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AMTRONICS (ronBrIDGE) G4 SYZ

THE AMATEUR RADIO SPECIALISTS IN KENT

CLOSED MONDAYS: 9 TO 5.30 TUES TO SAT

A
YAESU FDK FORTOP L B.N.O.S. ADONIS

FT2902m.......... £249.00 750XX....cccen.n. £309.00 Converter.......... £26.95 1-100 Linear..£172.50 Safety Mic ........ £35.00
FT4802m.......... £399.00 725XFH............. £209.00 70cmTX............ £149.00 3-100 Linear..£172.50 Safety Mic ........ £24.95
FT79070cm.....£299.00 70cm EXP......... £239.00 70cm TX/RX....£169.00 10-100 Linear..£149.50 503 MiC .............. £39.50
24cm TX. ... £199.00 25ampPSU...£12545 303 Mic .............. £29:00

TB3HF 14-21-28MHZ ..ot £189.00

YB — i k

JAYBEAM — Full range in stoc VR3 HF 14-21-28MHZ V@ItiCal ... £47.00

5XY/2m 7.8DB
8XY/2m 9.5DB
10XY/2m 10.8DB

MBM 28 70cm 11-5DB
MBM 48 70cm 14.00DB
MBM 88 70cm 16.30DB

LW 52m 7.8DB
LW 82m 9.5DB
LW10 2m 10.5 DB
LW16 2m 13.4DB

Phasing Harness
PMH 2/2m 2 way 2v
PMH 4/2m 4 way
PMH 2/70cm 2 way

C5 Colinear 2m 4.8 DB

LR1 Colinear 2m 4.3 DB
UGP/2m Ground Plane 0-0DB
C8 70cm Colinear 6-1 DB

ALSO. PMH 4/70cm 4 way
Poles, Masts, Rotors, Brackets, Clamps, Plugs, Sockets, Cable, Tape etc always
in stock. FAST MAIL ORDER:

Access, Visa, Postal Order or Cheque.
Instant HP with Call sign for callers at
the shop.

SPECIAL OFFERS

NEW FDK 750xx 2m Multi 20 watts. 2 VFO.
CW Semi Break in. Side tone monitor.
Auto scanning. Optional 430 MHz
expander ..o, £309.00

FDK 725 x 2 metre FM 25 watts. Transceiver.
2 VFO'’s. Optional for 430 MHz expander

........................................................... £209.00

VHF Dual Band 4318 Channel Scanner.
24 hour Digital Clock. 70,0000/87.9875
MHz. 140,0000/175.9875 MHz. 8
programable memories. 12 voit S x 8020M
............................................................. £90.00

GLOBAL MINI CLOCK El

Rotate the Globe: London and

Country zone time.

Special price .....cccoceeveeenn, £49.95

WE ALSO SELL:

Met: Welz: KDK:  Azden: Drae:

Datong: Diomond: Sagant: Amtron
kits: DK Tronics ZX software.

AMTRONICS
SEND LARGE SAE for details on any

of the above equipment.
THAT NEW RIG CAN BE AVAILABLE TO YOU. ASK FOR
DETAILS WHEN YOU CALL OR WRITE FOR A QUOTE.

8 TOLLGATE BUILDINGS, HADLOW RD, TONBRIDGE.  TEL: (0732) 361850

P
INSTANT CREDIT AT VERY COMPETITIVE RATES FOR mummm

VISA
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FROM THE COMPANY
THAT SUPPLIES
THEM AL’L---

Once again we are pleased to bring to your notice details of
new equipment available now, or available soon - also
continuing our policy of bulk purchases for best prices we
are able to offer many popular lines at superb prices.

Remember of course all our equipmerit can
be purchased by mail order on credit card. We can
also offer interest free h.p. on many items.

K‘Eﬁwooo\W ] — YAESU FT102

1com/ == FT757GX
” £650.00
INC
THE LATEST AND GREATEST HF MOBILE OR BASE STATION >
The H.F. Transceiver that needs no hidden extras. SPECIAL LOW PRICE FOR THIS

C.\W. Filter — Full Break In — lambic Keyer — |.F. Shift — SUPERB TRANSCEIVER.
Noise Blanker Pre-Amp A.M. FM.S.S.B. Gen Coverage. (Phone for Details.)

- A.O.R. — AR2001 SYNTHESISED
FTV 107 R TRANSVERTERS § B SCANNING RECEIVER
FITTED WITH 2 METERS (e ——— Continuous
Now available for the following - ‘A coverage 25 to
equipment ; s — / r 550 MHz, AM/
FT102 — £125 TS430S — £135 = ¥ ) NBFM/WBFM
T$930S — £145 IC751 — £125 26-520 MHz, AM/FM, 20 Memories, ; N Digital.

Tuning Meter, Priority, GHz Function "5 4 Memories.

Just plug in and gol Switch (520 kc/s to 3.7GHz} + Lots
more. Phone for details. Continuous coverage, PO.A.

IC@2 same size as the Ic2e § AIRMATE — 7
New case design with O REA LT
semi alloy construction. st s e PR |

LCD Display/Bar Graph FRG7700

,S_"a/T_% PP?(r)neter. o) THE MOST POPULAR VHF/UHF RECEIVER l§ BTy & 1]\

‘ AVAILABLE TODAY: A
half and 2 watts. ' ; 20 Memories, AM/EM, FTV 107 _with 2 metres
Keyboard entry/scanning. & 118 to 162 MHz, 296 to 360 MHz. .
10 Memories  Priority channel. Extremely small — 4/:x6/:x1/;

SONY ICF 7600D (B =

THE LATEST COMPACT GEN-COVERAGE
RECEIVER FROM SONY

[ Soe F"g’:‘»e .
losiage SOMRz, g . YAESU = TRIO/KENWOOD — ICOM — FDK — TONO — TASCO
igital reacout, scanning,  § g == ~ WELZ — MUTEK — ADONIS — DIAMOND — BENCHER
MEMIIE Sl ALONE £ 'B—, JET — ALINCO — DRAE — BNOS — DATONG — STUMECH

the size of a paperback

, — BEAM — MICROWAVE MODULES
FM/AM/SSB P.O.A. f / N

& last but not least, Brenda’s coffee!!

AMATEUR RADIO EXCHANGE

373 Uxbridge Road, Acton, London, W3 9RH Tel: 01-992 5765/6/7.

(Just 500 yards east of Ealing Common Station on the District Lines and 207 bus stops-outside.)
38 Bridge Street, Earlestown, Newton-Le-Willows, Merseyside. Tel; 092 52 29881
Our North West Branch run by Peter {G4KKN).

CLOSED WEDNESDAY AT ACTON AND MONDAY AT EARLESTOWN. BUT USE OUR
1 24-HOUR ANSAFONE SERVICE AT EITHER SHOP. hs ,
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S PRACTICALLY ALL THE WIRELESS
am I PARTS YOU'LL EVER NEED, GATHERED
TOGETHER IN ONE CATALOGUE...

INTERNATIONAL

Coils, crystals, filters

TOKO coils, filters chokes. UNI crystals, filters,
NTK and Murata ceramic filters. Probably the
broadest stock ranges of these types of
o B component in the world, and a full service
@\:\\ﬁ-’" - from AMBIT INDUSTRIAL MARKETING to

: support the OEM with custom requirements.

Semiconductors for radio communications

ICs, Varicaps, FETS, MOSFETS, RF Power for HF,
VHF, UHF. A broad selection that will meet the
majority of requirements in receiver and
transmitter designs

High Performance Coax Relays, switches
etc. PC and connector relays engineered to the
highest standards, plus a broad range of
electro-mechanical support including push,
toggle, and keyboard switches, rotary
switches, plugs sockets etc.

‘h.b%,‘ ”

Test Gear and Tools

New Black Star Frequency
counters, Weller and Antex
soldering tools, plus a wide
selection of all types of equipment
and tools for home and work.

Communicat
Technology

for the enthusiast
(and professional)

200 North Service Road, Brentwood, Essex CM14 45G
Tel: Consumer (0277) 230909. Industrial (0277) 231616
Telex: 995194 AMBIT G.

Data: (0277) 232628 REWTEL» (300 baud duplex)

v SPRING CATALOGUE
* REGIONAL SALES COUNTERS Parts, Project Packs, Test Gear

Solent Component Supplies, 53 Burrfields Road, Info and 3 x £1 discount vouchers!

Portsmouth ;
Broxlea, Park Lane, Broxbourne, Herts ORDER NOW for FEB Shipment — 80p
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Build your own

system and
SAVE POUNDS!

OIGITAL ULTRASONIC DETECTOR | ALARM CONTROL UNIT
US 5063

-l

® 3levels of disce 1t against Lalse

wlatms The heartof any alarm systemis the control unit
® Crynta ol for great L slability The CA 12500tfers every possible feature that
® Adjustable tange up to 261 I ts Wikely 10 be required when constructung a
: t]’\,' 1 delays system whether a highily sophisticated

2V opreation mstaliation, or simply controling a singie
This advanced new modute oses digral signat | yaanene switch on the front door
processing 1o provide the highest level of | g g inelectronic sirendrives 2loud speakers
sensilvily whilst discntmnating agans tpotentiat | ® Provides exit and entrance delays together
talsecalarm canditions The moduke has g built | with lixed alarm time
mexitdelay and tiesed sl peood, together with ® Batteryback up with tnckle charging facity
S L e ] felay. plus many more ® Operates with magnetic switches. pressure
wtstandamg features  Thes advanced new

pads. ultrasonic or | R umits
modubet s avintable at

only £13.95 + VAT,
ULTRASONIC MOOULE

® Ant tamper and pamic facibty

® Statuhised output vottage

@ 2 operating modes  tull alarm anti tamper
and panic facihity

® Screw connections for ease of installation

Us 4012 ® Separaterelay contacts for switching external
| toads
g ® Testloop facilit
- | p acility
[

Price £19.95 + V.AA.T.

| SIREN & POWER SUPPLY MODULE
| PSL 1865

Aappheatons thesystemis avaitible at

only £25.61 + V.AT.

® Adqustable tange from b 251
Thes popular low cost wltrasons tecton is
Hready used miewide range of applicattons fron
trader detectors 1o automstic hght switches
ind dour opening equipnient featurng 2 LED
Deators for east setting up. the
Tepresents oulsta vl "
£10.95 + VAT,
I Acomplelesienandpower supply modutewhich
|NFRA—RED SYSTEM 1s capable of providing sound fevels of 110dbs
at 2 metres when used with a horn speaker. In
iR 1470 | addition, theunitprovidesastabihised 12V output
I upto 100mMA Aswitchingrelayss alsoincluded
| sothattheumtmay be usedinconunction with
{ the US 5063 or US 4012 to torm a complete
| atomn
| Price £9.95 + VA.T.
|
HAROWARE KIT
Consistingotsepatate transmitter and recever HW 1250
bothul whichuare housed mattgeive mouded |
cases  the system provides  an invisible 0n|y
modulated beam aver distances of up to 501t £9.50
penating o reldy when the beam s broken :
tended Tor ose msecunty systems, butatso |+ VAT 2
deal for photoyrapl and  measurement

This attractive case is designed to hogse
the control unit CA 1250, together with

N

GAREX comn

SX200-N

THE
SUPERIOR
SCANNER

COMPARE THESE FEATURES

THE CHOICE OF THE PROFESSIONALS

* SPECIALLY DESIGNED FOR EUROPEAN MARKET

* MICROPROCESSOR CONTROLLED 32,000
* CHANNELS

* AM & FM ALL BANDS

* WIDER COVERAGE: 26-58, 58-88, 108-180, 380-514MHz;
includes 10m, 6m, 4m, 2m & 70cm Amateur bands

* 5kHz & 12%.kHz FREQUENCY INCREEMENTS

* 16 MEMORY CHANNELS WITH DIRECT ACCESS

* 2 SPEED SCAN/SCAN DELAY CONTROL

* 2 SPEED SEARCH UP AND DOWN

* SEARCH BETWEEN PRESET LIMITS UP AND DOWN

* 3 SQUELCH MODES inc CARRIER & AUDIO

* RELAY OUTPUT FOR Aux CONTROL

* INTERNAL SPEAKER

* EXTERNAL SPEAKER & TAPE OQUTPUTS

* LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM

* AM-PM CLOCK DISPLAY

* 12V DC, 230V AC OPERATION

* 12 MONTH WARRANTY FACTORY-BACKED SPARES
& ‘KNOW-HOW' AND THE ALL-IMPORTANT
PREDELIVERY CHECK BY GAREX THE

MAIN SERVICE & SALES AGENTS £299.00 inc VAT

DELIVERED
EXCITING NEW RANGE OF SCANNERS AVAILABLE
SOON, INCLUDING THE SX-400. SAE FOR DETAILS

* REVCONE *

A superb quality 16 element, all British made, VHF/UHF broadband fixed aerial from
Revco. Ideally suited to $X200 and other VHF/UHF Receivers.
Covers 50-500MHz PRICE £24.95 inc

Size of each unit 80 x 50 x 35 mm.
ey d s switch. Supplied with the necessary

mounting pillars and punched f_ront
panel, the unit is given a _profesmonal
appearance by an adhesive silk screened

POWER SUPPLY & RELAY UNIT

alarm system which comprises the US5063,
PSL. 1865, loud speaker type 3515 and
key switch 3901. Attractively styled, the

5%"” HORN SPEAKER HS 588

unit when complated, provides an effac-

This weather provt horn speaker  provides K I h liati
extremely high sound pressare levels {110dbs tive warning system without installation
a2 metresy when used with the CA 1250, PS problems, size 200 x 180 x 70 mm.

1865 0r SL 157 Price f4.95 « VAT

T MOOULE
3-POS. KEY SWITCH 3901 UETHASDNIG: MOOY

ENCLOSURE . &

Units on demonstration.
Shop hours 9.00-5.30 p.m.
Wed. 9.00-1.00 p.m.

SAE with all enquiries.

Sunable metalenciosure for housinganindwvidual

ultrasomic moduie type US 5063 or US 4012

Supphed withthe necessary mounting pritars and

screwsetc  ForUS5063order SC 5063, tor
| US 4012 order SC 4012

Add 15% VAT to all prices.
Add 50p post & packing to
all orders.

RiSCOMP LIMITED

Dept. REO1

21 Duke Street,
Princes Risborough,
Bucks. HP17 OAT

Order by telephone or post
—— using
@ your credit card.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

Single pole. 3 pos key switchintended foruse
with the CA 1250 Price £3.43 + VAT
| i £
. - : on
ANl modules are supplied with| | 2 gys
comprehensive instructions. ’
P + VAT

the appropriate LED indicators and key %
i

A‘.,-‘ .Princes;Risborough{084.44)6326

sz:ﬂimw o a1 i ] e e e OO PRy SR-9 monitor: 2m FM with 144-146 MHz full coverage VFO + 11 xtal
contaris a ety with 3 an conacis Theunt | HARDWARE KIT controlied channels; ideal for fixed/M,/P use, 12V DC operation £47.50.
mdesignedtooperatewithupto 2ulvasonicunds HW 5063 CRYSTALS FOR NR-56, SR-9, SR-11, HF-1 2, TM-56B All 2m channeils from
 Vinfrared unitIR 1470 Price £4.25 « VAT 0 (145.00) to 33 (145.825). Also 144.80, 144.825, 144.85 Raynet at £2.60 (+ 20p
only post per order). Over 40 popular marine channels at £3.00 {+ 20p P&P)

SIREN MODULE SL 157 £9.95 RESISTOR KITS a top selling line for many years. E12 series, 5% carbon
Produces aloud penetratingsiciog tonewhich. |+ VAT, fiim, 100 to 1m, 61 values, general purpose rating YaW or W (state which) /
when coupled 1 a suitable: ham spl‘dk(;l o Starter pack § each value (305 plec_es) £3.10
.(,)mm Ces 'sp Lg s”;{/c [1"1(').%1 in netres S’t_anc:jard pkacsk 10 ia;;t\wNvaI;zew(ISZé)18|epes) ; £5£.5§555

ui.’hnu\g. rom & brodol =g o«‘t..ms,an . . =T ixed pack, 5 eac AW + pieces N
Ay M- w0 e KCIRERCRS it comainad Giant pack, 25 each value (1525 pieces) £13.60

SCOOP PURCHASE OF BRAND NEW PYE WESTMINSTER
& PF-70 SERIES SPARES  SAE LIST.

PYE RADIOTELEPHONE SPARES (SAE full list) Ex equip, fully guaranteed,
Cambridge AM10 10.7MHz 1.F.£3.65 2nd mixer £3 455KHz block filter 12V2KHz
£8.40 ditto 25KHz £3. 455Hz AMIF £4.95 Audio bd. £1.95

WESTMINSTER W15/W30AM RxRF 68.88MHz or 148.174MHz £6.95 10.7MHz
IF (inc. 12Y2KHz xtal filter) £8.25 2nd Osc £2.10 455KHz |F £5.65 455KHz biock
filter (12v2KHz) £7.35 Squelch £1.45 Aerial relays £1.50 PYE SPARES ARE

OUR SPECIALITY COMPLETE UNITS ALSO AVAILABLE
GAREX FM DETECTOR and squelch conversion for Pye R/T equipment
Ready Assembled, full instructions. Tailor-made, easy-fit design, replaces
existing squelch board, with minimum of modifications. For AM Cambridge
£6.30; for Vanguard AM25B (Valve RX) £6.10; for Transistor Vanguard AM25T
£6.95
MAIN DISTRIBUTOR OF REVCO PRODUCTS

—

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING,
HERTS HP23 4LS
Phone 0296 668684. Callers by appointment only

PRICES INCLUDE UK P&P and 15% VAT ?
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NEWS—

Going up

Ithas recently been announced that Dr Martin Sweeting’s
satellite team at the University of Surrey is to build another
satellite. Thiswill be very similarto the original UOSAT -
indeedit'sgoing to be called UOSAT-B prior tolaunch and

UOSAT-2 after launch.

The first UOSAT was launched by NASA two years ago on
6th October 1981 butit continues to provide muchscientific
and space engineering information, and itssignals are
received by thousands of amateur and professional ground
stations throughout the world (some of whom use the R&EW
UOSAT receiver, published in May '82!) It attracted particular
attention because it was the first spacecraft to transmit
information by means of aspeech synthesiser as well as by
morse and high-speed telemetry; it was thus of special value
toschool groups and amateurs lacking sufficient practicein

morse.

Thepianis totaunch UOSAT-Bin February as asecondary
payloadto anew LANDSAT spacecraft, whose launch has
been broughtforward asaresult of the premature demise of
LANDSAT 4. However, building such a sophisticated craft as
UOSATIinonly five months represents aconsiderable
challenge, particularly as the design of nearly all the on-
board electronics will either be new or greatly reworked.
Let's hope itall goes without any major hitch.

Moredetails of this project can be expected in nextmonth's

‘Amateur RadioWorld’ feature.

The antennae used for controlling satellites located on the roof of the
Electronics Department at the University of Surrey

Alive and well

We have been asked to
bringto yourattentionthat,
contrarytotheimpression
inadvertently givenin these
columns, valves arebyno

means athingonly of the past.

Forinstance,the M-O Valve
Company continues to make
and marketthree beam
tetrodes; the KT66,the KT77
andthe KT88. The company
also providesvalve
enthusiasts with information

JANUARY 1984

onthesevalvesandon
circuitsusing them.

Another service offered by
M-O Valveishelpwith
trackingdown highvoltage
capacitors, valve sockets, HT-
transformersetcforusein
valve circuits. MrN Covington
suggests thatanyone seeking
such assistance should write
tohimenclosing an SAE, at
The M-O Valve Company,
Brook Green Works, London
W6 7PE.

A ‘Mean’ Model

This multi-levelled model,
which has beennicknamed
‘The Mekon’, is being used at
British Telecom's Research
laboratories at Martlesham
Heathin tests designed to
improve telephone
performance. These testsare
being carried outin an
anechoic chamberand The
Mekonissupposed to
represent‘a “mean’ person

More provision for TV
reception

When Channel 4 and S4C
were launched justovera
year ago, these programmes
were radiated from 31 ‘main’
transmitting sites and 127
local relay stations: they were
thus withinreach of 87% of
the UK population. Over the
pastyear, afurthernine ‘main’
and 75local sites have been
added to the network,
bringing the total number of
peopleabletoreceivethese
stations up by abouyt four
millionto almost 95% of the
population.

Andinamongthe
celebrations of the first
birthdays, the IBA confirmed
that ‘the £50-million
engineering ofthe Channel 4
and S4C transmission
networks .. .willbe
continued with equal energy’.
Theprovision of these
transmission facilities-‘the
fastestbuild-up of amajor
network ever attempted in
the UK'-isdescribed as
being ‘acontinuing good

ofaverage dimensions’~
technically known as a ‘head
andtorsosimulator'or HATS.

The model has been made
toveryprecise specifications
astheideais toevaluate how
sound waves projected atthe
model bendroundit. The
outcome of this work should
helpinsettingup some new
international standards for
the designoftelephone
equipment.

news story for British

engineering'. Apparentlyitis
still fully on target.

Anotherrecent news story
fromthe IBAconcerned'a
technical breakthrough by
IBA engineers’ whereby
Central Independent
Television's new East
Midiands service has
achieved evenwider
coverage in West Derbyshire.
However details of this
development were notgiven:
itisonly known that the new
techniqueis moreimmuneto
interference. (The main
transmitter for this stationiis,
by the way, at Waltham near
Melton Mowbray.)

Awarning

Late in October, Mr Alex
Fletcher (Minister for
Corporate and Consumer
Affairsin the Departmentof
Trade and Industry) issued a
warning following reportsin
the press aboutthe use of
‘high-power amplifiers—
commonly known as ‘burners’
—to disrupt the operation of
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AUTHORISED DEALERS FOR ALL

EQUIPMENT WE SELL \W Bre dhm'

electronics

£ c&p

DATONG
D70 MORSE TUTOR £56.35

SWR PWR Meter HF/ 200W
SP45M  SWR PWR Meter 2M/70cm 100W 51.00 {100
SP200 SWR PWR Meter HF/2M 1KW 69.95 {1.50}

FRG7700

SP300 SWR PWR Meter H.F /2M/70cm 9700 (150}
Gen _cov SP400 SWR PWR Meter 2M/70cm 150W 69.95 (1.50
Recelver SP600 SWR PWR Meter H.F /2M/20KW 9700 (2.00}

SP10X SWR PWR Meter H F./2M 2445 {0.75)
SP350 SWR PWR Meter H F./2M/70 200W 5995 (1.50)
AC38 ATU. 35 to 30MHz 400W PEP 6500 (1.00)
CTi5A 15/50W Dummy Load (PL259} 795 (075
CT15N 15/50W Dummy Load (N type plug) 1395 (075)
CT300 300/1&«W Dummy Load

DATONG PRODUCTS £ c&p

PC1 Gen. Coverage Converter HF to 2M

(23] H.F. Transceiver — Gen Cov. 250MHz (S0239) 4950 (2.00}
Receive 1395.00 VLF Very Low Frequency Converter
FT102 Amateur Band H.F. Transceiver 685.00 — COAXIAL SWITCHES FL1 Frequency Agile Audio Filter
SP102 Matching speaker 49.00 (2.00} FL2 Multi-mode Audio Filter
FC102 Matching AT U. 1.2kw PEP/AV 225.00 (2.00) - 2 Way Toggie Switch (H F./2M} FL3 FL2 - Auto Notch
FC302 All Band A.T.U. 135.00 (1.50) SA450 2 Way Diecast - $0239 {500MHz) ASP Auto RF Speech Clipper (dpin plugs)
SP301 External Speaker 31.00 {1.50) SA450N 2 Way Diecast - N plugs (500MHz) 075 Manually controlied RF Speech Clipper
FT77 HF mobile transciever 9 band 459.00 () CH20A 2 Way WELZ - $0239 {900MHz) RFC/M  RF Speech Clipper Module
FP700 Power supply/speaker 11000 (— CH20N 2 Way WELZ - N plugs {300MHz) D70 Morse Tutor
FC700 ATU. 99.00 {100} 5 Way Western Rotary {H F) AD370  Outdoor Active Antenna
FT757GX H.F. Amateur Bnd Tx Gen 3 Way LAR Rotary (HF} AD270  Indoor Active Antenna
Cov. Rx POA DRAE 3-way rotary MK Keybqard Morse Sender
FC757AT Automatic AT.U. POA Codecall Selective Calling Device
FP757GX Power Supply POA TRIO RFA Wideband Preampiifier
FT726R(2)  Multimode multiband base X 3234/28 i/lM’m iﬁMstonvener
station C/w 2M 67500 =1 W 759305 9 Band TX General Cov Rx 1216.00 ANE Mo notsihiler (Audiod
F7230R Transce@ver 2M 25W FM _rnobnle 239.00 TS830S  160-10m Transceiver 9 Bands 69700 pr Auote Woodpecker Blanber
FT290R Transceiver 2M 2.5W Multimode AT230  All Band ATU/Power Meter 13500 (2
708 ponanle W Mo 24900 () M $pp30  External Speaker Unit 41.00 MICROWAVE MODULES"
i
% T’:zi:::k;r:’ gem S 299.00 (—) MMT144/28 2M Transvertes for HF Rig 109.95
NC1IC Trickle Charger (240V ac) 920 (0.75) TSA30S  160-10m Transceiver 736.00 MMT432/285 70cm Transverter for HF Rig 159.95
MMB11 Mobile mount 24.90 (100 PS430  Matching Power Supply 112.00 MMT432/144R 70cm Transverter for 2M Rig 184.00
csC1A Soft carrying case 385 (075 SP430  Maiching Speaker 29.44 MMT70/28 4M Transverter for HF Rig 119.95
FL2010 Linear Amp. 2M 10W 59.00 (1.20) MB430  Mobile Mounting Bracket 11.27 MMT70/144 4M Transverter for 2M Rig 119.95
FT480R 2M Multimode mobile FM430  FM Board for TS430 ) 3450 MMT1296/144 23cm Transverter for 2M Rig 184.00
wranscelver POA (= TS130S 8 Band 200W Pep Transceiver §59.00 MML144/30 2M 30W Linear Amp §9.95
FT780R 70cm Multimode mobile TS130v 8 Band 20W Pep Transceiver 456.00 MML144/100S  2M 100W Linear Amp (10W I/P}  139.00
transceiver POA (- SP120  Base Station Externai Speaker 26 40 MML144/100LS ~ 2M 100W Linear Amp (3W I/P)  159.00
FT208R Handheid 2M F.M. transceiver 19900 () ATIS0 - 190W Anlerina Tuner 930 MML432/30 70cm 30W Linear Amp (3W I/P)  99.00
FT708R Handheld 70cm F.M. transceiver  209.00 () P320,  ACFower Syply - TS130V 57,96 MML432/50 70cm/SOW Linear Amp 109.95
NCOC Trickle charger (240V ac} 8.00 (0.75) MC50  Dual Impedance Desk Microphone 30.80 MML432/100 70cm 10/100W Linear Amp 228 64
NCBC Base Fast charger 50.00 {150) MC355  Fist Microphone 50K ohm IMP 14.70 MM2001 RTTY to TV Converter 189 00
PA3 Battery eliminator and charger MC30S  Fist Microphone 500 ohm IMP 14.70 MM4000 RTTY Transceiver 269.00
(12V dc) 1420 (1.00) LF30A HF Low Pass Filter kW 21.00 MMC50/28 6M Converter to HF Rig 2990
; MMC70/28 4M Converter to HF Rig 29.90
FreTTo0 H'fr;:::ewer 0 16-3omrtz all 33500 () TR9130  2M Multimode 433.00 MMC144/28 2M Converter to HF Rig 29.90
FRG7700M  FRG7700 c/w 12 channel memory  389.00  (— 159500 70cm M“':\'T“’; - “3:'2?, MMC432/285 70cm Converter to HF Rig 37.90
MEMG7700  Memory Unit 98.00 (1,00} BO9A  Bass Plinth for TR3130 - MMC432/144S  70cm Converter to 2M Rig 37.90
FRT7700 Antenna tuner/switch 4250 (1.00) MMC435/600 70em ATV Converter 27.90

MMK1296/144 23em Converter to 2M Rig 69.95
MMD050/500 500MHz Dig. Frequency Meter 75.00
MMDE00OP B600MHz Prescaler 29.90
MMDP1 Frequency Counter Probe 14 90
MMA28 10M Preamp 16.95
MMA144V 2M RF Switched Preamp 3490
MMF 144 2M Band Pass Filter 11.90
MMF432 70cm Band Pass Filter 11.90

FRA7700 Active Antenna 38.70

TWA000A 2M/70cm mobile 469.00
TM201A  2M 25W mobile @ 269.00

TR2300 FM Portable 152.00
VB2300 10w Amplifier for TR2300 €5.70
MB2 Mobiie Mount for TR2300 21.00
TR3500 70cm Handheld 250.00
TR2500 2M FM Synthesised Handheld 232.00
ST2 Base Stand 51.90
sCa Soft Case 13.80

YM34 Stand mic 500/50K 8 pin 23.40 {150)
YM38 Stand mic 500/50K 8 pin + SCAN 2720 (150}
YD148A Stand mic 600/50K 4 pin 22.60 (150}
MD1B8 Stand mic 600/50K 8 pin - SCAN 49.80 (1 50)

FF5010X  Low pass filter 2800, 1100} SMC25  Speaker Mike 16.10 MMS1 The Morse Talker 115.00
FSP-1 Mobite speaker 8 ohm 6W 9.95 (075 PB25 Spare Battery Pack 2500 (1. .
YH55 Headphones 8 ohm ) 078 MS1 Mobile Stand 31.90 TELEREADERS (CW & RTTY)

YH-77 Lightweight headphones 9.95 (075)

OTR24D World ume clock (quartz) 3140 (1.00) R600 Gen. Cov. Receiver 257 00

TONO 550
TONO 9000

R2000 Synthesiser 200KHz-30MHz Receiver 398.00
[[ofe] ] ag;o giglual S(angnhworld Time Clock g;.;oo
Hi eluxe Headphones 3

HS4 Economy Headphones BRI POWER SUPPLIES

SP40 Mobile External Speaker 14.26

tC-751 New H.F. Transceiver
IC 720A HF. Tx « Gen. Cov. Rx 30.75 (1.50) 12 AMP 74.00 {2.00)

IC PS20 P.S U. for above with Speaker . [ 4900 200) 24 AMP 10500 (3.00)
IC PS15 PSU X PLEASE PHONE ANTENNA ENQUIRIES 48.00 () 25AMP 125.00 (—)

iC 2KL H.F. Linear 500 Watts O/P 86.00 (—} 40 AMP 225.00 (—)
MINI- PRODUCTS HQ-1

IC 2KLPS P.SU for above
mini-beam

ROTATORS

Hirschman RO250 VHF Rotor
95028 Colorotor (Med. VHF)
EMRA400 Alinco

IC AT500 1.8-30MHz Auto AT.U

IC AT100 3.5-30MHz Auto AT U

IC 271E NEW 2M Multimode Base Station
IC 290H 2M Multimode Mobile

IC 25E 2M FM Mobile 25W

KR400RC Kenpro - inc lower clamps
KREQORC Kenpro - inc lower clamps

IC 2E 2M Handheld

IC 4E 70cm Handheld

IC BC30 Base Charger N 10-15-20M IRl DESK MICROPHONES
:g m‘? ?ge\!/\a/::t'{l\ﬂwg;:)os‘:ef:'(‘:e?E 1200) watts e SHURE 444D Duat d, 4595 (150
HU ual impedance 5. )
IC SM5 Desk Mic (8 pin for Icom only) SHURE 526T Mk tl Power Microphone 5600 (150)
IC R70 General Cov. Recever - ADONIS AM 303 Preamp Mic Wide Imp 2900
£139 (£5 carriage) ADONIS AM 503 Compression Mic 1 39.00

TEST EQUIPMENT

MOBILE SAFETY MICROPHONES

Multi 700AX  2M FM Mobile 25W

i ADONIS AM 202S Clip-on 2450 (— Drae VHF Wavemeler 130-450MHz 2750
Multi 750X
VI 780X 2M Multimode ADONIS AM 202H Head Band -Up/Down Buttons 34,50 DM81 Trio Dip Meter 7100 (075
ADONIS AM 202F Swan Neck - Up/Down Buttons MMD50/500 Dig. Frequency meter {500MHz) 75.00

BNOS LINEARS — Send for details

MAIL ORDER All prices correct at time of going to press. RETAIL
Mon-Sat 9-12.30/1.30-5.30 Mon-Sat. 9-12.30/1 30-5.30

T BREDHURST ELECTRONICS

Goods normally despatched within 24 hrs. HIGH STREET, HANDCROSS, WEST SUSSEX. TEL. 0444 400786

ES&OE
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——NEWS

petrol pumps atfilling
stations. Mr Fletcher pointed
outthat, notonly the use of
such ahigh-power amplifier
coupledtoaCBset
potentially hazardous
throughincreasing the risk of
an electricsparkclosetothe
filling nozzle, butthat The
Code of Practice for Citizens’
Band Radio (availabie FOC at

Competition winners

Aspromised lastmonth,
here are theresults of thetwo
competitionswe held earlier
intheyear.

In August, we asked you to
putacaptiontothe picture
shown here.Wereceiveda
number of suggestions such
as ‘Bussing Incorporated’and
‘Working on baud’, butthe
onewe liked mostwas:

PEEK (thro'the window),

POKE (the keyboard),

Yes! Itdefinitely

computes . ..

I'mon the wrong coach!
and so Mr B G Cooper of
Sheffieldisthe recipientof
the Akigawa AD901
multimeter.

In September, we offered
youthe chancetoshowhow
well you had learntthe basics
of 28000 programming—and
towin acomplete 28000
development system. Again,
this competition attracted a
number of entries but we had
anoutrightwinnerinMrD
Wellsof Newport Pagnell,
whose suggested project—
which was to develop a high-
speed sample and store

JANUARY 1984
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Post Offices) specifically
draws attention to this.

Moreover,theuseofaCB
setwithaburnerisitiegal
because of the interference it
would cause to domestic
radioand TV reception and to
the emergency services:
offenders may be imprisoned
for up to three months and
fined up to £1000.

I
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procedure for video signals
priorto signal processing -
we also rated quite highly.
Presentation of the Z8000
developmentsystem kindly
donated by Arcom Control
Systems has still tobe
arranged atthetime of going
topress, butwe hopetobring
you more details later.

Amstrad Ahoy!

Ourspies advise us that
there is anew personal
computerdue from Amstrad
in 1984. Details are not
presently available as
Amstrad apparently isn’t
indulgingin the usual
practice of pre-announcing a
product by sixmonths (and
stillnotmanaging to deliver!).
However, our information is
thatitisamachineworth
waiting for.

Value formoneyislikely to
be the prime marketing
weapon when itdoes appear,
although we understand that
the design has been
undertaken by some of the
mostacutemindsinthe
business. So watchout, all
those atthe waterworks!

Company News

ICtlisacquiring the business of Arbco Electronics of Van
Nuys, California—-aspecialist producer of hightechnology
printed circuit boards for the computer, aerospace and
defenceindustries. The idea s said to be to give added
impetus to ICP’s Electronics Group, established atRuncornin
May 1983 to identify, develop and pursue worldwide business
opportunitiesin the electronicsindustry. Otheracquisitions
alongthe same lines have included that of Photomasking
Services of Warwick. The latter is now known as IC Masks and
recently ICIwas joined in this new company by TRE
Corporation of California, with the result thatthis company
will supply advanced mask-making and mask-processing
equipmentwhich should help establish IC Masks as ahigh-
quality supplier of masks.

SGS-ATES and National Semiconductor have signed an
agreementwherebythe former will be able to produce
National's LM2935 dual-output voltage regulator and the
LM1837/97 low noise stereo pre-amps from National’s tapes,
while the latter gets similar facilities in respect of the L272
and L272M dual power op-amps and the LS404 high-
performance quad op-amp. Both companies see thissecond
sourcing and exchange of technology as promoting the
development of innovative linear IC’s.

Mostek Ireland has been awarded the Quality Mark of the
Irish Quality Control Association in recognition of ‘the
overall quality excellence of semiconductor operations’ at
the firms Blanchardstown facilities. The specific areas
audited include quality planning, manufacturing control,
environmental contro!, customer service and product quality
management.

The British Technology Group (the body that now
incorporates the NRDC and the NEB ) is providing £50,000 to
LinearGraphics of Rayleigh, Essex, as backing for the
developmentand manufacture of low-costgraphics plotters
based on anewtype of linear motor. The use of suchamotor
obviates the need for acable and pulley systemto move the
pen overthe paper with its attendantproblems of cable
stretching and backlash.

Hewlett-Packard isto set upits first R&D laboratory
outside California's Silicon Valley in Britain-or, more
precisely, near Bristo). The decision to site this new facility in
Britain-andthustoinvestseveral million pounds and employ
an estimated 200 ‘home-grown'research professionals, plus
support staff—was taken in view of ‘the UK reputation for
applied research and the quality of our university and
technical college graduates.' The projectsto be worked on
are notyetdefined butwill be of acomputerscience nature.
This laboratory representsyetanother elementinthe UK's
own Silicon Valley-the area surrounding the M4.

AHLewis &Betts, a firm of Chartered Surveyors basedin
Iver, hasannounced thatitis operatinganewservice
specifically for Radio Amateurs on the move atno extra
charge. This service will comprise keeping tracks of which
vendors and which buyers have or will want aerials, aradio
shacketc—all of whichcantake alongtimetosetup
(including getting planning permission). The principal of the
firm is himself aradio amateur, as is his wife and the husband
of his sales manageress.

Plessey Office Systems has been granted exclusiverights
todistribute the video conferencing systems of Compression
Labs Inc. inthe UK and other countries. Their supply will be
undertaken in association with Oceonics Communications.
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RF COMPONENTS IN WEST LONDON

ALARMS

FREE CATALOGUE!
Our Great New lllustrated Catalogue is packed with
information on superb quality, professional burglar
alarm equipment.
IT TELLS YOU ALL YOU NEED TO KNOW!
TRADE ENQUIRIES WELCOME

Antex Irons, Expo Drills,
Vero Board and Boxes
CMOS, TTL and Linear
and Communication IC
Fixed and Variable Caps
Connectors, Diodes

Stockist for R + E W Kits,
Ceramik Filters, Crystal
Filters, Helical Filters,
Mechanical Filters,
Inductors, Coil, Ferrites,
Dust Iron Toroids Pots.

Varicaps, Switches,
Relays Meters.

NO CHARGE FOR POST & PACKING. SEND SAE OR TELEPHONE
NOW FOR YOUR FREE COPY!

Bonex Ltd

102 Churchfield Road, Acton W360H

217 Warbreck Moor, Aintree, Liverpool L9 OHU
Tel: 051-523 8440

Open: 10-6 Mon-Sat; Closed Wed
Tel: 01-992 7748

PRICES OF THE COMPLETE
RANGE

DRAE 3-WAY
VHF ANTENNA SWITCH

A 3-way antenna switch for VHF
& UHF frequencies

VHF Wavemeter

4 Amp 13:8V PSU
6 Amp 13-8V PSU
12 Amp 13:8V PSU
24 Amp 13-8V PSU
Morse Tutor

£27.50
£30.75 + £1.50 carr.
£49.00 + £2.50 carr,
£74.00 + £2.50 carr.
£105.00 + £3.50 carr.
£49.00 + £1.00 carr.
24 Amp 16:5V Transformer  £25.00 + £2.50 carr.
12 Amp 170V Transformer  £16.00 + £2.00 carr.
24V to 12V 6 Amp Converter POA
24V to 12V 10 Amp Converter POA
3 way Antenna Switch £15.40 + £0.50 carr.

ALL PRICES INCLUDE VAT

Delivery normally from stock but please allow up
to 28 days for dslivery

g ,
L
£15.40

inc VAT

Available from the manufacturers, DAVTREND LTD, or DRAE
stockists throughout the country.

Davtrend Limifed (@

Sanderson Centre, Lees Lane, Gosport P012 3UL (070 17) 20141

(QLOGP makencar @O

Yes, as promised our Kit form variable capacitor kits, are nearly ready. You send SAE tell
me the spacing required and value, we will tell you the cost, and all you do is put it
altogether. The kit comes complete with Rotor’s, stators, end plates, spindle and spacing
bushes. The idea being that those hard to get values and high prices will make this
product yet another sliced bread beater. For example a 200PF split stator capable of 500
watts. Will cost approx only £18. This gives you a saving of about £25 to £30. We will be
ready in five weeks. Also don’t forget the G40GP feeder spreaders for the only way to feed
the Aerial, open wire fed. Aerial matching units to order. Thermo couple meters, our
Aerial rigging service etc etc. Please send SAE for more info.

G40GP ELECTRONICS Works & Sales
UNIT 4, GLADDEN PLACE

WEST GILLIBRANDS
SKELMERS-DALE, LANCS

Phone: 0695-26345 or 27948

Insulation loss at 2M <0-3dB

2M<1:1:2
VSWR at {

70cm<1:1-6
Power rating: 250 watts

Pt
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GET READY FORTHE
SPRING EDITION

We must apologise to our readers

0" for missing out with our Winter

//\/,. 6 N edition — but we've been
oy, 5,9/\/ 't preparing something a
T, VA4 little special
Pe /
2 o, 1OA, . to tempt you

out of your

Winter
I O P hibernation
and back to the

solderingiron........

G, 5y,
’ 00 000[6‘@ (94
810"0 O
‘?/ogb e
e %—:——’
—
— PRICE ON THE PAGE as usual,

3 x £1 discount vouchers

= SN e

AN / % ELECTRONICS
Book now q /_i * iﬁ':gfc',ul
by sendin Y s
8)(/) ’ / ——— ,.
P s N
?ﬁ&aatfoué%”ihrfﬁgf i =
January 1 —

®
Ord Stock No.
° amblt INTERNATIONAL @

200 North Service Road, Brentwood, Essex CM14 4SG
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EXT ISSUE - NEXT ISSUE - NEXT ISSUE - NEXT

-~ Radio&
Electronlcs

The communications, elec fo computers magazine

Build a switch mode power supply
— a viable alternative to the older linear units

Update your knowledge of helical filters
— especially of those available from TOKO

Use your Tiny BASIC Development System
to tell the time

Learn about Aircraft Avionics ...
about Historical TV experiments ...
and about the AY-3-8910 Sound Generation Chip

PLUS all the usual features!
News e Products e Reception Reports. ..

DONT MISS the February issue — on sale 13th January
With part 3 of THE AMATEURS HANDBOOK

To be sure of your copy of Radio & Electronics World,
complete the newsagent order form on page 110 or
take out a subscription by using the form on page 95

These articles are scheduled for the February issue, but they are all subject to confirmation

T ISUE - NEXT ISSUE - NEXT ISSUE - NEX
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FREE READER SMALL ADS

@ Interesting vintage GPO telephones: wall and
table (candlestick) models, beautifully made in
teak. Also pretty 1910 intercom instruments. All
reasonablypriced; verycollectable. Also Victorian
plate cameras (mahogany and brass), ideal
gifts Sae for details to: The Advertiser (REW.) 8
Grafton Road, Cheltenham, Glos. GL50 2ES.
(Would also like to hear from readers interested in
above items and pre-war radio receivers).

@ Electronic kits built and tested to order to a
high technical standard. Competitive charges,
estimates free. Bargain offer. Maplin Talkback
(VIC20) Kit No LKOOA. New, built and tested £26
post free. A. Harvey, 38 St. Michaels Grove,
Fareham, Hants.

@ Free! To collector. Brand new and boxed
AW47/91 19"mono cathode ray tubes MrA. Bray, 12
Westward Way, Kenton, Harrow, Middx. Tel 907
2920.

@ Ex VDU's: Monitors £20: ASCHl Keyboards £15;
PSU’s (big!) £10; ITT VDU's: as is £35; working £50;
ZX81NO PSU 2K RAM Monitor output£15: Practica
LLC (meter needs attention) £30: 28mm 2.8 £15;
200mm f3.5 (electric coupling needs adjustment)
£10; all prices negotiable! John Stumbles. Tel: 01-
589 5111 ext 1190/1174 or 01-693 7718.

@ Speakers, pair, walnut, reflex, each with three
Goodmans drivers and two attenuators. 36" x 20" x
16" £70. Speakers, pair, teak, horns. Lowther
Acoustas. Drivers PM6 MKII 33" x 18" x 14" £60.
Turntable Thorens TD 124 MKII £35. SME pick-up
arm 3009 MKII £25. Tel- Burgess Hill 3796.

@ Low voltage high power mains transformers
suitable for transistor amplifiers etc. £5 ono.
Woodward. Tel: Worcester 641759

@ Unused DG7-5 CRT (Mullard) Offers. Wood-
ward. Tel: Worcester 641759.

@ New BC221 Frequency meter. Checked but
never used. C/W Handbook. Calibration book.
H/phones and spare tubes. Best offer. J.B. Sewell,
16 Stirling Drive, Burnside, Glasgow G73 4JH. Tel:
041 634 4464.

@ Eddystone 5 band midget communications
receiver type S870A. 150kHz to 24MHz mains
operation. Perfect £36. Heathkit ‘Mohican’ com-
munications receiver 600kHz to 30MHz. 12V DC or
240V AC operation. Fitted with commercial FM
demodulator strip and switching to provide all-
mode operation £35. Hansen SWR meter and Eagle
phones both as new. £14 the pair. KW. Clark
(G3WIF), 16 Goldney Rd, Clifton, Bristol BS8 4RB
Tel: 0272 293738.

@ Transformer Ex-B40 type APE7763A offering
276V out at 80mA also 6 4V at 4A and at 1.2A input
115/230V 40-60HF well used, but working. Any
offers? Also 12-322pF 4 stage variable capacitor
from B40, appears PWO. Offers? Matthew Probert.
3 Pine View Close, Haslemere, Surrey GU27 IRU.
Tel: 0428 3200. (Ask for Matthew).

@ Muirhead ‘Mufax’ facsimile printer plus efec-
tronics unit, manuals £45. Marconi mobile data
equipment: miniature printer £30. LED display ‘soft
copy unit’ £30. Redifon UHF (200-400MHz) FM
transceiver tunable. aerial, nicad etc. £35. Also
various aerials, TV cameras, monitors, PA's etc.
Write for lists; Bob Sayers, 40 Royal Oak Drive,
Leegomery. Telford. Shropshire TF1 4SS. Tel:
Newport 811280 ext. 253 (work).

@ Army radio sets 19, 18. 38. 38AFV. 31, 31AFV,
Canadian CFS adaptor, all complete stations
including remote control headgear etc. No non
military mods, real collectors items In good order.
Must dispose due to impending space problem.
Sensible offers ptease. Mike Buckley, 12 Ranmore
Ave, Croydon, Surrey CRO 5QA. Tel: 01-654 2582,

@ Scope CD1400 Solartron dual beam with
manuai and leads, excellent condition, calibrated.
Absolute bargain at £89 for quick sale. Alex
Stobbe, 8 lliston Place, Peterborough PE1 4UY.
Tel: 0733 40301.

@ HRO spares, one brand new unused four gang
tuner, three new [F's, one main tuning dial, 19
valves, six coils gen. coverage, two coils band
spread twenty and eighty. Bits and pieces £20 the
lot. Buyer to collect please. Newly licenced
amateur, old age pensioner. Call sign GBZSP. Age
64, made redundant Oct 1980. Widower, live by
myself. Have Racal HF RX and 290R 2 metre rig. R.
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Pattinson, 135 Meriden Court, Birmingham New
Rd, Wolverhampton, Staffs WvV4 6BP.

@ Cable grip grommets for %" dia. cable 2p each
plus SAE. PVC grommets %" bore 3p eact plus
SAE. Steel boxes 6" x 6" x 2" with lid and 4 screws
with metric knockouts all round £1.10 each. Also
clearing out LEDS and IC sockets. D. Martin, 6
Downiand Gardens, Tattenham Corner, Epsom,
Surrey.

@ Marconi sig. gen. TF2006 10-500 megs £350.
Spare one £90. Marconi sig. gen. TF1064 £50.
Marconi watt meter CT44 £6. Marconi sig. gen
TF1066 fixed output £75. Advance sig. gen. SG62B
£20. Scope ex-min. CT436 £60. Spare £20. KT88s
GEC £5. T/former 1KO, 1KV 235mA £10. Scope
advance OS15A £30. Scope servicescope S51A £40.
ARB88D Tuning gang and switch £6. Sanyo receiver
RP8880G 9 bands, crystal marker, double conver-
sion £85. OSC tubes, Hewlett Packard 6" 5083-0353
£15. GEC 1074H two gun £5. ACR10 with screen and
base £4. Mutflard DG7/6 screen and base £6.
Marconi valve V/meter TF2604 £75. Mr P. Baylis, 42
King Edward Ave, Dartford. Kent DA1 2HY. Tel:
Dartford 72913,

@ Philips/Pye TX portable mono TV chassis
compiete £10. Philips G6 hybrid CTV LOPTX etc
£10, or exchange ultrasonictransducers ordataon
ultra sonic propagation etc or what have you? Mr
A. Bouskill. 129 Lyminster Rd, Sheffield, South
Yorks S6 1HY. Tei: 0742 311191,

@ Tektronix scope 535A delay timebase 15MHz
B/W. 1A2 dual trace plugin with manuals £130.
Voltage standard and differential V/meter COHU
302 £45. 22 Birch Dale, Hythe, Southampton.

@ TEAC X3R stereo tape recorder, auto reverse,
cost£400 will accept £300. Used one hour only. Will
accept good SX28 receiver in part exchange. Mr
R M. Dotchin, 2 The Crescent. Shortstown,
Bedford MK42 QUJ. Tel: Hitchin 815016 ext 2453
working hours 8-4.30.

@ Larsholt 7254 FM stereo tunerset, as new from
Ambit International £18. 3 EIm Ave, Newark, Notts
NG24 1SE.

@ Marconi ‘Atlanta’ comm. receiver complete
with handbook and headphones, covers 15KC to
28MHz, full working condition, ex weather ship
receiver. Also Cobra 148 GTL-DX AM FM SSB-CW,
26.515-27.855MHz. digital frequency counter with
buiit-in SWR, power field strength meter. R.F pre-
amp and 25W linear amp £300 ono. May sell
separately. Brian Devlin. 30 Dixon Rd, Crosshill,
Glasgow G42. Tel: 041-424 1687.

@ Nato 2000 AM FM SSB etc £1.50. Starker 9 AM
FM SSB LSC Hi Lo £70. Tel: Burton-on-Trent
221870.

@ FT101E ex. condition with spare PA valves £390.
FRG7000 ex. condition, general cov. RX £200. R.D.
Marshali, G4GlQ, 87 Carlton Rd, Witton Park,
Northwich, Cheshire CW9 SPW. Tel: Northwich
45584.

@ Hitachi TRK B8080E stereo radio cassette
recorder, four wave band radio, 16W power, two-
way four speaker system. Immaculate condition
£100. Only one year old. Also 20 TDK SA audio
tapes for £34. Mr AS. Lota, 53 Campion Rd,
Leamington Spa CV32 5XF. Tel: 0926 20488.

@ AVO Multiminder in carrying case with instruc-
tions and test leads £30. Immaculate condition.R J
Nokes, 28 Orchard Way, Bognor Regis, Sussex
PO22 gHL.

@ Atari games cartridges. Several surplus, will
sell or swap. Tunbridge, 76 Church St, Larkhall,
Lanarkshire ML9 1THE Tel: 0698 883334.

@ Most common electronic components, such as
IC's (digital and analogue), TTL CMOS etc. and
transistors for sale. Please write a list of what you
need and how much you can pay, and t will see if |
can heip you. All letters answered. Write to: The
Advertiser, 25 Napier Rd, Wembley, Middlesex.
@ Clearingoutden.JVCportable tele-radio, good
order £60. Global patrol SW valve set £5. Canadian
No 19 Set £25. Grundig valve set, working, 4
speakers £20. Cossor pre-war 3 valve set. needs
power leads rewire £10. Philips valve radio, needs
det valve £10. Buyer collects on these please. A.H.
Billington, 50 Chipsey Ave, Bugbrooke, Northants
NW7 3QW. Tel: Northampton 830492.

@ Saba 26inch colour TV with sonic remote
control, suitable spares or repair £30. Colour fault.

Tel: Plymouth 880674.

@ TwoH+H 100W audio amps, in as new condition,
complete with mains leads and PVC covers.
Phone: Kings Lynn 71389 code 0553, call for price
etc. Also two projectors, suit disco use. W N
Rodger, G4RQN, Flat 1, 23 Valingers Rd, King's
Lynn, Norfolk PE30 SHD. Tel: 0553 71389.

@ Worth £100 each. Eddystone 770U RX 146 to 500
MHz, also Tandy scanner RX PRO2001 60MHz,
144MHz. S500MHz bands, offers. Robin Andrew, 54
Castle Drive, Coleshili, Birmingham B46 3LY. Tel:
0675 63403.

@ Storno hand portable, recently realigned.
Crystalled S20, S21, S22, complete with leather
case, helical aerial, three nicad battery packs and
mains charger. All in good condition £50. Phone:
Botley 5628 after 8p.m.

@ Marconi TF10668B, 10-470MHz, AM FM sig. gen,
fully working £275. Data precision eight digit freq.
counter, 250MHz battery pack, charger £55. icom
720A, AM, CW filters, unused, boxed £790. Pye low
band bantams, pair, working. battery pack £15.
Tellabs touchtone decoder and encoder chips,
info £10. GBNTH QTHR. Guildford 34954.

@ Microtan 65 CPU card with Tanbug V23,
monitor and chunky graphics option. Also Tanger-
ine Hex keypad and power supply MPS1. All as new
with original documentation. Cost£136 accept £60.
Contact Dave Wells, daytime 0234 750993, after
6p.m. 0908 613628.

@ Trio R-1000 General coverage receiver plus
matching external speaker — hardly used. £195
ovno. R. Hillum, G6 PAE. 143 Spurriers, Laindon,
Basildon, Essex, SS15 SNE. Tel: Basildon 414574,
@ 295 MHz pre-amplifier £5.00. G3WPO 2 metre
pre-amplifier £5.00. Palomar Engineers VLF con-
verter £45.00 ono. Icom ICB 1050 10 metre TX/RX
converted for amateur band FM £25.00. Packer 90-
200 MHz absorption wavemeter £20.00 ono. Dr
Arthur C Gee, G2UK, 'East Keal’, 21 Romany Rd,
Oulton Broad, Lowestoft, Suffolk, NR32 3PJ. Tel:
(0502) 65726.

@ Have for saie or part ex Cobra 148 GTL DX
transceiver, 2 mics, p/pack mag mount antenna
L/amp slide mount and matcher £160 ono. Tel:
Runcorn 711393.

@ Surplus resistors. components etc, Bags of 100
items £1.00. No callers. Mr C. Cooper, 256 Highbury
Grove, Cosham, Portsmouth, Hants, PO6 2RX.

@ SX200-N plus Ambit SSB conversion kit — new
£150. V. May, Upper Durford. Durford Wood, Nr
Petersfield, Hants GU31 5AN. Tel: Liss 2143,

@ Futaba radio control 6 channel with 6 servos
boats planes cars loads of engines (glow plug)
many spare parts cost approx £560 will accept £150.
Telephone answering machine with some spare
parts GPO approved. Req slight attention a real
snip at £25 cost £200. Peter Young, 3 Fawcett Vale,
Lower Wortley, Leeds LS12 4TW. Tel: 790272.

@ | am clearing my workshop of some excess
components (by order of my wife). Quantity of
boards with ICs etc from TVs etc 10 for a pound +
post. Mixed resistors 1000 mixed for £8 (1 iot only)
- post. Peter Young. 3 Fawcett Vale, Lower
Wortley, Leeds LS12 4TW. Tel: 790272.

@ Neal 4 Channel resolvers £10. 2 multivolt
transformers 5V 2x 12V ASCll keyboard needsa7.5
2376 |C. £10. Taylor 132 meter £20. Capacitors 6500
35V £1. Want old computer bits, add ons etc. Mel
Saunders, 7 Drumcliff Rd, Thurnby Lodge, Leices-
ter LES 2LH.

@ Free diodes. 100's to clear just send SAE. Also
22k lin pots 10p each. Capacitors/resistors/transis-
tors packs of 500 items mixed £7.50 (1%2p each).
Transformer 240V, 12V 5A output £6 each. Also
clearing out lots more. Send SAE D. Martin, 29 St.
Johns Close. Leatherhead, Surrey.

@ Radio TV Servicing, Molloy, Vols. one to five. -
circuits for 1945 to 1955 radio and TV -all lot for £10.
Mr.A.C. Holdway, No20 Studtand Close, Millbrook,
Southampton, Hants.

@ Quad Esl. speaker little used in good order.
Alsorarevalves KT66, GF33. GZ33.GZ36. Allin mint
condition. H.T. Aston, 103 Westfield Rd, Ealing
London W13 9JD.

@ AVO multi-range test meter £40 plus £3
carriage/packing. Mr. R. Hayward, ‘Sunnyfields’,
Lighthouse Road, St Margarets Bay, Nr Dover,
Kent CT15 6EJ.
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@ Sentinel 2metre converter from M\W.£10. Lowe
2 metre receiver with PA3 preamp, fitted 6 xtalied
channels £20. Tel: Plymouth 880674.

@ DX 300 Gen coverage receiver AC/DC digital 10
kHz — 30 MHz about £180 ring 0734 581481.

@ Heathkit SB620 Scanalyzer in good condition
with manual. J.P. Barnes, 2 Mappins Road,
Catcliffe, Rotherham, South Yorkshire, S60 5TH.
Tel:0709 61159.

@ Calling all Dxer’s, be it short wave, medium
wave, or TV, have you ever thought of joining a
club? For more information write to the DXAGB,
Five Acres, Whiteditch Lane, Newport, Saffron
Walden, Essex, CB11 3UD, ‘Can you afford to miss
it for the price of a large SAE?’ ‘The DX
Association of Great Britain.' Mr. M.B. Evans
(Logging Editor DXAGB) 41, Great Arthur House,
Goldern Lane Estate, London EC1. Tel: (01) 251
4950.

@ Amplifier for bass guitar 'H.H.’ 100 watt Combo,
nearly new, used little, immac. cond. cost £250,
accept £150. Would deliver 100 miles radius of
Sheffield. Bass guitar ‘Hondo |I' fender copy De
Marzio pickups, good cond. £45. Tei: 0709 70021.
Taylor.

@ Acorn Atom fully expanded including fioating
point ROM and tool box ROM. Some software £100.
Datong FL2 filter £65. PRO 2002 scanning receiver
68-512 MHz all post paid. Tel: (0436) 2539.

@ Forsale Avo model 7 mark l{ multimeter in very
good condition £45,28 Orchard Way, Bognor Regis,
Sussex PO22 gHL.

@ Marconi CR100. Good condition. Also Rhode
and Schwarz signal generator 29.2 MHz to 305
MHz; 19 set converted to mains. 2 MHz to 8 MHz
transceiver £55. Tel.0872 862575.

@ Trio model JR500S double conversion com-
munications receiver 3.5 to0 29.7 MHz WWV SSB AM
ANL RF gain controi stand-by switch ext VFO
output 8.445 to 9.045 MHz ext remote control
socket, needs re-aligning. Service manual
included. New valves bargain £30.00 or near offer.
Mr. E. Vaughan, 108 Micklefield Rd, High
Wycombe, Bucks HP13 7EY.

@ Trio R1000 with FM module fitted excelient
condition cost £297 accept £250. 35 Greenlaw, West
Denton, Newcastie-on-Tyne. Phone Lemington
(0632) 673507.

@ Sale or exchn two Avtec dot matrix printers
centronic interface £20 each. Would exchange for
2M converter for YAESU 10120 or W.H.Y. D.G.
Clifford, 160 Goldsworthy Way, Burnham, Berks,
SL1 6AY. Tel: Burnham 64567.

@ Heathkit HW101 SSB transceiver 10-80m bands
complete with power pack PS23. Factory tuned
and in unused mint condition. Cost £600 best offer
secures. Robt. McGloin, 72 Maree Drive, Cumber-
nauld, Giasgow G67 4LP. Tel: 023 67 33770.

@ RA1 amateur bands receiver, recently over-
hauled, in first class condition with QPM16 ‘Q’
multiplier and matching speaker. Buyer collect
£40. William J Bryan G3RKC, 20 Thirlmere Court,
Felixstowe, Suffolk IP11 9SN. Tel: Fel. 277208.

@ Union Jack QSL cards 100 £2.50 H. Hope, 89
Derwent St, Blackhill, Consett Co. Durham DH8
8LT.

@ Morse code trainer program for ZX Spectrum
16/48K. £4.50 inc. post. W.H. Cartwright 51 Oak
Road, Oldbury, Warley, West Midiands B68 0BH.

@ Datong 070 morse tutor £35.00 ono. Daiwa auto
ATU CNA1001 £100.00 ono. Trio R600 communica-
tions receiver £200 ono. Microdot RTTY unit
£350.00 ono. Wanted Yaesu FL2100Z linear, heavy
duty rotator and Daiwa CN620A SWR meter or
Daiwa CNA 2002. 94 VCU. Tel: 020 888 738 anytime.
@ Rockwell AIM65 cased with BASIC FORTH, PL
and PROM programmer with TV interface com-
plete with all documents and books. Ideal for
complete learning about micros both hardware
and software. Cost over £500. Offers to J. Barton
Tel. Witney 75220.

@ Trio JR500S £66, also many valves, old radios. 11
Hamberland HQ 170 £230 ono. Hardy, 12 Fyfield Rd,
Walthamstow, London E17 3RG.

@ Oscilloscope EM102 dual beam 15 MHz battery
or mains. Needs attention £100 ono. Tel: 01 550
4527.

@ Lowe Electronics SRX30D general coverage
receiver. 500 kHz — 30 MHz. Only six months use.
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LED digital frequency readout. USB, LSB, AM,
preselector, RF gain. £160 ono. S. Cowell Tel: (098
064) 675 evenings.

@ Casio wristwatch/stopwatch excellent condi-
tion now surplus to needs. £6.00. Tel: Smallwood,
Treffgarne 644 after six.

@ Alpha key. A single paddie key for the
connoisseur. P. Sergent, 6 Gurney Close, Costes-
sey, Norwich 0603 747782.

@ Cavity wavemeter to cover 2m, 70cm, 23cm. P.
Sergent, 6 Gurney Close, Costessey, Norwich 0603
747782.

@ Swan Transceiver 100MX 80m - 10m 180 p.e.p.
Good condition transistorised £200. MBA/RO
Morse Rtty reader fluorescentdisplay £130ono. As
new Q.R.P. Components Japanese V.F.0. 7MHz £5.
P.A. Ferries FB-43-240 30 for £3.00. Telephone
Mildenhall 717 106 or 41 Donegal Park, Rookery
Drove, Beck Row, Bury St Edmunds, Suffolk.

@ Vernier slow motion drive type D ref. 10A/8510
brand new neon power indicator. Complete set
radio communication mags 1982. Variable conde-
nser, 1. toggle switch, DX foreign listings calibook,
tengths of guy wires, brand new Japanese B-M-3
desk mic. £30 lot absolute bargain pack. Will sell
mic. separate at £15. Phone G3XWV evenings 0564
82 2280.

@ For sale TS 520. VGC £350 ovno. Mr. G. Hayes, 3
Manor Ave, Higher Marston, Nr Northwich,
Cheshire CW9 6DS.

@ New Zealand wireless set. ZC1 MKz not
working £40 plus carriage. Yaesu FR50B RX perfect
£60 plus carriage. David Christie, 8 Bailytober Rd,
Bushmills, Co. Antrim BT5 78UX. Tel: Bushmilis
31086.

@ Europa C Transvertor 100W O/P spare valves
£12. Several years back copies of Radcom S.W.M.
etc FREE to any scout group B.B. or cadet corps
with two members who can read 12wpm morse or
have passed part of R.A.E. Collect only. Phone
G3AKG, Reading (0734) 476718.

@ Tektronix 545B oscilloscope two plug in amps
30 MHz dual beam delay manuals probes £125.
Phone Btackburn 48131 evening.

@ FTT Yaesu 80-10m Tx/Rx v.g.c. + matching
power SW.R. meter £240 o.n.o. P.J. Bradley (G4
BZE), Woodlands, Longdown, Nr Exeter, Devon
EX6 7SR. Tel: 0392 81 425.

@ 150W 12A power Darlingtons, equivalent
2501/3001 matched pairs £2.00. 60W transformer
120/240V-16V 2A plus 15-0-15,1A £5.50. 12V indica-
tors, panel mounting, 4 for £1.00. 250k log. pot. with
DPST switch: 40p. Reed switches, 5 for £1.00.
Bargain pack: 100 P.C. electrolytic capacitors pius
100 resistors, £2.00. Tom Merrill, 97 Goodwood
Road, Leicester.

@ Magazines asst. 1981-1983 ETI WW elektor
R&EW approx 50 issues £20. Spectrum 48k +
printer, no colour £70 Tel: 0829 270481.

@ Nascom 1 with smart case and built in PSU £80.
Warrington area Tel. Padgate 812290. HF-5 five
band trap vertical antenna and radial kit purch-
ased July £65 ono. Warrington area. Tel: Padgate
812290.

@ Storno ‘Viscount'2mtrs. FM mobile transceiver,
six channels, all cables: £35. Pye ‘Cambridge’ 4
mtrs. AM mobile transceiver, three channels: £25.
Five element, 2 mtrs. Yagi: £8.2mtrs. ground plane:
£4. %wavelength 2 mtrs. ring plane mobile
antenna, plus boss and coax cabie: £18. 7MHz.
Traps, pair: £7. Class ‘D’ wavemeters, two: £7, £5.
‘Type 10’ crystal marker: £7. Heathkit S.W.R. meter:
£9. Canadian ‘58 set’ 6 to 9 MHz AM transceiver:
£26. Ex-W.D. '88 set’ VHF transceiver: £12. Buyers
collect. S.A.E. details: McNeill, 40 Turnpike Road,
Newbury, Berks, RG13 3AS.

@ Tektronix dual beam storage ‘scope type 564
with four plug-in units and instruction manuals.
Good condition. Offers. Mr D.H. Edwards, 178 Main
Street, invergowrie, Dundee, DD25BD. Tel: 082 67
423,

@ Kiystrons complete for 3cm. and 10cm’'s
suitabte cheap A.T.V. Offers to G8BXO, John
Stacey, 3 Westpark, South Molton, Devon EX36
4HJ. Tel: 07695 3382.

@ Volumes one and two Radio and Electronic
World for sale. Buyer collects. Tel: (0952) 44843.
@ FT-290 with Nicads Helical £200. MM 30 watt
linear £55. BBC programs morse tutor/keyboard

transmit and receive £4. RTTY adjustable speed,
auto CR/LF, memories £4. Oric, Electron morse
tutor £4. QTH locator, bearing, distance £4.
Brookes MBR6 RTTY TU £40. T. Tugwell, 11 The
Dell, Stevenage, Herts SG1 1PH. Tel: 0438 354689.
@ Amateur bands transceiver. ‘'Kenwood’
TS520SE. 160-10m fan. New MC358 mic. Instruction
manual. Box. New March 1981. Little used. Mint
condition. £295. ‘Advance’ constant voltage trans-
formers. CV100A. 244V with 150W lamp. Plus extra
tap out 320V no load. €56 each. Trio KA2000A
instruction service manual. G3MBL: Tel 01-445
4321.244 Ballards Lane, Finchley, London, N120EP.
@ Two secondhand but working 4CX250B vaives
£8. One new 4CX250B £8. One new 4CX350B £12.
25W car stereo booster £5. Microwave modules
MML432/100 linear amp with fault, offers? ITT
‘Powerdol’ switched mode PSU-SV 20A +12V 2A —
12V 2A as new £35. Best Products solid state EHT
unit, requires+12V approx 1A, 15V output, as new
£15. Home built PSU for 4CX350B linear amp’or
similar — 1.4kV 400mA, variable, stabilised screen
volts and grid volts, also 6.3V SA fully metered etc.
£45. Datong D70 morse tutor £35. Sodeco printing
impulse counter with manual, spare paper £10.
Brand new Heathkit external LMO (linear master
oscillator), boxed with manua! £20. Box of parts for
making 4CX350B amp, coils, striplines (for 2m &
70cms) valve bases etc £10. All above items ono.
Please phone Martin, GAVKR on Flitwick 712743
after 5 pm.

@ T.l. 55-I1 calculator £20. Lobgear Teletext add-
on unit £100. Tel: 0325 466783 (mornings). Geo. W.
Cummings, 31 Stockton Road, Haughton, Dar-
lington.

@ Trio TR90002M multimode TCVR comp with B09
base station plinth, £250. Datong RFC/M RF
speech processor module, unused £12. SMC 13.8V
8 amp cont. PSU £20. All items offered in as new
condx. Roy Storey G3LBT, 145 The Knares,
Basildon, Essex, $S16 5S8J. Tel: (0268) 412177

@ IC701 H.F. transceiver, A1 condition for sale.
Offers to Jim Watt, 61 Sutton Park, Blunsdon,
Swindon, Wilts. Tel: 0793 721046.

@ Tektronix Type 551 double beam oscilloscope
with power supply, including differential
preamplifier (calibrated) Type G, for sale £120.
Would exchange above for either Eddystone 770R,
or 770U communication receiver. A. Thomson,
MSERT, GM3VOX, 108 Tannahili Drive, Calder-
wood 12, East Kilbride, Glasgow, Lanarkshire, G74
3HT. Tei: East Kilbride 41329.

@ New ham selling SWL equipment. R600 rcvr
£190. Bearcat scanner plus discone £100. Also
V2000 video tapes £1 per hour. Tel: 0842 861495.
@ Tono9000E RTTY ASCII morse sender/decoder
£490. GEC VHF mobile TX/RX £20. Brookes MBR6
RTTY termina!l unit £40. 13V 2amp PSU £8. Contact
GB8KMV QTHR 0438 354689 evenings.

@ DX TV Bush 125 TV's and other goodies some
modified. Lots more electronic bits and pieces.
Also VHF and UHF aerials and rotor. All items must
be sold due to moving. First come first served.
Telephone 0202 738232 for more information.

@ Solatron Solarscope CD1212 CT484 single
beam scope with 40Mc/s wide band unit. CX1251
and troliey: manual also. £30. Buyer collects. Large
and heavy! Mr. D. Dane, 3 Bowmonts Rd, Tadley, Nr
Basingstoke, Hants. RG26 6SD. Tel: Tadley 4959.
@ FM aerial Smiths Arrow Seven. Complete with
rotator, control, 10ft mast and chimney lashings.
Never used. £50 compiete. Tel: 021 705 0223.

@ FT290R with Nicads charger, SWR meter and
wavemeter. Also Channel-Master 9502B rotator
and Jaybeam 4 element quad with feeder. All mint.
£300 ono. Phone Les, St. Albans 73620.

@ OEL Viewdata adaptor — with addition of only
six cheap ICs. You will have a comprehensive
system for Viewdata work. The unit has TV/moni-
tor, printer, recorder connections. Fulil
documentation supplied. Unit totally British
Telecom approved - only £108. Also various
interesting components — much too numerous to
inciude - just SAE for info. Peter D. Lee, 10
Millfield, High Haiden, Nr. Ashford, Kent, TN26
3LX.

@ TS700 2metre multimode base station rig mint
condition unused since 2nd hand purchase with
warranty £195 ono. Jaybeam 2metre 10XY antenna
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I-PAK BARGAINS

TRIACS PLASTIC VALUE PACKS VALUE PACKS VALUE PACKS
- T0202 - TAG 136G Pak No.Qty Description Price Pak No.Qty Description

1 OFF m OFF 50 OFF 100 OFF VPl 300 Assorted Resistors Mixed Types  £1.00 Pak No. Qty Description Price VP23 20 Assorted Slider Pots.

VP2 300 Carbon Resistors i) Watt Pre- VP16 50 XVlrewound HesKSW (ng) Mixed Values £1.00
Formed £1.00 ss. 1 ohm - 12 ider P .
£575  £2750  £50.00 VRS0 Wart Min Corvon Resisors Mied £100 ll VP17 0 Moves PV Covered MR 7 5 oA

VP4 150 1 Watt Resistors 100 ohm - tM Mixed £1.00 inige Strand Wire Mixed i

MINIATURE FM TRANSMITTER VP5 200 Assorted Capacitors Al Types  £1.00 Colours £1 VEES 10 (FEr Pow S0 mm 4IRS X o

Freq: 95-106MHz. Range: § mile ONLY VPE 200 Ceramic Caps Miniature - Mixed £1.00 VP18 30 Metres PVC Covered Multi VP26 20 Smmall 125" Red LED'S £1.00

Size: 45 x 20mm Add: 9v batt. VP? 100 Mixed Ceramics Oisc. 1pf - 56pf £1.00 Strand Wire Mixed Colours£1.00 VP27 20 Large 2" Red LED'S £100

Not licenced in UK. £5.50 VP8 100 Mixed Ceramic Disc. 68pf - 015pf  £1.00 VP13 40 Metres PVC Single/Mult .

deal for: 007-M15-FBI-CIAKGB etc. VP 100 Assorted Polyester/Polystyrene Cpas£1.00 Strand  Hook-Up  Wire TRANSISTORCLEARANCE

PROGRAMMABLE UNIJUNCTION

TRANSISTOR

PUT case TO106 plastic MEU22 Similar to 2N6027/
6028 PNPN Silcon

Price:  1-9 10—49 50-99 100+
Each 20p 18p 15p 13p
Normal Retad Price £0.35 each.

Muixed £1.00
Rocker Switches 5 Amp
240v

All Sorts Transistors, A mixed
Bag NPN-PNP Silicon & Germ.
Mainly Uncoded You To Sort
Pack Includes Instructions For
Making Simple  Transistor
Tester. Super Value. Order No
VP60

VP10 60 C280 Type Caps Metal Foil Mixed ~ £1.00
VP11 100 Eiectroiytics - All Sorts £1.00
VP12 60 Bead Type Polystyrene Min Caps  £1.00
VP13 50 Silver Mica Caps Ass. 5.6pf - 150pf £1.00
VP14 50 Silver Mica Caps Ass. 180pf — 4700pf £1.00
VP15 50 High Voltage Disc. Ceramic 750v - 8Kv
Mixed £1.00

VP20

@

£1.00

VP2l 20 Pes. 1-2 & 4 mm Plugs & 100

Sockets Matching Sizes  £1.00
VP22 20 Sq. Inches Total Copper
Ciad Board Mixed Sizes  £1.00

BI-PAK PCB ETCHANT AND
DRILL KIT
Compiete PCB Kit comprises -~
1 Expo Mini Drill 10,000RPM 12v DC incl 3
collets & 3 x Twist Bits

SEMICONDUCTORS FROM
AROUND THE WORLD

BIPAK
SOLDER —

DESOLDER KIT
Kit comprises: ORDER NO. VP80

VALUE PACKS

100 A coliection of Transistors,

SCRs. T _Dlodeftf_iecgﬁel;s ‘&, Bn(ﬂgesf Pak No.Qty description Price 1 High Quality 25 watt General 1 Sheet PCB Transfers 210mm x
S, lracs, LL.s ptos ai o . . PurposeLightweight Solderinglron 150mm

which are current every-day useable VP28 10 Rectangular .2 Green LED'S £1.00 5 1 5
‘ ® devices. Ty-day VP29 30 Ass Zemer Ondes 250mW _ 2W 240v mains incl 3/16" {4.7mm} bit. Etch Resist Pen

1 ¥b pack FERRIC CHLORIDE

crystals

3 sheets copper dad t ard

2 sheets Fibreglass copper clad

board

Full instructions for making your

own PCB boards

Retail Value over £15.00

OUR BI-PAX SPECIAL KIT PRICE £9.95

ORDER NO. VP81

1 Quality Desoldering Pump High

Suction with automatic ejection Knurled
anti-corrosive casing and Teflon nozzie

15 metres of Oe-Soldering braid on plastic
dispenser

%y%s {1.83m) Resin Cored Solder on

Mixed Vits. Coded £1.00
VP30 10 Ass. 10W Zener Diodes Mixed Vits.

Coded £1
VP31 10 5 Amp SCR's TO-66 50-400v Coded £1.00
VP32 20 3 Amp SCR's TO-66 Up To 400v Un-

coded 1.00
VP33 200 Si. Diodes Switching Like IN4148 00-

VP34
VP35 S

Guaranteed Value Over £10 Normal
Retail Price.

Oata etc in every pack. Order No. VP56
Our Price £4.00

» 4‘
foat

BI-PAK’'S OPTO SPECIAL

A selection of large and small sized LED's

ar

1 Heat Shunt tooi tweezer Type
Total Retail Value over £12.00
OUR SPECIAL KIT PRICE £9.95 ®

35

Sil. Oiodes Gen. Purpose Like 0A200/

BAX13/16

t Amp IN4DOO Seres Sil. Diodes Un-

coded All Good f1

VP36 8 Bridge Rects. 4 x 1 Amp 4 x 2 Amp
Mixed Vits. Coded £1.00 3 x 7segment displays Basic Circuit. 0-

VP37 8 Black Instrument Type Knobs With \ 2v = instructions provided to extend

00

200

=3

DIGITAL VOLT METER MODULE SILICON BRIDGE

RECTIFIERS

in various shapes, sizes & colours, togeth- Pointer §" Std £1 volta?e & current ranges Operating Comprising 4 x
er with 7 Segment Displays both anode & VP42 10 Black Heatsinks To Fit T0-3. T0-220 tage 9/12v. Typ. Power Con- i
i i Ready Drilied sumption 50mA 14 Amp rectifers
cathode plus photo transistors_emitters VP43 4 POWBVFFm Heatsinks 2 x T03 2 x R mounted on PCB.
and detectors. Cadmium Cell ORP12 and T0.66 Size £1 0/No. VP33 Once only price VRM — 150 vits
Germ. photo transistor OCP71 included. In VP44 1 targe Power Heatsink 90 x 80 x 35 £9.95 IFM - 1.5 Amps
all a total of 25 Opto pieces valued over mm Drilled For Up To 4 T0-3 Devices£1.00 . )
£12 Ngrma? Price VP45 50 BC107/8 Type NPN Transistors Good gg“fkg i Size: 1 inch square
Gen. Purpose Uncoded £1.00 Order NoPleces Snze Sq. Ins Price 10 off £1.00 {
v o v e g e s o, f T W 0R ) mores |
o< ] PUSSHLK
Our Super Value VP47 10 Siicon Power Trans. Similar 2N3055 B3 4 1B x3 156 £200 100 off £7.50 ¥ =
~4¢ Price Just Uncoded £1 DOUBLE SIDED FIBREGLASS ORDER NO: 4R1 B
£5.00 BOARD Rect.

FB4 2 14 x 4" 110 £2.00

HYBRID
LED COLOUR
[ DISPLAYS

INTRUSION
ALARM

VP40 30 Assorted 74 Series TTL I.C's Gates,

Eierloﬁs & MF.{S.I.'s| Jloa% Boo&.i ﬁl
ew, Normal Retad Value Over

Dur Price Rk The DOOR BIRD

30 Assorted CMOS 1.C's CD4000 Seres. DB 2000 alerts

OPTO 7-Segment Displays
Brand new 1st Quality
LITRONIX DL 707R 14-pin

Red, Green, Yellow — VP41

[
3/5/6 inch Mixed Pack Includes 00/09/12/14/18/21/23/ Red 0.3" Common Anode Display 0-9 with
l types and colours 25/28/30/35/44/68 AY/AE '(%PES Plus Yol [bsfore your | right hand decimal point TTL compatible
L= NUMERIC & OVER Data Sheet Value Over £800. Normal 300; '5h opened. ( 5v DC Supply. Data supplied
— -8 ewl ust hang on
FLOW  Common vou MAv ORDER any ONE TYPE of the inei )
Anode/Cathode. above CMOS at £2.00 per 25 pieces. Lheblnsmle door | 5 pieces g Eggp eacm
GaAsP/GaP Brand ORDER AS VP41 + type number re- nob — alarm 1S IN 10 pieces p eac
oS- A Al quired. activated  as | PACKS 50 pieces £20  (40p each}
L New, Full Data incl. soon as the OF 100 pieces £35  (35p each)

{30p each)

outside  door 1,000 pieces £300

knob is touched. N |
ONLY Ll

£3.95

RATCHET SCREWDRIVER KIT
Comprises 2 standard screwdriver blades 5 & Tmm
size. 2 cross point size 4 & 6. 1 Ratchet handle. 5-in-
1 Kit £1.45 each. 0/No 3298

THE MORE YOU BUY —
THE LESS YOU PAY

10 pieces {our mix) ..£4.00
Normal Retail Value Over £10.00
Order No. VPS8

Silicon NPN'L’ Type Transistors
TD-92 Plastic Centre Collector like BC182L -
183L - 184L

VCBO 45 VCEO 30 IC200mA Hfe 100-400

Alt perfect devices — uncoded. ORQOER AS
SX183L

50 off 100 off 500 off 1000 off
£1.50 £2.50 £10.00 £17.00
Silicon General Purpose NPN Transi
T0-18 Case. Lock fit leads - coded CV7644
similar to BC147 — BC107 - ZT89 ALL NEW VCE
70v IC500mA. OROER AS CV7644

100 Silicon NPN Transistors —

All Perfect. Coded Mixed.

Y) pes With Data And Eqvt.

eet No Rejects Rantas-

tic Value . £3.00
VP33 100 Silicon PNP Transistors -
AII Perfect. coded Mixed.
Y)pes With Data And Eqvt.
eet No Rejects Real

Value ... ... ... . .. £3.00

2N3055 The best known Power Transistor in
the world - 2N3055 NPN 115w,

Our Bi-Pak Special Offer Price

50 off 100 off 500 off 1000 off 10 off 50 o 100 off

PRICE £2.00 £3.80 £17.50 £30.00 £3.50 £16.00 £30.00

Silicon General Purpose PNP Transistors BD312 COMPLIMENTARY PNP POWER TRAN-

TO-5 Case. Lock fit leads coded CV9507 simiiar SISTORS TO 2N3055. Equivalent MJ2955, -

2N2905A to BFX30 VC60 1C600mA Min HFE 50. - BD312-T03. Special price £0.70 ep/ ¥

ALL NEW ORDER AS CV3507. 10 off :
50 off 100 off 500 off 1000 off £6.50 s {
PRICE £2.50 £4.00 £19.00 £25.00 /
Send your orders to Dept REW1 BI-PAK PO BOX 6, WARE, HERTS v Use your credit card. Ring us on Ware 3182 NOW
SHOP AT 3 BALDOCK ST., WARE, HERTS. and get your order even faster. Goods normatly
TERMS: CASH WITH ORDER. SAME DAY DESPATCH. ACCESS, _ sent 2nd Ciass Mail.
BARCLAYCARD ALSO ACCEPTED. Tel (0920) 3182. Giro 388 7006 ™ . Remember you must add VAT st 15% to your

OUR GREAT NEW CATALOGUE

Presented with a Professional Approach and Appeal to ALL who require

Quality Electronic Components Semiconductors and other Accessories
. ALL ‘at realistic prices. There are no wasted pages of useless
information so often included in Catalogues published nowadays.
Just solid facts i.e. price, description and individual features of what
we have available. But remember, BI-PAK's policy has always been
to sell quality components at competitive prices and THAT WE
STILL DO.

We hold vast stocks “in stock’”” for fast immediate delivery, all
items in our Catalogue are available ex stock. The Catalogue
is designed for use with our 24 hours “ansaphone” service

and the Visa/Access credit cards, which we accept over the
telephone.

To receive your NEW 1983 BI-PAK Catalogue, send 75p
PLUS 25p p&p to:-

ADD 15% VAT and 75p PER ORDER POSTAGE AND PACKING. order.
4 Total Postage add 75p per Total order.
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FREE READER SMALL ADS

unused still boxed offers. Yaesu FT101 Mk1 with
new valves £175 ono. John William Horsley, 17
Caerleon Avenue, Bitterne, Southampton, Hants,
S02 5JX. Tel:0703 449837

@ President McKiniey 120 channel mobile CB
radio with power mic, leads etc. Full working
order, excellent condition £120 ono. Phone 021-
705-5724 after 6pm.

@ Carradio medium long wave £5. Audioline push
button medium long wave car radio unused £15.
40CH AM CB rig£15. 40CH AM SSB CB rig £25. Car
stereo cassette player £7 slide mount £2. Wanted
Tandy TRS80 model 100 portable computer. Ring
Milton Keynes 316052 ask for Mick.

@ Ferrograph professional audio recorder test
set RTS2. Measures frequency response, distor-
tion, wow and flutter, signal-to-noise, gain etc.
£350. Sabtronics 8110A frequency counter, 20Hz -
100MHz, (originally buiit from kit) £55. Also,
quantity (270) motors, 2-pole, 2,500 rpm., AC mains
(115V - 230V), brushless type, '2ins stack, unused.
£175 the ot ono. May split, offers? Prefer buyer to
collect but would consider delivery — dependent
on distance. Tel: Alan (0773) 874197.

@ Process lens by Wray Optical (Lustrar 16ins .10
with stops to .90). Will sell/exchange for amateur
radio gear, comm. RX, TX or what have you.
Anything radio or photographic considered. Frank
Giynn, 41 Crossways Avenue, East Grinstead,
Sussex RH19 1JD.

@ Receiver Garex SX200-N scanner. Four months
old. In guarantee. Absolutely mint and complete
£240 no haggling. Phone Bournemouth 25554
evenings.

@ VDU and keyboard - ICL 7181 working order.
£20. Buyer collects or carriage extra. Braintree
42391,

@ CASIO VL-1 with wallet, excellent condition
hardly ever used £25.00. Steven Chambers, 153
Laleham Rd, Catford, London SE6 2AE. Tel:01 697-
6356.

@ ATV program for the 48K Spectrum as reviewed
in Nov 83 R&EW now with 36 features including
testcards, maps, large printing, QRA calculator
and much much more. The price which includes a
16K version and full instructions is only £5.50 inc
P&P from R. Stephens, Toftwood, Mill Lane, High
Salvington, Worthing, Sussex. For list of other
programs send sae.

@ 21L02 1K low power static RAMs new and
unused. 24 for sale 0.75p each ono. Phone
Leamington (0926) 641347 after 6.

@ PC1211 Sharp PC computer and tape interface
(in need of repair) applications book and new set
of batteries. Yamaha CS01 keyboard and five
music books. TMS 9900 family micro data book. Will
sell or swap for a good micro or RX or a second
hand score. Will reply to all offers. Sean F. Rima,
Kylemore, Connemara, Co. Galway, Ireland. Tel:
Kylemore 10.

@ Marconi Sig. Gen. TF885 DC to 5MHz at 30V
(max) o/p £7. Elect. mags £10. Mains transformers
6.3-0-6.3at2A£2. Also 400-0-400 plus 4x 6.3V £5. Also
Ferranti RD6059 10H inducter £5. Buyer collects. P.
Vacquier, 56 Leamington Road, Southend-on-Sea,
Tel: 616579 (evenings)

@ 2 amp variac input 240 volts mains output 0 to
240 volts AC cost £35 new only £15 as new. Also 12
volt DC relays for 50 pence each. Phone Stough
46684 and ask for Steve.

@ Solartron CD1014/2 D.B. scope inst. circ. £50.
Anita 1000 comptometer 10 gas discharge readout
tubes mains operated £30. Cybernet 2000 C.B. new
very compact with centre loaded aerial £30.
Harvard two channel xtal C.B. hand held new £12.
Hythe (Kent) 68854.

@ XTL filters - 10.695 £3.00 each 8kHz b/width or
10.7 at£1.50 each. Only few available as are surplus
from ex local CB shop-6 Lynton Court, Horn Lane,
Acton W3 6PN.

@ 16K ZX81 DK Tronics keyboard Qsave inverse
video cass: control £70. S.ware books and spares.
SAE with enquiries to M. Bolt, 112 Leeds Road,
Mirfield, West Yorks.

@ Have Samwell Hutton Wobulator with spares
plus 1.3 to 4.2 GigaHz microwave signal generator
Will exchange with any good comm. receiver.
Details from J. Bulubi 10 Adair Tower, Appleford
Road, London W10.

JANUARY 1984

@ Kenwood (Trio) speakers. Woofer 11ins cone
type. Tweeter horn type. Super tweeter horn type.
Base reflex enclosure F/r 40Hz to 30,000Hz. 75 watt.
As new. £85. Unusual item purchased abroad.
(Japan). Mr. Paul Sheriock, 74 Dungannon Chase,
Thorpe Bay, Southend-on-Sea, Essex SS1 3NJ.
Tel: Southend 582460.

@ BELCOM LS-102L 26-30 MHz radio £225 ovno.
PROTEL Base Mike AM-6000 with equaliser plus
power supply £55 ovno. CP-163X Base/Mobile
Linear variable input output no plating or loading
built in pre-amp 26-30 megs £75 ovno or £325 ovno
the lot. Dave P.O. Box 3, Egham, Surrey, TW20 0SW.
@ TR2500 handheld with spare Nicad and leather
case immac cond. £185. Microwave Modules
preamp 2M MMA144V £25. Two seven element
German Yagis, low wind loading, little used, plus
stacking combiner and coax £45. Tel: Hastings
437513 evenings. G8TQO.

@ CASIO 602P programmes including resistor
caiculator; Hex——decimak—Binary converter
with true alpha input/output; several games -
Reverse, Micromind etc. Plus ‘Quirks’ — displays
full character set and uses normally unavailable
commands. Send SAE to D. ingram, 6 Greyfriars
Walk, Inverkeithing, Fife, KY11 1DE.

@ !com communications receiver ICR70 as new
with Icom FM board fitted. Excellent rig £420. A E.
Chivers G3YFQ. 1, Sycamore Close, Bushey, Herts,
wD2 2DT. Tel: 0923-41461

@ 1000MHz scope. Hewlett Packard HP1858 with
HP187B piug-in complete with all adaptors,
HP1400A delay line and manuals £150. Computex
Automation dual digital cassette drive system with
interface for naked mini. Ideal for most home
computers. £45. Wanted Tektronix plug-in Type M,
also manuals for purchase or hire for Type 82 and
‘M’, GADWC 0532 828994.

@ Collectors item. 1948 Bush Console radio
G.W.0. offers. Or exchange organ, or synth parts.
Lots of electronic mags R&EW, E.T.l., HE., P.E,
E.E., W.W,, R&EC Jan 1979 to date. S.A.E. with
enquiries to 47 Linden Close, Eastbourne BN22
OTT. Tel: 0323 51624/51264.

@ 24 GHz S.\W.R. meter cost new £700, accept £190
G4FFO Tel: 0223 860150.

@ Contents of well stocked junk boxforsaleie TX,
valves,variable capacitors, HV power supplies etc.
s.a.e. or phone for further details. Also have
Cavendish model 2000 electronic organ first class
condition. Will accept first reasonable offer. J.
Peerless, 157 Fairmead Crescent, Edgware, Mid-
dlesex.Tel: 01-958-6887.

WANTED

@ All sizes of tuning capacitors, roller coasters,
feed-through insulators, switches and items
suitable for HF ATU. Complete TU5B tuning units
considered. Mr. M.R. Davies. GW311D. Hafan, Lady
Road, Blaenporth, Cardigan, W. Wales SA43 2BE.
Tel:0239-811 022.

@ To copy Heath Model ID-1590E June 1979 wind
speed/direction indicator instruction and assem-
bly manual. R.F.G. Thurlow. G3WW. 2 Church
Street, Wimblington, March, Cambs. PE15 0QS.
Tel: 0354-740255.

@ Swop Atari TV game + games for 2 PYE 70
pocket phones with rubber aerial etc or swop for
IC2E AR22 TR 2500 or AR 240FT 208R. Swop PYE
Bantam for 2M 144MHz car aerial. O.M.A. Graham,
27 Crichton Rd., Pathhead, Midtothian, Scotland.
EH37 5RA. Tel:0875-320 642.

@ 7808, 748, 4011, 741 ICS wanted. Got all sorts of
items to exchange i.e. AVO 7 (value £25) cash
either way to adjust. Also require light screened
microphone cable. Mr. A. Bouskill, 129 Lyminster
Road, Sheffield, South Yorks. 86 1NY. Tel: 0742-
311191,

@ Microwave modules MMT/28/144 MHz Linear
transverter new never used boxed from SMC
Value £109 and FT224 2MTR Mobile Tramsg. used
only base station crystals $.19, 20, 21, 22. RO, R1, R6
requires tone burst. Exchange 2 MTR hand held
prefer check. Collect my QTH No car. Could meet
Salisbury, Southampton, Bournemouth by public
transport. Charles Hooper (G8YKC) 63 Sandy
Lane, St. Ilves, Ringwood, Hants. BH24 2LE.
Tel:Ringwood 5717,

@ Transmitter variable capacitor 120 to 160 pF.
Preferably surplus component from TU9B or
similar. HM Humphreys Gibevu, 10 Mount Eden
Park, Malone Road, Beifast. BT9 6RA. Tel:0-232
668979.

@ Good Colour T.V. working to use with compu-
ter. Craig Tunbridge, 76 Church St. Larkhall,
Lanarkshire. ML9 1HE. Tel:0698 883334.

@ All non working used home computers wanted
for educational purposes. Must be very very
cheap. Also electronics magazines required for
non profit making training workshop for students.
They must also be very cheap. Please write to
Bimal, 25 Napier Road, Wembley. Middx. Each
letter will be answered.

@ Communicator receiver WHH BFO cheap
Wavemeter for 934MHz ATU for 27 MHz. AH.
Billington, 50 Chipsey Avenue, Bugbrooke, North-
ants. NN7 3QW. Tel:Northampton 830492.

@ Early (ie 1920s, 1930s) valves and other
components wanted particularly 2V. Filament
screen grids and triodes, L.F. transformers plug-in
coils, formers and bases, etc. Also morse keys and
amateur QSL cards. Cash waiting (private collec-
tor, not dealer!) Norman Field, G4LQF. 14 Regent
Rd., Harborne, Birmingham 17. Tel: 021-426 3663.
@ 23CM varactor tripler wanted for ATV work.
Please write. Dave Crump, G8GKQ. Officers Mess,
RAF Bruggen, BFPO 25.

@ Has anyone connected a non RS232 (9 way
block connector type) ASR33 printer to a BBC
computer? Hardware and software help appreci-
ated. Contact Dave Kelly, 4 EImdale Road, Claines,
Worcester WR3 7PA. Tel: Worc 53842,

@ Swop Atari TV game for PYE Bantam and swop
for 30 40 PO tower or swop for any 2M HF receiver
transceiver. Swop PYE Bantam for yellow fiashing
light or swop for two Pye two way radios with
aerial. H. Graham, 27 Crichton Rd., Pathhead,
Midlothian, Scotland. EH37 5RA. Tel: 0875 320 642.
@ NeedAudio distortion analyser and scope, AVO
& accurate signal generator for design of audio
systems. Would appreciate PSU and other audio
lab gear. Will collect. Peter Kunzler, 166 Ewell Rd.,
Surbiton, Surrey. KT6 6HG. Tel: 01-399 3990.

@ Grundig satellite 3400 or SX 200N scanner
wanted must be in good condition. Fair price paid.
Tel Runcorn 711393.

@ Radio amateur’s examination tutor requests
help for his students - can anyone please loan past
R.A.E. multiple choice question exam papers? 7
day return promised with expenses refunded.
(G8PWO QTHRY). John Thwaites, 15 Springhead
Rd., Kemsing., Sevenoaks, Kent. TN15 6QL Tel:
(evenings) Sevenoaks 62481.

@ Mitsubishi CRT 470CNB22. May accept used
tube. W. Milne, 20 Graham Road., Wimbledon.
London SW19 3SR. Tel: 01-684 9621.

@ Handbook for Yaesu FRG 7000. Also FM
module. Mr. N.J. Smythe, 25 Cefny-y-Lon.
Pienyrheol, Caerphilly. CF8 2JS. Tel: 0222 868112.
@ Collins, KOKJSAI, Toko, or similar 455KHz
mechanical SSB filter. T. Simpson, 58 Cemetery
Road, Houghton Regis, Dunstable, Bedfordshire.
LUS 5DA. Tel: 0582 62621.

@ Sphinx transmitter in good condition if possi-
bie. SSB 160m 80m 20m or similar. Tel:0872 862575.
@ Manual or circuit diagram for Rochar counter
timer A1149, scope tube SE3A1 or similar and TV
tube 230DB4. J. Glover, 22 Bennett Road,
Bournemouth, Dorset. BH8 8QG.

@ Old radio books, catalogues, magazines, ser-
vice-sheets, QSL cards, Gamages catalogue, A/Ps,
valves, components, morse-keys, etc. for the
National Wireless Museum. Details pse to hon.
curator-Douglas Byrne G3KPO, 34 Pelihurst Rd.,
Ryde, IOW. Tel: 0983 62513.

@ Any 77-68 computer system PCBs (not) working
(partty)(fully) built also any details of a BASIC
language for this computer, also a 6830 PROM for
Swatbuc with manual plus any info on faults that
have been found while testing. Please state
prices. Norman Henry Pierce. 92, Railway Road,
Rock Ferry, Birkenhead, Merseyside. L42 2BQ.
@ Cosmac ELF two. Wanted add on units i.e.
keyboard RAMs tapes circuits user manuals etc.
M.G. Bancroft. 71 Leyshoime Cres. Leeds LS12
4HH. Tel:Leeds 630953.

@ Clockradio wanted not necessarily in working
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condition. Phone Carlisle (0228) 21981 after 6pm.

@® Old QST back numbers 1950 to 1979. Phone
Wokingham 782236.

@ Mostek digital clock chip MK 50253 N used in
digital alarm clock kit from Sintel -GM4JNB QTHR
or PO Box 6, Fort Wiiliam, Inverness-shire PH33
6DB.

@ Close tolerance resistors. Source of minute
quantities of odd valves wanted. C.J. Collins, Two
Ways Cottage, Eghams Wood Rd., Beaconsfield,
Bucks. Tel: Beaconsfield 4127.

@® Need GJHB8 valves for project. All replies
answered. Horton GM3XFC, 26 Jamieson Street,
Arbroath, Angus. Tel: Arbroath 78383.

@ Swap for MF or HF equipment - Single screen
oscilloscope, multi-metre, or VHF radio
telephone. Petty Officer M. Brownlee, 1c. Croft
Terrace, Botcherby, Carlisle, Cumbria. Tet:Car-
lisle 45552,

@ Yeasu FC902 ATU complete with instruction
book. Also FT7 must be cheap. Also AR8B receiver
must be in good nick. David Christie, 8 Ballytober
Road, Bushmills, Co. Antrim. N. Ireland. BT57 8UX.
Tel: Bushmills 31086.

@ Tunnel Diodes about three same size shape as
OAB81/0A73. Write 34 York Crescent, Blackburn,
Lancs. Mr. Heath. Also Motor type B8k 5U/4661 24V
DC biower smali square. Tel: Blackburn 48131
(evenings).

@ Loan of Heath Assembly Manual for Wind
Direction/Speed model [D.1590E-07846. Speed
indicator housing jammed on. R F G Thurlow,
G3WW, 2 Church Street, Wimblington, March,
Cambs, PE15 00S.

@ Wanted medium duty rotator with control box.
Also any 10m-2m converters, and any 8 digit
frequency counters. Mr Philip Sparrow, 132 Ash
Lodge Drive, Ash, Aldershot, Hants GU12 6NR

@ |Cwanted for Bontempi Organ Type SNB746F. F
E Godward, 40 Beaufort Street, Southend-on-Sea,
Essex SS2 4NH Tel: 68254 (G3ASL)

@ Phitips N1512 VCR or just CVBS panel (working

or not). Phone:0993 882238 evening or weekend.
@ ‘The Cathode Ray Revolution’ by Philip Kogan
£5 offered. Dr Cowan, 51 Wellington Street,
Oxford, OX2 6BB

@ QRP SSB TX/RX Hustler or similar mobile whip
antenna 20m 80m. D Dhuglas, 3 Kirkfield Place,
Arrochar, Strathclyde, G83 7AE

@® Wanted to purchase or photo copy manuai and
circuit diagram for Solartron CD523S oscillo-
scope. Andrew Dexter, 1 Hope Villas, Hope Road,
Leighton, Welshpool, Powys. SY21 8HF. Tel:
Welshpool 4026

@ Old books on microwaves and radar especially
McGraw-Hill Radiation Laboratory series. Also
looking for monoscope tubes. Andrew Emmerson,
71 Falcutt Way, Northampton, NN2 8PH.

@ Sony ICF 2001 portabie radio RX new or nearly
new condition. C/W documentation - M J
Townsend 19 Greenhill Lane, Riddings, Derby-
shire Tel: Leabrooks 605219.

@ Twodisco deck turntables. Mr Victor Linton, 44
St Mary’s Court, Gomer Street, Willenhall, West
Midiands, WV13 2NW

@ Coillectorseeks very old germanium transistors
and diodes. Good prices paid for early point
contact and junction types. Data sheets also
required for old semics. Information wanted about
early transistor computers especially point con-
tact ones. Write for more details or offer. Mr
Andrew Wylie, 18 Rue de Lausanne, 1201 Geneva,
Switzerland.

@® Ex-RAF type ‘D’ Morse Key wanted by former
RAF wireless operator. Also Class D Wavemeter
(pref. AC mains) Frank Glynn, 41 Crossways
Avenue, East Grinstead, Sussex RH19 1JD. Tel:
East Grinstead 22967.

@ Wanted B.B. Babani radio books No 107 and 108
four and five valve circuits. No 134 FM tuner
construction. No 135 battery portable construc-
tion. Nos 100, 121,143, 157 and 178 radio valve
guides 1-5. Mullard circuits books. Hartley on Hi-
Fi. Aiso Jacksons tuning scales with S/M drive,

types S.L.8 and S.L.5. Coil packs, AC/PEN (5-pin)
DR96, PP5/400, AC/HL, UL41, UY41, EL41, B5S
sockets. RD junior variable superhet tuners (AM).
FM tuners and amplifiers. To N Covington
25, Ridge Road, Letchworth, Herts, SG6 1PW. Tel:
79681.

@® YAESU FRG7 operating handbook or copy. Mr
D Sibley, 50 Faraday Road, West Molesey, Surrey,
KT8 0TQ. Tel: 01 979 2245

@® FM board for Yaesu FT1012D. Also narrow CW
filter. Cash waiting. Ring Nick G4UKO Tel:
Maidstone 859129

@® CB hand held TX/RX pref Tandy. Also scanning
RX for120MHz 170MHz Phone: Ashford, Middlesex
44361

FREE SMALL ADS

We are pleased to be able to offer readers this
free Small Ad Service to enable you to seti
unwanted equipment or advertise for your
‘wants’.

Simply compiete the order form below,
although we will accept ads not on our order
form. Feel free to use an extra sheet of paper
ifthere is not enough space on the order form.
Send to: Radio & Electronics World Smali
Ads, Sovereign House, Brentwood, Essex
CM14 4SE.

DEADLINE

We will endeavour to include all ads received
by 15 December 1983 in the February issue.
Adsreceived after this date will be included in
the next avaiiable issue.

CONDITIONS

We will not accept trade advertisements. We
reserve the right to exclude any ad.

Classification:

ForSale....ooooeeooeeeeeeeeeee

USE BLOCK CAPITALS {One word per box)

To avoid mistakes please write clearly and punctuate your ad

FREE READER SMALL AD ORDER FORM
Send to: Radio & Electronics World Small Ads - Sovereign House - Brentwood - Essex - CM14 4SE

............ ] Wanted.......ooovveeennn.

USE SEPARATE SHEET FOR MORE WORDS

.......... Telephone ........cccoovvvveeeeen.

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements.
We reserve the right to exclude any advertisement.

REO0184
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APPOINTMENTS

We are pleased to be able to offer
employers and their agencies the advantage
of FREE s page appointment ads

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

ELECTRONICS APPOINTMENTS
£6,000-£16,000
ANALOGUE, RADIO, MICROWAVE
DIGITAL, MICROPROCESSOR, COMPUTER
DATA COMMS, MEDICAL
Design, Test, Sales and Field Service Engineers —
to use our free, confidential service and improve
your salary and career prospects. UK and overseas
contact:

@ “lechnomark_

Engineering & Technical Recruitment

11 Westbourne Grove, London W2. Tel: 01-229 9239

VTR ENGINEER

Complete Video, one of London's leading post
production facilities, requires an engineer (aged
20-30) to cover all aspects of video post production.
A working background of at least one year in
broadcast or video facilities is essential. Salary in
excess of A.C.T.T. rates.
Please apply in writing to Richard Whitaker
enclosing full CV.

COMPLETE VIDEO FACILITIES LIMITED
COVENT GARDEN POST PRODUCTION CENTRE
3 SLINGSBY PLACE, LONG ACRE, LONDON WC2E 9AB. TEL 01-379 7739

Registered in England No. 1568204
REGISTERED OFFICE: 25/27 Catherine place, Buckingham Gate, London SW1E 6EQ

1) CAB/CAM
Field Engineers with a knowledge of graphic dispiays, piotters and associated peripherals,
based on PDP 11, £ — neg - car. Bucks.
2) Electronics OfﬁcegEqulpment
Field Service Engineers required. Preferably with knowledge of repairing electronic
printers, calculators and typewriters. £ v. good + car. Bucks/Berks/Herts.
3) Test Equipment
Field Service Engineers required for maintenance of non-destructive test equipment.
£10.000. Berks.
4) Medical Equipment
Test/Service Engineer with good knowledge of CMOS logic and analogue circuitry. ¢ £8,500.
S&A Service Personnel
(RAF, RM, Navy)
We have many clients interested in employing ex-service fitters and technicians at sites
throughout the UK. Phone for details.
per week
We are paying very high rates for contract design and test engineers who have a background
in RF, MICROWAVE, DIGITAL, ANALOGUE or SOFTWARE, at sites throughout the UK.
of other El ic and to £12,500
Phone or write:
Roger Howard, C. Eng. M.LE.E., M.LE.R.E.

CLIVEDEN CONSULTANTS

87 St. Leonard’s Road, Windsor, Berks.
Windsor (07535) 55022 (5 iines)

BORED?
Then change your job!

MANAGEMENT & Telephone
EXECUTIVE SELECTION 01-637 9611

DEVELOPMENT
TEST ENGINEERS
TO £9K

Supporting a design team producing true state of the art
electronic systems and sub-assemblies, your strengths coutd be
utilised in defect investigation, enviromental testing
‘breadboard’ assembly and test or quality assurance. In any of
these areas you will enjoy the satisfaction of seeing equipment
go from research to development and finally into production.
You will liaise both with project teams and the production area
to ensure that the equipment meets the agreed technical
specifications and is practical to operate. The test gear used to
check the equipment is of the most recent and sophisticated
design which means that you keep at the forefront of the
science. Every unit passes through your department which
guarantees a wide variation of interesting work.

The equipment uses digital, electo-optical and analogue
technologies, with frequencies up to microwave level, most
incorporate microprocessors or minicomputers.

Based west of London, your benefits will include competitive
salaries, paid overtime, 25 days’ holiday, real opportunity for
career enhancement, Group Membership of BUPA, contributory
pension scheme and generous relocation assistance where
applicable.

For an informal discussion phone Kirk Blackmore or Philip
Joisce on 01-637 9611.

Suite 201/6 Albany House
324 Regent Street, London W1

MANAGEMENT &
EXECUTIVE SELECTION

JANUARY 1984

As part of General Electric U.S.A., Medical Systems here in
South Herts has worldwide design authority for a range of
electronic imaging equipment including CT scanners, nuclear
diagnostics and conventional X-Ray equipment.

With a self contained engineering, quality and
manufacturing organisation of 450 employees; we believe we
are the optimum size for: good communications, recognising
individual contributions, yet we have the financial resources
and security of a highly successful company.

We currently have vacancies for: —

ELECTRONIC & SYSTEMS
TEST ENGINEERS

You are likely to have H-Tec, HND or Degree in
Engineering (or an equivalent Service qualification) with up to
7 years digital/microprocessor experience. Also, you should be
highly motivated and willing to put a lot of hard thought and
work into maintaining stringent standards.

Dependent on age and experience we’ll pay you between
£6K and £10K, with generous shift allowance. In addition, we
offer free BUPA, staff restaurant and active sports and social
club.

Please telephone or write to: - Janice Fishwick, Personnel
Department,

[GENY LIMITED
COLNEY STREET,
ST ALBANS, HERTS.
TEL: RADLETT 4722

o,

L ELECTRIC COMPANY
OF NEW YORK LIMITED

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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-~ Radio &

Electramcs
fast and easy with List-a-rig.

| The communications, electronics & computers magazine

258 Fratton Road
Portsmouth
Tel: 0705 735003
Open 10.30am-6pm 6 days

COMMUNICATIONS EQUIPMENT
COMPONENTS, BOOKS, ACCESSORIES

CALBRESCO LTD ﬁ

J R W COMMUNICATIONS
15 New Street, Lough, Lincolnshire
Tel: 0507 606973
Open Mon-Sat 9am-6pm
Authorised Tandy Deaters.
ICOM, Marine, PMR Dealer. Also YAESU supplied.
Telephone & communications equipment.

Dummy Anti-Theft
survelllance cameras £39.00.
Flashing red ‘function’ light for total realism and

theft deterrence. Easy fixing.

Phone your order on:

(0274) 871090 or write to: ‘Churchill Cavendish Lid’,
Blenheim Ridings, W Yorks

Send £1 for every 40 words or less
for immediate entry. For a copy of
the latest list send 2 First Class
Stamps.

G3RCQ, 65 Cecil Avenue
Hornchurch, Essex

G2DYM AERIALS
KILL THAT INTERFERENCE
ANTI-TVI ANTI-GRN

Data sheets, Large 23p SAE.
Aerial Guide 78p

SOUTHDOWN Callers for Appointment Tel: 03986-215
U gg::d:ﬂ: . Ral(f::}; G2DYM, Uplowman, Tiverton, Devon
SUPPLIES Tel: (0323) 639351  Stn)
Dpeat oSt 100 (Closed Tuns) ALTAI MULTICHARGER £7.95. GOULD NI-CAD's 'C
Stockist ot Nineetrpmadio £ YAESU, TYPE' 1.2 Ah £2.25 ca. ‘Fast Charge Vented AA
ICOMSTANDARD, FIONNAPDRAE. TYPE' 500mAh 85p ea. 2%2" SR SPKR 80p ea.

SWITCHES MOM-MAKE PUSH 30p ea. 10 x
VARIOUS NEW SW £2.60. 10 x VARIOUS NEW
KNOBS £1.60. 10 x VARIOUS NEW POTS £2.40.
CASSETTES VIDEO VHS BASF E120 £550 ea.
E180 £6.50 ea. CASSETTES AUDIO TDK-AD C60

£1.10 ea. C90 £1.30. C120 £2.25 ea. IN40O07 DIODES
NEXT ISSUE 7p ea Ti8 43 32p ca. 7608 REGS 39p a. RED LEDS
1 for 10.
All above prices include VAT, please add 60p
ON SALE towards p&p if order less than £3.00.
We hope to open a component shop in the next

few weeks in the South Birmingham area, please

1 3 JAN UARY watch press for details.
AUTRONICS LIMITED

23 Regency Gardens, Yardley Wood
Birmingham B14 4JS. Tel: 021 474 4638

R.A.S.F(NOTTINGHAM)

Owen GBUUS
3 FARNDON GREEN; WOLLATON PARK

NOTTINGHAM: TEL: 0602 280267
Open. Tues-Fri 10-5.3C. Sat 9-5
YAESU: FDK: ICOM: SOMMERKAMP: TONNA
HALBAR: WELZ: ANTENNAS & OWN GWS H.F

A X DON

32 Atholl Street, Perth
Tel: 0738-23753 Open: 6 days

ICOM, YEASU, J-BEAM, SUN, BANTEX, TONO, RSGB
Books, Maps & Log Books. Full range of components.
Mail order available — send for price list, quoting
Radio & Electronics World.

AVCOMM LTD

25 Northload Street
Glastonbury
Tel: 0458-33145
Open: 9.30-5.30. Closed Wed

" RadiO &
Elect Tonics

The communications, eiectronics & computers magazine

This method of advertlsmg is avallable in
multiples of a single column centimetre —
{(minimum 2cms). Copy can be changed
every month.

RATES
per single column centimetre:
1insertion £9.65, 3 —£9.15, 6 — £8.65, 12 — £7.75.

b----------------------------
 RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM

|
N TO: Radio & Electronics World - Sovereign House n
l Brentwood - Essex CM14 4SE - England - (0277) 219876 .
[ |
]

i PLEASE RESERVE..... ... centimetres by............... columns
] FOR A PERIOD OF 1issue.....[] 3issues....[] 6issues....[] 12 issues.....[] ]
B COPY cnciosed.....[7 to follow......[] [ |

l Cheques should be made payable to Radio
PAYMENT ENCLOSED:....... § et Y, o o o
J CHARGE TO MY ACCOUNT.....(]| I
B COMPANY oo i
N nT] T 3T S [ |
=SIGNATURE .................................................. TELEPHONE ....o.oooeoeeree. =
N i ——— e B

i clefo] | | [ | [ [ | n
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RADIO AND RTTY BOOKS
CONFIDENTIAL FREQUENCY LIST
10000 Fixed, CW, etc worldwide station
GUIDE TO RTTY FREQUENCIES
4500 worldwide commercial, aero, UN, etc .
WORLD PRESS SERVICES FREQUENCIE
Worldwide by frequencies. GMT & County...... .

INTERPRODUCT LTD, RE, STANLEY, PERTH PH1 4QQ
Tel: 073882575 Prices include P&P

OSCILLOPSCOPE WANTED

Modern solid state dual trace, and Wobbutator, for
television LF. Adjustment.

Send details to:

S FISHER
29 Queen Square, Glasgow Scotiand G41 2BD

RESISTOR PACKS
FOR ALL PROJECTS

s watt carbon film resistors 5% 1 ohm to 10M E24
series. Packs of 10 each value (1690 resistors)
£12.80. Your choice of quantities/values 100 for
£1.00. VAT and Post Free.

GORDON HALLETT
20 Bull Lane, Malden Newton
Dorchester, Dorset DT2 OBQ

Heathkit ‘Hobby Electronics’ course
and ET 3100 trainer. Mint.

Costs £120, Sell £70.
Tel: 01-794 5879 evenings

ROM PROGRAMMING SERVICE FOR BBC MICROS

Send us your favourite/frequently used
BASIC program and we will put it into
ROM. just plug the ic into the BBC and
your program can be loaded instantly
using a * command of your choice. Only
£9.95 for programs up to 7.5K.
(A number of short programs (total length
7.5K) can be put onto one EPROM). Send
cassette only with program name and *
command required to:

Morley Electronics
1 Moriey Place, Shiremoor, Tyne & Wear NE27 0QS

COMPUTER ICs TMS9928/9929 only
£14.95, 8755 £15.95, 8086d £22.95, Z80B
£5.95

Morley Electronics, 1 Morley Place,
Shiremoor, Tyne & Wear NE27 0QS

VHF Converters 140-150 MHz, 118-136 MHz,
146-174 MHz. All mechanically tuned, 10.7
MHz if output. Morfet RF stage. High
sensitivity, £9.75 each. SAE data, lists: H
Cocks, Cripps Corner, Robertsbridge,
Sussex. Tel: 058083-317

Q@SL CARDS. Printed on white or coloured gloss
cards. SAE to:
Nutley Press
11 Barons Way, Woodhatch,
Surrey
Tel: Redhill (0737) 71023

Reigate,

Complete, full-size sets, any published service
sheets £2 +large SAE — except CTV's/Music
Centres from £3 + large SAE.

Manuals from 1930 to latest. Quotations, free 50p
magazine, price lists, unique technical
publications, for large SAE.

Repair data/circs aimost any named TV/CVR, £8.50
by return.

TISREW

76 Church Street, Larkhall, Lanarkshire ML9 1HE
Phone: 0698 883334

SCARBOROUGH

Derwent Radio for communications receivers,
New, Secondhand. Good trade-in. Thousands of
components, books, magazines.

5 Columbus Ravine, Scarborough
Tel: 0723 65996

TIGER LY9 70 Cms Antenna

New from Ant Products, a superb additon to
the range of renowned antenna, the Tiger LY9
for 70 cms. A light weight antenna with a heavy
weight signal. Offering a high 11 db gain on a
58 inch boom length. Great for vertical or
horizontal mounting. Supplied in matched
pairs for the ultimate Oscar station complete
with all hardware for mounting with elevation
control. Precisely adjustable for angle in
order to get the best performance. Also
including  matching unit for circular
polarisation. Right or left hand can be chosen
with equal efficiency. Last but not least our
famous two year guarantee and full back up
service.

Write now for full details enclosing SAE
plus 25p in stamps

Ant Products, All Saints Industrial Estate

Baghill Lane, Pontefract, West Yorkshire
Tel: 0977 700949

THE VINTAGE WIRELESS
COMPANY
1914 - 1960

Radios, ampiifiers, service sheets, valves, vintage
components, books new & used, repairs &
restorations, mail order only.
Tudor House
Street, Mangotsfield,
Bristol BS17 3EN
0272-565472

C 30

Vintage Radio’'s — over 200 always in
stock. Open every day. SAE list.

RADIO VINTAGE
250 Seabrook Road, Seabrook, Hythe,
Kent CT21 5RQ
Phone anytime (0303) 30693

F M Aerial Smiths Arrow seven
complete with Rotator, control, 10’
mart and chimney mountings never
used £50.00 complete.

Tel: 021705 0223

LOGIC TUTOR KIT

The easiest & most practical way to learn abut
modern chip technology! OQur definitive kit, for
beginners & “O" to “A” level students is top value.

* ONLY £22.50 INC VAT & P&P *

Highest quatity components, everything
necessary, inc fibre-glass, drilled PCB; Chips;
on-board timer, LED status indicators; key-
switches; quality connectors; solder; Ribbon
cables & full assembly instructions. Cash with
order. (Official orders from Schools, Colleges &
Universities Welcome).

MICROSTATE LTD, DEPT. REW
5 Northfield Close, Worcester WR3 7XB

THE NEXT ISSUE
OF

Radio&
Electranlvgor%

IS ON SALE
13 JANUARY 1984

JANUARY 1984

G
Mitsubish

with

There’s no doubt that more and
more operators enjoy the benefits of
transmitting on location. . .

The Mitsubishi Portable
Generators are compact, easy to
move, have an auto voltage
regulator, 110/240 volt AC or 12 volt
DC (8.3 amps) output, speed control,
frequency meter, circuit breaker and
recoil starter.

Mr. Reeves of Waterlooville,
Hampshire (Call Sign G8VOI) is one
of our many satisfied users. His order
to us included the following
comment:

©6 Thank you very much for
the information supplied today
on Mitsubishi Generators by
your representative at the
Sussex Mobile Radio Rally at
Brighton.

Having considered the
specifications of these
compared to both Honda and
Yamaha types, this is by far the
best for my needs in operating
portable radio equipment.

Please supply: 1 X off
Mitsubishi Portable Generator
1.5kVA.99

... Soif youwant reliable mobile
transmitting take a close look at the
1.5 and 2.0kVA Mitsubishi Portable
Generators and fill in the coupon now.

Ray-Lift Limited,
114 Kingston Avenue,
Bilford Road,
Worcester. WR3 8PP,
Tel: (0905) 56671

Tel No:

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

o mobile
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' COMTECH ELECTRONICS

TRANSISTORS
BC1078 12p| BC546  10p | BF 195  12p | MPSA55 20p | 2N2007A 25p 4000 18p | a0162  52p | 6800  395p | Milceitalhediid
BC108C 12p| BC546B 10p | BF 196  12p | MPSA56 20p | 2N3053 23p C116D  70p | 4001 14p | 40163 52p | 6802 §50p | Positive
BC109C 10p| BCS5478  9p | BF 197  12p | MPSAG3 22p | 2N3054 56p C126D  90p | 4002 14p | 4501 16p | 6808 520p | 100mA
8C113/4 16p| BC5488 9p | BF 198  10p | MPSA64 22p | 2N3055 50p C126M  98p | 4006 50p | 4502 55p | 6810 250p | 78L05  30p
BC115/6 17p| BC548C  9p | BF 199  12p | MPSAQ2 24p | 2N3055H 75p Mgg ]0; ggv 4007 16p | 4503 34p | 6820  250p | 78L12  30p
8C119 28p| BC549C 9p | BF20C  40p | MPSA93 24p | 2n3440  68p MCR10 P | 4008 50p | 4504 98p | 6821 190p | 78L15  30p
BC139 32p| BC550C 10p | BF224  15p | TIP29A 30p | 2N3441 120p 1 22000 1(15(;9 4011 14p | 4506 70p | 6840  595p | 78L18  45p
BC140 28p| BCS556  10p | BF 244C 22p | TIP29B  33p | 2N3442 120p 2800M 165p | 4012 16p | 4508  145p | 6850 180p | 78L24  4sp
BC141 29p| BCS556B 10p | BF245  25p | TIP29C  33p 2N4443 120p | 4013 24p | 4510 50p | 68652  360p | 1 AT0220
8G142  27p| BCS67B  9p | BF256C 32p | TIP30A 30p | 2N3702 10p 2N4444 130p | 4014 54p | 4511 52p | 6880  140p | 7805 36p
BC143 27p| BCE67C  9p | BF 256LC 35p | TIP30B  33p | 2N3703  10p 2N5060  23p | 4015 46p | 4512 48p | 6885 130p | 7808 55p
BC160 30p | BCS5588 9p | 8F257 32p | TIP30C 36p | 2N3704  10p 2N5061  24p | 4016 2ap | 4513 osp | 6883  140p | 7812 36p
BC161 32p| BCBS8C  9p | BF258 32p | TIP31A  33p | 2N3705 10p 2NS062  29p | 4017 42p | 4514  110p | 68000POA 7815 36p
BC169C 8p | BCSS59C 9p | BF 259  35p | TIP31B 35p | 2N3706  10p _%’\F‘flg%“s 32p | 4018 a7p | 4516 55p | 8T26A 140p | 7818 36p
gc171B 9p BESGOC 10p | BF 336 36p | TIP31C 37p | 2N3707 10p C206 550 4019 30p | 4517 180p gigg 1%89 sza 40p

Cc172C  9p | BL637 20p | BF 337 39p | TIP32A 33p | 2N3708 10p € 2250 60p 28;? zgp 4518 52p e Mop ;BHTS:; o
BEI13C op| BCo38 | pE3E 40\ T3 e | NI V0P| ComD  T0m | G0%y g | 435 Gop | 2198 140D | Negawe
BC178C 15: BC640  24p | Brasa 320 | TIPI3A seo | 5N3773 190 | ©228M  90p | 4053 14p | 4526 6ap | BOBOA  400p | 100 mA
BC179 158 | BV 70  18p | BF 489 37p | TIP34A Gon | 2N3819  20p | €236 90P | 4go4 38p | 4528 56p | 8085A 500p | 79005  50p
BC182  9p | BCY 71 182 BF494 12p | TIP41A aep | 2N3823  50p | C236M 120p | 4050 14p | 4529 72p | 8156C  600p | 79L12  S0p
BC1828  9p | BOY72 17p | BF595  16p | TIP41C 60p | 2N3866 95p | S 2460 980 | anog 84p | 4530 92p | 8212C  198p | 79L15  SOp
BC1838 8p | BD115 50p | BF596  20p | TIP42A 46p | 2N3903  10p C246M  140p | 4037 29p | 4531 70p | 8216C  140p | 1A TO220
BC183C 9p | BD131 aSp | BFX29 28p | TIP42C  60p | on3g04 10 BR100 __30p | 4028 42p | 4532 88p | 8224C  220p | 7905 asp
BC1848 9p | BD132 48p | BFX30 28p | TiP110  45p | 5390 o 4029 a8p | 4541 70p | 8228C  450p | 7906 65p
BC184C 9p | BD133 70p | BFX84 28p | TIP115  45p | 5\5gac 10" RECTIFIERS 18p | 4544 120p | 8251AC 495p | 7908 65p
BC212  9p | BD135 30p | BFX85 28 | TIP120 70 | Syagao  sop | L 09° 18| 4035 56p | 4551 88p | 8253AC 800p | 7912 55p
BC2128B 9p | BD136 30p | BFX87 27p | TIP121  70p | 5y4033 30" wot 20p | 4040 48p | 4553 180p | 825/C  750p | 7915 55p
BC2138 8p | BD137 30p | BFX88 23p | TIP122 70p | 5\4037 40" w02 22p | 4041 48p | 4554 148p | 8259C  900p 7924 65p
BC213C 8p | BD138 35p | BFYS0 23p | TIP126  70p | Sna058 7" W04 24p | 4042 42p | 4555 48p | 8288 £16 Vanable
BC214B  9p | BD139 35p | BFYHI 22p | TIP127  70p | 5\a059 mP W06 28p | 4043 44p | 4556 48p | TMSQ9980AE£22 | | M 309K 120p
BC214C  9p | BD 140 35p | BFY52 22p | TIP2955 70p | Syanen 109 wo8 32p | 4044 a4p | 4557 160p | TMSY98INE25 | LM317K 250p
BC 237 7p | BD203  70p | BSY95A 23p | TIP3055 70p | SNapgn 105 3ABOV  40p | 4046 55p | 4558 110p | TMS9301IN590p | LM 3177 98p
BC 238 9p | BD204 70p | BU205 140p | TIS44 200 | SNgog2  10p 3A100V 42p | 4048 30p | 4559 390p | TMS9902NS50p | LM 3377 180p
BC 239 9p | BD205 70p | BU206 150p | TIS90 24p | SNaaod 15 3A 200V 44p | 4049 25p | 4560 170p | Z80A 4M 580p | LM 3507 395p
8C 251 9p | BD206 70p | BU208 140p | TiIS92 200 | 5N4401 15" 3A/400V  46p | 4050 25p 4 4566 120p | Z8OA P10500p | LM 723CN 35p
BC 300 40p BD 239A 40p MJ 2500 230p 2N1613  30p 5N3402 15p 6A 50V 75p 4051 52p 4568 270p | Z8BOADMA£16 78H05 540p
BC301  35p | BD239C 50p | MJ2501 245p | 2N1711  30p | 57008 1P | BA 100V BOp | 3052 52p | 4569 140p | 21014A 350p
BC302 350 | BD240A 42p | MJ2955 90p | 2N1893  30p | 5\ cyin 150 | 64 200v 88p | 4053 s4p | 4572 420 | 21144 120p m
BC303 35p | BD240C SOp | MJ3000 210p | 2N2218  24p | 5\ o0 J0n | BA/400v 9dp | 4066 28p | 4573 198p | 214770n5600p | TIL32  S5p
BC304 350 | BD241A 42p | MJ3001 225 | 2N2218A 25p | Snpagy 28" 25A/100v185p | 4068 15p | 4574 198p | 214745nS700p | TIL38  40p
BC 307 10p | BD241C S4p | MJUE340 48p | 2N2219  24p | Hnpace 27" 25A 200v198p | 4069 15p | 4575 198p | 2716 400p | TIL 78 50p
BC308 10p | BD242A 42p | MJE350 70p | 2N221SA 25p | Snsacg 25‘;2 25A 400V220p | 4070 15p | 4580 280p | 4164 150nSE£10 | TIL 100 100p
BC 309 10p | BD242C 54p | MJE370 80p | 2N2221A 20p | S5\Sacg  38p —m— 4071 15p | 4584 38p | 4016 200nS £7 TIL111  85p
BC327 12p | BD243A S5p | MJE37) 84p | 2N2222 18p | 5n2sey  1gp | dmmeed  7p 4072 15p | 4585 74p | 5101LC 340p | 2N5777  50p
BC328 12p | BD243C 68p | MJE520 60p | 2N2222A 20p | HNg551  20p 5mm red  7p 40;% :gp 4599 178p | 5101LC 1395p | 4N25 80p
BC337 12p | BD244A 64p | MIE521 68p | 2N2368 23p | Ngp27  23p | 3mm green 10p 3875 e e 4N28 70p
BC338  12p | BD244C 78p | MJE 2955 80p | 2N2369A 150 | ngo2g  23p | Bmm green 10 R 'C SOCKETS | aN33  128p
BC413C 10p | BF180  30p | MJE 3055 68p | 2N2484  24p 3mmyellowlop | 4077 150 8pn Ip 28pmn 16p | 4N35 150p
BCA14C 10p | BF 181  30p | MPSAQ5 20p | IN2646 48p | SyTwre 5mmyellow10p 38;? :gp 140 8p  40pin 20p gr;msg 1ng
BC415C 10p | BF 182 30p | MPSAQ6 20p | 2N2904 22p clips 3p P 16 pin 9p SPECIAL OFFERS X 390p
BC416C 10p | BF 183  30p | MPSA12 22p | 2N2904A 23p | 400 mW rectangular 4082 1%p | 18pin 11p 25x 22pin 270p | BPX 43 340p
BC477 25p | BF 184  30p | MPSA13 22p | 2N2905 23p | 2V7-36V  6p | Red 10p | 4093 32p | 20 14p 25x 28pin 340p | TIL221  20p
BC478 23p | BF 185 30p | MPSA42 23p | 2N2906A 22p | 1.3 W Green 14p | 4098 780 | 22pin 14p 10 x 40 pin 185p | (high output
BC479 24p | BF 194  12p | MPSA43 23p | 2N2907 23p | 4V751V 10p | Yelow  14p | 40161 52p | 24pin 16p  25x 40 pin 440p | clear red)

LINEAR IC’s CAPACITORS [ D10DES | RESISTORS each

4xT0O3 mountng kits 20p 64 mm Loudspeakers 8R 70p

CA3046 72p | LMS65 100p | SAAB041 £25 | Flectrolvtc AA 119 9p | »WautCarbon | 4 7066 mounung kits 20p 64R 78p each mW ratin
CA 3065 190p | LM567 150p| SAA5050 £10 | radial/axiai Tantalum bead. | BAX 13 5p | fim 54 7E§4 5 Xyg?ze hushe? washeysp‘ldp PP3 l?mrew 32;?95 GpZacE
CA3080 72p | LM /09 35p| SAA5052 £10 BAX 16 6p szeh'ﬂ'§51 " 10xTO220 bushes washers 22p 4xHP7 battery holder 22p
CA 3086 56p LM 710 70 | SL490  300p |\ 0o\ e price 0A47 9 i pgaci 5 xTO3P bushes washers 14p 6xHP 7 battery holder 32p
CA3089 170p | LM711  €0p| SN76115 98p | (95 o0 Oglh 48R o P 0A50 78 | g R ;_’2’0” 20mm panel fuseholder 32p 20mm chassis fuseholder 7p
CA 3090A0 LM 733  75p | SN76660 90p 047 63 6p 022“ 35 12p 0as: 7p : "]R . 4mm plugs 12p 4mm sockets 20p. 4mm nsulated ter
300p | LM 741 14p - Pl oAGSE 8p | series 10 minats 30p. 3 bmm jack socket 15p. 3 bmm: jack plug 15p

CA3130€ 95p | LM 747 50p | [BA120S 700 | 1uF 63" 6p| 033 35 12p| 0a200  7p | 2Peach

Phono sockets 15p Switches: miriature toggle, SPST 60p,
CA3140E 40p | LM 748  35p | (EA22002000 | 22 16 98| 047 35 12p| o202  8p | < WaitMetsl | ppT6gp DPDT 78p esch Minaiure push buttons 14,
CA3160E100p | LM 14568 36p TBA5700200p | 47 25 6p| 1 oF 3;’ 129 1544 6p I 4 250V push to make 16p push to hreak 23p Midget totary
CAJI61E140p | LM3900 a7p | 1% o 1008 | 07 63+ el 25 .ca0 16m| 1522 9p | seres TORIM | iiches, pch terminals 2P6W, 4P3W, 3P4W 39p each.
CA 3240AE MC 1455 16p | TBABO0 70p | 104F 10 5p| 33 uF 35 18:: 1N914 3p | 4peach Shide switch 1A/250V DPDT {22 x 12x 8 mm) 16p.

165 IN916 4 250p per 100,
et Bt RIS < A B R VTR RIVD TR ROl BRAND NEW COMPONENT PACKS.
Bu P 280 100
CA3200E100p | MC 1748 35p | TBAB20 75p | 10F 63° 7p| 104F 16 20p A e | e Teucs | CP10060 IC sackets 8,14, and 16 pin, 20 of sach 440p
s0p | MC3302 72p | TBAB20M 78p | 22uF 16 6P| 15uF 16 28p | Ng002 ab | 25Wa wie | CP101 20 BC182/BC212 transistars, 10 of each . . 130p
P | MC3401 68p | TBA920 195p | 22uF 25 6p| 22 ufF 16 35p 1N4003 4p wound OR22 CP102 20 BC183/BC213 transistors, 10 of each . . 100p
LF347 160p | MC3403 65p | TBAYS0 210p | 22 uF 637 9p| 33uF 16 60p it CP103 20 BC184/BC214 transistors, 10 of each . 130p

N 5 10 ohms E12
LF 351 45p | NE 529 220p | TCA270 120p | 47 uF 10 Tp| 33 uF 10 36p }Njggg 52 series 26p each. CP104 20 BC549C/BC559C transistors, 10 of each  130p

LF 353 80p | NE531 160p | TCA800 250p | 47 wF 25 8p| 47 4F 10 60p| 1Na006 6p | Presets: mini- CP105 20 BC550C/BC560C transistors, 10 of each  160p
LF 355 85p | NE 532 56p | TCA940 180p | 47uF 63 12p| 68uF 10 80p| 174007 6p | sture horizon CP106 100 1N914 switching diodes, 75-100V/75mA 240p
LF 356 88p | NE 544 200p TDA1022550p 100 10" 6p| 60 uF 6.3 60p IN5401 11p | tal & vertical CP107 100 1N916 switching dindes, 75/100V/75mA 280p
LF 357 110p | NE 550 160p TDA1024 130, 100 16 8p| 100uF6.3 70p 1N5402 12p | 8p each 100R CP108 100 1N4 148 switching diodes,75-100V/75mA 160p
NE 555 16p TDA2002100p 100 25 10p| 100uF3  38p| 45403  13p | 500K CP109 500 1N4148 switching diodes,75-100V/75mA 680p
LM301A 260 | e 228 gy | ToR5005 1500 | 100 B3 18p| 1504F6.3 90| {Ngags  13p | Multiturncer- | CP11030 1N4002 1A/400V rectihers 100p
LM307  S4p | e oo 170p | Tpa20042958 | 220 10 8p INed0s  14p | met trimmers | CP111 10MC1458 Dual op amps (741 type) . .. 320p
Lm311 - 60p P 1220 16 10p 100R 500K CP112 100 400mW zeners, 4 of each 2V 7 to 33V 450p
[M3ig 120p | NES65 140p | TDA2005M | IN5406  14p
P NES560 150p 395, 220 25" 14p| Ceramic Plate 1N5407 15p | 88p each. CP113 100 1.3W zeners, 4 of each 4V 7 to 51V 850p
LM324  40p P 1220 63 24p 63/100 V P, . CP114 4 LF351 JFET op amps, Lownoise . 170p
LM339 46p | NES67 110p | TDA2006240p 1N5408  16p oten
% OP NE570 350p | TDA2020250p 47C 10 14p| 18pF 1w04N7 |gA 100V 25p | tiometers: CP1154 LF353 JFET op amps, dual low noise 300p
tM g?,g 282 NE 571 320p | TDA2030220p 470 25° 20p| s5p. 6A 200V 28p | Single gang CP117 50 mixed LED's 3mm/5Smm/rect
(M380 68p | NE644 PO.A. | TDA2040450p | 1000 10 18RI o o oo 5 | 64/400v 30p | 1K 10 1M or ;%d/g{:lino'g;'ﬂwmov F 4339
eac c
LM3808 80p | NE645 P.O.A. 1 TDA2054M ;ggg ?3 §§" 63V 10pF 10 Sapleset cpug 10%106D 400V /4A m;erwcs‘zlolrirs gsop
RSN e 130 | 3900 25- asp| | nF 9P each S e CP121 10 NE556 dual timer 1C's - ao0p
LM381  120p | SAAT027550p | | o5y ag Pl inzio onr  HETINIIMRY- vith DPST CP124 100 mixed electiolyt : o
(M38a 125p | SAA1056495 | 11022  sop 12p each switch I St ueTpachios: =
P ’ 68p each. S M -
LM 386 68p | SAA5000350p axials only p
LM387 135p | SAAS5010580p TLOB4  120p |t hle these | Polvester C352 TOS push on Dual gang CP1255 LM317T 1A/T0220 variable regulators . . 440p

[M333 705 | SAAB0206200 | ULN 2007 B0p | values rachal | 05250 v | ST ENE W) 808 sach. SPECIAL BULK PURCHASE
LM555 16p | SAA5030 £10| (LN 2003 80p | avalabie onali | 001 0.015 P

00220033, | 12mm(60C W) C106D 400V 4 A Thyristor 28p each. 10 for 260p, 25 for

LMS556  45p | SAAB040 £18| ULN 2004 80p | of above. 0.047 6p. 28p each 2% x 17 26p | 475p. 100 for £20 300 for £54. 500 for £85. 7600 off

0.068,0.1 8p | TO314CW 2% x 3% 90p | POA. LM317T 1A/ad). Regulator 98p each. 10 for 880p.

ORDERING INFORMATION: Please add 40p P&P to all | 0.15.0.22 10p | 30peach 2% x5 110p | 25 for £21 100 for £68, 300 for £195. 500 for £295.

orders under £6, then VAT to total order. Cheques or 8‘2?;'10947112" I?gpgcchw g;;.xa%"ﬂgp 1280 ofgg?A gsmézaa?gsvn?hingg T%%es 3p each. 100 for

- d p.tu A x5 p [ 160p. S or . 0 for £11.50. Larger quantities

%??Fal Ordsrs ma?e pavab'g tOl Eomitech Eifz,ltlronlcs. 22p. TO"ZG 220 Pkt of please enquire. 1N914 switching diodes 3p gach. 100 for

icial orders welcome, trade piease enquire. 'te_ms 18°C W 25p 100 pins  55p | 240p. 500 for £11.00. 1000 for £17. Larger guantities

held in stock despatched same day. SAE brings full list. | Disc Ceramic Allin matt Spot face please enquire Generous quantity discounts available on
Data sheets 10p each. 10N 4p black finish. cutter  150p | most fines.
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Rodlo & Electronics World —
The monthly communications,
electronics &

computers magazine

Don't take a chance on
being able to get your copy

AVOID DISAPPOINTMENT
Place a regular order
with your newsagent

Should you have any
difficulties obtaining a
copy, phone (0277) 219876
or write to Circulation
Department, Rodio &
Electronics World,
Sovereign House,
Brentwood, Essex CM14 4SE

| NEWSAGENT ORDER FORM

I
I
: To (name of newsagent)

| Please order a copy of Radio & Electronics World for me every |
| month |

| Newstrade distributors: Seymour, 334 Brixton Road, London SW |
7AG. Tel: 01-733 4444

S P A ———

- Radio& .
Electronics

World

FOR A PROFESSIONAL FINISH

Use
Strip-fix
Plastic
PANEL
SIGNS

Set 3 — White wording

Set 4 — Black wording
Over 1,000 words and symbols, covering more
than 300 terms, in each set of 6 sheets.

Set 5 — Dials
6 sheets containing one large and two medium
scales, large horizontal tuning scale,
frequencies, 12 control panels.

Easy to fix. Stapled in booklet form to hang
above workbench
Only £1.50 per set, all 3 sets for only £3.00
inc VAT & postage

Available only from:
DATA PUBLICATIONS

48 Yeading Avenue, Rayners Lane, Harrow, Middx HA2 9RL

ADVERTISING RATES & INFORMATION

110

) 2L RI) KD series rates for consecutive insertions
depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
61 x 90 8 page £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 Vs page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 Y2 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 _ R _
co A Es exclude cost series rates for consecutive insertions
of separations
depth mm x width mm ad space 1 issue 3 issues 8 issues 12 issues
128 x 186 or 263 x 90 Y2 page £420.00 £395.00 £375.00 £335.00
297 x 210 1 page £810.00 £760.00 £730.00 £650.00
Covers: Outside back cover 20% extra, inside covers 10% extra
sPEcIAL PosITloNs Bleed: 10% extra [Bleed area = 307 x 220}
Facing Matter:  15% extra
*Dates affected by public holidays
issue colour & mono display ad small ad mono artwork on sale
Feb84 8Dec83" 14Dec83” 16Dec 83" 13 Jan 84
Mar 84 12Jan84 18Jan8g4 20Jan g4
Aprga 9Feb 8. ...15Feb 84 17Feb 84
May 84 15Mar 84 21Mar84............. 23 Mar 84 13 Apr 84
SERIES RATES it serigs rate contract s cancelled, the Printed - web-offset. Overseas payments by International Money
Serles rates also apply when larger or advertiser will be liable to pay the unearned Order.
additional space to that initially booked is series discount already taken. PAYMENT Commission to approved advertising agencies
taken All single insertion ads are accepted on a pre- is 10%
An ad of at feast the minimum space must CoPY payment basis only, unless an account is held.
appear in consecutive issues to qualify for Except for County Guides copy may be Accounts will be opened for series rate CONDITIONS
series rates. changed monthly. advertisers subject to satistactory credit A voucher copy will be sent to Display and
Previous copy will automatically be repeated if N i references. Colour advertisers onty.
no further copy Is received. ...?,s,a,:ﬂg',?s"fe',:e";'?f,scgﬂu,";ggi‘,’;‘{;ﬁs,‘_" Accounts are strictly net and must be settled Ads accepted subject to our standard condit-
A ‘hold ad’ 1s acceptable for maintaining your F ) a d ph h by the 15th of the month following invoice date. 1ons, available on request
series rate contract. This will automatically be G |I:strat|ons lust send photograph or
inserted if no further copy is received. E B FOR FURTHER INFORMATION CONTACT
Display Ad and Small Ad series rate Colour Ad rates do not include the cost of Radio & Electronics World, Sovereign House, Brentwood. Essex CM14 4SE.
contracts are not interchangeable separations. (0277) 219876

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Singls sided Z6pJa0a11 395 BC547A LT
i 29pfa0ar2 90p. BC54;H o
8 25pQ40673 70pBC54 2 " -
5% HI-STAB ! 32%: 4%2273 1-8% BC54BA 40 Cricklewood Broadway Londan NW2 3ET Tel 01 3520161 01 3500995 T 914977
LOW NOISE 2 4 8C5488 ) X L »
10210 10Mn soelacas  MaselRscase All products first grade franchised source. All items available through
e 3 facsice {1) MAIL ORDER (2) CALLERS (3) TELEPHONE/CREDIT CARD i.e.
; 233 x 220 5.90 L 35p] BCss50 i ican ress. {4) OFFICIAL ORDERS
zv:'z:"u;zp B maznet I NSETE A EAE Visa, Access, Barclaycard,f\me;n;\:a hExApA (4)
above ido not 27p§AC141K  28p|BC557 u rities etc.
ULTRA STABLE 256 Soditm sepacrlazk  280| Beeaia from Schoo_ls, Govt Depts, Loca tho
LowNGiSE S0 28 SlsE,  SilEcsers Allin stock items despatched same day.
I p .
2%‘224‘“”95 388 jAchiea) 5% BCssen U.K. please add VAT at 15%. No VAT for overseas orders but min
p p{AC 153K p|BCS!
Y% E24 e 1 98pfaC176  27p|BC558C £2.00p & p. 3
Low onmic PRICES PER soplacizec 3756558 PR P-Stocking parts other stores cannot
GLAZE %W METRE 2 125JAC187 25p§BC5598
0220108.20 Solid connecting 1.35AC187k  28p|8C5559C 04 (4001 ] TBA 500 74156 L
E24 11p 6p AINSWi’eE 480§AC188 25p} BCS560 5081800: 66p|TEA5000 74157 Spf 74L5257
WIREWOUND MAINS/SPEAKER 609]acisek  aop|sCs60C e 74159 7415258
ON CERAMIC Twin 1 Amp 14p .72} AF239 55p| BCE50 ga'“"‘“’ehh , 05| 74160 7405259
E12 SERIES Twin 22 Amp 6.56] AF240 1.00) BCE51 p“x‘g;e, "’0"0. 9°59 74161 7405261
210 3W 0.229 16p 1.00{BC107 10p{ BCY 70 T 999 74162 7405266
3Core 272 Amp §2N3512 1.06|BC107A 12p|BCY 7t PWO4 140011 38 Tl 74163 7405273
18pioN3sE3 2.658C1078 12p|BCY 72 MJ1001 PWO6 160011 39| 74164 7415275
3Core6Amp #3638 S5p|BC108 10080131 MJ1800 Nzoon b T 74165 7405279
wi2n3638a  70p{BC108A  12p)gpi32 MJ2500 INS0o2 Tl oee 74166 7415280
3Core 13Amp " 9N3702  10p|BC1088  12p)ppi35 MJ2501 Naogs "ot erateisatth 74170 7415283
56pf2n3703 10p|BC108C t4p{BD 136 MJ2955 NZ00s 5,/" Ky 7] 74172 7415289
SCREENED  2N3704 10p{BC109 10plBD137 MJ2000 1N400S é: KO1(100) 262 74173 7405290
Single 14p§2N3705  10p)BC 1030 12rle0138 MJ5001 INGOO6 6up |K022000 275 Janne o
Yo Jplie  plE ibfsors  gmiviiser Sal hisos e fioli0 32
ROTARY POTS MiniSingle  12p 70 p! BD 140 1N400S  20p | KO 16001 3 10
LOW NOISE Mini Stereo  15p] 2N3708 10p|BC141 37pBD237 MJ13004 INA14B ab [BYWE4 74177 7415299
%"SPINDLES [479 63 43p8, ¢ 04 Screens] 2N3709 10p{BC142 29pfBD238 MJ15015 E P F354 a00v 450 74178 7405323
470 100 60p 0 10p)B8C143 300 kB0 23 MJI15016 250! 18p) 74180 7405324
€3 SERIES aap]2N37 p) 2394
4K 710 2ZMLIN 1000 16 30p{ 4 Core Single 2N3711 10pfBC147 10p k8D 239C MUE340 TDAI0ICA 7a181 7418325 4584  39p
1000 25 3Bplc ... sap{ 2N3712 200fBC147A 10plBD240A MJE 350 INBaoT 13 TDA1022 74182 7408326 4585  $9p
aK7tw 2MLoG | 1900 40 dbplgcg. 61p|2N3713  138|BC1478  10pfap2a0C MUJE 2955 INSa02 tan | LEDLAMPS §iniogiia 74184 7408327
380] 1000 63 65p{ 7, C, 8opf2N3712  298|BC147C  20plBp2414 MJE 3055 INEao3 1d )e Red TDAT000 74185 7415347
As above with Pl2coo 16 40p Heavy Duty 2N3715 331|8BC148 10plBD241C MPSAQS INS40E ‘e" G Green TLO61 74186 7415348
DP Mams Switch [ 2200 25 63p] i ony 2N3716  360|BC148A  12pJa02424 MPsa0s  25p] INCSOS 18P IV Yeiow L6082 74188 7405352
8p | 2200 40 70p{ o0 25p]2N3773  1.99¢BC148B 13p|g0242¢ MPSato  28pf |NO20) 20" Large Dittused |1 pga 74190 7415353 11.99
As above sterea” | 2200 63 134p ERIAL 2N3819  36p|BC148C  13plgD24a3A MPSa12  29p) NS08 20p 1-80 - | 0677 74191 7415362 7. 0 324
inaswitch) 90p [ 4700 16 750) 00 pirea 26, f2N3820  3@p|BC149 10p |8D 143C MPsa13  agpl \N992¢ 829 lpso  ep 7o) g7, 74192 7405365 210
PRE sETSPIHEkp 4700 25 B9 7.0 NP zgg 2N3821  18a]BC1498 12p|BD 2444 Mpsata  agpf 1290, 0P |GSD 15 12|y i0%% 74193 7405366 2.40
(DUSTPROOF) | RADIALS PCB | 750 yie 295 [2N3822  sop]8Cia3C  13p|gc2aac MPSA16  30pf 34102 250 lvsp  15p 12p) 1 Gan 74194 7415367 620
€3 1000 to 10Mg || Wires one end) 3009 Flat 1ap | 2N3823 45p] BC162 35p|BD 2454 MPSA18 6spf B i “)D TLOB2 74195 74LS368 349
Mim Vertical 16, | Matsushita onty. 2N382a  170|BC1S3 23p(BD245C MPSA20  48p| BA13 b |Smaltaittused |1 5ga 74196 7415373 2.50
v RAINBOW 2N3866  90-|BC154 27pleD 2464 MPSAa2  agp| BA138  30p |rop 80 60| an 0 74197 7405378 349
Mini ”°”‘°"‘?’ ‘;gd “é RIBBON 5N3903 13p]BC157 11p|ap24a6c MPSaal  agp| BA'42 20 {620 12p 10p| A% 180 74198 7405386 1. 298
Standard Ve"" ;Hces per '020; 2N3904 13p| BC1574 12plac2a9a MPSAS5  28p BA:E'g ;gp Y20 12p 10p| ;" \o003 75} 74199 150 7405390 8.60
- way P 12n3905 13p|BC1578 13plep2asc MPSA56 30p| BAlS p [Micro 01 UPC575C 2 74221 7415393
i 10y, 2% 19N3906  13p]BCISE 10p [8D2504 MPSAB5  a0p| BAIST  25p |m1D  25p 22p] pciinen 7415395 p
Standard Hu‘nsz. 16 way 39p meal 75 BC158A 12p1BD250C MPSAB6 a7p| BA"8 30p |G10  27p 25p XR2206 74.5396 MEMORIES
P 20 way 48p | 2N Pl BC1588 13plgDate MPSA70  45p| BAI50 32p YD  27p 25p IN209 7405398 21141200n5199p
CERMET 20 62p ZN:OS* 23" BC159 11p|gpaz0 MPSA92  39p| BA1B2  40p Jrarge clear Rl 7415399
TURN 2N4032 Pl BC 1594 12p|gDa37 MPSA93  39p| BA201 18p FRSC  12p 10pf ZN103a 7415445
PRECISION 2N4036  63p| gC 1598 13plgpa3s MPSLOT  a6p| BA202  26p | G5C  17p 13p} 74(5490
PRE-SETS i 2N4037  48plgcisoc 1sp 30439 MPSL51 49:: BA316  25p | v5C  17p 13pf 7415540 2716 (5v1
% "E3SERIES 2N4240  3.000 BC 160 42plapasc MPSUD 1 84p| BA317 25p Super bright 7415541 p {2764
500 to 500K 89p 5 P ngig? En BC161 48plgpaan MPSUGa 1 32| BA318  30p |\ Tl C o 7415640 4|16(200ns)99p
(o placier 10plap442 MPSUD5  55p] BAVIO  16p || .00 1100 nmes 745641 41183 325
Clyis RECHARGE  prptss S [t 80529 MPSUOE  5ep| SAVIS  15p [FAGT LY 2 4164 4 55)
CERAMIC 100V BATTERIES FINLELE] 30plBCr1678B 13p 80530 MPSUO7  78p] BAV20  15p |oo, " C3g, 29, 5wouas<>nsu 89
DISC (PLATE} 2N2409  36pleCi6s 10plg0 535 MPSUST  8gp| Bax13 1o {A2Y 390 20¢
E12 MICRO-MINI Tap quality | 2N4410 “23 BC1688  10plpos3e MPSUS5  sgp| BB103G 650 [Uoh 470 35P
TYPICALLY Don't throw ZNﬁzg JyeoBCi68C  10pMaps3y MPSUSE  59p| BY126 11 | TR T
+5% these battenes | 2N PIBC169 10p)8p538 MPSUS57 Stackables LEDs
1pF 10 10nF  7p away  they |2N4870  80pfBC1698  10p|Rpsig
Soicitne Bl |man SIS Bl
umes
ETIENTAAE oRMERs  [FASCINAINN FrpPegiiuesd [ SEEIS ] AL
a 2N4902 1 85{8C1778B 26p 75
InFto6nF  7p HP2(4AH) 4.75 BD6 LINICS
8nFto47nF  8p AHZdOVPumaVy HP7{%AH| 99p|2N4303  1.98{BC178 16p |aD676 RELEASED 7405289 325
56nF to 150nF |6.06Y, 909V, | HPI1(1 24H1 2 20|2N4902 2 15{BC178A  24p|ape sy AY1 5050 95p e
10p | 120 12v, PP3ITIGmAK) 2N4905  2.75{BC1788B  25pfmpe7p W ILLUSTRATED RERRE 99
100v 150 15V 495|2n4906  2.99aC 179 20p)gp717 \ 9 Avgoe:sgvz 498 ADCO804 4 s
100mA 95 Chugays 2N43807 20]BC173%A 25p gD 712 Ca
100nF 10 e 228 | rvet 2Na908  3.15|8C1798 28 |ooyss CATALOGUE Cadoss 280 1 ADCO817 10 39
20.0 20v Aalumamso« 2Na909  2.90[8C175C  27p fapxass p CA30904
L80aE to 27?"F 1254 2.65 | any HP type 2N4918  esplacisz 10p 80X 678 £1.00 inc. p&p FEETT INS1771 1450
42112012y Above  £15.59)2N4919  75p08C182A4  12p|apys4 o CA3130T 235 RO2513LC
330nF to 390nF 80 I~ P 5130C
2op |50va 5.25 | TYPEM: 2N4920  85p]BC1828  13p|gpyas N CA3140E  39p RO2
4700F to 560qF |12.0 12V As above but 2N4321  55p08C182C  10p|gpyse 8. CA31a0T 1.40| SAA5000
e e en |100vA 950 |fastercharge for {2na922  eopfecisaca  13p|30VES 5 HA1366W 2 40| SAA5010
680nF 300 |0+8+6+9+9  J4AH r2595|2Na923  99p|BCiB2B  13p{aoves HA388 SAA5012 710
14F (30mmI 35:; 1.28A 425 P 2N5086 36p fBC183 10p|gF 194 ICL7106 SAAS020 338
K POLYESTER | | These goods are €550|2N5087  39p[BC183A  11pgrigs THYRISTORS | ICL7107 $aas030 9 00
ZrOESTER [ neavy send extra A 2N5088  37p{BC1838  12p|grias 4. 8&12Amps |ICL7611 » SAASDD|1500
MRAD P8 Wewll JHP7Uptodata 37p{BC183C  13p|ar1g7 Tewas 70220 |/CLB038 SAAsCIRe|o0
credit any time} £5.85 68p {BC183L 10pipFiga Suffix A 100v |ICL7555 5225052 8 20|
10nF, 15nF difference 70p |BC183LA  13plgrigg 8 - 200V ICL 7556 e oretos
220F, 33nF 20p [BC18318  13p|gr 200 ¢ 300V e TMS6011 3 65
47nF, 68nF ANTEX SOLD- 79p|BC1B3LC  14plgro2ay D - 400V ey 8726 295p|
1000F Tp (g TP Rae ERING IRONS 3rp|BCIB4 10p |BF 2250 M - 600V et Hie 120
150nF ZOOnF €240 115W) 4.95 40pjBC1848 12plBF244A TIC1064 46p{LFf3 Ay é
XS240 (25W) 45p|BC184C 13p|BF244B TIC106B 47p L;35; P, i Pl
330nF,470nF - aep|BC18AL 10p |BF 2454 TIC106C LF35 oS,
p Iron Sland 48p4BC184LE  13plpF2acs - i 81596
680nF 18p Eleme 2.88]8C184LC  14plpF2ap TIC106D LF 27 P| Sillsar
TuF 22p (State ron] 2.06 98p 8186 2plera6a  70p TIC106M Lassl o
1. 5uf 39p €240 Bits 1.2848C1 P |BF2468 70p .
2 2,F 3% ‘g3 No. 2 (Small) 85p 1.37(BC212 10p lBF247A 75p TIC116A LM3352 6533
FEEDTHROUGH 2[Nos3 (Mad,} 85p olaciie  aplEnm I y onies tm3agn 8154
Dip B No 6 (Micro! BSp 1.10p8C2128 3plar254 39p A d =
00y e ey 39 XS240/X 28 Buts 15418C212L - 10pier2ss azp Tic16C 71p |LMIBOK e
No 50 (Smalll 16pfBC212LA P {BF 2564 58p TIC116D 73pfLM37
HIGH VOLTAGE T(I)nolr:‘:.esﬂm ‘5;9 8s5p 19p acz:us :4.: BF2568 58p | 11p 115 TIC116M BOp | LM38ON14 75p g;;g
'S:g:g:":jm Verobloc 3 99 | No. 51 (Med.185p 210]8C213 10 |Brasec ssolrieniz TIC126A 72p oea
IRyt ynasin Vero Wiring _ [ No- 52 iLge.) 85p el PN (L3 3op mer20 JUCL26E] 728 280ACTC  2.60
MM Pen +Spool .3.35 | SOLDER 125gms 25p P [BF258 o 1ip122 124 ADART 5.0
stock P S 29pfBC213C 13p fgr259 35, 280, 51
Spare Spool[7p | 1Bowg 295 2 saplacaial oplories aep 25 U s o ZB0ADMA 6 70
TANT BEADS | Combs 6p } 225wg agpfacarsa  13pferase 56p | 11p130 TIC126M 96p Ay o
1/35V 14p 5 PLUGS & 72p Bcz:gtg :49 BF459 62p | T)p132 TRIACS
S e > SOCKETS 44 trale] o S RISE Texas 400V
47/35v Jﬂ FERRIC "D’ Connectors ggg BSZMB 12 BFnss 25p A '02208522)66 fua
68/35V 14p CHLORIDE 1795j8c214Cc 13p|BrRao 26p Tip142 Hg;ggo:smnz ooy
10/35V 14p Quick dissolving M. .80 57pBC214L 10p |BFR41 25p | 1)p1as
22'35V 14p | Enough 1o miake 59p|BC214L8  13pBFA79  28p| Tip1ay e A IF e o2
3335 18p  fover Thre 169 BCR wire- w..,, 65p[BC214LC  1aplBEABO 25 | TIP162 i T SiEA 293
4.7/16v 18p ETCHRESIST | Male 60 b 59p |BC237 K EAEN 25p | TIP2955 TIC246D1164) 78248 29p
47/35V 20p TRANSFERS | Female zog 65p |BC237A p |BFRI0 211 [ 1p3055 "
68/25V 200 |4 Thinhnes Covers 1.00 75p{BC2378  17pBFS28 295111543 TIC253D(1204)  fLM741CN1480p 1 Amp 70220
68/35V 210 | 5 Thckines Phono Plugs I9fac23ic 18pleEsel 100 fri5gan p G| (A 78087 45p)
10/16V 1 3 Thinbends |Bik, Red. Grn, 93p JBC238 149 BFS98 110 funToKM TIC2630(25A1  fLM748CH 1.0 78127 as5p
10738V 270 13 Thick bends |Wtor Yell 98p JBC238A Sp JBFx29 26p fVNAGAF p 211 P 78187 45p
1810V 22p {5 D)L pads LineSkis 1.2 83p]BC2388  16p |arx30 27p | NEEAF S Lmieri 32 78247 45p
15/16V 30p 16 Tansistor  fChas Sktx1 11a8C238C 176 Jaryso 23p | 27107 bR 606 29p] 11872 os ~ Negative
1525V 2p pads Dual g 1.3618C239 Tepfeys: 23p | 27X 108 otz 2950 Miase 3 as 100 mA T092
2163V 280 | 7 Dots + hotes fQuad 145]BC239A pleeys2 23p | zTx 109 marees] b 79L05 49p
216V 290 |8 01" edge 1550BC2398 170 fgrys3 3 | 57x 300 77} 72116 S 495
B[OV 30p 95p [BC239C  18p|gsx19 24 LM2907N 2 75 74118
connectors pfzrx301 " o 78L15 49p
73V 14 [ o Mixtore 1.70 [BC300 asp |gex 20 24p | 57x302 O LM2907NB 2 60] 74119
47/6.3V 34p T A 3.99BC 301 44p E245enes LM2917N  2.40] 74120 1 Amp Tozzo
. ny sheet of BSX21 a0p | z7x303 S
4718V 38p oo U3 4.50§8C302 430080108 222]27x 308 PLM2917N8 2.40f 74121 79057
100/ 3v 32p ADE ONE 4.750BC303 47pfBU105 170077x310 1 3wan LM3900 78122 ;g:g g;v
100/ 10V 55p S PCB 3.9948C327 14pfBU108 39sfzTxa11 D . 74123 P
SINGLE-SIDED 4 5048C328 14pfeuios 329 7rx312 532;859”95 .25§ 74125 79247 57p|
ELECTROLYTICS [ 178 x 240mm 413 ggga; 1opfeut2s 14777313 B2Vl ap 2574126
u.'f.‘u";'n’.‘. 4707 195 vorfecass  aanfauzst %% s daia i Nvahid
6.9318Ca41 33pBU206 1.89] 27x330 74136 i
420 x 245mm 298 acaeo 32pg8u208 198 77x341 {PIV shown in 74121 o
AXIALS Wres 295 60p fBCa61 33pdBu226  3.95|77xas0 brackets} 951 74142 o
asch end} DALO ETCH 87pQRBCS16 40pBU3265  2.35f 77X 500 1% amp type 74143 120
Fo v RESIST PEN 87plecsi7 40pfpuacs 1 a5|z7x 500 WO1 (1001 28p| 74143
v 2.95 40|
47 63 8p |+ spareni 1.20 138 [Bcear  1aolensor  14sparxso: woz2 12001 i [ 40
(47 100 9p PHOTO oo [255.44 13p3BU408 1.35877x503 W04 (200 74147 20,
47 350 30p | sensIVEPCE 52 {8C5568  1%pfuusoo  zusfzTxs0a WO8 (B0O) 74148 5
1.58 BUY1BS  395f zTX510 74150
1 63 Bp § 1a1 Class Epoxy 180 37} 74181 .40
M 100 9p { Glass. For better ZTX530 2amp type 74153 .80
1 500 40p | rasults than 2TX531 .40]
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Full-travel, full size

KEYBOARD

Simply plugs into

expansion port on your

SPECTRUM

* Single-key selection of all major multi-key functions.
* Plugs directly into Spectrum expansion port and
extends port for other peripherals.
* Can accept Atari-type joysticks (optional extra).

* Absolutely no soldering or dismantling of Spectrum.

* Available in kit-form or ready-built.

The kit is sold in three parts — the Keyboard Main Kit which allows
you to make your own arrangements for connection to the
Spectrum — the Adaptor Kit which contains the extension board
and socket for the expansion port and the cable between the

extension board and the keyboard —
and the Case Kit which includes all the
necessary mounting hardware.

"Order As

XG35Q (Case)

LK29G (Keyboard Main Kit)
LK30H (Adaptor Kit)

Price £28.50
Price £6.50
Price £4.95

Full construction details in Projects Book 9.

Also available ready-built for direct connection and including case.

Order As XG36P (Spectrum Keyboard)

Price £44.95

BACK INTO AMATEUR RADIO

Experience the ultimate satisfaction of talking to someone
on the other side of the world with a transceiver you actually
built yourself. Just look at the wealth of state-of-the-art
features on this quality HF SSB/CW Transceiver Kit.
{(HW-5400)
* PLL synthesised stability gives high accuracy
* Covers all amateur bands 80m to 10m
* Output 100W PEP (80W on 10m).
* Frequency display with resolution to 50Hz.
* Split memory permits instant channel selection.
* Excelient VSWR foldback protection.
* Excellent image & L.F. rejection and I.F.
~ shift tuning +600Hz.
* VOX facility eases sideband operation.
* Optional frequency entry keyboard.
* Optional 4-pole sideband filter.

Plus a whole host of other excellent features.

Other Heathkit Amateur Radio Kits include:
® 2 kW PEP Load Resistor (HN-31A) ® SSB/CW/RTTY
* Active Audio Filter (HD-1418) ® QPR Transceiver (HW-8) ¢
Antenna Co-ax Switch (HD-1234) ¢ HF/VHF Wattmeter &
SWR Bridge (HM-3) ® 50W Antenna Tuner with 4:1 Balun
(HFT-9) e Morse Code Practice Oscillator (HD-1416) ® Dual
HF Wattmeter (HM-2140A) ® Solid-State DIP Meter (HD-
1250) o Ultra-Pro CW Keyboard (HD-8999) ® Micromatic
Memory Keyer (SA-5010).

Full details of all these quality kits in the Maplin catalogue.
For details of the complete Heathkit range send 50p for the
Heathkit full-line international catalogue.

i Order As HKOOA.

HEATHKIT SUPERB QUALITY KITS BRING THE EXCITEMENT

Maplin’s Fantastic Projects

Full details in our project books. Price
70p each.

In Book 3 (XA03D) ZX81 Keyboard
with electronics ¢ Stereo 25W
MOSFET Amplifier ® Doppler Radar
intruder Detector ® Remote Control
for Train Controlter

In Book 4 (XAO04E) Telephone
Exchange for 16 extensions e
Frequency Counter 10Hz to 600 MHz @
Ultrasonic Intruder Detector @ 1/0 Port
for ZX81 e Car Burglar Alarm e
Remote Contol for 25W Stereo Amp.

In Book 5 (XAO5F) Modem to
European standard e 100W 240V AC
Inverter ® Sounds Generator for ZX81
e Central Heating Controller e Panic
Button for Home Security System e
Model Train Projects e Timer for
External Sounder.

In Book 6 (XAO06G) Speech
Synthesiser for ZX81 & VIC20 e
Module to Bridge two of our MOSFET
amps to make a 350W Amp e ZX81
Sound on your TV e Scratch Filter e
Damp Meter ¢ Four Simple Projects

In Book 7 {(XAO7H) Modem (R5232)
Interface for ZX81/VIC20 e Digital
Enlarger Timer/Controller ® DXers
Audio Processor ® Sweep Oscillator e
CMOS Crystal Calibrator '

In Book 8 (XA08J) Modem (RS232)
Interface for Dragon and Spectrum o |
Synchime e /O Ports for Dragon e
Electronic Lock e
Supply ® Logic Probe e Doorbell for
the Deaf.

In Book 9 (XA09K) Keyboard with
electronics for ZX Spectrum e Infra-
Red intruder Detector  Multimeter to
Frequency Meter Converter o FM
Radio with no alignment e Hi-Res
Graphics for ZX81 e Speech
Synthesiser for Oric e VIC
Extendiboard eZX81 ExtendiRAM e
Dynamic Noise Limiter for Personal |
Cassette Players ® TTL Levels to
Modem/RS232  Converter o Logic
Pulser ¢ Psuedo-Stereo AM Radio e
Ni-Cad Charger Timer e Adder-
Subtractor ® Syndrums’ Interface e
Microphone Pre-Amp Limiter.

————————————————7

Post this coupon now for your copy of the 1984
catalogue. Price £1.35 + 30p post and packaging.
If you live outside the U.K. send £2.20 or 11

International Reply Coupons. | enclose £1.65

Name............ ... ... Y

===y

Address.......

= S |

NIAPLIM

Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend
(0702) 552911 » Shops at: 159-161 King Street, Hammersmith,
London W6. Tei: 01-748-0926. * 8 Oxford Road, Manchester. Tel: 061-
236-0281. * Lynton Square, Perry Barr, Birmingham. Tel: 021-356-
7292. » 282-284 London Road, Westclitt-on-Sea, Essex. Tel: 0702
§54000. » 46-48 Bevois Valley Road, Southampton. Tel: 0703 25831.
All shops closed all day Monday.

All prices include VAT and carriage. Please add 50p handling charge
to orders under £5 total value (except catalogue).

ELECTRONIC
SUPPLIES LTD

Despatch by return of post where goods available
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MULLARD SPEAKER KITS

Purposefully designed 40 watt R.M.S. and 30
watt R.M.S. B ohm speaker systems recently
developed by MULLARD'S specislist team in
Belgium. Kits comprise Mullard woofer {8~ or
57} with foam surround and alurminium voice coil.
Muliard 3" high power domed tweeter B.K.E.
buiit and tested crossover based on Mullard
circuit, combining low foss components, glass
fibre board and recessed loudspeaker terminais,
SUPERB SOUNDS AT LOW COST. Kits supplied
in polystyrene packs complete with instructions
87 40W system — recommended cabinet size 240
x 216 x 445mm

Price £14.90 each + £2.00 P & P.

57 30W system recommended cabinet size
160 x 175 x 295mm

Price £13.90 each + £1.50 P8 P.

Designer approved flat pack cabinet Kits
including grill fabric. Can be finished with iron on
veneer or self adhesive vinyl etc

8" system cabinet kit £8.00 sach + £250P & P
5" system cabinet kit £7.00 eaach + £2.00 P & P.

STEREO CASSETTE TAPE
DECK MODULE

Comprising of a top panel and tape mechanism coupled ta
a record/play back printed board assembly. Supplied as
one complete unit for horizontal installation into cabinet or
console of own choice. These units are brand new, ready
buiit and tested

Features: Three digit tape counter Autostop. Six piano
type keys. record, rewind, fast forward. play, stop and
eject Automatic record level control. Main inputs plus
secondary inputs for stereo microphones. Input
Sensitivity: 100mV to 2V. (nput impedance: 68K.
Output level: 400mV to both left and right hand
channels Output Impedance: 10K. Signal to noise
ratio: 45dB Wow and flutter: 0.1%. Power Suppiy
requiremants: 18V DC at 300mA_ Connections: The
left and right hand stereo inputs and outputs are via
individual screened leads, all terminated with phono plugs
(phono sockets provided). Dimensions. Top panel 5}in
x 11}in. Ciearance required under top panel 2iin
Supplied complete with circuit diagram and connecting
diagram. Attractive black and silver finish.
Price £26.70 + £2 50 postage and packing
Supplementary parts for 18V D.C. power supply
(transformer, bridge rectifier and smoothing capacitor)

0. N

LOUDSPEAKERS POWER RANGE

THREE QUALITY POWER LOUD-
SPEAKERS ' * 12 8 See Pt
Ideal for both Hi-Fi and Disco appiica-

tions. All umits hay ve (uaSt alu

wr nd finishy fix s
Specification and Prices.
157 100watt R M.S r
Y002 magnet maniun i vorce ol Res
f 1 20 Hz Freg Resp to 2 5KHz Sens
IrdB Frice £34 00 cach 4+ 1300 PSP
127100 watt R.M.S. lnpectanc e ns

3¢ may Res
Frog o 2 Freq Hesp (o 4 KHZ Sens
)HdB Py a )0 PapP
87 50 wattR.M.S. | 2
Z iy ' Re

A AUHZ Freg Resy KHZ Sens
12dB Black Cone i A
W v. ve

Pab

12 85 watt R.M.S. MCKENZIE C1285GP (LEAD GUITAR, KEYBOARD. DISCO) 2

aluminium voice coil, aluminium centre dome, 8 ohm imp., Res. Freq 45Hz., Freq.
Resp to 8.5KHz. Sens. 98dB Price: £23.00 + £3 carrage

12" 85 watt R.M.S. McKENZIE C1285TC (P.A., DISCO) 2" aluminium voice coil. Twin
cone 8 ohm imp. Res Freq 45HZ Freq Resp to 14KHz Price €23 + £3 carriage

15" 150 watt R M.S. McKENZIE C15 (BASS GUITAR, P.A.J 3" aluminium voice coil.
Die cast chassis. 8 ohm imp., Res. Freq. 40Hz , Freq. Resp. to 4KHz. Price: £47 + 4
carriage.

PIEZO ELECTRIC TWEETERS MOTOROLA
Join the Piezo revolution The low dynamic mass (no voice coill of a
Prezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters As a crossover is not
required these umits can be added to existing speaker systems of up
to 100 watts {(more if 2 put in serigs) FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

TYPE "A" {KSN2036A) 3 ' round with protective
wire mesh, ideal for bookshelf and medwn
sized Hi fispeakers Price £4.29 each.
TYPE ‘B’ (KSN1005A) 3 super horn For
general purpose speakers disco and P A
systems etc  Price £4.99 each.

TYPE 'C' (KSN6016A) 2 5 wide dispersion
horn For guabty Hifi systems and quality
discos etc  Price £5.99 each.

TYPE ‘D' (KSN10254) 2 6 wide dispersion
horn  Upper frequency response retained
extending down to nmid range 12KHz! Suitable
for high quality Hi-fi systems and quality
discos Price £7.99 each.

attractive silver finish tim Sunable for H) f
monitor systemsetc  Price £4.99 each.

TYPE 'F' (KSN1057A) Cased version of type
£ Free standing satellite tweeter Perfect
add on tweeter for conventional loudspeaker
svstems Price f10 75 each

P&P 20p ea. {or SAE for Piezo leafiets).

B.K. ELECTRONICS

UNIT 5, COMET WAY, SOUTHEND-ON-SEA, ESSEX,

* SAE for current lists. & Official orders we
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TYPE 'E' (KSN1Q38A) 3% " horn tweeter with

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

80 LOUDSPEAKER BK ELECTBOMCS
The very best in quality Pmmpt_ DB'IV.BI'IBS
and value. VAT inclusive
Ported tuned cabinet in hard- .
wearing black vymde with protec- prices
tive corners and carry handie Built Audio Equipment
and tested, employing 10:in British .
driver and Piezo tweeter Spec 80 TeSt Equlpmem
watts RMS: 8 ohms, 45Hz-20KH;. by
Size: 20in x 15in x 12in Weight
30 pounds Thandar
Pr~c:9(§49.00 each and
per pair
Carrage €5 each £7 per pair ‘ Leader

HOBBY KITS. Proven designs including glass
’@/A\\,\R“[\“WIEC fibre printed circuit board and high guality
components complete with instructions.
FM MICROTRANSMITTER (BUG) 90/105MHz with very sensi- Vi
tive microphone. Range 100/300 metres. 57 x 46 x 14mm (8 volt) & Tkl ¥
Price: £7.99p 'S
DIGITAL THERMOMETER-99 C10 +99.9 C LED display. Com-
piete with sensor. 70 x 70 mm (9 volt) Price: £27.60p
3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap con-
trolled. professional performance Range upto3miles35x84x 12
mm (12 volt) Price: £12.48p
SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
RECEIVER 27MHZ Range up to 500 metres. Double coded mod-
utation. Recewver output operates relay with 2amp/240 volt
contacts. Ideal for many applications Receiver 90 x 70 x 22 mm 9/
12 volt) Price: £16.49 Transmitter 80 x 50 x 15 mm (9/12 volt)
Price £10.28 P&P All Kits +50p. S AE. for complete list

. 3 watt FM
BSR P256 TURNTABLE

P256 turntable chassis ® S shaped tone arm
® Belt driven @ Aluminium platter @
Precision calibrated counter balance ® Ant

skate (bias devicel @ Damped cueing lever
® 240 volt AC operation (Hzl @ Cut out
template suppled ® Completely manual arm
This deck has a completely manual arm and is
designed primarily for disco and studio use
where all the advantages of a manual arm are

required
Price £31.35 each. {2 50 P&P

b POWER AMPLIFIER

’

' MODULE NEW OMP100 Mk.Il POWER AMPLIFIER

MODULE Power Amplitier Module con?plete
with integral heat sink. toroidal transformer

READY BUILT power su%ply and glass fibre pcb assembly

Incorporates drive circuit to power a compatible

LED Vu meter New improved specification

makes this amplifier ideal for PA. instrumental

and Hi-Fi applications.

SPECIFICATION

Output Power:— 110 watts R.M.S.

Loads:— Open and short circuit proof 4/16

ohms.
Frequency Response:— 15Hz - 30KHz -3dB.
T.H.D.:— 0.01%.

S.N.R. {(Unweighted):— -118dB +3.5dB
Sensitivity for Max Qutput:— 500mV @ 10K.
Size:— 360x 115x 72 mm Price — £3199 +
£2.00 P&P vu Meter Price — § + 50p P&P

MOSFET versions available up to 300W. R.M.S.

HOME PROTECTION SYSTEM

Better to be "Alarmed’ then terrified
Thandar'sfamous ‘Minder' Burglar Alarm System.
Sup=r icrowave principle Suppliedas three units

New model.
Improved specification

complete ~with ifterconnection cable FULLY
GUARANTEED.
Control Unit Houses microwave radar unit range

up to 15 metres adjustable by sensitivity control |
Three position. key operated facia switch — off — test
srmed 30 second exit and entry delay
tndoor alarm Electronic swept treq
104dB output
OQutdoor Alarm — Electronic swept freq. siren 98dB
output Housed in a tamper-proof heavy duty meta!
case
Both the control unit and outdoor alarm contain re-
chargeable batteries which provide full protection
duringmains tailure Power requirement 200,260 Volt
AC 50/60Hz. Expandable with door sensors panic
buttons etc Complete with instructions

SAVE £128 0 IR
BKE's PRICE £ 99, p&pcd

siren

MIXERS 2'sco
OMP PRO MIX Mono

OMP PROMIX'MONO DISCO MIXER
tAs illustrated). 4 Inputs. —2 Mag Disc
1 Aux plusMic withoverride Active bass
and treble tone cont's Individual level
controls plus master volume Monitor
output theadphone) for all inputs
Output 775mV Supply 240Vac
Size 19 x5'a" x2';

Price £4999 +£2 00 P&P

LI%TB Stereo version
as above price £69 99 +¢2 p&p

.
SS82 6TR &

|- ';“":1 ') .']:_?[_“ (
Ay Y 7 brn .L‘j

READY BUILT & TESTED.

icome. » All prices include VAT. % Sales Counter. %
* All items packed where applicable in special energy absorbing PU foam. « Please phone 0702 527572 %
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—PRODUCT—

NEWS——

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

on new products for inclusion in Product News

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

T e
CRO SWITC

The new SS-01series of
sub-miniature micro switches
arebased onanovelcontact
material—an alloy of
platinum, gold and silver
known as PGS. Itisclaimed
thatthe use of this material,
togetherwith the ‘advanced’
cross bardesign ofthe
contacts, ensures ‘ultra
reliable switching of voice
and datato adegree never
before thoughtpossiblein
micro switches’.

The SS-01is available from
IMO Omronin avariety of

stylesand with arange of
actuators covering (among
others)the standard
operating force of ~90—
150gm; the iow operating
force of ~30—50gm; and
superiow operating force of
~10—25gm. Connectionisvia
PCBsolderterminalsor110
push-ontabsand the
operationallifeisquoted as
beingin excess of 107
operations.

IMO Precision Controls Ltd,
1000 North Circular Road,
London. NW27JP

2l

Series 8000, the new range
of sound broadcast
equipmentfromWhiteley
Electronics,comprises high
technology amplifiersand a
range of ancillary equipment

JANUARY 1984

for broadcasting speech,
music, time signals and
alarms. The series
incorporates arange of
amplifiers offering audio
poweratupto20,60,1200r
250W, along with slave
amplifiers of 60,120,250 and
500W which could boost the
outputto 1kWormore. All
these amplifierscanfitinto
standard 19-inchracks. In
addition, thereisa
‘comprehensive’ range of
pre-amptifier modules
available.
Therangeisexpectedtobe
of particularvalue in such
commercial, industrial or
institutional premises as
offices, factories, shops,
supermarkets and hospitals.

Whiteley Electronics Ltd,
Victoria Street, Mansfield,
Notts NG185RW (Tel:
Mansfield 24762).

NEW MICROPHONES

Comtech has announced
the introduction of anew
series of desk microphones
designedfor use aspartof
communications systems and
pagers. Itthuscomeswitha
widerange of inserts,
themselves having a variety
of impedances. The values
have beenchosento ‘tailor’
their audio responsetothe
requirements of AM,FM and
SSBradiotelephones,line
communications, public
address systems and paging
equipment.

The microphones of this
DB-1range shouid thus be
ideally suited to the
requirements of large-scale
users of radio of line
communication systems.
‘Push-to-talk’ or‘on—-off’
switchingis standard, asis
provision to key external
circuits. Options include

integral pre-amplifiersorline
amplifiers, ‘busy’ signal lights
and ‘time-out’ timers, among
others.

Communication Technology
Ltd, 279 Addiscombe Road,
Croydon CRO7HY (Tel:01-656
3631).

‘WHISPER GLIDE’ FADERS

Variohm Components isthe
UKagentforthe new
‘Whisper Glide’ audio fader
from Waters Manufacturing
inc. pictured here. Thisusesa
stable, glass hard resistance
elementtogetherwitha
precious metal wiperto
promote long servicelife
withoutany contactnoise. At
the same time, Waters
‘exclusive curve-shaping
correctiontechnique’ has

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



TRANSISTORS

BC107/8/9 -12p BC184L - 8p BFY50,51,52 - 20p
BC147/8/9 -10p BC212,21,212L - 8p BFX88 -15p
BC157/8/9 -10p BC327,337 -10p BSX19 -14p
BC547/8/9 - 7p BD135,136 -25p BSX20 -15p
BC557/8/9 - 7p BD137 ~25p 2N2926 - 7p
BC182L - 8p BF1957 -10p 2N3055 - 50p
BC183 - 8p BCY70 -15p TIP31A,32A -~ 25p
Carbon Film resistors aW 5% E24 series 0.51R 10 10MO .........ooomvvvvooeeoeor 1p
100 off per value —75p, even hundreds per value totalling 1000 ..................... £7.00
Metal Film resistors 4W 10R to MO 5% E12 series—2p, 1% E24 series .......... 3p
Mixed metal/carbon film resistors W E12 series 1RO to 10MO ... 1%p
Miniature polyester capacitors 250V working for vertical mounting

01,015,022, 033, 047, 068 4p. 01 5p. 015,022 6p. 0.33 & 0.47 oooooeoovvoeoo 8p

Mylar (polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p — 3p. 010 068 mfd —4p. 0.15p. 0.12& 015 ooeooooreeeero 6p

Subminiature ceramic plate capacitors 100V wkg vertical mounting., E12
series
2% 1.8 pf t0 47 pf — 3p. 2% 56 pf to 330 pf— 4p. 10% 390p — 4700p ........c.conovooor.. 4p

Polystyrene capacitors 63V working E12 series long axial wires
10pf to 820 pf — 3p. 1000 pf to 10,000 pf —4p. 12,000 pf .....ooovoovcereoeceesro 5p

DIODES (p.i.v/amps)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA QAT .........
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A STM1 5p. 100/1A bridge ..... h:
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OA90 6p. 30/15A OA4T .
Zener diodes £24 series 3V310 33V 400 mW — 8p. Twatt ...........cccoooooo.cc...
L.E.D's3& 5mm Red 10p. Green, Yellow 14p. Grommets 3mm —1 Yop, S5mm ...
20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders p.c. or chassis ..........
High speed p.c. drills 0.8, 1.0, 1.3, 1.5, 2.0m — 22p. Machines 12V d.c. ......
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs
AA/HP7 Nicad rechargeable cells £1.50 pair. Universal charger unit .
Glass reed switches with single pole make contacts —8p. Magnets
Ranges of aluminium & tantalum electrolytic caps at competitive prices.
All prices are inclusive of VAT. Postage 20p {free over £5). Lists Free.

THE C. R. SUPPLY CO
127 Chesterfield Rd, Sheffield S8 ORN

Return posting

SCARAB SYSTEMS

39 Stafford St, Gillingham, Kent ME7 5EN

(0634-570441)
AMATEUR RADIO PROGRAMS
RTTY

ZX.81 SPECTRUM
Cassette & PCB £13.45 £15.00
Complete package £25.10 £29.55
Assembled & Tested £30.00 £35.00

New for 48K Spectrum split screen version with
type ahead buffer POA

BBC-B £9.20 VIC-20

PET £7.50 3K Version £9.00
MPTU-1 RTTY/AMTOR terminal unit for use with all
computer based systems. £69.70

Morse Tutor programs all at £5.00 each for:-
BBC-Bx DRAGON 32+ TRS-80* SPECTRUMx*

MORE BBC PROGRAMS
CW.QS0. Complete Rx/Tx program .................
MULTIFILE. A versatile filing system...... .
TELLTEX. 21-page VIDEO MAGAZINE ..

All prices include VAT & postage. Please allow 14 days delivery.
Write for further details of these and other programs.

WANTED Amateur Radio, Technical & Business software for all
popular home micro’s.

ANTEINAS e

ICOM

= TR e

introductory rate of under £17.

build designs for your building pleasure.

applications, and digital communications.

to 73 readers in more than 85 countries!

[J Please send me 12 issues of 73 for US$25 (that's less than £17 a
yearl), surface delivery.

IN YOUR HOME, EVERY MONTH, FOR LESS THAN £47!

Now, 73: Amateur Radio’s Technical Journal is available to the readers of Radio & Electronics World ata special

That's right. 73 magazine, a leader in the ham radio and electronics field for over 23 years, is coming to the United Kingdom.
73 is packed with construction projects. From antennas to transmitters to test equipment, 73 gives you 146 pages of easy-to-

73 is state-of-the-art. Get the latest US news on new products, ham satellites, microcomputer

73 is international. From Poland to Papua New Guinea, our 31 foreign correspondents report

Order your subscription to 73 now and take advantage of our special introductory offer.

| OK! | want a subscription to 73: Amateur Radio’s Technical Journal.

O Please send me 12 issues of 73 for US$55, airmail delivery.
0O Please charge my credit card.

SR 4 NS B h = , ..‘"

73: Amateur Radio’s Technical Journal PO Box 931, Farmingdale, NY 11737, USA.

|
| o
l O L::‘\(/e enclosed a check or money order. US funds drawn on US O American Express [ Master Card [ VISA 3
: ©
I O Please bill me. Card Exp. Date §
} Signature z
| Name %
I Address s
I Post Code 2
I Country 8
!

14 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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PRODUCT NEWS

been buiit-in, thisbeing away
both of reducing variations
between units and of
ensuring proper tracking in
all stereo and multi-channel
mono applications. In
addition, the ‘Whisper Glide’
uses conductive plastic
elementsthatpermita
smootheraction, afeature

the glide canreadily be
cleaned (i.e.special toolsand
procedures are notrequired)
while the plastic (MystR) is
anyway impervioustoall
common contaminants.
Moreover, the fader is
equipped with industry
standard gold-plated multi-
pin connectors for quick

Towcester, Northants NN12
7HN (Tel: Towcester51004).

3M now has Scotchflex
sockets with centre bump
polarisation available across
the full range of 10-way to 60-
way. These versions are said
to offer ‘all the benefits of
‘Click’ style polarisation with
the extrafacility of the centre
bump for applications
requiring centre slot
polarising’. They will mate
with Scotchflex ‘Click’

headers, low profile headers
and plug connectors. The
proven 3M beryllium copper
‘U’ element ensures gas tight
corrosion-free contact.

Thenewsocketsare
supplied with eitheropen-
end or closed-end covers
which are secured to the body
with durable locking metal
J-clips.

Electronic Products Group,
3M United Kingdom Plc, 3M
House, PO Box 1, Bracknell,
Berks RG121JU (Tel:
Bracknell 58743).

AN B NSRRGSR MRENC MEBYY BOETE A0SR IOSPTRITI R
® mmam ETNE WOWN TRNS Tam Yeam ¢

o0 o000 00000B080E

that should bewelcome installation or replacement.
among today’srecording and
broadcastingindustries.

Anotheradvantageisthat

® 8 000000080080 ¢ 008
Variohm Components, The T P T Tt Y
Cattle Market, Watling Street,

BUILD A BETTER AMPLIFIER!

® 066 u0 0000080900809 0¢

® B o 8.6 00 0la 9 0 06 ss evoe

How can you own a top class HiFi amplifier, of comparable standard to Naims, Meridians, Quads etc., foran outlay of less than £250?
— Simple! Build it yourself — with a Crimson kit.

It is not necessary to spend a small fortune to obtain true Hifi performance. Crimson Kits offer all the features and sound quality of the most
esoteric amplifiers available and their ease of assembly ensures that they work first time and continue to do so. Not only do Crimson Kits offer
outstanding value, but they also have the flexibility to adapt to any users needs. All the P.C.B.’s are ready assembled and tested (they are not“pot-
ted” as we believe disposable modules are rather extravagant!) therefore constructing a kit is pleasurable in itself and, once built, will give years
of untroubled service. So, whether you use a simple record player or acompact disc, you can be sure to get the most from yoursystem. E.T.!. said,
in their review of the CK1010/1100: “I can say no more than that for £250 it is a bargain and one that wiil become the reference point for kit
amplifiers from now on.” Need we say more?

PRICES
CK1O1OP_S STEREO PRE-AMPLIFIER (moving magnet, tape, tuner input) takes power from any CK power amp or separate p.s'.zu. type
.00

S.K. 92
CK1040 — STEREQ POWER-AMPLIFIER 40 watts R.M.S./Chane! £121.00
CK1080 — STEREO POWER-AMPLIFIER 80 watts R.M.S./Chanel £134.00
CK1100 — STEREO POWER-AMPLIFIER 100 watts RM.S./Chanel £151.00
MC2K — Moving coil add on kit for CK1010 £25.00
P.S.K. — power supply for CK1010 (if not used with a CK power amp) £20.00

CRIMSON also supply power amp, pre amp and electronic crossover modules, power supplies and hardware — too much to list here — but on
receipt of an S.A.E. we will be happy to supply full detaits.

TO ORDER Send CW.O. or quote your access card no (phone orders accepted) Crimson Products are aiso available from Bradley Marshali Ltd,
325 Edgeware Road, London.

[ CRIMSON ELEKTRIK STOKE

MANUFACTURERS OF PROFESSIONAL, DOMESTIC & INDUSTRIAL AMPLIFICATION
PHOENIX WORKS, 500 KING STREET, LONGTON, STOKE-ON-TRENT, STAFFORDSHIRE. ST2 1EZ 0782 330520
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BBC Microcomputer System

OFFICIAL BBC g B
COMPUTER
DEALER

MODEL A AVAILABLE

£299 inc. VAT

This 1s the best microcomputer currently on the markel 32K RAM. 32K ROM 8
modes ol operation fuli colour fuli-size keyboard internal expansions such as
iS¢ interface. speech synthesizer. Econet interface - In short. it 1s a personal
computer capabie of expanding into 3 sSmalt business system

BBC Microcomputer Mode! 8 £348
BBC Mod B - disk ntertace £409 -
BBCModB - Econetintertace £389 -
BBC ModB - aisk and Econet intertaces £450 -
BBC 100K disk drive £230 - £264.00
BBC dual 800K disk drrve £699 . £803.85
Torch 280 disk pack including 280 2nd processor 64K RAM and CPN operating
system £699 - VAT  £803.85
BBC Teietext recewer tAug) €196 - VAT £225.40
BBC cassette recorder and lead €26 - VAT £29.90
Disk sntertace kit {tree tiftng} £86 - VAT  £96.60
Mod A 1o Mod B upgrade kit £50 - VAT . £57.50
Fiting charge for A to B upgrade kit £20 - VAT  £23.00
16K memory upgrade kit £20 VAT £23.00
Games paddies £11 - VAT 12,65
12" Monochrome momitor incl cable £89 - VAT 102 35
16" Colour monitor inci cable €239 VAT £274.85
User guide £10 - VAT £10.00
Econet intertace {tree fitting) £60 - VAT  £69.00
Speech intertace (1ree fittng} 47 - VAT £54.05
BBC disk manual - formating disk £30 - VAT - £34.50
Parallet printer cable €10 - VAT 1150
BBC word processor {view) £52 - VAT

BBC Fourth language cassette €15 - VAT

BBC Lisp language cassette £15 - VAT

£399.00
€469 00
£447.35
£517.50

FOR RELIABILITY

EPSON FX80: 80 column. 160CPS normal itahe and elrle characters 256 user
definable characters. superscript. subscript. 14 x 9 matnx. bi-directinnal logic
seeking. hi-res bit image printing (960 x 8 dots line}. frichion and pinteed. 9
internationai character sets Centronic parallel intertace

FX80 PRICE €379 - VAT £435.85
EPSON RX80: 80 cotumn 100 CPS. normal. italic and ehte characters. 11
internghonal character sets. hi-res bl image printing. bi-directiona! togic
seeking 4710 10 adjustabie pinfeed Centromic paraliel intertace

RX80 PRICE £259 - VAT £297.85
MX-100 136 column 10 CPS. triction and tractor feed. up to t5° adjustable
carniage. hi-res bitimage printing. true descenders. Centrons¢ parallel intertace
MX-100 PRICE €419 - VAT £481.85
RS232 Intertace for all above printers £55 - VAT (63.25
inteligent 1EEE 488 interiace €65 - vaT (7475
Tractor feed for FX80 €79 - VAT - £90.85
Roil holder for FX80 © VAT - £13.80
Ribbosn tor MXB0. FX80. RX80 - VAT £9.20
Ribbon for MX100 + VAT [£13.80

100% BBC COMPATIBLE MITSUBISHI
AND TEAC SLIMLINE DISK DRIVES

These drives are supphed ready cased with ail the necessary cables. formating
program and user disk System guide

There are some useful utitties inciuded e g Epson Screen Oump Program
Memory Dump. Free Oupiicate Merge ano Reiocate Power consumption of
these drives is very low (0 2Atyp at - 12V 0 4Viyp at 5V per dnver Power
15 taken from the BBC computer
Single drive 100K 40 tracks C179 - VAT  £205.85
Oual drive 200K 40 tracks £329 - VAT (378 35
Single drive 400K 80 tracks £249 - VAT £286.35
Singte orive 400K 40 80 tracks switchable £259 - VAT 129785
Duat drive 800K 80 tracks £449 - VAT £516.35
Dual drive 300K 40 80 tracks switchable £469 - VAT  £539.35

COMPLETE WDRD PROCESSOR
FOR ONLY £1,099 + VAT

This package consists of BBC Microcomputer View wordprocessor 400K
Shmiine gis¢ grive Hegn resolut:on 12 Green momtor Juki 8100 318CPS Daisy
Wheel printer ang ail the necessary cables and documentaton The above
package can be supplied with components ol your own choice e g BOOK dis¢
drive or 3 different printer Please phone us for a price tor your particular
requirement

Special package deat £1099 VAT €1.263.85

PROFESSIONAL MONITORS

GREEN MONITORS
12" Green screen monitors with composite and sync input Suiable for most
computers
% 18 MHz band width. high resoiution
% 15 MHzband width normal resoiution
COLOUR MONITORS
* M!CROVITEC RGB input 14 - monitor supplied with RGB lead for BBC
£237 - VAT - {274 85
* SANYD SCM 14 Normai res 14 400 dots RGB input sLpplied with RGB
lead £219 - VAT - £251.85
% SANYD SCM 14M Megium res 14°_ 600 dots. RGB input supplied with RGB
lead £299 - VAT - £343.85
% SANYO SCM 14H Highres 14 800 dots. RGB input supplied with RGB iead
£449 - VAT - £516 35

£89 - VAT - £102.35
£69 - VAT - (79.35

Akhter Instruments Limited

DEPT RE, EXECUTIVE HOUSE, SOUTH RD,
TEMPLEFIELDS, HARLOW, ESSEX CM20 2BZ, UK
TEL: HARLOW (0279) 443521 OR 412639

TELEX 995801 REF - A18

SEIKOSHA

DOT MATRIX
PRINTERS WITH
HIGH-RES

GRAPHICS -

GP-100A 80 coiumn. 50 CPS dot addressabie hi-res graphics 10 wide fully
adjustabie. tractor teed. 7 x5 print matrix Centromic paraliet intertace

GP-100A 50CPS PRICE £175 - VAT - £201.25
GP-250X 80 column. 50 CPS. 10 wide Iully adjustable tractor feed. true
descenders. 64 user delinable characters doubie height and or double width
printing 8 x 5 print matrix. Centromc paralle! ang RS232 (serall interiaces both
included

GP-250X PRICE

NEW GP-700A 7 COLOUR PRINTER
This Iatest addition to Seikosha range gives you print in seven colours. 107 wide
carniage. frickon and tractor leed. 50 CPS print speed dot addressabe high-res
graphics. 4 hammer priatng mechamsm 10 CP or 13 3 CPI. special Quite
printing moge. Centronic parailel intertace
GP-700A SPECIAL INTRODUCTORY PRICE

£219 - VAT £251.85

£349 - VAT - £401.35

GUARANTEED LOWEST PRICES

We guarantee thal our prices are the fawest on the markel If you can
find any rtem advertised and 1 stock al less than aur price we will
match that price

NEW LOW PRICES ON STAR

The most cost eftective quabty matrix ponters to be jaunched this year OP510
and OP515 features ‘nclude friction ana tractor feed and roli holders as standard
100 CPS punt speed bi-directional 10gic seeking 9 x 9 matrix gives true
descende’s 2 3K butler as standard "u-res bit image plus block graphics. sub
and super script talkc puatng. auto underining vertical and horizontal
tabulation left ang right margins set skip over perforation. back space and sett
fest

STAR DP510 10 cartiage 80 columns

SPECIAL PRICE .

STAR DP515 15 carnage 136 columns
SPECIAL PRICE

RS232 INTERFACE FOR ABOVE

POCKET COMPUTERS AND CALCULATORS

% CASIQ PB-100 Basic language pocket computer 544 program steps. Qwerty
keyboard 12 char dispiay £34 75 » VAT - £39.95
% CASIO FX-700P Basic language. scienbfic functions. 1568 program steps
Qwerty keyboard 12 char display 4344 - VAT . [49.95
*-EASIQ PB-300 Basic language computer scientrhic functions. 1568 program
steps buill-in mini printer. Qwerly keyboard. rechargeable battenes and
charger 12 char display £78 22 - VAT - (B9.95
% CASIO FA-3 Cassette adaptor for PB100 PB300 FX700
£1735 - VAT - £19.95
% CASIO FP-12 Prnter for BB10Q and FX709 £3909 - VAT (4495
% SHARP PC-1211 Basic language computer scientific functions. 1424 program
steps 24 char Oispiay Qwerty keyboard

£249 - VAT - £286.35

£359 - VAT - £412.85
£50 - VAT - £57 50

€60 83 - VAT - £69.95

% SHARP PC-1251Basic language computer 4K RAM . 24K system ROM_ 24 char
display. Qwerty keyboard user defined key numeric pag

£69 52 - VAT  £79.95

% SHARP CE-125 CasseMte recorder and mim printer for use with PC-1251. incl

baht charger £86 91 - VAT - £99.95

% SPECIAL PRICE PC-1251 - CE-125 £146 95 - VAT - £169.00

ORDERING INFORMATION

orders please phone or wrnte to check shipping cost

OPENING HOURS: MON-FRI9am-5.30pm, SAT 10am-2pm.

TeExAS INSTRUMENTSTI 99/4A

=\

This microcamputer 1s based on TMS9900 16-bit microprocessor It includes
16K RAM. 16 colour high resotution graphic {192 x 256) The screen display 1s
32 characters, 24 lines T)-BASIC Full-size keyboard For Software there are
about 1000 programs to choose from. There are a lot of peripherals avatlable
e g Disk Dnves. Oisk Intertace. Speech Synthesizer. Extra RAM  Additonal
Language (PASCAL, T1-LOGO, ASSEMBLER)

TIHOME COMPUTER HARDWARE

Title Description Price
inc VAT

T199/4A Comptete with UHF modulator and power

supply £149.95

PERIPHERALS

Speech When used with selected modules will

Synthesizer roduce electramic speech £41.95

Peripheral This unit takes alt card pennherals and on

Expansion System internal disk drive

Qisk Drive - 92K formatted drive mounts internatly n

Internal peripheral expansion system

Disk Contraller Controis up to 3 disk drives complete with

Card disk manager command module

Disk Drive 92K tormatted capacity per side acts as 2

Double Sided dnves DSK1 & DSK2 total capacity 184K
bytes £219.95

Disk Drive Comptete with owr case. power supply &

External connecting cables

RS232 Provides 2 senal RS232 ports and one

Expansion Card parailel port tor interfacing

RAM Adds 32K byles extra RAM bringing total

capacity to 48K bytes

Includes the UCSD-PASCAL P-code inter-

preter

80 column matrix pnnter pinter GP-100A

- cable £219.95

80 cnlumn matrix printer wih RS232 and

Centromic paraliel nterface

80 column 100 CPS matrix printer

£144.95
£179.95

£149.95

£259.95
£109.95

£124.95
£189.95

Expansion Card
P-Code Card

Matrix Printer

Matrix Prinfer
GP250X
Epson RX80
Printer

Piease send S.AE. for software prices

£273.95
£320.85

THE AFFORDABLE DAISYWHEEL
PRINTER x

ONLY
£369
+ VAT

w 18 CPS - Bi-Dwrectional Logic Seeking

% 10 12 t5CPY - Proportional Spacing

& ~0rop in” Daisywheei - Tnumpn Adler Compatible
& Supports ali Wordstar features

+ D1ablo protocols - 1BM Selectric nbbon

+ 2K Bu'fer a8 standard - 100 character Daisywhee!

SPECIAL DFFER JUKI 6100 QAISYWHEEL ... . £369 - VAT - £424.35

THE CP80 QUALITY PRINTER

ONLY
£259
+ VAT

*BOCPS-
Bi-Directional
Logic Seeking 80 Colun.
& Friction and Adjustble Tractor Feed
+# Patented Square Needies up 10 9 x 13 matnx
# Hi-Res Graphics ang Block Grphics
SHINWA CP80 PRINTER
SPARE RIBBON FDR CP80

£259 - VAT - £297.85
€5 - VAT £5.75

'NEC 8023BE-C PRINTER

This 1s 3 nigh speed printer using bi-direchional logic seeking operation 7 x 9
matrix for alphanumencs 8 x 8 for graphics and bit image printing
Programmable papet feed onginat plus three copies Greek characters and fugh
resolutior graphics  The print quality 1s exceptional . and the price s attordable

Price £299 - VAT - £343.85

% OK1 Microfine 80 Printer £199 - VAT - £228.85
+ OK1 Microine 82A Punter - VAT - £378.35
+ Oragon 32 Computer - VAT - £159.95

All orders which accompany a cheque cash or postal orders are CARRIAGE
FREE (UK only) Please make cheques and poslal orders payableto AKHTER
INSTRUMENTS A carrnage charge of 3% of invoice (ofal is applicable to
BARCLAYCARD and ACCESS orders We accept officiai orders from
Government and Educational establishments We accept VAT FREE EXPORT

EDINBURGH

;

EAECUTIVE
' mDUSE

-

We welcome callers, no parking probiems.




YMN DY
iONE FLTERs

Belling Lee Intec, the
RFI/EMC specialist withinthe
Cambridge Electronic
Industries group, has
announced anewrange of
high-symmetry telephone
line filters which have already
been accepted forusein
approved modem circuits by
British Telecom and its Dutch
counterpart, Nederlands PTT.
Thesefilters were developed
inthelightofthe dataerror
rates that have been
experiencedwhen
conventional audio-
frequency filters are included
with modemsin circuits for
passing data over telephone
lines. StudiesbyBellingLee
Intec and the Dutch Post
Office suggested thatthe
problem lay inimperfect
symmetry between the lines:
hence the development of
high-symmetry devices.

At presenttherange
comprises two 2-line filters
and two 32-linefilters,one
fitted with transient
suppressors. Theyare
believed to be the only such

PRODUCT NEWS

filters available for this kind
of datatransmission.

Moreovertheycanbeusedin

EMC and Tempest
applications, while those
fitted with transient

suppressorsoneachlineare

suitable forusein EMP
protection systems.

Belling Lee Intec Ltd, Intec

House, 540 Great Cambridge

Road, Enfield. EN13QW

OMMUN A ON
The FM/AM 500 ‘Micro
Monitor’ pictured hereisa
member of the latest
generation of IFR
communication service
monitors. It offers the
following features as
standard: FM signal
generator; AM signal
generator; sensitive 2 uV
receiver for AM, FM and SSB;
dual audio generator;
frequency error meter; auto-
protected generator output
of up to 150W; 0.5ppm TCXO;
microphone input; and audio

output. But perhapsits
strongestselling pointisthat
the Micro-Monitor is
lightweight—weighing just
19Ibs with the internal battery
fitted—and that this has been
achieved without any loss of
performance, dependability
or features. Moreover, the
unitis readily portable and
rugged.

Fieldtech Heathrow Ltd,
Huntavia House, 420 Bath
Road, Longford, Middx. UB7
OLL.

i %—* ~
it SLIMLINE MASTS or LATTICE TOWERS
i FIXED TOWERS or MOBILE TRAILERS
@ VERSATILE MOUNTING, POST, WALL OR TRAILER.
@ UNIQUE 15FT SECTIONS FOR MINIMUM LOWERED

-
<

THE WAY AHEAD

PORTABLE MASTS or WINDOW MOUNTING
YOU NAME IT! WE PROBABLY MAKE IT!

SOME TYPICAL DESIGN FEATURES

HEIGHT AND EASY TRANSPORT.
® PURPOSE DESIGNED AND ENGINEERED TO B.S.i
STANDARDS: WIND LOADS TO CP3 CHAP. PT.
® ROBUSTLY CONSTRUCTED IN QUALITY STE
1775. BS 980. BS 4360).
® OPTIONAL HEAD UNITS (Extra).

. 2.
EL (TO BS

® WELDED BY ELECTRONICALLY CONTROLLED M.L.G. FOR

EXTRA STRENGTH TO BS 4872

® MORE THAN 50 TYPES OF MAST OR TOWER FROM 30FT

TO OVER 100FT.

® TELESCOPIC TILTOVER FOR EASY ACCESS.

® SAFETY LATCH TO RELIEVE CABLE.

® SIMPLE WINCH OPERATION (Single and Double).
® HOT DIP GALVANIZED FOR PROTECTION (BS 729)

A FEW POPULAR MODELS FROM OUR WIDE RANGE

SLIMLINE MAST SM30, Unobtrusive, Telescopic. Tiltover,
"“ up to 31ft. SM30WM (Wall Mount) £230.00. SM30PM (Post
Mounting) £241.00. Optiona! Reducer Tube RT1 £12.50. Rotor
Head RH1 £30.50. Ground Socket GS1 £23.50.

LATTICE TOWERS - TELESCOPIC - TILTOVER
Series 1. 32AT.AT32PM for £363.00. AT32WM £348.00
Series 2. Heavy duty 44ft. AT42PM £461.50. AT42WM
£445.00. 56ft. ATS2PM £599.50. ATS2WM £579.00.

Prices include all winches, luffing gear, brackets, head
unit etc. As applicable. Mainland carriage. And VAT
@15%. Terms C.W.0. Send for details.

Prices may alter. Stock items normally dispatched within 7 days

We design - we make — we supply direct. At manufacturers prices. You get best value and
service. We offer no gimmicks. No free gifts. Just competitive prices, quality, reliability and
knowhow.

Callers welcome./Samples on display. Opening hours: Mon-Fri. 9 am-5 pm.

Sat. 9 am-12.45 pm.

JANUARY 1984
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ALL ALTRON PRODUCTS ARE EXCLUSIVELY MANUFACTURED IN THE U.K. BY

ALLWELD ENGINEERING

UNIT 6, 232 SELSDON ROAD, SOUTH CROYDON, SURREY CR2 6PL.

Telephone:
01-680 2995 (24 hr) 01-681 6734

BARCLAVCARD ¢+
VISA
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PRODUCT NEWS

MICROWAVE SWITCHES

Walmore Electronics’
Microwave Components
Divisionis marketing arange
of Dow-Key microwave
switches designed for
operationbetween DC and
18GHz. These are available as
eithersingle-pole double-
throw (SPDT) ortransfer
switches. Inthe former
categoryare the 401-
designedtocarry out
broadband and high
frequency, high isolation
switching (break before
make)—and the 402, which is
designedtogive high
performance inmicrowave

systemsup to 12.4GHz. The
latteris particularly well
suited to earth station
polarisation switching or any
application where high
isolationand low VSWR are
required.

Thetransferswitches are
four-port, providing a pair of
independent coaxial pathsin
each position. Again, there
aretwoversions—-the411,a
failsafe switch foruse over
thecompleterange of DC to
18GHz, and the 412 failsafe or
latching transfer switch,
designedfor high power
applicationsfromDCto
12.4GHz.

Walmore Electronics Ltd,
11-15 Betterton Street,
London WC2H9BS (Tel: 01-
836 1228).

TO PROGRAM PROMS

TheBP5isanewmodule
designed specifically to
program Signetics bipotar
PROMs which has been
launched by GP Industrial
Electronics. This low cost unit
isforuse with GP’srange of
EPROM programmer/
emulator units but, even with
the most expensive of these,
the overall costis stiil less

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

than halfthat of any
comparableunitonthe
market.

inadditionto programming,
the BP5isabletoperforma
variety of otherfunctions
such as checkingthatthe
device'sfusesareintact,
comparing the stored RAM
datawiththe PROM data,
copying aselecteddevice
into RAM and making copies
from amaster bipolar PROM.
The unit has five panel-
mounted socketsto
accommodate thedifferent
sizesof PROM in existence.

GP Industrial Electronics,
UnitE, Huxley Close,
Newnham Industrial Estate,
Plymouth, Devon PL7 4JN
(Tel: Plymouth 332961).

ANTI-STATIC ‘ZAP MAT’

The majorgenerator of the
static chargesthatcanplay
havoc with the operation of
one's personal computeris
the human body, walkingon
carpets orwearing synthetic

clothing. There are several
anti-static floor rugs and
spraysavailable butthese are
ineffective when rubber-
soled orsyntheticshoesare
worn. However, Inmac’s new
‘Zap Mat’isdesignedto cope
with this problem by
removingthe staticfromthe
operator before he orshe
touchesthe sensitive piece of
electronic equipment resting
onthe mat.

Theremoval of staticis
achievedwith the aid of 3m of
grounding cord attachedtoa
convenient metal objectsuch
as aradiator,anditshould
taketessthan onesecond.
HoweverInmacrecommends
thatany operatortouchesthe
mat for five seconds to make
absolutely certain.

Inmac (UK) Ltd, Dary Road,
Astmoor, Runcorn, Cheshire
WA71PZ (Tel: Runcorn 67551).

AUTORANGING DMM

The new Anders SK6330
compact multimeterissaidto

‘combineahigh performance
specification with ease of use
and ahighdegree of
protection’. Notonlydoesit
have ‘a fully captioned digital
readout’ but AC/DC
voltage/current/resistance
measurementsare
essentially available at the
press of abutton. The built-in

custom LSt circuit
automatically selectsthe
optimumrange forany
voltage orresistance reading,
(afeaturethatcanbe
manually overridenifso
desired)whereupon that
readingisdisplayed together
withthe captionsrelatingto
selected function and range.
Additional captionscanbe
usedtoindicate auto/manual
mode, DC input polarity or
low battery power.

Theranges of
measurementavailable are
200mVpc-1000VDc, 2-600VAc,
and 200Q-2MQ, togetherwith
20mA, 200mA and 10A
manually selected AC/DC
currentranges. Theinput
impedance is 10MQ andthe
basicinstrumentaccuracyis
quoted asbeing 0.5% of the
reading. Otherfeatures
include a‘zero adjust’
function (thatcan be usedto
give differencereadingsorto
nullout test lead resistance,
forexample),anin-built
buzzer (used towarn of input
overrange and toperform
audible continuity checks)
andshroudedtestlead
connectors. Theinstrument
itselfis protected up to
750VRMs/1000VDC, while dual
fuse protectionis provided on
theresistance and mA
ranges.

Anders Electronics Ltd, 48-56
Bayham Place, London NW1
OEV (Tel: 01-387 9092)
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ENFIELD ELECTRONICS ‘ﬂ
208 Baker Street, Enfield,
Middlesex. EN1 3JY. Tel: 01-366 1873

7486
7489
7490
7491
7492
7493
7494

7447
7448

74119
74121
74122
74123
74126
74132
74135
74141
74144

TRANSISTORS  [HatlN 2N1305
35p 2N1307
2 2N1308
2N1613
2N2222A
2N2369A
2N2646 68p
2N2904A/5A 30p
2N2906A 60p
2N2907A
2N2926G
2N2926R

TTL

AC125 BC183C  12p 0p
AC126 12p 35p
ACt27 12 35p
AC128

74110
7411
74116
74118

74L5138
7415139
7415147
7415148
74L8151
74L5153
74L5154
74L5155
74185156
7415157
74L5158
74L5160
74L5161
7415162
74L5163
74L5164
7415165
74L5166
74L5168

74157

74L5169
7418170
74L5173
74L5174
7418175
74L5181
74L5183
74L$190
7415191
74L5192
7415193
74L5194
74L5195
74L5196
74L5197
74L8221
7415240
74L5241
74L5242

CD4093
CD4099
CDa160

741527
741528
74LS30
74LS32
74L533
74L837
74L538
74L540
740542
741549
741551
74L554
741555
74L563
741573
741574
741875
741876
741578

7415293
7415353
7415362
74LS365
74L5366
741L.8367

7415243
7415244
7415245
741.5247
7415248
74L5248
74L5251
7415253
74L8257
74L5258
7415259
74L5260
74L5266
74L8273
74L8275
74L8279
74L$280
7418283
74L5290

CD4503
CD4511

BF195 TIP298

CD4085

mM3911
LM3914
LM3915
LM3916

CD4014

LINEAR
CAI310E 185p

RIBBON CABLE
{Priced per
oL

SN76013N295p
OUR p

TAAB21A 290
TAAG618 175p
TBA1208
TBA120S
TBA120U
20p [ TBAK40Q
TBA651
TBAB00
TBA810S
TBA820
TBAS20Q
TCA270S
TDA1004

26p
53p
76p

0Qp
D CONNECTORS

MALE FEMALE 1op

9way 75p 100p ap

15 way 100p 8p

25 way 140p

9 way

15 way

25 way

RECHARGEABLE BATTERIES
HP2. 1.2v, 4.0AH £3.95
£2.85

£2.70
£1.00

30p
£4.95

TDA2522
TDAS400
TLO61
TLO62
TLOG4
TLO7Y
TLO72

405p
173p
161p
391p
3a7p

ILM389
1LM732

ILM747 ]
1LM1458 45p
ILM3900 70p
1LM3909 92p

LEDs
5mm' Red  10p

Green 13p Red 20p

Yellow 13p Green 25p
3mm. Red 10p Yeliow 25p

Green 13p : T,

Yellow 13p Red 20p
COX21: Red Green 25p
flashing 65p Yellow 25p
251. Rect/stack . Square

Red 20p Red

Green 25p

Yellow 25p

LM311N
7 LM318N
BAgSS 8p|1N4448  6p 15923 1 LM324 50p

1.C. SOCKETS ZENER DIODES

LOW PROFILE ,  TURNED PIN BZXGIC/T4 war: 73 V6 19 417 S16

. B2, V5, V2, 10V, 11V, 12V, 13V, 15V, 18V,

P mmyee Bjlba¥ee  Prce | 0v oV oV 2V, 30V BV V. 30V, 8V,
12 0 1V, S8V, GV, 15U 82, YOV, a0V, 0V

16p eacl

bl BZYBBC/D.4 walt: 13, 2V7, 3V, V3, V6, 3V9,
22 pin V3, V7, V1. 5V6, 6V2, V5, 8V2, SV, 10V,
24 bin W1V T8V, T8V, 18V, 22V, 28V 20V
28 pin 30V, 3V, 6V 10p cach
40 pin

FTITELELLILLES

ATDR
180p UA723C 77p 7BHI2 (3A/5V)
78054 4

80p 50p
130p 78124 50p 78L05
350p 1812Ke  121p 812
130p 78154 50p T8LI5
65p 7818A 50p 76L18
50p 78124
55p 78162
55p 19L05
55p 79L12
55p 79L15
55p 7918
73124

TRIACS BRIDGE RECTIFIERS

2A/200 75p
2A/400V

14 pin
16 pin
18 pin
20 pin
22 pin
24 pin
28 pin
40 pin

AAA, 1.2v, 180mAH

PP3, 8.4v, 110mAH 20p 180p 79154

Green  25p | (M 324p 7918A
Yellow 25p | JA78P (8A/5V) T924A
450p

VERO PLASTIC BOXES
White 71 x 49 x 25

Bk 71 x 49 x 25

Blk 120 x 80 x 35

Blk 180 x 110 x 56

VERO BOARDS
127 x 63

ALUMINIUM
BOXES

315" x 191" x 9§
80 x 50 x 26

THYRISTORS 600mA/200V  45p 60p
TA/BOV 40p 70p

T05 1A/400V  104p 45p 40p

2N1593 40p 50p| 550
N4 170p §0p| 50p
. 2N4448 150p
d 2N5060 36p

2N5061 p Hp

2N5062 2p

2N5063 ap

2N5064 ap
600mA/20V 21p
| 600mA /30V Ap P
130p{ 600mA/100V  30p 43p 115p

PRESETS each. 33uF 33p. 47uF 40p. 68uF &3p, 220uF 110p.

16V: 202, 3u3 20p each. 4u7, 6uB 25p each. 10uF 32p. 22uF 35p. 16V: 3uF 40p. 47uF 60p. 100uF
Pre-set pots } watt 95p. 220uF 105p. 25V: 15uf, 22uF 40p each. 47uF, 68uF B0p. 35V: 0.1uF, 0.22uF, 047uF 16p each.
1uF, 1u5 18p each. 2u2 25p. 3u3, 4u7 20p each. 6u8 30p. 10uF 40p. 47uF 60p.
ELECTROLYTIC Axiel or Radi 16V: 10uF, 22uF, 33uF 10p each. 47uF, 68uF, 100uF 12p each.
1250F, 220uF 14p each. 330uF 18p. 470uF 24p. 680uF 36p. 1000uF 30p. 1500uf 40p. 2200uF 50p.
25V: 1uF, 10uf, 22uF, 47uf 10p each. 100uf 12p 220uF 20p. J7OLF:F 30p. 1000uF 40p. 2200uF 55p.

47000F 115p. 35V: 120uF, 250uF 20p each. 40V: 6u8 10p. 470uF 30p. 1000uF 45p. SOV: 047uF,

: CAPACITORS 14F 8p each. 10F {small) 12p. 220uF 38p. 83V: 1uF, 202, 47 7p each. 10uF, 224F 10 sach. 47uF
CERAMIC 1oF, 2p2, 2p7, 3p3, 3p9, 4p7, 5p6. 6p8, Bp2, 10pF, 12pF, 15pF, 18pF, 22pF, 27pF, 33pF, 12p. 100uf 20p. 220uF 30p. 100V: 4.7F 48p. 160V: 10MF 32p. 250V: 0.01uF, 0.047uF, 0.1uF 10p
33pF, 47pF, S6pF, 68pF, B2pF, 100pF, 120pF, 150pF, 1BOpF, 2200F, 270pF, 330pF, 470pF, 560pF, each. 0.220F 11p. 0.47uF 12p. 1uF t8p. 2u2 26p. 10uf 23p. 100uF 35p. 400V: 047uF 35p. 6OOV:
680pF, 820pF, 1000pF, ¥nS, 108, 2n2, 3n3, 3n9, 4n7, 5nb, 6n8, 8n2, 10nF, 22nF, 47nF, 100nF 6p each (0.022uF, 0.047uF 30p each. 022uF, 67p. 1000V: 0.0022uF 27p. 0 022uF, 0.1uF 39p each
MYCLAR: 100V  InF, 2n2, 3n3, 4n7, 608, 10nF 7p each. 15nF, 22nF, BnF, 47nF 9p each. 68nF, POLYESTER C2B0 250V 01, 022, 033, 068, .1 8p. 15, 22, 33 10p. 47 12p. 68 20p. TuF 26p. 2.2
100nF 11p each. 220nF 15p. 330nF 18p. 470nF, 20p. -
POLYSTYRENE 22pF, 47pF. 68pF, 82pF, 100pf, 120pF, 150pF, 220pF, 270pF, 330pF, 390pF, SWVERED MICA  2p2, 3p3, SpF, t0pF, 18pF, 20pF, 22pF, 25pF, 27pF 13p each. 30pF, 33pF, 3%pF,
470pF, 680pF, 820pF, 1000pF, 1200pF, 1500pF, 1800pF, 2000pF, 2200pF, 3300pF, 4700pF, 5600pF, 47pF, S0pF, 56pF, 68pF, 75pF, 82pF, 100pF, 120pF, 150pF. 180pF, 200pF, 220pF, 250pF, 270pF,
10nF 8p each 300pF 15p each. 330pF, 3%0pF, 470pF 19p each. 500pF, 560pF, 680pF 22p each. 820pF 24p.
TANTALUM BEAD  3V: 100uF, 150uF, 220uF, 330uf 64p each. 470uF 110p. 680uF 160p. 6V3: 1000pF 27p. 1500pF 32p. 1800pF 42p. 2200pF 45p. 2700pF 48p. 3600pF 55p. 3900pf 68p. 4700pF
618, 12p. 10uF 13p. 33uF 33p. 47uF 25p. 100uF, 220uF 77p each. 470uF 160p. 10V: 15uF, 22uF 20p 83p. 5000pF 98p. 6B00pF 115p. 8200pF 120p. 10000pF 125p.

Prices for TTL Components 50p P&P ON ALL ORDERS UNDER £10

135 x 70 x 40
135 x 105 x 40
180 x 126 x 65
205 x 155 x 75

POTENTIOMETERS

Carbon track, | watt log & linear
values:

0
pk of 5 1.30

9
63 x 25

SOLDER

Dalo Etch resist

10A/400P £1.10

495p TiIC2460

SLIDER POTS
60mm track, log & linear values:

Range Price
5K-500K 80p

Range
470R-2.2MR {(single track)
4.7K-2.2MR {dual gang)

100p Range Price
4.7K-2.2MR {single gang D/P sw"cs':)) SORATMR (mini vert. & horiz.) 10p
(]

RESISTORS
High stability, } watt, 5%
Range Price (1-99) (100+}
1R-10MR 2p p
High stability, | watt, 5%
Range Price (1-99}
1R-10MR 3p

{100+)
1.5p

JANUARY 1984

are changing all the time.
Please phone for current prices
NEW ILLUSTRATED CATALOGUE
NOW AVAILABLE,
£1 including VAT plus P&P

TELEPHONE ORDERS ACCEPTED WITH ACCESS
& BARCLAYCARD. OFFICIAL ORDERS MOST
WELCOME FROM SCHOOLS ETC.

WE ARE OPEN MONDAY TO SATURDAY 3-6 PM
All prices include V.A.T. Same day despatch

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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P. F. RALFE ELECTRONICS

10 CHAPEL STREET, LONDON NW1. TEL:01-723 875

RECHARGEABLE

BATTERIES

Weareaw _“ tablished firm sp. lising in the sale of electronic test
Sy et Toc tans Eitatnond ortia the tkbrey we
y €y
id be very pl d to respond to your enquiry. Our equipment is soid PRIVA TE AND TRADE ENQU’R’ES WELCOME
in fully operational condition and carries a 90-day warranty. To further .
safeguard our mail-order customers, we run a 7-day fuil refund policy, in Full range available to replace 1.5 voltdry cells and 9 voit
addition °|' course to your statutory rights. We always need for stock, PP type batteries, SAE for lists and prices. £1.45 for
B e aen e ol aags ™ Avoie atus = booklet, ‘Nickel Cadmium Power
*»*x+**DECEMBER SPECIAL OFFERS****** TRAD RI FOR H LEG
ALL INDICATED PRICES, FOR THIS MONTH ONLY * E PRICES FOR SCHOOLS & COLLEGES *

NOW INCLUDE VAT AND CARRIAGE

SANDWELL PLANT LTD

656 CHESTER ROAD, ERDINGTON,
BIRMINGHAM B23 5TE
Tel: 021-373 9487, Hitchin 733254

SECURITY
Alarm Systems

FREE COMPREHENSIVE CATALOGUE!

LOWEST DISCOUNT PRICES
HIGEST QUALITY EQUIPMENT
FREE DIY DESIGN GUIDE
FULLY ILLUSTRATED
MICROCHIP CIRCUITRY
QUICK DESPATCH SERVICE
FULL INSTRUCTIONS

SEND SAE OR PHONE

C-TEC SECURITY, Dept REW Trade
60 Market St, Wigan WN1 1HX Enquiries
Telephone (0942) 42444 Welcome

* COMPUTER PERIPHERALS »
8" FLOPPY DISK DRIVES
DRE {Data Recording Equipment) Model 7100. Single-sided floppy disk drives in stock now
at vastly reduced prices. Supplied BRAND NEW in manufacturers sealed cartons.
CAPACITY 0.8MBBytes. Hard/Soft sectoring ANSI/ECMA Standards compatible.
EAeasu;es 412x8Y2x14". Weight 131bs. PRICE £150 + VAT. Securicor despatch if required +
10 VAT.

* 8’ WINCHESTER DRIVES »
United Peripherals type 3100 Minidisc Drives CAPACITY over 19MBBytes. Power supply
requirements 5V.DC at 4A +24V. DC at 3A. Measures 17x8x7". Limited quantity only
avaitable in BRAND NEW condition. £280 each + VAT. Carriage details as above.

* ‘DOLBY’ NOISE WEIGHTING FILTERS »

Cat No 98A. Noise weighting filters for CCIR/ARM signal-to-noise ratio measurements. As
new units. £40 each (+£1 p&p)

*% CONSTANT VOLTAGE TRANSFORMERS * »
{ADVANCE VOLSTAT: Type. Model MT140A. Mains input 190-260V AC. Output 230V AC @
150W. Price each £20 + VAT + £2 carriage.

4000-SERIES HARD DISK DRIVES
Data Recording Equipment 4000-Series exchangeable IBM-type 5440 disks. Units available
ex-stock and BRAND NEW. Please call us for our lowest ever quotation.

* BRUELL & KJAER*
Model 2006 Heterodyne Voitmeter, AM/FM/
Voltage measurements to 240 MHz

* ROTRON INSTRUMENT COOLING FANS
Supplied in fully tested excellent condition, as foliows:

115V, 412x412x112" £8. 230V same size £5.50. 115V 3x3x112" £4.230V 3" size, brand new £6.
Also small quantity 115V 412" size, brand new £8. Postage each + 50p please.

B.N.O.S.

ELECTRONICS
The once and for all batteries!

How much do you spend each year on batteries for torches, cassette recorders, radios, shavers. children’s toys.
flash guns, and 10! other things?
HOW MUCH DO THEY COST YOU OVER FIVE YEARS?

The alternative - buy a complete NiCAD system from us and save £'s. We can supply. from stock, quality batteries from one or more of the
following companies: Ever Ready, Saft and Hitachi, at unbelievable prices and a complete range of chargers.

ALL THESE PRODUCTS CARRY A FULL YEAR’S GUARANTEE
RECOUP THE COST OF YOUR INVESTMENT IN JUST WEEKS

’q o NiCAD Batteries -
P Format Capacity Height Diameter Prices

(AH) (mm) {(mm) -9 10-24  25-99
AAA 0.18 45.0 10.5 1.34 1.27 1.22
AA* 0.10 18.0 14.3 1.58 1.50 1.44
AAY 0.24 28.1 14.3 1.45 1.37 1.32
AA 0.50 50.2 14.3 0.90 0.85 0.82
AA* 0.50 50.2 14.3 0.96 091 0.88
2A* 0.45 28.1 17.3 1.53 1.45 1.38
RR* 1.20 421 226 1.70 1.6t 1.52
C 220 49.7 259 2.40 2.30 2.20
D (sub) 1.20 60.5 329 2.40 230 2.20
D 4.00 60.5 329 .50 332 kB
D* 4.00 60.5 329 3.59 341 3.24
F* 7.00 91.3 329 6.85 6.50 6.20
SF* 10.00 91.3 41.7 10.50 9.50 8.90
PP3 0.11 49x265%17.5 435 410 385
* Denotes cell fitted with solder tags

NiCAD Chargers

AC.1 SAFT MAZDA AA charger, charges | tod AA celis £5.90 MC.2 ALTAIMULTICHARGER. charges | to 4 AA. C & D cells plus | PP3 cell. also cell test facilities £8.50  PC.3ISAFT MAZDA PP) charger.
charges | of 2PP3cells £5.99 MC.4 JECKSON MULTICHARGER, charges 2 of 4 AA. C & Decells £1.00 MC.5 JECKSON MULTICHARGER. charges 2 of 4 AA.C & 1) cells. or | of 2 PP3cells £8.50

BNOS Electronics (Dept RE) Greenarbour, Duton Hill, Great Dunmow, Essex, CM6 3PT
Telephone (0371 84) 767 SAE for further details

I

BARCIAYCARD @

All prices include VAT. Postage free on all Mainland UK orders. goods normally despatched by return.

I
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Sony have delivered a crushing blow to
the morale of all of us who felt we might
just be getting to grips with the latest
technologies on the portable radio
scene. But first, before letting you know
just what they’'ve done, a bit of scene
setting.

The Sony ICF2001 was launched
around three years ago and, despite
taking about a year to find its way onto
the UK market, it has established itself as
the portable radio that most communica-

ey

2

0‘.]

:
-
.

(TR

v
(X

JANUARY 1984

tions enthusiasts would like to own.
However, to tell the truth, the technology
wasn’t quite the last word in communica-
tions engineering - being a first-genera-
tion transition from bandswitched to
continuous tuning philosophy —-and the
battery consumption brought a tear to
the eye of even the most hardened radio
enthusiast without shares in Berec.
The recently introduced 1CF2002 (also
known as the ICD7600D in the UK, for
some reason best known to Sony) has

DO IT
AGAIN!

Justwhenyou
thoughtitwas
safe to go back
todesigning
portable
radios. ..

shrunk the features and facilities of the
ICF2001 into a package that fits in a
jacket pocket - and added a few new
ones for good measure.
Technologically speaking, the |CF2002
is still a bit of a mystery. To unravel its
secrets, we need to get our hands on the
Sony service manual - and if that's as
good as the one they produced for the
ICF2001, then it will provide a great deal
of interest on which the circuit designer
may care to ponder. The implication,
given the similarity of the frequency
coverage, is that it is a scaled down
version of the big brother - a dual
conversion system, with one of the IFs at
450kHz, as the instruction booklet sup-
plied advises users notto worry toomuch
about strange happenings on 450kHz,
25385kHz, 27025kHz and 27475kHz.

Stepping through the airwaves

The ICF2002 covers 153kHz to
29,995kHz continuously in a LW/MW/SW
band, and 76~108MHz also continuously
on FM. The coverage is, nonetheless,
decompartmentalised into ‘channels’ so
that LW is covered in 3kHz steps while
MW is covered in switch selectable 9kHz
or 10kHz increments. Thus the forthcom-
ing relocation of the 200kHz transmis-
sion from Droitwich to 198kHz has been
pre-empted, but otherwise hasn't gener-
ated any problems.

A fine-tune/interpolation control is
supplied in the form of athumbwheel pot
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on the top right-hand side of the set, and
operation of this fills in any blanks in the

synthesised stepwise coverage. |Its
operation is optional: indeed, a three-
way switch permits selection of strictly
stepped coverage if required.

Internal ferrite rod antennae provide
excellentbasic sensitivity on LW and MW
without the sensitivity to atmospherics
thatcharacterises activerod antennae at
these frequencies.

Short wave coverage (above 1.610MHz)
shifts to 5kHz increments. However, the
IF bandwidth seems somewhat more
than 5kHz and it is possible to tune
strong signals simultaneously on the
upper and lower adjacent channels. An
excellent BFO and product detector is
also supplied, which tunes in conjunc-
tion with the fine tuning control men-
tioned above. Although a trained com-
munications ear can provide adequate
filtering toresolve stationsin bandssuch
as 40m, it would be nice if the ‘'speech/
music’ selector switch actually switched
IF filters rather than (apparently) a
capacitor across the audio.

As you can see from the internal
pictures (Photos 1, 2), it's going to take a
brave owner to try to perform any such
modifications on the insides of the
receiver: for a start; it makes extensive
use of LS| and the smallest coils known
to man. Notwithstanding the small size,
the ICF2001 doesn't use very many more
parts than many far more conventional
receivers— prompting speculation that if
they reaily wanted to, Sony mightbe able
to sell the thing for about half the £169
presently being asked.

The FM coverage, by the way, is
stepped in 100kHz increments and is not
subject to interpolation.

Tuning in

To tune a station, simply enter ‘AM’ or
‘FM’, then the frequency, and finally
press ‘EXECUTE’. If the combination is
allowable, the receiver tunes in without
further ado in less than a second.

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

Up to ten stations so tuned can be
entered as presets by first tuning in as
above - or by using the rocking up/down
tuning switch until you have found the
station you want. Install a preset by
pressing 'ENTER’, followed by the key
number to store it under.

The scanning switch is a little disap-
pointing since it only tunes up from the
starting frequency, and pauses for about
1-2 seconds to sample the stations it
finds. The ICF2001 allowed for preset-
table upper and lower limits so that the
set would ‘revolve’ around the band thus
selected, looking for signals of interest.

On the other hand, scanning is all but
meaningless inview of the crowded state
of HF (and it’s getting thatway in VHF FM,
t00). It took the set over 15 minutes to
nose its way from 153kHz to 30MHz!

Sensitivity

The Owner's Handbook doesn’t men-
tion sensitivity. However, it would not be
too presumptious of Sony to describe
this as ‘adequate’ (in the manner of a
well-known motor car manufacturer who
declines to rate the power output of their
cars).

This is easily the most sensitive FM
portable of its size ever seen by R&EW
people, and the AM and shortwave
performance is equivalent to that of an
R1000 - aithough you shouldn’t expect to
plug in an enormous antenna and not get
some overloading and strong signal
intermodulation effects. An antenna
attenuator switch is provided for such
circumstances, and theory says that it
may perform a useful purpose in
restraining strong signals without
relegating the weaker ones below the
noise threshold. Non-exhaustive trials
around 40m after dark suggested this to
be the case.

Like the ICF2001, sensitivity tails off —
failing dramatically when the batteries
start to conk out. However, the quiescent
consumption of power is a fraction more
restrained than in the ICF2001 - only

40mA in AM mode and 55mA in FM, as
opposed to 200mA or so for the ICF2001 -
but...Four AA-size alkaline batteries
should last around 20 hours (assuming
about 1200mAh of useful life to an
unacceptable end-point voltage). On the
other hand, the {CF2001 uses D cells
which ought to last about eight times as
long as AA's. Do the sums and you'll find
you will be changing the [CF2002's
batteries more frequently!

NiCads (typically holding 500mAh) will
provide around 8-10 hours of operation
on a single charge — and in view of this
relatively fierce thirst, Sony are at pains
to supply not only amains PSU (6VDc), but
also a 12V converter and a useful battery
packthatstacks four CcellsandhasaDC
power plug on the end.

The I[CF2002 should be an ideal
traveller's radio (probably, now, the
definitive traveller's radio), and a
charged up set of C's should provide a
good week’s bedside listening between
charges.

Timer options

Afunction-indeed, the single function
— that obviously caught the micro-
processor software designers short of
their last few bytes of ROM was the
‘Sleep timer'. It's 65 minutes, take it or
leave it— not usefully decrementedin 10-
minute segments as in the 2001. Sixty-
five minutes to get to sleep is pretty
insomniacal stuff, and likely to waste a
lot of battery power unnecessarily.

The on-timer (afunction notpresenton
the 2001) is very useful, and works in
conjunction with the very useful LCD
time display (switchable between 12 and
24-hour modes). The last station tuned is
switched on at a pre-allotted time after
the ‘'STANDBY' button has been pressed
(whereupon ‘STANDBY' appears on the
LCD).

Conciusions

The ICF2002 (ICF7600D) appears to
have no competitor. The frequency
stability, sensitivity and versatility of this
diminutive portable would have been
considered utterly impossible a mere
five years ago — and it would have given
many ‘communications’ receivers a good
run for their money just three years ago.
It's interesting that it should be released
about the same time that Tandy and
Uniden appear to be marketing a
competitor to the ICF2001.

It's a shame, however, that there isn't
an option for some more IF selectivity,
since that appears to be all that stands
between the |CF2002 and its application
as a significant ‘standby’ receiver in a
variety of marine and similar roles. Not
surprisingly, there are said to be severe
supply problems breaking out across the
country where this receiver is con-
cerned.

it would be terribly sporting of the
awfully nice people at Sony to sendus a
complete workshop manual on the
receiver so that we can give you a
thorough inside low-down. Watch this
space.

How can they follow this? A solar
powered/recharged version with adjust-
able IF bandwidth, perhaps...
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You win every timel

When you get this NEW & FREE project from GSC

NEW: an exciting range of projects to build on the EXP300 breadboards.
NOW anybody can build electronics projects; it's as easy as A.B.C. with G.S.G.!

EXPERIMENTOR BREADBOARDS

The largest range of breadboards from GSC. Each hole is identified
by a letter/number system. EACH NICKEL SILVER CONTACT
CARRIES A LIFE TIME GUARANTEE. Any Experimentor breadboard
can be ‘snap-locked’ with others to build a breadboard of any size.

1. EXP 325 £2.25 The ideal breadboard for 1 chip circuits.
Accepts 8, 14. 16 and up to 22 pin ICs. Has 130 contact points

= including two 10 point bus-bars.

w1

2. EXP 350 £3.80 Specially designed for working with up to
2 40 pin ICs perfect for 3 & 14 pin |Cs. Has 270 contact points
including two 20point bus-bars.

S
. -1 3. EXP 300 £6.50 The most widely used breadboard in the
3 UK. With 550 contact points, two 40 point bus-bars, the EXP 300
4 ° will accept any size IC and up to 6 x 14 pin DIPS. Use this
P LW A

breadboard with Adventures in Microelectronics.

4

. . 4. EXP 600 £7.95 Most MICROPROCESSOR profects in

— magazines and educational books are built on the EXP 600.

‘ 5
5. EXP 650 £4.75 Has 6" centre spacing so is perfect for

e— MICROPROCESSOR applications.
ﬂﬁ 6. EXP 4B £2.75 Four more bus-bars in ‘snap-on’ unit.
PROTO-BOARDS

The ultimate in breadboards for the minimum of cost.
Two easily assembled kits.

7. PROTO-BOARD 8 KIT £12.00 630 contacts, four
5-way binding posts accepts up to six 14-pin Dips.

Proto- Roat 1 no.100
<

8. PROTO-BOARD 100
KIT Complete with 760
contacts accepts up to ten
14-way DIPS, with two
binding posts and sturdy
base. Large capacity with
kit economy.

£15.93

continentol specraltes.

FREE project:
AUTO-DICE

Liven up your board games with this sophisticated electronic dice
circuit! When the ‘throw’ switch is pressed, a numerical display
flashes up rapidly changing numbers. After a few seconds, the
‘rolling’ stops, and the final result is displayed; any number, randomly
selected, from 1 to 6. A few seconds later the display turns off to
conser've your battery, letting the games go on uninterrupted for
weeks!

HOW DO YOU MAKE IT?

Our FREE project sheet gives you a large, clear diagram of the
components layed out on an EXP 300 breadboard. Each component
is labelled, and the values are given in a component fisting. Even the
‘row and column’ lettering of our EXP 300 is shown to make the
location of the correct holes, in which to push the components, easy
to find. There’'s no soldering involved; it couldn’t be easier! As an
extra bonus, there's a full circuit description, and the details of a
reguiated power supply on the other side of the sheet.

“Clip the coupon” and get your FREE project sheet with each EXP
300 bought. AND a free catalogue! Just ask about our other free
projects too.

For further details of our FULL I™G:S.C. (UK) Limited Dept 355, Unit 1. Shire Hill industrial Estate, Saffron Walden, Essex CB11 3AQ L.

PROTO-BOARD RANGE, please | Prices include P&P and 15% VAT |

send for our free catalogue. | |

N AE 2 QT 3 QY| 4 QT 5 aty] 6 arty] 7 ary] 8 arv] |1

GLOBAL SPECIALTIES CORPORATION : £3.45 £5.23 £8.63 £10.29 £6.33 £4.03 £14.95 £20.07 :

: Name Address i

|

: | enclose Cheque/P.O. for £ or debit my Barclaycard/Access/ |

i American Express card no. expiry date |

Ssﬁ (sl‘::‘q '-tH".ileegt 3t5.3| . | FOR IMMEDIATE ACTION - The G.S.C. 24 hour, 5 day a week service For FREE |

nit 1. Shire Hill Industrial Estate, Telephone (0799) 21682 and give us your Barclaycard, Access, American catalogue
Saffron Walden, Essex CB11 3AQ | Express number and your order will be in the post immediately tick box

Telephone: Saffron Walden (0799) 21682 L e — o — | o o o o L e L e e P |

JANUARY 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

25



. IN MINIATURE
for allyour modellingneeds

With the Precision Petite range of
miniature tools, modelling is made that
much more interesting and satisfying.
Every operation is catered for in a range
of attachments and accessories;

DRILLING ® SANDING @ POLISHING
GLASS ENGRAVING @ TURNING
SAWING e JiIG-SAW WORK etc.

There are Drill Stands to hold the drill
steady for fine work, a Lathe for miniature
turning and a Circular Saw with self con-
tained power, PLUS all the accessories
you'll ever need. Find out about this
remarkable range of

*
Please send miniature tools NOW.
SAE for full
details of com- L
plete range of k3
drills and ac- DRILL
cessories. STANDS

MINIATURE

o -
— == SAW BENCH

PRECISION PETITE LTD

119a HIGH STREET-TEDDINGTON -MIDDLESEX -TW11 8HG " TEL: 01-977 0878

F

(0632)
761002

LYNIRONICS

APPROVED
DEALER

(0632}
761002
M enHIS D

ICOM],

Kc-271

AK.D,
ANTENNAS

cables,

S

Open Tues-Sat 10am to 6pm

S/ vaesy
V,

AUTHORISED DEALERS FOR ALL ITEMS STOCKED
ICOM, YAESU, KDK, TONNA, DATONG, MICROWAVE
MODULES, WELTZ SHURE
HANSEN, KENPRO, C.D.E, DAIWA, TONO HY-GAIN,

AEA,TAL., G-WHIP

HI-MOULD, SMC ANTENNAS, WESTERN
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Arcom'’s 40-series board level products have
been designed to make life easy for the
engineer. We don't just sell CPU card:s either;
Arcom’s complementary range of interface
products can help you solve any system
development or control problem.

The 40-series CPU cards are based on Zilog's
advanced Z8 family — whose on-chip BASIC
makes applications quick and easy to implement.
In many cases, you can go from problem
formulation to a firmware (EPROM,) solution in
just thirty minutes! Prices? from £85 to £152. The
I/0 boards cost from just £81 — and can even
be used with our high-performance Z8000
development system.

Professionally designed and robustly constructed,
Arcom have the range to do the job — reliably.

Write or ‘phone for details now.

Arcom Control System Ltd
Unit 8, Clhifton Road
Cambndge CB1 4BW

Telephone (0223) 242224

JANUARY 1984



Many radio users express a healthy degree
of scepticism over statements that one foot
of antenna rod and an active stage can
equate in performance to along piece of
wire and a continuously variable matching unit. The designs for active antennae presented a
couple of issues ago are discussed further here, outlining their performance and giving PCB
and constructional details

The electrical model of the simplest
type of active antenna is presented in —1
Figure 1. The basis of the system is its
electrostatic operation, whereby an
electrically short antenna element
exhibits an effective capacitance of C,
which is about 25pF per metre. The FET
element of the active antenna exhibits

an input capacitance of C; and so ' +
together they form a capacitive divider. p
The voltage generated on the antenna Cs

(V,) is the product of the electric field
strength E (in volts per metre) and the

effective height of the antenna H, (in A
metres). Thus the voltage delivered to : '
the input of the transistor matching/

amplifying stage is given by:

EH, ——j———

Voot
‘1+(C/C) G
For electrically short antennae, the
bandwidth is broad. This means that the G€

performance of an HF antenna over the
range 100kHz-30MHz will be essentially
constant. Indeed, the frequency
response of its FET will not deteriorate Fig 1 Electrical model of an ‘active’ antenna
performance unti! well into VHF or

possibly UHF.

Signal-to-noise is determined at the A
active antenna stage, and provided the
noise gathered by the antenna from the d8
atmosphere exceeds the noise gener-
ated within the transistor, the active 604
antenna will produce the same signal-to-
noise ratio as a properly matched
passive antenna for the same specific 50
frequency.

A full wave dipole for 30m produces 30
times the EMF of a 1m rod, but the 40
atmospheric noise contained in the
output will be correspondingly higher as
well. For all practical purposes, the 30
signal-to-noise ratios are the same in
both cases. Figure 2 shows how typical 20
ionospheric noise levels vary as a
function of frequency.

Average atmospheric noise levels are 10 4
no better than 10dB worse than those of
decentRF FETs: so given the factthatthe !

active antenna does not impair S/N, the 0 ! : : =
difference in signal amplitude between 10]  30MHz F(MHz)
the long wire and the short rod can be Fig 2 Atmospheric noise related to frequency
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made up by amplification, where there is
a substantial margin of noise figure left
to the squander before any degradation
is apparent.

In-car applications

Of particular note here are the noise
levels around 1MHz (i.e. on MW). It
seems surprising that so few car radio
manufacturers have taken advantage of
nature's own limitations to produce
active car antennae: as far as we are
aware, only SEl have been bright enough
to use the elements of the heated rear
window as the basis of an active car
antenna, but there are doubtless some 1o
readers who are going to have a go now
we mentioned it! T T T N ?

The incorporation of such a modifica- INg1a R1100k  C2 10n R2 100R nels c6 a;r €7 15pF €8 4p7
tion may require some revision of the car . E
radio’s own input stage, most of all o e b=
because the capacitance of the antenna
cableandtherodisanintegral partofthe
tuning circuitry. Anddon'tforget that the Fig 3: Active antenna head amplifier with low-pass
alternator whine delivered via the power f//ref/ng first considered in the November ‘83 issue
to the heating element will require very
substantial filtering. R&EW would be
pleased to hear of any practical experi-
ences.

D1 j[ 02 3

>t

Rx

. ——

Going deeper 2063/  +10d3a

The purely voltage-following type of
active antenna has the advantage of
keeping the signal levels fow at the first
mixer input. A simple voltage-follower
circuit,such as thatillustratedin Figure 1
is prone to second-order intermodula-
tion distortion as a result of the
antenna's square law characteristics.

The broadband active antenna of
Figure 3 was first discussed in the
November issue: this time we present a
suitable layout for this circuit and its
performance details in the shape of a
series of traces from the spectrum
analyser. If a 455kHz IFT is used in the
trap position, the LF roli-off is substantial
—which will help correct the characteris-
tically much higher signal levels present
at low frequencies (particularly) at night.

The ‘off-air’ results shown in Photos
1-6 were taken at approx. 9.30am during
daylight. The peaks are the result of
imperfect matching into the filter sec-
tion: however, by selecting components
carefully, itis possible to place the peaks
and troughs where they can do most
good by compensating the areas of
signal crowding in the HF bands.

One further rather usefu! (if unplan-
ned) result of the active antenna is the
fact that it performs the task of remote
attenuator rather well - simply by
winding down the supply voltage from
the nominal 12V.

The active antenna of Figure 4 is a
further development of the second
antenna described in the November
issue. The complete bandpass shaping
network ahead of the active impedance
transformation stage has been ‘bor-

rowed’ from the technology incorpo- ] I ‘ {
rated into most modern HF receivers. By i o
- A hr

JOOKHZ PES

Photo 3: Antenna gain characteristics Centre line = 0dB Photo 4: LF roll-off and 455kHz trap effect

1043/ =J0eim

Ty

selecting values of chokes and capaci-
tors from Table 1, the results can be very

accurately tailored. If you have specific JOOKHZ RES - 5MHZ | JOOKHZ PES 512

bands of interest — or if you have a . gy - YRS,

particular local overload problem - this L ’ : : )
approach can prod uce the best results. Photo 5: Typical HF spectrum on a wire antenna Photo 6: Same HF spectrum but using the active antenna
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Construction

Fig 4 Development of the active antenna PCB designs for the two antennae
stage with bandpass filtering discussed in the described above are shown in Figures
November ‘83 issue. This design draws on the 5-8. There is little to watch out for when
MOSFET technology incorporated into most Lg 76 constructing these simple units - just
modern HF receivers =k 190R L7 remember that the power supply is
mg 1omH conducted along the inner core of the
a0 Foma] P ' feeder cable, and that it should be
2 1 P L properly decoupled at the receiver end.
Ci_‘_? B @ Mt Jg‘!z—*—T Either antenna when finished can be
r | L 10.F housed in its entirety in a piece of plastic
m 1o waterpipe and be completely weather-
or L 4 cs  _les 6 SN2 proofed. As with any antenna, mountitas
insTssie Bh IN ’-_k far away from any source of interference
i y cro Lo as possible. .
v iz R3“TionF  ORS “TionF[10nF
104F l lOO'kI ‘5°RT
; ' ' ' Rigorous analysis
See Table 1 One of the leading receiver design
‘thinkers’, Dr Ulrich Rhode, has
proposed (in Reference 1) the active
antenna circuit shown in Figure 9. The
Table 1 Values of coils and capacitors for the filter section of Figure 4. push-pull arrangement is designed to
assist in avoiding intermodulation pro-
MHz C2 C3 c4 C©C5 C6 L1 L2 L3 La LS ducts, particularly in applications where
a local transmission may be present that
02-1 12n t2n  270p 560p 270p 470p  220p 470 120p  120m would otherwise block a simpler design.
1-2  220p 220p 150p 270p 150p 100w  A7p 100 68u 68 The system noise figure (F;) is given by
2-4 100p 100p 68p 120p 68p 47u 22u 470 33 33un
48 47p 47p 27p S6p 27p  22p  12p  22p 15p  15m F-F+ (F-1-a
8-16 27p 27p 15p 27p 15p 12p 56u 120 82u 82u s & G
16-30 15p 12p 8.2p 10p 5.6p 5.6u 2.7u 56 39w 39u ¥
S - where F,, F, are the noise figures of the
antenna and the receiver, respectively; a
0 [ Y
ACTIVE JFET ANTENNA WSP 01/1183

Fig 5 PCBdesignforthe active JFET antenna
outlined in Figure 3

ACTIVE MOSFET ANTENNA  WSP02/1183

0060020, 10,
TR0 00 @—@l@w

Fig 7 PCB design for the active MOSFET
antenna outlined in Figure 4

2

Fig 8 Component overlay
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is the signal amplification; and G,, the
electrical gain of the antenna, is given

by:
° R
Y 7 A
v, Z

where Z, is the impedance of the load.

Assuming that the output voitage (V)
is twice the antenna voltage (V.), and
solving for F,, gives:

F|= len (1 + C—(_z;_z;.ﬁ-) = Fmin (1 + A)

a . opt

where Z, is the antenna impedance; and
Zopt is the optimum noise matching
impedance (Z= R +jX). The largest
possible bandwidth corresponds to the
condition when X is 0: in this case, the
antenna noise figure is given by:

2
F,=C i*-_nﬁ'_-*. __X'___2
R R, R, Ry

opt

The high input impedance requires

. A P
Rop! Ra ’
Rl Rop! xl2
84 >2
Rop R, R, Rop:
yielding F, as:

2
For, |1+S (A + 2 )]
Rl Ropt

The rod antenna impedance Z, has the
approximate form:

Z,= KR’ + | LX
©

where K, k are constants. Thus as the
frequency increases, the impedance
decreases faster than the noise figure
and so the optimum matching resistance
should be specified at the lowest
operating frequency.

Active antennae at VHF and UHF

A final thought on the behaviour of
these antennae at short wavelengths. As
therod length becomes asignificantpart
of the wavelength, the broadband
characteristics tail off as the impedance
drops ~really quite dramatically - as the

+12V

1m rod

1:4

Ill’

U |

—20 +12V

Fig 9 The strong signal active antenna suggested by Ulrich Rhode. The FETs quoted are

CP640's, but J310's should substitute adequately for amateur purposes

element length approaches a quarter-
wave. Active antennae can still be used
up to 150MHz, but the reduced atmos-
pheric noise makes the implementation
less satisfactorythan aproperly matched
passive antenna.

References

1. Ulrich Rhode ‘Active Antennas’ RF
Design (Cardiff Publishing) May/June

1981.
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AVCOMM LIMITED

25 Northioad Street, Glastonbury, Somerset BA6 9HB

Shop Open: 9.30am-5.30pm — MON-SAT

BF981 Low noise MOSFET, 85p. 3SK97 UHF GASFET, £3. HP 5082.2800
Schottky diodes, 60p. HP 5082.2396 Schottky diode mixers, £2.50. 1N4148
Diodes, 3p each, 20p/10. £1/100. BA182 Pin diodes, 35p. 7805 & 7812
Regulators, 45p. 7905 & 7912 Regulators, 75p. 741, 748, LM358 &
MC1458CP op amps, 20p. SN74LS374N, SN74123PC, 30p, SN75492AN,
40p. TC5504AP-2 4096 x 1 Bit CMOS RAM, 85p. AY-3-9400 Tone
Generator IC, £1. 125uF 350V pcb mntg electrolytics, 50p or £4/10. 60uF
450V Electrolytics, 50p or £4/10. New pcb with Siemens DL1416
intelligent Alphaneumeric displays, £1. VARTA 4.8V 170mA pcb MNt9
nicads, £1.50. Miniature ELECTRET mic inserts, 1.5V type, 8mm dia, 35p.
1000pf & 2000pf 500V boit in feedthroughs, 35p. Miniature toggle
switches: DPDT, 50p. SPDT, 45p. All 2A 250V AC type.

Postage 40p on orders up to £10, over post free. Prices exclude VAT @
15%. Our latest lists contain many bargains too numerous to advertise,
to obtain a copy please send a large SAE. All goods sent by return.
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£24.95

Inclusive

THE ELECTRONIC-EAR
THAT HEARS EVERYTHING!

The $X100 Professional MICRO-EAR TRANSMITTER, supplied ready for use, measures
4x3x2cms! Picks up most minute sounds up to 25ft. away. Simply listen in on any ordinary
VHF radio tuned to SX100 signal up to 500mts. Totally seif-contained and not to be
confused with Non Professional models with unrealistic performance claims. Use in
rooms, offices, shops etc: Supplied complete with battery, frequency adjuster and self
adhesive pads for fixing.

Send CWO. Cheques/PO's or +£2.00 COD. Despatched by return. 12x3 SAE for complete
catalogue of this and other equipment, We deal in strictest confidence.

ABRAXUS DESIGNS Electronic Equipment
92 Bristol Street, Birmingham B5 7AH
Telephone 021-622 6338
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COMPUTER WAREHOUSE &
HARD DISK DRIVES HOT LINE DATA BASE OMPUTER 'CAB

EuEIIg refurbished DIABLO/DRE series 30 2.5 Mb disk drives. D All in one quality computer

RKO5, NOVA, TEXAS compatible. cabinet with integral switched
E;%rf‘l‘alr? ag.aglrg ?ys;:r(l‘ﬂ: I'iéar%';nrgx?:l?‘ gﬁ's’% mode PSU, Main% filtering, and twin fan cooling.
me3029 PSU unit for 2 drives £125.00 THE ORIGINAL FREE OF CHARGE dial up data base. | Originally made for N T e e
DMBLO{DRE 000 B ke o £995.00 § 1000's of stock items and one off bargains. ;ys o cocsj m%h %USSS 's? it pscureened an?j will deliver a
1000's of spares for S30, 4000, 3200, HAWK ex stock. ON LINE NOW - 300 baud, full dup!ex CCITT tones, 8 bit m°”’;vpee;_5?lyoce Y7 'm”syﬂ o DC At 1amp and -1 5v
Plus in house repair, refurbishing service. word, no parity. 3 . as a amps, +15 1
Call for details or quotation. o DC at 5 amps. The complete unit is fully enclosed with

c‘ L‘OMP PLO TTERS removable top lig, filtering, trip switch, ‘Power and ‘Run’

Al A L > LEDs mounted on Ali front panel, rear cable entries. etc.
etc. Units are in good but used condition - supplied for

936 3 colour digital incremental, 37" drum, parallel

interface and accessories £2,500.00

Cure those unnerving hang ups and data glitches caused 240v operation complete with tull circuit and tech. man.
by mains interference Give your system that professional finish for only

7184 colourdigital Bx 5FEET flatbed & controllel SD5A As recommended by ZX81 news letter. matchbox £49.95 + Carr. Dim. 19" wide 16" deep 10.5" high.

{cost 25,000} 1 only at £1,950.00

Viewing by appointment.

size up to 1000 watt load £5.95 Useable area 16"w 10.5"h 11.5"d. )
L2127 compact completely cased unit with 3 pin fitted Also availabie LESS PSU, with FANS etc. Internal dim.
socket Up to 750 watts £9.99 19"w. 16"d. 10.5"h. £19.98. Carriage & insurance £9.50.

Keep your hot parts COOL and RELIABLE & ,’ BRA ND New cASED DRE 7 ’ 00
:&r\"cr)‘ur range of BRAND NEW protessional PR WORD ngc‘g;on 8" Disk Drives

fans.
KEys New £225 + VAT

ETRI $9XUO! Dim. 92 x 92 x 25 mm. ) , %

MInEIrEIZE0 Yequipment fan gampletounih o g#> = Made by the famous "KEYSWITCH'
Ggud) JB-3AR Dim. 3" x 3" x 2.5" compact g corporation, for a well known computer y
very quiet running 240 v operation. NEW £6.95 al .~~"" company's top of the range word processor at a

BUHLER 69.11.22. 8-16 v DC micro 4 price of over £200.00!! Constructed around an ! l] Eo Momons
miniature reversible fan Uses a brushless 4 2 internal INTEL 8048 cpu this superbly styled 106 key

servo motor for extremety high air tlow, : ; ; 12” CASED. Made by the British KGM Co.
almost silent running and guaranteed 10,000 keyboard was mtendsed tg mdtel:fzi?_vé’ggiiacqalm colrj'f\pute_rtv;‘a 3 § Designed for continuous use as a data
hr life. Measures only 62 x 62 x 22 TTL serial interface. Standar ong life switches § gispiay station, unit is totally housed in an

/

62 x 22 mm. = t =L " i
Current cost £32.00. OUR PRICE ONLY are utilised on an XY matrix, buffered by 74 series TTL ic’s to the eight bit CPU attractive brushed aluminium case with ON-
£12.95 complete with data. " port enabling simple modification to your own custom decoding logic via an OFF, BRIGHTNESS and CONTRAST
MURRIN.CE TR e EPROM etc. Many other features for the most exacting user include: numeric controls mounted to one side. Much
e e a6 of BRAND NEw 240v ||  keypad, cursor control pad. ten clear top function keys, LED indicators, attention was given to construction and
at £10.50. 1000's of other fans Ex Stock. single 5v supply on-off lock switch etc. Supplied BRAND NEW and boxed reliability of this unit with features such as,
Calf for Details. Post & Packing on all fans £1.608  with circuit diagram. ONLY £49.95 + £2.00 P&P internal transformer isolated regulated DC
supply, alt components mounted on two
m “—_ﬁ tibre glass PCB boards — which hinge out for
s‘ yE 00? 9 \ ease of service, many internal controls for
SUPER PR’ I/O TERMINALS - - ggearr'ity etc. The monc;tor accepts stgadard
e . ohm composite video signal via 239
FROMEI9S + CAR +VAT ¥ . "l socket on rear panel. Bandwidth of the unit
CE NTRON |CS 739-2 fe‘ﬁ"%iﬂgl egr:;‘?elﬁgesgggﬁg:grggﬁata is estir:nartleéi ?roung 20 MZZ and will ?isplay
The “Do Everything Printer” at a price that will NEVER be - - most high def graphics and 132 x 24 lines.
repeated. StarnwdardgCentronics int%rface, full graphics. keyboard and printer for data I/O auto data § ynits are secondhand and may have screen
4 type fonts with high definition & proportional detect circuitry. RS232 serial interface. 110 i hurns. However where burns exist they are
spacing for word processor applications, 80-132 baud, 8 bit paper tape punch andreaderfor § only apparent when monitor is switched off.
columns, single sheet. roll or sprocket paper handling plus oft line data preparation and ridiculously . § Ajthough unguaranteed all monitors are
O e eaiobia oy rom DISPLAY ELECTRORICS . [ Snean and el e et oo S P iedin | tested prior to despatch. Dimensions
At |e~ all A nly £Ig‘9 00 goqd condition and in working order approx. 14" high x 14" wide by 11" deep.
at a ridiculous prlceg only ET0.:00 Options: Floor stand £12.50 + VAT Supplied complete with circuit. 240 volt AC
Options: fa"'rafge c'"t;“f;‘gew g KSR33 with 20ma loopinterface£125.00 + l| operation. ONLY £45.00 PLUS £9.50 CARR.
nterface Lable £10. Sound proof enclosure £285.00 + VAT 24 CASED. Again made by the KGM Co
gith a s|imilar prec as the 12" m%nitor.
riginally used for large screen data
UALITY INTERFACE CABLES & CONNECTORS § acbiy Vep compactuntinTasmesty
0 way £4. o way £6. im. 19" 17" "W,
The amazing SOFTY 2. Thecomplete“toolkit' |  22/2A D258 to 3t 22 way £2.90 33/3C D328 10 0GP 15 B2 way£11.50 ] B0y Cas QI i camosaa video
for the open heart software surgeon. Copies, 22/3B D25S to D25P 9ft 22 way £8.50 1014B D15P to 12ft 15 way (BBC) £2.90 input make an ideat unit for schools, clubs,
Displays, Emulates ROM, RAM and EPROMS 25/08 25 way cable 5ft long 952 12/15 10 way cable 12ft long £1.00 shops etc. Supplied in a used but working.
ofthe 2516,2532 variety. Manyotherfeatures D25S ex equip 60p D25S socket new £1.25 D25 split shelis £1.00 condition.
inclt:fde keybc’)__ard. UHF modulgtor. Cg??eﬂef B\ ONLY £55.00 PLUS £9.50 CARR & INS,
interface etc. Functions exceed capabilities o - . -
units casting 7 times the price! Only SUPER DEA L? ”0 — SUPER STEA L!o SEmcomucTon
£169.00 ppE195  Data sheet on request The FABULOUS 25CPS TEC Starwriter i A
D T MODEMS Daisy wheel printer at a fraction of its original cost. Gm BAGS
A A D ~ = Miked Semis amazing value contents
N w 1 ‘ONLY + VAT== include transistors, digital, s tri
. 4 S s, digital, linear, 1.C.'s triacs,
Join the communications revotution with our R “E “ //_/[_/////// diotes, bridge recs., etc. etc. All devices
range of EX TELECOM data modems. Made to § Made to the very highest 1 Y — g uaranteed brand new full spec. with manu-
most stringent spec and designed to operate J§ spec the TEC Starwriter - acturer's markings, fully guaranteed,
for 24 hrs per day. Units are made to the FP1500-25 features a . '] 50+ £2.95 100+ £5.18.
CCITT tone spec. With RS232 i/o levels via | heavy duty die cast e TTL74 Series A gigantic purchase of an
a 25 way ‘D’ skt. Units are soid in a tested chassis and DIABLO type N “across the board™ range of 74 TTL series
and working condition with data. Permission print mechanism giving 1.C's enables us to offer 100+ mixed
may be required for connection to PO lines. zu%fab rei-glst"r;g?g_ and “mostly 1Th|..” gyabhbags ata plr(ijce which”two
MODEM 2B “Hackers Special” ully fiedged f PITC QU2 Y, HoCTon : gicithreechipstniheluag,woulicanenmarty
to 300 baud full duplex, ANSWER or CALL [| Processor electronics cost to buy. Fully guaranteed ali 1.C.'s full
modes. Data /o wia standard RS232 25 way [ Offer full DIABLO/QUME spec. 100+ £6.90 200+ £12.30 300+ £19.50

ready to run £85.00 Many other features include bi directional }

MODEM 20-1 Compact unit for use with printing, switchable 10 or 12 pitch, full width 381 mm paper handling with upto
MICRONET, PRESTEL or TELECOM GOLD [ 163 characters per line, friction feed roliers for single sheet or continuous paper,
etc. 2 wire direct connect. 75 baud transmit internal buffer, standard RS232 serial interface with handshake.

‘D" socket. Just 2 wire connection to comms command compatability

line. [deal networks etc. Complete with data,  f§ and full control via CPM Wordstar etc.
MOSTEK CRY 80E Brand new dual

1200 baud receive. Data i/0 via R$232 ‘D’ Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel eurocard, Z80 based VT100 PLUS
socket. Guaranteed working with data £49.95 ¥ and dust cover. Order NOW or contact sales Ao e emulator with graphics etc £499.00
MODEM 20-2 same as 20-1 but 75 baud Optional extras: RS232 data cable £10.00. Tech manual £7.50. Tractor feed BALL-MB 3.5" Box, LTC, PSU £325.00

receive 1200 baud transmit. £430.00

MODEM 20-3 Made for data rates up to 1200
baud in full duplex mode over 4 wire Circuit or
halt duplex mode over 2 wires. £/30.00
MODEM 13A compact, async, same size as
telephone base. Up to 300 baud, full duplex
over 2 wires, but call mode only £75.00

; 7 A RKOS-J 2.5 Mb disk drives £650.00
£140.00. Spare daisy wheel £3.00. Carriage & Ins. (UK Mainland) £10.00. PDP1105 Cpu, Ram, i

DILOG DOT0G RKO5 161 4 RKosﬁ“:'”
L x is|
66% DISCOUNT 5 |oiihumm o
- o senal ace
0 EQUIPMENT and buffer option i ezno.oo

i Due to our massive bulk purchasing programme which enables us to bring you the best possible LAX34-AL LA34 tractor feed £85.00
?Qgéb:%‘ﬁ,ﬁ"ﬁopiﬁ"oc\,%’?ﬁ‘ﬁ',;‘;‘gr“ﬁg,? bargains, we have thousands of I.C.'s, Transistors, Relays, Cap's, P.CB.'s, Sub-assemblies, LA34 Keyboard assembly £75.00
duplex over 2 wires. BELL specification with Switches, etc. elc. surplus to our requirements. Because we don't have sufficient stocks of any § BCOSW-15 interface cables £28.00
data i/0 via RS232 25 way D socket, remote one item to include in our ads. we are packing ali these items into the "BARGAIN PARCEL OF A H317B interface adaptor £295.00
test etc. 240 v operation. Supplied complete LIFETIME". Thousands of components at giveaway prices! Guaranteed to be worth at least 3 1000's of spares EX STOCK

with data £65.00 carr. £4.50. times what you pay. Unbeatable value!! Sold by weight. for DEC PDP8 PDP11 PDP15
For more information or details of other types § 2 Bkis £4.25 + PP £1.25 Skis £5.90 + £1.80 + peripherals call for details.

of ex. stock modems contact sales office. ALL t f C
10kis £10.25 + pp £2.25 20 kis £17.50 + £4.75 equipmexegrs\gsp:rrggl\ﬁg:\ted

Carnage 13A £4.50. 2B/C & 20 £9.50. :_ 4 mcns m.us vAT : for prompt CASH PAYMENT

Allprices quotedare for U.K Mainland, paid cash with order in Pounds Stirling PLUS VAT. Minimum ordervalue£2.00, MinimumCredit
Card order£10.00. Minimum BONA FIDE account orders from Government depts, Schools, Universities and establishedcompanies
£20.00 Where post and packing not indicated please ADD 80p + VAT Warehouse open Mon-Fri 9.30 — 5.30. Sat. 10.15 — 5.30
Wae reserve the right to change prices and specifications without notice. Trade, Bulk and Export enquiries welcome.

32 Biggin Way, Upper Norwood, London SE19 3XF

Telephone 01-679 4414 Telex 27924



electropize

AUTO-ELECTRONIC PRODUCTS
KITS OR READY BUILT

TOTAL ENERGY DISCHARGE
ELECTRONIC IGNITION

IS
YOUR CAR
AS GOOD AS IT COULD BE?

% [sit EASY TO START in the cold and the damp? Total Energy Discharge will
give the most powerful spark and maintain fuli output even with a near fiat
battery.

* Is it ECONOMICAL or does it
performance deterlorates"

ff" between services as the ignition
-nergy Discharge gives much more

*harge gives a more powerful
spark from idte t n with 8 cylinders).

* Is the PERFORMA

to its best? To

contact conditor?

energy and
the facts:

Performance
SPARK POWE

llsh better performance figures.
3 ask for the facts, its probably only an
inductive syste
still give you a 5
% All ELECTRONIZE electronic ignitions feature:
EASY FITTING, STANDARD/ELECTRONIC CHANGEOVEH SWITCH, STATIC
TIMING LIGHT and DESIGNED IN RELIABILITY (14 years experienced and
a 3 year guarantee).

% INKITFORM it provides a top performance system at less than half the price
of comparable ready built units. The kitincludes: pre-drilied fibreglass PCB,
pre-wound and varnished ferrite transformer, high quality 2uF discharge
capacitor, case, easy to follow instructions, solder and everything needed to
build and fit to your car. All you need is a soldering iron and a few basic
tools.

Most NEW CARS already have electronic ignition. Update YOUR CAR

ELECTRONIZE
ELECTRONIC CAR ALARM

HOW SAFE IS YOUR CAR?

More and more cars are stolen each week and even a steerjgg lock seems little
help. But a car thief will avoid a car that will caus*uble and attract

attention. If your car has a good alarm system are plenty of other
cars to choose from.
LOOK AT THE PROTECH M CAN GIVE

* 1 iaWe jack plu ches to your key ring and
* ntains two 1% tolerance

her give 2025 different
* atarm system not only

intermittently so
the engine being s

% 60 SECOND ALAR
seconds, unless cancelle
triggered again.

* 30 SECOND EXIT DELAY armed by pressing a small button on
a dashboard mounted co This starts a 30 second delay period
during which the owner can open and ciose doors without triggering the
atarm.

% 10 SECOND ENTRY DELAY When a door is opened a 10 second delay
operates to allow the owner to disarm the system with the coded key plug.
Latching circuits are used and once triggered the alarm can only be
cancelled by the key piug.

% LED FUNCTION INDICATOR An LED is included in the dashboard unit and
indicates the systems operating state. The LED lights continously show the
system is armed and in the exit delay condition. A flashing LED indicates
that the alarm has been triggered and is in the entry delay condition.

% ACCESSORY LOOP - BONNET/BOOT SWITCH - IGNITION TRIGGER These
operate three separate circuits and will trigger the alarm immediately,
regardless of entry and exit delays.

% SAFETY INTERLOCK The system cannot be armed by accident when the

engine is running and the car is in motion.

LOW SUPPLY CURRENT CMOS IC's and low power operational amplifiers

achieve a normal operating current of only 25 mA.

% IN KIT FORM It provides a high level of protection at a really low cost. The
kit includes everything needed, the case, fibreglass PCB, random sefection
resistors to set the code and full set of components etc. In fact everything

headlights and prevents

larm will sound for 60
resetting ready to be

»*

fill in the coupon and send to:

TOTAL ENERGY DISCHARGE (6 or 12 volt negative
earth)
[[JAssembled ready .95

[]DIY parts kit 14.95
s

down to the iast washer plus easy to follow instructions. ;

[ Piease send more information

ELECTRONIZE DESIGN Dept H Magnus Rd - Wilnecote - Tamworth - tel 0827 281000

o o e — e . — — — — e — e . e e —  — — — — — —  — — —— ]

CAR ALARM (12 volt negative earth)
[] Assembled ready to fit

(All wires and connectors inc) £37.95 £29.95
[T DIY parts kit £24.95 £19.95
| enclose cheque/postal order OR debit my Access/

TWIN OUTPUT fo with dual § Visa card
ignition —
=] a0
[ Twin, mbls ’ flt £3025£29.95
[ Twin DIY parts £24:855£22.95
INDUCTIVE DISCHARGE (12 volt only)
[JAssembled ready to fit £15.95£12.75
Prices Include VAT £1.00 PP (UK) per Unit. H
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generally quite T
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A large proportion of the HF radio e
spectrum is taken up with the dissemina- ! . , 54
tion of weather information. National d Fig 3 Circuit for timing chain (Board 1)
agencies such as our own Meteorologi-
cal Office collect and exchange basic
weather information using teleprinter
links, and from these and other sources = 7
put together weather charts for the alal I_n.v« ) S
various users such as maritime and o R nlm '*’—°°"-sm~£:“n-
W e [ . 3 " 15 o5 PrinterReset
aviation authorities. Such information is s Al osmime @
usually transmitted as facsimile or ‘FAX’ 2 | ) D 4 ¢
p v o1 {n o7 22 _goczmesrs
signals. 3 g xpn O F-R " EE,
Much of the information is rather I gl S el ommun®
esoteric — for exampie, the weather at g | b, 1 = L% e § e o
various heights in the atmosphere. adn N I AR = M o e A
However, information of direct rele- ol 3518 ofe iap e sl sl goamns | e
vance to amateur aviators, sailors, VHF o 1 il Bl 5 Iefs o o~
radio enthusiasts and many others is b1 H h-E A = ST o0
output — updated on a regular basis, = “,_] HET e T s oo
typically four times every 24 hours. ‘
If you are unfamiliar with FAX signals, | [‘ 1 m——
try tuning a communication receiver = o = '
(with the BFO switched on) to 4783kHz. A o
picture transmission may be in progress =
at the time, in which case the character- ~
istic cyclic grating sound of the 800Hz — i
FSK format will be apparent. Eventually [ ) o )
this picture ends with a tone several Fig 4 Circuit for microprocessor (Board 2)
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seconds in length. A fresh picture starts
with a similarly lengthy tone, followed by
a series of single pulses at about 0.5sec
intervals: these last for 30 seconds,
before giving way to the picture informa-
tion which itself may last for up to 15
minutes or so.

What is going on?

At the transmitting end, the picture to
be sent is wrapped around a drum which
rotates at an accurately maintained 2
cycles/second. An optical sensor
mounted on a screw feed picks up the
black-and-white information from the

Table 1. 2716 EPROM HEX program.

0000 3E CF D3
0008 3E CF D3
0010 3E 60 D3
0018 40 D3 05
0020 60 D3 05
0028 08 0A 1B
0030 1F 03 0A
0038 DB 05 CB
0040 20 04 3E
0048 32 Do 83
0050 00 84 01

0058 80 01 00
0060 28 FA CD
0068 4F 28 F1

0070 FA CD 33
0078 20 F1 3A
0080 DB 05 CB
0088 83 FE 10
0090 1F CB 16
0098 DB 05 17
00AO0 CD 14 03
00A8 07 7A FE
00B0 7D FE Co
ooB8 20 Cé 21

ooCo FE 10 20
00C8 11 10 B5
00DO 80 DB 05
00D8 18 oD CB
00EO 1F E6 01

OOES8 DO 83 47

00F0 47 28 FA
00F8 28 4E DB
0100 23 CB 49

0108 38 13 1A
0110 13 7B FE
0118 83 20 02
0120 20 CB 7C
0128 00 84 3A
0130 05 CB 19
0138 D9 CB C9
0140 cB 67 28
0148 CB 11 20
0150 01 B6 77
0300 E3 DB 05
0308 A7 28 07
0310 18 EF E3
0318 D3 05 cB
0320 01 Co 83
0328 A7 28 06
0330 F5 E3 Co
0338 C1 C9 C5
0340 10 FB C1
0348 3A 03 10

07 3E 9F D3 07
06 3E 00 D3 06
05 31 FF 87 3E
06 50 10 FE 3E
CD 00 03 1B 41

4C Co 03 00 CD
1B 4C Cco 03 00
5F 20 FA cB 57
08 18 02 3E 10
CD 44 03 D9 21

00 00 D9 21 00
00 DB 05 cB 4F
33 03 DB 05 CB
DB 05 CB 4F 20
03 DB 05 cB 4F
DO 83 47 CB 81

47 28 FA 3A DO
28 4D DB 05 1F
23 CB 49 28 18
38 13 1A D3 04
13 78 FE C5 20
87 20 02 CB 89
20 CB 7C FE 83
00 80 3A Do 83
05 CB 19 3F CB
D9 CB C9 1" 00
CB 67 CA 00 00
41 20 AF DB 05
B6 77 18 AC 3A
CB 81 DB 05 CB
3A DO 83 FE 10
05 1F 1F CB 16
28 18 DB 05 17
D3 04 CD 14 07
C5 20 07 7A FE
cB 89 7D FE Cco
FE 87 20 cé 21

DO 83 FE 10 20
3F CB 11 10 BS
11 00 84 DB 05
11 00 C3 7A 00
AE DB 05 1F E6
18 AB C3 00 00
17 38 FB 7E 23
D3 04 CD 14 03
Co DB 05 cB B7
F7 D3 05 C9 E3
11 Co 87 7E 23
02 12 03 13 18
Cs5 06 97 10 FE
06 64 CD 33 03
C9 C5 06 Cs CD
FB C1 C9

picture as it rotates. It moves along the
drum at a speed determined by the pitch
of the screw, thus covering the whole of
the picture. The black-and-white
information is translated into a fre-
quency shift on the transmitted signal.

At the receiving end, another drum
apparatus carries out the reverse pro-
cess, with a scribe on a screw feed
impinging on electrically sensitive paper
wrapped around the drum. The demod-
ulated signal is applied to the scribe and
the electrically sensitive paper black-
ened in sympathy with the picture on the
sending apparatus.

We can now relate all this back to the
various facets of the signal as heard on
our receiver. The tone at the beginning
of the transmission sets off the chain of
events at the receiving end: in addition,
the tone itself will be either 300Hz or
675Hz for an index of cooperation (10C)
of 576 or 288, respectively. This IOC is a
measure of the speed at which the
screw-fed sensor or ‘'scribe’ moves along
the drum. With an {OC of 576, pictures are
of higher definition and take longer to
send.

The single pulses that foilow allow the
receiving apparatus to inch its way
around so that the start of the subse-
quent picture is at the top left hand side
of the paper. After the actual picture
information has all beensent, astop tone
of 450Hz brings the process to an end.

Equipment considerations

Neediess to say, the speed tolerances
for the receiving apparatus are
extremely high and demand high stan-
dards of mechanical construction and
hence do not come cheaply. indeed new
FAX receiving equipment is probably
beyond the pocket of most amateurs.
Surplus machines do appear fromtime to

9564

JANUARY 1984

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 35



Connections to Epson MX80 printer Connections fo Amphenol Plug to Epson HX80

Amphenol 36-way plug Centronics parallel Ribbon cable from purple/brown pair in
Pin No. Signal Signal Pin Return Pin Colour ' Signal
1 STROBE 1 19 purple STROBE
2 DATA 1 2 20 blue DATA 1
3 DATA 2 3 21 green DATA 2
4 DATA 3 4 22 yellow DATA 3
5 DATA 4 5 23 orange DATA 4
6 DATA S 6 24 red DATA 5
7 DATA 6 7 25 brown DATA 6
8 DATA 7 8 26 black DATA 7
9 DATA 8 9 27 white DATA 8
11 BUSY b 29 grey BUSY
31 PRINTER RESET 31 30 purple INIT

Pins 19-30 may be used with the above as twisted
pair ground returns.
PORT 5 PORT 4

time but non-standard speeds may be a
problem: the author has even heard of L. ‘rf
mechanically adept enthusiasts making T R S W 7 6 5 4 3 2 1 0

their own apparatus, but this is unfortu- I o o II B == All O/P

nately outside the scope of the majority ] 7nese, oL DEtSHEEGES Logic
S

of people. Siomxeo

The author was thus prompted to try to trobe data into
develop a means of receiving these Epson activeflow Input from
pictures with the aid of computer High if 1920 Hz clock
graphics, and since an Apple Il was printer busy
available, initial experiments were car- Data B/W input
ried outon this. It soon became apparent
that the 280 x 180 dot resoclution of the
Apple graphics was hopelessly inadequ- ConTrL Ko
ate for meaningful results, even when 1001 11
only part of a picture was being o
displayed. But it did show that the idea TowiliotTes
worked and that a printer with suitable High it 10C 576
graphics capability could safely be
purchased to allow the project to START TONE
develop further.

The printer purchased was the Epson
MX80 which, in so-called ‘double density’ T STOP TONE
mode, has a horizontal dot capacity of
960, adequate for the production of
pictures suitable for all but the most
demanding of applications.

Adecoder was builtto convert the FSK
signal to TTL levels (at the time, this was
done on the AF output of the receiver),
along with a crystal oscillator/divider
chain to give TTL pulses at 1920Hz, i.e.
960 per half second. A machine code
program was written by which the Apple
polled the 1920Hz pulse generator and,
on receiving a pulse, looked at the
demodulator and set or reset a bit in
memory according to whether it were
black or white. Two inputs on the games
socket were used for this. When the data
from eight lines had been collected, this
was output to the printer through a
parallel interface.

This was all very well, but not everyone
has Apples, and it was feilt that the
project would have wider appeal if it
weredeveloped as a dedicated minimum
chip system for one of the commonly
available micros and, since the author
felt happiest with Z80 code, this was
chosen. The program was converted to
Z80 code with the aid of a Nascom | with
3K of extra RAM, and then transferred to
2716 EPROM for use in the system. Fig 6: Receiver bottom plane

CONTROL WORD
00H

Fig 8: Input/output port details

......f'

h‘-_lr
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Fig 8: Component overlay i
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CIRCUIT DESCRIPTION
Demodulator/Tone decoders,
chain

This section of the receiver is con-
structed on Board 1, and the appropriate
circuitdiagrams are shown in Figures 1,2
and 3.

Demodulation at IF using an MC3357 in
the role of IC1 was chosen after various
experiments at AF. Indeed, at 465kHz and
using a standard transistor IF coil as the
quadrature inductance, an 800Hz FSK
signal was found to give a healthy 0.75V
DC shift on the output which is fed to the
slicer (IC2): the latter converts the signal
to ablack-and-white outputat TTL levels.
The output from IC1 is also fed to 1C3
which acts as a unity gain buffer in the
line to the tuning meter and the tone
decoders.

Three of the ubiquitous NE567 tone
decoders are used to sort out the start
and stop tones. The start tones of 675Hz
or 300Hz are detected by IC10 or 1C4,
respectively, and the output from these
sets or resets the flip-flop formed by
IC6a,b, thus giving an output which is
high for an 10C of 576 or iow for one of
288. Moreover, if either of the IC100or IC4
outputs goes low, the output of IC6d also
goes low, giving the indication for ‘start
tone received'. IC5 detects the 450Hz
stop tone and its output is used direct.

The timing chain (see Figure 3) is
straightforward and derived from a
crystal oscillator (IC11) working at
3932kHz. This is divided by two in I1C7,
with R22 as an external load - thus
providing a convenient clock for the
microprocessor board. Division by a
further 2" in 1C8 yields 1920Hz which is
fed to IC9 to yield 20usec pulses at this
frequency.

iming

Microprocessor board

The circuit diagram for this part of the
receiveris shown in Figure 4.1C3is a Z80,
serviced by 2K of RAM in IC1 and 2K of
ROM in IC2. IC6 and IC7 decode the
memory addressing in such a way that
READ/WRITE requests with A,s high
cause the RAM of IC1 to be selected,
while READ requests with A;s low cause
the ROM of IC2 to be selected.

IC5 delivers one shot for power on and
manual reset, the pulse deliberately
being several seconds long to allow the
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tonedecoders onthe demodulator board
to sort themselves out before the
program starts. IC4is a Z80 PIO with both
ports used in the control mode. Inter-
rupts are not used.

THE PROGRAM

A HEX listing of the program is shown
in Table 1. It is, in fact, quite simple and
Nascom buffs will have no trouble in dis-
assembling and relocating it to run on
their machines. In operation, the prog-
ramresets and initialises the printer, and
then waits for a start tone to be detected.
When one is received, a delay of 20sec
ensues to allow most of the starting
puises to be got out of the way.(We only
need one!) On completion of the delay,
the FAX input is checked untii a starting
pulse is received, and this is used to
ensure that the picture starts at the top
left of the paper.

The timer is now polled and, with each
detected timing pulse, the FAX input is
sampled, with the result that a bit in the
appropriate byte in one of two 960-byte
buffersis either set orresetaccording to
whether it represents black or white.
This continues until one bit in all 960
bytes have been set in this way and a
single line of the picture is received.

The process is then repeated until
eight such lines have been received and
then all eight bits in each byte of the 960-
byte buffer have been set in response to
the received signal.

The other 960-byte buffer is selected
forstorage and atthe same time as thisis
being filled, the first buffer is being
output to the printer as and when time
allows. The program carries on filling
one buffer whilst outputting the other
until the picture is complete.

At the end of each line, the part of the
decoder dedicated to the stop tone is
checked and if TRUE (i.e. stop tone
received) the program resets and waits
for the next picture.

To be precise, the above is the way an
I0C 288 picture is received; under this
scheme, an I0C 576 picture would be
twice as long as it should. In fact, in this
case, eachsuccessivetwolinesreceived
are averaged and the aspect ratio
restored.

The author has neither the expertise
nor the facilities needed to produce the
double sided PC boards that would be
needed for this project and thus used
Eurocard veroboards. However, designs
for such boards are shown in Figures
6-11, for those interested in building the
receiver on PCBs.

One board was used for the micro-
processor and the other for the remain-
ing circuitry. Power supply requirements
are modest, consisting of +12V 10mA,
+5V 500mA and —12V 10mA.

Alignment

An [F signal is applied to the limiting
amplifierviaC1and L1is adjusted so that
the DC level on pin 9 of IC1 is at the mid-
pointofthe characteristic ‘S’ curve when
the IF signal is in the middie of the IF
passband.

If you are unsure how to get at the IF of

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

yourreceiver, and an outputsocketisnot
provided, consult your dealer. The
author has a Yaesu FRG7000 and took an
IF signal from the feed to the AM
detector circuitry with the receiver
switched to the SSB position butwith the
BFO off.

RV1 is then adjusted so that the slicer
(1C2) switches at the mid-point of the IF
passband. A tuning meter is essential
and R9 is chosen to give a suitable
deflection when tuning across the sig-
nal; the author found 10kQ with a 100uA
meter just right.

RV2 is adjusted for a 50% reading on
the meter at the centre of the IF
passband. IC's 10,4 and 5are set to run at
675, 300 and 450Hz respectively, with the
aid of afrequency counter oranaccurate
oscilloscope.

Both boards and the Epson printer may
now be fully interconnected and power
applied. Both ‘power-on’ and ‘manual
reset’ should cause an obvious printer
reset after the deliberately long delay of
several seconds. If this does not occur,
then the program is not running and
errors should be sought.
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Assuming all is well, the unit should
receive pictures and may be started in
the middle of one that is already being
sent. Output should be apparent after a
20-second delay; if this is white on black
instead of black on white, then the inputs
to 1C2 should be swopped over. When
properly adjusted and connected to a
receiver of adequate stability, the unit
will start and stop automatically, coping
automatically with 10C’s of 288 and 576.
Examples received from Paris-National
on 8185kHz are displayed on these
pages.

Postscript

Old hands at HF reception will be
aware of the problems of fading, inter-
ference and multi-pathing especially at
night. In this respect, VLF stations are
better and Keith Mitchell’'s approach

(see R&EW September '83 p49)

is

recommended here. The unused sec-
tions of the MC3357 are available for this.

The author is grateful for the help and
support of other radio amateurs, espec-
ially Bob Currell G4EIK, Clive Bowden

G30CB and Arnie Lambe G4BRU.
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Fig 11: Component overlay
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PARTS LIST
Demodulator, tune decoder and
timing chain board

Resistors

R1,R3 10k} 0.25W
R2 68k 0.25W
R5,R6,R7,R8 100k 0.25W
R9 choose to give suitable

deflection on tuning meter used

R10,R11,R12, R14 4.7k} 0.25W
R4, R13, R15, R16,

R17,R18,R19, R20, R21 1.0k 0.25W
R22 330Q 0.5W
Capacitors

C1,C12 10nF mono
C2 1nF mono
C3 2.2uF 35Vtant.
C4,C7,C10 100uF 6.3V tant.
C5,C8,C11 10uF 16V tant.
C6,C9,C18 0.47uF polyester
C13 12pF ceramic
C14 22nF polyester
C15,C16,C17 100nF mono
Cv1 2—22pF foil trimmer
Presets

RV1,RV2 10k} preset
RV3,RV4, RV5 5k} preset
Semiconductors

IC1 MC3357
1C2,1C3 CA3140
1C4,1C5,1C10 NE567
1C6 74L.S04
IC7 74L.S74
IC8 4020
1C9 74121
ZD1 5V1 Zener
Miscellaneous

X1 3.932MHz
L1 TOKO YRCS11098AC
Microprocessor board

Resistors

R1 47k 0.25W
R2 10kQ 0.25W
R3 33k 0.25W
Capacitors

C1 47uF 6.3V tant.
Cc2 100uF 6.3V tant.
Semiconductors

IC1 6116-3
IC2 2716 EPROM
IC3 Z80 CPU
1C4 Z80PIO
IC5 74121
1C6 74L.S04
IC7 74L.S20

Double-sided PCBs for this project
areavailable from Edwardschild Ltd,
453a Becontree Ave, Dagenham,
Essex RM66RR.

Thepricesare
Receiver board:£4.65eainclusive
Microboard:£4.35ea inclusive

39



DEWSBURY ELECTRONICS

APPROVED

UHF

Aa-vMobE - TR SEDD @ TRIO

TRANSCEIVER

The TR 9500 is a lightweight compact 70cm

FM/USB/LSB/CW transceiver with advanced and

convenient functons and many accessories at an

affordable price.

The transceiver is designed for FM, SSB, and CW

modes, utilizing a microcomputer which permits

frequency selection in 100Hz, 1kHz, and 5kHz, 3
25kHz steps by means of two digital VFOs. The p120 ] TR-9500 BO-9

microcomputer also permits memory, scanning, .
searching, and other features. l £395 + Carrlage £5.00 Ps-20

The TR9130 is the new all mode VHF ® Six memories. On FM, memories 1 ® Squelch circuit on all modes
mobile or base station rig from Trio through 5 for simplex or +600kHz (FM/SSB/CW).

giving 25 watts output on 2 metres FM, offset, with the OFFSET switch. \
USB, LSB and CW and now having a Memory 6 for non-standard offset. Al @ Repeater reverse switch. For checking
green LED display to make for easier six memories may be operated simplex, signals on the repeater input, on FM
mobile operation any mode. @ CW semi break-in circuit with sidetone.
® Memory scan. Scans memories in which Built-in, for convenience in CW
@25 watts output on FM, SSB and CWwW. data is stored. Stops on busy channels. operations.
® FM/USB/LSB/CW all mode operation. @ Internal battery memory back-up. With @ Digital dispiay with green LEDs.
® For added convenience in all modes of Ni-Cad installed (not Trio supplied). ® Transmit offset switch for repeater shift o
operation, the mode switch, in memories will be retained approximately @ High performance noise blanker.
combination with the digital step {DS) 24 hours, adequate for the typical move @ RIT (Receiver Incremental Tuning)
switch, determines the size of the from base to mobile. A terminal is circuit. Useful during SSB/CW /
tuning step, and the number of digits provided on the rear panel for operations.
displayed. connecting an external back-up supply. @ HI/LOW power switch. Select 25 or5
® Automatic band scan. Scans within watts RF output on FM or CW.
whole 1MHz segments (ie ® A four-pin accessory terminal is
144.0-144 999MHz), for improved provided for use with a linear amplifier
scanning efficiency. or other accessory
® Dual digital VFOs. Incorporates two ® Includes quick release mobile mounting
built-in digital VFOs, selected through bracket and up/down microphone.
use of the A/B switch and individually
tuned.

]
1
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ISOPOLE 144
A E.A ISOPOLE ™
2M AND 70cm
VERTICAL
ANTENNAS

These antennas simply put
your signal where you want
it — on the horizon. Most
other VHF verticals radiate
at 10-15 " above the hon-
zontal but the Isopole’s
unique {aesthetically pleas-
ing) decoupling cones stop
any feeder rachation and
ensure a proper 0 radiation
pattern. All users report
& y dramatic improvement over
previous, similar sized, anten-
nas they have used. One of
the hottest selling antennas
n the U.S.A
Isopole 144 £36.00
TR9130 ALL MODE TRANSCEIVER £433 + car: £5.00 (£2.50 P&P & Insurance)
Isopole 440. £59.00
(£2.50 P&P & Insurance)

Access/Barclaycard accepted. Licenced credit broker Sole UK. Stockist

Dewsbury Electronics offer a full range of Trio Equipment always in stock.
We are also stockists of DAIWA - WELTZ - DAVTREND - TASCO TELEREADERS - MICROWAVE MODULES-

ICS AMTOR - AEA PRODUCTS - DRAE B
Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.
Telephone: Stourbridge (0384) 390063. After Hours:

Closed Thursday Instant finance available subject to status

Written details on request




CAPACITORS FOR COUPLING,
DE-COUPLING AND FILTERING

A brief réesumé of their application by
Dr CJD Catto starting with AC coupling

A glance at an audio circuit will reveal
how much space is taken up by capaci-
tors, the majority of which are for inter-
stage coupling, i.e. for transferring the
AC signal whilst blocking the DC
component. In particular, those capaci-
tors for operation at low frequencies can
be really quite large, and in the awkward
case where the polarising voltage may
reverse, it is necessary to use a
‘reversible’ electrolytic. This s, in effect,
two capacitors back-to-back, as illus-
trated in Figure 1 - a somewhat clumsy
component. The alternative in general is
to keep the impedances higher (e.g. by
using FETs), thereby permitting smaller
values of C. However, in the case of a
power amplifier, having a large coupling
capacitor to the loudspeaker can be
avoided if a double (bridge-connected)
output stage is employed.

Another answer is to apply some
‘lateral thinking’ and find ways of
reducing the number of stages. One of
the many advantages of transistors over
valvesisthatcomplementary devices are
available, thus avoiding the need for so
much level shifting. In addition, itis often
possible to apply DC feedback over
several stages and soreduce the number
of capacitors.

Rail de-coupling

Mostpowersupplies are situated some
distance from the load and, assuming the
latter to be an array of ICs or other active
devices taking varying currents, it is
necessary to ‘de-couple the rails’. The
object of this is to reduce the local
voltage variation AV to a minimum (e.g.
100mV peak-to-peak on a 5V rail), but
paradoxically this is rarely achieved by
employing the largest available capaci-
tor. A satisfactory arrangement is shown
in Figure 2a, where a 33nF ceramic
capacitor is employed in a configuration
that has minimal track length. In con-
trast, the layout shown in Figure 2b is
ineffective at high frequencies.

An even better component to use than
the conventional ceramic capacitor is
the flat device recently introduced by
Rogers Corporation (see Reference 1),
which can sit directly under the IC (see
Figure 3). The series inductance is
considerably reduced this way. There is,
of course, much claim and counter-claim
by manufacturers of ceramic and plastic
film capacitors. The metallised-film vari-
ety is inherently self-healing, as the film
at a pin-hole short should meit back and
clear the fault. However, it has been
claimed that this manifests itself as
bursts of current, a type of noise of which
its ceramic rival is believed to be
innocent (see Reference 2).

JANUARY 1984
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Fig 1 Back-to-back arrangement of capacitors

that could be required for interstage coupling
where the polarising voltage may reverse.

Rectifier filtering

When valves, with their relatively high
voltages and low currents, were in
general use, the two-section capacitor
was frequently employed in rectifier-
filter circuits such as that shown in
Figure 4. Then came transistors and low-
voltage, high-current power supplies
with  high-capacitance electrolytics,
sometimes together with big iron-cored
inductors. The latter were soon aban-
doned when series-pass transistor reg-
ulators became popular.

There are many advantages to the
more recent switched-mode regulators,
and their popularity has brought high-
voltage electrolytics back into favour,
particularly as these allow the mains to
be rectified direct. There is, in any case,
some advantage to be gained in storing
energy at a higher voltage: for a given
physical size of capacitor, CVis fixed but
the energy stored is proportional to CV?2.

However, the high frequency perform-
ance is now an important consideration.
In particular, the equivalent series
impedance should be kept low, e.g. by
multiple-tab construction which can take
the point of Z,,;, (see Figure 5) beyond
10kHz. Reducing the equivalent series
impedance is anyway an important goal,
and it can be achieved by using such
devices as the Mullard type 106, for which
Zmin is below 10 milliohms (at 10,000uF,
25V).

Among the smaller capacitors, alumin-
ium electrolytics with ‘solid electrolyte’
are effective: they may be somewhat
larger than ‘solid tantalum’, but the
ripple rating is much higher. For exam-
ple, at 150uF and 6V, the volume ratio is
3:1 but the ripple ratio is about 10:1.

Case histories

To conclude - some practical exam-
ples that demonstrate the advantage to
be gained through taking care over
which capacitor to use.

® A valve oscillator began to produce a
smell like a dead rat. This was traced to
an oil-impregnated paper and foil capa-
citor, which had become lossy and was
overheating. It was replaced by a ‘mixed
dielectric’ (impregnated paper and

ov--§

ov
b)
ov

a) ] Ceramic cap

Flg 2 a) Use of a ceramic
capacitor for rail decoupling in
a minimal track length con-
figuration. b) Alternative layout

i +5V which is ineffective at high
frequencies.
5V
Electroiytic
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WOOD & DOUGLAS

New Package Offers

500mW TV Transmit

500mW TV Transceive

10W TV Transmit

10W TV Trnaceive

70cms 500mW FM Transceive
70cms 10W FM Transceive
Linear/Pre-amp 10W
Linear/Pre-amp 25W

70cms Synthesised 10W Transceive
2M Synthesised 10W Transceive

DO NDMD BN

-

70cms Equipment
Transceiver Kits and Accessories
FM Transmitter (0.5W)

FM Receiver

Transmitter 6 Channel adaptor
Receiver 8 Channel Adaptor
Synthesisor (2PCB’s)
Synthesiser Transmit Amp
Synthesiser Modulator
Bandpass Filter

PIN RF Switch

Converter (2M or 10M if)

TV Products

Receiver Converter (Ch 36)
Pattern Generator

TV Modulator

Ch 36 Modulator

3W Transmitter (Boxed)
3W Transceiver (Boxed)

Power Amplifiers (FM/CW) Use
50mW to 500mw

500mW to 3W

500mW to 10W

3W to 10W

10W to 40W

Combined Power Amp/Pre-Amp

Linears
500mW to 3W
3W to 10W (Compatible ATV1/2)

Pre-Amplifiers

Bipolar Miniature (13dB)
MOSFET Miniature (14dB)
RF Switched (30W)

GaAs FET (16dB)

2M Equipment

T Kits and A ies
FM Transmitter (1.5W)

FM Receiver

Synthesiser (2 PCB's)

Synthesiser Multi/Amp (1.5W O/P}
Band pass Filter

PIN RF Switch

Power Amplifiers/Linears

1.5W to 10W (FM) {No changeover)

1.5W to 10W (FM) (Auto-changeover)
1.5W to 10W (SSB/FM) (Auto-changeover)
2.5W to 25W (SSB/FM) (Auto-changeover)
1.0W to 25W (SSB/FM) {Auto-changeover)

Pre-Amplifiers

Low Noise, Miniature

Low Noise, Improved Performance
Low Noise. RF Switched

General Accessories
Toneburst

Piptone

Kaytone

Relayed Kaytone
Regulator

Solid State Supply Switch
Microphone Pre-Amplifier
Reflectometer

CW Filter

TVI Filter (Boxed)

6M Equipment
Converter (2M i.f.)

our Aldermaston works.

BUILDING SOMETHING THIS AUTUMN?
WE CAN PROBABLY HELP!

Check below for some of our current kits and modutes to fill those winter evenings. Our new
package offers make generous savings for the keen constructor while the new 70PAS GaAs
FET pre-amp makes a simple evening job to whet your appetite. Check through the list and
should you need further guidance ring our sales staff or send a large SAE for the latest list,

{7T0FMO5T4 + TVM1 + BPF433})

(As 1 above plus TVUP2) + PSI 433)
(As 1 above plus 70FM10 + BDX35)
(As 2 above plus 70FM10 + BDX35)
(70'T4 + 70'R5 + SSR1)

(As 5 above pius 70FM10)
(144PA4/S + 144LIN10B)

(144PA4/S + 144LIN25B}
(R5+SY+AX+MOD+SSR+70FM10
(R5+SY+SY2T+SSR+70FM10)

Code Assembied
TOFMO5T4 38.10
70FMOSRS 68.15
70MCOST 19.85
7OMCOSR 27.15
705Y258 84.95
A-X3U-06F 27.60
MOD1 8.10
BPF433 6.10
PS1433 7.10
T0RX2/2 27.10
TVUP2 26.95
TVPG1 39.93
TVMY 8.10
TVMOD1 10.15
ATV-1 87.00
ATV-2 199.00
7OFM1 14.65
70FM3 19.65
TOFM10 30.70
70FM3/10 19.75
7OFM40 58.75
TOPA/FM10 48.70
JOLINS/LT 25.75
7OLIN3/10E 39.10
70PA2 7.90
70PA3 8.25
TOPA2/S 21.10
70PAS 19.40
144FM2T 36.40
144FM2R 64.35
1445Y258 78.25
ST2T 26.85
BFP144 6.0
PSI144 9.10
144FM10A 18.95
144FM108 3335
144LIN10B 35.60
144LIN258 4025
144LIN25C 44.25
144PA3 8.10
144PA4 10.95
144PAA/S 18.95
T82 6.20
PT3 6.90
PTK3 820
PTK4R 9.95
REG1 6.80
SSR1 5.80
MPA2 5.95
SWR1 6.35
CWF1 6.40
HPF1 585
6XR2 27.60

2495
48.25
11.95
19.95
60.25
17.40

475

3.25

5.95
20,10

19.60
3253
530
6.95

885
1325
2210
14.20
45.20
34.65

18.60
28.95

5.95
6.80
14.75
12.65

22.25
45.76
59,95
19.40
325
7.75

13.95
2595
26.95
28.95
32.95

6.95
7.95
14.40

3.85
5.95
775
425
3 45

535
472

19.95

Prices include VAT at the current rate. Please add 75p for postage
and handling to the total order. Kits are usually in stock but please
allow 28 days maximum for delivery should there by any
unforeseen delay. Kits when assembled will be gladly serviced at

~Da

Telex 848702

Unit 13, Youngs Industrial Estate
Aldermaston, Reading RG7 4PQ
Tel: 07356 5324

EN

HENRY'S =
RUDIO €LECTRONICS

COMPUTERS « COMMUNICATIONS o TEST EQUIPMENT « COMPONENTS
VISIT OR PHONE » OPEN 6 DAYS A WEEK « ALL PRICES INC VAT
& LINE PRINTER ®wlth case [rotary swilches|
\ / 4 Side button - case £2.95
KD25C @ 13range b ZADC
2 meg ohm £23.50
KD305® 16 range 10A OC
3 £26.95
. KD30C m 26 range 1A
AC/DC 20 meg ohm £29.50
£86.91 - VAT |UK postetc £1.05) Hst :nnm £187] Metex 3000 m 30 range 10A AC/0C
150 10 180 LPM o Fylt 96 CH ASC I @ 40 CPL 280 Oots P/L | 20 meg ohm £33.24
Tast o VU/HOA TABS @ 7 x 10 Matrix « 4. & Wida Paper 7030 4- AS6010high acc 017 hasic £41.30
Bidiructional ® 220/240 V ACe Size Approx 9.8x28x72 | KOG15 @ 16 range 10A OC 2 meg plus
ACORN e NEW BRAIN * ORAGON» slc oic SIFAM 22008 2! range 2A AC/0C 20 meq
{Your anguiries inviled| Bench Mode!|

THERMAL MATRIX | OIGITAL MULTIMETERS
2 meg ohm
COMPLETE WITH FULL £
HANDBOOK 3AOLLS PAPER K055C ® 28 range 10A AC/0C 20 meg ohm  £33.50
Auto undartina » 50 Graphic Symbois « Back Spaca e Self 6010 - 28range 10A AC/0C 20 meg ohm £34.40
SUITABLE FOR: TANOY e BBC# ORIC » NASCOM « GEMINI«| Hie lester £39.95
s
(intertace unit with lsads £15 - stale modei| TM355 29 range LED 10A AC/0C 20 meg

Thandar
ng\?’TTEol gHERRY 200- TM356 26 range LCO | 0A AC/0C 20 meg
R 3carase N KEYPAD Thandar [Replaces TM353)

with data ete (P/S /- 12V | 16 purton TM351 29 range LCO 10A AC/0C 20 meg
and +5V)  £69.96 inc VAT | pad'no | Jhangar
_—_———— " | pad non SIFAM 250024 rangeLCO 2A AC/0C 20 men £75 95
MOOEM CARD  |encodes '/ | ALSO IN'STOCK Thurlby. Metrix and Beckman
8T approved ready assembled Prolessional series incl. True Rms, etc
unit with data and £5
secesanes £38.95 nc wat) £5.95 MULTIMETERS wkc/p 65

SANYO DM2112 HIGH C7081 50 K/Volt range doubler 10A OC

RESOLUTION MONITOR Total 36 ranges. Special Cifer £12.50

HM102BZ 20K/V 10A OC 22
12 green display range & cont byzzer £13.50
Composite viden TMKS00 23 ranges 0K/ V
1280 characlers 12A OC plus conl buzzer £23.95
Over 15MH2B/W NHSER 20K/V 22 ranqe pocket

240VACI4w 830A 26 range 30K/V 10A AC/0C overioad

16 x 11, x12 . protection, etc £23.95
Alphanumericang 360TR 23 range 100K/V Large scale 10A

Graphic display  Usually £89.95 - £99.95 |AC/0C plus Hie £39.95

incl VAT T2100 31 range 100K/ V deluxe 124
Pnce£69-95 JUKC/P &ins €205 | AG/OC £33.50
AT1020 18 range 20K/V Deluxe plus Hle

T tester £18.95
L};;'ﬁg‘z,o 7 YR3GOTR 19 range 20K/V plus Hie tester  £15.95

Complete PADFES
SIONAL Case
teautifulty consirucied

SIGNAL GENERATORS 220/240v Ay

FUNCTION: Al sine/square/triangle/TTL etc

wilh cut oul for one TG101 0 02H2-200KHZ £113.85
CHERAY keyboard plus TG102 02122 M1 £166.75
ampie room o house 2 COMPLETE SYSTEM and power PULSE

supply Complele with hitngs {Case top detachadle} Unilis | TG10S Various lactlitres 5 H2 § M2 £97.75

sitver grey in colour Robusl construction Slopteg Irent . i /'
with side ventitation ideal tor NASCDM ACORN TANGERINE “’gg |Mul:||ll.?:"ld'ds;1’;c Sauare

or your awn system Size 18 x 15 x4 {lrontslopesl | o &0 8 20 42 10 200 K K2 (st £94.501 £83.50
£27.50 e vt wxcp iz k:s 120A 10 HZ-1MHZ Low Distortion £159.85

LoG'c PHOBES 7 - SG4A02 100 KHZ 1o 30 MHZ [1is1 £79 50 £69.50

LSG17 100 KHZ 10 150 MKZ £79.35

DLPSO 50 MNI with carvvtasc ann /0
dccessories £48.95 OSCILLOSCOPES _ 2

Full specihicatign any modet
HIGH VOLTAGE METER on request SAE by post
Oiractreaging 0/40 KV * ‘M Series HAMEG 'SC
20K/Volt  £23.00 (UK C/P 85p) THANDAR: 'CS' TRiO:
=1 "3 CROTECH 'V HITACHI S

DIGITALCAPACITANCE SINGLE TRACE UKC’P[J!‘D

UK C/P B! 3030 15 MHZ 5my 95mm tube plus :umnunenl
METER (uxc/pésyl e £177.10
01 pl to 2000 mid LCO B ranges SC110A® Miniature 10 MHZ batlery portatie
DM6013 £52.75 PostIree

TRANSISTOR TESTER

Oirect reading PNP NPN_ etc
1 £2

171.00
carry case £6 84 AC adaptor £6 69
Nicaus £12 50
HMI103 I5MH2 2mV 6 7 display plus
component tester C P £3 0D £181.70
OUAL TRACE {UK C/P £4.00]
HM203/4 Dual 20 MHZ plus component

tester £303.60
VARlABlE POWER SUPPLIES | csis62 0wt 10muzius €321 001 £269.500
UK C/P 3131 Oual 15 MHZ - component tester £276.00
PP241 0 IZ ZdV 0/14 £35. 00 CS1566A Dual 20 MHZ All facihties [L1st £401 35]
PP243 3amp version £59.95
PS13078 B/ 15v ?'ff;':eﬂ"" 20 MHZ ptus companent lester TITE

e ¥ .

7 amp twin meter £24.95 HM705 Dual 70 MH2 sweep delay £676.00

(UK C/P BSpl

¥212 Dual 20 MHZ £399.25¢
¥222 Dual 20 MH2 plus extra faciiities £391.00
FREQUENCY COUNTERS V422 Dual 40 MHZ poriable £586 500
PFM200A 200 MHZ hand held pocket V203F Dual Trace 20MHZ sweep delay £408.25¢

B digit LED £77 60 | ¥134 Oual Trace 10 MHZ storage £1092.50
MET1008 digitLED benchZranges 100 MHZ £102.35 | Al HITACHI. CROTECH & TRID o With prabes
MET6008 diq LED bench 3ranges 600 MHZ £132.25 | MODELS AVAILABLE

MET1000 8 digit LEQ 3 ranges | GHZ £182.85 OPTIONAL PROBE KITS
TFOA0 B digit LCD 40 MKZ Thandar £126.50 N£7.9 XI1D£9.45 X1 X10£10.50
TF200 3 digit LCD 200 MKHZ Thandar £166.75 Huge stocks of semicons,

imi . tools. etc. Lay ge of
HENRY'S [Cubegate Limited | Fkapuieiririmi Mt
404-406 Edgware Road. London. W2 1ED CALL IN ANO SEE

Computer: 01-462 6822. Components: 01-723 1008 FOR YOURSELF.
Test Equipment & Communications: 01-724 0323 [k BH’&OR GHONE,

RUDIO ELECTRONICS

301 Edgware Road. London. W2 18BN E
01-724 3564 (All mail to this address) LY O e
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log Z

Zmin

Flg 3 A flat capacitor used for
rail decoupling that can be
mounted directly below the IC

Flg 4 A typical rectifier-filter
circuit

Fig 8§ Typical dependence of
impedance on frequency for a
high-voltage electrolytic.

€145 Kt £110
+ VAT {p & p £2 50)

£220 Kit £160
+ VAT {p & p £4 50)

€79 Kit £49
+ VAT {(p & p £2 50)

£49 Kt £36
+ VAT (p & p£150)

74

o

£145 K1 £110
+ VAT (p & p £1.50)
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Qur Kkits contsin all the material required for the sssembly
peb,

NTLO4 POWER SUPPLY
0-30V 0-25A @ voltage setting with 10T pot ging 0.1V
resolution @ fully protected ficaung output ® selection of
current hmiting or current toldback mode ® 3 digit displaysfor
voltage & Current with 0.1% FSD accuracy @ automatc
dissipation control @ hine stabiity 0.01% for £ 10% mamns
voltage change @ ioad regulation 0.02% for 160% joad
change ® npple 2mV typ @ transient response < 50us

NTLO5 POWER SUPPLY
0-50V. 0-3A @ voltage setting with 10T pot gmwing 01V
resolution ® fully protected foating output @ automatic
from voitage to current mode
® 3 digit dispiays for voltage & Current can be used for
external measurement’ range -9.9V 10 99 9v.0.1Vresolution.
0 to 5A 0.01A resolution. meter accuracy 0.01% FSD @
automatic dissipation control @ line stability 00 1% for £ 10%
mains voitage change @ load regutation 0.01% tor 100% load
change @ ripple 1mV typ @ current stabiity with current
control 0.1% +1mA typ @ transient response <50us ® LED
function indicators

XR2206 FUNCTION GENERATOR

frequency range 1OHz to 220MHz @ linear setting over 8
ranges ® wavelorms: sine, thangle, square @ sawtooth &
negative pulse at approx. twice the set frequency availabie @
distortion of the sine wave <1% at 1KHz @ output AC for ail
waveforms adjustable’ 0-10mV. 0-100mV. 0-1V. impedance
approx. 5 ohms @ output SYNC square or negative pulse TTL
compatible

DT155 DIGITAL THERMOMETER

alternate reading of 2 measuring points @ temperature range
55 Cto+100 C @ resoiution 0.1 C @ 3 digit 18mm red LED
display @ automatc changeover of the probes at 10 sec

® makes sasy work of

polyester) type — at a fraction of the size
and cost-and the circuit then continued
to work happily.

A word of caution in respect of this

example, though: in applications where
the pulse rating is more severe (e.g.
around 1kV/usec) it is preferable to use
the more modern polypropylene type,
and even these must be de-rated above
10kHz.
e In another case, a pair of 47uF
tantalum capacitors acting as the filter of
a high frequency rectifier continually
failed catastrophically after less than 100
hours. It became evident that they could
not handle the ripple current: although
AV wasonly afew hundred millivolts, the
product CA V/Atworked out at one amp
per capacitor. A more practical expe-
dient was to replace them with a 100xH
choke followed by a group of five 4u7
film/foil capacitors. Although physically
larger, this arrangement has proved its
worth by surviving thousands of hours of
operation.

All this, to my mind, goes to show that,
despite the invasion of digital circuits
and complex ICs, capacitors are still an
important sector of electronics, espec-
ially when it comes to reducing A V.

References

1. MICRO/Q (Mektron Circuit Systems
Ltd, Leatherhead)

2. A G Martin and B S Rawal (AVX
Ceramics) MLCS Outperform Metal-
lised-Film Capacitors under Actual
Operating Conditions

NEW

WO0G2206 SWEEP GENERATOR

g and displaying on the P
, active filters, crossover networks,

interval with LED indication @ sensor probes can be located
at a distance of up to 100m from the instrument @ mains

f P of
audio amplifiers, etc.
lent f ;

supply for permanent operation @ brushed anodised alum
enclosure 136 x 47 115mm (W x H x D) @ choice ot 3 sensor
probes:

LM 135 55 Cto+100C £10 Kit £8

LM235 40Ctlo+100C £ 8 Kit €6

LM335 10Cto+100C € 6 Kit €4

DT600 DIGITAL THERMOMETER

precision thermometer with one P1100 platinum him probe to

BS1904 grade 11 covering -70°'C to +600 Cn 2 ranges. -

70 C to +1999 C. resolution 0.1 C: -70C to +600 C,
Hutl 1icCe circunt ot

Prices are subject to 15% VAT

e range 0.2Hz to 200KHz

@ professional appearance at low cost
® save pounds and enjoy assembling kit version

function generator: 0.2Hz to 200KH2z with linear setting over 6 ranges ® wavetorms: sine. square.
tnangle @ sine wave distortion <1% at 1KHz @ sine & triangie conhinuously adjyustable from 1 Smv to
15Vpp; square wave In 4 steps from 12mV o 12V @ DC offset adjustable tor sine & tnangle waves
sweep generator: sweep rate of 0.5sec to 10 sec ® internal sweep linear 100 1, Jogarithmic 500 1
{1000:1 typ) @ tngger output 5V TTL

£115 Kit £70
+ VAT (p & p £2.50)

0.2% +1 digi over entire range ® measurnng rate 3/sec @
response hime 10sec to 99% in moving water @ memory
switch ® 3 wire probe connection allows measurement over
extension cabie up to 25m @ probe with handgrip, 1 Sm spirat
cable & 5pote DIN socket @ battery 9V PP3 tor approx. 30h
operation @ iow battery indicator

front plate & sll slectronic

parts A manual
by step Instructions & circult description.

with step

FREL LTD.

ELECTRONIC DESIGN & MARKETING

P.O.BOX 10 LUDLOW
SHROPSHIRE SY8 10B
TELEPHONE : 0584 5620

4
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WEDON T BELIEVE
IN MINCING WORDS.

WELEAVE ALL THAY
TO OUR (OMPETITONS.

1COM FROM THANEY
1S QUITE SIMPLY,THE BEST.

Something new
to celebratel

1C-745 HF Italgsgeivel £759.

What's the celebration about?

The IC-745...a new all band HF transceiver with SSB, AM receive only ,
CW, RTTY, FM option, and 100KHz — 30MHz general coverage receiver.

And...the IC-745 has a combination of features found on no other
transceiver at such an incredibly low price. See the IC-745 at our shop
and showroom at Herne Bay or contact your local authorised ICOM
dealer for more information.

1CR70, HF Receiver, £499.

The R-70 covers all modes (when the FM option is included), and
uses 2 CPU-driven VFO's for split frequency working, and has 3 IF
frequencies: 70MHz. 9MHz and 455KHz, and a dynamic range of
100dB. it has a built-in mains supply.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

NEWI 1271, £569. VHIF
Muitimode Base station

lcom have made i
improvements to the IC-251 and brought it up to date.

Power can be adjusted up to 25W on all modes SSB, CW and
FM. Squelch works on all modes and a listén-input facility has been
added for Repeater work. RIT shift is shown on the display.

10 Hz tuning facility.

Options include a switchable front end pre-amp.
Speech synthesizer announcing displayed frequency.
22 Channel memory extension - with scan facilities.
Internal chopper PSU, SM5 desk mic

Why not call us for further details?

NEW! 1(-120, l196 Mlll M

Thinking of 1296? Then lcom IC-120 could be the answer.
Now you can have the sophistication of today's technology

on this up and coming band-all built into a unit the same size as

the IC-25E. very compact...
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1751, £969. HF Transceiver

Think about the IC-740,
One of the most popular amateur bands transceivers, make a few
improvements such as adding 36 memory channels, doing away with
mechanical bandswitching and then add fult HF receive capabillity
(0.1-30 MHz) which is even an improvement on the famous R70 and
you get a pretty good idea of what the IC-751 is like. It is fully
compatible with Ilcom Auto units such as the AT-500 and iC-2KL and
a further option for computer control can be added. There is also a
digital speech synthesizer option which will be ideal for blind operators
For power supplies you have the option of the IC-PS740 (which fits
inside) or the PS-15/PS20 range for external use.

RITY, Morse & AS(H

Shortwave listeners and amateurs are able to take more interest
in other modes of transmission than speech with the latest range of
decoders and senders available. As well as amateur transmissions,
there is an abundance of news and other interesting broadcasts
which can be read using these space-age devices.

Some models in our range are the Tono 550, 9000E and the
Telereader CWR-670, CWR-685E and CWR-610E. There is now
available a professional version of the Tono 9000E, the PRO-1,
which has a built-in scrambter. The Telereader CWR-670 is also
available with a buiit-in VDU which can include a 40 column printer.

TONO 9000k
Senders/Decoder

£669.

LN I I N )
LI I N T T I B Y
[ ] LINE I 2N TR N O 4

RS T ywrg LW
Code Master cwnrny . cuan

«
@ b e ok Ny e

. (CWR-G10E,

———

R N ool e

As U.K. importers of the renowned TONO and TELEREADER
products, we can offer you a wide range, from a simple morse and
RTTY reader which can be plugged into your TV., to a complete
send and receive system with memories and built-in displays, or
outputs for high-definition VDU.

As well as stocking the complete ICOM range of equipment
suitabie for European use, we also sell Yaesu, Jaybeam, Datong,
Welz. G-Whip, Western, TAL, Bearcat, Versatower and RSGB
publications from our shop and showroom at the address below.

1¢290D,VHF.£433.
Multimmode Mobile

=

ed so popular that we
have decided to concentrate on this (25W) model 2m multimode.
With its bright green display. 5 memories. scan facilities on either
memories or the whole band. tone-call button on the microphone
and instant listen input for repeaters. this little box really is a beauty
The 70cm version, the IC-490E has similar features (although the
outputis only 10W in this case)

' ICRE,VHF/FM, $179.
1IC-4F UHF, £199.

| ——

Nearly everybody has an IC2E —
LT the most popular amateur transceiver in the
F— world — there is also the 70 cm version which
is every bit as good and takes the same accessories.

1C:25H/25E, £329/£369.
VHE, FM Mobiles

The FM mobile choice has
to be the Icom IC-25E. It is so small :
yet boasts a powerful 25 Watt voice and a sensitive receiver. The
new 25H now available has a green display and 45 Watts output.
There are five easily programmable memories, and facilities for
changing the repeater shift from the default value of 600kHz.

Please telephone first, anytime

Agen' between 0900 — 2200 hrs.

Gordon Adams G3LEQ Tel: Knutsford (0565) 4040
AN prices shown include VAL,

Interest-free aedit available

Securicor or post despaich free,

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement




- RGB INTERFACE FOR
- THE FERGUSON TX-90

ALAN WARNE, T.ENG. (CEl) FSERT-G4EZO

Although standard resolution RGB
monitors are becoming less expensive
these days they still cost considerably
more than the average domestic tele-
vision receiver although they contain far
fewer components. Thus to combine
both TV and RGB monitors couid be an
advantage, particularly in view of the
large number of home computers now
being used inthiscountry, the majority of
which have the capability for displaying
colour graphics. This normally means
that they generate either video informa-
tion superimposed on a radio frequency
carrier which is transmitted to the
television via its aerial socket oran RGB
higher definition signal which is
designed for display on a special high
definition RGB monitor. In fact, the
direct RGB method of interface gives far
better quality pictures over the RF
method which can suffer from spurious
patterning, poor definition and drifting
off tune.

A receiver worth considering for
conversion is the new Ferguson 37140
colour television which uses the TX-90
chassis. The set has a 14" tube with a fully
isolated chassis and has already proved
popular with computer users. Its design
is different from other current models
manufactured by Thorn—in particular, by

46 please mention RADIO & ELECTRONICS WGRLD when replying to any advertisement

using far fewer components which in
turn leads to a large reduction in
manufacturing costs which is reflected
in its budget price.

The author considered it worthwhile
producing an RGB interface for this
chassis which will give higher quality
pictures from a computer than normal RF
injected signals and still representa cost
effective dual purpose display device.

Specification

eWhen switched to RGB monitor mode,
the interface should accept red, green
and blue video signals of 1V peak-to-
peak positive going, with a separate
mixed synchronising signal of 2V peak-
to-peak negative going, all input signals
being terminated in 750Q.

eThe monitor/television should be fully
isolated with respect to the mains
supply.

eSwitching between off-air programmes
and external RGB inputs should be
simple to operate.

eLinear circuitry within the interface
should satisfy linear or TTL inputs.

Design

The TX-90 was initially selected for its
low price and its ideal screen size for
computing, but it of course has other

VO use
HOTINESS

CONTRATE

fo PL

- |

advantages such as availability in the
high street shop, together with spares
and service information being readily
available.

This chassis uses two main signal
processing IC’s. IC102 is a TDA 4500
which accepts an IF input from the
television tuner: after vision detection
and amplification, the integrated circuit
generates line and field drive signals
which are already synchronised and can
be fed directly totheline and field output
stages. 1C103 is a luma/chroma proces-
sor type UPC 1365 which decodes the
composite PAL encoded signals into
RGB video drives.

The interface board must therefore
disconnect signals from off-air program-
mes and substitute external red, green
and blue video, together with mixed sync
signals. Existing RGB signals leaving
1C103 and connected to three different
class A amplifiers also have mixed
blanking signals applied, and care must
be taken to reconstitute blanking when
connecting the external video signals.
Externally mixed synchronising signals
are connected to 1C102: internal syncs
and the AGC line are then disabled to
prevent interaction from off-air informa-
tion. Figure 1 shows a block diagram of
the principle adopted.
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{BCS) To brightness control slider
-8 (+12V) Output of IC105 main board

4 S/WRGB e——— o

S/W Centre ._._/'

—s S/WTV o —-0

{R) Red trom TVIC103 pin 26

(RO) Red output to CRT base R912

R13 470R

A12
A10! 330R
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k3. R8
A9
v
17m 101
R14,
10k 1066 1066
GREEN 2 08
DIN2  10uF TRe 5 3
BC478
4 34 3, 4 3
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(G) Green from TVIC103 pin 28

(GO) Green outputto CRT base R910

(BO) Blue output to CRT base R91 11

(B} Blue from TV IC103 pin 27

33

TRs
BC108

TRE 138 6 6
BCA78
9| 8 9
- e PR L7 U1 T Y &
? R25 A28
33 2k2
] NN
5 R27
H33 5k6

IN4148

—t A AA~e {IC102) Syncslice IC102 pin 24
o1 27

— (MB) Mixed blanking IC103 pin 2

—s (T2} AGC disable tuner pin 2

—%

A35
a7k
11 10 14 10

TR9 s 5
P f E2d E3d —'}ce_—'_‘ {SY) Syncremove C129 connect to junction C129/R130
68n

D2
INA14g

NOTE: DiNrefers to input socket pin numbers

mn

Complete circuit diagram

(GND) Ground IC105 earth pin

NOTE: Letters in brackets denote pickup points on PCB

Circuit description

Three separate channels — which are
identical in operation - amplify, btank
and switch eachvideo channel, so we will
confine our attention to just the red
channel here.

Incoming signals are first terminated
by R1 into 750. RV1 then sets the signal
amplitude level (or contrast). After AC
coupling via C1, the signal passes
through TR1 and TR2 which form a non-
inverting amplifier.

Ela is a CMOS switch, its enable pin
driven from TR8 which is operating as a
switch. The base of TR8 is fed with
blanking pulses from the TX-90 which
causes TR8 to switch, turning E1a off at
flyback. By feeding the video signal
through Efla, simple blanking will take
place. E2a is enabled in RGB monitor
mode with the result that it completes
the path of the video signal to the class A
red amplifier, which drives the CRT.

Signals fromthe base of TR1through to
the tube are DC coupled (by varying the
DC conditions at a convenient point) to
give brightness control. R34 and R5 are
connected to the slider of the existing
brightness control and cause achangein
the base voltage at TR1 as the control is
adjusted. R6 and R2 provide conven-
tional biasing to maintain a standing
level when the brightness control is set
to either of its extremes. When in normal
TV mode, E2a is disabled and E3a
enabled, the latter passing the TV signal
through to the CRT.

Mixed synchronising

pulses are

JANUARY 1984

inverted by TR7 and are switched
through E2d into IC102. On switching into
normai television mode, E2d is disabled
while E3d grounds C6. The combination
of D1 and R27 sets up the top sync
detector and, together with D2 (AGC
disable), it is grounded by switching
transistor TR9.

Construction
All components are mounted on a
single sided PCB (the design for which is

polarised components correctly. CMOS
IC’'sshould be mountedin {C holdersand
great care should be exercised in
handling them.

A right-angied aluminium bracket is
mounted on the front edge of the PCB for
mounting the DIN socket and
changeover switch. An alternative moun-
ting for the switch may be constructed on
the front of the set but this would
necessitate drilling the front

givenin Figures 2and 3),taking care to fit escutcheon.
P RED R
UHF 1c102 1c103 { GREEN G
TUNER TDA4500 UPC1365 ] seuue B
F amplifiers
BLANKING
SYNCH R
dl Cathode ray tube
LINE AND gl
FIELD DRIVE .
SLICE
LEVEL G
B
Synch
) RGB/TELEVISION %
AGC DISABLE AGC switching G
switch —l Witep,
RED | GREEN | BLUE 12v
Syneh amp amp amp Brightness control
G B

Synch

Fig 1: Block diagram showing

Inputs

operation of interface
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Fig 2: PCB foil pattern
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Fig 4: Connection details for the interface board
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Ensure that wire links are fitted to the
interface PCB where indicated: there
are nine in all. Links LK1-LK8 are fixed,
while the other link is marked LKA or
LKB. To meet the specification, LKA
should be fitted because this enables
use of a negative going sync pulse.
However, some computers use positive
going syncs and, by using LKB instead,
the interface will accept positive going
sync inputs.

Interconnecting cables leave the rear
of the interface PCB and are connected
to the main TX-90 board and to the CRT
base board using multistranded PVC
covered cable (16/0.2mm or similar): |
would suggest using different colours
for easy identification.

Method of fitting

Disconnect the three leads from CRT
base board coloured red, green and blue
—andrememberinwhichorderthey were
removed. Re-route these three leads to
the rear of the interface board and
connect as shown in Figure 4. Fit three
new red, green and biue leads to the
interface board and connect them to the
previously used connections on the tube
base board, keeping the lead length as
short as possible to avoid pick-up. Fit
different coloured wires to the remain-
ing seven spare connections at the rear
of the interface board. These should be
about 24 inches long and tied neatly in a
loom. The new board may now be
inserted into the runners in the centre of
the cabinet base, these runners normally
being used for remote control models.

Next slide out the main board of the
receiver and bring the new seven-cable
wiring loom round the front of this board,
hanging it over the top of the volume
control spindle. Then bring each wire to
the appropriate solder point on the
solderside of the board, cutting to length
as necessary. Remove capacitor C129,
which is a 68nF device located below pin
26 of IC102, and connect the appropriate
lead of the loom to the empty hole
nearest the IC. The six remaining leads
are connected as shown in Figure 4. Re-
fitthe board into the cabinet making sure
that the wiring loom sits neatly above the
volume control.
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Testing

Switch on the receiver and connect a
computer input to the 6-pin DIN socket.
Display a page of textur atest card which
is in black and white. Adjust RV1, RV2,
RV3 for good contrast, ensuring that the
white areas of the screen are white and
not overcast with a predominant R, G or
B. Switch over to normal TV mode and
compare contrast levels: re-adjust RV1,
RV2, RV3 if necessary to obtain equal
levels on either system.

Line up the DIN socket switch panel
(see Figure 5) with the rear edge of the
receiver base and drill through two
locating holes atthe rear of the interface
PCB into the cabinet base. Fit two 3m
nuts and bolts to prevent the PCB from
sliding forward when the DIN plug is
inserted. Cut out a small hole in the rear
of the cabinet for the DIN socket and
switch access and fit back in (see Figure
6).

Conclusion

The interface uses readily available
components which are inexpensive. A
mains isolating transformer is not
required, cutting costs even further. The
prototype has run for over two months
every day and has been reliable and
given good results using a BBC com-
puter.

PARTS LIST

Resistors

R1,R10,R18, R28 75 VsW carbon
R7,R16, R24 1200 Y8W carbon
R3,R12, R20 3302 W carbon
R4, R13, R21 4700 8W carbon
R31, R32 1kQ 8W carbon
R2,R11,R19, R26 2.2kQ Y8W carbon
R34 2.7kQ VsW carbon
R8,R17,R25, R33 3.3kQ ¥8W carbon
R27,R30 5.6k€) ¥sW carbon
R29 6.8kQ sW carbon
R5, R6, R9, R14, R15,

R22, R23 10k W carbon
R35 47kQ Y8W carbon
RV1,RV2,RV3 2.2k skeleton presets
Capacitors
C1,C2,C3,C4,C5 10uF 16Vw tantalum
Cé6 68nF 63Vw polyester
Cc7 0.1uF 50V polyester
C8 47uF 16Vw tantalum
Semiconductors
TR1, TR3, TR5, TR7, TR8, TR9 BC108
TR2,TR4, TR6 BC478
D1,D2 IN4148
E1,E2 E3

MC14066 or 4066 CMOS switch

Miscellaneous

1 printed circuit board; 1 changeover
switch, toggle SPDT; 1 DIN socket 6-
pin, 240°; 3 14-pin DIL IC holders; 1
aluminium bracket for DIN socket and
switch.

Both a printed circuit board with
silkscreen (£5 including postage and
packing) and a complete kit of parts
(£25 including postage and packing)
are available from the author at 113
Queens Road, Vicars Cross, Chester,
CH3 5HF. Cheques should be made
payable to A V Warne.

65

125 35 17.5
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Fig 5: Design for the metal bracket. All dimensions are in millimetres

Cabinet bottom
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interface board \
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Drill two holes to
secure PCB in cabinet
and fit 3mm nut and

Fig 6: Securing the board bolts
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CW/RTTY/AMTOR/ASCIl Communications Terminal
‘ADD-ON’ OPTIONS:- £540 (inc. VAT)

® Built-in 2 colour 40 column printer {(£190)
e Battery back-up of memory (£30)
e Test Processor (£39)
o AMTOR/ASCtl modules (£28):-
« FEC, ARQ and ‘listen’ modules
« ASCII transmit and receive
= Automatic PTT line

CONTACT US TODAY at POLEMARK Limited, Lower Gower Road, Royston, Herts *STOP PRESS:

SG8 S5EA. Tel: Royston (0763) 47874.

STANDARD FEATURES:

« Green phosphor screen

« Conventional keyboard legended for all
functions

+ 10 user memories for transmit text preparation

« Transmit/receive CW (morse) and RTTY
(teleprinter)

« Fixed text stores

« Char. by Char. and ‘page’ transmission modes

« Futl duplex working

« Users callsign programmed

» Self check facility

+ Printer port (paraliel, centronics compatible)

« Externat video port

+ PTT control

+ Phase coherent AFSK generator

+ Real-time clock

SSTV board will be available shortly

Hitachi Oscilloscopes o New Models!

performance, reliability, value

immediate delivery!

New from Hitachi are three low-cost bench “scopes with bigger sereens
and extra features in a new slimline ultra-lightweight tormat.
The range now extends to {3 models:—

4 dual trace single timebase models 20MHz to J0MHz

2 dual trace sweep delay models 20MHz and 35MHz

2 dual timebase muiti-trace models 60MHz and 100MHz
2 miniature field portable models. 20MHz and S0MHz

Gruraden GICHLUSLOPE ¥ 213 sawme’

3 storage models, one tube storage. two digital storage

Prices start at £295 plus vat {(model iltustrated) including 2 probes und
a 2-year warranty. We hold the range in stock for immediate detivery

For colour brochure giving specifications and prices ring (0480) 63570,

Reltech instruments. 46 High Street, Solihull. W. Midlands. BY91 3TB

PROGRESSIVE RADIO

93 Dale Street, Liverpool L2 2JD. 051-236 0982

All Prices include VAT. Orders sent by return. SAE for current catalogue. Please add 50p Post & Packing

VEGA RUSSIAN RADIOS
MODEL 206: \
6 Short &

Long &

Medium

wavebands,

battery

operated ...
MODEL 210: -

5 Short,

Medium,

Long &

VHF Bands,

Battery or

mains operated

SCANNING RECEIVER
Handheld 10 channel with crystals & nicards,

availablein either marineor2 mtr ........ £59.95
CB EQUIPMENT
Midland 2001 Mobile ... £35.95
Midland 3001 Mobile...........ccccoceericne £42.95

‘Ready Rescue’ 40 Chann. 4 Watt....... £34.95
Binatone ‘Breaker Phone' 40 Chann..£44.95
Handheld 2 Watt, 3 Chann. .................. £26.95

‘SPECIAL OFFER’
BSR P208 belt drive deck
on attractive plinth
fitted with ADC magnetic
cartridge ....£38.95

ROTATING COMPUTER ACCESSORIES
FLASHING Joystick, Sleit Atari/Vic
BEAM Spectrum Joystick interface
UNITS BBC power supply - 5v 100ma
12vdc FABVI225A v e voseempe s awmmwas v nn s v £6.95
Magnetic Base, Computer Grade Cassettes
Amber......... £11.95 C15 i
12vdc High Power, BBC Dual disc drive cable ...
Suction Pad, Spectrum Edge Connectors ...

ZX81Edge Connectors.....................
2 Hoval Screw fixing, red, blue, green,

YEHOW ..o £19.95 ALARM EQUIPMENT .
A+G DIY KIT BURGLAR
PHILLIPS Bell & Outdoor box, plasal
COMBO pressure mat, Mot
UNIT PA 4 door contacts, &2 h p
40 Watt panic switch, IR
amplifier & 2 zone control box,
Touch ¢ : cable, battery/mains ... £79.95
sensitive v
logic cassette deck................ £130.00 CONTROL PANELS
Battery-mains, single zone
NICAD BATTERIES Entry exit timer
AA L £0.85 ‘D'1.2AH....£2.25 22Z0N@VErSION ...oooioiiieics

SUBC'....... £1.65 ‘D'4.0AH... £3.45
'C'1.2AH...£1.95 PP39Volt.. £4.25 DETECTORS -

‘C’'2.0AH... £2.50 Elkron passive p
infra-red
RECH. SEALED LEAD ACID CELLS 15metre............ £30.00
2volt, 2.5AH....2.35p 5.0AH...... 3.45p M+W 5004 ]
ultrasonic......... £32.50
BUTTON STACKS Elkron 20 metre infra-red unit
4.8 volt, 25AH. £3.75 BAH......... £7.50 TXand RX oo £29.00
RECH SEALED LEAD ACID CELLS TV AERIAL BOOSTERS
6volt, 26AH ... £5.35 240v Operated, 7DBGain
12volt, 26AH... £9.00 4.5AH..£12.95 Single Set .... £6.95 Two Set .....£8.95
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One

Night’s
Work

A couple of quick
designs for avoltage
level detector put
together by Stephen

Ibbs

+V O
R1
D1
10k LED ,!
. V.V.V S Paa
RV1
100k 3 4
Ic1
5
NOTE:
IC1is ICL8211
ov O—

Fig 1 Circuit diagram for a voltage level detector based on a 8211

Fig 2 PCB foil pattern corresponding
to Figure 1

Fig 3 Component overlay

T

e S

This little project concerns the detec-
tion of voltage levels, and how a warning
can be given whenever the level rises or
falls significantly. Intersil produces two
ICs which can be used in this role - the
ICL8211 and the ICL7665. We will con-
sider them separately.

Using an ICL8211

The 8211 is an 8-pin device that
typically operates between 1.8V and 30V,
and it provides a constant 7mA sink
outputwhentriggered. This meansthatif
the threshold input voltage drops, the
output pin can be used to light an LED
and thus tell an operator that the supply
voltage has fallen below the presetlevel.
Such a facility can be invaluable in
battery-powered equipment, through
giving a warning of impending battery
failure. Readers who saw the PF70
conversion article (R&EW September
‘83) may be interested to know that |
incorporated an 8211, set to trigger at
12.5V (the nominal battery voltage being
15V), so that | would know when the rig
was about to pack up and die.

Pin 2 of the IC is the hysteresis pin, and
its performance can be adjusted via a
resistor in the position indicated by
dotted lines in the circuit diagram
(Figure 1). The effect is to make the LED
switch on and off at slightly different
voltages, and so prevent flickering in an
electrically noisy environment, but this
has not been included on the circuit
board present here.

The role of R1is to reduce the voltage
swing across the preset: it can be
replaced by a wire link, or altered in
value in order to change the operating
range of the circuit, if so desired.

As usual, either veroboard or a PCB
can be used for this circuit’'s construc-
tion: a PCB design is given in Figures 2
and 3. Note that no current-limiting
resistor is needed because the output
current is already limited to 7mA. Mount
the components, switch on the supply
and set to the required trip voltage.
Adjust RV1 until the LED just lights...end
of project!

However, what if you want adevice that
will register both high and low voltage
levels? (contd.)

JANUARY 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 51



+V O
Using an ICL7665

The 7665 does just this: in many ways, it
is like two 8211s in one 8-pin package, R1 R2
with the hysteresis pins being pins 2 and -~ d —
5. The main differences are (a) the on : 7
operating voltage range is 0.3V to 18V, = 2 161 6
and (b) the outputs are not current Hyst. {2 Sk hyst.
limited to 7mA. Instead, either output can 4
sink up to 25mA, and what this means for NOTE: ia 4: Ci i
us is that a current-limiting resistor for 01 toLTess Fig 4: C;rcu/tdd/agrar;6f605r
the LED must be included to prevent it *© detector based on &
blowing up.

Another inclusion is a disc ceramic
capacitor of 0.04uF (see the circuit
diagram of Figure 4). its role is to
lengthen the rise time of the supply 8 I
voltage in battery applications. g .

Once again, veroboard or a PCB can be °'= Oj
used for the construction and a suitable l_.
design is given in Figures 5 and 6. Mount - T N 8
the components and adjust the presets
to light the LEDs, (LED2 for low, LED1 for
high). Make sure that only about 10mA is
flowing through the LEDs - if necessary,
by adjusting R1 and R2 accordingly.

#Y o1 Leo 02 Y LED

PCBs for both these detectors are
available from Edwardschild Ltd, 453a
Becontree Ave, Dagenham, Essex RM8
3UL at£0.99 eainclusive. Fig 6: Component overlay

MOBILE ANTENNAE AND ACCESSORIES O = OO

Meopham, Kent DA13 OUT
Fairseat (0732) 823129

EASY TO BUILD KITS BY MAIL ORDER
IS YOUR WINTER PROJECT HERE?

AP3 AUTOMATIC SPEECH PROCESSOR This kit is a real winner, we have sold hundreds of

'lq, these since the constructional article in Septembers’ Ham Radio Today. lan. G600Z used his

AP3to help him come top of the fixed stations in the Practical Wireless QRP Contest—areal

Y . VHF 5/8th Wave antenna. winner indeed! The AP3 Automatic Speech Processor uses a combination of compression

Boot lip Mount £3.95 inc. 140+180 Mhz 3db gain and clipping to give a really punchy signal that cuts through the QRM to give you contacts
£12.50 inc. that may not be possible without it.

>

* Automatically compensates for changes in speech level

* Automatic on/off switching from your PTT switch

* Four switch selectable clipping levels in approx 6dB steps.
* Will run from a 9 volt battery, or your rigs 12 volit supply

Prices: AP3 kit £14.80, Assembled PCB £19.80.

XM1 CRYSTAL CALIBRATOR — a really useful piece of test equipment, as well as helping to
meet those licence requirements. O/Ps; 1MHz, 100KHz, 25KHz & 10KHz Features include an
on-board voltage reguiator (i/p 8 to 24V DC) and a pulsed ident facility to identify markers on
crowded bands. Usable from Top Band to 70cm. Kit £15.60, assembled PCB £19.60.

Gutter Mount £4.50 inc. DcRx DIRECT CONVERSION COMMUNICATIONS RECEIVER, single band versions for 20, 30
& B0 meters, modes SSB and CW. We have sold many of these to both beginners and owners

“"m}" of expensive Japannese rigs. They really are amazing! All coils are ready wound. Kit £13.98,
assembied PCB £18.90.
entre roof
Il c Mtou nt UHF 5/8th W $T2 CW SIDE-TONE/PRACTICE OSCILLATOR. This unit gives a nice sounding sinewave note
% £1.70 i th Wave and will work from your key, or the output of your TX by RF sensing. Qutput power approx 1
ARG over 5/8th Wave watt at 800Hz. Kit £6.20 Assembled PCB £8.90.
mobile collinear
frequency 420+480 NEW! LINEAR AMPLIFIERS for 2 meters. 15W version for use with up to 1.5W rigs, 30W version
Mhz 6db gain. for use with up to 4W rigs. Just the job for your FT290, IC202 etc. Kits £18.90 and £22.90,
£13.50 inc. assembled PCB £22.80 and £28.90. A b ;T or RF operated TX/RX change over module for
Standard Mount ) use with these linears is available: CO1 kit £8.90, assembled PCB, £11.90 — Yes, there is
(80239/PL259) £1.70 inc. provision for adding a pre-amp.
All the above are PCB modules and include a!l board mounted components, a drilled, and
At your empoﬂum or:= tinned fibre-glass PCB with the component locations screen printed on it, and full, detailed

instructions. Our instructions are more comprehensive than those used by most of our fellow
kit manufacturers.
@W ZZ PEMBROKE WORKS, RAMSGATE ROAD, Please add 60p P&P to your total order value. SAE for more details on any item. Goods are
normally in stock and delivery within 7 days, but we sometimes run out of one item or another
ep) @LESR. SANDWICH, KENT CT13 9NW

. tter how hard we try!
Slanufastuetny Telephone: 0304 614598 rome )
c/ier g 73 de Dave G4KQH Technical Manager
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PORTABLE
LCD

* CAPACITANCE
" METER

Following the publication of a design
for a capacitance meter in the July '83
issue of R&EW, we received enquiries from
readers about a portable LCD version and so we
asked Stephen Ibbs to expand more upon his final
paragraph which hinted at other thoroughbreds in the
Intersil stable of counters

Intersil produces a series of 4V-digit i 7
counters, the most interesting one in 2% é,é ! _E
terms of this particular application being Lo
the ICM 7224 LCD counter. However,
unlike the frequency meter ICs from the
same stable, this device does not
generate its own gate, store and reset 4 L T

(BP)S e

pulses, which consequently have to be /
" 2 teount
o o N
{} OER 34 Istore)

produced externally. The earlier version e
a7 x»n Asagt
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very well. However, for handheld use, o
three ICs occupy too much room, ,z_] -
o | s W e b oo
. a = P = 170
The present LCD meter thus obtains its w . L"‘ ) i
gate, store and reset pulses by taking 2 N
m;lch

of the capacitance meter did this with a

7556, a 40106 and a 4011, which was all o ) 5 e
particularly when a40-pin IC (the 7224) is

being used instead of the 28-pin 7217A.

advantage of a single IC designed ) ) swic
specifically for the purpose, the B e » WOTE 1 requency s i )
ICM7207A, with its attendant 5.24288MHz Lb oos e m S S

3 o iCsis4023

crystal. The other major change in the Cras0ro

overall design is in respect of the - . ™ ,
osEillaier fre%uency, expla?ned in more Fig 1: Circuit diagram for LCD capacitance meter

detail below.

Fig 2: Block diagram

How it works

The principles involved in the circuit’s
operation are best understood from the Peciator
block diagram of Figure 2. Imagine that or 25 6kHz
monostables ‘A’ and ‘B’ operate gates or
barriers which, when closed, prevent Counter
anything travelling past them along the Display
line from the oscillator to the counter.
The 7207A will open gate ‘B’ for either 0.1 il STORE
or 1sec (depending on whether pin 11 is Monostable 5_1 Menestabie 3
high orlow). Soif gate ‘A’were also open, L % 8
the counter would receive 20,000 pulses 10

(its maximum reading) every 100msec -
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RESET

assuming thata200kHz oscillatoris used.
At the end of each group, it has to store
the result, by transferring it to data
latches, and then reset. The timing

4



monostable controls gate ‘A’ in such a
way that it turns out that the smalier the
capacitor, the fewer pulses get through
gate ‘A’ in the time that gate ‘B’ is aiso
open. Logic needs to be included to
ensure that the two gates are synchro-
nised.

The meter itself is best considered in
sections starting with the 7556 dual-timer
IC (IC3 on the circuit diagram of Figure
1).The first half takes the negative-going
gate pulse from the 7207A and uses this
to provide a brief trigger pulse to the
second half which is the main mono-
stable. The output from the first half is
also used as an extra control on gate ‘A’,
in effect keeping it shut for a small
fraction of a second to null out any stray
capacitance in the circuit. In this it acts
as a zero-adjust via RV4.

The period of the main monostable is
determined by the unknown capacitor C,
and one of the resistor combinations
accessed via switch SW1d. The 7556 data
sheetsuggests thatitisrelatively easy to
obtain a period of around 100msec by
using suitable resistors where this
corresponds to either 20,000pF (20nF) or
2uF FSD. This in turn means that the
0.1sec gate on the 7207A can be used to
give a fast response time. For 20,000pF
FSD and a 100msec period we thus need
at least a 200kHz oscillator. This is most
easily provided by a 3.2768MHz crystal
divided by 2* by the 4060 ripple-binary
counter to give 204.8kHz at pin 7, which
allows us a small overhead margin for
calibration purposes.

A problem arises on range 3 of the
meter (200uF - each range is a factor of
100 up on the previous range) because it
is very difficult to obtain a 100msec
period in this case. However, a period of
approximately 1sec is feasible; SW1ib is
used to disconnect pin 11 of the 7207A
from the +ve supply, thus altering the
gate ‘B’ period to isec. The resistor-
capacitor combination will open gate ‘A’
for approximately tsec (adjustabie via
RV3),but this is obviously too long with a
200kHz oscillator as the 7224 would
simply overflow after 100msec. Conse-
quently pin 6 of the 4060 is simul-
taneously selected by SW1a, as this gives
a divided-by-27 output, i.e. 25.6kHz. By
calibration, the counter will display 20000
in response to a 200uF capacitor.

The 4070 (IC7) can be considered a bit
of a luxury extra. It would be nice to have
full scale deflection displayed as 19999
on range 1, 1.9999 on range 2, and 199.99
on range 3. The best way to activate the
desired decimal point is to drive it with
an inverted backplane signal (achieved
by connecting the EX-OR gates as
inverters) with SWic deciding which
point will be activated by connecting the
second pin of the relevant gate to +ve.
Readers who do not want this refinement
can simply omit the 4070.

Construction

NB:Switch off after each check, prior
to inserting any ICs!

The main PCB has been designed to fit
a specific case (RS 507-983): the foil
pattern and componentoverlay are given
in Figures 3 and 4. Insert the two wire
links first, followed by all the other
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Gate =————— % (.1seCc P ————
or 1sec
Store
——pd  bg—— 391usec
Reset
——  t— 391usec
-
Fig 7: 7207A output pulses
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21 TOP 40 MR- - b
o | a
BP - OSC
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b |- STORE
42 digit display (back) ¢ RESET
2y d- 5 COUNT
e - ES - COUNT INHIBIT
g4 N - LZB out
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20 1 :q :ZARRY
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digit1  digit2  digit3  digit4 e e |,
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Fig 8: Pin out for 7224 | 7] 2
4 a.T ) nib
— °
pin 10
1C4 {
b c
pin 11 in 12
pin8
* o IC7
pin7
iCa *—71—* g RV1
pin 1
ICs €1 e
— 2 d e————on—p RV2
pin 6 Fig 9: Back of SW1 which is a

IC2 -—-——————a

components except the ICs. Note: Sock-
ets should be used for all the ICs, with
the possible exception of the 7224
because space is at a premium at that
end of the board.

The cut out on the front panel needs to
be slightly widened for the specified
bezel, which comes complete with a
display PCB (the design for this is
anyway given in Figures § and 6 ). In
addition, two holes have to be drilled and
filed for SW1 and SW2, which need to be
sited carefully to avoid fouling the PCB.
These are held in place either by small
nuts and bolts or (as in the prototype) by
epoxy resin. Two holes also need to be
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&————— RV3

4-pole 3-way slide switch

drilled for the capacitor terminals which
can be either spring-loaded terminals or
1mm sockets.

Do not wire the display up yet.

After visual inspection, insert IC1 (the
78L05) and check that +5V appears at its
output. Insert the 4060 (1C2) and measure
the output to confirm that the oscillator
is working. Next insert the 7207A and
verify that the output pulses are appear-
ing as in Figure 7 (which is not to scale).
The store and reset lines are very thin
negative-going pulses. Insert the 7556
and 4023 (IC's 3 and 5) and measure the
output at pin 9 of the former, which
should show a brief positive-going pulse.

PARTS LIST

Resistors

R1 10MQ
R2 4.7MQ
R3 47k
R4 3.9kQ
RS, R6 27k
R7 680k}
R8 10kQ
R9,R10 100k
Presets (all min 6mm cermet type
HO651A)

RV1 47091
Rv2 10kQ
RvV3 1kQ
Rv4 100kQ
Capacitors

C1 0.22uF tantalum
Cc2 2.2uF tantalum
C3,C4 27pF
C5,C6 0.1uF
C7,.C8 330pF
C9 220pF
C10,C11 33pF
Semiconductors

IC1 78L05
1C2 4060
IC3 7556
IC4 ICM7207A
IC5 4023
1IC6 ICM 7224
1IC7 4070
Others

RS handheld case (507-983)

RS 4»-digit LCD bezel

4'%-digit LCD display (LUCID 103F111)
4-pole 3-way slide switch (Maplin)
1-pole 2-way slide switch

3.2768MHz crystal

5.24288MHz crystal

Presets available from Ambit; Crys-
tals available from Watford Electro-
nics; ICM 7207A, ICM 7224 available
from Watford Electronics or Quorn
don Electronics (Derby)

PCBsfor this LCD capacitance meter
are available form Edwardschild Ltd,
453aBecontree Ave, Dagenham,
Essex RM83UL at£3.85eaforthe
control board and£1.40 eaforthe
display board, both inclusive

With a capacitor in the C, position, pin 5
should reveal a positive-going pulse,
with a period adjustable via the appropri-
ate resistor RV1, 2, 3. Monitor pin 9 of the
4023 to see that a repeating ‘block of
pulses’ appears lasting either 0.1 or 1sec
depending on the range.

Finally insert the 7224, the correct way
round, and wire up the display according
to Figure 8. Switch on and adjust RV4 so
that it just gives a blank display (altering
R7 if necessary). Adjust RV1, 2, 3, with
close tolerance capacitors in the C,
position.

If all is well, the case can finally be
screwed together.
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WATERS & STANTON ELECTRONICS

TRIO - YAESU - ICOM - FDK - AZDEN - WELZ - JAYBEAM - MICROWAVE MODULES - DATONG - ETC

WE GUARANTEE LOWEST PRICE IN UK!
MULTI- 750X

e £309!

20
WATTS
OUTPUT

The new MULTI-750XX All-Mode transceiver from FDK incorporates
all the latest circuit technology and features demanded by radio
amateurs throughout the world.

A unique feature is the option of extending its coverage to 430MHz
expander unit, EXP-430X, thus providing a 2 band VHF/UHF system.
Features include:

¢ More than 20 watts of output power ¢ Double VFO System
o Bright Blue Flourescent Display o Low power switch (1W) for local contacts

ANQTHERIEX ANPLE o Full scanning function through micophone ¢ CW semi break/in circuit with sidetone

OF VALUE FOR
MONEY YOU’LL FIND

AT BOTH OUR 2
HORNCHURCH & LARGEST AMATEUR RADIO RETAILER IN THE SOUTH EAST

HOCKLEY STORES

HORNCHURCH BRANCH:- 12 NORTH STREET, HORNCHURCH ESSEX. TEL: 04024 — 44765
OPENING HOURS 9.30-5.30 EC WED {pm

HOCKLEY BRANCH:- 18-20 MAIN ROAD, HOCKLEY, ESSEX TEL: 0702 206835

HEAD OFFICE OPENING HOURS 9-5.30 EC WED tpm
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DATA FILE

nrincioles and applications by looking

oractical amplifier and active filter circuits.

In last month's edition of ‘Data File' we
took an in-depth look at the basic
operating principles of conventional
voltage-differencing operational ampli-
fiers, and showed some of the basic
circuit configurations in which an op-
amp can be used. In this month’s article,
we shall concentrate on practical
methods of using op-amps as linear
amplifiers and active filters.

When reading the present article, it
should be remembered that all circuits
are shown designed around a standard
741 op-amp and operated from dual 9V
supplies. But, in practice, these circuits
will work — without modification — with
virtually any voltage-differencing op-
amp, and from any supply voltages within
the operating range of the op-amp. If
alternative op-amps are used, however,
attention should (where applicable) be
paid to possible differences in offset
biasing networks. With these points in
mind, let’s move on and look at practical
linear amplifier circuits.

inverting amplifier circuits

Figure 1shows the practical circuit of
an inverting DC amplifier, which has an
overall voltage gain (A) of x10 and an
offset nulling facility that enables the
output to be set to precisely zero with
zero applied input. The voltage gain and
input impedance of the circuit are
determined by the values of R1 and R2,
and can be altered to suit the needs of
the individual user. The gain can be
made variable (if so desired) by using a
series combination of a fixed and a
variable resistor in place of R2. For
optimum biasing stability, R3 should
have a value equal to a parallel combina-
tion of R1 and R2.

One point to note about the Figure 1
circuit is that it will continue to function
if the RV1 offset-nulling network is
removed, but in this case the output may
be offset by an amount equal to the op-
amp's input offset voltage (typicaltly 1imV
in a 741) multiplied by the closed-loop
voltage gain (A) of the circuit. For
example, if the circuit has a gain of x100,
the output may be offset by 100mV with
zero input applied. Also note that the
bandwidth of the circuitis equal to the f;
value (1MHz in a 741) divided by the A
value: thus the Figure 1 circuit gives a
bandwidth of 100kHz with a gain of x10, or
10kHz with a gain of x100.

The circuit can, incidentally, be
adapted for use as an AC amplifier,
simply by wiring a blocking capacitor in
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100k

10k 2 B
M $
+ 5
i RV1
o 10k
Vin Offset
R3 null Vout
91
L -9V
Y

Fig 1 Inverting DC amplifier with ax10 voltage
gain and incorporating an offset-nulling facility.
A=R./R; Vour= —Ax Vin, Zn= R1; Bandwidth
= f,/A; R3 = R1/R2

+8V

/%OV

Fig 3 Non-inverting DC amplifier with offset
nulling facility and x10 gain. A = (R, +R.)/R>
Rsource= R1/R2

series with its input terminal, as shownin
Figure 2. In this case, however, no offset
nulling facility is needed and the value of
R3 corresponding to optimum biasing is
equal to the value of R2.

Non-inverting amplifier circuits

An op-amp can be used as a non-
inverting DC amplifier with offset com-
pensation by using the connections
shown in Figure 3. The voltage gain in
such acircuitis determined by the ratios
of R1 and R2, so that shown here is for a
x10 amplifier. If R1 has avalue of zero the
gain falls to unity, but if R2 has this value
the gain rises to a value equal to the
open-loop gain of the op-amp. The gain
can thus be made variable by replacing
R2 with a pot and connecting its slider to
the inverting terminal of the op-amp.
This is illustrated in the circuit shown in
Figure 4, in which the gain can be varied
over the range x1 to x101 via RV1.

R2
100k

+9v

c1
10 1R°1k " 5
741 S
3 2
Vin
R3
I Cr2) -9V Vout
100k i
! oV

Fig 2 Inverting AC amplifier with x10 gain

Fig 4 Non-inverting variable-gain (x1 to x101)
DC amplifier

It is important to note that, for correct
operation, the input (non-inverting)
terminal of each of these circuits must be
provided with a DC path to the common
or zero-volt rail; this path is provided in
the circuits shown via the DC input
signal. Another point to note about
Figure 3 is that the parallel vaiue of R1
and R2 should ideally be equal to the
source resistance of the input signal, as
this gives optimum biasing.

A major feature of this non-inverting
op-amp circuit is that it gives a very high
input impedance. In theory, this impe-
dance is equal to the open-loop input
resistance (1MQ in a 741) multiplied by
A,/A. In practice, DC circuits such as
those of Figures 3 and 4, can easily have
input impedance values of hundreds of
megohms.

Figure 5shows how the Figure 3circuit
could be modified for use as a x10 non-
inverting AC amplifier by removing the
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c1 6
470n 741
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R1
100k

R2 ﬂ)UT
11k1

c2
2u2
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g—=
AAAA
g33
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Fig 8 Non-inverting x10 AC amplifier with 100k
input impedance

R3
1k0

ouT
100k -

with 100k

follower

Fig 8 AC voltage
input impedance

offset biasing network, connecting the
non-inverting terminal of the op-amp to
ground via the biasing resistor R3, and
connecting the input signal via a block-
ing capacitor. The point to note here is
that the gain-control resistors R1 and R2
areisolated from ground viathe biocking
capacitor C2. At practical operating
frequencies, C2 has negligible impe-
dance and so the voltage gain is still
determined by the ratios of R1 and R2.
But the inverting terminal of the op-amp
is subject to virtually 100% DC negative
feedback, and the circuit consequently
has excellent DC stability. For optimum
biasing, R3 should have a value equal to
that of R1.

Clearly, the input impedance of the
circuitshownin Figure 5equals the value
of R3and itis limited to a maximum value
of only a few megohms by practical
considerations. Figure 6 shows how the
above circuit can be further modified so
that it has a very high input impedance
(typically 50MQ).Here, the position of C2
is moved relative to Figure 5, but this
modification does not influence either
the gain or the DC negative feedback
characteristics of the circuit.

Inthe Figure 6circuit, however, the low
end of R3 is taken to ground via R2, and
the AC feedback signal appearing at the
R2-R3 junction is virtually identical to
that appearing on the non-inverting
input terminal of the op-amp. Conse-
quently, near-identical signal voltages
appear at both ends of R3, which thus
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c1
470n

R3
89k 2u2
)

Vin (see text) T {NP
% R2
11k1
l ov

Fig 8 Non-inverting x10 AC amplifier with
50M input impedance

Yout

NOTE: NP = non polarised

Guard +9v
ring

R1
| 100k B2

e 2,
20k U,
Vin =R1+R3) T N g

R3
22k

mI”ov

Fig 9 AC voltage follower with 50M input
impedance without the guard ring, or 500M with
the guard ring

passes negligible signaf current, and the
apparent impedance of this resistor is
thus increased to near-infinity by this
‘bootstrap’ action. In practice the input
impedance of this circuit is typically
limited to about 50MQ by leakage
impedances within the actual op-amp
socket and the PCB to which it is wired.

For optimum biasing, the sum of the R2
and R3 values should equal Ri1: in
practice, the R3value can differ from this
ideal by up to 30%. Thus a resistor with a
value of 100k can be used in the Figure 6
circuit.

Voltage follower circuits

A voltage follower circuit produces an
output voltage that is identical to that of
the inputsignal, but has avery high input
impedance and a very low output
impedance. The circuit actually func-
tions as aunity-gain non-inverting ampli-
fier, with 100% negative feedback, and
Figure 7 shows the ‘idealised’ design for
a precision voltage follower with offset
biasing. In this case, the feedback
resistor R1 should have a value equal to
the source resistance of the input signal,
in order to bias the circuit optimally.

In practice, this circuit can often be
greatly simplified. Eliminating the offset
biasing network, for example, adds an
error of only a few millivolts to the output
of the op-amp. Again, the value of the
feedback resistor R1 can be varied overa
wide range (from zero to 100k) without
greatly influencing the output accuracy

touT

%"R source!

”}”ov

Fig 7 Precision DC voltage follower with

offset nulling facility

» OUT

Fig 10 Guard ring etched on a PCB and
viewed through the top of the board

of the circuit. If an op-amp with a low f;
value (such as the 741) is used, the R1
value can usually be reduced to zero.
However, many ‘high-fy’ op-amps tend
towards instability when used in the
unity-gain mode, and in such cases R1
should be given a value of 1k} or greater
in order to reduce the circuit bandwidth
substantially and thus enhance circuit
stability.

Figure 8 shows an AC version of the
voltage follower. In this case, the input
signal is DC blocked via C1, and the non-
inverting terminal of the op-ampistied to
ground via R1, which determines the
input impedance of the circuit. Ideally,
the feedback resistor R2 should have the
same value as R1. If R2has a high value, it
may significantly reduce the bandwidth
of the circuit; however, this problem may
readily be overcome by shunting R2 with
C2 (shown dotted in the diagram). If the
latter technique is used with a ‘high-f;’
op-amp, resistor R3should be connected
as shown to ensure circuit stability.

If a very high input impedance is
required from an AC voltage follower, it
can be obtained by using the basic
configuration shown in Figure 9,in which
R1 is 'bootstrapped’ from the op-amp
outputvia C2,sothatthe R1impedanceis
increased to near-infinity. In practice,
this circuit will easily give an input
impedance of 50MQ from a 741 op-amp,
this limit being set by the leakage
impedances of the op-amp’s IC socket
and the PCB.
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Fig 11 Input biasing of an op-amp. lps=

lha=1,, Biasing output error=I,(Ro—R,) x A =
A (Vo—Vy)

R1
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Fig 12 Unilateral DC voltage follower with
boosted output-current drive

100k

ut
Vi ‘
l

R2
100k
ot ANA A
Vy R3

Fig 14 Unity-gain inverting DC adder

If even greater input impedances are
required the area of PCB surrounding
the op-amp input pin should be provided
with a printed ‘guard ring’ that is driven
from the op-amp output, so that the
leakage impedances of the PCB, etc are
themselves bootstrapped and raised to
near-infinite values. In this case the
Figure 9circuitgives an inputimpedance
of about 500MQ when a 741 op-amp is
used - or even greater if a FET-input op-
amp is used. Figure 10 illustrates an
example where the guard ring has been
etched on the PCB.

Biasing accuracy

In the above descriptions of the
circuits shown in Figures 1-9, great
emphasis has been placed on the
selection of particular component
values in order to achieve ‘optimum
biasing’. In practice, however, op-amps
arevery versatile devices and can accept
considerable errors in the values of
these components. Figure 11should help
put the subject of 'biasing’ into perspec-
tive.

This figure shows the equivalent
circuit of an ‘idealised’ amplifier, in
which the actual op-amp has zero
intrinsic input offset voltage error, and
the voltage gain A of the complete circuit
is controlled by a negative feedback
network. The op-amp is biased by wiring
its input terminals to the ground or to a
‘common’ line via resistors R1 and R2.
The op-amp draws input bias currents
Iv1 via these resistors, and thus gener-
ates a voltage drop across each bias
resistor.

For all practical purposes, the two bias
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currents of any op-amp have the same
value. Consequently, if R1 and R2 have
equal values, the voltage drop across
each resistor will be identical. The result
of this is zero differential input voltage
and thus a zero biasing error at the
output of the circuit; this is the ‘ideal’
biasing arrangement. If, on the other
hand, R1and R2do not have equal values,
their voltage drops will differ — resulting
in an input differential error of /,(R>,—R,)
and an output error that is ‘A’ times
greater than this value. But how signifi-
cant is this error?

In practice, a bipolar op-amp such as
the 741 has a typical /, value of about
200nA (=0.2uA), corresponding to a drop
of 0.2mV across a 1kQ resistor. FET-input
op-amps, on the other hand, have typical
I, values of about 0.02nA, corresponding
to a drop of a mere 0.02uV across a 1k(}
resistor. Thus, in Figure 11, if the R1 and
R2 values differ by as much as 10k}, the
biasing output error from a 741 op-amp
will still only be 2mV in a unity-gain
voltage follower circuit, or 20mV in a x10
amplifier circuit. If a FET-input op-amp
were used in place of the 741, the biasing
output error of the voltage follower
would be amere0.2uV, and that of the x10
amplifier just 2uV.

From this, it can be seen that all of the
circuits of Figures 1-9 can accept
considerable latitude in their biasing
component values. With this point in
mind, let’s look at some more amplifier
circuits.

Current-boosted follower circuits
Most op-amps provide a maximum
output current of only a few milliamps;

p o

Fig 13 Bidirectional DC voltage follower with
boosted output-current drive

this is therefore the current-driving limit
ofthevoltage follower circuits of Figures
7-9. However, the current-driving capac-
ity of a voltage follower can easily be
increased by wiring a simple or a
complementary emitter-follower current
booster stage between the op-amp
output and the final output terminal of
the circuit, as shown in the basic designs
of Figures 12 and 13. Note that the
base—emitter junctions of the transistors
are wired into the negative feedback
loop of the op-amp, because this will
virtually eliminate the effects of junction
non-linearity.

The circuit shown in Figure 12 is able
to source large currents (via TR1), but
can sink only relatively small ones (via
R1). This circuit can thus be regarded as
a unidirectional, positive-only, DC vol-
tage follower. We’'ll illustrate several
practical applications of this type of
circuit in Part 4 of this 'Op-Amp’ series.

The Figure 13 circuit can both source
(via TR1) and sink (via TR2) large output
currents, and so can be regarded as a
bidirectional (positive and negative)
voltage follower. In the simple form
shown in the diagram, the circuit
produces significant cross-over distor-
tion as the output moves around the zero
volts value. This distortion can be
eliminated by suitably biasing TR1 and
TR2, in which case the circuit could be
the basis of a good hi-fi amplifier.

In practice, the two circuits have
maximum current-drive capacities of
about 50mA, this figure being dictated by
the low power ratings of the specified
transistors. Greater drive capacity can
be obtained by using other transistors.

Adders and subtractors

Figure 14 shows the circuit of a unity-
gain analogue DC voltage adder, which
gives an inverted output voltage equal to
the sum of the three input voltages. The
input resistors R1-R3 and the feedback
resistor R4 have identical values, and so
the circuit acts as a unity-gain inverting
DC amplifier between each input termi-
nal and the output. The current flowingin
R4 is equal to the sum of those flowing
through R1-R3, and the inverted output
voltage is thus equal to the sum of the
input voltages. For high-precision
applications, the circuit can be modified
to have an offset nulling facility.

Figure 14 shows only three input
connections, but the circuit can in fact
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TELESCOPIC MASTS .

Pneumatically operated telescopic masts.

25 Standard models, ranging from 5 metres
to 30 metres.

Dau manufacture the
broadest range of
single turn foil
dielectric
trimming
capacitors

in the world!

Dielectrics
Available:
Polyamid,

Polycarbonate,

polypropylane
and PTFE
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S R .

5
7
%

Capacitance Range:
Min C max from

3.5 pf up to 500 pf
depending on
series.

Size:

Smm up to 16mm
diameter.

Mounting
Configurations:
Vertical and
Horizontal with
single or double
adjustment.

Distributor

Ambit International

200 North Service Road, Brentwood, Essex CM14 4SG
Tel: (0277) 230909 Telex: 995194 AMBIT G

Hilomast Ltd

Dept RE12
THE STREET HEYBRIDGE — MALDON
ESSEX CM9 7NB ENGLAND
Tel. MALDON (0621) 56480
Telex No. 995855

LIMITED

Dau Components Ltd, 70-74 Barnham Rd, West Sussex
Tel: (0243) 553031 Telex: 86843
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Fig 16 Unity-gain DC differential amplifier, other-

mhov

Fig 15 Four-input audio mixer

Input

Non-inverted
output

Fig 17 Unity-gain balanced DC phase-splitter o

incorporate any number of inputs (each
via aresistance equal in value to R1), but
inthis case optimum biasingrequiresthe
R5 value to be altered to the parallel
value of all the other resistors. Further-
more, the circuit can - if so desired - be
made to give a voltage gain greater than
unity, simply by increasing the value of
the feedback resistor R4.

Another point to note is that the circuit
canbeusedasamulti-input‘audio mixer’
by AC-coupling the input signals and
giving R5 the same value as the feedback
resistor, as shown in the four-input
circuit of Figure 15.

Figure 16 shows the circuit of a unity-
gain DC differential amplifier = other-
wise known as an analogue subtractor —
inwhich the output equals the difference
between the two input signal vol-
tages(i.e. e;—e4). In this type of circuit
the component values are chosen such
that R,/R.=R;/R,;, in which case the
voltage gain A equals R,/R,. When, as in
Figure 16, R1 and R2 have equal values,
the circuit gives unity overall gain and
thus acts as an analogue subtractor.

Balanced phase-splitter

The next configuration to be con-
sidered - a phase-splitter - incorporates
a pair of output terminals, which deliver
outputs that are identical in amplitude
and form, butone outputis phase-shifted
by 180°(i.e. inverted) relative to the other.
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wise known as a subtractor. R,/R,=Rs/R,;; A=R./R;,

1
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Fig 18 Circuits and response curves of
simple first-order R—C filters. Parts a,b refer to
low-pass filters; parts c,d to high-pass filters

Figure 17 illustrates an easy way of
making a unity-gain balanced DC phase-
splitter, essentially by using just a pair of
741 op-amps. Here, IC1 acts as a unity-
gain non-inverting amplifier (or voltage
follower) and provides a buffered output
signalthatis identical to that of the input.
This output also provides the input drive
to 1C2, which acts as a unity-gain
inverting amplifier and provides the
second output, which is inverted but is
otherwise identical to the original input
signal.

ACTIVE FILTERS

Filter circuits are used to reject
unwanted frequencies and pass only
those wanted by the designer. A simple
R-C low-pass filter (Figure 18a) passes
low-frequency signals, but rejects high-
frequency ones. The output is down by
3dB at its ‘break’ or ‘cross-over’ fre-
quency f. of 1/(2nRC), and then falls at a
rate of 6dB/octave (=20dB/decade) as
the frequency is increased (see Figure
18b) . Thus, a 1kHz version of this filter
will give roughly 12dB of rejection to a
4kHz signal, and 20dB to a 10kHz one.

A simple R-C high-pass filter Figure
18c passes high frequency signals but
rejects low-frequency ones. The output
will be 3dB down at the break frequency
of 1/(2nRC), and fall at a rate of
6dB/octave for frequencies below this
value (see Figure 18d). Thus, a 1TkHz filter

of this type will give 12dB of rejectiontoa
250Hz signal, and 20dB to a 100Hz signal.

Each of the above filter circuits uses a
single R-C stage, and is known as a ‘first
order’ filter. If we could simply cascade a
number (n) of these filter stages, the
filter would be known as an 'nth order’
filter and would have an output slope
beyond f. of 6ndB/octave. Thus, a 4th
order 1kHz low-pass filter would have a
slope of 24dB/octave, and thus would
give 48dB of rejection to a 4kHz signal,
and 80dB to a 10kHz signal.

Unfortunately, simple R-C filters can-
not be simply cascaded; if they were,
they would interact and give very poor
results. Filters can, however, be effec-
tively cascaded by incorporating them
into the feedback networks of suitable
op-amp circuits. Such filters are known
as ‘active’filters. Let's look at some
practical designs.

Active filter circuits

Figure 19 shows the circuit for a
maximally-flat (Butterworth) 2nd-order
low-pass filter with a break frequency of
10kHz. This design gives unity overall
gain within its passband. To change the
break frequency, simply change the
value of either R or C according to the
formulae R,.w(kQ)=24 x (10kHz/f,.) and
Chew(PF) = 470 x (10kHz/f.sw), respec-
tively. In other words the component
values should be reduced in the ratio

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 61



”%ov

Fig 19 Unity-gain 2nd-order 10kHz low-pass
active filter f.=1/2.83nRC

R1 R2
39k 22k

1 OV

Fig 20 ‘Fqual components' version of a 2nd-
order 10kHz low-pass active filter. f.=1/2nRC

Fig 22 Unity-gain 2nd-order 100Hz high-pass
filter: f.=1/2.83nRC

out

ouT

Fig 25 300Hz -3 4kHz speech filter with 2nd-order response

10kHz:f,ew to increase the frequency, or
increased in the same ratio to reduce the
frequency. Thus, for 4kHz operation, the
R values (say) should be increased by a
factor of 10kHz/4kHz, or 2.5 times.

A major disadvantage of the circuit

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

shown in Figure 19 is that one of its ‘C’
values has to be precisely twice the value
of the other for correct operation, and in
practice this can result in some rather
odd component values. Figure 20 shows
an alternative 2nd-order 10kHz low-pass

out

Fig 23 ‘Fqual components’ version of a 2nd-
order 100Hz high-pass filter. f.=1/2nRC

filter circuit which overcomes this snag
and uses equal component values. Here,
the op-amp has a voltage gain deter-
mined R1 and R2-4.1dB in this case: itis
therefore vital that R1 and R2 have the
values shown.

Figure 21 shows how two of these
‘equal component’ filters can be cas-
caded to make a 4th-order low-pass
filter, with a slope of 24dB/octave. Note
in this case that gain-determining resis-
tors R1 and R2 are in the ratio 6.644:1
while R3 and R4 are in the ratio 0.805:1,
giving an overall voltage gain of 8.3dB.
The odd values of R2 and R4 can be made
up by connecting 5% resistors in series.

Figures 22 and 23 show unity-gain and
‘equal component’ versions respectively
of 2nd-order 100Hz high-pass fiiters,
while Figure 24 shows a 4th-order 100Hz
high-pass filter. The operating frequen-
cies of these circuits, and those of
Figures 20 and 21, can be altered in
exactly the same way as for the circuit
shown in Figure 19, i.e. increase either
the R or C value to reduce the break
frequency, or vice versa.

The final circuit to consider in this
edition of ‘Data File' is that shown in
Figure 25 which illustrates how the
Figure 23 high-pass and the Figure 20
low-pass filters can be wired in series to
make (with suitable component value
changes) a 300Hz-3.4kHz speech filter
that gives 12dB/octave rejection to all
signals outside of this range. The ‘C’
values of Figure 23 (the high-pass filter)
are reduced by a factor of three to raise
the break frequency from 100Hz to 300Hz,
while the ‘R’ values of Figure 20 (the low-
pass filter) are increased by a factor of
2.94 to reduce the break frequency from
10kHz to 3.4kHz.

JANUARY 1984



If you were asked what the link is
between Australia, Norway, New Zea-
land, Sweden, the United Kingdom and
Bahrain, you may have alittle difficulty in
coaxing the old grey matter to come up
with an intelligent answer. The reply
whichwe have in mindis Test Card ‘F’. All
these countries, plus others no doubt,
have at one time or another used this test
card for television test transmissions.
The girl on the test card must surely be
the most observed person on television
though few actually know her name. Just
for the record, she is Carol Hersee,
daughter of one of the BBC designers
involved with the production of Test
Card ‘F’.

Recent developments

Unfortunately Carol has been
banished from British screens in favour
of sample pages from the BBC'’s teletext
information service Ceefax as Trade
Test Transmissions were discontinued
last May. Incidentally, the test card
disappeared from |IBA channels many
years ago in an effort to fill almost every
available minute with programmes and
revenue-earning commercials.

An electronic test pattern is radiated
by the IBA (called the ETP-1 and featured
in the August 1982 edition of R&EW ) but
there are serious omissions in its design
if it is to be used satisfactorily for the
setting up of television receivers. For
instance, there isn't a centre circle for

checking linearity and, as it is an
electronic type, no flesh tones are
incorporated.

A brief history

Following the introduction of the
world’s first public high-definition tele-
vision service from Alexandra Palace on
2nd November 1936, it soon became
apparent to BBC engineersthatasimple
method of checking studio equipment
was required. An optical test card was
devised for placing directly in front of
studio cameras to check alignment. It
was called Test Card ‘A’ (Photo 1) and
was soon followed by an improved
version designated by the letter ‘B’. Both
test cards were never transmitted but
were used only internally.

When the television service resumed
following World War I, it was decided
that a new test card should be designed
and radiated for the benefit of service
engineers. Test Card 'C’ firstappearedin
the late 40s and continued, with minor
modifications, until the early 1970s.

The designers of this test card (Photo
2) could be justly proud of their
endeavours as it could check a whole
host of parameters -~ too many to list
here. The basic features of Test Card ‘'C’
were incorporated in all those which
followed in the UK.

As more and more television services
started throughout the world, a variety of
test cards emerged but most were based
on the BBC design. As the test card was
to be used not only by the BBC and
service engineers but also by television
retailers and the public, a decision was
made to broadcast a musical accompani-
ment. Initially 78rpm records were used
butin later years the music was carefully
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Farewell

to

Test Card

iF!

Keith Hamer and Garry Smith

Photo 1 Test Card ‘A’ —the first to be designed
by the BBC

Photo 3 First colour test card used by the BBC
way back in 1955 during experimental colour TV
transmissions outside normal programme hours
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Photo 2 The BBC Test Card ‘C'used in various
forms throughout the world

Photo 4 April 1964 saw the introduction of Test
Card ‘D' on VHF 405 lines
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ATTENTION 10 METRE OPERATORS!

NEW — especially for the 10 Metre users who have converted CBrigs
The AKD 10 Metre Linear Amplifier

% 25 Watts FM out for 4 Watts in

% 50 Watts PEP on SSB

% About 10 Watts out for Y2 Watt in (13.8V)

% Automatic RF sensing

% Fully protected output

% Relay switching employed

% Requires nominal 12 volts @ 5 amps (15 volts
maximum)

% In-line fused

% 2 year guarantee (including output device)

% British made £25.50

INCI VAT, p&p
10 Metre RF Switched, In-Line Pre-Amp.

s

% 3SK45 Dual Gate Fet, 15 dB gain
% Fail safe, will handle 10 watts through power
% 2 year guarantee

£14.50
' O O O B ¢ INcI VAT, p&p
Also available, the AKD range of RF INTERFERENCE FILTERS — high
performance, sleek appearence.
Used by British Telecom, Granada, ITT, Thorn-EMI and other prominent
companies.
Manufacturers Manufacturers
retail price retail price
Model/Type Specification Inct VAT, p&p Model/Type Specification Incl VAT, p&p
TNF2* Rejection — HPFS o
TUNEDNOTCH Inner>35dB HIGHPASS FILTER Rejection —
FILTER Outer>30dB (SPECIAL) Inner>60dB @« £6.73
{Notch on Inner Band width 2MHz Including Braid 30MHz & below
& on Braid) Insertion loss<0.5dB Break Transformer Quter>25dB @
*Suffix with centre Standard bands to £7.50 Mainly for 30MHz & below
frequency of which centred: commercial use Insertion loss @
interference. Amateur 2,4,10, UHF<2.5dB
e.g. TNF2/27.5MHz 15 & 20 metres
(for Citizens Band) CB(27.5MHz)
Exceptthat, inthe Other frequenciesto
case of Amateur Radio | order, upto 300MHz BB1 Braid rejection —
interference, justthe BRAID BREAKER >25dB @ 30MHz £6.32
Amateur Band may & below
be specified Insertion loss <2dB
e.g. TNF2/2 Metres
HPF1 Rejection —
HIGHPASS FILTER inner>60dB £6.32 RBF1 Rejection
& «@30MHz & below RADARFILTER Inner{only})
BRAID BREAKER Outer>15dB (VCRinterference approx20dB @ | 32
General Purpose (30MHz & below filter) 591.25MHz (CH.36) £6.
Insertion loss<<2dB also suitable as: Notch range: |
Useable to 200MHz UHF NOTCHFILTER 430-800MHz |
Limited useto Usechannel number !
400MHz or frequency, or ?hoatﬁ:zf;:
frequency band others to order ’
HPF2 Rejection — as asuffix
HIGH PASS FILTER Inner>50dB e.g. RBF1/70cms l
Without Braid Break below 30MHz £6.44 {for Amateur70cms
Insertion foss (« band} |
88MHz & above<2dB RBF1/CH38 |

Direct from the Manufacture — or from your local Amateur Radio dealer.

Trade enquiries welcome

* AKD * ARMSTRONG KIRKWOOD DEVELOPMENTS
62 Marcourt Road, Stokenchurch, High Wycombe, Bucks, HP14 3QU
Tel. 024-026-2360

3
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selected and compiled by the BBC
Foreign Recordings Unit in Broad-
casting House.

When BBC-2 officially opened on 20th
April 1964 (actually the opening was
delayed until the following day due to a
major power failure at Battersea, but
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Photo 6 The world-famous BBC Test Card F’
radiated from December 1967 until May 1983
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that’s another story...) a new test card
was introduced on BBC-1 405 lines
(Photo 4). This was designated by the
letter ‘D'. A modified Test Card ‘C’ was
radiated on BBC-2for atime (Photo 5) but
was soon replaced by Test Card ‘E’ which
was virtually identical to Test Card 'D’.

Photo 5 A moaified version of Test Card ‘C’
radiated by BBC-2 on UHF

N\

When the first colour television ser-
vice in Europe commenced on BBC-2, a
new test card (Colour Test Card 'F,
shown in Photo 6, was introduced. This
happened on 2nd December 1967; mean-
while, Test Card ‘D’ was continued on
BBC-1. From 15th November 1969, BBC-1
was duplicated on 625 lines UHF in
colour and so Test Card ‘D’ was replaced
by Test Card 'F'.

Electronic Test Card ‘F’

BBC engineers have recently been
active in preparing a new version of the
testcard in which all the area outside the
centre circle would be generated elec-
tronically. The area within the circle
(showing Carol and friend) was to be
generated from an electronic store.
These plans have now been abandoned.

Colour Test Card 'G’ which is a
modified version of the PM5544 electro-
nic test card, will still be used occa-
sionally by certain BBC regions for short
periods, mainly on BBC-2. This is
necessary as it enables expensive land-
line circuits to be released for sending
programme material between studio
centres. Test Card ‘F' will still be
generated internally at Television Cen-
tre in London and may be transmitted on
very rare occasions, notably if and when
the Ceefax equipment develops a fault.

So, regrettably, after 36 years of BBC-
TVradiatingatestcard onan almost daily
basis, the end of a broadcasting era has
arrived. It's time to bid BBC test cards a
final farewell.

An in-depth series in understanding

today’ world of electronics.

From'Ilexas Instruments.

The Understanding: Eleceranics Series was spectally
developad and writren to ave you an in-depth knowledge of this
world.

Each hook is comprehensive, ver casy ra understand. As
informative for the clecrronies butf as tor someone who's simply
meerested in what's going on todas.
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L Understanding Electronic Control of Energy Systems.
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2. Understanding Electronic Security Systems.
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The Cymar Q Meter

Designed by David Francis

Anyone involved with the development
of RF circuits will have occasion to wind
coils of a given inductance. The pro-
fessional will have access to an induct-
ance bridge, an expensive piece of
equipment not usually found in the
amateur workshop. Construction of such
an instrument will invoive costly close-
tolerance inductors, when they can be
found!

An alternative solution is the construc-
tion of a Q-meter which does not involve
any expensive components. Although
this type of instrument is primarily
intended for the sole function of measur-
ing the Q of an inductor, spin-off data
(e.g. frequency and calibration capaci-
tance) enable the rest of the coil's
constants to be calculated. Moreover the
readings can be taken at or near the
frequency of operation of the coil (very
important as you approach VHF), a
facility not found in most bridges which
operate with fixed oscillators at low
frequencies.

The theory

At the risk of teaching one’s grand-
mother how to suck eggs, the basic
theory of the Q-meter is as follows:

A tuned circuit resonates at a fre-
quency determined by the formula:

f= _1
anVLC

where f represents frequency of the
resonance in Hz; L, inductance in
henrys; and C, capacitance in farads. The
other important relationship is that
between the current passed by the tuned
circuit and the impressed voltage signal.
Now in a series tuned circuit, the
impedance is equal to the distributed
resistance contained in the circuit (see
Figure 1); but since most of this
resistance is contained in the inductor,
the impedance can be said to equal the
DC resistance of the coil. So if we apply a
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Fig 1: a) Equivalent circuit of an inductor, b)Equivalent circuit of a capacitor; and ¢) Simplified

series tuned circuit

signal at the resonant frequency, the
current that will flow will obey the
following:

I=V/RL )

where [ is the current passed by the
tuned circuit; V is the amplitude of the
voltage; and R_ is the DC resistance of
the inductor.

The capacitor and inductor in the
circuit will develop voltages that are
equal in amplitude but of opposite
phase, thus cancelling out. The ampli-
tude of this voltage will, however, be:

VL = IXL
where V_ is the voltage across inductor

and X_ is the reactance of the inductor.
By rearranging we get

= V/X.

and by substituting in equation 1, we get

VIR = VU/X,
SV = V.XURL (2)

However the textbooks tell us that X, /R_
is equal to the Q of the coil, so

vi=QVv (3)

and since the voltage across the capaci-
tor V¢ is equal to that developed across
the inductor it follows that:

Ve=Q.V (4)

The point of the present exercise is to
produce a Q-meter and from the above
we see that it is possible to measure the
Q of our inductor by placing itin a series
tuned circuit and measuring both the
applied voltage and the voltage across
either the inductor or the capacitor. The
ratio of the applied voltage to either V¢
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Fig 2: Circuit diagram for the Q-meter

or V_ will represent the Q of the

inductance.

Applying the theory

The first requirement for the Q-meter
is a variable frequency oscillator (VFO)
that will cover the desired frequency
range. Since most workshops will have a
signal generator available, it was
decided to use this as the VFO.

Inaddition, the tuned circuitrequires a
low impedance feed and since the signal
generator output impedance is not
always defined, it is imperative to
arrange for high to low impedance
conversion between the two parts of the
circuit. Similarly, in order not to infiu-
ence the tuned circuit, the output
voltmeter requires a high-impedance
low-capacitance input with a low impe-
dance output for feeding the diode
detector. in the interest of simplicity, it
was decided to use the same circuit for
both the applications. The circuit is
shown in Figure 2.

The input circuit comprises an FET
used in common source mode and
biased to have a drain current of 1mA.
This is accomplished by an appropriate
selection of the source resistor R2. A
good value to start with is 2k7 and then
either increasing its value (decreasing
drain current) or decreasing its value
(increasing drain current). Alternatively
the resistor could be replaced by a
preset potentiometer. The output of the
circuit — an emitter—follower — pro-
vides the necessary low output impe-
dance.

The detector incorporates a voltage-
doubler circuit to improve the sensitivity
of the instrument and it can in fact feed
meters ranging from 50uA to TmA.

it will be noticed that 10uF and 0.01xF
capacitors are placed in paraliel at
various points in the circuit. It is
important that these are bead tantalum
and ceramic respectively. Should the
wrong types be used, ‘holes’ will result in
the Q-meter’s frequency response.
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Fig 3: Foil pattern for Q-meter

Construction

The two amplifiers are constructed on
a printed circuit board (the foil pattern
for which is shown in Figure 3) bar the
two FET source resistors. When the
board has been completed, these 2k7
resistors can be tacked into position on
the copper side of the board. The 12V
supply is then connected and the voltage
on the emitter of the output transistor
checked. The vaiue of the source
resistor should be adjusted until this is
approximately 6V .

Once this has been completed, a
resistor of the required value may be
placed permanently in position on the
component side of the board and the

Fig 4: Component overlay
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PCB in its position in the cabinet. The
layout used is shown in the component
overlay (Figure 4), and this should be
adhered to if repeatable results are to be
obtained.

Most of the components are mounted
on the printed circuit board; however
there are a few additional points to bear
in mind.

Since the wiring associated with the
tuned circuit must be of low capacitance
in order not to affect the calibration, all
wiring must be as short as possible and
kept well clear of the chassis. Screened
wire must not be used except on the
input from the signal generator.

The capacitors on switch S2 must be
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to pay, the balance comes-out to around 4dB noise figure and 70dB intermodulation-free dynamicrangeinssb
bandwidths.

The second point is that, also to save money, designers shy away from the use of electromechanical relays for
antenna change-over switching and tend to use various forms of diode switch. These inevitably introduce
greater insertion losses than suitable relays, approaching 4dB in some circumstances. Thus it's not unusual
for the overall noise figure of a transceiver to reach 8dB.

At 144MHz sky-noise limits the maximum usable sensitivity of a receiver used for terrestrial communications
to about 2dB noise-figure. (This about the same as 0.05uV for 10dB s+n/n in ssb bandwidths). Lower noise
figures are easily obtainable with modern devices, but they won't let you hear any more! However thereis a
distinctadvantage in using a very low-noise preamp to improve the sensitivity of atransceiver — ifithas been
designed properly.

Overall (or system) noise-figure depends not only upon the noise figure of the preampilifier, but also on its
gain and the noise figure of the subsequent stage (the transceiver, in this case). By adjusting the gain of the
preamplifier itis possible to set the system noise-figure to any wanted value greater than that of the intrinsic
noise figure of the preamplifier.

Why bother to adjust the gain? Because any preamplifier will degrade the strong-signal performance of the
receiving system. The name of the game is to use as little gain as possible ahead of the receiver; just enough
low-noise gain to set the overall sensitivity to a level where external noise is the limiting factor is all that is
required. Use any more and the dynamic performance of the receiver will suffer unduly. A very low noise
preamplifier will minimise the gain needed ahead of the transceiver and hence the degradation of the
dynamics.

The SLNA 145sb is a preamplifier which has been designed using the principles summarised above
specifically for incorporation in the FT290. It will also complement other 144MHz transceivers for which no
complete front-end modification is available. Ask us about FDK 700's and 750's for example.

A low-loss nitrogen-filled relay provides a same alternative to diode switching. This is followed by a BF981in
an input noise-matched, output conjugately matched configuration for a very low noise-figure and optimum
dynamic performance. Following the output matching a variable attenuator provides gain control without
compromising the dynamic performance, which would be the case if the normal amateur practice of providing
gain control by varying the bias on G, of the BF 981 was followed.

After the attenuator, a properly designed Butterworth bandpass filter provides substantial rejection of out-of-
band signals.

The preamplifier is constructed and tested to very high standards. A plated-through-hole epoxy fibreglass
pcb is employed and bushed mountings are provided for mounting in the FT 290R. A cable kit utilising high
quality ptfe dielectric cables is also provided.
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i There are usually two reasons for the less than adequate sensitivity of current 144MHz transceivers. Firstly,

the receiver designer’s brief includes a dynamic range specification which leads him to balance large signal
handling with sensitivity. With devices currently available at prices the transceiver manufacturer is prepared
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