-ns e!c Supphed compiete with data and
DIY mod for B or Composite video outpuls AS

4164 200 ns D RAMS 9 for €11 4116 ns

| €150 2112 €1000 2114 €250 2102 €200
6116 £2.50 EPROMS 2716 £4.50 2732 £300

| 2764 £4 95 27128 £5.50 6B00 £2.50 6821 €1

| BBA09 £8 68809 €10 8085A £550 BO8S €15
8088 €8 NEC765 €8 WD2793 €28 B202A
€22 8251 €7 8748 €15 Z80A DART 650
ZB0OA CPU £2 00 Thousands of IC's EX STOCK
send SAE for hst

[ _DISK DRIVES |

Japanese S
drives by TEAC. CANON. TOSHIBA elc
Soid as NEW with 80 day guarantee ONLY £85.00
TEC FB-503 Double sided HH 40 TRK NEW £75.00
SUGART SA400 SS FH 35 TRK£55.00
SIEMENS FDD100 SS FH 40 TRK £65.00
carnage on 5% dnves £5.50
Brand NEW metal 5% DISK CASES with internal PSU.
DSKC1 for 2 MH or 1 FH drive £29.95 +pp £4 00
DSKC 2 for 1 HH dnive £22.95 +pp £3 50
DKSC 3 As DSK1 LESS PSU €12.95 +pp£250
DSKC 4 As DSK2 LESS PSU £10.95 +pp£200
8 I1BM format TESTED EX EQUIPMENT.
SHUGART 800/801 SS €175.00 +pp £8.50
1 DS £250.00 +pp £8.50
TWIN SHUGART851°82 Mbtotal capacity in smart case,
comgle(e with PSU etc £5985.00
MITSUBISHI M2894-83 8 DS 1 Mb equiv to SHUGART
SAB50R. BRAND NEW at£275.00 +pp £8.50
DYSAN 8 Alignment disk £29.00 + pp €100
Varous disk dnve PSU's Ex Stock SEE PSU saction.
HARD DISK DRIVES
| DRE/DIABLO Senes 30 2.5 Mb front load £525.00
Excharxeabie version £295.00. ME3029 PSU £95.00
DIABLO 44/DRE4OO0OA, B 5 +5 Mb from £750.00
COCHAWKS+3 Mb£795.00. COC 9762 80 Mb RMO3
etc £2500.00.
PERTEC D3422 5+5 Mb £495.00
| RODIME 5%  Winchesters ex-stock from €150 CALL
| Clearance items - Soid as seen~ No guarantee
ICL 2314 BRAND NEW 14 Mb Removable pack hard
disk drive, cost over £2000 with data  ONLYY99.00
| BASF 81728 23Mb Winchesters £199.00
Untess stated all drives are refurbished with 90 day
Quarantea Many other drives and spares in stock - call
| sales office for details
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Telephone O1

A cancelied export order and months of negotiation enabies us to offer this protessional
PC.CPM system. recently on sale at OVER £1400, at a SCOOP price just over the cost of
the two internal disk drives' Or Jess than the price of a dumb terminal!
Not a 1oy, the BIG BROTHER of tne EINSTIEN computer. the DUAL PROCESSOR
PC2000 comprises a modern stylish three piece system with ALL the necessities for the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER Used with
the THOUSANDS of proven. tested and available
WORDSTAR, FAST, DBASEZ etc. the PC2000 specification, at our prices. CANNOT

shm92 key,

AST Sales and
Purchase ledger. supports up to
9000 Accounts. VAT etc
OST OVER €1700

CPM software packages such as

processor plinth contains the 84K, ZBOA processor, DUAL TEAC SSF Sve
nve), PSU, 4K of memory mapped screen RAM, disk controller, RS232,
#that's no1 enough a ready to pluginto STANDARD S8 * DRIVE portfor upto FOUR

getachable keyboard features 32 user definable keys,

PC2000 Wordprocessor System
with CPM and TEC FP25 daisywheel
printer

NOW only £799

£4

—=_" X VIV
Carriage & Insurance

|

Join the communications revolution with our super
range of DATA MODEMS, prices and specifications
10 suit all apphcations and budgets
RAND NEW State of the ant products

DACOM DSL2123 Multi standard 300-300, 1200-75
Autg answer etc. £268.
DACOM DS{2123AQ Auto dial smart modem with
mutt standard AUTO SPEED detect, and data butfer

with fiow control etc. £385.00

| DACOM DSL2123GT The CREAM of the intelligent
modems.  auto dial  auto call mdex: butter
eic etc

hat! height, BO track double sided disk |

|

All prices quoted are for U K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value
Minimum CreditCard order£10.00 Minimum BONAFIDE account orders from Government De pts.. Schools. Untersities and
estabhshed companies £20.00 Where post and packing not indicated please ADD £1.00 + VAT Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right 10 change prices and speciications without notice. Trade. Bulk and Export

32 Biggin Way, Upper Norwood, London SE19 3XF
79 4414 Telex 894502 Data 01-679 1888

498.00

Steebeck SB1212 V22 1200 baud FULL DUPLEX
%\c or async, optional auto dial £465.00
ANSDATA 30TA Acoustic coupler 300 baud tull
duplex, originate only, RS232 interface £49.00

Ex BRITISH TELECOM fuil spec. CCITT, 'u?gedlsed
bargain offers Sold TESTED with data Will work on
any MICRO or system with RS232 interface
M&DEM 13A baud uni, only 2° high fits under
hone CALL mode only €45.
'ODEM 20-1. 75:1200 baud Compact unit for use
as subscnber end to PRESTEL TELECOM GOLD.
MICRONET etc £39.95 +pp £6.50
MODEM 20-2 1200-75 baud Same as 20-1 but for
computer end £65.00 +pp £6 50
DATEL 2412. Made by SE Labs for BT this two part
unit 18 for synchronous data hnks at 1200 or 2400
baud using 5700/3780 protocol etc Many features
ncluge 2 or 4 wire working selt test auto answer etc
COST OVER £800. Our prce ONLY £199 +pp €800
DATEL 4800, RACAL MPS4B0OO baud modem EX
BT good working order, ONLY £295.00 +pp £8 00

SPECIAL OFFER
MODEM TG2393. Ex BT, up to 1200 baud full
duplex 4 wire or half duplex over 2 wire line. ONLY
£85.00 PER PAIR +pp £10 00

m; tact our Sales Qffice.
L 1

U of these compact, high
speed matnx printers Built in Japan for the Hazeltine
Corporation this umit features Quaiity construction
Qwing 100cps btidirectional. full pin addressabie
graphics. 6 type fonts. up 10 95 single sheet or
tractor paper handling, RS232 ang CENTRONICS
paraliel intertace Many other features BRAND NEW

and BOXED COST £420 Our price Only £199.00
RECHARGEABLE BATTERIES
27 Fit MAINTENANCE FREE by Sonnenschein
uasa

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

Equip £5.99

Standard VOU da
\ at give away prices!!

QUME QVT108. &menl product. state ot the art
terminal with detachable keyboard. 12 Green screen
2 page M. TViI 925. Hazeltine. ADMSA emuiations.
software setup, 25 x 80. Clock Swivel and tit base,
Printer pbrt. Function keys etc. BRAND NEW and
BOXED AT ALMOST HALE PRICE Only £425.00
AJS1D - EX RENTAL, ZBO controlied, 15 green
screen 24 x 80 display. graphics. cursor addressing.
printer port etc Very good condition TESTED compiete!
with manual only £225.00
ADDS 520 umb terminal, used. 12° b/w_screen
RS232 ntertace and printer port  TESTED.
ONLY £125.00. Carnage on terminals £10 00
100’s of other terminais in stock, CALL for more details.

entry termingls

1‘
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ERS — PRINTERS — PRINTERS — PRINTERS

SUPER DEAL? NO - SUPER STEAL

THE FABULOUS 25 CPS “TEC STARWRITER”

A4

Made to the very
highest spec the TEC
STARWRITER
FP1500-25 features a
very heavy duty die cast
chassis and DIABLO
type pnnt mechanism
giving superd
registration and pnint

Quality Micro-processor \giractxon of its originﬂl cost /
electronics offer tull °

DIABLO/QUME command compatability and tuli control via CPM WORDSTAR

ETC. Many other features include bi-directionat printing. switchable 10 or 12 pitch.
full width 381 mm paper handling with up to 163 characters per hine, friction feed
roliers for single sheet or continuous paper. internal butter, standard RS232 senal
intertace with handshake. Supphed absolutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more
information. Optional extras RS232 data cable £10.00. Tech manual £7.50. Tractor
Feed €£140.00 Spare daisy wheel £3.50. Carriage & Ins (UK Mainland) £10.00

SUMMER OFFER ONLY £399.99!!

TELETYPE ASR33

DATA I/0 TERMINALS

Industry standard, combined ASCI|
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.

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 control. 9.5 Paper platten etc
etc. Even a manufacturer's print sample to show the unit's capabilities!'
Overall dimensions 40 cm x 12 cm x 21 cm.

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

EX NEWS
SERVICE PRINTERS

Compact ultra reliable quality built unit
made by the USA EXTEL Corporation.
Often seen in major Hotels printing up to
the minute News and Financial inform-
ation, the unit operates on 5 UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL senal interface. May be
connected to your micro as a low cost
printer or via a simpie interface and filter
to any communications recewer to
enable printing of wortdwide NEWS.
TELEX and RTTY services

Supphed TESTED in second hand
condition complete with DATA, 50 and
75 baud xtals and large paper roll.

TYPE AEtt

50 Column ONLY £49.95
Spare paper roll tor AE11 €4.50
TYPE AFt1R 72 Col

4+ Ribbon £65.00
TYPE AH11R 80 Col

ASCI/BAUDOT €£185.00

Carriage and tnsurance £7 50

DEC CORNER

20,000 FEET OF ELECTRONIC
AND COMPUTER GOODIES

ENGLAND'S LARGEST SURPLUS STORE - SEEING IS BELIEVING!

MAG TAPE DRIVES

POP 1140 System compnsing ot CPU. 124k
memory & MMU 15 line RS232 interface
RPO2 40 MB hard disk drive

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

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

runmin £3,750.00
BA11-MB 35 Box, PSU,LTC £395.00
DH11-AD 16 x RS232 DMA

nterface £1,900.00
DLV11-J4 x ElA interface £350.00
DLV11-E Seral. Modem support  £190.00
DUP11 Synch Senal data /o £650.00

DQ200 Dilog - mults RK controlier £495.00
DZ11-B 8 hne RS$232 mux board £650.00
KDF11.8 MB189 PDP 1123

All in one quality computer cabinet with integral
switched mode PSU, mains filtering, and twin fan
cooling. Originally made tor the famous DEC POP8
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 professional finish
for only £49.95 + carr. 19" wide 16" deep 10.5" high. Useable area

PLUS €1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwnter 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
:D:‘:/OS gpu Rarx. IIO;QC e EgS0.00
OP11/40 Cpu. 124k MMU 1,850.00
RT11 ver 3B documentation kit £70.00 Ho7 WAIIO:oF Atk d
RKO5-J 2.5 Mb disk dnives 650.00
KLB JA PDP 8 async i/0 £175.00 | £19.95. Carriage £8.75
M18E PDP 8 Bootstrap option £75.00 s e—__
VT50 VDU and Keyboard
- 20 mA £175.00
VT52 VDU and RS232 interface  £250.00

e

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

ELECTRONIC
ON COMPONENTS

EQUIPMENT

OCTOBER 1987

Give your VT100 a Birthday™

8rand New VT100 Keyboards
only £85.00
1000's of EX STOCK spares for
DEC PDP8, PDP8A, PDPtt systems &
peripherals Call for detais. All types of
Computer equipment and spares wanted for
PROMPT CASH PAYMENT

essessssse
esessscene

Due 10 our massive bulk purchasing programme. which enables us to bring you the
best possible bargains, we have thousands of ICs. Transistors. Relays. Caps. PCBs,
Sub-assemblies, Switches etc. etc surplus to OUR requirements Because we don't
have sufficient stocks of any one item to include 1n our ads we are packing all these
tems into the BARGAIN OF A LIFETIME. Thousands ol components at giveaway
pnces Guaranteed 10 be worth at least 3 imes what you pay Unbeatable value and
perhaps one of the most consistently usetul items you will every buy" Sold by
weight

2.5kis £5.25 4+ pp £1.25

10kis £11.25 +pp £2.25

5 kis £6.90 4+ £1.80
20kis £19.50 + pp £4.75

GE TERMIPRINTER

A massive purchase of these desk top
printer terminais enables us to offer you
these quaiity 30 or 120 cps printers
at a SUPER LOW PRICE against their
onginal cost of over €£1000. Unit
compnses of ful QWERTY. electronic
keyboard and printer mech with print
face similar to correspondence quabty
typewnter. Vanable forms tractor unit
enables full width - up to 13.5" 120
column paper, upper - lower case,
standard RS$232 senal interface, internal
verical and horizontal tab settings.
standard nbbon, adjustable baud
rates. quiet operation plus many other
features Supphed complete with manuat
Guaranteed working GE30 £130.00.
GE1200 120 cps £175.00

Untested GE30 £65.00 Optional tloor
stand £12.50 Carr & Ins €10.00

SEMICONDUCTOR
‘GRAB BAGS'

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

+£2.95 100+ £5.15
TTL 74 Series. A gigantic purchase of an
across the board range of 74 TTL senes
IC's enables us to offer 1004+ mixed
“mostly TTL" grab bags at a prnce 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. 3004+ £19.50

CENTRONICS
710 PRINTERS

Ex RENTAL Heavy duty full wioth
carnage pnnter up to 132 columns on
17 tan fold sprocket ted paper. 60 cps
print speed with standard Rg232 or 20
mA loop intertace Supphied n TESTED
used condition with data ONLY £85.00
carnage and insurance £10.00.

MAINS FILTERS

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

EPROM COPIERS

The amazing SOFTY 2 The “"Complete
Toolkit” for copying. wrniting. moditying and
listtng EPROMS of the 2516, 2716.
2532, 2732 range Many other functions
include ntegral keyboard. cassette inter-
face. senal and parallet +/o UHF modulator
ZIF socket etc

ONLY €195.00 + pp €2 50

"GANG OF EIGHT" ntelhgent Z80
controlled 8 gang programmer for ALL
single Sv ral EPROMS up to 27128 wWill
copy 827128in ONLY 3 MINUTES. Internal

LCO display and checking routines for
IDIOT PROOF operation. Only £395.00 +
pp €300

"GANG OF EIGHT PLUS" Same spec. as
above but with additional R§S232 senat
interface for down hne loading data from
computer etc. ONLY £445.00 + pp £3.00

Data sheets on request

1000’s of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU’S,
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part -

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

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Compiled by Keith Hamer and Garry Smith

On reflection, June 1987 must rate as
one of the better months for spor-
adic-E reception for many seasons. The
many hectic openings experienced dur-
ing the month soon brought in virtually
every European country. Signals also
arrived from two other continents. In
general, exotics were plentiful in Band I;
a few mystery signals remain unidenti-
fied. On the other hand, tropospheric DX
atBand Il and UHF seemed insignificant
with only a few French Band Il transmit-
ters showing at times.

Exofic evenis

Arabic DX-TV signals from the Middle
East and North Africa were common-
place throughout June. Andy Webster of
Billinge, near Wigan, telephoned to say
he'd seen a PM5534 test pattern on
channel E4 shortly after 1100 on the 5th.
The identification read ‘ORTAS DAMAS’,
confirming that reception originated
from Syria.

Meanwhile, at Chris Howles's home in
Lichfield, Staffordshire, an Arabic prog-
ramme was noted on channel E2. The

Tunisian FuBK test pattern was logged
by many enthusiasts on the 11th from the
Remada transmitter on channel E4. The
signal made a brief appearancein colour
(SECAM) here at Derby. although for
most of the time the transmission was
obscured by heavy co-channelling from
TVE-1 in Spain, which was most
unfortunate.

Jordan was identified by Leeds duo
Kevin Jackson and Mark Dent on the 12th
and 23rd when the 'JTV SUWEILIH’
PM5534 appeared. On the 12th Ray
Davies went one better. The lIranian
FuBK test pattern featuring a large
digital clock was monitored for a while
on channel E2. The 'EPT' PM5534 from
Greece on channel E3 was seen during
the same opening.

On the 14th, Chris Howles and Mike
Wilkinson in Workington (Cumbria)
noticed a film with Arabic subtitles on
channel E4 between 1330 and 1340. The
following evening, Kevin Jackson saw a
programme on channel E2 with two lines
of Arabic subtitling during an opening
from the south-east.

Canadian DX

Perhaps the most important and excit-
ing event took place between 2000 and
2200 BST on June 19th, when signals
arrived from across the Atlantic. Recep-
tion was monitored by Paut Davies of
Leeds. Using a scanner, Paul noticed a
build-up of Canadian and American radio
hams at 50MHz, with VE1YX Nova Scotia
present at considerable strength. This
was also heard by Mike Allmark G1EZF of
Leeds. The vision buzz and sound carrier
from four TV services was audible on
channel A2, while on channel A3 one
station was present. Using a television
receiver, one of the A2 stations, from
Canada, was resolved for approximately
one minute before being lost under
Spanish transmissions on the same
frequency (55.25MHz). The vision buzz
was monitored via the scanner for two
hours. The most likely origin of the
Canadian transmission on channel A2 is
CKCW-TV located at Moncton, New
Brunswick.

Several enthusiasts have commented
on the reception of unusual test patterns

PHOTO FILE @ PHOTO FILE @ PHOTO

Flg 1 PM5534 test card used by the private TV3
network in Spain

Fig 4 'Telediario’ news programme from the
state-owned TVE in Spain

‘. .
'\ISH:

Flg 2 TV3 identification caption from the
Catalunya region

: Clock caption from Radio Televizija
Beograd, Yugoslavia

Flg 3 Announcer following the TV3 opening
sequence

Flg 6 FuBK test card radiated by RITP in
Portugal

50 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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and identifications this month.

Ray Davies of Happisburgh, Norfolk,
reports the sighting of a new Polish test
card resembling the IBA's Channel 4
ETP-1 pattern. The identification ‘TVP’
was clearly visible.

John Bray, of St Neots, spotted an
FuBK one morning towards the end of
June at 1130 carrying a line of Arabic
writing across its centre black bar. The
aerials were pointing south at the time,
but the short duration of the signal didn’t
allow for re-positioning. It is interesting
to note that Simon Hamer of New Radnor
in Powys saw a similar pattern during the
1986 season which was never identified.

As far as we know, only three countries
use the FuBK bearing some form of
Arabic identification. These are lIran,
Tunisia and Libya. The first two services
also include identification in the Roman
alphabet on the left-hand side of the
black bar, whereas Libya carries Arabic
script at each end. Although there are no
Libyan Band | transmitterslisted, thereis
a possibility that an E3 outlet is now in
existence. Only recently, Morocco and
Tunisia have started using this band for
TV purposes.

The Swiss ‘+PTT SRG 1' FuBK test card
has recently carried a moving line of text
at the bottom of the pattern advising
viewers that a teletext service has now
commenced. We shudder to think what
garbled messages will appear on
screens due to poor reception, espec-
ially in the mountainous regions!

The Italian PM5544 looked a little
unusual on June 7th during an early
morning opening at around 0730. An
identification was shown at the bottom of
the test card which read ‘RAI-ROMA’. A
Sunday morning check while on holiday
a fortnight later revealed only the usual
‘RAI 1’ at the top.

DX-TV log for June

This month we are featuring a mam-
moth log report sent in by Chris Howles
of Lichfield. Chris uses various fixed-
position Band | aerials mounted in the
attic.
4/6/87: JRT (Yugoslavia) on channel E3
with Beograd programmes from 1630
onwards.
6/6/87: The following were noted on
programmes after 1820: RAI |A and IB;
JRT E3 and E4; TELE-MARKET (Italy) E2;
MTV-1 R1 and R2 with clock; RTS
(Albania) IC; ORF E2a.
7/6/87: 0725-0930: RAIl |A blank raster
switching to the PM5544 test pattern with
‘RAI-ROMA’ identification in the bottom
block; TVA (Italy) IA with cartoons and
pop music programme; TSS R1and R2on
programmes. 1800-2000: JRT E3 and E4;
TVE-1E3; RTU (Radio-Tele-Uno, Italy) |A;
TSSR1with ‘HOBOCTN' news; MTV-1R2;
TVR (Rumania) R3; Italian and Yugosla-
vian FM signals present between 87-
90MHz.
8/6/87: An all-day opening with the

following stations: TVE-1 E2, E3 and E4;
RTP (Portugal) E2 and E3 on FuBK test
pattern; YLE (Finland) E4 at 1100 on 'YLE
TV1’ FuBK; unidentified FuBK from the
south at 1347 on E4; TVP R1 and R2 on
PM5544; RA| IA programmes at 1615; TSS
R1 ‘BPEMR'’ at 1810.

11/6/87: RTP E2, E3 and E4 (35W relay at
Valenca do Duro); SVT (Sweden) E2 and
E3 on ‘TV1 SVERIGE' PM5534 at 1215;
NRK (Norway) E2 showing the ‘NORGE
MELHUS’ PM5534; RAI I1A; Canal Plus L3;
RTT (Tunisia) E4 with FuBK test pattern
between 1615 and 1655.

On the 12th, 13th and 14th Chris visited
the home of Mike Wilkinson and his wife
in Workington, Cumbria, and noted the
following DX:

12/6/87: TSS R2 in sound and SECAM
colour at 1500; TVE-1E2and E4 during the
early evening.

13/6/87: 1600-2140: DFF-1 (East Germany)
E4; ARD-1 (West Germany) E2, E3 and E4;
RAI |A and IB; TSS R1 and R2; TVP R1, R2
and R3 with sound and colour on all
channels; TDF Canal Plus L4; MTV-1 R1
clock; RTS (Albania) IC; ORF E2a
athletics; FM radio band active at 1720.
14/6/87: 0830-1100: ARD-1 E2, E3 and E4
programme schedules; DFF-1 E4; DR
(Denmark) E3 with ‘DR DANMARK’
PMS5534; RAI IA; TDF Canal Plus L3 with
encoded vision; TSS R2 Intervision
caption in SECAM colour with sound;
TVP R1,R2 and R3 with the Pope’s visit in
SECAM colour with sound: ORF E2a;
SVT-1 E4. 1100-1235: RAI |A and IB; NRK
E2 ‘NORGE STEIGEN’ PM5534; NRK E4
‘NORGE HADSEL' PM5534; CST Ri1
‘Zpravy TV’ caption; unidentified film
with Arabic subtitles between 1330 and
1340.

On returning to Lichfield, Chris con-
tinued his activities and received the
following:

15/6/87: 1050 until 1400: RTP E3; RAI IA;
CST (Czechoslovakia) R1 on ‘RS-KH’
EZO test card; TVP R1 and R2 with
PM5544 - good sound and colour; ORF
E2a '‘ORF FS1' PM5544; TSS R1 UEIT test
card. 1800-2000: RAI 1A; TSS R1 and R2;
Unid R3; TVE-1 E2, E3 and E4; SVT E2.
2310-2350: TVE-1 E2, E3 and E4 (channel
E2 noise-free); TVE-2 E2 close down
followed by unmarked colour bars; RTP
E3 very strong with colour and sound.
18/6/87: 0745-0900: TVE-1 E2, E3 and E4
showing the GTE colour test card prior to
the opening sequence preceding ‘Por la
Mainana’. 1730-2000: TSS R1, R2, R3 and
R4; NRK E2, E3 and E4; SVT-1 E2; RUV
(Iceland) E3 and E4 (on PM5544 test
pattern); lots of unidentified signals;
2230 onwards: RTP E2 and E3.

19/6/87: 1030-1330: TSS R1 and R2 on
UEIT test card; TVP R1 and R2 on PM5544;
NRK E2 ‘NORGE MELHUS’ PM5534; NRK
E3 ‘NORGE BAGN’, ‘NORGE HEMNES’
and ‘NORGE GAMLEM’ PM5534 test
cards; NRK E4 ‘NORGE HADSEL’
PM5534; RUV E4 ‘RUV ISLAND’ PM5544;
TSS R1 ‘letterbox’ test pattern at 1407.

1830-1900: RUV E4 with conference about
RUV; JRT E3; ARD-1 (West Germany) E2;
TVE-1 E2; RAI 1A; CST R1; ORF E2a.
20/6/87: RAI |A and IB on ‘RAI-1' PM5544
at 0740; CST R1 children’s programme;
ORF E2a English language programme at
0830. 1730-2000: TDF Canal Plus L3 and L4.
24/6/87: RAl |A noted several times
between 0740 and 1430. 1815-1900: TVR
(Rumania) R2 news with sound and PAL
colour; RAIl |A; RTS IC documentary.
1900-2100: TVE-1E2,E3and E4; RTPE2,E3
and E4; TDF Canal Plus L4.

28/6/87: 0930-1430: ORF E2a; JRT E3 and
E4 with the 'RTV LUNA’ PM5544 at 1330;
MTV-1 (Hungary) R1 multiburst test
pattern; DFF-1 E4 with children’s prog-
rammes; TVR R2; RAI |A and 1B; SRG-1
(Switzerland) E2 and E3; TDF Canal Plus
L4.

Reception reports

With the help of a D-100 DX converter
this summer, Ari Inkinen of Virmutjoki in
Finland has successfully identified sev-
eral stations operating in the Middle
East. These include Dubai E2, Jordan E3,
Saudi Arabia E3 (ARAMCO CHANNEL 3
TV) and Syria E3. Middle East FM radio
signals have been present, too. The ones
positively identified include Iraq, israel,
Turkey and Cyprus (CBC, Bayrak and
BFBS). There were many more which will
remain unidentified.

Channel {A is providing a source of
interest this season with several Italian
private stations coming in. Chris Howles
(Lichfield) queries one station with anti-
pirate identification in the bottom left-
hand corner of the picture. It was seen at
1730 on the 30th and it resembiled a letter
‘A’ within a box. While on the subject of
on-screen identifications, East German
TVwas noted displaying the letters ‘DDR’
during programmes on June 28th.

Simon Hamer of New Radnor (Powys)
has done it again! TSS was seen on
channels R1,R2, R3, R4 and RS on the 15th
when the muf approached 100MHz. A
new country for Simon was Tunisia,
which unveiled itself with the FuBK test
card on the 16th.

A couple of the older ltalian private
stations were resolved by Simon, thus
confirming that they still exist! Radio-
Tele-Uno swamped RAIl transmissions
with its distinctive test pattern on the
12th, while NCT (Nord Centre Television)
was logged showing a film with the
letters ‘NCT' in the corner on the 20th.

Bob Brooks of South Wirral also saw
Tunisia on the 11th, but unfortunately he
couldn’t make a video recording of it. It’s
usually the case with exotics! Other
interesting signals were Radio-Tele-Uno
on caption at 1903 on the same day and
the Eesti TV ‘AK’ news on channel R2 on
the 15th.

Bob often listens on the ATV sound
channel and apparently there is quite a
lot of interest shown in DX-TV. Perhaps
any ATVer or amateur radio enthusiast
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who happens to be reading this column
who is interested in becoming involved
with TV DX could drop us a line via the
Editor.

Two-set power unit

A two-set power unit has recently been
introduced by Fringe Electronics
Limited to complement their existing
range of masthead amplifiers. Tradition-
ally, power units have offered only a
single output, which means an additional
splitter has to be connected if two
receivers are to share the signal. A
diplexer could be used at masthead to
combine a second aerial, such as an FM
array, to provide TV and FM signals at
each output. Note that the diplexer
would have to be suitable for through-
powering.

The new power unit has possibilities in
DX applications where normally more
than one receiver is used for monitoring.
However, in some DX set-ups, a multi-
point distribution amplifier would be
more appropriate!

Two versions of the power unit are
produced. One is a low current device
designed to supply the Standard, VHF
Range, Super, WB22/2 and VB22/V mast-
head amplifiers. The other provides
more current for applications where

amplifiers are connected in cascade.
Both units are short-circuit proof.

The specifications for the P1215/2
power unit are: output voltage - 12V dc at
15mA; power requirements - 200-250V ac
50Hz, 1.2W; through loss - VHF 3.5dB 40-
230MHz, UHF 3.5dB at 470MHz to 5dB at
860MHz; isolation - average 40-860MHz
17dB.

The specifications for the P1290/2
power unit are similar to those of the
P1215/2 unit except for the power
requirements: output voltage - 12V dc at
90mA; power requirements — 200-250V ac
50Hz, 2.4W.

Book review

Although intended for the long,
medium and short wave DXer, Guide to
Broadcasting Stations should be of
interest to anyone engaged in DXing of
any description, including the TV bands.

There is an extremely informative
chapter by Pat Hawker dealing with
propagation and interference. Various
types of aerials are described, including
an anti-jiamming indoor loop aerial for
the short wave bands.

There is some very useful advice about
preparing reception reports for QSL
purposes. Another section, concerning
Latin American DXing, provides various

transiations in Portuguese and Spanish
which may prove handy when correspon-
ding with the services involved.

A comprehensive list of LW, MW and
SW stations in operation throughout
much of the world occupies well over 150
pages. There are details of broadcasts in
English and programmes specially
aimed at DXers, plus a complete list of
world time zones.

Guide to Broadcasting Stations -
Nineteenth Edition (ISBN 0434 90303 5) is
edited by Philip Darrington and pub-
lished by William Heinemann Ltd.

Service Information
faly: At least two more Italian private
services are now in operation using Band
I channels. Also, there is a growing trend
to occupy channels E2 and E3, especially
in the north of the country. An E2 station
in the Milan area called Tele-Market
displays adverts in the form of text and
occasionally shows satellite material
from Music Box. An E3 station called
Telesettelaghi, which means Tele Seven
Lakes (T7L), is now in operation and is
presumably located close to the Swiss
border.

This month’s service information was
kindly supplied by Francesco Di
Giovanni of Trecate in ltaly.

ONLY AVAILABLE
PRICED 75p

WE WOULD LIKE YOU TO VIEW ALL OUR PRODUCTS!!!

IN OUR NEW CATALOGUE

Send for a copy of our brand new glossy covered illustrated
CATALOGUE for Summer ‘87. We've got some surpnises for you,
with the introduction of new Multi standard Telewisions/Monitors, a
new range of Aenal Rotators and many, many more items We've
retained all of the well established and popular products.'but have
taken this opportunity to introduce lots of exciting new items for you
the enthusiast. Our extensive listings cover domestic, fringe and
DXing installations within Bands 1
TECHNIQUES provide a complete and comprehensive consultancy
service for ALL reception quernies and problems. WOULD YOU LIKE
TO RECEIVE ANEXTRA ITV CHANNEL AT LITTLEEXTRA COST? IF
SO, SEND FOR OUR CATALOGUE AND INCLUDE AN SAE
TOGETHER WITH DETAILS OF PRESENT ITV REGION RECEIVED.
For a speedy dispatch, ACCESS and VISA Mail and Telephone orders
may be placed for any of the products listed in our NEW illustrated
Catalogue. We are active TV/FM DXing specialists
of honest and knowledgable advice

AERIAL TECHNIQUES IS UNIQUE
OUR NEW HIGH QUALITY CATALOGUE COSTS ONLY 75p

B AERIAL TECHMIQUES (RE)

11, Kent Road, Parkstone,
Poole, Dorset, BH12 2EH. Tel: (202 733232, NN

Dowton Freq 1o Voitage Converter June 87 COMPONENTS
Side Tone Oscitator June 87
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Woodstock Shon Wave Converter Macn 87 26.50 -
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Meon 2 SOMH? Transverter (144MH; IF) April 86 ap X -
Rity'Morse Modem (No Case) Jan 86 3185 scw08c 1 160
Two Tone Oscilator Dec 85 ne s 8 s
Meon S0MHz Transverter (28MH; IF) Oct 85 QW0 s N g::
Capacitance Meter Oct 85 2130 HCs 3l
Fet i Dsciiator 0c1 85 wee B Tne
Add On BFO s 18 “
{Inc C804 + Dptional Comps | Aug 85 1729 X N s
Tnambec Keyes Feb 85 18.45  BOo4 1 TL084 109
Morse Sending Traines July 84 12 3% N P
Auto Notch Frter June 84 2590 Kooss n
Morse Practice Oscdlator Jan 82 829 515 » ¢
w00 M
RECHARGEABLE MEON COMPONENTS Naas e g
? 1 YUIMH Crysta B 6in % =
NI-CAD BATTERIES ?ﬁz"? Crysal 3 “:,:?': “ ]
AA (HP7) SO0mAH 135 220k Trmmer U w 29
COMPN)  1200maw 225 8% neme B A a
0 1200mAH Mol Gholedy % 7
to 5 inclusive AERIAL o Tone e A 5w w4 oane
Relay 2PCO e BN Ran 2
UNIVERSAL BNC Socket SOR Square 82 4 % w018 B
S pin i SOckets 16 e M 80238 1%
NI-CAD CHARGER 105 Heatsink 1% W 74 40468 “
Deecast Bos 1€ adystone) 55 TiPn “ w04 “
Will Charge AN the Above Types 11P41A 48 20608 “
0% e, B ER B
., VNIOLM 78 0778 2
SOLDERING IRON P Y B N U T
25w Hgh Quaiy win Long Lite M704 12 01058 148
Element 17 melie 1030 Ay Metal Proessional Hgh Speed Mg W e n
your guarantee (240v) £4.45  wey Fwne Agwstment €490 ON3B66 138 74HCI%0 88
PRICES DO NOT INCLUDE VAT, wiicn SHOULD B¢ ADDED TO THE TOTAL ORDER VALUE
AND P4P CHARGES. PAP = 70p UNLESS SPECIFIED. ARTICLE REPRINTS 50p (IF REQUIRED) ALL KITS
ARE COMPLETE ILESS BATTERIES) UNLESS SPECIFItD INCLUDING PCB CASE ALL COMPONENTS
CONNECTORS AND HARDWARE ALL COMPONENTS ARE NEW AND 1D FULL SPECIFICATION
CHEQUE. P.D.. OR ACCESS T0
[BARCLAYCARD) CPL ELECTRONICS. s Clese. gh. S8 SHE
VISA TEL. 0642 591157
Other kits are availabie plus 3 wide range ot components etc
ACCESS. MAN OR TELEPHOME ORDERS WELCOMED. FREE PRICE LIST ON REQUEST
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Last month | took an introductory look
at the reception of North American
Medium Wave radio stations on this side
of the Atlantic, so this time | have
included a couple of more detailed
feature items describing the sort of
stations you could hear. But first this
month, I'd like to take a closer look at
aerials.

Is bigger better?

It is often said that the larger your
aerial the better the DX you will hear, but
this rather sweeping statement needs to
be examined a bit more closely in the
context of medium wave listening.

One of the basic laws of physics says
thatall electrical components will gener-
ate a small (usually unwanted) noise
signal due to the flow of electrons. Your
receiver is no exception in this matter
and it is possible to detect this noise
since it usually becomes audible as the
hissinthe headphones when the aerial is
disconnected.

For you to be able to hear a station on
your radio, the received signal has to be
substantially stronger than the receiv-
er's internally generated noise, other-
wise all that is heard is the background
‘hiss’.

When you put up an aerial it doesn’t
only pick up the signal you want to listen
to, since numerous unwanted signals, as
well as unwelcome electrical interfer-
ence and noise, are also fed to the aerial
socket on the back of your receiver. On
medium wave (and indeed for most short
wave frequencies up to 20MHz or so) the
limiting factor to reception is not the
noise generated inside the radio but that
generated outside, ie man-made electri-
cal noise and thunderstorm static. Even
with a small aerial, the received level of
external noise far exceeds and domin-
ates any other internal noise sources.

It therefore follows that if you double
the size of your aerial, not only will you
increase the strength of the desired
signal, but simuiltaneously the level of
the naturally occurring atmospheric
noise will also rise by the same factor (as
indeed will the strength of any interfer-
ing stations). The overall result is no
change in the ratio of the received signal
strength to the received noise and
interference level.

Taking the hiss

Since improved reception is only
possible by improving the received
signal-to-noise or signal-to-interference
ratios, simply making your medium wave
aerial bigger is unlikely to yield better
DX.

Thus, if you are keen to DX the medium
waves and thought that you didn't have
enough space for a sophisticated aerial,
worry no more. A small ‘active aerial’, of
which several examples are commer-
cially available, will prove to be just as
good as a random length of wire strung

along the garden -and it is far less likely
to irritate the neighbours!

It a bigger aerial won't give us any
better DX, what can we do to improve the
received signal? The only practical
option is to reduce the level of received
noise and interference without distur-
bing the desired signal - hence the
directional aerial is born! More about
this topic next month.

KDKA: memory corner

The calisign KDKA will be familiar to
many readers, since this station in
Pittsburgh, Pennsylvania can be heard
fairly often by the MW-DXer on this side
of the Atlantic Ocean. However, these
four letters are bound to stir some
memories in the minds of our older
readers, since KDKA goes right back to
the earliest days of radio broadcasting.

Broadcasting at KDKA began on 2nd
November 1920 with a report on the
Harding Cox election returns, and thus
was born the world’s very first commer-
cial radio station. This was just five years
after spoken messages had been trans-
mitted across the Atlantic for the first
time. The novelty of radio soon turned
into a huge public success, leading to

over 500 stations being established in the
USA by 1922.

One Harold Arland is credited as being
the world's first full time radio announ-
cer, since he started the first programme
from KDKA using for astudio atiny shack
on top of an East Pittsburgh building.
However, a station decision to broadcast
live music forced a move from this hut to
alarger tent, also on the roof top! Harold
Arland, who died last year, was also the
first broadcaster to present sports
commentary live from a stadium. Radio
had turned into a popular international
medium and KDKA had become so
successful that by 1924 Arland was voted
the world's most popular broadcaster by
several radio magazines.

At this time, uncluttered radio bands
meant that KDKA was regularly listened
to throughout the world, and in 1925,
when Ariand finally quit broadcasting, it
was noted in an English paper that he
was 'the bestknown voice in Europe’. It's
not that surprising therefore to note that,
according to the station, their signal has
been heardin every US state and in every
country in the world at some time or
another.

In contrast with the early days, recep-

KDKA-FM6M ft.
antenna locat x
slop KDKA-TV &
679 fu. tower,

Pittsburgh, Pa

ONE GATEWAY CENTER

KDKA i=°

WESTGHOUSE BADADCAS TG COMPANY
PITTSBURGH PENNSYLVANIA 15222

RECEPTION VERIFICATION CARD

AM 50,000 Warts . 1020 KC . Clear Channel
FM 47,000 Watts . 929 MC . Channel 225
This Souvenir Card verifies your reception of Programs broad-
cast by Station KDKA on 2 [ it KDKA

ADKA-AM 71810
tower located st
Ablison Park, Pa

LA ARI LN B AR

appreciates your interest and reception reports and hopes that

ou will continue 1o listen. KI)L.\ pleJ‘n “Constantly to
trive Toward Perfection. i both Programming and Trans
mission”

The most famous radio station in the country’ Broadcasting
began at KDKA with the broadcast of the returns of the
Harding-Cox election. November 2. 1920. Operating at 1020
on the dial. 24 hours daily. KDKA's 50, Watts—Clear
Channel provides a roundef and balanced program fare for
five and a half million people within its primary coverage area,
but its powerful signal has also been picked up in every state
in this country and in every country in the world at some time
or other.
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MEDIUM WAVE DXING

tion of KDKA today is hardly an everyday
affair, but the DXer interested in logging
this historic station should look to
1020kHz, where a 50000W signal is
radiated 24 hours a day.

Sport for all

These days MW radio in the USA has
become predominantly a medium for the
spoken voice, since the majority of music
stations have shifted to FM in the search
for hi-fi and more listeners. Thus, the
MW-DXer is likely to find heavy emphasis
on phone-in shows, news and informa-
tion and, of course, play-by-play sports
commentary.

Within the States many radio listeners
(not DXers!) tune into distant stations
specifically to hear live match reports of
major non-local games. This is made
possible because a number of stations
throughout the States operate on what
used to be known as Class 1 clear
channels, providing interference-free
reception over a dozen or more states.
Thus, the keen baseball fan is indeed in
the fortunate position that 18 of the 26
major league teams have their games
regularly carried by Class 1 50000W AM
stations.

The chances are that the keen DXer
will also find many of these stations

among his list of those most often heard.
Try looking for the stations in the table.

Newsdesk

United Kingdom: The latest plans for BBC
Radio reveal the following tentative on-
air dates for a new phase of BBC local
radio stations:

Gloucestershire — mid 1988;

Hereford and Worcester - mid 1988;
Swindon - mid 1988;

Suffolk - end of 1988;

Warwickshire - end of 1988,

Berkshire - late 1989;

Surrey - at the end of 1989.

Despite being such a long way into the
future, some transmitter and studio sites
have already been chosen. BBC Suffolk,
for example, will have VHF transmitters
co-sited with BBC Essex facilities at
Manningtree and with Saxon Radio at
Great Barton whilst the MW transmitter
will be sited with that of Radio Orwell at
Foxhall Heath, just east of Ipswich. BBC
Surrey, meanwhile, has chosen studios
within the campus of the University of
Surrey at Guildford and will be sharing
transmitter sites with ILR County Sound
Apparently, as yet, no firm choices of
frequencies have been made.

DX file

Unfortunately there is only room for
one quick item this month, which comes
from Mark Hattam. In the past, | have
mentioned that station WHN in New York
was a regular signal with UK-based
DXers, but the station changed to
become WFAN in July this year. Mark
heard the new-look station within days of
the change and wrote to them with a
reception report. Just a fortnight laterhe
was rewarded with one of the first QSLs
from this station. Why not have a go
yourself? Look for WFAN on 1050kHz
after midnight, with regular identifying
slogans such as: ‘Sports Radio 10-50
WFAN', ‘The world’'s first 24-hour all
sports radio station’ or 'WFAN New York
City — all sports, all the time’. Reception
is best after BBC Radio 1 leaves 1053kHz
for the night.

That wraps it up for another month, but
in the mean time your listening tips,
queries or ideas will be most welcome if
you care to drop me a line c/o the Radio
and Electronics World offices. [rEW]

For the best and most interesting
medium wave column, buy Radio
and Electronics World!

PASSIVE INFRA
RED DETECTOR
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SYSTEMS
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by E Roubine and JC Bolomey

The firstpartofa
complementary two-volume
treatise on antennas, this
bookwasinspired by aseries
oflectures given atthe Ecole
Supérieured’Electricite.

Thetask the authors faced
was to paredown the
enormous body of workon
thissubjectand yetpresenta
comprehensive overview of
modern technical knowledge
inthefield.

Volume 1deals with the
general principles which
underly the physical bases of
antennafunction. Although
thisis aclassic subject, itis
dealtwithin astrikingly
innovative and economical
manner.

This volume itself divides
into two parts, atheoretical
introduction and an
explanation of the general
properties of antennas.

Thevarious subjects
involved include the basic
elements of optics. Eachis
examined in conjunction with
the complex mathematical
formulae involved, which
suggests that this is abook for
serious students of
electronic engineering or
practising engineers.

Kogan Page Ltd, £27.50. ISBN
0-946536-22-8

NTRODUCTION TO

BUTED AND PARALLEL
PROCESSING

byJA Sharp

This bookis based on notes
prepared for afinal year
undergraduate course in
computer programming.

The concept of parallelism
isintroduced, and the ways in
which computers have
developedto exploit paraliel
processing are discussed.

Inthe second part,
distributed processing is
examined, and partthree
examines the programming
of such systems. The final part
looks at possible
architectures for the next
generation of computers.

This book will be of interest
notonly toundergraduates,
butalsoto students of
electrical engineering and

electronics, and those
workinginrelated areas.

Blackwell Scientific
Publications Ltd, £14.95. ISBN
0-632-01462-8

NTRODUCTI
by HC Wright

This inexpensive book
starts with first principles,
explaining the mathematics
involvedin thissubjectina
straightforward manner,
illustrating each topic with
cleardiagrams.

The basic concepts of
receiving and transmitting
antennasaredealtwithina
way which emphasises the
mechanisms and minimises
thecomplicated, technical
aspectsinvolved.

Thisis ahandyguide for the
radio enthusiast, atavery
affordable price.

Bernard Babani (publishing)
Ltd, £2.95. ISBN 0-85934-173-9

byJCJVandeVen

Thisguide isthe secondofa
new generation of pocket
guides, speciallycompiled
forthe electronics designer,
engineer or hobbyist.

The specifications of many
thousands of electronic
devices are presentedin
tabularformwiththeaidofa
new computer system.

Devices canbeselected by
reference to their electrical
properties, thus enabling the
reader to choose equivalent
devicestoreplace
unavailableitems, without
being tied to a particular
manufacturer's products.

Bernard Babani (publishing)
Ltd, £4.95. ISBN 0-85934-180-1

AMATEUR RADIO SATELLITES
— THE FIRST TWENTY-FIVE
YEARS

by Arthur C Gee

Twenty-five years have
passedsince amateurradio
satellites firstappeared on
theradio amateur scene. The
last few months have seen
numerous tributestothe

passing of thismemorable
quarter-century.

Inresponsetotheinterest
shown, Arthur C Gee G2UK,
the chairman of AMSAT-UK,
has assembled some of the
records of these years, to
provide afascinatingglimpse
of AMSAT'sownview of its
initiation and growth.

The 34-page brochure
contains many black and
white photographs of history
-makingmomentsinthe past,
from the early days of Project
Oscarto AMSAT asitis today.

Averyinterestingread.

AMSAT-UK HQ, 94 Herongate
Road, Wanstead Park, London
E125EQ £2.75inc P& Pand
VAT.

CMOS CIRCUITS MANUAL

by RM Marston

CMOSdigital ICs are
currently the most popular of
the digital IC types, and this
bookisintended tointroduce
the readerto progressively
more complex types of CMOS

Cs.

Consequently, the book can
be used equally by the
complete beginneror
electronics expert. The
author hasdesigned, built
and evaluated all of the
included circuits, and

ensured thatalluse
inexpensive and
internationally available
devices.

Unfortunately, the book
itself could notbe described
asinexpensive, as the 190-
page paperback costs £9.95. If
thisis abookyou need, you'll
have to grit yourteeth and
think of the quality rather
than the quantity.

Heinemann Newnes, £9.95.
ISBN 0-434-91212-3

PRAC
DOPD o’
NTERFACING

by SA Money

This comprehensive guide
tomicroprocessor
interfacing examines in detail
the various techniques used
totransfer datatoandfrom
the central processing unit.

Invaluable to anyone well-
grounded in electronics
wishing to connectamicro-
processor based system toan
externaidevice, the author
includes plentiful
explanations of the machine-
level control functions
necessary.

Interface softwareis also
examined, and in addition
testroutines and
start/initialisation

-

®
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Latest [ibenatwve

procedures are approached
in this thoughtfully presented
book, along with appropriate
diagrammatic explanation.

Thisbookis certainto
become a much referred to
guide forthose involved in
this field.

Blackwell Scientific
publications Ltd, £20.00. ISBN
0-00-383329-1

revised by | Mckenzie Smith

Thefirstrevision for ten
years of this standard
referencetextinciudesa
greatdeal of new material,
reflecting the tremendous
changes that have taken
placein electronics
fundamentals within the last
decade.

Thecurrent emphasison
semiconductor technology
has been acknowledged, with
theinclusion of FETsand op
amps aswell as the junction
transistorsincludedinthe
fifth edition. Digital systems
are covered, and an
introduction to
microprocessors and
programming has been
added.

Intended for student use,
this text uses worked
examples throughout, with
examination standard
questions concluding each
chapter,totestthereader's
grasp of the subject. Thisisa
welcomerevision of amost
useful book.

Longmans Group UK Ltd,
£12.95. ISBN 0-582-41372-9

Siemens

Siemens Ltd have produced
acatalogue containing
various articles which
describe applications of
various Siemens
components. Eachis
examined indetail, and
diagramsillustrating the
circuits and their
characteristics are included.

A components service lists
new publications of data
books, shortform catalogues
and other technical
components literature that
may be of interest.

Siemens Ltd,
Siemens House,
Windmill Rd,
Sunbury-on-Thames
Middlesex TW16 7HS.
Tel: (09327) 85691.

Feedback Instruments

Feedback Instruments Ltd
has produced a new 12-page
colour catalogue highlighting
the products supplied by the
company'srecently formed
Test and Measurement
Division.

Instruments covered inthe
catalogueinclude
oscilloscopes, logic
analysers, analogue and
digital multimeters, counters
andtimers, signal sources,
phase meters, component
analysers, recorders, power
supplies, fibre-optic testers,
temperature monitors,
impedance testers and static
meters.

Manufacturers
represented in the catalogue
covermany leadingnamesin
electronictestand
measurement,including ITT
Metrix, Thorn-EMI, Thandar,
Hameg, Lloyd Instruments
and Technotrend, aswell as
Feedback Instruments’ own
manufactured products.

in addition, a special ‘'stop
press’ supplement covers the

R i

CATALOGHE CORNER

company'’s two latest product
lines: counter/timers and
communication test
equipment from Racal
Instruments and LCR meters
fromWayne Kerr.

Feedback Instruments,
Park Road,
Crowborough,

East Sussex TN62QR.
Tel: (08926) 3322.

RR Electronics

RRElectronicshave
produced aquickreference
selector guide for PM| brand
op amps, based on an
exclusive joint RR/PMI
design.

Printed onbothsidesofa
heavy-duty A4 plastic sheet,
the guideis easy touse: it
takes lessthan aminute to
pickouttherightmodel foran
application. You justdecide
the key parameter for your
application: slew rate, supply
current, etc, plusthe value
youneed.

Onthechart, the part
numbers are listed nextto the
value you decided on. You
thencheckthat the other
parameters for your selected
op amp are acceptable.

RR Electronicsisa
subsidiary of
Electrocomponents Group
plc.

RRElectronics Ltd,
StMartins Way,
Cambridge Road,
Bedford MK420LF.
Tel: (0234) 47211.

Solartron
Anewbooklethas been
released outlining in detail
how engineers may use an

IBM PC viathe RS232
interface to communicate

with and control Solartron
Instruments’ 3530 Series
Orion datalogging system.

The 11-page bookiet
highlights a software
program thatenables an
Oriondataloggertobe
controlled when connected
toan IBMPCviathe RS232
interface.

The program features the
automatic transmissionofa
standard channel and task
set-uptotheOrionandits
immediate execution. The
datareceived from thelogger
isdisplayed onthe PC's VDU
screen. The method bywhich
user commands may besent
atanytimetotheOrionisalso
described.

The example program
described in thebookletis
written using IBM PC Basic.

The bookletis available on
requestfrom Solartron with a
copy of the demonstration
program from thecompany’s
local dataacquisitionsales
engineer.

Solartron Instruments,
Victoria Road,
Farnborough,

Hants

GU147PW.

Tel: (0252) 544433.

Argo

Argo Electronic
Components Ltd have
published their latest
catalogue covering their
extendedrange of aluminium
instrument control knobs,
dials and shaftlocking
devices.

Included inthe catalogue
forthefirsttime are several
slow motion and dual speed
dials, some of which have
settingaccuracies of0.1°(ie6
minutesofarc).

Argo's Designers’ Guide

alsoincludes therange of
wire wound general purpose
and precisionrotary
potentiometers, previously
manufactured by May
Precision Components Ltd.

Otherinterestingitemsin
the guide include a solution
to disintegrate epoxy and
polyesterresin; ashaftshear
to cut (withoutshock)7
differentdiameters of
componentshaftsand a
range of instrument trolleys.

The guide concludes with
details of custom made
aluminium control knobs,
manufactured without any
tooling charges.

Argo Electronic Components,
Stiron House,

Electric Avenue,

Waestcliffon Sea,

Essex

SSO9INW.

T Instruments

New from [TT instruments
is a6-page, 4-colour guideto
the company’s diverse range
of multimeters.

ITT muitimeters are offered
inawide variety of types; with
achoiceoftautbandor
pivoted analogue movement,
digital display,ora
combination of both.

There are clampontypes,
ones designed for panel
mounting, plus alarge
number of hand-held models.
Overtwo dozen instruments
are listed, aswell as many
optional accessories.

This guide should be
indispensable to anyone
using multimeters, andis
available fromITT
Instruments free on request.

ITT Instruments,

346 Edinburgh Avenue,
Slough,

Berkshire

SL14TU.

Tel: (0753) 824160.
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ELMASET INSTRUMENT CASE 1.25" PANEL FUSEHOLDERS......... 5/€9

300x133x217mm deep £10.00 8 (£2.20) MAINS ROCKER SWITCHES SPST 6A 5/€9 16K 20K

REGULATORS CHROMEDHINGES 14.5x 1" OPEN - £1ea W23o0rSimow 6 of one value £1
TOK KEY SWITCH 2 POLE 3 KEYS ideal for car/home R22 R47 1R0 1R1 3R0 15R 56R 62R 68R 120R 180R 220R 300R

LM317T Plastic T0220 variable €1 larms £3 390R 680R 1K0 1K5 5K1 10K

LM317 Metal £2.20 15 12w small wire ended 1amps fit AUDI VW TR7 SAAB W24 or Sim 12w. 4of one value £14

7812Metal 12v 1A £1.00 5 vo ...10/€1 RS0 1R0 2RO 6R8 9R1 10R 18R 22R 27R 47R 56R 68R 75R 82R

7805/12/15/24 plastic S0p 100 +27p ., MES LAMPS. 10/€£4  100R 150R 180R 200R 220R 270R 400R 620R 1K0 10K 15K
7905/12/15/24 plastic 30p 100 + 27p STEREO CASSETTE HEAD.

CA3088 T099 Variable regulator €1 \AONO CASS. HEAD £1 ERASE HEAD 53'2) PHOTO DEVICES
LM338 5A variable £5 THERMAL CUT OUTS 50 77 85 120C £1ea Slottedopto-switch OPCOA OPB815 £1.30
COMPUTER ICS THERMAL FUSE 121C 240V 15A s5/69  2NSTT7 < S0ponly
Used Eproms are erased and venified TRANSISTOR MOUNTING PADS TO-5/TO-18....£3/1000 TIL81 T018 Photo transistor £1
68008 Processor Ex-Equip €8 TO-3TRANSISTOR COVERS. 1vgd  TIL3BInfrared LED 5/€9
27256-30 ex-eqpt £2.50 STICKONCABINET FEET 30/e9 OPI2252 Opto isolator 50p
2764-30 USED £2 PCBPINSFITO0.1" VERO 200/€1  Photo diode 50p. 6/62
2716-45 USED £2 TO-220 micas + bushes 10/30p 100/£2 MEL12 (Photo darlington base n/c) S0p
1702 EPROM ex equip £8.00 TO-3micas + bushes 20/€£1  RPYS8A LDR 50p ORP12LDR 70p
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On these pages we present details of
interesting contacts from clubs and
individuals. We would be happy fo

receive any similar items from readers

Erata

In the article ‘A Combined
Morse and RTTY Decoder for
the ZX Spectrum’, in our June
‘87 issue, Figure 1isincorrect.
Pin 8, not Pin 9 should be
connected to V+. This error
also occurs in the original
article of June '86. The IC
operates satisfactorily when
attached to certain boards,
which suggests that the inter-
nal architecture of the XR2211
is not the same for all manu-
facturers. Consequently,
depending on the source of
supply, the decoder as drawn
may or may not work.

BARTG discussions

The annual general meet-
ing of the British Amateur
Radio Teleprinter Group
(BARTG) is to be held on
Saturday, November 7th at

2pm in the Churchili Room,
London House, Mecklen-
burgh Square, London WC1.
All members are invited.

One issue to be discussed
is an increase in membership
fees for next year; 1987 subs
remain at £7 for UK members,
€10 for Europe and £16 for
overseas airmail until the end
of the year, and BARTG say
that it's still not too late to
join! For further details, con-
tact Mrs Pat Beedie
GW6MOJ, ‘Ffynnonlas’,
Salem, Llandeilo, Dyfed SA19
7NP.

DX techniques
Wimbledon and District
Amateur Radio Society is

holding a talk on DX techni-
ques, given by Nigel Caw-
thorne G3TXF, to take place
on October 30th. All W&DARS

Dun Laoire Festival

A special event station was
set up during the recent Dun
Laoire Summer Festival by
members of Wicklow Amateur
Radio Club and South Dublin
Radio Club. The station was
located at Leopardstown
Racecourse for the festival
opening ceremonies by EEC
commissioner Mr  Peter
Sutherland.

A link was set up with
Holyhead Festival Station,
from which the Lord Mayor
sent best wishes to his coun-
terparts at Dun Laoire on the
twinning of the two festivals.

The Dun Laoire station
used the callsign EI2HAD,
while the Holyhead and Dis-
trict Amateur Radio Society
operated GB2HAD.

Special event station at Leopardstown

RS V“ih.,

=== N |
—

meetings are held on the
second and last Fridays of
each month at 7.30pm in St
Andrew's Church Hall, Her-
bert Road, Wimbledon, Lon-
don SW19.

The Sheffield Award

The Sheffield Amateur
Radio Club is reinstating the
Sheffield Award, piloted in
the mid '70s. The award is
available to both licensed
transmitting amateurs and
SW listeners.

The award is given for one
of the following:

In the UK, establishing two-
way contact with thirty Shef-
field stations. SWLs should
log the same number, but
must include in their log
extract the calls of the sta-
tions being worked by the
Sheffield operator.

Stations in Europe but out-
side the UK must make two-
way contact with ten Shef-
tield stations. SWLs should
follow the above procedure.

Stations outside Europe
should establish two-way
contact with ten Sheffield
stations. SWLs should follow
the rules outlined in the UK
section. A Sheffield station is
defined as being one within
the Metropolitan District
boundary.

Bonus points are given for
working club members —~ they
count as two contacts -~ and a
contact with an SARC orga-
nised special event station
scores as five contacts.

A microwave section is also
included, and an award given
for any station who has
worked five Sheffield stations
on the bands from 1.3GHz up.

A copy of the relevant log
entries, examined and certi-
fied accurate by a local
amateur, and dated and
signed by both operator and
the witnessing amateur,
should be sent to SARC
Awards, c/o G3PHO, 146
Springvale Road, Sheffield S6
3NU, enclosing £1 or the
equivalent of £1.50 in IRCs if
overseas.

Club meetings are held
every Monday at 8pm in the
Firth Park Pavilion, Sheffield.
Tuition for Morse and the RAE
takes place between 7pm and
8pm.

Details can be obtained
from Alan G8ZHG on (0742)
395287. The club AGM is on
October 12th.

70cm contest

A 70cm contest is being
held by the Dunstable Downs
Radio Club on October 3rd
and 4th. Later in the month,
the meeting on October 16th
will be concerned with satel-
lite TV equipment, and at the
end of the month, on October
30th, a junk sale is being held.
Perhaps the ideal place to
find the spare parts for your
satellite TV equipment?

Meetings are held every
Friday at 8pm, at Chews
House, 77 High Street South,
Dunstable, Beds. For more
information, contact Tony
GOCOQ on (0582) 508259.

Worthing workshops

The Worthing and District
Amateur Radio Club holds its
AGM on October 7th. The
club's recently introduced
workshop evenings have
proved to be a great success,
covering subjects such as
capacitors, resistors, induct-
ors and even valves.

All details of forthcoming
events can be obtained from
G4GPX QTHR, on Lancing
753893.

Chelmsford nets

The Cheimsford Amateur
Radio Society is also holding
its AGM in October - it must
be a good month for such
meetings. It will take place on
October 6th, and the club
members will presumably
have recovered by then from
their DF hunt, which was held
in July, for two ingeniously
hidden stations (one of which
was only found with help after
dark).

The club hoids a2 metre FM
net beginning at 7.45pm on
Tuesdays, on 145.255MHz, and
a 10 metre SSB net on
28.325MHz, starting at 8.30pm.
Meetings are held at the
Marconi College in Arbour
Lane.

For more information about
club events please contact
Roy G3PMX or Ela G6HKM on
(0245) 360545.

Wartime radio

Fareham and District ARC
is going back in time for its
meeting on October 21st.
G3AUV is giving a talk on his
wartime experiences in the
Radio Security Service, for
those with a touch of nostal-
gia for the past.

G4JEV will be talking about
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the TM1000 ATU on October
7th. Both of these talks will be
given at the club's regular
meeting place, Portchester
Community Centre, West-
lands Grove, Portchester,
Hants at 7.30pm. A Morse
classis also held from 6.30pm.

For details contact the club
secretary, G3CCB, on Fare-
ham 288139.

Surplus sale

For those in search of a
bargain, the Farnborough and
District Radio Society is hol-
ding asurplus equipmentsale
on October 28th. Club meet-
ings are at 7.30pm for 8pm at
the Railway Enthusiast Club,
Howley Lane, Farnborough.
To find out more contact the
club secretary, Tim, on Cam-
berley 29231.

Eisteddfod events

Instead of bursting into
song, Newport Amateur
Radio Society is preparing for
the Royal Welsh National
Eisteddfod by giving awards
for contacting the club cali-
sign, GB2EC.

Club members will hold
GB2EConamonthlyrotafrom
October until the Eisteddfod
beginsinJuly '88, atotal of ten
stations. GB2EC will be active
on HF and VHF. All contacts
will receive a QSL card. The
GWJ4EZW club callsign will
qualify for one contact only.

For further information
contact NARS via Box 33,
Newport.

Construction competition

Bury Radio Society is hol-
ding a construction competi-
tion on October 13th, judged
by George Dobbs G3RJV.
Those who would like to enter
should contact M Jamil
G1VQE, the club publicity
officer.

The club meets every Tues-
day at the Mosses Youth and
Community Centre, Cecil
Street, Bury.

PASCAL at Bumham

Burnham Beeches Radio
Club has two main events this
month: a surplus equipment
sale on October 5th and a tailk
on PASCAL by Tony Watson
on October 19th.

The BBRC meets at the
Haymill Youth and Commun-
ity Centre, Burnham Lane,
Slough at8pm on the first and
third Mondays of the month.

Club contact is Eileen Chis-
lett G6EIL, on Maidenhead
25720.

Video night

Bath and District ARC is
holding a video night on
October 14th and a construc-
tor's competition on October
28th.

Club meetings are held at
the Englishcombe Inn,
Englishcombe Lane, Bath on
Wednesdays at 8pm. Cilub
contact is H Welchman
G6EIlY, on Bath 28010 day-
times and Bath 318128 even-
ings.

Knotty, knofty. ..

Felixstowe and District
ARC is a bit tied up on
October 5th, with a lecture on
knot tying for the radio
amateur. If you are at a loose
end, this could be just the
thing for you...

Later in the month, on the
19th, the club is holding a
social.

All club meetings take
place at8pm in the Scout Hut,
Bath Road, Felixstowe,
unless otherwise specified.
Further details are available
from Paul Whiting G4YQC on
(0473) 642595, daytime only.

No ASTRID at AMSAT

In Alan Pickard's article in
the August issue, An
Introduction to Communica-
tions Satellites, AMSAT-UK
was listed as a supplier of the
ASTRID system. This informa-
tion s incorrect, however,
and we apologise to AMSAT-
UK for any inconvenience
caused by this error.

Further information on the
ASTRID system can, in fact,
be obtained from Steve Webb
of SRW Communications, on
(0653) 697513.

CW CARS

The Coventry Amateur
Radio Society is holding two
Morse tuition evenings,
including time on the air, on
October 9th and 23rd. The
16th is a quiz night, so now is
the time to start polishing up
your radio knowledge.

On the 30th the club is
planning a direction finding
game indoors, presumably
with the unreliable British
climate in mind.

The club usually meets
every Friday at 8pm, the
venue being Baden Powell

Notes from the Past

Comments made in 1953 on the fulure of fransistors

When that mighty midget, the transis-
tor, was first announced in 1948, many
constructors began to look forward to a
real breakaway in contemporary radio
design. With the big American corpora-
tions eagerly competing to put it into
harness few guessed that today, five
years later, transistors would still be
beyond our practical experience. For us
they are ‘just around the corner' and it
seems it will be a year or two yet before
we can use them in our circuitry.

It is doubtful that, even in its perfected
form, the transistor will supersede the
thermionic valve. There are a lot of jobs
the germanium wonder cannot do, for
the uses of the valve have now become
legion. Even in its present state of
development there are many production
snags to be ironed out before the
manufacture of transistors on a large
scale can be achieved, and defence and
national services rightly have priority.
Germanium itself is plentiful enough but
its refinement to a meticulous degree of
purity has to be made before it is fit for
use. Then impurities have to be
introduced, with equally meticulous
care!

Possibilities

The lack of access by British construc-
tors has given rise to some doubt
whether the transistor is all that it is
cracked up to be. Early reports are
invariably over-enthusiastic. Most of the
apparatus described which incorporates
them has come from American sources,
and over there they are still in short
supply and very expensive. The general
Impression in” Europe is that, as a
substitute for the valve, they are not yet
the valve's equal, and this seems (at
present) to fairly summarise the position.
Thus interest in them is not so great as it
might be if the transistor was as
revolutionary as the early enthusiasts
claimed. It is natural that constructors
should ask themselves: ‘Why pay a high
price for a ’'substitute of doubtful

efficency?’

House, 121 St Nicholas Street,
Radford, Coventry. The club
secretary is Bill Hahn G3UOL,
who can be contacted on
(0203) 414684.

irish races

The fund raising committee
of the Irish Radio Transmit-
ters Society is looking for
members to get sponsorship
for the society’'s Race Night,
in the form of advertisements

in the book which will form
the race card.

Admission to the evening is
£1.00, which includes the race
card and light refreshments.
Bar facilities will also be
available.

Subscriptions and details of
advertisements should be
sent to Tony EIGEW, PO Box
462, Dublin 9. All cheques
should be made payable to
the IRTS.

OCTOBER 1987

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 59



SHORT WAVE
NEWS FOR DX
LISTENERS

By Frank A Baldwin

All times in UTC, bold figures indicate the frequency in kHz

COntinuing our update of
some of the Bolivian
transmitters now currently in
operation on the low fre-
quency bands, begin the
search by tuning to 4875.8
where, should the propaga-
tion conditions be favourable,
the signals from Radio La
Cruz del Sur located in the
capital city of La Paz may be
heard. It programmes in
Spanish and Quechua from
2200 to 0200 with a power of
1kW.

Quecha is one of a linguis-
tic family of West South
America whose member lan-
guages are spoken in Bolivia,
Ecuador, Peru and North
West Argentina. The official
language of the Inca empire
was one of this family.

Listen for these

Radio Monteagudo, Sucre,
on 4935, is scheduled from
1400 to 0200 with a power of
1kW. Coping with the Brazi-
lian signals on this channel
will effectively prevent any
chance of hearing this one.

On 4945 Radio lllimani, La
Paz, is in operation only on
Sundays from 0900 to 0400 but
sometimes signing off at 0500
with a power of 10kW in
Spanish and local Quechua.
However, the co-channel
20kW Caracol in Neiva, Col-
ombia with its 24-hour sche-
dule unfortunately dominates
the channel.

Radio Juan XXIliI, located in
San Ignacia de Velasco, is
scheduled on 4965 from 2000
to 0025 (Sunday from 1100 to
2300) in Spanish with a power
of 3kW.

Radio Maria Auxiliadora,
Santa Cruz, is on the air from
1000 to 0100 (Sunday from 1200
to 0400) at 1kW with program-
mes in Spanish. The fre-
quency is 4975.

Radio Animas, Chocaya, on
4991 presents Spanish prog-
rammes on weekdays from
2100 to 0300 and has a power
of 1kW. It is only rarely heard
far from Bolivia.

The 1kW Radiodifusora
Cristal, La Paz, on 5005 in

Spanish, opens at 2200 and
closes at 0300 (0100 on Sun-
day). Seldom heard world-
wide, itismore oftenreported
by USA DXers.

On 5030 is Radio Cuarto
Centenario in Tupiza, operat-
ing in Spanish from 2200 to
0200 at 0.3kW. it has also been
reported closing at 0100.

AROUND THE DIAL

Look out for these loggings
made in East Anglia recently.

S ARCA
Lesotho

Maseru on 4800 at 2147, an
interview  with  religious
recordings during a requests
programme in English, OM
with an announcement in
Sesotho at 2155 then a choral
rendition of the National
Anthem and sign-off at 2200.
Maseru is on the air from 0300
to 2200 in vernaculars and
English, the power being
100kW.

Liberia

ELWA Monrovia on 3230 at
2135, OM with a talk in
vernacular. The Home Ser-
vice schedule is from 1810 to
2200 (Sunday also from 0615 to
0800), all in vernaculars. The
power is 10kW.

Mozamblque

Radio Mozambique, Map-
uto on 3348 at 0315,0M and YL
interview in Portuguese. At
10kW, this one is on the air in
Portuguese and vernaculars
from 0300 to 0545 and from
1630 to 2215. Owing to utility
interference itis rarely heard
here in the UK, the best
chance of reception being
around the time quoted.

Djibouti Republic

Djibouti on 4780 at 2105, OM
with announcements in
Somali then a chanting type
of song complete with drum
backing. The schedule is Fri-
day from 0500 to 1300 in
vernaculars and Somali,
Saturday to Thursday inclu-
sive from 0300 to 0800 in
vernaculars, Somali and Ara-

bic, from 0900 to 1300 in
vernaculars and Somali and
from 1300 to 1900 in Arabic,
vernaculars and Somali. The
power is 20kW.

South Africa

Radio Oranje, Johannes-
burg on 3215 at 0320, asong in
English with piano
accompaniment. At 100kW, R
Oranje transmits from 0300 to
0540 and from 1550 to 1930 in
Afrikaans and English.

RSA Johannesburg on 3230
at 0324, OM and YL with a talk
in English about astronomy.
The schedule is from 0300 to
0426 in English and from 1900
to 1956 in Portuguese. The
power is 250kW.

Togo

Radio Tome, Lome on 3222
at 0533, OM with a sermon in
French followed by a choir
with hymns. Radio Tome is on
the air from 0528 to 0815 and
from 1645 to 2305 in French
and vernaculars. The power is
10kW.

Cuba

Radio Rebeide, Havana on
5025 at 0358, OM with a talk in
Spanish  about Brazilian
affairs. Radio Rebelde
(Rebel) operates in Spanish
around the clock with apower
of 50kW.

Honduras

Sani Radio, La Ceiba on
4755 at 0040, local pops with
announcements in Spanish.
The schedule in Spanish and
local languages is from 1200
to 1600 and from 2200 to 0200
with a power of 10kW.

WCSN Boston, a Christian
Science station, on 9465 at
0540, listeners’ letters being
answered in the English
transmission to South Africa,
scheduled from 0400 to 0600.

WHRI South Bend, Indiana
on 9620 at 0710, YL and OM
with a religious talk followed
by the station identificationin
the English programme for

Canada and Europe, timed
from 0600 to 0800.

WCSN Boston on 17640 at
1050, YL and OM with Bible
readings in an English prog-
ramme for South Africa, timed
from 1000 to 1200.

Bolivia

On a recent good night for
Bolivian reception here inthe
UK, the following were
logged:

Radio Reyes, Beni on 4421.6
at 0123, male broadcaster with
a folk ballad in Spanish. The
schedule is from 1500 to 1800
and from 2315 to 0335 in
Spanish with a power of
0.4kW.

Radio Movima, Santa Ana
on 4471.9 at 0147, OM with
announcements in Spanish,
YLs with a folk song complete
with guitar backing. This 1kW
transmitter operates in Span-
ish from 1055 to 2000 and from
2200 to 0300.

Radio Paititi, Guayamerin
on 4682.2 at 0234, folkloric
songs and music with

announcements in Spanish.
The schedule is from 1100 to
1800 and from 2100 to 0300 in
Spanish, the power being
SkW.

Radio 2de Febrero, Bamba-
marca on 5505.2 at 0148, male
broadcasters with a discus-
sion, a short interlude of
orchestral music then back
into the talking. Broadcasting
in Spanish, this one is on the
air from 1100 to 1600 and from
2100 to 0245. The power is
0.5kW.

Peru

Radio Ancash, Huarez on
4990.6 at 0235, announce-
ments, YL with a folk song
then OM with the station
identification. Radio Ancash
is on the air in Spanish from
0830 to 0500 with a power of
10kW.

Radio Tacna, Tacna on 6571
at 0020, OM with a talk in
Spanish. This one operates
entirely in Spanish from 0900
to 0500 and from 2200 to 0500 at
0.2kW.
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Venezuela

La Voz de Carabobo, Valen-
cia on 4780 at 0454, promo-
tions, an announcement and
local pops on records. Prog-
ramming in Spanish, this 1kW
transmitter is operative from
0900 to 0400.

Radio Capital, Caracas on
4850 at 0050, local pops, music
and promos (promotions).
The schedule is from 1000 to
0500 (Sunday around the
clock) with a power of 1TkW.

Bangladesh

Dhaka on 6240 at 1835, YL
with a talk in English about
foreign affairs. This English
and Bengali transmission is
intended for Europe, being
timed from 1815 to 2000. Also
heard when in parallel on
7505.

China

Yunnan PBS Kunming on
2460 at 2137, OM with a talk in
Chinese. This 15kW transmit-
ter carries the Home Service
1in Chinese from 2130 to 0100,
from 0255 to 0600 and from
0855 to 1540. There are Eng-
tish language lessons from
2200 to 2230, from 0500 to 0530
and from 1400 to 1430. A
paraliel channel is 4760.

Hubei PBS, Wuhan on 3940
at 2147, interview in Chinese.
At 10/50kW, Hubei PBS is on
the air with the Home Service
1in Chinese from 2100 to 0610
and from 0850 to 1530.

Quinghai PBS, Xining on
3950 at 2233, OM with a talk in
Chinese. Radiating the Home
Service 1, the schedule is
from 2155 to 0030, from 0340 to
0630 and from 0955 to 1530, an
English language lesson
being timed from 1400 to 1430.
The power is 10kW, parallel
channels being 4940 and
6260.

Iran

Teheran on 9790 at 1657, YL
with the station identifica-
tion, announcements, chimes
at 1700 then a newscast, all in
Farsi.

Oman

Muscat on 9735 at 1905, OM
with a talk about Medina
during an Arabic transmis-
sion for the Middle East,
scheduled from 0400 to 2130.

iraq
Baghdad on 9555 at 1755,

music and songs then a pips
timecheck, the station iden-
tification and a newscast in
the Arabic programme for
North Africa, scheduled from
1600 to 0000.

Pakistan

Azad (Free) Kashmir on
4790 at 1749, YL with a talk in
Kashmiri. The Home Service
in Urdu and Kashmiri is timed
from 1200 to 1415 and from
1430 to around 1805, which
includes a news bulletin in
English relayed from Radio
Pakistan scheduled from 1600
to 1610.

United Arab Emirates

Abu Dhabi on 9630 at 1825,
OM with a talk followed by the
station identification, all in
the Arabic transmission to
Europe, timed from 1600 to
2130.

Vietnam

Hanoi on 9840 at 1313, OM
and. YL with the news fol-
lowed by the station iden-
tification during the French
programme for East Asia,
timed from 1300 to 1330.

[ BOREE)
Austria

Vienna on 9600 at 0637, OM
and YL with the local and
world news during the Eng-
lish programme for Europe,
timed from 0630 to 0700.

iceland

Reykjavik on 9985 at 1858,
OM and YL with news items in
the Icelandic transmission to
Europe, timed from 1855 to
1940.

Finland

Helsinki on 9560 at 0629,
interval signal, the station
identification, schedules and
then the news in the English
programme for Europe, timed
from 0630 to 0655.

Sweden

Stockholm on 9630 at 1104,
OM with anews bulletininthe
English programme  for
Europe, timed from 1100 to
1130.

Switzeriand

Berne on 9565 at 0655, OM
with a talk about African
farming techniques and
affairs in an English prog-
ramme for Africa, scheduled

from 0600 to 0700.

Greece

ERT Thessalonika on 9935
at 1443, non-stop Greek music
and songs in the Greek Home
Service to the Middle East,
timed from 0900 to 2115.

Poland

Warsaw on 9540 at 1732, YL
with a news bulletin during an
English programme for West
Europe, scheduled from 1730
to 1800.

Australia

Carnarvon on 7120 at 1524,
OM with the station iden-
tification in English, ‘Waltzing
Matilda’ and sign-off at the
end of the Cantonese prog-
ramme for Central Asia, sche-
duled from 1430 to 1530.

Carnarvon on 7205 at 1551,
OMs with a discussion about
the characteristics of Austra-
lians. This English transmis-
sion is directed to Europe
from 1530 to 2040.

Shepparton on 9655 at 0654,
interval sign (‘Waltzing
Matilda’), timecheck pips, OM
with the station identification
and news of both local and
world events in the English
programme for Europe, timed
from 0700 to 1030.

Canada

Montreal on 9750 at 0515,
schedule information, the
station identification fol-

lowed by the news in the
English  presentation to
Europe, timed from 0515 to
0600.

Radio Iran Toilerson 4775 at
1830, YL with the identifica-
tion, music and songs in Farsi
(Persian). This one backs the
Iranian Tudeh (Communist)
Party, radiating via the facili-

A QSL card from Radio Peking

ties of Radio Afghanistan. It
identifies as ‘Radio-ye
Zahmatkeshan-e iran’. Signi-
ficantly, Radio Afghanistan is
on this channel with the Kabul
City Service from 0130 to 0230.

| NOW HEAR THESE |

Radio Zimbabwe, Harare,
on 3395.5 at 2105, YL with a
pop song in English. This
100kW transmitter carries
Radio 1 programmes in Eng-
lish from 0325 (Sunday from
0400) to 0530, and from 1530 to
2100 (Saturday until 2200) with
newscasts at 0400, 0500, 1600,
1745 and at 2000. It relays
Radio 3 programmes from
2100 to 2200 from Sunday to
Thursday inclusive. The fre-
quency can vary slightly.

ABC Brisbane, Australia on
4920 at 2022, OMs with an
interview all about Australian
sporting events and persona-
lities. ABC Brisbane is on the
air in English from 1900 (Sun-
day from 1930) to 1402 with a
power of 10kW.

Radio Andina, Huancayo,
Peru on 4996 at 0452, OM with
announcements, promotions,
YL with a song in Spanish
followed by the station iden-
tification.

Radio Andina has a power
of 2kW and operates in the
Emisoras Cruz del Peru net-
work from 1000, closing any
time between 0430 to 0530.

Radio Rio  Amazonas,
Macuma, Ecuador on 4870 at
0132, OM with a talk in
Spanish.” This one seems to
excel in long and seemingly
interminable talks, at least
that is the impression after
logging their transmissions
many times. The power is 5kW
and the schedule is from 1100
to 1600 and from 0000 to a
variable sign-off between

0400 and 0500.
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unwanted equipment or advertise your ‘wants’.

accept ads not on our order form

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

FREE CLASSIFIED ADS

FREE CLASSIFIED ADS CAN WORK FOR YOU
We are pleased to be abie to offer readers the opportunity to sell your

CM14 4SE.

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

Send to: Aadio & Electronics World, Sovereign House, Brentwood, Essex

B 934MHz bumper bargain. For sale Reftec 934
with 2 x 18 element Yagis for only £193 ovno. Go on
make me an offer, | might say yes! Ring Jon on
(0249) 712009 (Wilts)

B 2metre Slim Jim antenna plus 10 yds S0 ohm co-
ax cable, £6.50. Tel: (0422) 53979

@ Highand low band Pye Cambridges.ideal for2m
and 4m, £8.50. 30A fully protected PSU, £40. lambic
keyer with built-in dual paddle, £11. Bug key. £7.
RTTY 656 tape reader, £3. 80m direct conversion
Rx, £20. HF all band ATU, £20. LED peak reading
power meter, £12. Handy Morse code oscillator or
continuity tester etc,£3. Phone Gino GANNZ QTHR
on Melton Mowbray (0664) 500228

® MET 50/3 antenna unused, £32. 2m Slim-Jim,
unused £5. Buyers to collect. Tel: Leamington Spa
(0926) 313669

B General coverage Rx. 1.5MHz - 25.5MHz. ex
Russian marine, professional Rx in first class
cond. SSB/CW/AM. Variable IF bandwidth, very
large and heavy (buyer collects or carriage extra),
£100 ono. Revd John Morris, The Vicarage.
Clehonger, Near Hereford HR2 9SE. Tei: (0432)
277224

® Trio R-600, boxed, as new condition, £250. Also
Mizuho KX-3 ATV, £25. Together would make an
ideal starter pack for anew SWL. Both units hardly
used. Tel: Aberdeen (0224) 311597, after 8.30pm
B Home base portable CB trans hand, bullt by
proft/s, not a production model. nice job, firstclass
cond, built-in nicads and charger, carrying strap
and DX portable antenna, cost £198.00 will swop for
good modem, auto dial, auto answer. AVO valve
tester meter, Mk IV with manual and valve data,
manual very good cond. £50.00 or will swap for
Teletex adaptor or WHY. S Deacon, 25 Moseley
Road, Poulton Road Estate, Rebington, Wirral,
Merseyside. Tel: (051) 334 6859 any time

® WKS1001 10m and 11m transceiver, good
condition, £60. Mr Martin Fuller, 37 Green Field
Close, Eccles, Nr Maidstone. Kent ME20 7HU

® Microwave Modules linear amplifier for 2
metres, 10 watts in 100W out, perfect condition,
with manual, £75. Mr Richard De Ste Croix. 46
Nelson House, Albert Street. Grimsby, Sth
Humberside DN32 7HH

@ Hitachi B/W 9 inch monitor, video input and
output, Hitachi CCTV camera B/W, video output,
£100. Tel: (Southend on Sea) 65181

@ BBC computer and power supplies for sale.
Complete hard disc system for BBC, £260. Xebel
1410A SAS51 controller, £100. Rodime 10meg drive,
£90. Midwich SAS1 to 1MHz bus adaptor, £50 with
utils s/ware. Farnell 160 watt s/mode power supply,
£22. MMS 75 watt power supply, £12. Gould
Advance 90 watt s/mode supply, £18 with circuit.
Boschert 180 watt s/mode supply, £14. Hantarex
RGB med res monitor for BBC, etc in OEM case,
£85. (TTL or analogue). Half height DS 40/80 TRK
disc drive. in beige case with BBC cables, £75.
Ditto but DS 80 TRK, only £70. 128K Lynx micro with
slight screen flicker (can run CP/M with suitable
disc drive), £40. Unused beige plastic case for 14in
RGB monitor, £15. Modem chip 7910 with data, £10.
Acorn speech chips, £10. Disc drive case for two
halt height drives (BBC beige), £12. Disc drives.
leads, data and power, for twin drive, £8. Small
stereo amp PCB out of Atari pub machine. £5.
Bytedrive (Oric) power supply in case. will operate
other floppies. £10. Miniscribe 10 meg half height
hard disc (unused). £110. All items plus post-
age/insurance.Tel: David. Harrogate (0423) 872045
@ 1000s of components and many other items,
free! Send astamp for list and help me clear out my
hobby shed quickly. Mr D Lawrence. 7 Gniffin
Crescent, Epsom KT18 5SJ

M Ferguson Videostar camera recorder tuner.

complete with 2 spare batteries, leather case, etc.
£500. Calscope Super 6 oscilloscope, £90. Tel:
(0903) 724805

@ Yaesu comm receiver FRG7700 with handbook,
as new, £200 ono. Grundig Satellit 1400 professio-
nal global receiver. Nine wavebands, AM, FM,
USB. LSB. internal rechargeable battery Grundig
Dry-Fit, complete with circuit, handbook and ac
mains lead. Perfect condition, £140 ono. C A Earl
G30XV QTHR. Tel: Daventry 702265

B R107 Rx, working. £25. SX27 VHF Rx, non-runner,
£7.50. Airmec p/s type 776 0-750 dc, 0-250mA 6-3V,
£40. Eddystone 880 Rx, perfect order, £90. Marconi
RF meter type CT419, £10. Trio MC60 desk mike,
£60. Tel: (0908) 313507

B Yaesu FT707 (100W) with mike, Morse key, £260.
KR400RC rotator with controller, £50. Squeeze key
MK705 (with keyer). £15. HF ATU Amtech 300, £20.
HF SWR/power meter, Hansen SWR-3E, £10. Tel:
Tisted 306. after 4pm, ask for Darren

@ Quantity of service sheets for sale. Wireless
and electrical trader sheets (1937 to 1974). Plus
ERT service charts (1970 to 1979). Both sets almost
complete with indexes, £75 ono. Also quantity of
used TV valves. PL509, PL508, PY500A, etc, all OK,
£25. Buyer collects. R Weaver. Tel: (0452) 714372,
evenings

8 Grundig Yachtboy 700 int analogue/digital,
150kHz to 30MHz BFO clock/timer, £85 ono. Plus
Grundig Satelhit 300 150kHz to 30MHz digital
computer controlled with memories and scan, £75
ono, both as new with extended 3 year guarantees.
Tel: Steve (day) (0202) 678719 ex 4240 or evenings
(0202) 825654

B SX200N scanner in fair condition and good
working order. No mods made to unit. Complete
with power supply, telescopic antenna and
instruction book. List of mods available for various
improvements. Must be a bargain at £160 incl p&p
or £150 if buyer collects. No ofters please! Must
upgrade to AR2002 soon, so quick sale preferred
but not essential. Frequencies list available also.
lan G1LSK QTHR. Tel: (0522) 46145

@ Pantec Banana multimeter. unwanted gift,
robust, reliable. Easy to use, usual shop price £29.
On offer for £12.50. First come first served. K AR
Grant, 3 Sandymount Avenue, Bognor Regis,
Sussex. Tel: (0243) 823176

8 Trio 9130 VHF multimode, £335 delivered. Ham
Jumbo MkI1,£110. Also Datong Morse tutor, £40. All
intirst class cond. Andy GMOGON. Tel: (0586) 52496
@ Yaesu FRG9600, Mk2 100kHz-950MHz. mint,
£390. ono. Tel: 01-228 4835

B Ex computer printed circuit boards containing
100s of components, ICs. etc. 10 different, £8.00. 20
for £15 post free. 500 assorted new components
capacitors, resistors, diodes, pots, etc. £5 post
free. Large box, weight 15kg, all sorts of
components boards, equipmentand other electro-
nic goodies, fantastic bargain, only £25 post free
(sale of all items due to retirement from
electronics hobby - callers welcome). Mr K Bailey.
40 Seymour Close, Selly Park, Birmingham BZ9
7JD. Tel: (021) 472 3688

® Trio MC60A mike, as new, £60. HRO, glass tubes,
rack job and p/s. 4 coils good order, £60. Eddystone
S$880 very clean proff Rx, £90. SX27. nonrunner,£10.
B107, works OK, £25. Daiwa ATU CNW 419, perfect
order.£175. Airmec p/s 776.0-750V dc at 250mA + 6-
3V, good working condx, £40. Want HRO b/spread
coils + junk HRO. Also want BRT400. Tel: Milton
Keynes (0908) 313507

@ Yaesu FRG7700M, 12 memories, FRA7700A
active antenna. handbook. all vgc, now have
ICF2001D, hence little used in last year, £205 ovno.
Mr R E Gray, 1 Verder Grove, Heron Ridge,
Nottingham NGS 9BH. Tel: (0602) 760105

@ FT101 late (Mk1). good condition, unused on Tx

for last 3 years, complete with handbook, etc, good
reason for sale as going to university, £275 ono.
Buyer collects or pays carriage. Stephen Thomas,
14 Brown Street, Shotts, Scotland ML7 SML. Tel:
(0501) 23725

B Cupboard clearout: anti-static foam, approx 250
x 160 x 15mm, 13p each. Also anti-static plastic
bags. Lots of ditferent sizes from 1.5p each. Ideal
for CMOS ICs or any other sensitive products,
from 1.5p each. Resistors E12 and E24 values, 2%
tolerance from 2p each for Vs watt. For any further
details write to Justin Jones, 36 Greengate Farm
Est, Coedpoeth, Wrexham, Clwyd LL11 3PX. Tel:
(0978) 755202

B Workshop clearout - 25m 50 core screened
signal cable, 250V, 0.25A per core, ideal jow voltage
lighting sys. £35 ono. Stepper motor 6V dc 3A, £5.
Solid-state relays x 2 3-32V in 240V 2A max load, £5
each ono. Martin Watts, 67 Partridge Gardens,
Cowplain, Portsmouth, Hants. Tel: (0705) 269485
@ {TT Starphones, SF1, VHF, single channel with
NiCad, £20. Creed 444 teteprinter,£10. Pye charger
for PF70 and PF2 NiCads, ten position, £25. Pye
Starphone charger, £5. Mr N Cook, 88 Harts Green
Road, Harborne, B'ham. Tel: (021) 427 2987

@ Eddystone general coverage communications
receiver, model 730/4, good condition, £125 ono.
Tel: 01-397 7931

@ Yaesu FT newsletters, two volumes, 1984/85,
packed with mods, hints, fault finding tips, etc for
all Yaesu rigs, £5. G Knox, 20 Pullan Avenue,
Eccleshill, Bradford BD2 3RT. Tel: (0274) 630266
B Reftec 934MHz transceiver, two beams col-
linear, £160 or near offer. Tel: (0244) 332008

# Component storage bags, new, top quality, Sin
x 7in, can be written on in Biro or felt tip. Saves
time and space. | have too many so will sell at half
price. 50 for £2.50, free post or send a stamp for
sample. Mr D Martin, 7 Griffin Crescent, Wick,
Sussex BN17 7LH

B AOR AR2002 VHF/UHF scanning receiver, 25 to
1300MHz, hardly used, less than 12 months old,
boxed as new, complete with PSU,removable whip
antenna, 12 voit lead for mobile use. Also free
VHF/UHF guide to frequencies book, £380 (save up
to £100). N Lewis (G1UQK). Tel: daytime (0386)
556105, night (0386) 554525 (ask for Neal)

B Yaesu FT225RD with muTek front end, £600.
Mizuho MX-22m SSB/CW transceiver (hand-held),
£40. 600W UHF dummy load, 0-3000MHz, £80. John
Richardson GOIAZ. Tel: (0909) 485342 (Worksop)
@ Yaesu FT290R Mkll with accessories (nicads,
charger, I/s), £340. Microwave Modules
MML144/30LS 30W linear amplifier, £65. Dtae 4A
PSU, £30. Hansen FS300V SWR/power meter, £20.
Commodore C64 computer with PSU, joystick,
data recorder and assorted software, £95. Citizen
DP560 dot matrix printer (uses 3 inch paper), £25.
All items in excellent condition. Contact Mark
Lees GBXQB, 12 Alesia Road, Luton LU3 3QH. Tel:
(0582) 574073 (after 6.30pm)

8 Computer power supply. 2.4 volt, 75 amp, brand
new by ICL (sorry no data), £15 collected. Loads of
old valves, all new and boxed, sae please for a
quote on any type(s) required. 100 new assorted
capacitors, £1 post free. Video distribution
amplifiers, audio jackfields, switches, multicore
cable, scopes, meters, ex-BBC equipment,
motors, leads, plugs. sockets, fruit machine, fans,
mainframe computer. Cheap to callers. K Bailey,
40 Seymour Close, Selly Park, B'ham B29 7JD. Tet:
(021) 472 3688, any time

B Sunair automatic antenna tuner type SAC-
69(A). automatically tunes for min VSWR from 2 to
18MHz (can be modified for other freq). Up to 130W
power. Complete with manual, £45. Write to DJL
GBYTE. 202 Farmers Close, Witney, Oxon OX8 6NS.
Tel: (0993) 2864, evenings
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B Eddystone 770R Mkil 19MHz to 165MHz, £125.
Hammerlund HQ170, 1.8MHz to 54MHz, £125.
Microdot CW, RTTY, ASCII. £150. R208 10MHz to
60MHz, £90. MS1 mobile stand and charger for
2500, £25. SMC monitorscope, £70. All in good
condx with manuals or exchange any for 70cm
equip, heavy duty rotator, HF linear, good quality
SWR power meter or WHY? McCallum G4VNG.
Tel: (0733) 231639

8 Sony ICF-7600D portable SW FM receiver with
mains PSU, boxed £110 ono. Tel: Pete, 01-393 9115,
Epsom

B Scope Tektronix 453, urgently wanted, working
ornot. Alsomanual or copy for same, will pay costs.
Tel: 648 7483 Mitcham/Morden

W Spare hearing aid. Behind ear or spectacle
frame type. G3VMR. Tel: (0628) 24929 any time

W Valves wanted by radio/audio enthusiast, also
information and obsolete equipment for pre-war
valve manufacture, coil winders, spot welder,
small 100W RF heater, small oven, vacuum pump,
small Hunton press and any tools. Pre-1960's valve
amplifiers. N Covington, PO Box 23, Letchworth,
Herts SG6 1PF. Tel: (0462) 679681

@ Sony CRF-330K. Also Pan-international
Crusader ‘X' 12 band Rx, must be exc conditionand
moderately priced. Private cash buyer. Have ZX81
16K PSU, plus KWEB 8m Russian Telefoto camera
in leather case, would exchange for National
Micro 9, Sony ICF7600D or any traveller set with
similar coverage. Tel: (061) 7431570

B Can someone help? | need two 'R’ valves,
someone must have some somewhere! Tel: Dean,
{0594) 36021

8 Lafayette general coverage HF receiver circuit
diagram, manual. etc or any info. Especially S-
meter circuit. Will cover all costs of copy. post, etc,
or could | borrow ornginal for copying? (Work
being undertaken on behalf of young SWL). All

help would be most appreciated. Please write
(QTHR) or tel: Roy GOBZT. Sedgley (09073) 78792
B Yaesu FT7B, urgent, good price paid. Also
NATO 2000 must be original and not tampered
with. Tel: (0283) 221870

B Dual beam scope, bandwidth about 20 meg,
must be solid-state, but looks not important. RS or
similar disc drive exerciser, and Dysan or similar
alignment diskette. Manual for Adaptec 4000 hard
disc controller. 8271 disc controller chip. Direct
dial modem. 5%in drive alignment diskette. Tel:
David, Harrogate (0423) 872045

B Dead or alive! HRO Rxs and coils p/s spkrs etc,
Want ham band b/spread coils and all HRO type
bits and pieces. Tel: (0908) 313507

@ Help: Scienceteacher has started a projectinto
ham radio for the blind, problem being how (apart
from carrier noise on Rx) do you tune/load a valve
rig, is there an audio unit one can use? Also has
anyone a PSU that's not wanted lying around, for
an '807° Tx, or even an 807 set up complete for 40
metres phone? A gift would be most welcome or
very low priced, please write. All letters replied to.
Mr Bendicks (ST), c/o 120 Loughton Way,
Buckhurst Hill, Essex 1G9 6AR

B Lynx printer. must be in working order and
have operating instruction. K A R Grant, 3
Sandymount Avenue, Bognor Regis. Sussex PO22
9ET. Tel: (0243) 823176

B Has anyone for sale a battery charger that
would recharge 12 Nickel Cadmium cells size ‘D"
Help s required inrepairing a'Minim’ digital timer
model DT1200. | understand the chip needs
replacing, which is a (AY-5-1230) GIMT7911U, fault
1s that the LEDs have gone haywire. A cheap auto
reverse cassette player wanted, held together
with string and tape wouid do. as long as working.
Contact Mike Evans. Tel: 01-505 6303

® Can anyone please help with circuit diagram or
service manual to get faulty Pye Pocketphone PF5S
working? Also. can anyone please help with

information on Swanco Products Coventry 70cm
converters? Coil information etc required for
28MHz IF model, photocopies would help, will pay
costs. GBAYK D Johnson, No 2 Church House Rd,
Berrow, Burnham on Sea TA8 2NG. Tel: (0278)
784570

® Fellowamateur electronics fanatic or ham radio
fanatic willing to exchange circuit ideas, etc,
please contact me. Also, does anyone have data
sheets for TAAS550, will pay your price if fair.
Stephen Clapson, 44 South Road, Portishead,
Avon BS20 9DX. Tel: Portishead 846484

8 Exchange top of the range Fluke model 77
digital multimeter with analogue bar graph, plus
rubber case for Realistic Pro30 synth hand-heid
scanner, or similar h/held synth scanner with
airband. Tel: (0207) 544342 eves/weekends

B Cananyone supply the data sheets and/or other
relevant paperwork, or photocopies of the above
paperwork relating to the following integrated
circuits: MCI35IP, SN76227N, TAA940B,
TMS1045NL, UPC1350C? If so, please contact Mr S
Clapson by writing to him at the Jubilee Day Care
Centre, 49 Slade Road, Portishead, Avon BS209DX
or by phoning him at Portishead 846484 after
5.00pm or before 7.00pm

B N type connectors for Cellflex HCF '2in 50-ohm
co-ax (the correct ones; not Andrews 44 ASW).
Also wanted. Andrews FSJ4-50B co-ax %in 50-ohm
superflexible, any length considered. Contact lan
on (0676) 40744 after 6pm

B Info & circuit for WD scope. Hartley CT316 ref
10S/14605. Info & circuit for scope. EMI 101. Serial
H00363. Free copies of Hi-Fi News magazine 1961
t0 1978, collect or pay carriage costs. Also Amateur
Cine World magazine, 1950 to 1961. Greenfield, 20
Church Meadow. Lilleshall Newport, Salop TF10
9HD. Tel: Telford (0952) 604302

B SP102/spkr. goodcondition please, price etc to
Bob. 41 Poets Corner, Margate, Kent CT9 1TR. Tel:
(0843) 225445
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Selectronic

The UK's leading suppliers of
934MHz personal radio equipment

TAT

o il ST
— —— 203 High Street
=] s Canvey Island, Essex,
| Tel: 0268 691481
| (Open Mon-Sat 9-5.30)
b U Amateur radio equipment also in stock
9,
o TURN YOUR SURPLUS | | JAPANESE \c's [PART OF OUR RANGE)
MERTON GARAGE AND POST OFFICE, MERTON. IC’s TRANSISTORS etc. into cash, immediate D o o) B Ta. Moiars 380, MBOTOE £ 80, MB3T: £1 49
Ne OAKHAMPTON, DEVON EX20 3DZ settlement. We also welcome the opportunity g%gg;s&m g”‘ r‘.%.‘g‘é’éf'r‘i’ni‘! tsz’rg 30840,
OPEN 6 DAYS 9-6 LUNCH 1-2pm to quote for complete factory clearance. £2.75. TA7271 £2 75, TA7274 £2 95 TA7280 £3.50, TA7281 £2.95. TAT282
EARLY CLOSING THURSDAY 1.00pm CONTACT: B R e et st vie B s Pl
(SUgEEACY'SALBIYS ?f;(g);:dah:‘ENT) COLES-HARDING & CO g&vﬁo Pg 35& glpg‘m £2 50, UP1277 £2 75, UPC1278 £2.75, UPC1365
SUPPLIERS OF ALL 27MHz AND 534 Mtz EQUIPMENT LR et G S PoWRLL 16 PACORGTON GBS LOWOOK W2 110
AMATEUR ACCESSORIES CATERED FOR TEL: 0048 584188 OPEN MON-FRI 10AN-5PM, SAT SAM-12 NOOK.
08053 200 Est Over 10 years ACCEESVIEA. THLEPHONE CADENS ACCSPTED OVER £5.00

RF DEVICES AT ROCK

BOTTOM PRICES!
Nobody beats us!

Over 30,000 RF devices at low prices
REPLACEMENT RF TRANSISTORS

MRF454 HF/SSB 80W £24.50
MFR450 HF/SSB 50W £11.60
MRF238 VHF/FM 25W £12.80
MRF475 HF/SSB 20W £3.25
2SC1969 HF/SSB 18W £2.75
25C2043/1307 HF 16W £2.00
25C1947 VHF 3.5W £7.60
2SC1946A VHF 32W £15.30
BLW 60R HF/VHF 50W (Special) £7.50
REPLACEMENT RF POWER
MODULES
M57704/SAU3 UHF 15W £39.20
M57712/37 SAV7 VHF/FM 25W £39.50
M57713/SAV8 VHF/SSB 15W £30.00
M87718/8AU4 UHF/88B 18W £49.50
M57719 VHF/PMR 15W £31.20
M57727 VHF/SSB 38W £47.50
M57749/SAU11 934/FM 7TW £39.20

Send £1.00 p&p. SAE for tull list
Ail prices inc. VAT
Many ic’s and other types in stock
Equivalent for most devices available

RAYCOM LTD
DEPT AR 584 HAGLEY RD WEST
QUINTON BIRMINGHAM
B68 0BS
021 421 8201-3

(24hr answer phone) EN

WORKSHOP SERVICE MANUALS

ANY MUSIC AUDIO, MONO TV - £4.50
ANY COLOUR TV. AMATEUR RADIO - £9.50
ANY VIDEO RECORDER, TEST - £19.50

STATE MAKE/MODEL/TYPE. PLUS 50p post.

LSAE ENQUIRIES OTHERS PLUS FREE REVIEW.

MAURITRON (REW), 8 CHERRY TREE ROAD,
CHINNOR, OXFORDSHIRE OX9 4QY.

MORSE CODE PREPARATION
Cassette A, 1-12 wpm tor amateur
-;uuﬂo -] |2-2S wpm for professional examination preparation

Each cassette 1s type

Price of sach mntle {includv ‘? boollm) £395

Morse key with separate batlery | {PP3) — driven sohd-state
and sound clear tone for sending

practice. Price of key with electronic unit £8

Price includes postage etc Europe only

12 Longshore Way, Millen, PO4 08

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

THE SCIENTIFIC WIRE COMPANY
811 Forest Road, London E17. Telephone 01-331 1868
ENAMELLED COPPER WIRE

CONQUER ELECTRONICS

Offers a wide range of electronics. components

swa 1 8oz s 208
an? r:\a:y tTV :n:i_ VIE'EO panelzv(tefted tang 8to 34 183 209 110 0.88
untested) at unbelievabie prices. We also stoc 35 10 39 1 2.31 1.27 0.93
TV. Hifi and VIDEO service manuals at very 4010 43 6.00 320 225 1.61
competitive prices. For more information please :to a7 ‘:.g; 5& :;: 275
- . e

ring Woking (04862) 71897 SUVER ,um COPPER WInE
or write to 14 to 30 9.09 5.20 2.99 197

TINNED COPPER WIRE
Conquer Electronics 1410 30 397 241 139 094
Fluxcore

25 Windsor Way, Maybury, A o0 oS ) 094

Please add 15% VAT. Orders under £2 add 20p.
SAE for list of copper and resistance wire.
Dealer enquiries welcome

Woking, Surrey GU22 8DT.
cheques payable to C CONQUER

Radiog.
Elec ronics

The communice

This method of advertising is avanlable in
multiples of a single column centimetres —
(minimum 2cms). Copy can be changed
every month

RATES
per single column centimetre
1 insertion £9.65, 3 — £9.15, 6 — £8.65, 12 — £7.75.

B RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM B
i TO: Radio & Electronics World - Sovereign House i
[ ] Bremtwood - Essex CM14 4SE - England - (0277) 219876 [ |
B pLEASE RESERVE. . centimetres by........... columns :
B FOR A PERIOD OF 1issue...[] 3issues....[] 6issues....[] 12issues....[] |
B COPY enclosed.....[] to follow......, o oot e mage et [ |
s - eques shouid be made payable to
: PAYMENT ENCLOSED:........ e — | Bayments by Intermationat Money Order - :
jj CHARGE TO MY ACCOUNT E?E‘.’SS:?S (TTT] =
fl COMPANY |
B ADDRESS ]
B SIGNATURE .ooooovoievieeeeeeereeeeeesene. TELEPHONE e [ |
B e [
[ o [
8 C P L | [ | 1] T }.
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T o, | | CATALOGUE No2a

The Galaxy range offers superb specifications Bigger adnd _b:'t‘he' than e"‘:' before. 64 pages
ataneconomic price. We offer a special range crammed with thousands of exciting bargains.

. . . e Electronic components, ower supplies,
of high quality transmitters, power amplifiers, motors, fastenings, ballrac:s. tools, s':?plus
stereo encoders, UHF repeater links, mechanical miscellanea, plastics, PTFE and

compressors, antennas. Powers 10w to Tkw. many more all at bargain prices.
Built to high specifications at an economic
price. Meets IBA & Full Broadcast SEND 75p

specifications.

Phone now for prices and delivery: J A CREW & CO

Cyberscan interational Spinney Lane, Aspley Guise
3 Eastcote View, Pinner, . g
Middx HAS B kretosioes aees Milton Keynes MK17 8JT

R. WITHERS COMMUNICATIONS LTD

Manufacturers, importers and supphiers of
584 HAGLEY ROAD WEST OLDBURY WARLEY, BIRMINGHAM B68 08S
021421 azoum ca.uct'r 0860 323058. m mMBX 214213216 FAX 0213614074

Amat Radio, Radio Telephones, Sales, Service A ies and y

l-'l- YAESU % &  ryE TECHNICALLY ORIENTATED

RADIO COMMUNICATION
RADIO SERVICE ENGINEERS S e
£8,000-£15,000 5is'expenses

Ray Withers Communications Ltd. based near Birmingham are a small, but very dynamic. marketing lead company Oue to
increasing business we are urgently seeking service engineers for field work and bench servicing on the latest portable. mobile,
and based transceivers often empioying CTCSS tone squelch, as well as general Amateur Radio equipment servicing

0o you have the flexibility and skill required for this well paid position? Practical ability would be even more important than
formal qualifications, if for instance you are a radio amateur who can, with confidence, build and repair your own equipment. you
could be idesl’

Telephone
the advertising
department on:
0277 219876

for details
A basic knowledge of radio is essential, and a practical test may be given. If you want 1o Improve your career prospects, then

‘ sss. [ ¥ ¥ |
come and show us what you can do!

ALL THE suPER We are conveniently situated close to junction 3, M5 We use modern test equipment and work in a small friendly environment.
with a team of talented pesople

Please send a written application or call Ray Withers personally. on the above telephone number
BAR GAIN s ARE WE OFFER YOU THE CHANCE TO GROW WITH AN EXPANDING COMPANY, PROVIDING BUSINESS
ON THE AND AMATEUR RADIO ENTHUSIASTS WITH TOMORROW’S RADIO TECHNOLOGY TODAY . .
INSIDE-FRONT
o SOLID STATE. {Kennington)
MA GAZ’NE" Tail warning. Radar. Indicator unit (Part of Red _ The sort of shop you used to see in
Steer) Last Chance to Obtain A Once Lisle St. All sorts of surplus supplies, so come
Operational Item £49.50 + Securicor along and browse or send
SAE for info. sheets.
BRENT ELECTRONICS 3a Braganza Street, London SE17 3RD
* * Tel: 0472 690383 Tel: 01-793 0054 (Open 6 days a week)

RATES
BOXES od sizes
G4 Dxx 20mm x 59mm single
H H . 40mm x 59 double
Video Electronics A
For icom, Dray, Wells, DAIWA, Datong. N334 MHz Total Adspace 3issues 6 issues 12 issues
equipment. logbooks, prepayment single £47.00 £88.00 £158.00

rotators, cable, etc. rates double £94.00 £176.00 £316.00
OPEN $-5pm. Closed Wednesdays
RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

141 Lancaster Road; M;r;c;:be::nac;:gi: LA4 Sg ' |
shone:l( ) | TO: Radio & Electronics World - Sovereign House - Brentwood - Essex ]
| CM14 4SE - England - (0277) 219876 ]
JAYCEE ELEc I "oulcs LTD l print your copy here........ |
JOHN GM30PW l l
20 Woodside Way, Glenrothes, . e i
Fite KV'I 5” e R OO l
Tel: 0592 756962 u |
Open: Tues-Sat 9-5 ' I
Quality secondhand equipment in stock. Full l """"""""" '
range of TRIO goodies. Jaybeﬂam - Microwave l NUMBER OF INSERTIONS REQUIRED '
Modules - LAR.
| single County Guide  3....£47.00.[] 6...... £88.00..[] 12.... €15800.7 |
l Double County Guide 3. £94.00..[] 6..... £€176.00..[] 12..£31600..[] l
E1. ESON ELECTRONICS l Cheques should be mode payoble fo Rodio ond l
PAYMENT ENCLOSED E‘ Elechonics World Overseas payments by infemaho-
158 Lower Green, I BalMoreviOoes i
Tel: (025'3, 885107 l Conditions — Payment must be sent with order form No copy changes ollowed. Ads accepted sutwect 1o our .
l standord conditions, ovoiloble on request l
Open 930am - 1230, 130 - 530 Closed Wed & Sun
o Elo(’:';:omc Component Specialists ' Registered No 2307667 (England) .
A wide range of electronic components. IC’s, capacitors. ' | l

transistors, resistors. plugs and sockets etc I | l I | I I I
prp—————— =y L RN N NN NN LN
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Radio&
Elec ronlcs

The communications and electronics magazine

ADVERTISING RATES & INFORMATION

spl A AD RAT series rates for consecutive insertions
depth mm x width mm 1 issue 3 issues 6 issues 12 lesues
61 x 90 %page £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 Y4 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 1 issue 3 issues 6 issues 12 issues
128 x 186 or 263 x 90 ‘/.v pnge £420.00 £395.00 £375.00 £335 .00
297 x 210 1 page £810.00 £760.00 £730.00 £650.00
Covevs Qutside back cover 20% extra. inside covers 10% extra
SPECIAL pOSIT|0NS 10% extra [Bleed area - 307 x 220]
F.cmg Matter 15% extra
m ERguap et
colour & mono proof ad mono no proot and smell ad mono artwork on sale thurs
Sepla7 16Jul 87 22 Jul 87 24 Jul 87 13Aug 87
Oct 87 13Aug 87 19Aug 87 21Aug 87 10Sept 87
Nov87 10Sep 87 16 Sep 87 18Sep 87 80ct87
Dec 87 150c¢t 87 210ct 87. 230ct 87 12Nov87.....

CONDITIONS & INFORMATION

smu RATES It series rate contract iscancelled the advertiser

r@8 rates also apply when larger or additional will be liable to pay the unearned series discount

Printed — web-offset
PAYMENT

Qverseas payments by International Money Order
Commission to approved advertising agencies (s

spuce 10 that initially booked (s taken

An ad of at least the mimimum space must appear
10 Consecutive 1ssues to quality for series rates
Previous copy will automatically be repeated f no
turther copy 18 receved

A hold ad 13 acceptavle for maintaining your
series rate This will be
inserted «f no further copy s recewved

Display Ad and Small Ad series rate
contracts are not inteérchangeable

already taken

coMw
Except tor County Guides copy may be changed
monthty

No | charges for
tions (except for Colour separations)
For llustrations just send photograph or artwork

Colour Ad rates do not include the cost of
separations

Q or (ltustra-

Above rates exclude VAT

All singie insertion ads are accepted on a pre-
payment basis only uniess an account is held
Accounts will be opened for series rate advertisers
subject to satisfactory credit reterences
Accounts are strictly net and must be settied by
publication date

10%

CONDITIONS

10% drscount f advertising in both Radio &

Electronics World and Amateur Radio A voucher

copy will be sent to Display and Colour advertisers
only

Ads sccepted subject 1o our standard conditions

available on request

FOR K INFORMATION CONTACT
Radio & Elec('omc; World. Sovareign House Brentwood Essex CM14 4SE

(0277) 2198
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Barrie Electronics......................47
..... UTUTTURRIURRRRRIN o ¥ 4
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£1 BAKERS DOZEN PARCELS

Price per parcel is £1.00, but if you order 12 you get
one extra free.

All the parcels listed below are brand new components.
Uniess marked s.h.

— 5 13 amp ring main junction boxes

— 5 13 amp ring main spur boxes

— 3 flush electrical switches

— 4.n flex line switches with neons

— 2 80 watt brass cased elements

— 2 mains transtormers with 6V 1A secondaries
— 2 mains transformers with 12V JA secondaries
=~ 1 extension speaker cabinet for 6} speaker

— 5 octal bases for relays or valves

12 glass reed switches

— 4 OCP 70 photo transistors

— 4 tape heads. 2 record. 2 erase

= 1 uitra sonic s and 1 ditto

= 2 15000 mfd computer grade electrollics

— 2 light dependent resistors

= § different micro switches

21 ~ 2 mains interference suppressors

22 = 2 25 watt crossover units 2 way

23 — 140 watt 3 way crossover unit

28 — 1 6 digit counter mains voltage

30 — 2 Nicad battery chargers

31 — 1 key switch with key

32 — 2 humidity switches

33 — 2 aerosol cans of IC) Dry Lubricant

34 — 96 x 1 metre lengths colour-coded connecting wires
36 — 2 air spaced 2 gang tuning condensors

37 — 2 solid diselectric 2 gang tuning condensors
38 — 10 compression timmers

41 — 6 Rocker Switches 10 amp mains SPST

43 — 5 Rocker Switches 10 amp SPOT Centre OH
44 — 4 Rocker Switches 10 amp DPOT

45 — 1 24 hour time switch mains operated {s.h.)
46 — 1 6 hour clock timeswitch

48 — 2 6V operated reed switch relays

49 — 10 neon valves — make good night lights

50 - 2x12V DCor 24V AC, 4 CO relays

51 -~ 1 x12V 2C O very sensitive relay

52 - 112V 4C relay

53 — 2 mains operated relays 3 x 8 amp changeovers
55 ~ 1 locking mechanism with 2 keys

56 — Miniature Uniseiector with circuit for electric jigsew
57 - 5 Dolls’ House switches

60 ~ 5 ferrite rods 4~ x 5/16” diameter aerials

61 - 4 ferrite siab aerials with L & M wave coils
62 — 4 200 ohm earpieces

63 — 1 Mullard thyristor trigger module

64 — 10 assorted knobs } spindies

65 — 5 different thermostats, mainly bi metal

66 — Magnetic brake — stops rotation instantly

67 — Low pressure 3 level switch

69 — 225 watt pots 8 ohm

70 - 225 wart pots 1000 ohm

71 - 4 wire wound pots — 18, 33, 50 and 100 ohm
73 - 4 3 watt wire wound pots 50 ohm

77 — 1 time reminder adjustable 1-60 mins

78 - 5.5 amp stud rectifiers 400V

85 - 1 s shaded pole motor {” stack — | shaft
86 — 2 57 ali fan blades fit }” shatt

87 — 2 37 plastic fan blades fit }~ shaft

88 — Mains motor suitable for above blades

89 — 1 mains motor with gear box 1 rev per 24 hours
91 — 2 mains motors with gear box 16 rpm

93 — 4 11 pin moulded bases for relays

94 — 587G vaive bases

95 — +4 skirted 89A vaive bases

96 - 1 thermostat for fridge
98 — 1 motorised stud switch (s.h.}

101 — 12} hours deisy switch

103 — 1 6V mains power supply unit

104 — 14}V mains power supply unit

105 — 1 5 pin flex plug and panel socket

107 — 157 speaker size radio cabinet with handie

109 - 10§ spindie type volume controls

110 — 10 slider type volume controis

112 - 1 heating pad 200 watts mains

114 — 1 1W amplifier Mullard 1172

115 — Wall mounting thermostat 24V

118 — Teak effect extension 5° speaker cabinet

120 — p.c.b. with 2 amp full wave and 17 other recs

122 — 10 mitrs twin screened flex white p.v.c. outer

132 - 2 plastic boxes with windows, ideal for interrupted
beam switch etc

155 — 3 varicap push button tuners with knobs

188 — 1 plastic box, sloping metal front, 16 x 95mm, average
depth 45mm

241 - 1 car door speaker (very flat) 6§ 15 ohm made for
Radiomobile

243 - 2 speakers’ 6° x 4° 15 ohm § want made for
Radiomobile

266 — 2 mains transtormer 9V JA secondary split primary so
OK aiso for 115V

267 ~ 1 mains transformers 15V 1A secondary p.c.b.
mounting

330 -~ 26V 0.6V mains transformer .3A p.c.b. mounting

350 — 40 double pole leaf switches

365 - 1 7uf 660V 50hz metal cased condenser

453 ~ 2 2}in. 80ohm loudspeskers

454 - 2 2}in. Bohm loudspeakers

463 ~ 1 mains operated relay with 2 sets c/o contacts

464 -~ 2 packets resin filler/sealer with cures

465 — 3 5A round 3 pin plugs will fit item 193

466 — 47 segment l.e.d. displays

470 - 4 pc boards for stripping, lots of valuable parts

473 — 1 5% 4ohm speaker with built in tweeter Radiomobile

480 - 1 3A double pole mag trip, saves iring fuses

498 -~ 4 1000uf 25V axial electrolytic capacitors

TELEPHONE BITS

Master socket (has surge arrestor - ringing condenser etc) and takes
87T plug £3.95
Extension socket.

Dual adaptors (2 from one socket).

Cord terminating with 8.T. plug 3 metres
Kit for converting old entry termminal box 10 new 8. T. master sockal
complete with 4 core cable, cable clips and 2 8T extension
sockets £11.50
100 mtrs 4 core telephone cable £8.50

COMPACT FLOPPY DISC DRIVE EME-101

The EME-101 drives 8 3 disc of the new standard which despite
its small size provides a capacity of 500k per disc, which is
equivalent to the 34 “ and 53  discs. Wa supply the Operators
Manual and other information showing how 10 use this with popular
computers: BBC, Spectrum, Amstrad etc. All at a special smp price
of £27.50 including post and VAT. Data available separately £2,
refundable if you purchase the drive.

EVERLASTING BATTERIES!

Well not quite, but if you don’t switch R on, the kthasm battery has an simost mdefruta
shetf e, which makes R surtable for standby & simslar aso for
Quarz clocks and nstruments that draw ondy macroscopsc currents The itheum battery
we have 1t 3V and sbout a3 beg and theck as 2p coin Price 2 for £1 ret BO 558 Note
thesa phug o DAl socket our ret BOSS3.

3 POLE MODEL MOTOR

Will aperate from as low 83 1.5V and speed will mcraase steadly as the voltage is
ncrsased, 3t IV howsver 8 governar takes over and the speed remans constant — and
deal motor for modeis. Sure approx 28mm x 40mm sasity rrversiie and with good
length spindie 60p sach our ret BM30,

CASSETTE STEREO TAPE HEADS
With mounting brackets and with tape guides pawrs, one record/plavback and the other
wase £1 pew ret BOSAY

OPTO INTERRUPTER

Consists of » IR smitter mounted closs to iight dependent resistor when light or IR s
missrugted the changs of resistance can be made to switch or apereta 8 relay - usehul
for counting, motor stoppang stc Prica 2 for £1 ref BOSAS.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the
lengthening or shortening day. An
expensive time switch but you can have it
B for only £2.95 without case, metal case
- £2.95, adaptor kit to convert this into

9 y a normal 24hr. ime switch but with the
added advantage of up to 12 on/offs per
24hrs. Thus makes an idesi controller for

Ex-Blectnerty Board the immersion heater. Price of adaptor kit

Guarsatesd 12 months is £2.30.

12 voit MOTORS 8Y SMITHS

Made for use in cars, etc. these are

very powerful and easily reversible. Size
3}"long b‘3 dia. They have a

good Iemil of }~ spindle -

1/10hp

1/8 hp £5. 75 1/6 hp £7.50

SOUND TO LUUIGHT UNIT

Compiete kit of parts for a three channel sound to light unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it 1s plenty rugged enough for disco work. The unit is
housed in an atiractive Two tone metal case and has controls for
each channel, and a master on/off. The audio input and output are
by }” sockets and three panel mounting fuse holders provide
thynstor protection A four pin plu% and socket facilitate ease of

connecting lamps. Special price 1s £ 14.95 n kit form

0 7 0

This Month's Snip
97 YOU OR MONITOR idesl to work with computer or video tamera uses Pulips
biack and wiwta tube ref M24/306W. Which tube is implosion and X-Ray radsation
protected VDU 13 brand new and has a time base and EHT circurty. Requwes only &
16V de supply to set t gong. 1's made up in & lacquered metal framework but has
apen sides 30 shouks be cased {rt you are handy with a drill and hls you could make
2 case out of two of our 64 spesker cabmets). The VDU comes compiets weth
carcut chagram and has been hne tested and has owr sox months guarentee Otersd
at 9 lot less than some hrms are asking for the tube alons, only £16 plus £3 post
We 2is0 have some that tesied the kne test, agam brand new tut oftered wrthout
guasantee ot £8 pius £3 post We do & knt tor the 16V 2A psu to aperate thes moni-
tor price is £3 our et 3P26,

SLIDE SWITCHES
Sub miniature size only 10mm x 4mm single pole change over or on /ot Prce 5 tor £1 ret
BO553.

LOW VOLTAGE RELAY
OMRON 3.5V corl, phag in bl sockets, 5a £/0 contacts Brand new ottered at a ity price 2
for £1 ret BO548

POLARISED RELAY

Dependwng upon its dwrsction dc current as low 14 Ma makes this open circuit, 3o ft could
be used to protect delicate mstruments or as on earth leslage, or reverse voltage o stc
2 for £1 ret BOSAS.

SLOTTED OPTO SWITCH

Intra rad smitter and ssnsor mounted in siotted mouidng. 30 that the emetter beam when
broken makes 3 contactiess switch, can be used In slectroni IgNIMoN. 5peed sensng stc
e, Prics 2 for £1 ref BOS4S

24hr TIME SWITCH

Beautully made with West German pracision. Just under 4° square with 15amp c/o
contacts can be set srywhere around 24he sl 1o the nearest 15 mns aiso with & overde
switch Ret 8PS but hurry we hav sonly 300. Prce £8,

COMPUTERS

The Acom “Electron as used in many schaols for games and serious jobs Works
mio colowr o Black and Whvte TV. Praper price was £199, owr Prce. tested and
workng £45 + £3 post, tested but shgitly taulty £36 + £3 post and lastly tested
but not working £20 + £3 post, all are new and completa with mans P $.U., 300
page handbook, TV iead. and starter cassette Full range of Sottware also in stock
ot very low prices

TELEPHONE LEAD
3 mtrs long terminating one and with new BT, fat phug and the other and with 4 correctly
coloured coded wires 1o fit 1o phone or apphance Replaces the leed on old phone makung X
suitable for new BT socket Prca £1 ret BO552 or 3 for £2 ref 2P164

POWERFUL IONISER

Generates approa 10 times more IONS than the ETI and simslar crouts Wil

refresh your home. office, shap, work room stc Makes you feel better and work
# complete mains opersted kit case mciuded £9.50 + £2 P&P.

J & N BULL ELECTRICAL
Dept. R.E., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders
under £20 add £1 service charge. Monthly account orders accepted
from schools and pubhc companies Access & 8/card orders
accepted. Brighton 0273 734648 or 203500

NEW ITEMS

Soma of the many described In owr current kst which you will recerve with your parcet

£2 POUNDERS*

2P120 - 1 combaned clockwork switch and thermostat tor boser control

2P122 - 1 30s rotary switch, surface mounting with pointer knob

2P123 - 1 250 rotery switch. surface mounting, cover engraved, high, medwm low and
oft

2P124 - 1 28kv 001mid block condensor

27127 - 1 30s broge rectifier sssembly on hest sinks

2P129 - 1 10mm motor 115V 30 supphied with adaptor for 230V
2P131 - 1 Crowret motor 230V fits the Crouzet gearbox

2P132 - 1 coshng hest-stae for firs warmang or protection

2P133 - 1 Cocurt bresker 20s. Crabtres ref CS0

2P134 - 1 9 500mA psu, phigs into 138 socket

2P135 - 10m 10 conductor mtercom cable

2P136 - 12 ;kw slement made for tangential biowers

2P137 - 1 Thermo couple, staniess stesl tpped for measunng internal heat
2P138 - 1 Mans transtormer 20V-0-20Y Te upoght mounting
2P141 - 1 rechargesbie battery D suw (4 AH) solder tag ended
2P142 - 10m 4 pew mtercom cable White PYC outer

2P144 - 1 mans opersted reley with 4 x Ba c/o contacts

2P145 - 110,000 o 70V d & smoothing capacttos

2P146 - 17,800 ut 150C d.¢. smoothing capacitor

2P147 - 1 10w 100ohm lne metchung trenstormer

2P148 - 1 Techncal information on 3” FDO refundable f you buy tdd
2P143 - 5 df battery opersted model motors.

2150 - 1 PSU chassis wth ali components for 24V 2A d.c. unwred
2P151 - 1 Metal box 14§ x 14 x 4 with id sdd £2.00 post
2P152 - 1 Motor stant capacitor 80wt 250V

2P153 - 1 Two station intercom unused but e reject

2P154s - 1 Mecad charger — plug into 134 socket 5 2V .JUA output
2P1540 - 1 Nacad charger — phug into 13a socket BV VA output
2P155 - 1 Mains transformer grang 16, 17, 18 & 20V 80W
2P158 - 1 Oven thermostat with tamg calidrated knod

2P158 - 1 9V 500ma cased with mans lead and output lead
2P160 - 1 138 phug adaptor fused takes I x 138 phygs

2P181 - 1 67 cugonal sx0e cutters

2P182 - 1 Sterso Matrx PCB mounting desmphas:s K35

2P163 - 1 AC Working capacttor 12ut 880V AC or 1500V dc
2P163a - 1 AC Workung capacttor 14ut 350V AL or 800V dc

P164 - JPM:W!JmnhqlqlmldBT phug other and
£3 POUNDERS*®

3PT - 1 OC vohage. doubler or haiver for 12V to 24V 12 to 6V 24 to 12V

kig] ~ 1 24 tme switch Sangamo, new condrtion Guarantesd 1 yesr

3F9 = 12V 500mA psu phags = 138 socket

P10 - 1 Mans trenstormer S0V 2A with 6 3 prot gt winding. uprght mounting,
fulty shrouded

3p13 - 1 Noze fiter to fit m mamns lead of apphance up to 252

P15 - 1 waterproot cass wall taks 200 watt trenstormer

3P16 - 1 sgnai box, 3 lamps on face plate of metal box sure 5§ x 3¢

3P17 - 1 choke and starter to work 8 Huorescent tube at 125W

P18 - 122Y 33 mans transtormer with brdge rect Htted on tap panel

320 1 0-5¢ ammeter 3} ac/dc ax equpment

2N 1 powsr factor correction condenser 35ut 350ac

322 1200va - auto transtormer 230 te 115V torrordsl sncapsulated £1.50 post

323 - 1 36V-0-36V tapped 20V-0-20V 100ve
= 13 Hoppy desc for Amstrad stc
= 17" Elctrcians pliers

£4 POUNDERS*

- 1 Cor Radko serial

4P12 - 50m low loss co-ax 7Sohm + £1 post

- 3 Hortsman time and set switches 15amp

4P14 - 1150w mains transformer “c” core 43V 3.5A secondery

4,15 1 powerhul motor 27 steck fiied with pearbox final speed B0rpm mains
opersted. couid operate door opener stc

4P17 1 Urissiector 3 pole 25W, 50V cot standard sire

4P18 1 Vot meter with dgtal display (DIGIVISOR)

4P19 - 112V dc motor will ft to gearbox 4P20
4P20 - 1 Gex trin grving speed reduction

£5 POUNDERS*
5P86 - 1 Transtormer uprght mounting 230/240V primary 2 x 100 Ta secondary
5P88 - 1 Transtormer i waterproof metal box 24V 5A edd £2 post

5P89 - 14 bank hesting slement sach 2kw desl comvector heater
5P30 - 118" long tangential hiower with motor 8t one and

5P91 - 1 14" blowsr, motor in middie

5P92 - 10m Audw co-ax double screened 75ohm super low loss for TV
5P93 - 167 Alarm el 24V dc or ac

5P94 - 1 Current transtormer 14V out with 1a 6 input

5P95 - 1 Vintage photo ool

5P97 - 1 impedance matching transtormer 0—4-5-8-160 ohm 100 add £150 post
5P38a - 1 0-30a ammeter tor mounting outside control penel

5P38d - 10-180a ammeter tor mountng outside control panel

5P39 - 1 Mans opersted blowwr centriiugel output sue app 57 x 137
5P100 - 1 Mans spitter 452 switch 3 x 150 fused crouts

5P101 - 1 Model motor 1 rpm from BV reversible

€‘7 POUNDERS*

~ 1 Instant hest solder gun ~ mans with renewable tip and job ight

£8 POUNDERS*
8P1 - 1 Charger transtormer 102 upright mounting 230/240 prmary 16v 102

secondary
BPZ - 1 8" underdoms slermbetl surtable for 3 firs alerm or burglar slarm masms
oper sted

8P3 = 1 hest 3ink big powsrtul 30 deal for power transmitter

BPS - 17/, ho motor 300 rpm capacitor nun

BPE - 1 24l time twitch - Zmoﬂxlaa:/n:wtmrnrnl}'
87 1 Silent sentinel imasibie ray

8P8 -lmnmnnunuzmmuw

£10 POUNDERS*
10P13 - 1 reversible motor with gearbox 104rpm Parvelux
10P14 - 1 100a twne switch 1 on/cft per 24hr axtra triggers £1 paw

10P15 — 1 Max demand metes 230 ac mawns

10P16 - 1 powerhyl s mover 2 smalt type Diowsrs with motor in maddie
10P18 - 1 mains opersted kisxon

10P1S - 112V slarm bell rsally loud, mains operated. in ron case + £5 post
10P21 - 1 super metal box sze 19”7 x 20" x 7 desp lockable + £3 post
10P22 - 1 sensitrvs volt meter reley

10P23 - 1 trut machene heart 3 frust wheels sach stepper motor oper sted
10P24 - 1 bug panel meter tace sue 41 x 2 200uA movement scaied 1410
10P25 - 1 100W sudw transtormer S0-0-! pramary 8 ohm sscondary
10P28 - 1 "Secrstary” phone auto-cesther compiate untested 3ol 83 such
10P29 1 12V angene cookng ten

10P30 - 1 instrument psu on pch has 4 outputs .12V/ SV BA/12V 5A/5V 5A
10P31 17 day time swtch 184 c/o contacts sep switches for sach day
10P32 - 168 rpm 1/8th hp motor reversible

£15 POUNDERS*

15P1 - 1 it for 115W N fi amp
15P2 - 1kt for psu to supply o or two 15P1 smps
15P3 - 1 time switch bettery or mamny apersted - 184 c/o contacts, 7 dey

programmable has 38h reserve
£25 POUNDERS*
25P1 - 11500 PSI hydraukc pump 24Y dc motor, made for opersting mrcralt under-
carmiage wtc
LIGHT CHASER KIT motor driven switch
bank with connection diagram, used in
connection with 4 sets of xmas lights
makes a very eye catching display for
home, shop or disco, only £5 ref SP56.
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QSL MAIL BOX is the alternative professional QSL CARD mailing service
dedicated to the rapid distribution of QSL CARDS efficiently worldwide
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Membership to QSL MAIL BOX is open to all AMATEURS and SWLs who
wish to confirm those all important QSOs.

Allmember's QSL CARDS received by QSL MAIL BOX will be despatched
each month on the same day each and every month by FIRST CLASS
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Quantity. So all QSL CARDS in your box on your despatch date will be
mailed to you.
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Membership to QSL MAIL BOX is by annual subscription. Just complete
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them to us and our worldwide QSL MAIL BOX is at your service.
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