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THE AMATEUR RADIO SPECIALISTS IN KENT

CLOSED MONDAYS: 9 TO 5.30 TUES TO SAT

AUTHORISED
A
FDK FORTOP ' B.N.O.S. ‘ ADONIS

YAESU [£:10),0, GO £349.00 Converter.......... £26.95 1-100 Linear..£172.50 Safety Mic ........ £43.25
\®/ 725X (i £219.00 70cm TX............ £149.00 3-100 Linear..£172.50 Safety Mic ........ £28.95
70cm EXP......... £249.00 70cm TX/RX....£169.00 10-100 Linear..£149.50 503 Mic .............. £47.50
24cm TX oo £199.00 25amp PSU ... £12545 303 Mic.............. £36.50
FT290R Multimode TransCeiver 2m ..........ccceeveeeeievieenn. £269.00
SPECIAL OFFERS FT790R Multimode Transceiver 70cm ....£249.00
SMC 8C 220mA Charger {13A Style) ..o £8.80
MMB11 Mobile mount...........ccc.cc.... s pabbblag, ... £26.85
LAST FEW : TOTSUKO : 2M SSB/CW 1/10 CSC1A Carrying case ... sacRageided) BT £4.20
watt. Portable mobile rig complete STILL Ao JORToNIpliier FT790R + % £63:25
cm 10w Amplifier...... FL7010 amp P £91.00
ONIY oo £115.00 FT203R New 2m Handy............. bought together £ £169.00
FT230R 2m Transceiver 25w ... £299.00 inc 4 ... £259.00
YAMATO ROTATOR takes up to 8 element 2 FT730R 70cm Transceiver 10w.... % €. £229.00
FT208R 2m Handheld 2.5W......c........... Y 0wW¥ s £199.00

metre beam. Uses 3 core cable, in line and

| JAYBEAM — Full range in stock |

5XY/2m 7.8DB

MBM 28 70cm 11-5DB

LW 52m 7.8DB

FT708R 70cm Handheld 1w ... ...£179.00

neatcontroller .........ccocococciiiiiiiii, £40.00 SMCB8.9AA Compact charger (13A Style) ... £8.05
NC7 Base ChArger. .o £32.95
ALINCO EMR 400 ROTATOR similar spec to o o
KR400. Takes large 2 metre beam etc. FT778 Band RX/TX 100w output .. ... £459.00
FT7758 Band RX/TX output..... ... £425.00
£79.00, lower bracket.......cc..ccc.......... £14.00 FP700 Matohing AG PSU .. = eI
FC700 Matching Antenna Tuner ... £98.90
GLOBAL MINI CLOCK Rotate the FV700DM Digital VFD Unit.......... £200.00
Globe: London and Country zZone time. MKT77 Marker Unit.........cooooi s £10.35
Special price £45.00 FMUTZ7 FM UBI oo £27.20
JAYBEAMLOGBOOKS ........................... £2.10 FAST MAIL ORDER:

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

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

MBM 48 70cm 14.00DB
MBM 88 70cm 16.30DB

LW 82m 9.5DB
LW10 2m 10.5 DB
LW16 2m 13.4DB
C5 Colinear 2m 4.8 DB

LR1 Colinear 2m 4.3 DB

UGP/2m Ground Plane 0-0DB

C8 70cm Colinear 6-1 DB

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

ALSO: Poles, Masts, Rotors, Brackets
Clamps, Plugs, Sockets, Cable,
Tape etc in stock.

WE ALSO SELL:

Met: Welz: KDK: Azden: Drae: Datong: Diamond:
Sagant: Amtron kits: DK Tronics ZX software.

SEND LARGE SAE for details on any of the above
equipment. See us at the Longleat Rally

AMTRONICS

GU

wemm S2les assistant required of smart appearance. Call sign an advantage. ~ =* )
- To work 5 day week, Tues/Sat. Salary according to age and experience. o

¥ Please write in the first instance to Peter Stonell. ;’jﬁfi
-8 TOLLGATE BUILDINGS, HADLOW RD, TONBRIDGE.  TEL: (0732) 361850
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CHANGE IN PUBLICATION DATE
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Thursday publication date with effect from
the July, 1984, issue of R&EW. This means
that the July issue will be on sale from 14th
June

We regret to inform readers that due to
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enable us to maintain the high standard of
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will be 90p from this issue. This is your last
chance to subscribe at the old rate. See
page 80
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Magazines, Sovereign House, Brentwood,
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PRINTED: In England
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——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

vie

Two new printer mechan-
isms have been launched by
Epson (UK) Ltd - the M-170
(see photo), a 40-column
capacity dot matrix printer
and the M-1200 thermal
printer.

The M-1200 represents a
major  breakthrough  for
Epson by bringing the instal-

led cost for thermal printer
mechanisms down to a level
which will appeal to the home
computer marketplace. The
M-1200 has a 40-column prin-
ting capacity, uses 112mm
width thermal paper and
offers both text and graphic
mode with print speeds of
45cps and 0.41ps respectively.
The unit is compact, measur-
ing 139mm wide x 45mm deep

x 23.5mm high and a wide
range of applications
includes intelligent
instrumentation, home com-
puters and mini and portable
terminal printers. The unit
will cost£23 (based on quanti-
ties of 1,000).

The new M-170 is a true 40-
column capacity plain paper
printer with full dot graphics
capability. It is an extension

of Epson’s successful M-160
series offering all the same
benefits of clear dot print-
ing, low price, and compact
size with the additional
advantage of accepting nor-
mal paper of up to 69.5mm in
width.

The M-170 prints at 0.4 lines
per second and will be avail-
able for £21 (based on quanti-
ties of 1,000).

AR
AMPLIFIE

Amdio have just released a
60 watt MOSFET amplifier and
will have a 120 watt version
available in the late summer.
Amdio have found that there
is a market for an amplifier
with 5 microphone inputs and
1 auxiliary input at an
inexpensive price. The mic-
rophone inputs are balanced
line with XLR sockets with
transformers. There is auto-
matic override for mic-
rophone 1.

The output is 60 watts RMS
into8 ohms or 100 voltline and
MOSFET's are used in the
output stages. MOSFET offer

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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excellent performance, low
temperature operation and a
fast slew rate. They are
inherently free of crossover
distortion and thermal run-
away which results in this
range of amplifiers being of

very high quality and
reliability.

The 60 watt amp was
designed for installations

such as churches and confer-
ence use where up to 5
microphones are required.
The amplifier retails at £360
plus VAT, and is available
from stock. Details from:
AMDIO LTD, 26-28 Reading
Road South, Fleet, Aldershot,
Hants. Tel: (02514) 20567.

JUNE 1984
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Mostek Corporation
announces a new high-per-
formance 16-bit single-chip
microcomputer that can be
configured either as an
embedded stand-alone con-
troller in a single-chip mode
oras an intelligent peripheral
controllerin an expanded bus
mode.

Designated the MK68200,
the new component imple-
ments an architecture with an
advanced 16-bit instruction

set which offers high-speed
execution and code space
efficiency along with exten-
sive on-chip /O capabilities.

Included in the instruction
set are powerful bit-man-
ipulation, extensive BCD

arithmetic and high-speed
multiply/divide  operations.
As an embedded stand-alone
controller, this advanced
NMOS device is designed for
high-performance applica-
tions such as industrial con-
trols, robotics and
instrumentation.

ELECTROSTATIC FIELDMETER

A new high sensitivity, auto-
ranging electrostatic field-
meter, the JCI 101, has been
developed by John Chubb
Instrumentation - UK
Specialists in electrostatics
and electrostatic instrument-
ation. This fieldmeter gives
stable and accurate measure-
ment of electric fields in the
vicinity of ‘'static’ charges on
insulating or conducting sur-
faces.

The fieldmeter is designed
to investigate and monitor
static. Static can cause prob-
lems of material handling,
attraction of dirt and shock
risk to personnel in the plas-
tics, textile, paper and
packaging industries. In the
microelectronics industry
even low levels of static can
damage sensitive semicon-
ductor devices in manufac-
ture and during printed cir-
cuit board assembly and
handling. The high sensitivity
of the instrument enables low

JUNE 1984

levels of charge and low
voltages to be measured
remotely and without contact
to the surface. Voltages as
low as 100 volts can easily be
observed on a person at a
distance of 1 metre.

The JCI 101 fieldmeter is
compact, lightand easy to use
for handheld investigatory
studies around industrial
plant and the definite, stable
response with the auto-ran-
ging liquid crystal display
ensures reliable and unambi-
guous readings.

The front of the instrument
is provided with a simple
bayonet pin arrangement
around the sensing aperture
for easy mounting of additio-
nal units to expand the range
of application of the instru-
ment. One such unitisaguard
plate to assist interpretation
of measurements of charge
densities on plastic webs —
another is a Faraday Pail for
the measurement of charge
on small items.

SOLID-STATE TV CAMERAS

Industrial Monitoring
Equipment Ltd have recently
introduced a comprehensive
range of solid-state cameras
developed from charge-cou-
pled devices. The develop-
ment of practical cost-effec-
tive vision systems is arecent
phenomenon and they are
now able to offer relatively
low cost video cameras for
robotic vision.

The newsilicium solid-state
sensor technology provides
many advantages including
high reliability, control of
lighting variation by the use
of an anti-blooming device,

fast image capture speeds
and no image blurring when
the camera is moved quickly.

The NUMEVISION concept
provides the user with an
entire range of modular
image acquisition and pro-
cessing systems. Each system
is built upon a basemodel
depending on the CCD used.
It is completed with electro-
nic modules which are speci-
fic to precise applicational
requirements.

For further information
contact: /ndustrial Monitor-
ing Equipment Limited, Penn
House, Penn Place, Rick-
mansworth, Herts, WD3 1SN.

The JCI| 101 Electrostatic
Fieldmeter is part of the
broad range of electrostatic
instruments available from
John Chubb instrumentation.
For further information on

this and other instruments
available from JCI contact:
Dr J N Chubb, Unit 30,
Lansdown [Industrial Estate,

Gloucester  Road, Chel-
tenham. Tel: 0242-573347

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 5
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% Cirkit.A new name

This year Ambit will stop being Ambit. And Co?&::ltp?ert m';ﬁt; Commectons to
become Cirkit. Board Level product
Cirkit is more than just a change of name. It | 3
means a better service for you. Faster delivery. L
A bigger range of the best and latest
products with well over 10,000 different items
available.
Everything for the home and industrial user.

A whole new Cirkit range of constructional

. mputer e 2100012 0.55
kits, graded for the student, expert and BB e oo panter mod 78
] 025 wa ale 03-10021 450
enthusiast. I;SB:;)' D Socl);e? . 1025200 1.90
Modules to build for everyone. skl 1025100 130
Cirkit is a go ahead company that believes in | 20uprom eraser 4082100 3125
o a o o Z80 A Industrial Controller 40-82000 49.95
giving service to its customers. 6802 Industrial Controller 4068020 4995
There’s a technically skilled staff to help You. | s oo ooe e
We keep in touch with the manufacturers Nicad Batteries & Chargers
K i Minimum life 600 (300 PP3 size) full
and Wye kHOW What S gOlng on. . .« qs charge/discharge cycles. Batteries must be
As soon as new pI'OdUCtS are avallable, Cirkit charged from a constant current source
7 h as th em only. All batteries are supplied only with a
. residual charge and should be charged
Cirkit means a bigger catalogue. A better belore used. S
1 AA 12V 500mAH 01-12004 080 074
company to de al with. C 12V 22AH 0112024 235 199
And a wider than ever range of products D12V 40AH  0M2M 305 285
, . . PP B4V 110mAH 0184054 370 350
; that’s growing all the time. H1/22 PP3 Charger 11mA for 16 hours
For you, Cirkit means a bigger stock and R g =
better service . eI
o, . Will recharge AA, C, D and PP3 size cells
% For further information send for our latest wit;n;l;?;nﬁtic -v,?g"?gﬁffa‘iﬁ?ﬁ' win
) rec oliowh 1 M o
— catalogue or visit one of our three outlets at: 6XAA, 6xC, 2xPP3, 2xD+2xC,
. 2xXD+2xAA, 2xD+1xPP3,2xC+2XxAA,
=[ 200 North Service Road, Brentwood, Essex, OXCAIxPP3, 2 AR+ 1xPES T
. . Battery Adaptor 01-12001 0.96
? CM14 4SG; 53 Burrfields Road, Portsm(l))uth, s oEir: ove to Congens A sizeto
1 P size and one to convert C to D size. Both
f Hampshlre., PO3 5EB; Park Lane, Broxbourne, giocgndonctocomyeniCto Didaes Bath
Hertfordshire, EN10 7NQ. size.
> — e S G IS CEEENS CeEEE Sy S SHM IS e S S G A SIS SEME G — . d d
To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshire. —I f:::;f;’é‘,s uctors
S I enclose 80p. Please send me your latest catalogue and 3 x£1 discount vouchers! | LM30IAN DIL version 6103011 0.4
LM308CN  DIL version 6103081 0.65
I:Zr::ess | LM311CN  Popular comparator 6100311 046
LM324 Low power quad op am, 6103240 0.67
Telephone | LM339N l.ow;(:wer((:uadcompafator 6103390 0.68
/ Areaof Special Interest | tg":? gﬁ;’:g;’l:pq:‘:i”amp g:ﬁii: ?3
4 o @ | LM348  Quad 741 type op amp 6103480 1.26
, r ,' | LF351  BiFET opamp 6103510 0.49
LF353 Dual version of LF351 6103530 0.76
| LM380N  IW AF power amp 6100380 1.00
Bigger SfOCk. Better Service. | NE555N  Multipurpose low cost timer 6105550  0.45
t z
é " o K" 4 I~ - ¥ i /

,,ﬁ? NP
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for abetter service.

NESS6N  Dual version of the 555 6105560 050 | BC309  Compiement to BC239 5800309 0.08 | Monolithic Capacitors
uA74I1CN DIL low cost op amp 6107411 0.22 BC327 Driver/power stage 5800327 0.3 Pack of 3
UuA747CN  Dual 741 op amp 6107470 0.70 BC337 Driver/power stage 5800337 013 | In 04-10204 0.39
uA748CN 741 with external frequency MPSA13  NPN Darlington 5804013 0.30 | 10n 04-10304 042
comp 6104780 0.40 | MPSA63 PNP Complement to 100n 04-10404 0.45
HA1388  18W PA from 14V 6101388 2.75 MPSA13 5804063 0.30
TDA2002 8W into 2 ohms power amp 6102002 1.25 1310 JFET for HF-VHF 5902310 069 | Low Voltage Disc Cermaic
ULN2283 1Wmax. 3-12V poweramp 6102283 1.00 1176 JFET analogue switch 5902176 0.65 Pack of 5
MC3357  Low power NBFM IF system 3SKS1 Dual gate MOSFET-VHFamp 6004051 0.60 | 1 04-10203 0.20
and detector 61-03357 2.85 35K88 Dual gate MOSFET-Ultra lo 10n 04-10303 020
ULN3859 Low current dual conversion noise 60-04088 0.99
NBFM IF and detector 6103859 2.95 TIP31A  Output stage 58-15031 035 | P,
: olyester (C280,
LM3900  Quad norton amp 6139000 060 | TIP32A  Complement to TIP31A 58-15032 0.35 4 ( ) Pack of 3
LM3909N  8-pin DiL LED flasher 61-39090 0.68 | VN66AF VMOS Power FET 6002066 0.95 | 0 0410305 0.18
KB4445  Radio control 4 channel ZTX3866 Edine version 2N3866 5803866 0.45 | 47 0447305 024
encoder and RF 6104445 1.29 .
IN4001  Rectifier diode 1240016 0.06 | ;00n 04-10405 0.24
KBidio " Radigcontrel dehannel IN4002  Rectifier diode 1240026 007 :
receiver and decoder 6104446 2.75 al - : s 470n 0447405 0.51
[CM7555 Low power CMOS version of IN4148 General purpose silicon 1241486 0.0 WF 04-10505 0.66
ti 61-75 .98 o]0 o
mer 550 0% | Silicon Controlled Rectifiers R F Components
ICL8038CC Versatile AF signal generator RYS5- 100V 8A 5255100 0.50
with sine/square/triangle B 100 ' - 0.
OPs 6108038 4.50 C106DI 400V 4.0A 5200106 0.70 ]
TK10170 5 channel version of KB4445 61-10170 1.87 C122DI 400V 8.0A 5200122 145
HA12002 Protection monitor system .
for amps, PSUx, TXsete  61-12002 122 | 3mm Diameter LEDs
HA12017 83dB S/N phono preamp V178P Red 1501780 0.15
0.001% THD 61-12017 0.80 v179p Green 1501790 0.16
MC14412 300 baud MODEM controller V180P Yellow 1501800 0.18
{Eduro/US specs) 61-14412 6.85 i
Smm Diameter LEDs
CQY40L Red 15-10400 0.12
CQY72L  Green 15-10720 0.15
CQY74L  Yellow 15-10740 0.15 Fi[ters
Infra-Red LEDs CFU/LFB CFW/LFH SERIES
Y99 itt 0990 0. e .
et 1510 9% | Miniature 455kHz filters. /P and O/P
T . .
‘ impedance 2K. fs
Tri Colour LED -6dBW —40dBW
V518 Orange-Green-Yellow 1505180 0.60 | LFB6/CFU4SSH  6kHz  18kHz 1645512 195 i
° 1 12kHz 26kHz 16455 .
Capac!tors Llf.‘l::;(]’UﬁSF 15 195
¢ CFW455HT 6kHz 14kHz 1645525 245 IJ
A : LFG12S/
Qgiroprgcefsord& Mfurlnorles CFW455FT 12kHz 22kHz 1645528 245
opular and powe _—__.,_w‘—%w .
8bit CPU 2618400 3.40 ‘(‘IFM2455A Mechanical IF Filters for o 557 ’E
Z80AP10 2 port parallel input/output  26-18420 2.95 '

Z80A CTC 4 channel counter/timer 26-18430 2.90 Crystal Filters 2 Pole Types

Z8671 Z8 Micro comp. and Basic 2608671 17.50 10M15A 10.7 Centre Freq. 2010152  2.10
61163 16K (2kx8) CMOS 10MOBAA 10.695 Centre Freq.  20-11152  3.49

RAM 200nS 2636116 6.68
261326 32K (4kx8) quasi Inductors

RAMISS00S 2606132 15.00 We offer the complete Toko range of fixed
462 16K (16kx1) 150nS 2624116 1.59 . i and variable inductors. Over 500 coils from i
2764 64K (BkxB) 450nS 2602764 950 ) audio to V.H.F, See catalogue for details.
2732 32K (4kx8) 450nS 2602732 5.70

eri An
Voltage Regulators Aluminiam Electrolytics Radial pcB | 0l4ering Irons (Antex)
7805 5V 1A positive 2178052 040 | Mounting CS240  Iron 240VAC 17 Watts 5422300  5.20
7812 12V 1A positive 2778122 0.40 Packofd | XS240  lron 25W 240V High heat
7815 15V 1A positive 2778152 0.40 | o4 16V 05-10606 024 capacity 5422500 540
7905 5V 1A negative 2779052 049 | 47, 16V 0547606 028 | SK6 irse;e;(l)t;t@ Seraﬁt g; one semern Bidb
7912 12V 1A negative 2779122 049 | 47, 25v 0547607 0.28 ]
7915 15V 1Anegative 2179152 049 | 4700 63V 0547705 036 | MXS  Handy 12V 15W soldering
: g iron complete with
Transitors 4700 16V 0547706 048 crocodile clips and solder 5420004  5.60
BC182  General purpose 5800182 0.10
BC212  General purpose ss00212 0.0 | lantalum Beads /
BC237  Plastic BC107 5800237 0.08 Each | Please add 15% VAT to all advertised prices
BC238  Plastic BC108 5800238 008 | luf 35v 05-10501 0.18 | and 60p post and packing. Minimum order P
BC239  Plastic BC109 5800239 008 | 10uf 16V 05-10601 028 | value £2 please. We reserve the right to vary §
BC307  Complement to BC237 5800307 008 | 47uf 63V 0547601 0.45 | prices in accordance with market
BC308  Complement to BC238 5800308 008 | 47uf 16V 0547602 092 | fluctuation.
] , __ 9,
// BINE ’ w/ a s AT /4 W :/
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PRODUCT NEWS

TOOLHOLDERS

Having the right tools for
the job is one thing - equally
important is the need to carry
them in a way that is most
convenient, comfortable and
accessible for the user.

Jarvis  Manufacturing of
Eastbourne have a great
many years experience In
supplying toolholsters, cases,
wallets, wire wrapping gun
holsters, roils and belts.

Whilst some of their pro-
ducts are based on a standard
format, the great majority are
produced - often in fairly
small
specific

quantities — to meet
requirements.

The

customer supplies a set of
tools and consults with Jarvis
on any special prerequisites,
and Jarvis produce a pro-
totype prior to manufacture.

Jarvis’s capability in this
field has seen their toolhol-
ders in use across a broad
range of applications, includ-
ing medicine, electronics,
engineering, building con-
struction office equipment

servicing and electrical
repairs.
For further information

contact Ken Wagstaff, Jarvis
Manufacturing, 116 Seaside,
Eastbourne. Tel: (0323)
638624.

WITH SERIAL INTERFA

Motorola integrated Circuit
Group announces availability
of the MC145040/MC145041
analog-to-digital converters
with serial interface. These
devices are low cost, 8-bit A/D
converters with serial inter-
face ports that are compatible
with SP1, Microwire and other
similar interfaces.

The MC145040 offers the
following features: wide
operating supply voltage

range of 4.0V to 6.0V for
operation in NMOS as well as
CMOS systems; wide operat-
range of

ing temperature

-55°C to +125°C; conversion
rate of 16 microseconds for
the standard part.

To further reduce the sys-
tem cost, the MC145041 offers
an on-chip oscillator that
allows integration with low
cost MCUs that do not output
a clock signal. The inputs are
TTL-compatible which can be
driven with CMOS parts as
well. The 20 pin DIP packages
provide for 11 analog chan-
nels. These devices will also
be offered in plastic quad
packages. Contact your local
Motorola sales office or dis-
tributor for further informa-
tion.

8 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Now available from Semi-
comps are the Beckman T100
and T110 handheld digital
mulitimeters at a price that
competes with anolog
equivalents (£49 and £59) but
with the benefits of digitat
performance.

Theyfeature an easy toread
3% digit liquid crystal display
with automatic polarity, deci-
mal point and over-range
indication and a maximum
reading of 1999,

Allfunctions and ranges are
selected by a single rotary

switch and are fully protected
against overloads and tran-
sients and are shielded
against external fields.

The T100 can be selected to
read five ranges of dc and ac
voltage, six ranges of dc and
ac current, six ranges of high
power resistance and five
ranges of low power resist-
ance. The T110 has all these
range and function selections
plus an instant continuity test
facility in the form of a buzzer.

The multimeters are pur-
pose-built for heavy duty
using high quality compo-
nents throughout including a
CMOS integrated circuit.

R
WITH DIGITAL HO
Lascar Electronics have
announced the introduction
of a low-cost, low-power LCD
DPM with true digital hold of
displayed reading. Consum-
ing only 1mA from a 7-15V
supply, the DPM10 features

auto-polarity, auto-zero,
200mvV FSD, low-battery
indication, 12.5mm  digit
height and programmable

decimal points. Connection
to the 0.1in board pins can be
by direct solder or with a
connector (supplied). The

meter can be easily rescaled
by the user if required to
indicate different voltages,
currents or other engineering
units. With its good accuracy
and simple connections, this
meter is particularly suited to
high volume applications.
Supplied with a bezel, moun-
ting clips and connector, the
DPM10 is the answer to many
different measurement prob-
lems.

Details from: Lascar Elec-
tronics Ltd, Module House,
Whiteparish, Salisbury,

Wiltshire Tel: (07948) 567.

NEW POWER MOSFET
COLOUR BROCHURE

Ferranti Electronics
Limited has issued a colour
brochure highlighting its new
generation of Power MOS-
FETS. Ferranti Power MOS-
FETS are especially suited to
awide range of switching and
amplifying applications
where high input impedance,
high gain and fast switching
speed is desired. The
brochure gives fundamental
MOSFET information with
with aid of clear colour dia-
grams and compares the
MOSFET with existing bipolar
transistors. The MOSFET

structure, its mode of oper-
aion, its power handling capa-
bilities and its advantages
over bipolar transistors are
noted.

Enquiries to: John Fowler &
Partners Limited, Ashbourne
House, 334 Wellington Road
North, Stockport SK4 5DA.
Tel: 061-442 6060

SOCKET TO ME MOULDED

Custom Cables Internatio-
nal Limited, one of the first to
mould 9, 15, 25, 37 ‘D’ type
connectors onto cables, now
offer socket connectors
moulded onto round cable.

JUNE 1984



PRODUCT NEWS

The ‘Moulded Sockets' are
available on .100in x .100in
grid spacing and awide range
of contact quantities, 10 — 64
ways, are available. The
‘Moulded Socket’ connector
offers many advantages over
the Standard Ribbon Cable
Crimped Socket Connector.
These include the very low
price (up to 50% less in most
cases), and the fact that they
are very hard-wearing,
(almost indestructable).
Where frequent quick discon-
nect/reconnect capability is
required, they will not come
apart, can be used with
screened cable, and are avail-
able in any length and any
colour. Moulded Sockets are
available from CCl along with
moulded ‘D’ connectors and
matching mating headers.
Further information from:
Custom Cables International
Ltd, Units 2, 3 and 4, Shire Hill
Industrial Estate, Saffron
Walden, Essex CB113AQ. Tel:
(0799) 25014.

PRobUCT GUDE.
PROD UID

Distributor Axiom Electro-
nics Ltd has published its 1984
quick reference product
guide and price list, with
almost 200 pages of compo-
nents, tools and instruments
from Motorola, Sprague, Wel-
ler, Cooper Tools, Multicore
and - for the first time-H & T
Connectors. The guide con-
tains more than 10,000 indivi-
dual product lines, with the
information organised using
manufacturers’ part numbers
— which are also the Axiom
order numbers - together
with a product description,
prices, and price break
points. As well as the estab-
lished range of products
stocked in-depth by Axiom,
the guide now contains full
details of H & T components,
including sockets and head-
ers, which have recently been
added to the Axiom portfolio.

Copies of the guide are
available free from Axiom
Electronics at Turnpike Road,
Cressex Industrial Estate,
High Wycombe, Bucks HP12
3NR, Tel: (0494) 442181.

LBO-308S OSCILLOSCOPE
The LBO-308S is a battery-
/mains portable 20MHz dual
trace oscilloscope. it has a
high sensitivity of 2mV per
division and full triggering
facilities including a special
circuit to ensure positive
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A new triple output bench
power supply unit from Gren-
son Electronics, designed for
the home constructor, is
available as a kit at£59 or fully
assembled at £98, both prices
inclusive of VAT and delivery.
Called the Grenson BPU-4,
the unit has three variable
outputs; 3-8V at 2.5 amps, +8
to +16V, 0.5 amps and -8 to -
16V at 0.5 amps. The 8-16V
supply lines are tracking out-
puts providing a true +ve/-ve
supply across the range 8 to
16V. All the outputs are highly
stabilised with an output

change of less than 0.05% for
a 10% input change, and less
than 0.10% output change
from zero to full load. Ripple
is better than 0.05% P-P. In
addition, all outputs are fully
protected against long term
overloads, short circuits and
aginst the injection of exter-
nal voltages. Output voltages
are set by two front mounted
controls with two switched
moving coil meters indicating
voltage and current on all
lines.

Further information from:
Grenson Electronics Ltd,
High March, Daventry, North-
ants NN11 4HQ. Tel: (0327)
705521.

synchronisation with compo-
site video signals. The LBO-
308S can compare phase and
levels plus addition or sub-
traction of two signals.

it is compact in size
measuring only 120 x 235 x 320
and weighs 5Kg yet retains
ruggedness to withstand the
normatl wear and tear of field
service. A heavyduty carrying

LEADRR

T R

case is an available acces-
sory. The LBO-308S is sup-
plied complete with probes
and internal rechargeable
battery at a price of £569 +
VAT.

Further information: Than-
dar Electronics Ltd, London
Road, St Ives, Huntingdon,
Cambs PE17 4HJ. Tel. (0480)
64646.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

Papst Motors Ltd have
recently introduced two new
equipment fans — the 812 and
814 in a new frame size of only
62mm and weighing less than
3 ounces. Amongst the Papst
‘Superquiet’ range are two
new 24volt dc fans - the
4124GXL and 8124GL. The
8124GL in particular mea-
sures 79 x 79 x 38mm and is
capable of producing 38 m/h
airflow at a noise level of 24
dB(A) which is believed to be
arecord low for a framed fan
of this performance.

Further information: Papst
Motors Ltd, East Portway,
Andover, Hampshire SP10
3RT. Tel: (0264) 53655

S-I-L DELAY LINES

Dau Components believe
that their principals Bel Fuse
are the first company to offer
active single-in-line pack-
aged delay lines. The pin outs
are on 0.1in pitch and are
typically on 14 pin packages.
The height is a maximum of
0.35in and the width of the
pack is 0.20in maximum.
These 14 pin packages are 10
tap parts offering total delays
of 50, 100, 150, 200 or 250 nS.
The parts are also compatible
with TTL and DTL circuits.
The S-I-L arrangement fits
neatly into the modern resis-
tor and network packages
that help to increase density
and reduce overall board
size.

Further information from:
Dau Components Ltd, 70-74
Barnham Road, Barnham,
West Sussex PO22 0OES. Tel:
(0243) 553031

RADIOTELEPHONE TEST SET

A new portable, fully self-
contained radiotelephone
test set is available from
Systron-Donner Limited, of
Leamington Spa, Warwick-
shire. Complete testing and
alignment of mobile radio
equipment is now possible
with the Model FMPM-30,
which will be on show for the
first time at Communications
‘84.

Manufactured by Neuwirth
in  Germany, the Model
FMPM-30 covers all VHF/UHF
mobile bands up to 1000MHz.
The microprocessor control-
led test set comprises a
synthesised signal generator,
frequency counter, indepen-
dent and fully automatic mod-
ulation meter for FM, PM and
AM, two AF generators and an
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AA117  0.09 | BC157

AAT19 0.09 | BC159
AAY32 0.09 | BC182
AC107 0.28 | BC182L
AC126 0.17 | BC183
AC127 0.15 | BC183L
AC128 0.15 | BC184
AC128K  0.23 | BC184L
ACt41K  0.23 | BC212
AC142K  0.22 | BC212L
AC153K  0.23 | BC213
AC176 0.18 | BC213L
AC176K  0.20 | BC214
AC187 0.15 | BC214L
AC187K  0.20 | BC237
AC188 0.17 | BC238
AC188K  0.23 | BC300

ACY18 0.48 | BC301
ACY19 0.48 | BC302

AD142
AD149
AD161
AD162
AF124
AF125
AF126
AF127
AF139
AF239
AL112
AL13
ASZ15
ASZ17
AU110
AY302
AY106

BA145
BA148
BA154
BA157
BB101
BB103

0.60 | BC303
0.43 | BC327
0.22 | BC328
0.22 | BC337
0.25 | BC328
0.25 | BCs557
0.25 | BCY32
0.25 | BCY33
0.22 | BCY34
0.22 | BCY42
0.70 | BCYS56
0.80 | BCY70
1.00 | BCY7!
1.00 | BCY72
1.10 | BD115
1.80 | BD124P
1.80 | BD:24
BD128
B8D131
0.068 | BD132
0.10 | BD135
0.06 | BD136
0.12 | 8D137
0.13 | BD138
0.16 | BD139

B8B1058  0.18 | BD140
BB2058  0.24 | BD144

BC107
BC108
BC109
BC115
BC118
BC140
BC141
BC142
BC143
BC147
BC148
BC149

0.07 | 8D150
0.07 | 8D157
0.07 | 8D158
0.10 | BD166
0.11 | BD175
0.19 | 8177
0.19 | BD179
0.19 | 8D181
0.19 | BD201
0.068 | BD202
0.068 | 8D203
0.06 | BD204

0.32

0.33
0.38
0.42
0.42

BD222
BD225
BD232
BD237
BD238
BD443
BD437
BD535
BDS536
BDs37
BD538
BDX32
BDX65
BF180
BF181
BF183
BF184
BF185
BF194
BF195
BF196
BF199
BF200
BF257
BF258
BF259
BF336
BF337
BF338
BF362
BF422
BFdss
BF459
BFX29
BFX84
BFX85
BFX87
BFX88
BFY50
BFYS51
BFY52
BFY56
BFYS57
BFY64
BR100
B3SX19
BSX20
BSX21
BSX26
BSX29
BZX76
BT106
BT109
BT116
BT119
BT120
BU104
BU105

0.80

BU108
BU110
BUH
BU126
BU204
BU205
BU208
BU208A
BU208D
BU326
BU406
BU407
BU408
BUS00
BUS526
BY126
BY127
BY133
BY164
BY176
BY179
BY182
BY184
BY187
BY196
BY206
BY207
BY223
BYX10

CA270
CA3086
CA3089
CA3240
106D

MC1327
MJ2500
MJ2501
MJ2955
MJ3000
MJ3001
MJE29A
MJE30A
MJE340
MJE350
MJES20
MJE2955K

QA47
QA0
0Ag1
QA200
0QA202
0c2s
0C29
QcCss
QcC4s
ocn

oc2

0C200
QCPT1
ORP12
ORP60
ORP61

R20088
R20108

SAS560
SAS570
SN76003N
SN76013N
SN76023N
SN76033N
SN76110N
SN76115
SN76226
SN76227

728000
TAG06-60
TAGS21-
200
TAG4443
TAG4444
TAAS50
TBA120S
TBA395
TBA3%
TBAS20
TBAS30
TBAS40
TBAS560
TBAB0O
TBAB10S
T8A820
TBA920
TBAS50
TBA990
TCA800
TCAS40
TDA1170
TDA1412
TDA2002
TDA2003
TDA2020
TDA2030
TDA2522
TDA2530
TDA2532
TDA2560
TDA2593
TDA2540
TDA26%0
TIP29
TIP29A

0 mumaao
38 888883

B3BE33

TIP29C
TIP30
TIP31A
TIP3
TIP32A
TIP3
TIP3
TIPH1A
TIP41C
TIP42A
TIP42C
TiP47
TIP4g
TiP49
TIP110
TIPt12
TIP115
TiP117
TiP120
TIP121
TiP122
TIP125
TIP126
TIP127
TIP2955
TIP3054
TIP3055
TiSe1
T1S90
TS

2N 2904
2N.2905
2N.2906
2N 2507
2N.2926
2N 3019
2N.3053
2N.3054
2N.3055
2N.3055H
2N .3440
2N.3442
2N 3T
2N.3772
2N.3773
2N.4031
2N.4036
2N 4037
2N.4443
2N.4444
2N 5061
2N.5294
2N.5296
2N.6106
2N 6107
2N 6109
3N.128

0.18
0.18

3N.143 0.65
IN.914 0.02
IN.4001 0.04
IN.4002  0.04
IN4O03  0.04
IN.4004  0.04
IN4005  0.04
IN4006  0.04
IN4007 0,08
IN4148  0.02
IN5400 Q.09
IN.5401 0.10
IN5402  0.10
IN5403  0.11
IN5404 Q.11
IN5405 Q.12
IN5406  0.13
IN5407 0.3
IN5408  0.13
VOLTAGE
REGULATORS
7805 0.35
7812 0.35
7815 0.3%
7818 0.3%
7824 0.35
7905 0.35
7912 0.40
7915 0.40
7918 0.40
7924 0.40
78L05 0.28
78L12 0.28
78L15 0.28
74L18 0.28
74124 0.28
LM30SK  1.00
LM317K 2,20
LM317T  1.80
LM323K  4.20
LM723 0.32
78HGKC 5.70
78HOSKC 5.20
78GUIC  1.90
79GUIC 2,15
79HGKC 6.70
JAPANESE

TRA

28A73 0.30
28A104  0.32
28A198  0.22
28A203  0.30

28A473 037 |28 pin  0.20 | PCL84 0.50 | LM723 0.32 | LED 5mm

238854 0.25 [ 40 pin 0.25 | PCL8S 0.55 | LM741 Dil 0.15 | YELLOW 0.10
28877 0.32 PCL86 0.55 | LM741 LED 5mm

288337  1.20 | VALVES PCLB0S  0.55 | Met 0.45 | GREEN  0.10
28B405  0.22 | DY87 0.53 | PFL200  0.85 | LM3300 0.25
28C460  0.21 | D802 0.45 | PL36 0.80 | NESS5 0.15
28C495  0.60 | ECC®2 0.40 | PL504 0.95 | NE556 0.40 | BRIDGE

28C733  0.40 | ECC83 0.43 | PL508 1.90 | BYX55/ RECTIFIEERS

28C1161  1.10 | ECC84 0.40 | PY81 0.70 | 350 0.30 | 1A/50v 0.16
28C1172Y 1.80 | ECC85 0.40 | PY88 0.48 | BYX55/ 1A/100V  0.18
28C1279  0.24 | ECHgt 0.49 | PY500A  1.60 | 600 0.30 | 1A/200V Q.19
23C1306 1.00 | ECH84 0.52 | PL519 4.50 | BYX55/ 1A/400V Q.21
28C1307 1,00 | ECL8O 0.57 600 0.30 | 1A/600V  0.23
28C1520 Q.25 | ECL82 0.59 | ZENERS BYX55/ tA/800V  0.28
28C1969 1.30 | ECL84 0.57 | 400MV 800 0.32 | 2A/100v  0.38
28C2029 1.20 | ECL8S 0.57 | BZY88 Range BYX70/ 2A/200V 0,38
28C2078 1.20 | ECL86 0.49 | 2V7 to 39V 0.08 | 500 0.29 | 2A4/400V  0.42
28C2122A 2,00 | EF80 0.31 | 1.3W Zeners BYX70/ 2A/600V  0.54
28C2952 Q.27 | Efgs 0.34 | BZX6! Range 500 0.31 | 2A/800V  0.88

28D234 Q.37 | Efgg 0.43 | 2V7 to 39V 0.12 | BYX70/800 360 | 3A/200V  0.68

28K135 4,00 | EF183 0.45 BYX71/ 3A/400V  0.68

MB3712  1.50 | EF184 0.53 600 0.80 | 3A/600v 078

TA7205 1.50 | EL34 1.90 6A/200v  1.00

UPCs75  1.00 | EY86 0.31 | MEMORIES 6A/400v  0.80
EY87 0.31 | 2114 2,00 25A/100V  1.60
PCa7 1.00 [ 2716 3.00

Ics PCC85 0.42 | 2532 4.00 | LED

SOCKETS PCF80 0.58 | 2732 4.00 | LED 3mm ELECTROLY-

8 pin 0.08 | PCF200 1.35 | 2764 7.00 | RED 0.05 | TIC 4700UF-16V
14 pn 0.08 | PCFBOT  1.10 | 4116 075 | LED 3mm CAN 0.20
16 pn 0.08 | PCFB02 0,57 | 6116 8.00 | YELLOW 0.10

18 pin 012 | PCFB06  1.15 | LM324 0.30 | LED 3mm
20 pin 0.4 | PCH200 1.00 | LM380 0.60 | GREEN  0.10 | TRIPLERS

2 pn 016 | PCL8t 0.54 | LM331 1.00 | LED 5mm LP1135

24 pn 018 | PCL82 0.63 | LM709 Dil 0.30 | RED 0.05 | {4000Ser) 2.25

Please add 40p P&P and VAT at 15%.
Govt Colleges, etc.
orders accepted.
Quotations given for Large Quantities.
Please allow 7 days for delivery.
All brand-new Components.
All valves are new and boxed.

GRANDATA LTD.

9 THE BROADWAY, PRESTON ROAD,
WEMBLEY, MIDDLESEX, ENGLAND.
Telephone: 01-904 2093 & 904-1115/6.
Telex No 932 885 (Sunmit)
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TF200

Bench/Portable; 8-digit Liquid Crystal Display; Frequency range
10H2-200MHz; Resolution better than 1ppm; Sensitivity fypically 10mv
rms; Timebase accuracy 03ppm:; Battery life 200 hours; Frequency,
time average period, totalize & reset; 2 ranges, 5 gate times: External
clock facility; Complete with batteries.

TF040

Bench/Portable; 8-digit Liquid Crystal Display; Frequency range

10Hz-40MHz; Resolution 1Hz; Sensitivity 40mV rms; Timebase

accuracy 0.5ppm:; Battery life 80 hours; Frequency, totalize and reset;
2gate times; Complete with battenes.

PFM200A

Pocket size; 8-digit L.E.D. display; Frequency range 20Hz-200MHz;
Resolution 0.1Hz; Sensitivity typically 10mV rms; Timebase accuracy

2ppm; Battery life 10 hours; Frequency; 2 ranges, 4 gate times.

TP600 PRESCALER
Frequency range 40MHz-600MHz; Sensitivity 10mV rms; Powered
direct by TF200 or TF040 (leads supplied).
TP1000 PRESCALER
Frequency range 100MHz-1000MHz; Sensitivity 25mV rms; Will extend
TF200 and PFM200A capability beyond 1GHz.

For further information contact:-

Thandar Electronics Ltd, London Road, St Ives,
Huntingdon, Cambridgeshire PE17 4HJ
Telephone: (0480) 64646. Telex: 32250.

thandar

ELECTRONICS LIMITED

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

Radio Tachira, San Cristo-
bal on 4830 at 0345, OM with
station identification, YL with
a promo then OM with
announcements - all in Span-
ish. The schedule is from 0900
100400 and the power is 1T0KW.

EUROPE

Belgium
BRT (Belgische Radio en
Televisie - the Flemish

Authority) Brussels on 17610
at 1403, YL with a newscast in
the English programme for
North America and the Far
East, timed from 1400 to 1445
(not on Saturday or Sunday).
RTBF (Radio-Television
Belge - the French commun-
ity authority) Brussels on
17680 at 1025, the interval
signal which is the sound of
an African xylophone, this
signal originally being used
by Brazzaville in the Belgian
Congo prior to independ-
ence, then station identifica-
tion in French at the start of
that languaged transmission
for Africa and Europe, sche-
duled from 1030 to 1100.

Czechoslovakia

Prague on 9605 at 1434, OM
with the news during an
English presentation to
Africa, the Far East and South
Asia, timed from 1530 to 1625.

East Germany

Radio Berlin International
on 7185 at 1657, OM with
announcements and the sta-
tion identification at the end
of the English programme for
Europe, scheduled from 1615
to 1700.

France

Paris on 17795 at 1604, YL
with a newscast in the English
programmed World Service
to Africa and Europe, listed
from 1600 to 1700.

Greece

Athens on 17565 at 1520,
YL's with a Greek folk song
during the Foreign Service
‘Voice of Greece' programme
directed to North America
from 1500 to 1550.

Netherlands

Hilversum on 17605 at 1518,
OM with the station iden-
tification at the ciose of an
English programme  for
Europe on this channel from
1330 to 1420.

Poland

Warsaw on 7270 at 0651, OM
with a talk about the Polish
theatre and recent produc-
tions during an English trans

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

mission for Europe, sche-

duled from 0630 to 0700.

Spain

Madrid on 17660 at 1410, YL
with a newscast in the Span-
ish programmed World Ser-
vice (Programa Mundial)
which may be heard on this
frequency and in parallel on
17890 from 1400 to 1730.

Vatican State

Vatican City on 7250 at 1155,
YL with anews commentary in
English then OM in Spanish
during the multi-lingual lta-
lian, French, English and
Spanish news and comment
only programme for Europe,
scheduled from 1130 to 1200
(not on Sunday).

Vatican City on 11700 at
2013, interval signal, bells
then YL with the station
identification at the com-
mencement of the Portu-
guese programme for Africa,
timed from 2015 to 2030.

ASIA

Afghanistan

Kabul on a measured 6231
at 1555, YL announcer, OM
with songs and local-style
music in a programme of the
Domestic Service (2nd Prog-
ramme) in Pashto/Dari, timed
here from 1430 to 1630.

China

Radio Beijing on 9290 at
1414, YL with songs and music
in the Thai programme, sche-
duled on this channel from
1330 to 1430.

Radio Beijing on 9945 at
1420, OM with a long talk
during the Vietnamese trans-
mission, timed from 1400 to
1500.

Radio Beijing on 17605 at
0745, YL with atalk in Chinese
during a Domestic Service 1
programme, on this fre-
quency from 0100 to 1100.

India
AIRDelhion 9950 at 1452, YL
with the news in English until
1455 then the station iden-
tification and OM with a
programme in vernacular.

Israel

Jerusalem on 9385 at 2100,
‘pips’ time-check then OM
with station identificationina
relay of the Domestic Service
Network ‘B' to Europe and
North America from 0400 to
0615 and from 1745 to 2310 on
this frequency, entirely in
Hebrew.

Kuwait
Kuwait on 9840 at 1510, OM
with recitations from the Holy

Quran in a Domestic Service
General Programme pre-
sentation which is on this
channel from 1505 to 0015.

North Korea

Pyongyang on 6577 at 2047,
OM with a talk in the ‘Radio
Magazine' series — all about
internal events and all in the
English programme for
Europe, scheduled from 2000
to 2150.

Pakistan

Karachion a measured 9864
at 1445, OM with announce-
ments, OM with a song and
some local orchestral back-
ing, YL with station identifica-
tion at 1447 during the Urdu
transmission for the Middle
East and the Persian Gulf,
timed from 1330 to 1600.
Karachi is listed on 9860!

Karachi on 17640 at 1023,
OM with a news commentary
in the Indonesian prog-
ramme, scheduled on this
channel from 1000 to 1045.

Turkey

Ankara on 7154 (measured)
at 2020, OM and YL alternate
with a news commentary,
mainly about local events and
affairs, in the English prog-
ramme for Europe, on this
frequency from 2000 to 2100.

Yemen Arab Republic

San'a on 9780 at 2100, OM
with recitations from the Holy
Quran, OM with announce-
ments and station identifica-
tion in Arabic, the National
Anthem and sign-off at 2106.
This is a Home Service pre-
sentation entirely in Arabic
and is scheduled from 0230 to
0700 and from 1000 to 2100 on
this channel.

Translated from DXers
shorthand into English, this
heading becomes English
Programmes - a list of which
has been sent to the writer by
W M Rigby of Morecambe,
Lancs. All are correct at the
time of writing and are listed
here in GMT order.

0900 to 1030 9535 Berne,
Switzeriand; 1015 to 1045
17775, 21655, 21695 Dubai,
United Arab Emirates; 1100 to
1200 21535, 25790 Johannes-
burg, S Africa; 1300 to 1600
9585, 15220, 25790 Johannes-
burg; 1630 7065 Tirana, Alba-
nia; 1630 5930, 7345 Prague,
Czechoslovakia; 1800 10040,
15010 Hanoi, Vietnam; 1830
7065, 9480 Tirana; 1900 10040,
15010 Hanoi; 2000 7155 (but
see above) Ankara, Turkey;
2030 7065 Tirana; 2030 10040,
15010 Hanoi; 2115 to 2245 9805

Cairo, Egypt; 2200 to 2300 9560
Ankara and 2200 7065, 9480
Tirana. Where termination
times are not shown, the
transmissions are of 30 min-
utes duration.

Our thanks are due to WMR
for his efforts on our behalf.

The almost endiess search
for clandestine transmitters
continues unabated and so
doestheinterest dispiayed by
many DXers. In one notable
SWL publication a special
section is devoted to them
almost every month and also
deals additionally with the
pirate pop stations never
mentioned in these articles.
Clandestine stations are
political and claim to repre-
sent an opposition to the
governments with which they
are at variance. | shall be
dealing with the clandestine
stations more fully at a later
date but for the moment |
bring to your attention one of
the latest loggings.

Voice of the PLA

Voice of the PLA (People's
Liberation Army) on 9627.6
(measured) at 1115, orches-
tral version of the Inter-
nationale followed by OM
with station identification in
Chinese (‘Jiefangjun  Zhi
Sheng') and sign-off. The
transmissions are irregular,
the subsequent three days
listening sessions drawing a
blank. An alternative fre-
quency is that of 7524.6 but no
joy there either

[ _NOWLOG THIS |

Radio Nacional de Sao
Tome on 4807 at 1957, OM’s
with a discussion in Portu-
guese. This one has been
back on its original frequency
on the short waves for some
months now after aprolonged
absence. The Home Service
entirely in Portuguese oper-
ates from 0530 to 2300 (Satur-
day until 2400) with a power of
10KW. The full identification
is ‘Aqui Sao Tome transmite
Radio Nacional de Republica
Democratica de Sao Tome e
Principe’.

Radio Station 4VEH Cap
Haitien, Haiti on 4930 at 2302,
OM with announcements and
a talk in French. This is
another transmitter absent
for some time from the short
waves, seemingly abandon-
ing its 9770 and 11835 chan-
nels. The schedule s
reportedly from 1100 to 1500
and from 1900 to 0400. Listen
then on 4930 around 2300.
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REGULATORS

LM317T Plastic TO220variable
LM317 Metal

7812 Metal

L036 TO3 Metal 12v L0O37 15v ....
7805/12/15/24 plastic
7905/12/15/24 plastic
CA3085TO99

LM723 14 dil or TO99
EPROMS/MEMORIES
2764 300ns

2716 Exeqpt
2102500ns AMD.. ....80p 10/£6.00
£1.0510/£8.50
POWER TRANSISTORS
2N3055 Motorola

2N3055 Ex eqpttested

50p 5/£2.00

MJE2955 equiv
DISPLAYS
Futaba 4 digit clock fluorescent display

Futaba 8 digit calculator fluorescent
display 9CT-01-3L ...£1.50
LCD Clockdispiay 0.7 digits.. ... £3.00
Large Clockdisplay 1" digits
7seg0.3” display comm cathode
MISCELLANEOUS
QUARTZ HALOGEN LAMPS
A1/21624v 150w
H112v 55w (car spot)
WOUND POT CORES
with adjusted unused
RM7 LA4245
RM8 LA4344
TOK KEY SWITCH 2 POLE 3 KEYS
ideal for car/home alarms £3... 100+ £2.00
12v 1.2w small wire ended lamps
fit AUDI/VW TR7VOLVO 10/£1.00
14v0.75w MES lamps
Heatshrinksleeving pack
PTFE sleeving pack asstd colours ...
250 mixed res diodes, zeners
Convergence pots asstd
Mixed electronlytic caps
ITT CASS RECORD/PLAY AMP+cct

Stereo cassettedeck....

Stereo cass R/P head

Mono head £1 Erase head
Thermal cut-out50°C,77'Cor85'C
Thermal fuse 121°C 240v 15A
sim RS 413-563
Veropinsfit0.1” Vero

Double sided PCB pins

TO220 Micas + bushes 10/50p...
TO3Micas + bushes

RELAYS 240v AC coil PCB mounting
2polechangeover
3polechangeover
Varley24vdc4pc/orelay
Fig8 mains cassette leads
KYNARwire wrappingwire 2ozreel £1.00
PTFE min screened cable 10m/£1.00
TOKIN MAINS RFI FILTER 250v 15A.£3.00
TDKMAINSRFIFILTER 115v 15A

Epoxy potting compound 500g
Mercury tilt switch small

Minrotary sw4p ¢/0 1/8" shaft

Thorn 8000 TV audio o/p stage

10m7 CERAMICFILTER 50p

6m CERAMICFILTER

100/50p

100/£2.00

.£1.00

KEYTRONICS

240vACFAN 4.6 SQUARENEW £5.50
12v DC Brushless fan reversible 2.5 sq 2"
deep QUIET

KLIPPON terminal block EKS 12/4 12 way
20Atermblock

BELLING-LEE 12wayblock L1469.4/£1 00
POTENT|OMETERS short splndle 2k5 10k

500k lin 500k log long spindle

555 Timers d

40KHZ ULTRASONIC TRANSDUCERS

EX-EQPT.NODATA PAIR/£1.00

RECTIFIERS

120v 35A stud

12FR400 12A 400v small stud..

BY1271200V1.2A.........c........

1N5401100v 3A

BY254 800v 3A

BY2551300v 3A

1A 800v bridge rectifier

6A 100vbridge

10A 100v bridge ...

15A 100v bridge ...

25A 200V bridge

25A 400v bridge

SCRs

2N6399A 10A 600v

BTX95800v 15A

35A 800vstud

70A500v large stud J

MCR106 equiv 4A 400v 40p ea...100/£20.00

2N50618A 60V TO924/£1.00....100/£10.00

TICV10D 8A 400vTO823/£1.00
100/£15.00

TRIACS

TXAL 228 8A 400 visoitab

25A 800v ex eqpttested

20A 500v isolated ex eqpt. tested

CONNECTORS

‘D’9way £1.00 15way £1.25 25 way £2.00

37 way £2.00 50 way £2.50

(EX EQPT price perpair) covers 50p ea

AMPHENOL (Centronics) 36 way plug +

sktexeqpt 5

0.1" double sided edge connector 32 way

ideal ZX81/SPECTRUM .

0.1 d/sided PCB Plug 24 + 25way.... £1.50

2 pole sub min connectors ideal radio

control RS 466/472/488/343 5 pairs/£2.00

IDC CONNECTORS

25WAY 'D’'SOCKET

20WAY SOCKET (ORIC PRINTER] ..

26 WAY SOCKET (BBC PRINTER})....

34WAY SOCKET (BBC DISC DRIVE)

£2.00

2/£1.00

£1.50

£1 00
£1.50

40 WAY SOCKET

IDC EDGE CONNECTORS D/S EX-EQPT

34 WAY (FITSDISC DRIVE PCB)

40WAY (FITS CENTRONICS 739 PCB})
£3.00

WIRE WOUND RESISTORS 2.5W (W21 or
simy)
R10, 1RO, 2RO, 2R7, 3R9, 5RO, 4R7, 10R,
12R, 15R, 18R, 20R, 27R, 33R, 36R 47R 100R
120R 180R 270R 330R 390R 470R 560R 680R
820R 1K 1K21K31K82K7 3K3 10K

10 FOR £1.00
W22o0rsim6 watt 7for£1.00
R22 1R5 9R1 10R 12R 20R 33R 51R 56R 62R
120R 180R 270R 390R 560R 620R 1K2 2K2
3K3 3K9 10K

MIN ORDER £2.50
UNIVERSITIES - COLLEGES - SCHOOLS - GOVT DEPARTMENTS
P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

50p OTHERWISE (LIGHT ITEMS)

332 LEY STREET, ILFORD, ESSEX

Shop open Mon-Sat 10am-2pm

TELEPHONE: 01-553 1863

ADD 15% VAT TO TOTAL

W23 or sim9watt 6for£1.00

R22 1R03R06R856R 62R 100R 270R 1K8 10K

W24 orsim 12 watt 4for£1.00

10R 68R 75R 200R 270R 400R 620R 1K

PHOTO DEVICES

Slotted opto-switch OPCOA OPB815
£1.30

2N5777 50p 100/£26 1000/£190.00

TIL81T018 Phototransistor

TIL38Infrared LED

OPI12252 Optoisolator ..

Photo diode 50p

MEL12(Photodarlington base o/c})

RPY58 LDR

LEDs REDSmm ors5mm 12/£1.00 ....£5/100
GREEN + YELLOW 3/5mm 10/£1 00
£6/100

FLASHING RED5mm

BICOLOUR RED/GREEN 5MM OR RECT
5/£2.00

DIODES

100/£1.25

100/£1.50

100/£2.00

100/£3.00

183740 Germanium...

1N4004 or SD41A300v ..

1N5401 3A 100V

BA157 1A 400V Fast Recovery .... 100/£2.50

BA1591A 1000V Fast Recovery .. 100/£3.50

MULTI TURN PRESETS

10R 20R 100R 200R 500R

2K 5K 22K 50K 100K 200K

IC SOCKETS

8 pin 12/£1.00 14 pin 10/£1.00

18/20 pin 7/€£1.00 100/€12

22/28pin  25p 24pin 25p

1k/£130.00

40 pin 30p 16pin 12/€1

TRIMMER CAPACITORS small

Grey 1.5-6.4pF GREEN 2-22pF
YELLOW 2-16pF

SOLID STATE RELAY NEW 10A 250v AC

zero voltage switching

control voltage 8-28vDC

VARIAC0to 270v 12A new uncased

1k/E90
100/£20

100/£6.00

6for 50p

£20.00
VARIAC 0to 130v6A new uncased....£6.00
POLYESTER/POLYCARB CAPS
10n ax 100/£2.00 22n radial 100/£2.50
47n rad 100/£2.50
1u 250v Polyester C280
5/£1.00 100/£10.00
1u5P/carb15mmrad
2u2160vred 28mm
470n250v AC X rated rad
100N 250V AC Xrated rad 20mm
33n250v AC Xratedrad 15mm
BEAD THERMISTORS
GLASSBEADNTCRes @20'C’
250R 1K2 50K 220K 1M4
R53THERMISTOR
BEAD TANTALUM CAPS
47u3V 10u6V368u6V 12/£1.00. 100/£6.00
2u2 20V ........ ... 8/£1 100/£8.00
SMALL AXIAL CERAMIC CAPS 50V )
15p 18p 22p 27p 33p 47p 68p 82p 470p in 10N
100/£3.00
STEPPER MOTOR 4 PHASE 2 9v
WINDINGS £4.00ea 10/£35.00

100/£5.00
100/£10.00

4/£1.00

OFFICIAL ORDERS WELCOME

ELECTRONIC COMPONENTS BOUGHT FOR CASH

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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——POINT OF —
——CONTACT—

The general interests of some of our readers are shown below. If you have similar interests why not
establish a point of contact at the time and on the band indicated

If you wish to be included in this scheme, would you please complete and return the form below and
send to: Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE.

MOST IMPORTANT — include a telephone number — if you have a particularly interesting contact so

that we can contact you for details for publication.

GA4LNA:

Usually available Mondays
to Fridays between 06.30 and
07.15 and before 12.00 during
weekends on 1.8,3.5,7, 10 and
14MHz. Uses CW mainly but
sometimes phone on RNARS
nets nr 2069. Equipment
includes Redifon marine
TCVR with H/B synthesiser
and his special interest is
Homebrew. Most interesting
contact was QSO and CARU
from the Magnus oil platform.

5B4NA:

Usually available daily
except Mondays and Tues-
days between 13.30 and 16.30
GMT on 10, 15 and 20 metres.
Uses phone and CW. Equip-
ment includes FT-902 DM and
his special interests are DX
stations and contacts with
USA stations. Most inter-
esting contact to date was
QSO-A3J with 5W1DZ in Apia
{Western Samoa) on 21.243.

G4VFG:

Usually available between
22.00 and 24.00 Monday to
Friday on 80m and at various
times during the weekends
on 10 metres and 2 metres
SSB. Uses mostly phone but
occasionally CW. Equipment
includes Yaesu FT77, Eddys-
tone EC10RCVR, Trio 2300 FM
2m, Belcom liner 2SSB. His
special interests are QRP
portable work on VHF, con-
struction and simple anten-
nae. Most interesting contact
was VP8ALD on S Orkney on
28MHz.

GA4NNJ:

Usually available daily on
20, 40 and 80 metres. Uses CW
only.

Equipment includes
Homebrew QRP on 80m and
Heath HW7 40/20/15. His spe-
cial interests include rag-
chew around the UK on 80m.
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GU6ONAE:

Usually available daily after
18.00 on 144MHz. Phone only
at present. Equipment
includes 1C290H, IC2E, Bel-
com Liner 2, R1000, Vic 20 with
MPTU-1 terminal unit (RTTY).
His special interests are /P
operation, RTTY, amateur
satellites and FSTV (receive
only).

G3VMR:

Usually available Sundays
on 2m, CH14 (145/-35) and 10m
(28.4). Nets 11.00 (social), 19.30
(data). Uses phone, FM pre-
ferred. Equipment includes
Multi 2000 & Atlas 210. Special
interests are high speed data
and news bulletins using
CCITT tones at 300 and 1200
baud, text and programs.

G3IFM:

Usually available daily
between 08.00 and 20.00 on 160
through 10 metres (local
chats on 2m). Uses RTTY and
AMTOR. Equipment includes
FT1012D, VIC-20, AMTOR
AMT-1,5band vertical ant. His
special interests are RTTY
and AMTOR mainly 20m.
Auto-mode available on 14075
MHz daily. Most interesting
contact was FP8 in 1950s,
10Watts CW on 7MHz.

G1ESG:
Usually available on
Wednesdays, Fridays and

Sundays between 08.30 and
21.00 on 144 MHz. Uses phone,
F3E and sometimes J3E.
Equipment includes Icom
IC2E and FT290R. His special
interest is DX. Most inter-
esting contact was Lebanon
during lift, RST (5-0-3).

G3ZNZ:

Usually available most days
on 144 and 432MHz. Uses J3E
and FM mainly horizontal.
Equipment includes FT221R

Mutex Board, FT780R and
19ELE ‘Cushcraft’ Boomer.
Special interests are radio
computing with Dragon 32,
diplomas especially DLD1000
on VHF and PA1000 2 metres
VHF. Mostinteresting contact
made to date was QSO with
King Hussein (JY1) and his
then wife Princess Muna
(JY2). Both confirmed. Last
QSO to complete ‘WAB' gold
(13) and ‘Mary Rose’.

G3NRW:

Usually available on Sun-
days between 0900 and 1300
on 2, 4 and 20 metres. Equip-
ment includes FT200, MM
transverters, Nascom for
RTTY and AMTOR. He is
editor of ‘Datacom’ and of the
BARTG quarterly magazine.
His special interests are
RTTY, AMTOR, Packet radio,
computers, QRPp (50mW on
20m) and transmitting RTTY
news on 2m on Sundays at
10.30.

G3YLR:

Usually available most days
on 3.5MHz through 30MHz
and 144-146MHz. Uses mainly
phone. Equipment includes
HF bands, Ten Tec Argosy I,
144-Trio 2300 and 40w amp.
Special interests are RNARS,
AMSAT, G-QRP, mobile,
Technical interest: antennae
transmission lines, methods
of matching. Has upwards of
1000 QSL cards and has had
one interesting QSO with Jan

Mayen lIsland and another
with St Kilda.
G1DCD:

Usually available daily
between 1800 and 0100 on 2
metres. Uses phone and
RTTY. Equipment includes

KDK FM 2030, Belcom LS102
and MM transverter. Special
interests are AMTOR, satel-
lite work and European DX

Most interesting contact was
made with FE6BY (France).

G8YOX:

Usually available early
evenings on most days on 2m,
23cm and above.

Uses phone, RTTY with
computer, SSB, ATV. Equip-
ment includes, Trio TR1010
SSB Txcvr, H/brew linear,
H/brew FM Synth Rig, 9ELE
Tonna, 24 EL% Quad (23cms)
and his special interests
include VHF/UHF DX, Meteor
scatter microwave propoga-
tion, homebrew equipment
and computer-aided com-
munication. Most interesting
contact to date was made with
Karl OK1KH/P. Czech 2m
SSB.

G3FCK:

Usually available most days
during the afternoons of the
winter months and in the
mornings and early evenings
during the summer. He uses
CW only and the bands pre-
ferred are 80, 40, 20, 15 and 10
metres. Equipment includes
homebrew QRP, med pwr,
QRO and his special interests
are homebrew gear, U/W
awards, DARC (DIG) awards
and experimental ‘small gar-
den’ antennae. His mostinter-
esting contact made to date
was with a Japanese Maritime
Mobile.

GéYaD:

Usually available late even-
ings on Thursdays and at
weekends on2m. Uses phone.
Equipmentincludes FT290R +
Mickey Mouse 10W linear and
FT1012 (listening only). He is
club secretary of the 308
Amateur Radio Club and his
special interest is computer
link-up to Ham radio. Most
intersting contact to date was
Vic Elliot (VE1QH) Nova Sco-
tia lighthouse keeper.
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POINTS OF CONTACT

G2VF:

Usually available most
afternoons and evenings on
40, 15, 20 and 10m (CW only).
Equipment includes Heathkit
HX1681 and DX100 transmit-
ters, HF loop antenna. Special
interests include loop anten-
nae for HF bands. RSGB QSL
awards. Bureau Sub Manager.

Had an interesting contact

with  OR4VN during the
Antarctic expedition of
1964/65.
G3AKG:

Usually available Monday to
Friday: 08.00-09.00, 09.30-10.30,
15.00-17.00 on 10, 15 and 80
metres. Uses CW and SSB.

Equipment includes FT101E
(modified), Standard C8500
and Datong downconverter.
Special interests are various
nets, 80m, KSG, BTI, RNARS
and RAOTA.

G4ASR:
Usually available daily from
16.00 on 70, 144, 432, 1296 and

5760 MHz. Uses SSB, CW,
FSTV, RTTY. Has various
equipment and his special
interests include EME on
144/432 MHz, MS on 144 (432),
Auroral, Sporadic-E and DX
Tropo. Most interesting con-
tacts made to date: 584AZ on
70 MHz, LA6HL/TF Iceland,
three QSO's on 144 MHz.

POINT OF CONTACT

Telephone NO oo
Type of Licence A.....ccoeeee. ] Bl ]

Bands USUAY Preferred ...t e e s
Operatingdays M T W T F § S
[ =lo [UT1 o111 1 ) S P OUEP
[ 1T e L= A A" A S T
Special interests g DX, AMSAT ©C ... et e s s b a e e

We are pleased to accept Points of Contact not on our order form

— CORRECTIONS —
—— AND MODS ——

Whilst every effort is made to minimise errors in diagrams we will correct these as they come to our knowledge and we also
appreciate the co-operation of our readers in notifying these.
We occasionally receive suggested modifications from readers who have constructed projects form Radio & Electronics
World and we will publish those that would interest other readers.
For example, it may be possible to extend the use of a particuiar item by minor circuit changes or re-arrangement only. If
this can be done for minimal cost and the idea has been proved in practice, others may benefit from the information.
Write to Corrections and Mods, Radio & Electronics World, Sovereign House, Brentwood, Essex, CM14 4SE

—o012V

HF LINEAR AMPLIFIER ViaLi08
(Av';g':':’gg 'Sggﬁt); MG R P AP, 3. 3. 3. 3. 2. 2. 2. 4. ]

r vis a r. essup,
G6JP, originated this article and regret 18 117 16 15 p14 13 |12 i lwo
that Mr. Jessup was not included in the
acknowledgements.
SX-200N RELATIVE S-METER EM3STSICT
(MAY 1984 ISSUE): :l:

We regret that we omitted the Parts List —=c3

for this project. It is as follows:- L d" 3 B P FEe [—9
Parts list R2
IC1 - LM 3915 I .
R1 - 220K, %W D1, D2 - IN 4148 or o=} g
R2 - 1K, W similar RSSOy & b2 V1
VR1 - 1K pre-set LED1-10-3mmgreen 4 sl
C1 - 270pF ceramic Connecting  wire, e o =02
C2- 0.01uF ceramic PCBs,adhesive pads
C3 - 10uF 25Vwkg ooV

JUNE 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 103



unwanted equipment or advertise your ‘wants’.

accept ads not on our order form.

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

FREE CLASSIFIED ADS

FREE CLASSIFIED ADS CAN WORK FOR YOU
We are pleased to be able to offer readers the opportunity to sell your

CM14 4SE.

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

Send to' Radio & Electronics World, Sovereign House, Brentwood, Essex

B Yaesu FT101E MK3, CW Fiiter, 12 volt converter,
RF Processor, Fanplus spare valves & holdings FM
Rx/Tx conversion (not fitted) £275. Hirschman
RO250 rotator £25. Two 11t 1%%in square aluminium
boom sections plus approx 40ft%in tube, £10 the
lot. G4RSY Tel:01-651-0633 (Croydon).

B FRG7 Yaesu comms. receiver, excellent condi-
tion. Also 2 metre converter £135.00 for both. Tel:
Yateley 0252 875810.

® Yaesu FRG7700, as new, mint condition, 9
months old £240.00. FRV770A converter. 118MHz-
150MHz. FRT7700 ATU £70.00 or £290.00 com-
plete.Tel:Hastings East Sussex (0424) 51795,

B J-Beam D15/1296 assemblied but unused, £25. J-
Beam professional end-fed 105 MHz dipole,
unused, £10. Reftec 934 MHz short colinear for 2in.
pole, unused £5. High quality power spiitter (not
phasing harness) for 23 ¢cm. Heliax N conectors.
£10. Masthead antenna changeover switch, with
remote controi. ldeal VHF/UHF, £20. Two 19in.
racks, approx. 20in. and 25in. tall. Need repaint,
freeto good home. 12V, 8 amp computer PSU. With
fautt and diagram, £1. Buyers collect or pay
carriage please. Andy Emmerson, G8PTH: 71
Falcutt Way, Northampton, NN2 8PH Tel: 0604 -
844130.

B 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 £550
inc.P&P from R. Stephens, Toftwood, Mill Lane,
High Salvington, Worthing, Sussex. For list of
other programs send SAE.

B AOR AR240A handheld, 140-150 MHz, with
accessories £99; Yaesu FT290R, mint, unmodified
£185; cordless telephone £35; 26-30 MHz 12V linear
amplifier, AM/FM/SSB 100W PEP, switchable
preamp, brand new £45. D. Hawkins, G8KNF, 20
Putteridge Road, Stopsley, Luton, Beds.

B Philips 54 dictation machine complete with
microphone headphone and footpedal, £25. Canon
NP200 plain paper copier, in good working
condition, £425 Tel: 01-647 5434,

B Sharp MZ80B, 64K RAM personal computer,
built in moniter and tape deck. Excellent
condition. Extras include basic conversion from
MZ80K, plus many programs, basic tape &
manuals, only £600 ono. Will deliver 50 miles from
Newcastie. Please write to: SM Mahmud, 4A,
Richardson Rcad, Newcastle-U-Tyne, Tyne &
Wear.

B Trio TR 2500 hand-held 2m FM Rig, excelient
reports, as new, must sell to go to 70cms, just £200
ono. Stuart Law 16¢ Tapton House Road, Sheffield,
510 SBY. Tel: 0742 662989. 5.30 - 6.30 pm.

B Two Uniace 200 CB sets £75.00 the pair. Also
Durst M601 enlarger all sizes up to 6x6 compl. with
two lenses, glassless neg carrier and 10x8
enlarging frame. Make me sensible offer around
£200. Adcock, Arlington Terrace, Aldershot, GU11
3JF. Tel: 0252 25165 (evenings).

W Yaesu FT902DM HF transceiver, mint condition,
complete with Y0148 desk microphone, hi-mound
electronic key, PTT foot control, pair spare valves,
(brand new). Brand new G5RV antenna never used,
instruction manual. £625 the lot, all letters
answered, sorry no phone. Consider computer
plus cash.John McCurdie, 80 Thornyflat Road, Ayr,
Scotland, KA8 OLT.

B Marconi Sig Gen 801B/3/S/D, locks like new. RF
1210 490MHz in 5 bands very good working order
with three manuals; its own Caibi handbook, parts
manual, service manual. Also with new set of
valves. The valves alone cost £100. It all must be
collected. The lot will be sold for £65. First buyer
pays by post collects at his own time arranged.
Peter Tel: Ipswich 0473 85526 anytime.

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

B Bearcat220scanner receiver mains/12V synthe-
sised, 32-50, 118-136, 144-174, 421-512 MHz, £135.
G8RHU Tel: Newhaven (0273) 516801.

B Oldmags, PW, SWM, Radcom etc.ideal for study
for RAE. Kenwood TS130 very little use so offers,
swap, haggie, WHY? 10m FM rig never used £35.
Portable VHF multiband RX £5. Log books £2 each,
only a few left. Split charge relay new £15. Martyn
Boft, 112 Leeds Road, Mirfield, Yorks, WH40JE.
B Printer LX180-L high speed matrix 180 charac-
ters second ASC11 code with paraliel interface
and continuous paper feed. Good working order
complete with cables connectors but uncased £50.
Floppy disks 8in twin measures 8.5x12x13in,
uncased but complete with 19in rack mount cards,
cables etc. Removed from a working system £50.
Modems 2400/1200 BPS working order £10. Tel:
G4PEY, Horsham (0403) 69835.

B Yaesu FT290 with 10W Linear Mobile Mount
bracket, set of NiCads, mobile charger, aerial lead
and mobile oscar, complete £250. Tel: Brighton
309335 (evenings or weekends).

8 Test equipment. Telequipment D83 dual-beam
scope, dual-timebase, 50 MHz £250 ONO. (cost new
circa £2,500). HP.141B dual-beam, 20MHz scope
with storage facility £125 ONO. Fluke 895A DC
differential voltmeter range 1mV to 1000V. Very
accurate £75 ONO. Fluke 8000A digital multimeter
3% digit 0.1% AC DC and resistance £50 ONO. All
the above have been looked after and are in
working order. (Manuals/circuits available) Tel:
Stoneyburn, Scotland (05016) 231.

B Clearing out packs of resistors/capacitor-
s/transistors, all new, mixed with some other
devices, very best quality 100+ items £2.50. Every
one delighted so not much left so write soon. Also
22K lin pots, 10 for £1. Power pack 13A plug type,
output 100mA at 8V DC, just £2. Only 5 left. D.
Martin, 29 St. Johns Close, Leatherhead, Surrey.
8 York Home Base CB.complete with loft aerial,
Power Mic., SWR Meter, instruction manual etc. In
excellent condition, only used twice. Will sell or
swap for an equally good scanner or WHY? Vicki.
Tei: Potters Bar 53596.(weekdays after 6pm,
anytime at weekends).

B CD1400 CRO circuits for main frame, CX1442
and CX1571 £2 each. Mains Trans. 36V 7A sec £5.
Philips N1700 long play VCR, new head drum fitted,
good working order £70. Anita 1000 comptometer
10 gas NY discharge readout tubes, solid state
mains operated £30. Tel: Hythe (Kent) 68854.

B Magazines from 1956 to 1983 some fulland some
part years. Practical television/wireless/electro-
nics. Please ring with offers or enquiries.Mr.
Halsall, 47, Smalley Street, Castleton, Rochdale,
Lancs. OL11 3EB. Tel: 0706 33511.

W Regonda 3 speed stereo record player. Brand
new £50. ONO. For details tel: Godalming (Surrey)
04868 7088.

B Lowe SRX30D receiver L/M/HF-PLL tuning
digital readout. Brand new, boxed, never con-
nected £150. Costs new £215. For details tel:
Godalming (Surrey) 04868 7088.

W DX100L LW 150-400KHz, MW 520-1620KHz, SW1
1.55-4. 5MHz. SW2 4.5-13MHz, SW3 13-30MHz. BFO
pitch range=5KHz (at 7MHz). Power required:
220/240 50HZ plus 12V neg ground. £65 carriage
paid. Tel: Abergele 825765.

8 Stag 357 120ch CB radio £40. Formak 88 80ch CB
£15 or swap exchange for short wave aerial and
SWL’s books and require 2m converter for
FRG7000. Also require active aerial Datong or
Yaesu or similar. Any short wave items will be
considered. Mr. P. O'Brien, 12 Church Street,
Caernarvon, Gwynedd, Wales, LL55 1SW. Tel:
Caernarvon 5468.

B Eddystone 730/4 receiver full spec excellent
condition with spare valves. 500KHz to 30MHz £90.
Mr. Day, 17 Beche Road, Colchester.

M Alda 103 super 250 watt mobile rig 20 40 80
metres, £220. Datong ASP processor with Shure
201 mic, £60. G - whip multimobile 10 - 80m slightly
damaged base £30. KP202 hand held S20, S21, R3
NiCads, no charger. Offers. M R Davies, Laburnum
House, Guilsfield, Welshpool, Powys, SY21 9PX.
Tel: 0938 75441,

B Synthesized scanner. Gem Scan 70. Covers LO
band, airband, 2 metres, high band, LO UHF, 70
CMS, high UHF AM or FM thoughout coverage.
Sensitivity 0.8 UV. Channe! spacing 12. 5/25 KHz
BNC aerial connector. Built-in 240 volt AC power
supply or external 12 volts DC memory back up. 70
channel memory scan with lock outs. 2 scan rates.
Cost new £279, sell £195 complete with original
packing and accessories. G6BEX Tel: Dunstable
(0582) 604767.

B Vorta 92 Element UHF aerial array high gain
wideband UHF TV coverage ideal for TV DX work
complete with fitting bracket and original packag-
ing, £20. Also 2 metre vertical colinear 6 dB gain
with brackets good condition, £15. Some UR67
available if required. GBBEX. Tel: Dunstable (0582)
604767.

B Sell or swap WS19, R1155, BC-3Y8, BC-1000,
028RO. Ragnar Otterstad, Veidammen 5, DK28YO
Holte. Tel: 02-801875 (evenings).

W Rolls Royce Morse Tutor Program for CBM64.
Too many features to list, tape £10.00, disk £12.00.
Contact E14BVB.

B WKS 1001120 Channel AM USB/LSB PLL No MC
145106p, full digital frequency read out, instruction
book. circuit diagram, boxed. In excettent condi-
tion £75, owner going licensed, sent recorded
delvery. Tel: 0795 89565 (evenings).

B Collaro Conquest 4 speed autochange. Collaro
3 speed 3 motor tape deck. mains XFR, CRT for
Solartron CD1014 oscilloscope. Various Cossor 4
inch CRT. Marconi 600 ohm atten. quantity WW text
rom 1970 offers. CA cooper, 11, Radical Ride,
Wokingham, Berks. Tel: 0734 734312.

B Trio 2200 6 channel 2 meter FM transceiver inc
NiCads carrying case, £40. 2 meter beam 8 ele £9.
FRG7 digital readout£140. Rotator £35 with control
cable. Katsumi electronic keyer £25. HF5 30 radial
kit £20. G3ZH1 QTHR. Tel: 0709 814911 between
1700 and 1900.

W Reftec, perfect working order, £200. Tel:
Brighton 774381 after 6 pm or weekends.

W Yaesu FT720R 10W 70 cm tranceiver. Fully
synthesised memories and scan. Can be made
dual band by purchasing 2m rear end. Excellent
condition£170 ONO. John Hodson. Tel: 0270 256458
weekdays 9-5.

B SX27 27-143 MHz + discone £55. Sansui stereo
amp AU101 2x40W £25. SP600JX 500KHz - 56MHz,
immaculate condx. Collectors Rx £160. Very rare
collectors Rx, Howard 450 ¢1937 USA £100. BRT 400
150KHz-32MHz good condx £80. ex BBC all
working. Exchanges for RA63 and outboard
frequency counter. Tel: 0908 314095 before 2pm.
@ Sony ICF 6800W FM/AM Multi Band receiver
1983. Model excellent condition £230. Walker. Tel:
Iikley (0943) 607872.

B FDK T1200 Hand held Tx/Rx, covers 143.000 to
149.995 in 5KHz steps. Keypad operation. Scan and
search facilities, 10 memories, 1 watt or 4 watts
output, good condition, only 18 months old with
NiCads and charger £140 ono. Plastic case and Ext
spkr/mic £10. FV101B ext VFO Good condition £75.
7C601 digital display £45. G6LKF QTHR or Tel:
Derek on Southend 553841,

B YP 1502 dummy load £75. YD 148 desk mic (wired
for 902) £15. Multimeter £5. DNT M40 for 10M £2.
10/11m mobile ant mount on screen £10. Kenwood
TS 130 £400 or offers. Px's swaps considered why?
Datong ASP/A £70 ono. Martyn Bolt. 112 Leeds
Road, Mirfield, Yorks. Tel: 0924 495916 (evenings).
B Maxline ML212 HF linear amplifier, built In
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preamp, 4 output settings up to 100W AM, £50.
ZetaGi B.70 linear amp AM/FM SSB 70W AM
28MHz-30MHz £18. Peter Tel: 01 859 1688 (even-
ings/weekends)

W Storno 2m Tx/Rx 50watt base unit, 4 channel but
provision for more, £60, buyer collects, for details
please phone or SAE. Cisira Bede; G8ZIT, 72
Primrose Hill, Haverhill, Suffolk, CB99LS. Tel: 0440
61113.

B Trio R1000 receiver, hardly used, mint condi-
tion, £200. 3, Burwash Road, Plumsead, LonP-
don,SE18 7QY. Te!: 01-855-2398 after 6pm.

B Pye Radio Telephones in working order, easily
converted to Amateur bands. Hand-held Bantams
1.5W output £15, Cambridge Mobile J5W £10,
Vanguard 20W £18, also Avometers Model 7 £15,
Mode! 40 £12, York 863 CB new with guarantee,
Fidelity 2000 also new £29 each. Many other spares
and bits including valves. Carriage extra. Walker
23 Forest Hill, Yeovil Somerset.

® HRO 5T receiver with mains PSU and complete
set of nine general coverage coils 50 KL-30 ML
ciean working condition with handbook £60. Buyer
collects. K G Pullen, 210 Hollett Rd, Penfilia Est,
Treboeth, Swansea, SA5 9ER.

B Yaesu FT901DM£440. FV301DME£100, FCS01 ATU
£80. SP901P exten speaker with patch £30. KW trap
dipole Balun 40m cable £30. Rotator, control 8 + Y
antenna £50. Office desk with custom buiit square
tube shelves to suit. Yaesu equipment £50. R N
Kendrick, 41 Kingsway Avenue, Paignton, Devon.
TQ4 7AA. Tel: (0803) 843350.

B TRIO 2300 with case charger Helical Nicads
£130. J Beam C5/2M Colinear plus feeder £50.% W
Magmount whip £15. STE AT222 CW/AM/FM 2
meter transmitter £60. Murphy B40 receiver £60.
Taylor Scope £25. Spares/repair Eddystone 358X
£10. G3RKK receiver £20. Valves, PCBs, spares,
wanted Trio 1000 offers to G8OYY,QTHR or PM. Tel:
0342 832972.

B BBC B Microcomputer. Boxed, unused. Offers?
Tel: 01-348 6805 (after 6pm)

B Radio valves, new and still boxed. ECL82 70p,
EZ80 60p, UCHS81 75p, UABCS80 65p, UCC85 70p,
UL84 £1, UY85 60p. Plus 12Vp stamp. | wish to buy
CB sets, TV tank battle game (not computer type)
and ERS00 dials. Write: D Martin, 29 St John's
Close, Leatherhead, Surrey.

B Trio TR9130 2m Multimode, as new, complete
with mobile mountand SWR meter, plus swan neck
car mike and remote. Cash needed for HF move.
£385 ovno. Tel: 01-328 3238

W Over 150 chips. Some SS1, MS81, LS1, VL51, few
analogue. Over 90 per cent unused £399. 8Kx8,
350nS static RAM board £29. Tel: 01-580 6622
extension 533 (before 12.30)

B Yaesu FRG770C SW receiver, 1-30MHz AM/FM.
Very good condition. £230 ono. G Walker, 77
Deerleap, Bretton, Peterborough PE3 6YB. Tel:
269342

B Sony ICF2001. Excellent working condition.
Complete with Sony ag power adaptor, instruc-
tion, wave handbook, earphone, strap and aerial
wire £65. Tel: Keith Leeds (0532) 564525.

B 2 volt 4A/Hr lead/acid battery (unfilled) com-
plete with 2 pin charger (new) £5. Six batteries
£12.50. XF9A SSB Filter with carrier Xtals £8.
QQV03-20 £4. QQVO3-10£1. Dual beam scope tube
(new) £3. Roger. Tel: Brentwood (0277) 2144086.

W Heathkit Bench VVM £24; 4 of VDU terminals
(14ins) with separate KBD £35; 3 of mains DVM £15-
£20; 7 needle dot Matrix heads £12; Creed teletype
£16; Electric Duplicator £110; Dyeline Duplicator
£75; new Goldring CK2 turntable £22: music centre
housing £8; various cassette mechanisms, KBD's,
housings, valves etc; BBC digitisers with info less
software £40; Will part exchange for various
computers. Peter Silver, 18 Acacia Road, Hampton,
Middlesex, TW12 3DS. Phone after 4pm (01) 979
6129.

B Tono09000E CW/RTTY/ASCII terminal unitVGC
£400. Would consider swapping for a 70cm
muitimode, FT790 + PA or |C451 etc with cash
adjustment. Sony ICF7600A Rx 76 to 108 MHz, MW
and SW (49m, 41m, 31m, 25m, 19m, 16m, 13m) £55.
Ideal for the traveller. See review in WRTH 1983).
Khee Chan G5MUR, 20 Agnes Court, Wilmslow
Road, Fallowfield, Manchester, M14 6AJ. Tel: 061-
225-5202.
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B Xtals assorted freq'’s £1.50 each or 10 for £10.00.
Large QTY resistors, new unused 400 £3.00.
Workshop manuals: Jonson Messenger 123AM CB
£5. Jonson Messenger 320 AM CB £5. Trinidad 111
AM; CB £5. Sommerkamp. Tx/Rx FT277B £5.
Westminsterr W30AM £8. Radio TV servicing
1973/74 new £12. Sinclair PDM35 including case no
leads £38. Seldom used. Mr Cooper Tel: 0705
386254.

B PSU for linear amplifier. Nearly finished but not
tested. Also two brand new boxed 4C x 250B valves
plus one VHF base and one chimney. Any
reasonabie offer accepted. Will split if required.
Tel: Havant 451746.

W Frequency counter. Soar 10HZ-50MHz. Good
condition, batteries, instructions £25. Hallicrafters
receivers. $20 and S20R models, circuit, hand-
book, valved, need re-alignment, tidying, offers.
Two 80Y valves with ceramic bases for chassis, £3.
.0005 broadcast tuning condensers, suit Pi-section
RF output £2 each. some 3-gang, 4 gang, manuals,
Trio KA2000A stereo, amplifier, KW Viceroy
transmitter, BCC 69 Tx/Rx, Codar AT5, Eddystone
750, Trio TR-2200G, FT200/250, No 19 set, type 76.
150B2 Valve, £3. Alan 244 Batlards Lane, N12 OEP.
Tel: 01-445 4321,

B Racal RA17L receiver, serviced and realigned
March 1984 at cost of £135, very good condition.
New colour front panel. 0.5KHz to 30MHz, case
supplied.

Marconi selector protector, A must with the
RA17, leads supplied with plugs, very good
condition, all leads supplied with plugs, £375 the
pair or exchange FRG 7700. Buyer collects. | Sear,
35 The Oval, Didcot, Oxon.

W RGB video monitor, CVB3136R/D television
studio type by Rank Cintel. Working when stored
via rear inputs, but studio switching unit on front
faulty. This unit is very impressive looking and
solidly made but rather large. It uses both valves
and transistors. £70 as is, carr at buyer’s risk. (£50 if
collected.) Please write in first instance. JDR,
Westowan, Porthtowan, Truro TR4 8AX, Corn-
wall.

B ‘Superscope’ stereo amplifier, 15W RMS, inputs
for tuner, tapes (with monitor), ceramic cartridge,
magnetic cartridge, aux input. Exchange for
stereo cassette radio for car with cash adjustment
if necessary. BGC gas fire in teak, hammered
metal and chrome with astonishing real open fire
effect. Retails at £140, only £50. Gordon Jackson.
GA4FPK, 109, Culver Grove, Stanmore, Middlesex,
HA7 2NG. Tel: 01-807 2253.

B Practical Wireless, 115 copies 1960 to 1984. 57
other radio mags. Mini Morse Key made for A510
set£2. Japanese ditto, £2. Camera flash bracket £3.
Electronic ignition (ETi), new £12.50 Exakta
Camera in sorry state, needs craftsman photog.
Buff, Schneider lens £12. Ramirez classical guitar
as used by Segonia £295. Maidstoe violin and two
bows £95.

Process lens, Wray 16in F10 £46. Frank Glynn, 41
Crossways Avenue, East Grinstead, Sussex.
Tel:(0342) 22967.

B BTH Tungarcharger, 230 volts, 0-75 volts 8amps,
metered £10. Isolating transformer 230/240 volts 60
VA £5. Various switchboard metres £1 each. PCB
component cards, 50 pence each. Radio construc-
tor and Tee mags, 20 pence each. Blackburn, 57
Friern Watch Avenue, Finchley, N123NY. Tel: 445-
6997.

W Icom IC740 with FM marker PSU20 £550, Swan
ST2A 2KW QRO ATU covers all bands, fitted Balun
and metres £100.

American Vomax split band speech processor-
,cost almost 200 dollars, sell £60, Western DX31 3
band alloy trap dipole with instructions £25, Bill
Moscrop GAEMG. Tel: 01534 3460 (evenings) 01-553
7161 (daytime).

B Transverter MMT 432/144R 2m input 70cms
output repeater shift SSB/FM 15dB altenator
included IOW out, vgc £125 ono. G4ABF QTHR Tel:
Malvern (06845) 66202.

B Yaesu FRG7 receiver plus MGC 7 Led freq.
Read out unit plus perspex dust cover and hand
book. Boxed, as brand new £145.000.

Sony CRF 5090 Earth Orbiter, 9 bands cover 5
short waves MW, LW, FM and Air Handbook, mint
unmarked condition. Tel: Sheffield (0246) 410545
evenings.

Ex-RAF forage cap with badge. Also letters from
ex-RAF WWIil WOPS, If trained at Blackpool and
Compton Bassett and operated in Western desert.
Also interested in inexpensive WWil Rx, eg 1155
(mains), SX28A, R1475 with type 360 power unit, or
similar, F Glynn, 41 Crossways Avenue, East
Grinstead, sussex. Tel: (0342) 22967.

® Geiger counter or Geiger Muller tube. Also
surplus components, kits PCB etc for novice
constructor. Also test equipment, books, mags. etc
Barrie MacDonald, 32 Peverel Road, Leicester,
Tel: Leicester (0533) 823436.

B Pye pocket phones. Gordon Jackson G4FPK,
109 Culver Grove, Stanmore, Middlesex, HA7 2NG.
Tel: 01 907 2253.

B KW107 Supermatch, cash waiting, cancollector
pay carriage. also wanted speaker plug for Kw202
Rx, two pins of different sizes — can anyone help?
Barrie, Tel: Herne Bay 02273 3511 (evenings or
weekends).

B Swap Coasar 107E 66 Channel VHF Marine band
Rx/Tx (as new) for any system capable of Tx/Rx on
MF and HF bands. Petty Officer M Brownlee, 7
Croft Terrace, Botcherby, Carlisle, CA1 2SN. Tel:
45552,

W Circuit diagram. Service manual for Koyo KTR-
1770, eleven band portable receiver. | can photo-
copy. D Smith, 20 Corsock Drive, Wigan, WN1 3YY,
Tel: Wigan (0942) 39576.

B Sem Z-Match (ATU) 3.5 to 30 MHz ot any mode!
required, good price paid. Chris Clarke, 9 Poplar
Drive, Fareham, Hants. PO14 1PZ. Tel; 0329 284105
B Information about Ex WD reception set DST 100
catalogue No 11322. Your price paid for service
manual or facility to copy same. wouid selcome
contact with anyone who knows the equipment. K
G Whitehead, Bryncroft, Reyrioldston, Swansea,
SA3 1AE. Te!: Gower 390070

B Stockists and manufacturers of Aerial HF and
oscillator coils, IF transformers, for use in value
radios. SW MW LW. R Rawling, 48 Westburn
Avenue, keighley, Yorks. BD22 86AW. Tel: 0535
605421.

B 5in open reel tape spools, ancient ships’
receivers or DF gear, chart echo sounder, sonar
equipment, transdulers, hydrophones, undersea
recordings, 5000 ohm Hi-Fi mono headphones,
Woodhouse, Trenoweth’ Porthpean, St Austell,
Cornwall, PL26 6AV.

W SSMEuropadm transverter GELKF QTHR or Tel
Derek, Southend 553841.

W Exchange FDK 750EX Multi TR/Rx 1 Watt to 25
watt FM. Good condition no mode. + 4 ele tonner.
Also SWR bridge and wave meter for good AM/FM
Scanner. Rx G8BJS QTHR. Tel: 07356 71278.

B Early crystal set and headphones. also double
beam scope. Cisira Bede, G8ZIT, 72 Primrose Hill,
Haverhill, Suffolk, CB9 9LS. Tel: 0440 61113

m CBrig, working order, condition not important.
Must be very cheap. Circuit diagram would be very
useful. Andy Cunningham. Tel: Jersey (0534) 31308.
B Information required on a British Physical
Laboratory meter TVM 1063. Any postage, printing
etc will be paid for. Tel: Wisbech 780489

W Science of Cambridge MK-14 computers, any
condition considered. M J Gundy, PO Box 89
Belize City, Belize, Central America.

®m Small Short Wave Marine Amateur Receiver
such as Codar T28 or similar. Have Eddystone
model 670 not working, with complete set of new
valves in fair condition. Also have Synclite
projector and Linear L45A amptifier. Would
exchange for small SWreceiver such as Codar 728
or similar type. A W Hyde, 54 The Causeway,
Pagham, Sussex, PO21 4PG. Tel: Pagham 3256

W Oldtype of TV games wanted. Stunt Cycle, Tank
Battle, Road Race, etc. Please send details and
price. D Martin, 29 St Johns Close, Leatherhead,
Surrey.

B Have Stalker ST9 FDX multimode CB trans-
ceiver, as new, still in box. Five modes, plus 40
channel, UK. also base antenna K40 with mag-
mount. Will swap for TR2300 2M FM portable
transceiver. C Roberts, 20 Bridge Street, Shotton,
Deeside, Ciwyd, Tel: Deeside 811687

B Old'Radio constructor’ magazines with diag-
rams,'Practical Wireless’ magazines 1930s-60s and
RSGB books. Good price paid. J Savage, 7 Weyhill
Close, PK North, Swindon, Wiitshire.
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W Racal RA63 SSB adaptor. Add-on frequency
counter up to 200 MHz and Xtal calibrator. Tel:
Mitton Keynes 0908 314095 before 2pm.

® FRG7 or similar. Must be good condition,
preferably Herts Bucks area. Please phone with
details to G41XY St Albans. Tel: 39908.

N Circuit diagram and/or workshop manual for
GEC communications receiver type BRT 400D.
Good price paid or will pay for loan of same.
Martin, 4 Church Lane, Timberland, Lincoln, LN4
3SB or Tel: 222.

B German WW2 radio and radar equipment by

collector. Parts, technical bulletins etc also
wanted. Witl collect or pay freight. Ragnar
Otterstad, Vehdammen 5, DK28YO, Holte

Denmark. Tel: 02-801875 (evenings)

B Realistic Pro 2002 so channel scanner or
Gemscan 70 or similar GBRHU Tel: 0273-516801
{Newhaven).

8 Rigonda 6in television sets — working or not.
Viewfinder/monitor and service manual for Sony
CVC2100 monochrome television camera. Andie
Wilkes, G4NTV, 34 Tideswell Road, Great Barr,
Birmingham, B42 2DT Tel: 021 525 5445 (office
hours only)

B Exchange Realistic Professional 2001
Scanner, Brand new, Program with memories,
covers a Il VHF, UHF. Bands for HF Rig. Tel:
St Albans 39333

B Free standing Tilt over telescopic triangular
tower, any height considered. Must be hot dip
galvanised and preferably with electric winch.
G3XSN QTHR. Tel: 051 722 3644

B WS68 and Radioset No 8, No 1, for defence
museum in Scandinavia. Will pick up. Also
incomplete set of interesting Canadian WS53 also
wanted. Can offer equipment from the same era or
cash in return. Will collect in UK. R Otterstad,
Vejdammen S, DK2870 Holte, Denmark. DK 2840
Holte.

W Wireless equipment radio valves, wireless
books, mags, trade literature 1920 to 1930. also
early valve Hi-Fi (Leak, Williamson, Quad 1,
Lowther etc) and Clandestine ‘Spy Set
radios/military communications equipment. Any-
thing interesting with valves in it considered. Tel:
794-0823

8 Circuit and calibration data for BPL com-
ponent comparator CZ457/3 to loan or purchase.
Also manual and or circuit for cossor FM
alignment generator, model 1324. Also circuit for
advance millivoltmeter 77B. H. L. Earnshaw,
58 Prices Lane. Reigate, Surrey. RH2 8AY. Tel:
Reigate 21480.

@ Heathkit HW7 or HW8 or Mizuho HF QRP
transceiver, working or not. Full details and price.
Tel: Newbury 40750.

B Cheap good condition ZX81 for under £45 with
books and games and instructions. Master Toby
Wood, 37 Pilgrims Way, Harleston, Norfolk. Tel:
853456.

B CW, RTTY decoder, also 10m to 2m transvrtr.
Tel: 054 27 372.

B Yaesu YC221 digital freq. display for FT221.
G8YQT, QTHR. Tel: 0227 60675.

8 R408M Redifon Marine Comms RX. Sailed with
these. Any on S/H market? Prices ? | have CCTs.
Morris Tel: 0654 710 741,

® Circuit diagrams of Westminster FM low band,
Motorola Maxar low band Europa FM, Realistic
PRO2001 scanner plus mods. Details of single
crystal CB'sto 10 metres. Am interested in 934 MHz
equipment and would appreciate any info on the
subject. Des Walsh (EI5CD) 17 Owenabue Rise,
Carrigaline, Co Cork, Eire.

B Empty 5-inch tape reels. H G Woodhouse,
Trenoweth, Porthpean, St Austell, Cornwall, PL26
6AN.

B | would like to get in touch with people in UK to
trade VIC 20 books, tapes, discs, etc. Write to: Mike
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Neville, 182 Eagle Road, Lethbridge, Alberta,
Canada, T1H 456.

B Drake desk mic, type 7095, 7077 etc. Price
QTH. Pete Bennett, (G3VDU). Tel: Nuneaton
349461.

@ FT 77 or similar. Cash oi PX FT 290R +
accessories. G1ELN. Tel: 06632 2545.

B Oscilloscope tube, new or secondhand, type
‘Etel’ 3AZP31, good price paid. T. Watkins, 68
Ashwood Road, Nuneaton, Warwickshire CV10
9AY.

8 CCTdiagram orany information on ARDE scope
type 58 and type 63/3, can photocopy. £10.00
offered, also handbook, Solartron scope 5701D
with units CX 1441and CX 1443. L.R K. Gregory, The
Well House, The Downs, Herne Bay, CT6 6JP. Tel:
02273 4774.

B  ‘Senior Citizen' enthusiast wants Linsley
Hood cassette recorder (Series 2) by Hart
Electronics. Compiete working or unbuilt kit, with
VFL910 deck. Even part kit considered, but must
have deck with it. Not too expensive please. Could
exchange with camera. Ken Evans, Shelford
Cottage, Melbury Abbas, Shaftesbury, Dorset. Tel:
Shaftesbury 3515.

B Racal RA63 SSB adaptor, HRO and coils + P/P.
Milton Keynes, 0908-314095 (after 3pm).

@ Trio R2000 and Trio VHF converter in first class
condition. Tel: Wroxham (06053) 3292.

W Help! Has anybody any idea who may have
hidden in his shack a VFO 30G or any VFO that
will adapt to fit the Kenwood Trio TR-7200G.
If you do and it's for sale please contact Terry,
G1FFH at 25 Duke Street, Fitzwilliam, Pontefract,
WF9 5AF,

B Manuals or circuit for Heathkit oscilloscope 0-
12U and electronic switch S3U. Also Philips Scope
PM 3201. Buy or borrow. Write C G Tennant, 7 The
Maltings, Cranteigh Gardens, South Norwood,
London, SE25 6UJ.

B Benkson portable radio model 999. This radio
has fourteen transistors and covers five wave
bands and is powered by batteries only. Frank T
Plan, 215 Dickson Avenue, Dundee, Scotland. DD2
4DD. Tel: Dundee 645325.

B AM CB and plans for all band AM TX. Thomas
Williams, 51 Alamein Drive, Winsford, Cheshire.
CW7 1DG.

W FT 290B and 13.8V, 25 amp protected PSU. Mike
Jackson G3TSL, 27 Greenacres, Freckleton,
Preston, Lancs, PR4 1PS. Tel: 0772 635560.

W Manual for Lafayette receiver HE80 or photo-
stat. Will pay. Ray White, 38 Boxted Avenue,
Clacton on Sea, Essex.

B Owners Manual/Service manual or telequip-
ment D31R, Taylor valve tester, Windsor 45B/pho-
tocopy, buy, borrow. Tony Palmer, 409B Chiswick
high Road, London, W4. Tel: 01 994 8001.

8 Yaesu FRG 7700 or Trio R2000. Have to swap
Ham international Jumbo Homebase CB
including Protel stand mike with graphic
equaliser, compressor, etc. as new. A Campbell, 24
Elizabeth Rd, Seaton, Devon. EX12 2DS. Tel:
Seaton 22115,

B Urgently required, circuit diagram or any
information for Metero model U127S AC/12VDC.
B/W 12in portable TV, make unknown. Denning, 46
Court Road, Kingswood, Bristol. BS15 2QG. Tel:
Bristol 675006.

B RTTY and SSTV programs for the CBM64
wanted on cassette. exchange possible with other
programs. D C Cabasson, 25 Rve Epoigny, 94120
Fontenay-Sous-Bois, France.

W Circuit information on how to convert
Harvard 410T. Forty Channel 27MHz hand-
held NBFM transceiver to work on 296MHz
amateur band. Anthony Stokes G3ZRH, Shenfield
Crescent, Brentwood. Essex, CM158BW. Tel: 0277
221465.

W Exchange FT708R 70cm Portable TX/RX,
NC-9C charger plus Datong D70 Morse Tutor.

All as new in original packaging, for FRG7700,
FT101, R1000, R600 or WHY? Brian Aspinal G6CJL,
5 Park Fields, Moor End Road, Halifax. Tel: (0422)
54635.

B Manual or circuit diagram for RCA Victor
AR77E. Will purchase or photo copy. E Robins, 69
Hart Road, Byfleet, Surrey. KT14 7HL. Tel: Byfleet
40753.

@ Data books, ESP Motorola RF manual WHY?
G4AIR Tel: 0606 882949. QTHR.

W Trio TS820 Add ons, digital freq. unit, ex-
ternal VFO. C S Fawkes, 130 Chatterly Drive,
Kidsgrove, Stoke on Trent, Staffs. Tel: Kidsgrove
72100.

8 One FV-101 for Yaesu FT101. Plus SP-101P for
same. Good price paid. Tel: Bangor (0248) 354022 or
write David Oates, 41 Fford Tegai, Maesgeirchen,
Bangor, Gwynedd.

W Ireland Bearcatorsimilar airband etc. Scanner.
Must be working well. Mods accepted. Service
manual for Philips PM5508 Pattern Gen. ex-
penses paid, can photocopy. Ray Lyons, 27 High
Meadows, Gouldavoher, Limerick, Ireland, Tel:
061/29287.

B BC348 receiver. No mods, complete with motor
gen. Parts for R1475 including output transformer.
Scrap set considered. Meter for 19 set. R107,
R1224, BRT400. Info on receiver type R3582 and ind
unit type 62A. Interested in any WWII radio gear,
including plugs, sockets etc. Steadman, 4
Vineyard Way, Buckden, Cambs. Tel: 0480 810382
(evenings)

B Instruction manual for GEC sound deck, model
No A 5022H. Will buy or photocopy. Tel: Bexhill
215619

8 LF converter, type RA337 and SSB adaptor
RA298. Also rack mount case for Racal
1217 receiver or any parts to do with 1217
receiver. B Pollard, 3 Deepdene Mansions,
Rostrevor Road, London SW6. Tel: 01-736 6581
(evenings)

W icom IC 251E VHF XCVR or Sommer Kamp TS
788DX XCVR. Will exchange TEAC X3R stereo reel
toreel tape recorder. Auto reverse, cost £400, used
half hour only. R M Dotchin,2 The Crescent, Shorts
Town. Bedford MK42 QUJ. Tel: Hitchin 815016, Ext.
2453 Working hours.

B 12MHz Xtals for Seavoice Marine FM.RX, TX for
144 conversions. A E Jeffrey, 42 Dennis Road,
Padstow, Cornwall PL28 8DF. Tel: Padstow 532723
(after 6.30pm).

B Swap Super 8 Camera, projector, editor and
splicer for good 2m rig or linear-amp in good
condition. IW input. Toni. Tel: 021 236 1974 ext 268
(leave message, anytime.)

@ Yaesu FT 720 RV 2m 10W FM Mobile purchased
1.3.84. Used on RX 5 mins only. £169. G1FUO.Not
QTHR. Tel: South Eimsali 43101.

FREE CLASSIFIED ADS

We are pleased to be able to offer readers this
free Classified Ad Service to enable you to
sell unwanted equipment or advertise for your
‘wants’,

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

Send your ads in now, as ads will be inserted
in the first available issue on a first come first
served basis.

CONDITIONS

We will not accept trade advertisements. We
reserve the right to exclude any ad.
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FREE CLASSIFIED AD ORDER FORM

Send to: Radio & Electronics World Small Ads - Sovereign House - Brentwood - Essex - CM14 4SE
Classification:
ForSale ..o, [ Wanted......ooiiiieer e 7

USE BLOCK CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

Name/Address
Postcode/Telephone

|

USE SEPARATE SHEET FOR MORE WORDS

Ensure that you have included your name and address, and/or telephone number

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements.
We reserve the right to exclude any advertisement. RE0684

- RECHARGEABLE ———

BATTERIES

THOMSEN

ELECTRONICS PRIVATE OR TRADE ENQUIRIES WELCOME
FULL RANGE AVAILABLE
BASEMENT OFFICE, 5, DAVICI?IPLACE. ST HELIER, JERSEY, SEND SAE FOR LISTS
< 2 (& £1.45 for booklet ‘Nickel Cadmium Power’
‘MORSE MODULE’ MORSE ® TRADE PRICES FOR SCHOOLS & COLLEGES ®
Ready to use tone MODULE SANDWELL PLANT LTD
practice Osc. _— 656 Chester Road, Erdington,
Works with all Keys. Birmingham B23 5TE
Price £5.50 + P&P 50p. ) S 021-373 9487 AftLgr Ho.urs Hitchin (0462) 733254
itchfield 57977
i J
PCB’S PCB’S KITS
Jan '84 Feb ’84 cont.
FAXTECEIVEN ..ot £4.65 Crowbar protection. ..o £0.99  FAXTECEIVEN oot £22.28
FAX PrOCESSON ..ovviiiiv et £4.35 Step attenuator ... £1.30 FAX processor (including programmed EPROM)
8211 . . .£0.99 March '84 £34.54
7665 ... .£0.99 LM380 Audio amplifier............ccooovvericin £0.99 8211

Capacitance meterc
Capacitance meter disp....

£3.85 April'84

< Crowbar protection ...
.£1.40 10.7MHz oscillator

LM380 Audio amplifier ...

CymarQmeter..........coiiiiiii e £2.65  455kHz oscillator............cooiiiii i 10.7 MHz oscillator..... . £322
Zener diode ChecKer ..., £0.99 May ’'84 455kHz oscillator ... ...€182
REW Bichron HB................. £4.55  Signal generator... Signal generator ... £9.65
Feb '84 Freguency meter .. (includes case)

Real time CloCK ... e £2.45 S meter display. All kits include printed circuit board. though are
NiCadcharger ...t i £1.65 S meter control available without, please enquire

We accept Access and Barclaycard/Visa
All prices include VAT and P & P

453a, Becontree Ave
EDWARDSCHILD LTD o
Essex, RM8 3UL
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RTTY
THE EXPANDING MODE

Build your own terminal unit to interface your
micro to a receiver or transceiver.

6 GOLF CLUB PL1
LANE FP1
SALTFOkD, PLLT.V....Kit. ;
BRISTOL builtmodule... . £18.50
Tel: 02217 2402 Power supply & pre . £11.25
Open: Tues-Sat 9.30am 9pm builtmodule................. .£14.65

Closed Mondays Software also available - please enquire

For full catalogue send s.a.s.e. to

PNP Communications (REW)
62, Lawes Avenue, Newhaven
East Sussex BN9 95B
Telephone (0273) 514465

Thanet
Electronics Fa[IcoM
95 Mortimer St, Heme Bay
Tel: 02273-69464
Open: Mon, Tues, Wed 9-5
Thurs 9-1, Fri, Sat 9-5.30
All mail order & service enquiries to head office, 143 Reculver
Rd, Tel: 02273-63859

“Radio&
Electronics

The communication:

YIG TUNED OSCILLATOR

2-4GHZ WANTED ALSO H.P. 851B-8551B
SPECTRUM ANALYSER
TEL. 0202-749994 DAY
0202-709037 EV.

tronics & computers magatine

This method of advertising is available in
multiples of asingle column centimetres —
(minimum 2cms). Copy can be changed
every month.

RATES

per single column centimetre:

1insertion £9.65, 3 —£9.15, 6 — £8.65, 12 — £7.75.

l RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM [ ]
i TO: Radio & Electronics World - Sovereign House h
[ | Brentwood - Essex CM14 4SE - England - (0277) 219876 [ |
= PLEASE RESERVE... ..centimetres by..............columns :
| FOR A PERIOD OF 1issue.....[] 3issues....[] 6issues....[] 12issues....[] ]
B COPY enclosed..... (] to follow....[] [ |
l Cheques shouid be made payable to Radio .
g PAYMENT ENCLOSED....... B e e PO B
| CHARGE TO MY ACCOUNT .. ]
B COMPANY oo et B
B ADDRESS ..ot [

i n
n clpfo] | | T | [ [ ] _|n
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RAND 9 DB 9

MINIATURE TRANSISTORISED BFO UNIT
Enables you to receive CW and SSB TRANSMISSION.
Fully transistorised (tunable). Very compact. Fits
anywhere. Single hole Fixing. Brand new with fitting
instructions £6.95. PP 50p. LIGHTWEIGHT HEADSETS
(Govt. release). Brand new 600 ohms impedance. A
bargain at £3.50. PP £1.50. 2 pairs for £7.50 post free.

ERNMENT SURPLUS
QUIPMENT HANDBOOK

Please allow at least 28 Days for delivery whilst
reprinting

Gives detailed information and circuit diagrams
for British and American Government Surplus
Receivers. Transmitters and Test Equipment etc.
Also  suggested  indicaton etails  and
improvements for surplus equpment.
Incorporated is a Surplus/Commercial cross
referenced valve and transistors guide. The
standard reference work in this field. Only £7.50
p.p. £1.50. No VAT on books.

HALF-PRICE TRANSFORMER SALE. TYPE 1. Midget
calmped type. Input 200/250v. 50 c/s. Output 250-0-250V.
60ma. 6.3v at 2 amps. Price £2.50. P&P £1.50. 2 for
£7.00 post free. TYPE 2. Upright mounting, fully
shrouded. 425-0-425v. 200ma. 6.3v. at 4a. C.T. ptus 6.3v at
4a. Should be £25.00 each. OUR PRICE £7.50. P&P
£2.50. Ideal for vailve amplifiers incl. RSC and Linear.
TYPE 3. 450-0-450v. 200ma. 6.3v at 4a. C.T. Should be
£25.00. OUR PRICE £8.00. P&P £2.50. Ideal for group
valve amplifiers and also for transmitters. ALL ABOVE
TRANSFORMERS HAVE MAINS INPUT. ARE BRAND
NEW AND FULLY GUARANTEED. Trade enquiries
weicome

PYE POCKET PHONE PFI DATA AND INSTRUCTIONS.
Contains circuits, layouts, operating and modification
details for amateur use etc. £4.80 post free.
VERSATILE POWER SUPPLY UNIT 100/240V 50Hz
input. Output 20-0 20 Volts DC upto 5 amps. Also
incorporating one 20 voit DC output up to 5 amps.
Easity modified for 40V and 60V. Metal case size 7 x5 x
4 with circuits. Usual price around £60.00. Our price
£8.50 p.p. £3.00. 2 for £20 post free. These units make an
ideal variable voltage power supply

CAPACITOR BARGAIN PACKS.Bulk purchase enables
us to offer a pack containing 500 new standard
polyester capacitors. 0.01 (MFD-0.47MFD). 100 to 500v
working. PRICE £8 per 500 lot. PP. £1. 1000 lot £18.50
post free Trade enquiries invited.

MINIATURE MAINS TRANSFORMER. Mains input.
Output 6-0-6V. 250MA. 90p. P&P 35p. 2 for £2. Post
free. 10 for £8.75 Post free.

BULK BARGAIN TRANSISTOR RADIO/CASSETTE
SERVICE PACK. Contains at least £25 worth of new
transistor radio and cassette spare. Loads of those
hard to obtain components and spares including
hardware. Ideal for the radio service engineer. ONLY
£6.50. P.P. £1.50. Double Pack £12.75 carr free.
GENUINE EX-GOVT COLLAPSIBLE AERIALS. A fully
adjustable highly efficient whip aerial in 5 sections.
Length 12 metres. Closed 300 mm. Copper plated
sections. As used on Ex Govt Manpacks. Brand new in
makers boxes. £2.50 each, p.p. 75p. 2 for £5 post free.
Aerial bases for same, £2.75, P&P £1.25.

HAVE YOU SEEN THE GREEN CAT? 1000's of new
components, radio, electronic, audio at unbelievably
low prices. Send 60p for catalogue.

GOVT SURPLUS LIST 60p.

VALVE LIST. Valves from 1925 to 1960. Many obsolete
types. Modern TV, radio and transmitting vaives. Send
60p. Or £1 (Refundabte on purchase) for all three.

WE SELL VALVES OF ALL TYPES. Please send SAE for
your requirements.

Try a JUMBO PACK. Contains transistors, resistors,
caps, pots, switches, radio and electronic devices.
OVER £50 WOTH FOR £11.00. Carriage and packing
£2.50.

Please add 15% VAT to allorders
including carriage and PP.

MYERS ELECTRONIC DEVICES

Dept. REW, 12/14 Harpers Street, Leeds LS2 7EA.
Tel: (0532) 452045. Retail premises at above

address (opposite Corals) 9 to 5 Mon to Sat. Sunday
10 to 1 byappointment. GOVT. SURPLUS ITEMS
ALWAYS IN STOCK.

AERIAL BOOSTERS

Next to the set fitting
B4SH/G-UHF TV. gain about 20dbs. tunable over the
complete UHF TV band. PRICE £8.70.
AMPLIFIED SET TOP AERIALS FOR UHF TV, trebles
the gain. PRICE £9.70.
All Boosters we make work off a PP3/006p/6F22 type
battery or 8v to 18v OC P&P 30p PER ORDER.
ELECTRONIC MAIL ORDER, 62 Bridge Street,
Ramsbottom, Lancs BLO SAG. Tel. (070682) 3036.
Access/Visa Cards Welcome SAE Leaflets

Turn your surplus IC's Trans stors etc into CASH.
Immediate settlement. We also welcome the
opportunity to quote for complete factory
clearance.
Contact:
Coles, Harding & Co, 103 South Brink
Wisbech, Cambs. Tel: 0945 584188
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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, £9.50
by return.

TISREW

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

AIRCRAFT COMMUNICATIONS HANDBOOK
(Europe}

including UK spot MF. HF. VHF. UHF frequencies. Military.

Civil. ATC. Airports. Long Range Stations, Beacons.

Callsigns. Co-Ordinates. Broadcast times etc. £6.95p inc P/P

PLH ELECTRONICS 70 Vallis Road
Frome, Somerset BA11 3EJ

Telephone
The advertising
department on:
0277 219876
for details

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 efevation
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 fuil details enctosing SAE
plus 25p in stamps

Ant Products, All Saints Industrial Estate

Baghill Lane, Pontefract, West Yorkshire
Tel: 0977 700949

EUROLEC VIDEO SERVICES

01-669 2611 Telex 893819
Eurolec G
Address for correspondence only:
35 Sandy Lane South,
Wallington, Surrey SM6 SRF

We have a quantity of Philtips VCR cassettes, both new
and ex-library. Please write or phone for details

NTSC/PAL Transfers. Piease write or phone for details

® Micro-mini transmitters, all supplied ex-stock, return
post delivery, no special equipment required. built tested.
with instructions.

CT10H, with up to 4 mile range and broadcast quality
speech pick-up. even at fifty feet, no bigger than a PP3
battery. £13.98. the CT10M, professional grade, with extra
high power. tunable frequency. 70-120MHz and variable
microphone sensitivity. £19.48; the CT10MB, as above but
employing unique duai microphones to eliminate echos.
noise. etc. £2140. we can also cater for specialised
requirements. even radio stations. Please enquire: 061-905
1040. All prices are inclusive. SAT Electronics, 164
Washway Road, Sale, Cheshire M33 1RH. LRCT

CATALOGUE OF ALLSORTS
Electrical, Electronic, Audio.
Send 40p and SAE to:
CABELEC
14 Tillman Close, Greenleys,
Milton Keynes MK12 6AQ. Dept REW

NEXT ISSUE OF

Radio& .
Elect. ranlcs

[ The communications, etectranics & computers magatine War

ON SALE
Thursday

14th June

Pye, National etc.

CENTRE ELECTRONICS

RACAL RA17
£195.00 EACH inc delivery
Part Exchange Welcome
Free lists of other radio receivers available
including Eddystone, RCA, Murphy, Racal,
Also components and
bargain packs starting from 35p each.
Callers by appointment welcome

Use

Plastic
PANEL
SIGNS

FOR A PROFESSIONAL FINISH

Strip-fix

SPECIAL 549 Station Rd, Balsall Common
COLLECTION AND Coventry, W Midlands CV7 7EF
DELIVERY SERVICE Tel: 0676-32560

cgskea AVCOMM LIMITED G6HKT

25 Northload Street, Glastonbury, Somerset BAG 9HB
Tel: 0458 33145
25pf Beehive trimmer caps..

250pf min. variable caps, V4" splndle
0.5~ 6pf tubular trtmmers......... ...
5-28pf tubular trimmers.

45pf - 45pf C808 split stator caps

4 gang 450pf variable caps .
1000pf 10KV caps (ideal 2M hinears).
Electret mic inserts, 600 OHM .. ..
12-waytag strips.. ... .
240V AC RED neons . e et
Pack 5 V4" coilformers - cans . Ll
Pack asstd. sOldertags.... ... i e
Pack insulated stand off s
Pack 10cabinetfeet. ... .
Pack 10 rubber cabinet feet .
Black collett knobs. 4" spindle.
14" inline fuseholders ;
PCB throu‘gh plating rivets .
Universal Y™ drive coupllngs -——_ . S
125uF 350V elect. €aps. 10 F0F ...t i e e e e £4.00

APRIL 84 LISTS, CONTAINING MANY BARGAINS 30p. ALL GOODS BY RETURN P&P 35p up to
£5. above post extra

§

sssssessessesiases

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 £1.80 per set, all 3 sets for only £3.00
inc VAT & postage

Available only from:
DATA PUBLICATIONS

45 Yeading Avenue, Rayners Lane, Harrow, Middx HA2 9RL
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autoranging AF voltmeter,
SINAD/distortion meter and
RF power meter (100W).

For preselection, up to 8
signal frequencies can be
programmed through the
front panel keyboard. Fre-
guency stepping is possible
with an adjustable channel
spacing. All parameters mea-
sured can be read in both
digital and analogue form
through LEDs and 4 large-size
panel meters.

Automatic  measurement
control, such as automatic
frequency setting of the mod-
ulation meter and signal
generator with selectable
duplex distance on incoming

transmitter signals, push but-
ton operation and bidirectio-
nal protected RF input/output
socket allow rapid and accu-
rate measurements to be
made on transceivers, duplex
and relais systems. The com-
pact, light-weight and rugge-
dised test set is suitable for
both use in the field and the
laboratory and can be mains
operated or battery powered.

Further details on the
Model FMPM-30 can be
obtained from: The Sales
Department, Systron-Donner
Limited, St Marys Road,
Sydenham [Industrial Estate,
Leamington Spa, Warwick-
shire, Tel: (0926) 35411.

HE PANASONIC RE-B600OLBE
PORTABLE COMMUNICA
TIONS RECEIVER
Panasonic have introduced
the RF-B600LBE, a PLL synth-
esized FM/LW/MW/SW port-
able communications
receiver with a micro-compu-
ter multi-tuning system. This
model is designed to give
accurate, stable reception.
This new mains or battery
operated portable radio has a
highly developed technologi-
cal construction, although
operating procedures are
straightforward.

The RF-B600LBE incorpo-
rates 5 advanced tuning sys-
tems, and a fluorescent digi-
tal display will show the
frequencies that are being
tuned - in 1KHz steps for
SW/LW and MW bands and in
0.006MHz for the FM band.
Additional features include: a
product demodulator for
clearer SSB and CW; an
automatic noise limiting sys-
tem to reduce unwanted
interference; an AM/RC gain
control to permit adjustment
of signals that are too strong
and cause distortion; and a
widthband selector switch

JUNE 1984

designed to prevent cross

interference and provide
cleaner sounds in AM broad-
casts.

Elegantly styled in a silver
and grey finish, the RF-
B600LBE has arecommended
retail price of £444.50 and is
available  complete  with
instruction manual through
Panasonic’s authorjsed
dealer network.

SATELLITE RECEIVER SYSTEMS

Magnum Microwave Corp

- of California, Luxor AB of

Sweden and Luxor (NA) Corp
of Washington, announce the
presentation of the TVRO
Satellite Receiver Systems in
North America and Europe.
The Luxor/Magnum joint
enterprise will focus on4GHz

and 12GHz Satellite Receiver
systems, combining a range
of advanced design Luxor
Satellite Receivers with Mag-
num-designed Downconver-
ters and Low Noise Conver-
ters. Further information:

Magnum Microwave Corpora-
tion, Mountain View, Califor-
nia. Tel: (415) 968-9281.

_ WOULD YOU BELIEVE IT?

Sansui Electronics (UK) are
launching a whole new range
of in-car hi-fi products that
aimto offer the same levels of
sound reproduction in your
car as you have become
accustomed to in your home.

Sansui have achieved this
goal by concentrating on the
technical specifications of
the productrange, egtheir RX
700/710 models have a THD
(Total Harmonic Distortion)
of .05% which is even less
than their own highly
acclaimed AU-D22 domestic
amplifier, and something
you'll really appreciate when
you turn the volume up.

This concern with sound
quality, has not, however,
caused Sansui to ignore
those convenient features
that allow you to keep your
eyes on the road, whilst op-
erating your system. The RX
700/710 has auto reverse and
there is automatic -music

program search, to help you
easily locate tracks on a
cassette, There are also 30
pre-sets on the tuner section,
which again is highly speci-
fied with a frequency
response of 30-15 kHz - as
good as the majority of
domestic tuners.

The range starts at justover
£200, with the flag-ship model,
the CX 910L costing around
£340, forwhchyou getDolby B
& C, bass, treble, loud, quartz
PLL synthesized tuning, auto-
matic station seek and a
choice of green or orange
panelillumination aswell as a
host of other features.

The power output of the
models ranges from 12 watts
per channel to 20 watts, with
the additional option of two
power amplifiers for those
who want up to 55 watts per
channel.

Also available will be awide -
selection of 2-way and 3-way
speakers.

CT-MOL QUARTZ L SYWTHESZER GASSETTE FUMER
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DISPLAY AD RATES

ADVERTISING RATES & INFORMATION

ABC membership approved pending first audit Jan-Dec 1984

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 a page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 2 page £305.00 £290.00 £275.00 £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475.00
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00

COLOUR AD RATES

colour rates
exclude cost
of separations

series rates for consecutive insertions

depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
128 x 186 or 263 x 90 2 page £420.00 £395.00 £375.00 £335.00
297 x 210 1 page £810.00 £760.00 £730.00 £650.00
Covers Qutside back cover 20% extra, inside covers 10% extra
SPECIAL POSITIONS Bleed 0% extra [Bleed area = 307 x 220
Facing Matter.  15% extra
m Detes affected by public hondaye
issue colour & mono display ad small ad mono artwork on sale

17May84 ...
.14Juns4
.12Jul 84,

....20Jul 83
23Aug84”

9 Aug 84
13 Sept 84

SERIES RATES

Series rates also apply when latger or
additional space to that imitially booked 1s
taken

An ad of at least the minimum space must
appear i consecutive 1ssues to qualify for
series rates

Previous copy will automatically be repeated if
no further copy is received

A hold ad is acceptable for maintaining your
series rate cantract This will automatically be
nserted if no further copy is received
Disptay Ad and Small Ad series rate
contracts are not interchangeable.

CONDITIONS & INFORMATION

If series rate contract 18 cancelled. the
advertiser will be liable to pay the unearned
series discount already taken

COPY

Except for County Guides copy may be
changed manthly

No additionat charges for typesetting or
Hlustrations (except for colour separations)
For dlustrations just send photograph or
artwork

Colour Ad rates do not include the cost of
separations.

Printed — web-offset

PAYMENT

Alt singte insertion ads are accepted on a pre-

Overseas payments by Internationai Money

Order

is 10%

payment basis only. unless an account s held

Accounts will be opened for series rate

advertisers subject to satisfactory
references

Accounts are strictly net and must be settled

by publication date
FOR FURTHER INFORMATION CONTACT

CONDITIONS
credit

Electronics World and Amateur Radio. A
voucher copy will be sent to Display and

Colour advertisers only

Ads accepted subject to our standard condit-

ions, avaitable on request

Radio & Electronics World. Sovereign House. Brentwood. Essex CM14 4SE

(0277) 219876

Commission to approved advertising agencies
%

10% discount if advertising in both Radio &

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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SLNA 145sb
preamplifier for
Yaesu’s FT290
transceiver.
£27.40 + £1.20
p&p inc VAT

Why is it that in a little over a year muTek’s SLNA 145sb preamplifief for
the FT290 has been a hit on such a big scale?

The answer isn’t really obvious. Good engineering often isn’t. But that IS
the answer: good engineering. But why is it that muTek products work so
well? You see there’s an awful lot more to good engineering than merely
finding the ‘right’ transistor for example. There’s a lot more to it even than
the extensive use of computer-aided systems analysis and design
techhiques, or the use of quality components and printed circuit boards.
There’'s experience, and that's one item that’s always in stock at muTek.
Experience in the design of everything from synthesised uhf signal
generators, to downconverters for microwave pay-tv systems, to antenna
test equipment. Lessons learnt in such projects benefit our amateur radio
customers today. There’s another thing too — backup. How many people do
you know who've paid for factory service or repair of their muTek products,
in or out of guarantee? We care! What about reliability? That's simple —we
couldn’t afford to offer such deep support if we had reliability problems!!
Delivery? We’ve had problems in the past, and we’ve admitted it! However,
these problems are now receeding into history, and we are now usually
able to supply most of our range if not from stock, then within a few days.

We enjoy making amateur radio equipment: it's an extraordinary
challenge to do it well. We may make equipment for radio amateurs, but
we're anything but amateur in our attitudes to our work!

muTek 1limited - the rf technology company

Dept RW, Bradworthy, Holsworthy, Devon EX22 7TU (040924) 543 -




British Designed & Manufactured

B.N.O.S.

ELECTRONICS

British Technology & Innovation

Take a look at the world’s most advanced range of
2 metre Linear Amplifiers

Over 40 years of design experience has gone into what is fast becoming
acclaimed as the biggest break-through in linear technology.
Performance and reliability have been designed in, which gives us the
confidence to offer a free 5S-year warranty. Why not take a closer look
at our products and see where value for money really counts.

The LPM144 Range The L144 Range

This sophisticated, but simple to use, range of amplifiers have
performance characteristics and extra features previously not
available in the UK. The pre-amplifier uses the highly regarded
BF981 MOSFET, and an LED bargraph power meter is

provided, to highlight only two of the amazing number of features.

To complement the LPM range, we have introduced the

L series linear-only versions for the amateur who may already
be equipped with a good pre-amplifier and power meter. The

excellent linear performance is maintained and both RF Vox

and hard-wired changeover are standard.

® [inear all mode operation
® Continuous rated RF output power (RMS)

WP s TG T ® RF& HARD switched changeover with
LINEAR  BREAMP REVATWE OUTAUT POWES MODE | Se,ec"'lb/e de,a—y
AT = ® Trouble-free RF switching at low drive levels g
! ;’: O Lmear AmpLIFER = i ] ® Straight-through mode when switched off LINEAR  AMPLIFIER
| ore £ or e ® Unique over-drive protection circuit gty T30
MR  © \obile mount on all 100 Watt models s
LPM144-1-100 £172.50 L.144-1-100 £143.75
LINEAR PART NUMBERING SYSTEM
LPMI144-3-100 £172.50 NNEER LPM144-3-100 OUTPUT POWER L.144-3-100 £143.75
LPM144-10-100 £149.50 PREAMP . T L 144-10-100 £120.75
H:m :33:35[;{80 gg;'gg RF METER ——FpeqUENCY ———— INPUT POWER Hji‘?l‘égo 338-203
) : : (BAND) T Ly
LPMIi44-10-180 £235.75 1.144-10-180 £207.00
CA° O ®
BNOS ‘A’ Series Power Supplies
12/6A  £52.90 o 12/12A  £95.45

® |38V, 6A continuous output
® 7A maximum output current
10A current meter

10A output terminals

LED shut down indicator
Fully protected

® [3:8V. 12A continuous output
® [{5A maximum output current
® [.arge 20A current meter

® |5A output terminals

® LED shut down indicator

® Fully protected

12/40A  £276.00

® [3-8V,40A continuous output
® 50A maximum output current
® [arge 50A current meter

@ | arge output meter

® LED shut down indicator

® LED out of regulation indicator
® Qutput sensing terminals

® Fully protected

12/25A  £138.00

® [3-8V, 25A continuous output
® 30A maximum output current
® Large 30A current meter

@ 30A output terminals

® LED shut down indicator

® Fully protected

Our Guarantee  Our aim is to provide you with high quality products at realistic
prices, to give you the best value for your money.

All products that carry our logo are designed and butlt by our engineers in the
UK and carry a full 12-month guarantee, which includes all parts and labour.

We are so confident that our linears are simply the best that we offer to repair your
unit at component cost for up to 5 years from date of purchase. That means we will
repair. calibrate and return to you free of charge.

All other products sold by us carry our standard [2-month guarantee.

Available direct or from one of our many UK agents — or come and see us at most rallies and exhibitions

BNOS Electronics (Dept RE) Bigods Hall, Great Dunmow, Essex, CM6 3BE

=

Telephone (0371) 4677 SAE for further details
PLEASE NOTE NEW ADDRESS AND PHONE NUMBER
] All prices include VAT. Postage free on all Mainland UK orders, goods normally despatched by return.
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TRANSISTORS

BEIIFIESILBSERE9585%

9way 75p

RECHARGEA

HP2, 1.2v, 40AH
HP2, 1.2v, 1.2AH
HP11, 1.2v, 1.2AH
HP7, 1.25v, 500mAH
AAA, 1.2v, 180mAMH
PP3, 8.4v, 110mAH

K" x 19F x 9§
B0 x 50 x 25
100 x 65 x 50

135 x 70 x 40
135 x 105 x 40
180 x 125 x 65
205 x 155 x 75

POTENTIOMETERS 20 swg, 3 core

Carbon track. i watt log & linesr
values:

.2MR (single track)
2MR {dual gang) 100p

-2.2MR (single gang D/P switch}
90p

fange
1R-10MR

Range
1R-10MR

ENFIELD ELECTRONICS
208 Baker Street, Enfield,
Middlesex. EN1 3JY. Tel: 01-366 1873
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ENER DIODES
TURNED PiN BlXGlCH‘ watt: 3V3, 3V6. 3V9, 4V7, 5ve,
DL Type Price
8 pin 35
14 pin
16 pin
18 pin

Green 13p

20V 72V 20V, 21V, TV, TV, BV, 3V AV,

a1V 56V, 6, 75V, GV, 00V, o, 200v |3 et 10p
16p sach

BZYBIC/D.8 war: 1V3,2V7, 3V, 3V3, V6, V3, [ o Vellow 13p

43, V7, SV 5V, 62 TV, iz, v, oy | LN Red

22 pin
24 pin 11V, 12V, 13V, 15V, 16V, 18V, 22V, 24V, 27':\1" 1 Rm/suck

28 pin 30V. 33V, 36V 10p Red 20p
Yellow 25p UATBP 1BA/5V)

45p|
White 71 x 49 x 25 3 JA/50V 40p|
Blk 71 x 49 x 25 95, 104p) T05 1A7400V  104pt 1A/100V a5p

Blk 120 x 80 x 35 Y b 2N1599 40p | 1A7200v 50p
Blk 180 x 110 x 55

454 x 119

5.50
63 x25 pkof51.30 i

SOLDER ) s o
110p
100p

&IJMA/I(DV ‘a SA/50V

10p 113 Bed - 180p UATZC
e 80p 78054
V2. 7V5, 8V2, 10V. 11V, 12V, 13V, ISV, 1 Yeliow 13p Green (MK 130p 78128

LM337 180p
Green 25p LM1469 324p 79184

§535
£3588053

£
$iisge

Dalo Etch resist
£1.10

60mm track, log & linesr values: : F ey N, 242 75p. 343, o7 20p
uF, 1u5 18p eac P.

n np 0p.
Price D O uZ L BuB 25p sach. 10uF 32p. 22uF 359 16V: 33uF 40p. 47uF 60p. 100uF
Pre-set pots | watt g h. 47uF, 68uF 60p. 35V: h.
h, 6ud

TuF. 0.22uF, 047uF 16p
auF

Range Price Range Price 3 40p.
5K-500K S0R-4.7MA (mini vert. & horiz.) 10p ElECTRDLYTICAJ el or Radial 16V 10uF, 22uF, I!uFIDp each. 47uf, 68uF. 1000F 12p each
1500uF 40p. 2200uF S0p.

L ch. 0uF 10p. 470uF 24p. GBOUF 36p. 1000uF 30p.
. 1uF, 100F, 22uF, 4TuF 10p each. 100F 12p. Z20uF 20p. 470uF 30p.
T00uF 115p. 35V: 120uF, 250uF 20p each. 80V: 6uB 10p. 470uF 0.

1000uF 40p. 2200uF 55p.
lmFlSp W 047uF,

CAPACITORS ch. 10 smal) 125, Z20F 3. 63V: 10F 202 47 T each. 10F, 246 10
160V: . : 0.01uF, 0.

RESISTORS CERAMIC  1pF. 2p2. 2p7, 303, 3p9, 4p7, 506, bpd, apz 10pF, 12pF. 15pF, 18pF, zzprnggr TpF. 12p. 100UF 20p. Z20uF 30p

39F, 47pF, S6pF, 6BpF, 82pF, 100pF, 1200F, 150pF, 1 pf 220pF. 270pF, 330pF, 4

High stability. | watt. 5% Sa0oF. oo, 100 11, 108 20,503,309, 5,68, 62, 10, 22, 410F, 1000 6 each D22 D04V 0p ehch. D2 81p OV, 0021 215, 00220F, 01uF 399 sach.

REMED  (ood 100V 1nf, 2n2, 303, 40, 10nF 7p euch. 150F, ZF. T, 470F 9p each. S, POLYESTER C200 250V 01, 022, 033, 068, 1 8p. 15, 22, .3 10p. 47 12p. .66 20p. IuF 26p.22

1p

2p h. 2200F 15p. 3300F 18p. 4700F, 20p.
High *"b""v § watt. 5% mvsm:uz 229F, 4TpF, G8pF. 820F. 100pF, 120pF, 1500F, 2200F. 2700F, 3a0oF, 3900F, SAVERED MICA 202, F. 10pF. 1pF, 200F, 220F, 750F, 27pF 13p each. 300F, 33pF, 3%pF.
"=° “ 991 (100+) nonf 650pF, 820pf, 1(mpp 1ggpr 1;wrarwmm“m¥wm? 47%9 563&% 4TpF, SOpF 560F, Bp a?pr”m?”ﬁmﬁ? 12%5 Ip F. 1800F. 200pF. 220F,

250pF, 270pF.

15p p sach 300pF 15p each. mpF 330pF, 4700F 19p each. S00pF. 560pF, 6000F 22p each. 24y,
wmuuu BEAD 3V 100uF, 150uF, Z20uF, J30uF 64p each. 470uF 110p. 680F 160p. 6V3: 10000F m IW 2p. 1mpr 42p. 2200pF 45p. zmopr up 35000F 55p. J9000F 68p. 4700pF

6B, 12p. 10uF 13p. 33uF 33p. 47uF 25p. 100uF, 220uF T7p each. 470uF 160p. 10V: 15uF, 22uF 26p E3p. 50000F 98, . 6300pF 115p. 8200pF 120p. 100000F 1.
Prices for TTL Components 50p P&P ON ALL ORDERS UNDER £10

are changing all the time. TELEPHONE ORDERS ACCEPTED WITH ACCESS
Please phone for current prices & BARCLAYCARD. OFFICIAL ORDERS MOST

NEW ILLUSTRATED CATALOGUE

WELCOME FROM SCHOOLS ETC.

NOW AVAILABLE, WE ARE OPEN MONDAY TO SATURDAY 9-6 PM
f1 including VAT plus P&P All prices include V.A.T. Same day despatch

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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¢ The restored Baird 1930 television

Plessey Radar restore origi-
nal televisor

The first flickering, eye-
straining  pictures  which
heraided the birth of the
television eraand asocial and
entertainment revolution
have been made to live again
by engineers and apprentices
with Plessey Radar at Cowes,
IOW. They have combined
their talents, and their pati-
ence, to restore an early
1930's televisor — an antique,

mechanical ‘goggle box’
which fascinated affluent
grandparents.

The original Baird set, cos-
ting £18 in the days when
steam radio ruled, has been
loaned to the National Wire-
less Museum at Arreton
Manor, 10OW, after being
discovered under a pile of
rotting firewood in an Essex
outhouse where it had lain
forgotten for half a century.
Only six televisors have sur-
vived and all are believed to
be priceless.

To operate the televisor a
household had also to own
two radio sets to watch pic-
tures described as ‘barely
discernible’ which  were
broadcast for two hours each
evening on the medium wave.
One wireless provided the
picture, the other the accom-
panying sound.

The televisor operated on
30 lines but, with.the aid of a
scan converter, it is hoped
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that it may eventually be
adapted to show today's 625
line pictures.

Two technician apprentices
Mark Holloway and Nick
Warry helped to restore the
televisor. Nick said: ‘I had
seen photographs of one
before in magazines which |
read, but | didn’t think | would
ever work on the real thing.
We had to decide how best to
reproduce a new disc and we
worked from photographsofa
drawing made at Cowes. For-
tunately, the televisor was
complete and no bits were
missing but it was extremely
tarnished and needed a great
deal of cleaning up. The scan
converter involved a great
deal of design work but we
thought that it would be
possible’.

Mr lan Moth, a principal
electro-optics engineer with
Plessey Radar and also a
radio amateur, advised the
apprentices on the rebuild.
He said: ‘Our principal prob-
lem was the large aluminium
disc which had been buckled
and torn. We couldn’t restore
it, so we had to copy it. It was
through the whirling disc that
the televisor scanned the
picture. Behind it was a light
and a family of three or four,
huddied together, viewed by
looking through a magnifying

glass  incorporating two
lenses which gave good
distortion properties. The

effect could be compared to
looking at a slide viewer’.

US may adopt European TV
system

A new colour TV system that
may be selected to improve
the technical quality of Amer-
ican televisionis based onthe
European PAL colour tele-
vision system. The proposed
system is one of a number
being studied following an
American decision to look at
ways of improving the techni-
cal quality of their TV system.
If adopted, new sets for the
system would be needed,
though manufacturers would
be able to use many of the

existing components and
sub-assemblies.
The new system, called

AmPAL, is not identical to
PAL but improves on it by
removing its ‘eight-field
sequence’ — jargon for PAL’s
major drawback. American
viewers are at a disadvantage
as a result of being first with
colour television back in the
1950s. The NTSC system,
named after National TV Stan-
dards Committee, (or alterna-
tively, ‘Never The Same Col-
our!), has long been criti-
cisedforits sensitivity towhat
engineers call ‘phase errors’
in the transmission path and
which frequently results in
poor colour rendition.

if the Americans change
their TV system to AmPAL it

could have benefits for the
British consumer. Japan
would be under pressure to
change from NTSC and pro-
duction of single-system sets
would be expected to reduce
the price of imported sets.

New repeater group

A recent meeting was held
to form a new repeater group
for GB3NN (RB2), located
3Km south of Wells Next The
Sea in Norfolk. Site approval
and a franchise have been
received and licensing proce-
dures are in progress with the
DTI.

It is hoped to have the
repeater operational at its
new site by June/July '84. The
repeater is a Pye 460 UHF unit
converted to 70cm repeater
use, the aerials are 4 stacked
J-poles for Rx and 4 stacked
dipoles for Tx, the site is 77m
ASL, with aerials at 25m high,
giving an ERP of 12 watts.

Donations from any
prospective users of GB3NN
would be gratefully accepted
by the keeper: Bill Tuck
G8KZP, 'Whalebone Cottage’,
Wells Next The Sea, Norfolk
NR23 1EN, or the treasurer:
Malcolm Amis G4VDC,
‘Arcantell’, 5 Waveney Close,
Wells Next The Sea, Norfolk
NR23 1HU.

Digital oscillo-
scopes

A new in-depth application
note written by Chris Crook of
Gould Design & Test Systems
Division gives an authorita-
tive review of digital storage
oscilloscopes and  their
applications. The application
note compares digital stor-
age oscilloscopes with other
classes of waveform-storage
instruments, and also discus-
ses the effects of resolution
and sampling on waveform
capture.

Specific applications dis-
cussed in the new publication
include the simultaneous dis-
play of reference trace and
updatedtrace for easy testing
of electronic circuits; auto-
matic plotting of spikes on
power-supply lines to analyse
the causes of data corruption
in computer circuits; automa-
tic recording of alarm condit-
ions using the variable set-
point facilities on a DSO;
automatic recording of bursts

storage

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 13
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4ST-100 HF TRANSCEIVER

JST100 AMATEUR BAND TRANSCEIVER ......ccoovovieee, £998.00

transceivers
collect dust

PROTECT YOURS NOw!!!!

Exclusive to Dewsbury Electronics
opaque covers for your rig. Made from
opaque PVC stitched seams ensure
long life. Edged with sewn cotton tape
(bias binding). Available for all
transceivers, receivers and ancillary
units (ATU-VFO) etc.

Only £1.50 inclusive. State transceiver
or other rig identification, eg TS430,
TS930 etc.

Allow ten days for delivery.

Postal orders please add 25p post &
packing

Access/Barclaycard accepted. Licenced credit broker

ELECTRONICS

GA MMA TWIN

2 METRE FOLDED

> WAVE ANTENNA
Copyright Gamma Aerial Products 1982

This antenna is based on the
very popular and successful
‘SLIM JIM’ design.

The GAMMA TWIN bhas the
following unique features:

* VERY LOW ANGLE OF
RADIATION

* ADJUSTABLE RADIATOR.
(140-150 MHZ)

* COMPLETELY
WEATHERPROOF
CONNECTING BOX

* VERTICAL FIX
DIRECTLY TO MAST

£7.95

incl VAT
+£1.15 p&p

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

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.

BARC AVCARD .
viSA ’ B Closed Thursday

Telephone: Stourbridge (0384) 390063

Instant finance available subject to status
Written details on request

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



of pulses or transients into
separate stores to overcome
store output delays; automa-
tic copying of the displayed
waveform into a computer for
analysis by average, Fourier
analysis, or integration to
find, for example, the energy
content of the waveform; and
automatic copying of the dis-
played waveform onto a pen
recorder.

Application Note and
further information from:-
Gould Design & Test Systems
Division, Roebuck Road,
Hainault, llford, Essex [G6
3UE.

New computer school in
London

A new London Computer
and Electronics School isdue
to open in Hammersmith.
Apart from management and
financial support from The
BOC Group, it will receive
backing from The Manpower
Services Commission and
grants from The Department
of Trade and Industry and the
London Borough of Ham-
mersmith and Fulham. Of the
£1 million cost, over half will
come from The BOC Group.

Prospective students for
the six month and one year
courses must be at least 19
years of age, unemployed,
and will need to show evi-
dence of having been out of
full time education for the
past two years. They will also
need to succeed at an apti-
tude test and an interview.
The courses begin in
June/July and initially, the
number of students will be
limited to 120. During the
course, students will receive
awageintheregion of £40 per
week, according to personal
circumstances.

The School aims to meet
two urgent needs. First, peo-
ple can be provided with
access to a new career with
good long-term prospects
and second, employers can
be provided with people who
are productive from day one.
The demand for such people
has been demonstrated by a
survey which revealed that a
shortage of several thousand
suitably trained people in the
computer and electronics
field exists in the London
area.

The success of the School
will be measured by how
many of its students are
placed in jobs at the end of
the course. As the prog-
ramme has been designed to
meet the criteria for produc-
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ing qualified graduates for
industry, it is hoped to
achieve a high job placement
rate. Indeed, there isa built-in
incentive in the arrange-
ments with the MSC to
achieve a high placement
performance whereby its
financial contribution will be
reduced for each graduate
not placed in a job related to
the skills for which he or she
has been trained.

Overseeing the establish-
ment of the London School, is
Mr Marty Hanfling, President
of BOC’s Educational Ser-
vices Division. He says: ‘We
see this first couple of years
as very much a pilot scheme.
It's the first time a school of
this type has been set up in
the UK and, in conjunction
with our partners in the
venture, we shall be monitor-
ing its progress closely’.

The address of the London
Computer and Electronics
School is Glenthorne House,
Hammersmith Grove, London
W6, and the office will be
open to receive applications
from Saturday 7th April.

Satellite study to keep solar
panels in their place

Marconi Space & Defence
Systems Ltd has been com-
missioned by the 11-nation
European Space Agency
(ESA) to study ways of impro-
ving the pointing accuracy of
large spacecraft. The study
will focus on the particular
problems presented by large,
flexible solar panel struc-
tures with a view to the
eventual application of this
research to very large tele-
communications spacecraft.

Large satellites with high
output powers (up to several
kilowatts) need to be manoe-
uvered with a high degree of
accuracy to ensure that their
communications  antennae
are correctly orientated with
respect to the Earth; even a
tenth of a degree error in a
satellite communications
beam at a distance of 20,000
miles could mean a serious
loss of data at the ground
station. Pointing accuracy is,
of course, even more vital for
satellites with very narrow
beams.

The Space Division of
MSDS, located at
Portsmouth, has already
embarked on an ambitious
programme aimed at impro-
ving the control thruster jets
(and their propellants) which
react to, and correct the
natural drift of sateltites in

M
o
it
i

34
T
LT

o

JUTT

ki

ANRII
1T

P 77kw i

orbit. Earlier improvementsin
thruster jet controi have
already led to a phenomenal
increase in pointing accuracy
for small, power-limited craft
where the solar-collecting
panels are fixed to the body of
the satellite. However, large,
power-hungry craft with their
extended solar panel struc-
tures present a particular

problem: such structures
tend to bend under the
impulse generated by the
control thrusters. This
unwanted flexing introduces

further movement of the
spacecraft, probably
necessitating additional

correction by the thrusters
and ultimately leading to
further disorientation of the
satellite. This could negate
any improvements in thruster
control and result in deple-
tion of propellant reserve.
The operational life of the
craft would, therefore, be
seriously affected.

The new study takes a
mathematical approach to the
problem by applying Sturm’s
algebraic  theorem, first
proposed in 1836, to calculate
acorrectly timed sequence of
thruster commands. These
commands, delivered by a
Marconi attitude control mic-
rocomputer, could correct
the pointing of the satellite
and bring the solar collectors
and other flexible parts of the
satellite to a state of zero
vibration at the same instant.
This process can be repeated
automatically, to correct
natural drift or the effects of
deliberate commands from
the ground to alter the posi-
tion of a spacecraftin the sky.

The study also addresses
methods of determining the
vibration pattern of flexible
satellite structures from a
single sensor, typically a
gyroscope, attached to the
spacecraft. By adopting these
Sturm-based techniques,
satellite pointing accuracies
should soon improve fromthe
0.15° currently achieved, to
better than 0.05°.

COMPANY NEWS

Walmore Electronics

Walmore Electronics Ltd,
the Covent Garden based
communications specialists,
have been appointed sole UK
agent by E-H International
inc. This Oakland, California
based manufacturer of auto-
matic test equipment claims
to produce ‘the cleanest
pulses in the world’. To sub-
stantiate their claim, E-H
International produce a
range of programmable and
benchtop pulse generators
with frequencies from 0.5Hz
to 250MHz and pulsewidths
from less than 1ns to 1s.

To complement the pulse
generators, a full range of
waveform analysers is avail-
able and to facilitate the

switching of pulses, a line
of programmable coaxial
switches is available. Addi-
tionally, PCB mounted reed
switches are available.

Leisure Zone Lid

Leisure Zone Ltd, home
consumer electronics and
electronic games importers,
are now in liquidation. The
company began trading in
March 1982 and had lost some
£50,000 by June 1983. It has
now gone into voluntary
liquidation with a total esti-
mated deficiency as regards

unsecured creditors of
£32,361.
For further information

please contact Clive Hicks on
01-499 1649.
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Videoconference Service

A digital videoconference
service between London and
New York will start shortly.
The new service will be setup
jointly by British Telecom
International (BTI) and AT&T
Communications. Initially, it
will operate between British
Telecom’s studios in London
and other cities in Britain, and
AT&T's studios in New York
and 13 other American cities.

The digital videocon-
ferencing service to the USA
follows the inauguration of a
similar service earlier this
year to Toronto, Canada
{(R&EW News, April) .

The service will use a high-
speed digital link between
international exchanges in
London and New York, pro-
viding full motion video and
audio communications. A
British Telecom-developed
video coder/decoder (Codec)
codes and compresses the
signals that make up the
television picture, transmit-
ting only changes in picture
content from one frame to the
next. This reduces the band-
width required to 2Mbit/s or
possibly less.

British Telecom is planning
to provide terminals and
codecs for private use on
purchase or rental terms
through its VideoStream
domestic videoconferencing
service scheduled for launch
after Easter. These video
terminals will incorporate
television cameras, monitors,
microphones and loudspeak-
ers, enabling users to set up
conferences from rooms in
their own premises.

The announcement was
made at the International
Teleconference Symposium
which is being run under the
auspices of Intelsat by BTl in
conjunction with Comsat
(USA), KDD (Japan), OTC
(Australia) and Teleglobe
(Canada).

Intelsat, which has 106
member countries, owns and
operates a global satellite
network supplying two-thirds
of the world’'s international
telecommunications ser-
vices. Britain is Intelsat’s
second largest shareholder.

R&EW Zilog competition
Following a series of arti-
cles describing Zilog’s Z8000

microprocessor, Radio and
Electronics World and Zilog
UK ran a competition whose
prize was donated by Arcom
Control Systems Ltd. Entrants
had to answer some fifty
questions and describe a
suitable application for their
prize.

Mike Quee, Zilog UK'’s
European Marketing Mana-
ger, had the great pleasure of
presenting the Z8000 CPU
VME board to lucky winner
Dave Wells.

Mr. Wells is attending the
Cranfield Institute of
Technology in Cranfield,
Bedfordshire where he is
taking a PhD in Ecological
Physics studying bird migra-
tion using an X-Band Radar
System. He is planning to use
the board in his experiments.

Learn from Maplin

Maplin Electronics are set
to become a major supplier of
training products and ser-
vices. As the sole UK distribu-
tor of the now expanded
Heathkit Educational Sys-
tems, Maplin can supply a
fully comprehensive range of
training and educational pro-

ducts, support services and
courses.

Having appeared on TV,
radio and the press, Maplin’s
highly user-friendly robot
‘Hero’ has become the best
known and best selling train-
ing robot. Also receiving con-
siderable interest are the
Heathkit microprocessor
courses, which range from
basic instruction to ‘build
yourself a micro’ level with
kits supplied by Maplin.

Maplin, the major UK sup-
pliers of electronic compo-
nents and a leading distribu-
tor of hobby computer pro-
ducts, are similarly expan-
ding their range of ‘Practical
Projects’. These provide
users with a kit covering such
projects as special interfaces
for many of the popular range
of home micros, home secur-
ity devices, car and radio
enhancements. The company
have decided to produce and
publish on a monthly basis
‘Maplin’s Top Twenty Kits’. At
the top of the first best seller
listings are the 75W Mosfet
Amp Module; Modems; The
ZH81 1/O Port and a car
burglar alarm.

S anone,
CAD FOR ELECTR

Number One Systems, the
Cambridgeshire based elec-
tronics design consultants,
announce the launch of a
Sinclair Spectrum version of
their ac linear circuit analysis
program for micro-compu-
ters.

The program was written
originally for the BBC-B and
Newbrain computers and has
proved to be extremely popu-
lar with universities and
industrial R & D establish-
ments both at home and
abroad.

The version for the Spec-
trum is in response to many
requests, particularly from
undergraduate students and
school science teachers, and
brings professional electro-
nics CAD facilities within the
reach of all. Circuits of up to
16 nodes and 60 components
can be analysed for input

impedance, output impe-
dance and gain.
Resistors, capacitors,

inductors, transformers, op-
amps and FETs can be simu-
lated by the program, and the
ac performance of circuits
containing any combination
of these components fully
evaluated over a wide fre-
quency range without the
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need for laborious bread-
boarding and bench testing.
Once a circuit has been
entered into the computer it
can be stored on tape for
further analysis at a later
date.

Modifications can be made
to the component values and
circuit configuration during a
simulation thus enabling the

designer to assess quickly
the circuit's sensitivity to
component tolerances, stray
capacitances, temperature
effects etc.

The program is ideally
suited for frequency
response analysis of filter
circuits, audio amplifiers,

wideband amplifiers, tuned
RF amplifiers, linear inte-

grated circuits etc, and has
now been in use for over two
years.

The version for the Sinclair
Spectrum is supplied on cas-
sette and is fully documented.

For further information
contact Adrian Espin or Mar-
tin Morris at Number One
Systems on (0480) 61778
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MICROPROCESSOR-CONTROLLED DOT
MATRIX PRINTER WITH RS232

INTERFACE

An inexpensive way to extend the home computer
facility by adding a hard copy printer.Graham
Moore, G4DML,explains how he did just that.

Many people with home computers do
not own a printer of any sort. Certainly
they do seem rather costly for what they
are, mainly because electromechanics
are much more expensive to produce
than the pure electronics found in
micros.

The following article explains a simple
method of constructing an RS232 ASCI|
printer utilising one of the many cheap
dot matrix plain paper printer mechan-
isms that are available today. The
mechanism used in the printer
described is a Roxburgh DP822 7-needie
21-column unit that was picked up from
the scrap heap with a burnt-out needle
solenoid. After rewinding the solenoid
no other problems were experienced
and the design was embarked upon.

Print mechanism

The DP822 unit, as in most others of
similar type, is a unidirectional printer.
The needle head is driven by a spiral
grooved shaft, the return spiral being

e —~

1.7mS

50% shorter than the print spiral. When
the motor is turned-on the head begins
to move and a ‘start print’ signal is
generated by a reed switch closing. This
switch remains closed for the complete
printcycle and is used to define the start
of printing and to keep the motor
running.

A pulse generator incorporated in the
printer gives a timing signal which
defines the positions for print-head
needle firing. This provides a pulse
approximately every 1.7 milliseconds
and it is imperative that the needles are
accurately synchronised to these pulses
in order to ensure exact registering of
the printed characters (see Figure 1).

Paper feeding is performed by
energising the paper feed solenoid
while the motor is running. The solenoid
must be energised for approximately 30
milliseconds to ensure correctoperation
of the mechanism chosen; this will,
however, vary if other mechanisms are
used.

Timing signal

j&750us >

Needle drive output

| 1200us —»
25A

Needle current

Fig 1 Needle solenoid timing and control waveforms
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Printing a character is performed by
seven solenoids which drive needles
thatimpact the ribbon against the paper.
The operation is carried out five times in
succession with a varying pattern until
the character matrix is built up. Being
energised for only 750 microseconds, the
solenoids are therefore of very low
impedance; a peak current of 2.5A is
drawn by each needle and it is essential
that the 12v PSU can supply adequate
current for these periods.

Design

Because of the complexity of the
control functions required it seemed
obvious to use a processor of some kind,
the Z8681 being the one chosen (Figure
2). Thisprocessor, IC1,isone of the latest
additions to the Zilog Z8 range and is
ideally suited to control applications,
with its three I/O ports, 256 bytes of
internal RAM and an internal UART. The
28681 has no-internal ROM, allowing an
external 2716 EPROM to be used for
program storage. A 74LS373 latch is used
todemultiplex the address/data bus, and
the processor design is completed with
the 4049 inverter, IC4a. In order to
interface the Z8 UART with the ‘outside
world” an RS232 to 5V logic converter,
TR1,isincluded so that the printer can be
driven by most micros.

To enable the Z8 to interface with the
motor and solenoids on the printer
mechanism, the circuits incorporating
IC7 and iC6a respectively were con-
structed. As can be seen from Figure 2
they consist mainly of Darlington current
drivers to power the low impedance
electromechanics on the printer.

So that the Z8 can interpret the ‘start
print’ signal and the timing pulses, both
of these must be amplified and con-
verted to ITL. This is done by IC4c in the
case of the start signal, and by TR2-1C4d
for the timing pulse. Both circuits
generate 5V square pulses that can
readily be input to the processor.

The power supply, as previously men-
tioned, must be capable of supplying
quite large currents for relatively short
periods of time. This can be accom-
plished by constructing a supply with a
high-value output smoothing capacitor,
large enough to supply the 750uS pulse
to the print solenoids without overload-
ing the rest of the circuits.

The power supply circuit Figure 3
shows a PSU capable of supplying about
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Fig 3 The power supply circuit

1A continuously, but the 15000uF capaci-
tor stores enough charge to power the
solenoids during a print cycle.

Due to the fact that the print solenoids
are .activated on switch-on by the
processor, it was found necessary to run
the 5V supply for the Z8 PCB from a
separate winding on the transformer.
This is because the 12V supply line
cannot supply enough current from
switch-on to power both the Z8 and the
print mechanism, thus preventing Z8
from completing its reset cycle properly.
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Software

The software for the printer applica-
tion was developed on the Ambit Z8
TBDS Computer PCB using the Zilog
assembler. A full listing of the software is
included with this article and a brief
description of the routines is given
below.

The incoming ASCil data is stered in a
line buffer which is output to the printer
mechanism whenever either the bufferis
full or a ‘CR’ (Carriage Return) is
received.

In order to print a character a matrix
must be made up of 5 binary words that
are output consecutively to the print
needle solenoids. As can be seen from
the table of ASCII characters the codes
start at 20 Hex and end at 7F Hex, those
below 20 being reserved for control
codes. Therefore, if we subtract 20 Hex
from the ASCII code we obtain values
between 0 and 5F Hex. The resulting
value is multiplied by five and the result
used to address a look-up table which
contains the 5 bytes to output.

As can be seen from the table, a carry
will be generated by the higher of the
codes and this must be taken into
account before addressing the ROM
look-up table.

The resulting pattern is thus (for the
figure 8): 8 = 38 H (ASCII code)

38H-20H = 18 H, 18 H5 = 78 Hex

Thus the look-up table pointer for 8 is
located at 78 bytes from the start.

TABLE 1

Address Word

78 Hex 00110110
79 01001001
7A 01001001
7B 01001001
7C 00110110

The resulting bit pattern is that of a
figure 8 lying on its side. Note that the
high order bit of the word is always 0 as
we only need to drive seven needles,
these being connected to the low order
data lines.

Construction

The complete printer interface was
constructed on Veroboard to allow for
the numerous modifications that one
usually has to make on a project of this
kind. It was also felt to be impracticable
to publish a PCB layout as most of the dot
matrix mechanisms have differing drive
requirements; however, a good idea of
the circuitry required should be
obtained by studying the circuit diagram.

Most of the devices used are non-
critical and any device with similar
specification can be used, remembering
that the EPROM must be at most a 450ns
device if the processor is to be used at
7.4MHz on normal timing. Ensure that the
12V and 5V rails are as isolated as
possible, i.e. by taking all the 0V lines
back to a very low impedance point;
otherwise some problems may be
experienced with transients when the
print needles are energised.

Testing

Switch on and confirm that the sole-
noids are not operated. The motor may
runduringthe processor reset cycle: this

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 19



UPC1366C  3.00
N J ELECTRONICS |©=: :=
UPC1368H  4.00
UPC 1370C2  4.00
82-84 STORFORTH LANE TRADING ESTATE UPC1373H 1.1
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BF458 0.48 | 78Series 1 Amp SV 12V. RESISTOR
BF459 0.51 | 15v,18v.24v  0.60
' 10M02 0.60
BFR79 0.26 | 79 Series 1 Amp BMa 0.60
BFYS0 0.24 | vyoitages as above M 0.60
BF Y51 0.23 but negative :
BFYS2 0.23 X tg -
BU105 1.40 | _Outpv -
RS 1160 | 7L Series 100mA HEATSINKS
BU124 0.98 | 5.8V, 12,15V,
BU126 1.60 24y 0.42 1815me g‘z
BU137 1.40 | 79L Series 100mA 105 13mm 0.15
BU204 1.40 | voitages as above
BU205 1.40 but negative TO525mm 0.19
BU208 185 | oq0 | TO3 0.17
guzoaA 1.90 TOIFINNED  0.60
U208D 230 ————7 TO20 0.34
BU326 180 | MODULES 70126 034
BUA407 1.40
BU426V 1.70 | PYEIFGAIN  7.80
BUS26 1.62 WOUND
BUWS1A 2.55
E122 o35 | SWITCHES COMPONENTS
FT3055 0.65
MJE40 0.50 | Thorn 300073500 GH.EW.Col  1.32
MJE520 0.45 | GenPurpose GUEW.Trans  1.45
R2008B 1.70 | Pust/Pull  0.80 | pecca 100EW.
R2009 1.90 | G11Non Remote Coil 1.32
;gg; ga ::g RoundShatt  0.85 | Linearity Coil
9916 085 | ATas02 145
12029 1-90 | GPiastic 0.85 | Transductor
it 199 | ceMeta 130 | o 1.68
R2305 0:65 ITT Petrick 0.95 10 1.85
R2306 0.70 ;530 R°;3'Y 0.60
R2322 0.70 ole Single
R2354B 0.78 | Throw Rank TCE, CRYSTALS
R2396 080 | GEC 125 | 4aaMH; 1.80
2a4] 083 | 7pgle - NomMake | ggsuh; WlEs
Raa61 200 | phjjips GH/GI2 '
R2477 0.78 8.86MHz
R2501 200 | Remote 130 | \iniatere 178
R2540 2.10 Th(t:)rn 1615 with Vc; -
SP8385 2,10 ontrol i
TV 0.80 | 3000A1 055 | VIDEO THICK
T016V 0.80 | 3500A1 0.55 | FILMS
TI035V 0.82 | vert Gun Switch
%9238‘/ g-;g (A1) 0.25 | 3500 145
< y Horiz Gun Switch Pye713 1.90
TIP30A 0.34 ; 100
TIP31A 034 | (A1 025 | Pye7d! :
TIP31C 0.48 = 4l
TIP32A 0.34 | DELAY LINES TERS
TIP32C 048 [— AL
TIP33B 0.75 | pL5O 1.80 | 6MHz 0.78
s o m o am
- TADS0 170 | Swis4 2.20
Theo  oge | Lmnancemanes
TIP30A 0.34 BAS60) - SUNDRIES
TIP31A 0.34
TIP31C 048 | TUNER 12 Way Terminal
TIP32A 0.34 Block 2A 0.20
TiP32C o.4a | PRESETS ol P
1: Eﬁi gz: G8/GY 0.48 | Mininsulate Croc. Clip
TIP41C 0.58 | Thorn/GEC 0.48 RedorBlack  0.07
TIP42A 045 | G 0.48 | Standard Croc.
TIP42C 0.68 Clip 0.08
TIP100 0.70 " EMT LEAD! GECNeon 0.15
TIP130 0.70 S 3500Cutout  2.00
TiP29s5 0.74 Diode Split Focus Spark
TIP3055 0.55 e
TIS90 0.90 EHTlead 1.60 Gaps 3
TI891 0.24 | EHTCap 0.75 | Rank Tuner
2N3055 0.73 | 10M Pack of Cams 0.08
29B350A 1.90 | EHTCable  1.50 | 5ydsPVCTape 0.2
THRISTORS DISCOUNTS
KONIG 15/80 Universal 247 | ORDERSOVER
KONIG 15/85 Universal  2.47
ety pe= £50 |N°VALUE
BR103 0.62 5%
BRY39 0.56
BRY4S oTes ORDERSOVER
BRYSS 060 | £120 IN VALUE
BRYS6 0.37 10%
BT100 0.90
BT106 155 | (Order Valuenot
. 180 | including VAT)
BT119 2.00
BT120 2.00
DECH 170 | VIDEOHEADS &
oT112 1.85 C RT s
oT121 1.55
2N4444 1.55 EXCLUDED
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FOCUS UNITS SMOOTHING RESISTORS EHT TRAYS ]
N J ELECTRONICS = 10 | CAPACITORS (CARBON) —— %0 |
Thorn 8500 1.90 Decca 200/200/400 1% Watt 1RO to 10M Decca 2230 6.25
Focus Rods 1.10 350V 2.70 10Pa Decca80 6.25
ok 0.18 :
SERVISOL PLUGS—SOCKETS e Decco 00TV 290 | et amto 1om Deccat0) 625
Super Servisol 0.88 | Phono Plug Plastic Dezg(z):\a/ e, 2,90 (10 Pack) 039 | GEC102% 625
Freezer 104 | (redorblack) 042 | MINPLATE CERAMIC Philips 600 300V 250 | 2WatleRTIo 1M geC200 s
Aero Kleen 0.86 | PhonoPlugMetal 022 | 63v Phifips 220063V 165 | (10Pack 060 | GEC210 s
Silicone Grease Phono Line Skt 0.18 1.8PF to 12,000PF 0.08 Philips 470 250V 2,00 e 2200 s
(aerosol) 140 | PronoGhassisSkt 049 | 1000PFio12000pF  0.06 | Phiips(Goeosnv 280 | RESISTORS e oo
Silicone Grease OC Plug2 imm 019 | POLYSTYRENE 160V pveaooiove 285 | [WIREWOUND) . a2
{tubes) 1.70 | DCPlug25mm 0.49 | 0oF 10 800PF 007 | PYESw030OV 2.80 e —
Foam Cleaner 0.92 | DC Chassis Skt e pF op | FRI20250030V 120 | 2%2WOR21o 10R 045 | ITTOVCH 6.25
Plastic Seal 0.96 21mm & 25mm 019 ' ' ' RRI 220400V 290 | S5WOR4Tto6KS 0.5 | Korung%0 e
Heatsink CoaxPlug 0.45 | TANTALUM BEAD Thorn 150/160/100 TWOR47to 12K 0.45 | Philips520 6.50
Compound 120 | CoaxCoupler o045 | IMFIV 046 | 300V 190 | 11WORT 018K o8 | Philips50 g0
Solda Mop 075 | U MonodackPlug 045 | 1SMF3V 046 | Thomdreo2sv 0.85 | 17WIRO 10 6K 024 | PhiliesGO g2
Video 40 0.93 | Vi StereodackPlug 027 | ZMFIV 0.46 | Thorn 100070V 910 Philips $70 S5
Super 40 1.60 | 35MonoJackPlug 042 | SIMF3SV o6 | Thom 207100100 205 | PRESETS Philips KIS 2
Add 30p per can additional | 35 StJackPlug 025 | AMF3V 0108 | 000 : e S st
post. Y Jack Line Coupler BOMF 35V 0.16 ol 240 | Horiontal and Vertica PYE 7135lead 6.50
Mono 022 | IMF3V 098 | 1o 400400V B0 Standard and sub mid sizes | PYE7134lead 1.60
SOLDER V4" Jack Line Coupler 1.5MF 35V 0.16 ' 100R to M7 0.2 | PYETZSTSI gis
- Stereo 025 | 22MF3V 017 GLIEPE] 1.78
Mini Pack 0.35 | 14" Mono Jack Chassis 3.3MF 35V oss | PUSHBUTTON MAINS DROPPERS GETE byt
Y2Kilo 18SWG 7.00 | socket o024 | 47MFIV 018 | UNITS Tarctergiva.2 gy
Y2 Kilo 22 SWG 7.95 | 14" Stereo Jack Chassis 6.8MF 35V 0.20 Decca20mono 1.35 | Thom15003stick 498
SR 0128 1OME 35V 0.20 Decca 304 way 6.80 Decca303R9 0.60 Thorn 1500 5 stick 5.50
SOLDERlNG Ams 35mm Socket 0.10 22MF 16V 0.24 Decca306way 7:80 Philips G82R2 - 68R 0.84 Thorn 30003500 1.70
25mm Socket 010 | WIXED DIELECTRIC e \oos | PhiliesGBerR G180 ) (e s
Antex 15W Iron 6.25 : GEC 2112 1295 | ppincoiomolink) 140 | Thorn8s 8.80
Antex 25W Iror: 6.60 | D.LN.PLUGS 011000V 024 | GEC2136/7 890 | oiiips2t0(withink) 0.8 | Thorn%000 7.80
Antex 15W Bit 0.70 ; 011500V 028 | GEC2112 P boo e
.70 | 2Pin 0.10 PYE7253R3 179 | Telprosst 7.00
Antex i 022 1000V 0.28 Conversion 13.00 . ! .
tex 25W Bit 0.75 3Pin 0.10 h UMc B69 6BL ~ 56R 1.40 Seimens Universal 5.50
Desolder Pump 6.00 | 4P 0.14 | 03371000V oizg || |Hitachi1X tway 895 | oy i Vi
N oy : E 0V 030 | TTCVCS7way 10.00 E725-56R-3R 155 i s
i L. - 5Pin 180 049 | ooV o4 | ITTCVCHS 12.85 | RR182356R - B8R 085 | TV 0.85
156;\(’ : 2esmwen s 250 5Pin 240 OnD [ ey ogs | ITTCVCA306way 8.00 | Thorn1s00 185 | V8 0.95
& 5Pin 360° 0.19 '22 1000V 0.48 ITT CVC 256 way 8.50 Thorn 1600 1.45
MIKED PACKS §Pin 023 | 200 oo | PSS 1100 | Thom3500 007 | LINE QUTPUT
7Pin 023 | o opg | Phiiipss50 1355 | Thorn800 120 | TRANSFORMERS
Mixed Dust Cores 0.70 D..N. LINE SOCKETS g g Philips G11 22,50 Thorn 8500 0.97
Transistor Mount 2Pin 04y | SKVDICS PEIS gy Fie [ Lexmesno 097 | Auovox®d 518
B o050 1 5B o2 | 190PF.210PF. 270PF. 330PF. PYE 7156 way 13.50 | Thorn9800 0.90 | autovox 10 9.75
10yds Assorted 5 Pin 180 o2 500PF 0.30 PYE 725 (UHF-VHF) 13.50 GEC 2110 0.85 Necca 1700 Mono 9.80
’ e, POLYESTER RR1823 4 way 8.75 Decca 1830 9.80
Wire 0.50 | 5Pin20 0.22 250V RRI 823 6 way 9.50 Decea 220
100 Capacitors 1.00 | 6Fin 0.23 O0IMF 0.06 (022MF 0.06 | RRIT206way 10.50 CONVERGENCE G§°C°§fw 5'33
300 Carbon Res 1.00 | 7Pin 023 | O0BMF 0.06 O047MF 0.06 | RRIZ7186way 950 | CONTROLS GEC 20AX ’
100 272 Watt D.LN. CHASSIS SOCKETS JEBMER<Q'06R IMF  10:07% ) Thornids005uzy 275 (diode split 12,00
Wirebounds 200 | o cicned g0 | 2YF 0.08 33MF 008 | Thorn85006way 2,75 | SR.7R10R 12R. 15R. 20R. G g T
Al L : 4TMF 043 68MF 0.3 | Thorn90006way 2.5 100R, 200R. 500R 0.38 G’””dfg [ilimano 1509
REGUN CRTs InUnswitched 042 | ue  g46 Thorn 16154 way 870 | GBVetrici0R 15R,20R 0.80 | Grundigsom 1150
(@ year warranty) 3Pin 180 022 4 L LM 100V Telpro dway 850 | ThomS0R.200R 0.0 | lTTCVCNA 10.25
5Pin 160 022 ; 17T CVC20 10.75
Mo 3200 | P2 023 | OOIMF 0.06 0022MF 0.06 ITTCVC30 8.7%
ey 3200 | 6P 023 | oavr 007 o oor | FUSES THERMISTORS ITT CVCAS 9.75
A47-343X 32.00 7Pin 0.25 022MF  0.07 033MF 0,08 20mm A/S (10 Pack) PT34P 0.85 Indesitmono 10.75
pagipacis aote. | EieCoE0ERETS 4TMF 0.08 0S8MF 000 | ool eomA 150 | PTITP 085 | Korting% 10.75
A51-110X 32.00 AMF 0,09 2MF  0.13 315mA 1.20 PTH451A 0.75 Korting 110° 12.50
2PinUnswitched 0.25 4TMF 0,22
AB6-120X 3200 | spinisy 02 | : 500mA.630mA 800mA  0.95 | VA1026 050 | Philips210 9.90
A56-140X 33.00 | Fupig o020 | OSC CERAMIC 50V 1A,1.25A, 16A.2A 095 | VA1104 1.00 | PhilipsG8 8.90
A56-500X 45.00 FM Socket 0.19 OTMF. 022MF. 047MF, 25A.3.15A, 4A 6.3A 0.95 GEC Dual 1.60 Philips G9 8.50
AB6-120X 31.00 | Awpig oGS AMF 0.04 fgomn; 02/5) (Iz P;%k)A om G11 Transient VDR 0.42 | PhilipsGh 1295
AB6-140X 38.00 AflGoes S CORRECTION mA, 250mA. 316mA, 500mA. Philips K30 14.95
e SoToo: | “stesst 0.19 -y Gﬂc o §30mA, B00mA, 1A 16A.28, | VALVES Philips K73 7.9
AS0-120WR 14.00 | BATTERY R : ' gk 0.45 Philips 570 9.50
e 506 TTERY HOLDERS ELECTROLYTIC 25V 1% A/S (10 Pack) HFLY 120 | PYEGSIPC. 13.00
Carriage £8.00 per tube - | HP7 2 per side. end 10MF 0,08 2MF  0.08 §3?,“‘2' ?UAUmA-iC‘OTA 1.50 | pygs 075 | PYETS 8.95
VAT A 028 | TMF 009 TOMF 009 | ST o Lo | ovem 015 | PYE 8.95
HP7 2 per side. side . 206 QAT JTOMF 0,22 1'%"' O/IB (10 Pack) . o o AR 026
AERIAL ISOLATORS byside 028 | I00OMF 0.33 2200MF 050 | 5e0ma 1154 060 | "CrE0 928 || jEnreies 175
e A g7 | ELECTROLYTIC a0V s oe0 | PCFEQ2 095 | RRITH 12.90
ph HP11 2 rows single 470MF 0.30 2200MF 0.70 | Mains Fuse (10 Pack) o st S il e
omm Lead 0.60 o ’ 24 3,54, 13A os0 | POLY 085 | RRIT2 12.90
&7mm x §5mm with ide 0.37 | ELECTROLYTIC 63V R ) PCLES 095 | SABA
430mm Lead 060 | PPoPressStud 010 | yyr 008 2oMF 0.08 PCLSS 095 | Skant ::':g
X g i X i ic .
Phifips Plastic PP3 Press Stud 010 | ,omr gos wmr oos | LOUDSPEAKERS PFL200 120 | Thom150020° 7.00
Moulded Type for ZMF 041 4IMF  0.42 PL36 125 | Th
, ! 8x516 0hm 298 . Dm0 .00
KT3 Chassis o080 | CRT-VALVE BASES 100MF 0.19 20MF 0.30 | g,4160mm 260 | PLSO4 1.60 | Thom 1591 10.50
—— a5 | TOMF 042 TOOMF 085 | gxaz50mm 430 | P8 230 | Thorn1615 10.00
VIDEO HEADS Toshiba CAT Base 1.40 ELECTROLYTIC 100V 8x370 ohm 3.40 PL509 5.80 Thorn 1690/1 8.75
5350 0hm 300 | PYSW 0.89 | Thorn%00 10.90
3HSS Ferg-JVC- B9A EHT Base 0.55 | 047MF 040 IMF  0.10
e 3400 | B76Ceramic 085 | 2oMF 040 a7MF og0 | LZ2boMm | (i 230/ [} Thom o0 s
ST 34.00 | B9ACeramic 055 | 1MF 042 ZMF 046 | 3ot fisd
PS3B Sony-NEC- B10B 055 | 4MF 047 100MF 0.26 ¢ : PLEASE ADD 65 PENCE POST/
S 55700 20MF  0.45 3MF  0.88
TRIM TOOLS ECTROLTTIC80V TUNERS PACKING TO YOUR ORDER TOTAL
BOOKS e OUTWE 041 IME 044 | 104905 7.98 AND THEN 15% VAT. GOODS ARE
win Bla y
A-Z Equivalent Book Bronze-Phosphor 0.25 FE (028 228 03 3:231/06 ;:: DESPATCHED BY RETURN AND
{Two Parts) 7.50 | Long Plastic. Hex at ELECTROLYTIC 450V e 728 SHOULD BE RECEIVED WITHIN 4
NB: Zero VAT on Books oneend 0.1 | 10MF 050 G8 11.75 WORKING DAYS
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DOT MATRIX PRINTER

PARTS LIST
Control Circuits
Resistors (all 4W, 5%}
R1to R8, R10, R19, R27 to R33 4.7k
R9 100kQ
R11,R12, R18 10kQ
R13, R34 to R40 4700
R14 1.8kQ
R15, R20 to R26 1kQ
R16 120kQ
R17 22k()
Capacitors
C1 47uF, 16V
C2,C3 22pF
C4 10nF
C5 100nF
Semiconductors
TR1,TR2 BC183
TR3, TR7to TR13 BFY51
TR4, TR14 to TR20 BD705
TR5, TR6 BD136
IC1 Zilog 28681
|C2 74L.S373
IC3 2716
1C4 4049
IC5,1C6 74LS07
IC7 741506
D1,D2 1N916
D3to D9 1N4001
Others
S1to S4 SPST DIL switches
S5 SPST momentary switch
XL1 7.3728 MHz crystal
Power Supply
Capacitors
C1 15000uF 16V
C2 4700uF 12V
C3,C4 10nF ceramic
Cs5 1000uF 12V
Others
BR1, BR2 Bridge rectifier 2A
S 1-pole mains switch
X1 7805 regulator
T1 Transformer 240V AC
9V secondaries

Power on reset

- . = -
Call print
¥
I
[}
| ‘CR’
W= = lastcharacter?
N :
f— End of line ? Y
Set line
full flag
 /

Print characters
from silo

line overflow

Indent 1 space flag set ?

R N i i il I R SR A

- - *
return

1

o S e i = ]

Fig 4 Flowline of main polling routine
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DOT MATRIX PRINTE

is normal due to the Z8's architecture.
Confirm that there is a clock on Z8 pins 2
and 3 at 7.373MHz; note that it is this
clock that also determines the baud rate
(being set by the switches on port O).
Confirm that the current drawn is less
than 400mA from the 5V rail and less than
10mA from the 12V rail.

If the ASCIt input is now puiled high
the printer should operate - but print
garbage. The reason for this is that the Z8
is looking for a start bit which it sees
when the input goes high, although the
character it reads in will be all ‘1’s, which
is invalid. If the testing so far is
satisfactory then proceed as in the next
paragraph.

Operation

On switch-on ensure that all the print
needles are not energised - otherwise
they may overheat and burn out. Ensure
that the correct baud rate is selected, as
follows:

TABLE 2

S1 82 83 S84

0 0 0 1.... 150 bauds
0 0 1 0... 300 bauds
0 1 0 0.... 600 bauds
1 0 0 O0... 1200 bauds

Input a ‘CR’ (Carriage Return) from an
ASCil keyboard and ensure that the
printer performs a linefeed and paper-
feed and that the head positions itself at
the beginning of the next line. Now input
22 characters and ensure that nothing
happens until the last one is input, at
which point the complete line should be
printed and a 'CR’ 'LF’ (Line Feed)
performed. Note that the print head is
now positioned one position in from the
edge of the paper when the next line is
printed to indicate a continuation line.
This does not happen if a ‘CR' is
received.

In the software described no facility is
included for printing lower-case letters.
However, this facility just involves
adding them to the look-up table should
they be required.

A sample print-out is shown below

(HE GQUICK BROWN FOX JU
S QUER THE ok Da
AELDEF R T TRLINOFERS

e S
U S 1234507050

»
5
[Re

A flowline diagram of the main polling
routine is shown in Figure 4.

Conclusion

Although this project was initiated as a
software exercise on the Z8 it has proved

JUNE 1984

to be an immensely useful method of
obtaining hard copy at very low cost.
Further, the Z8 part of the printer can
also be used for alternative applications
whenaprinteris notrequired-theonein
the Author’s establishment being used

Hopefully, the Z8 will find many other
useful applications in the control
environment, the application just
described being avery simple one. GoOd
PPrinTimG!

as a darkroom computer.

I8 RSIEMELEF YER 1. 4

1 o +¥+ASE SRC+4400T MATRID. SFINTES PROCPAMME
2 TG R OMOOPE 2 12 2T
= & -
4 eoen
bk CE.LAFART IONE
€ 2oy
T edsn L EL YE
£ @33 ZIiLIN EQur
3 aBas SILauT B SO0 IO DO HET RS
16 QRee LeSTCHF EOU 3 [ A L
11 odes
1X 8eod
13 eeen
14 SET UF INTEPRUFT YECTOR
ORG €
WAL INMES S It INTERPULFT
L ELELTEATION
o1
& L o ow e
S5 A= S
SMoAaRly ESCCN (N4 g i Lo GG K
ELTIR AN BV RS S e o5 Lingian g [EPSTC) R i
g - 3 5 & ¢
o - r S :
&S D Y
S &= )
! 1]
an =
it [ B 3
s
Bekgsil SN RS
++4LO0P+++THIS IS THE MRIN POLLING LOOF
S5 284S
56 0@4S FF LAOP HOP
S7 @046 FF NOF
S8 @47 peveSES CALL PRINT
I8 ASSEMBLEF VER. 1. 4 =3
G2 @#04R 8EF S JF LOGOF
€1 BadC

SUEFOUTINES STAFT

$A+INMESS++ ¢ THIS 12 THE ASCII N

FUT INTERRUFT ROUTINE

PARITY 15 DELETEL AND THE CHARACTEF 13 THEN

STORED IN THE LIMNE BUFFEFR
E4Foae INMESZ L[ LASTCHF. 510 GET CHAR
S F FND LASTLHR. #30 2 @1121111 CELETE FAFITY
F €0y L WIILIN, LASTOHE SAVE CHAF
psi=c ] INC L34 §2)
EF IPET

$eFPINTHveTHIZ 15 THE ROUTINE T
THE LINE BUFFEF KHEN
‘HE BUFFER I FlelL |
THEN THE NE!.T
ONE SPACE TO

INE IS
SIMFLIFY

1=z GENERATE( LUFING FRINTING TG STOF ANY MORE

CHARACTERS EBEIMG IMFU

& FRINT CHAPACTEFS FROM
EITHER A £k 12 F Lo OF
= mE BIUFFER WAS FULL
INCENTELD:
FEACING A BUSY SIGNAL

i

FRINT CF LASTVHF. R LAIT CHAF (P
I JUMF IR YES
CF ENL OF LINE™
I UER T YR(ERE §
[ ¥ ZBagiig L LINE DvEFRFLLY
>3 FrPL (%2 SILIN. #SIL REZET ' FUOINTEF
DIEE BORS CLF LASTCHR FEZET LHST CHAF
32 @REA JeNISH OF 2. #%0 2D01 M1 0a0 MOTOR, BUSY ON
P2 el SF 23
94 GAEE DEBOEBS CHLL HOME + HOME  HEAL[:
95 8871 ESeSzo LD SILOUT, #SILO » RESET OUTPUT FOINTER
96 @074 ES@SEC PRZ LD R1Z, @SILOUT GET CHAR
97 e8r? REEDAr cP R12. #x6r »CHECK FOUR CR
98 @GTR 6827 JR EQ. PRZ s JUM IF YES
99 BB7C REEL:26 CP R13, wiize +CNTRL CHR?
100 0OTF 1B1B JR LT, PR2A 5 JUMP IF YES
101 0981 ZEED2O SUB R1X, #2208 s CORRECT TO ZERO
1862 @684 FCoB LD R15, 2 ; CLERR POINTER
183 vB86 ECO: LD Rid4, #= SET PAGE
104 0088 CF RCF ; CLERR CRRRY
165 8883 8zFD RDD R1S5, R1X
10¢ Q08B OZFD ADD R1S, R1Z
187 808U ©2FD RDD R1S, R1X . *S
108 008F B2FD RDD R1S5, R13
105 9091 B82FD RDD R1S, R13
118 8093 16EEGE RDC R1i4, #0 ; CORRECT PAGE
111 8B9€ DEVBEE CRLL PRCHR »PRINT CHAR
112 0095 DEOODEB CALL COUNT ; SPRCE
113 00SC 2005 PRZA: INC SILOUT i NEXT CHAR
114 @O9E REOS3E cP SILOUT, #(SILG+22> +END OF LINE?
115 @08R1 EBDL JR NE. PR2 s JUMP IF NOT
116 BOAZ DEBACI PR3 cAaLL PRPER ;s LINE FEED
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JOIN UP WITH LITESOLD

Professional Soldering Equipment at Special Mail-Order Prices.

EC50 Mains Electronic lron.  Proportional electronic temperature
£26.19 g Control inside the handle. Adjustable
LTEsaL 280° to 400°C. Burn-proof 3-wire
mains lead. Fitted 3.2mm Long-Life

Features spike-free, solid state bit. 1.6, 2.4 and 4.7mm available. 240v a.c.

SK18 Soldering Kit. £15.24
Build or repair any electronic project.
LC18 240v 18w iron with 3.2, 2.4,
and 1.6mm bits. Pack of 18 swg
flux-cored 60/40 solder. Tweezers.
3 soldering aids. Reel of De-Solder
braid. In PVC presentation wallet.

ADAMIN Miniature Iron. £5.97  nylon handle with finger grip.
q;-r— ——— - Interchangeable bits available 1.2,
1.6, 2.4, 3.4 and 4.7Tmm. Fitted with
Possibly smallest mains iron in the 2.4mm. 240v 12w (12v available).
world. ideal for fine work. Slim Presentation wallet. 5

‘L’ Series Lightweight lrons. 12w £6.23. r\/ -

High efficiency irons for all éﬁw
electronic hobby work. Non-roll
handies with finger guards. = J 18w £6.28
Stainless steel element shafts. Screw- model, 12w, 2.4mm bit. LC 18 Model,
connected elements. Slip-on bits 18w, 3.2mm bit. 240v Std - 12v

available from 1.6 to 4.7mm. LA12 available. Presentation wallet.

Soldering fron
Stands. '?’
£5.11 )

g, Designed specially for LITESOLD irons.
N ‘\‘ Heavy, solid-plastic base with non-slip pads.
\ Won't tip over, holds iron safely. With wiping

for ADAMIN miniature lron No 3 stand
for LA12 and LC18 Irons Al same price

Spring/Top
only,£1.84

Replacement Bits Pre-tinned face {Long Life). State tip
For all above irons. Non-stick size.iron and type.

designs, machined from special Copper LiL

copper alloy, with Incone! retaining ECS0 = - £1.58
rings. Two types ~ Chromium plated  Adamin 12 and

with copper face {for economy and LA12 ==——— 92p f£1.56
ease of use) and Iron plated with L8 =——— £1.01 £1.70

BRADEWICK De- Soldar Braid.  For simple, safe and effective
de-soldering of all types of joint,
using a standard soldering iron.
Handy colour-coded packs of 1.5
metres in 3 widths: Yellow ~ 1.5mm,

Green ~ 2mm, Blue — 3Imm.
De-Solder Pumps. £6.19 -
High Quality version of increasingly A—‘—“—@-g
popular type of tool. Precision made  thumb operation. Automatic solder
anodised aluminium body, plunger ejection. Conductive PTFE nozzle —
guard and high~seal piston. Easy no static problems.

£1.05 per Heal

Mmlature 'Tr Top quality Japanese metric hardened and tempered
Tool 7; tools. Swivel-top chrome plated brass handles.
Sats/ Fitted plastic cases. 113 set — 6 miniature

screwdrivers 0.9 to 3.5mm £2.70
227 set 5 socket spanners 3 to Smm £2.80
305 set 2 crosspoint and 3 hex wrenches
15 to 2.5mm £2.70
228 set 20 piece combination:
5 open, 5 skt spanners, 2 crosspoint, 3 hex
and 3 plain drivers, scriber, handiefholder £4.83

N—

Microcutters. £3 21 Light weight hardened and d
precision ground. Flush cutting. Screw joint, return
spring, cushion-grip handles. Safety wire-retaining clip. :

Soldering Aids. Set of 3 £3.63
e »  Scraper/Knife, Hook/Probe,

T

s 3y Brushlfork. 3 useful double-ended
e >— aids to soldering/desoldering/
e — assembly. In plastic wallet.
Solder. £0.90 X
Top grade resin flux cored 60/40 wire, 18 swg, in handy plasm:
dispenser. Approx:mately 3 metres (Zng)

ADAMIN Electric Stylus. £15.04
\ Writes like a bailpoint in Gold, Silver, Copper or 6

colours, on card, plastics, leather etc. Personalise
wallets, bags, albums, books, electronic equipment,
modeis . .. Operates at 4.5v from its own plug/
transformer — totally safe. Supplied with coloured foils.
Prices include pBp and VAT Send order with ChequeiPD. Ring for Access/Visa sales, or ask for order forms
DLDERING DEVELDPMENTS LTD. DEPT.RE
ESTER RDAD, CRDYDDN CRO 2DN. 01 689 0574
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FOR ALL YOUR
COMMUNICATION
EQUIPMENT

Radio Telephones, all C B
equipment, aerial erection service,
Surveillance systems, specialist
alarm systems for industrial use,
fully equipped workshop for all RT
& CB repairs.

Visit our showrooms at:

264 Windham Road
Boscombe, Bournemouth
Dorset

or telephone: Dorset (0202) 302080

Opening hours 9am-5.30pm Visa accepted

REG WARD & CO. LTD
AXMINSTER, DEVON

Largest Amateur Radio Stockist in the South West

YAESU ICOM TRIO

FTOHE HF TX IC751 AF TX TS930S HF TX
FT980 HF TX IC745 HF TX TS830S HF TX
FT102 HF TX IC730 HF TX TS5308 HF TX
FT77 HF TX 1C290D 2M TX TS430S HF TX
FT757 HF TX 1C490 70CM TX TS130S HF TX

IC271 2M B/STX TR9130 2M M/M
TR7930 2M FM

TW201 2M FM

FT290 2M M/M TX
FT790 70CM MM TX 1C27 2M FM
FT480 2M MM TX 1C2E 2M H/H
FT726 2M/70CM BS TX  ICO2E 2M H/H TW401 70CM FM
FT208 2M H/H IC4E 70CM H/H TW4000 2M/70CM
FT708 70CM H/H 1C04E 70CM H/H FM

FT203 2M H/H ICR70 RX TR2500 2M H/H
FT230 2M FM ICR71 RX TR3500 70CM H/H
FM730 70CM FM

FRG7700 RX

Above normally always in stock plus full range of
accessories. Prices on request.

Complete range of ancillary equipment by
Microwave Modules. Mutek, Datong, Drae, Welz,
BNOS, Hansen, Hinouno, Kempro. Aerials by
Jaybeam, Mini, TET, Hygain G Whip

Western Parade West St
Axminster Devon EX 13 5NY
Telephone: Axminster (0297)34918

Open: Mon-Fri 9.00-5.30
(Weds 9.00-1.00) Sat 9.00-5.00
Access Instant Credit Barclaycard
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DOT MATRIX PRINTE

119 @OAC 6898 IR 2, EXPRNT s JUMP IF NOT
128 @ORE E70420 LD @SILIN, 8/ ~ 5 INDENT SPACE
121 oes1 2004 INC SILIN
122 @8B3 S6FCFE AND FLAGS, #2¢2>11111110  ;RESET FLAG
122 9886 9F EXPRNT . EI
124 9887 AF RET IEH
125 eees
126 eegg
127 eess
128 : #*¥HOME+++ROUTINE TO RETURN THE PRINT HERD TO THE
129 B START POSITION
138 veBsg 2AH
121 0OBS 76€P304 HOME ™ 2. 82(2) 00000100 i HERC HOME? g
132 ©0BE EBFEB JR NI, HOME - JUMP IF NOT
123 96BL TEBI84  HT1 ™ 3. 82(2)00000100  ; HEAD READY >
134 wwCo SBFB JR Z, HT1 s JUMP IF NOT
125 BaC2 #F RET
1Z6 e9C2 B
137 @acz
128 oacz
;W PRPER¥*+ROUTINE TO FEED PAFER AND RETLIRN HEAD TO
HOME POSITION
2 4€0320 FAFER or 2. #4(2)00100000 - PAPER SOLENGID 2CH
8CAF Ll = R8, 815 NO OF TIMER PULSES i
L6DODE  FF1 CALL COUNT 1 CLOCK CYCLE
SAFE DINZ R8. PF1 JUMP IF NOT FINISHED
S6BEDF AND 3, #4<2>110611111 SOLENOID OFF
& 8C20 LG R8. #45 s MAIT 45 PULSES
CeaalE PF2: CALL COUNT 27¢ @241 B8 BYAL , 20
EAFE DJINZ RE, PF2 279 0342 B8 BYAL =
6RBES CALL HOME . HOME HERAC: 280 B343 a8 BYAL
AHE FET 281 @44 8% BYFL
282 0345 @8 VAL
282 8246
294 0346 9O svAL . 2ERH
SAeCUUCMT S ¢FOUTINE T SE FOR OME | :vtitiy PULZE 285 9347 60 BvAL 168 »
#EPRON 1 7HE 286 9248 68 BYAL %66
287 0249 @0 avAL %08
g DR § it L Stge = TR SR L TIMTMNG POLSE 288 B34A 99 BVAL %9
155 GalE IF oUNT ~ JUMF TF Lg 289 @248
Lot wHIEC ciy " 2, ®XC 2 eaagna 1R A . 290 0348 20 BVYAL %20 - ; 2FH
1€l GBEZ EEFE JE NZ, €Ty s JUMP IF MI 28 ASSEMBLEFP VER 1 4
1€2 9OES, AF FET
162 @OEE BYAL i
164 @uES VAL
165 eaEs BYVAL
16€ i ¥+ ¥PRCHR+#+CHARACTER PRINT ROUTINE FETCHES S VAL
167 1 CONSECUTIVE BYTES FROM LOOK UP TABLE
168 i IN ROM AND OUTPUTS THEM TO THE PRINT BVAL kL
169 SOLENOIDS. EvAL @
178 POES BAL
171 BBEE 7TCBS PRCHR LC R7, #S s NO OF COLS EVAL
172 9OES 7643a2 Fra TN 3, #%C2200000018 5 TIMING PULSE HI? EVAL
i72 OOEE SEFE Ie Z.PCL JUMP IF NOT
174 oaEL (S RZ, @FF 14 2 O/F CHAR Co BvAL »31H
28 ASSEMBLER YER. 1. 4 4 BVFL ‘1
BVAL
175 GGEF DEOOFF CALL Tim i DELAY BVAL
176 BOF2 E60200 LD 2, %0 s RESET SOLENOIDS BvAL
177 @OFS 760302  PC2 ™ 3, #%42)00000018  ; TIMING PULSE LOW>
178 OBF8 EBFE IR NZ, PC2 s JUMP IF MOT BVAL %42 S22H
179 @O6FA APEE 1HCW RR14 S NEXT COL BvAL “61 ‘2
186 9eFC 7AER DINZ R7.PCL SLAST coL> EVAL %51
181 GOFE AF RET BvFd %49
182 GOFF BVAL %46
18% @OFF
184 BOFEF BYAL n21 S 3TH
185 vt TIMLA %2 750US ELAY ROUTINE BYRL %41 2%
186 @OFF Blzhls #as
187 @OFF 4€F18C TINL OR TR, #::.¢2rueee1109 s START T1 BYAL %4B
1828 8162 REF208 TIL cP T, sa . =072 BYAL u2
189 9165 EEBFBE JR NE, TIL .
196 @187 SEF1FZ AND THR. #%<2>11110811  ;STOP T1 320 @364 18 BVAL 18 £ 24H
191 B10R AF RET I21 @2€5 14 (=292 #214 R}
192 @168 BYRAL 212
193 @108 Exens “r
194 G16E E/RL 10
195 816t
19€ ASCII LOOK UP TABLE EvAL - 35H
197 e1e& B/fL :S
198 @3ee ORG %260 BAL
193 BYAL
SN M Zufl Bu 1FBLE 20H EVAL
201 o391 9a
s M262 00 232 O36E 3C BYAL %3C S 3EH
. 333 @36F 4R BVAL Z4R i6
261 G304 08 334 @370 49 BVAL %49
MEe b 335 @371 49 BYAL %49
206 ®3p¢ 0 -1 326 8372 =8 BVAL %38
287 0396 00 gl 237 @372
288 8307 4F 338 6372 91 BYAL 281 L27H
209 e3e8 08 339 0274 71 svaL %71 B
21e o209 e 340 @375 a9 BYAL “e9
211 ©30n 241 @276 ©5 BYAL %5
212 ezen @8 s22H 342 @377 o3 BYAL %83
213 0308 87 o 343 0278
214 930C 00 344 0378 36 BVAL %36 5 28H
215 @30 @7 245 @379 49 BVAL %49 8
216 930E 00 346 ©37A 439 BVAL %49
217 o20F 347 0378 49 BVAL %49
218 930F 14 S 23H 348 @27C 26 BVAL %36
219 @310 7F BVAL %7F in 28 RSSEMBLER VER. 1. 4
220 @311 14 BYAL %14
221 8312 7F BVYAL H7F 349 827D
222 0313 14 BYAL Z14 35@ 837D Bve 8vAL o6  29H
222 0314 351 O37E 49 BYAL %49 ;9
224 8314 24 BYAL %24 5 24H 352 @27F 49 svAal %49
225 93215 2A BVAL %2h it 253 @3s@ 2o BVAL %29
226 @316 7F BYAL %7F 354 @381 1€ BVAL #1E
227 ©217 2R BVAL %2R 355 e382
228 o218 12 BYAL z12 356 8282 @0 BVAL 5 3AH
229 @219 257 @283 26 BVAL
230 6319 23 8vAL n2z i 25H 358 9283 36 BYAL
231 @21R 13 BYAL %13 0% SSs 6285 ob BVAL
222 ©31B @8 BVAL %eg 26@ BI85 Ba BVAL
28 ASSEMBLER VER. 1. 4 261 az8rv
262 8287 00 8VAL - ZBH
&4 BVAL %64 167 @3¢ Se BYVAL i
62 BYAL 3 BvAL
BVRL
ze 8VAL 2€H 8vAL
43 BVAL
S5 BYRL BVAL 5 2CH
22 VAL BYAL e
S5 BYAL BYAL
BYAL
ae BYAL 3 27H BYAL
=3 BYAL
244 8225 ez 8VAL azo1 14 BYAL z14 ; DM
24T @32€ 6w Bl e392 14 BVRL %14 i=
246 8127 @i EVAL 8393 14 BYAL %14
- 7 8294 14 BYAL %14
BvaL Hoa 28H 378 8395 14 BVAL Z14
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DOT MATRIX PRINT

388 @290 S1 BYAL 569 @48z 49 BYAL %49
389 BI9E 09 BYAL 519 9403 31 BYAL %31
39@ 839F @6 BYAL S11 B4e4
391 @3R0 512 Q404 01 BYAL 7e1 S4H
392 @3R8 32 BYAL %32 48K 513 @405 81 BYAL %L hat
392 ©3A1 49 BVAL %49 ;e 514 @406 7F BVAL #7F
394 @3A2 79 BYAL %79 515 0487 01 BYAL %1
395 03A3 41 BYAL 741 516 @408 81 BYAL xe1
393 g;ﬁﬁg 3E BYAL “3E 517 0409
39 .
398 @3RS 7E BvAL “47E f;"“ g:: g::: 43: 33?& :3; :SSH
Boojeseeps BvaL B4 ! s20 @408 40 BvAL 48
et v o 521 edec 46 BVAL %40
492 @3RS 7E BYAL Y7E 522 84eD 3F BVAL %3F
403 @3AR 523 @4QE
404 @3RA 7F BVAL “7F S42H 524 Q48E 1F BYAL ZAF i S6H
425 B3AB 49 evAL %49 -] 525 B48F 28 BvAL %28 %
749 526 Ga1a 49 12
lenls e o
28 RSSEMBLER VER 1. 4 528 B412 AF BYAL ZAF
529 0413
407 @3AD 49 BVAL %49 530 @413 3F BYAL %3F S7H
408 @3RE 36 avaL %36 511 @414 18 BYAL u
409 @3AF
410 O3AF 2E BYAL %2E 5 43H :é? g:if §§ 33?&
gz:\‘: g:: »C 524 0417 3F BYAL
3 525 a1z
BYAL %41 s26 941; 53 BVAL %63 58H
BYAL 122 SE7 @419 14 BYAL Z14 -
538 w41A 8s BVAL 708
BYAL %7F 44H 539 0418 14 BYAL Zi4
E(VF_IL EC3Y Y 54@ @41C 63 BVAL 763
BYAL %41 541 941D
BYHL nez S42 841D o7 BYAL %07 : S9H
BYAL %1 542 @44E 08 BYAL %es iy
544 041F 70 BVAL %7@
evAL “7F 45H 545 0420 0B BYAL %08
B/AL =) E 546 0421 @7 8VAL “ev
EAL na 547 0422
BYAL H4D 548 8422 61 BVAL 5 SAH
BYAL 241 549 @423 S1 BYAL ;2
. 558 8424 49 BYAL
BYAL HeH 551 8425 45 BvAL
BYAL F 552 9426 43 BVAL
BYAL 552 08427
Eiﬂt 554 @427 END
BVAL 47H ERRORS = @089
EAL [
BYAL
EVAL COUNT 0008  CT4 @@E@ EXPRNT @086  FLAGS veFC
EVAL HOME 0088  HT4i 008D IMR BOFB  INMESS  @e4C
1PR 8OF9  IRQ 9BFR  LASTCH 8006  LOOP 2045
BYAL a?F —_ PBiM QOF8  P2M QOF6  P3M 8OF7  PAPER eecz
AL “es H PC4 BOEB  PC2 BOFS  PF1 esce  PF2 2002
BYVAL n08 PR1 8865  PR2 8074  PR2A 809C  PR2 2R3
BVAL %08 PRCHR @PE6  PRE® POFS  PRE1 @OF2  PRINT 2058
BYAL “7F PROUT 80A6  RP @BFD  SILIN 2084  SILO 0020
SILOUT eens s10 8eFe SP BOFE SPH BOFE
BVAL 7o i 49H SPL QOFF  T@ BOF4  T1 0OF2  TABLE ezes
BvAL 741 i1 TIL 8182 TImi BOFF  TMR ooF1
44B @3CF 7F BYRL n7F
gpmsmow HEX LISTING
450 0301 ee BYAL 700
451 @Dz - -
452 @302 20 BYAL % P
452 @303 40 BvAL 740 54
454 @203 41 BvAL a1 | B2OA0EARRAICAC
P e o 1 10000COBEF EEF SSEEEF SBOEEF TCLEEF SADE4@ROEDS
457 0307 , — e - 10001 COASSHEFBE4RSF4EEF 2BREGF ZAFESF LOZEETE
55 0106 o6 B des X - 100P2COOF BASESF FEREAOSSEF CF EEER4ZREEBS2041
:2?. g;gz ;'3' gxgt ;;‘; . 10002 CHPECHZOVESAZHOSF 21 ABF FFFDEBnSSEEBF 26
462 03DE 44 BVAL 231 1 10004CORE4F OUESEBE7FFSBea42084BFACHEADEBED
P L wa e : 16@8SCOUESAER42EEBS446F CO1EE@IZABAREIEE
:100BECORSOSFDEAPESEEBSZRESASEDREEDBDEBE
 @F 0BT COOACED2B1R1IBZEED2GF CAGECAZCFAZF AR
78 ASSEMBLER VER 1 4 - 10008E000ZFDO2F DAZFLOZFD16EERODEBREEDERBDE
evAL e 1 1908 9BBADE200SHERS ICERDIDERRCESEAZAF FEFCAS
gl\i:t S 1AEBRAEED01EBOSE FR4 22004 SEFCFESFAF FERZR4ET
BYAL - 1AOPBEGOEEF BT 603Q4ERBFBAF 46RZ202COF DEavabEAS
BYAL 4CH - 1000CBERSAFESERZDF 2C20DEenBlBEAFBLEBRBSAF ZC
:‘\::t . S 1060DEE0TERZOZ2EBFETEAZAZERFEAF FLASYE@Z022S
EVAL - 1800ERABEBFBCZZEMEBOFFEEEZOBTERZDZEBFBREF L
EMRL - 10800F BEBEE TAEAAF 4EF 1LACAHSF ZOQEBFESEF 1F ZAF 4R
EYAL ;vEH L 1B6Z8B0EBENEHBERANORO4F IHBHBRETOHET
B 1 - - —_ q -
A S1BOZ100B7F147F 14242ATF 2ALZ2 2120264 EL
BYAL
vl | 1003 200B55225000058Ia0BI0RL1Z 241 BHES
= | 100220061 Ca01 403ZERS] $ASe3EQSHSa0S 5
;‘j:t gl 3 18834@BBDBBSBPG°G BREOERABNEZA100 204 v
BvAL B C1BBESEORZES14945XERNO427F 40004 25151 49 X
E,:t 1@9.5&@8414548 B 118141.'_TF1U_‘T4"'4 545
- ALY 4343432
avAL A = I
ZEeR0RRnas
SURL B # ~
Ly :113@_, @UHHE‘14141414140@41;;14@‘:"'1;{1151 LN
paviry SPI41ZETELL111ATEVF 4343 ZELL:
BYAL S51H '.1683866941414122?F4141""lC"F4'44'-‘4‘441 FasFe
BVAL @ S1EBECReRE A IE1TE41434 53 TATFRZ0S0STFaa417FES
zzgt 417F 40404 6EE
BYEC S18az ENS
EvAL n7F =2H S 1BaZFoaarvFag |
g;j:t {fg R 118040008423 FlF.—.fUEU
BYAL %29 119841 0004@2E1F = Iavesvoes
BvAL a6 @74 20080507 151434543
BYAL  %4€ 53H . 0BROEBRLFF
BVAL %49 ;s
BYAL 749
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One

Night’s
ork

PLUG-
REPLACES 2532
EPROM

by D R Locke

IN MODULE

This circuit is intended to provide a
plug-in module that can replace a 2532
EPROM during the design stages of a
ROM/EPROM. As the unit runs from the
READ/WRITE line of the computer,
correction of errors or re-programming
is much faster and easier than with
EPROMs.

The circuit

The unit, shown schematically in
Figure 1, consists of a simple inverter
(TR1) and two static RAMs (I1C1,2).
Address lines Agto A;gand DataBuslines
D, to D, are common to both IC’s.
Address line A, is used to switch
between the two static RAMs, with the
aid of the output enable (OE) and the
inverter TR1.

Resistors R1-R3 hold the chip
unselected and in the READ mode. This
allows the unit to be unplugged without
losing the data within. When powered
down or removed from the computer,
battery B1 provides power for data
retention through D2. In addition, diode
D1 provides a DC block when the
computer is powered down. This is to
prevent excessive load being taken from
the battery by the rest of the circuit.

Battery life will be several days with a
fully charged battery. The battery itself is
charged through D1 and R4 all the time
that the unit is in circuit. The approxi-
mate charge time is typically between 1
and 2 hours.

PARTS LIST
Resistors
R1,R2, R3 10k 0.25W
R4 1k50.25W
Semiconductors
IC1,1C2 6116-35
TR1 2N3906
D1 IN4001
D2 IN4148
Miscellaneous

1 PCB back-up battery
2 12-way PCB connectors (Ambit)
1 veroboard/PCB

JUNE 1984

AO-A10 Address bus

Do-D7 Data bus

+5V

J:z R
10k

TR1
20 2N3806

+5V

R3 R2
10k 10k

-11.2

RW
CE »

A -

Fig 1a Circuit diagram

D1
IN4OO1
+5V o

ov

> +5V

D2
]i IN4148

ov

Fig 1b Power supply

Construction and testing

Construction is fairly simple, but
requires some dexterity. The board has
to be small to fit in the space allowed by
the average computer. Veroboard can be
used but a PCB will give a neater result.
Connect the headers on the solder side
of the board, taking care to get the
spacing between them correct.

Examine the board for short circuits
and poor solder joints before plugging it
in.

Once you are happy with the module,
plug itinto a 2532 EPROM socket on your
computer. Connect the flying lead to the

READ/WRITE line of the expansion bus
connector.

The unit should now function as a 4K
biock of RAM at the address of the
EPROM socket. Write a data pattern to
the unit and read it back to check for
READ/WRITE errors. Then turn the
power to the computer off for a couple of
minutes, then back on. The data written
into the unit should still be present with
no errors. This test will fail if the back-up
battery has not been charged before-
hand.Once programmed, the unit may be
removed from the computer without loss
of data.
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South Midlands

* FREE FINANCE 2 YEAR GUARANTEE
BRANCHES AT: SOUTHAMPTON, LEEDS, CHESTERFIELD

( ‘YAESU’ YOUR ULTIMATE CHOICE FOR EQUIPMENT

—
FT203R YAESU’S NEW COMPACT 2M HANDIE N
W %  HANDHELDS FOR 2m or 70cm

, The uitra compactness of the FT203R is due mainly to
& semby. FT208R & FT708R

o/ Yaesu's chip component circuit board assembly, the
chip components being installed automatically by

FT208R 2m Handhetd 2.5W .. .. £199.00inc

FT708R 70cm Handheld tW.. ..£209.00inc

robots. The 203's features inciude thumbwhee!
frequency selection. built in S/PO meter, 2.5W RF O/P at

SMCB8-3AA (13A style) Hand charger . ....£8.08inc

.£32.98inc

10.8V. (3.5W O/P with FNB4). Vox activated switching is
possible when used in conjunction with YH-2,
Accessories supplies include FNB3, FTE-2 tone unit,

A NC7 Basecharger................

£SE6 caserand YRAZIIAIantEnna; NC8 Base quick charger + PSU .........£54.08 Inc
FT203R 2.5W transceiver. ... ... £169.99i PA3 DC adaptor and charger .. .£15.358Inc
FBAS Case for 6AA cells ... . £6.50 ::«c: NC9C Slow charger ... £8.80
FNB4 12V Nicad pack ...  £36.40 inc FNB2 Nicad Battery Pac .£21.45

i cscr? Soft case (when FNBd is used) . £6.50inc FBA2 Battery pack sleeve .£3.45
"{A’:":M% gead:ef'mc . -C::-gg inc FLCS Heavy duty case... £25.30

B peaker Mic. . £18.8%inc i
SMCB8. 9AA  Charger (13A style) . .. £8.08inc MMBI0 Mobile bracket ... )
MMB21 Mobite mounting bracket... ” ... £7.6%8inc
@/ FT 726R MULTIMODE UHF, VHF, HF MULTIMODES FOR 6m, 2m and 70cm

vA(su

FY690R Multimode Transceiver 6m....
FY290R Multimode Transceiver 2m

....£249.00inc
....£269.00 inc
........ £249.00inc

‘ ) on i !
FT726R (2) Transceiver c/w2m.... -£739.00inc | CUEPE N e e T ‘perset £21.60inc
21/24/28  HF module... .£200.00 inc SMCBC  220mA Charger (13A Style) ...... £8.80 inc
50/726 6m module... £185.00 inc MMB11  Mobile Mount. ... £26.85inc
430/726 70cms module £250.00 inc CSCHA  Carryingcase...... ..£4.20inc

.£49.00inc
..£63.28inc

.£95.00 inc FL6010  6m 10W Amflifier

SAT726 Full duplex modute..
£39.85 inc FL2010  2m 10W Amplifier ...

XF455MC 600 Hz CW filter......... .

>

\@) FM TRANSCEIVERS FOR MOBILE W COMMUNICATIONS RECEIVER
o .

FRG7700

FRG7700 Receiver 0.15-30 MHz AM/CW/SSB/FM .
FRG7700M Receiver ¢/w 12 channelmemory..........
FT230R 2m Transceiver 25w £259.00inc MEMG7700 Memory option...........
FT730R 70cm Transceiver 10w.. ...£229.00 inc FRT7700  Antennatuner/switch.

FT720RVH Transceiver 2m 25W ...£209.00 FRA7700  Active antenna.......
E FT720RU Transceiver 70cms 10W .. .. £229.00 FFs LowiRassifilter500/kh2e;
w
SMC SERVICE FREE FINANCE GUARANTEE

Free Securicor delivery on major equipment. Access On many regular price items SMC offers Free Importer warranty on Yaesu Musen products. Ably
and Barclaycard over the phone Biggest Branch Finance (on invoice balance over £120). 20% down statfed and equipped Service Department. Daily
agent and dealer network. Securicor ‘B Service and the balance over 6 months or 50% down and the contact with the Yaesu Musen factory. Tens of
contract at £500 Biggest stockist of amateur balance over a year. thousands of spares and test equipment Twenty-five
equipment You pay no more than the cash price!! years of professional experience

\ Same day despatch wherever possible details of eligible items ilable on t @ 2 Year warranty on reular price Yaesu products. J

SMC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES

Neath John GW4FO1 (0839) 32374 Day Bangor John G13KDR {0247) 35162 Stourbridge Andrew G48JY (0384) 390918
{0639} 2942 Eve

N
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Communications itd

MAIN DISTRIBUTOR: FACTORY BACKED
BUCKLEY, STOKE, GRIMSBY, JERSEY, EDINBURGH.

AUTHORISED

YAESU

\&/

‘SMC’ YOUR ULTIMATE CHOICE FOR SERVICE

FT980

P _...
". =

A\
By L

FT980  Transceiver with general coverage Rx .......
SP980  External L/S with audio filter ...
SP980P External L/S with phone patch......
FIFB0  Computer interface for NEC PCBOOI
FIF65 Computer interface for Apple
FIF232C Computer interface. ... A

.£1265.00inc
.....£58.65inc
£74.85inc
£99.65 inc
... £51.35inc

. £54.80inc

o
v

TAESY

Y FT77

FT77 8 Band Rx/Tx 100W output £459.00 inc
FT77S 8Band Rx/Tx 10W output... £425.00 inc
FP700 Matching ACPSU ... ... .£135.00 inc
FC700 Matching antenna tuner. ...£98.90inc
FV7000DM  Digital VFO unit. ... .£200.00inc
MKT77 Marker unit..... ....£10.35inc
FMUT77 FM unit

?:Q' s/ FT757GX THE ‘NO OPTIONS’ RADIO

FT757GX Ali Modes and Filters Fitted....... £685.00 inc
FP757GX Switched Mode PSU 50% Duty.. £149.50 inc

...£27.20inc .
THE BUY OF THE YEAR
w FT707 8 BAND HF TRANSCEIVER

-£499.00
now only

 £425 inc

257 Otley Road
Leeds 16, Yorkshire
Loods (0632) 782326
9-5.30 Mon-Sat

102 High Street

New Whittington, Chesterfieid
Chesterfleid (0248) 453340
9-5 Tues-Sat

Unit 27, Pinfold Lane
Buckiey, Clwyd

9.30-5.30 Tues-Sat

\

FP757HD Heavy Duty PSU 100% Duty ........ £162.50 inc B i CHE T S\ i 8 N atoglios
FC757AT Automatic Antenna Tuner.......... £231.50 inc IGHATVID e :
T N FT ONE ‘THE ULTIMATE’
#/ FT102 ALL MODE TRANSCEIVER 4/ ‘
. FT ONE Transceiver HF All Mode .. £1495.00
FT102 Transceiver9band........................ £685.00 KEYT901 CurtisKeyer. .. £28.75
SP102 External speaker £52.50 DCT1 DC Power Cable... £10.35
FC102 Antennacoupler . -£179.00 RAMT1 Non volatile memory .£13.80
\ AMFMUT102  AM/FM unit option . E46.75 FMUT1 EM Uit emory .. ciies
LEEDS CHESTERFIELD BUCKLEY STOKE GRIMSBY JERSEY EDINBURGH
SMC (Leods) SMC (Jack Tweedy) Lid SMC (TMP) SMC (Stoke) SMC (Grimaby) SMC (Jersey) SMC Scotcomm,

76 High Street

Talke Pits, Stoke
Buckley. {(0244) 549583 Kidsgrove (07816) 72644 Grimsby (0472) 59388
9-5.30 Tues-Sat

1 Belmont Gardens
St Helier, Jersey
Jersey (0834) 77087

247A Freeman Street
Grimsby, Lincs

23 Morton Street
Edinburgh EH15 2HN

)

9.30-5.30 Mon-Sat 9-6pm Mon.Sat

Tel: 031 657 2430
10-5 Tues-Fri, 9-4 Sat

HEAD OFFICE $.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON, SO4 4DP, ENGLAND
MAIL 3‘“53 Tel: Totton (0703) 867333. telex: 477351 SMCOMM G. Telegram ‘Aerial’, Southampton J
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Standard

9 o ‘-‘ @»

features -

High speed 24K byte extended basic interpreter
Powerful TMS9995 16 bit microcprocessor
48 bit floating point gives 11 digit accuracy
High resolution (256 x 192) colour graphics

Screen memory does not use up user memory
space

16 colours available on the screen together in
graphic mode

Fast line drawing and point plotting basic
commands

High speed colour shape manipulation from
basic

Full textual error messages
String and Array size limited onlyby memory size

- Real time clock included in basic

Interval timing with 10mS resolution via TIC
function

Named load and save of basic or machine code
programs

Auto-run available for any program
Powerful machine code monitor

Assembler and Disassembler included as
standard

Auto line numbering facility
Full renumber command
Simple but powertful line editor

Flexible CALL statement allows linkage to
machine code routines with up to 12 parameters

Basic programs may contain spaces between
key words to make programs readable without
using more memory

Over 34K bytes available for basic programs
Extended basic includes IF-THEN-ELSE
Interfaces for screen and cassette included.
Supports bit manipuiation of variabies from
basic

Error trapping to a basic routine included
Basic supports Hexadecimal numbers
Separate 16K video RAM for graphics

J
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BUILD YOUR OWN

Coftry
16bit,64k RAM
colour computer

With this powerful machine (featured in Electronics Today
International as a constructional project) you have access to
highly advanced systems and software developed specially by
MPE Ltd for the CORTEX. For business, education,R & D —or
simply increasing your knowledge and understanding of
computers - it beats comparably priced off-the-shelf machines
hands down!

STATEMENTS PRINT  TIME RENUM  MAG MWD 0 INT  POS
IF : WAIT  BOOT  TOF BASE U LOG COL
B . Do SO o COMMINOS ¢ g SOR oD
GOTO TUNIT  MOTOR PLOT _ (ET BoN FNAFNZ T Ron i
GOSUB BAUD  ESCAPE UNPLOT OEF 24Nt 5 ABS SGN  OPERATORS <
POP CALL  NOESC COLOUR NEW pdn o, ADR BT oR <>
REM DATA  RANDOM CHAR  END peiu § ASC crB OB
FOR READ ENTER SPRITE BIT ITERS ® ATN Cre Bon .
NEXT RESTOR LIST SHAPE CcRs TO SIN MEM | AND
ERROR RETURN PURGE SPUT  CRF JAB COs MWE NOT
INPUT STOP  NUMBER SGET  MEm STEP EXP LEN
THEN & FRa LNOT
MCH  {xOR

Self assembly kit

£295

All prices exclusive of
VAT. Carriage paid.

Optional Extras

Floppy disc interface electronics £86.50
Hardware kit & connectors for disc drives  £49.50

RS232C interface kit £9. i 3
Pair of 5% disc drives ss; c300.00 U/ assembly instructions
Pair of 5Y4" disc drives (DS £590.00 and 216 page users manual.

All goods subject to availability.

POWERTRAN cyvernetics

Portway Industrial Estate, Andover SP10 3ET. Tel: 0264 64455

—----------------

to POWERTRAN CYBERNETICS LTD, Portway Industrial Estate,
Andover, Hants SP10 3ET.

Please send me

| enclose cheque for or charge to; EEN 2=

Bortiyears (L LT TT T T T T TT T T ITT]
A/C No. Allow 21 days for delivery
Name

Address

Tel.
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SPEED DATA

The next venture in
amateur radio

In this article RJ Redding describes the reasons for radio amateur interest in
high speed data transmission and explains the technigues that are involved

One of the finest aspects and most
absorbing interests of amateur radio, is
the pioneering of new techniques. The
terms of the transmitting licence puts
this beyond dispute, and it has been a
continuous process since the earliest
days.

Scientists knew about radio waves for
decades, before the cat's whisker and
home made coils of the hobbyist led to
the growth of broadcasting.

Commercial pressures on the known
wavelengths pushed amateurs into shor-
ter and shorter ones, with the opening up
of the higher frequency bands and the
pioneering of techniques such as single
side band and the narrow band FM, to
meet each limitation as it was encoun-
tered.

Once a public service is well estab-
lished, as is the case now with sound and
vision broadcasting, the opportunities
for original experimentation become
slim. However, new components and
techniques open up fresh possibilities,
and possibly this is now the case in the
transmission of high speed data,
because of the ubiquitous microp-
rocessor.

Although the home computeris viewed
with mixed feelings by radio amateurs, it
isundoubtedly here tostay,and thereisa
communication problem. Continually

JUNE 1984

buying programs on tape cassettes has
disadvantages, and there are currently
two novel alternatives. One is ‘Micronet’,
which makes use of Prestel to download
programs, and the other is ‘Basicode’,
which has recently been broadcast by
‘The Chip Shop’ on Radio 4 with
considerable impact.

These are concerned with computer
programs which apply mainly to games.
There isamuch bigger and wider use for
the same technology, namely INFORMA-
TION EXCHANGE and also there is a
need to operate in plain English text
without the restrictions inherent in any
program language.

Data transmission
Amateurs are well used to ‘data
transmission’ even if they call it CW,

signal which has two states, or to put it
more plainly, either it is there or not
there. This is, perhaps, an exaggeration,
for Morse is really three-state, but again
the speed of transmission is limited
because we need time to distinguish
between the dots and dashes.

On the other hand, if we use electronic
logic for translation, the limitation
becomes the speed with which the data
can be input and the rate at which itcan
be printed out. For mechanical teleprin-
ters this sets the speed at 45 or 55 baud,
or at the most 110 baud.

If, however, we go on to the microp-
rocessor and electronic storage, we can
prepare text in a memory and then
proceed todump itinto acommunication
channel to be received into another
memory and subsequently printed out
when required. The limitation is now a
matter of communication, and deter-
mined by the channel quality and the
available bandwidth.

Table 1 indicates the order of speed
capability of atelephoneline oraspeech
radio channel. The transmission speed is
measured in ‘baud’, which maybeloosely

_translated as ‘bits per second’. It is

perhaps more realistic to compare in
terms of characters transmitted per
second, because the number of bits
varies from code to code.

RTTY tends to use a five bit code,
whereas ASCIl variously uses six, seven
or eight with various ‘protocols’ and
hence the apparent discrepancy
between baud number and character

RTTY, or Amtor. In all cases, the rate.
information is contained in a binary To show what this means in practice, a
TABLE 1: Capability of a Radio Channel
Frequency Signal Typical Speed
Information Range Deviation wpm
Music (Stereo) 40-15K 75KHz —
Broadcast (AM) 40-8K 10KHz —
Mobile Speech 300-2.4K 3KHz 100
FSK Data Shifted tones 200Hz 330
CW (Morse) On/Off 12
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ten minute news bulletin of the type
transmitted by RSGB would take 80
minutes to transmit by Morse, 10 minutes
by RTTY, 3 minutes at 300 baud ASCII,
and less than one minute at 1200 baud
ASCILI.

Speed and storage

One may argue that we cannot follow
the sense much faster than speech, so
what is the point of sending itany faster?
The new and significant import is
STORAGE. We can compile amessage or
information at leisure, establish a link
and at the appropriate moment, quickly
dump it into the memory of another
machine, from whence it can be utilised
when required.

One does not have to listen or read
through the entire bulletin to find an
item; one can use the computerto search
or scan whether there is anything on a
particular topic of interest.

The next stage is, of course, to arrange
to receive the news bulletin automa-
tically - via a time switch regularly - so
that the latest is available, in case any of
the information is required. Thus we
always have the latest information, for
example, about satellite predictions and
band conditions.

Such facilities are the essence of
commercial electronic mail and networ-
king, in that one can send a message at
an appropriate time to be collected and
used or responded to when convenient.
Anyone who has participated in the
‘telephone tango’ in attempting to fix a
date with a number of individuals, will
appreciate the value of such a system,
which is, of course, extendable in all
sorts of directions.

At the moment these techniques are
mainly used on the telephone network,
andare highly developedinthe USA. The
reason is probably because local calls in
many areas are free, whereas the use of
networks, even amateur club ones in the
UK, can prove very expensive and this is
where the radio amateur can use his
abilities to his own advantage.

I believe we can take the apparatus and
techniques which are used on telephone
lines and use them to great advantage on
amateur radio communication channels.
The problems in some ways are simpler
because we are conditioned to_simplex
working as opposed to the duplex (both
ways at once) operation, which is the
norm in telephony.

To make the best use of this, | feel that
we need to look very carefully at present
day telephone practice and see how
much we can leave out and how we can
simplify the remainder to make it
suitable for amateur radio use.

Let us first look at what has already
been done with data to see how we may
benefit from telephony-type practice.

Current practice in data transmission

Data transmission uses a ‘modem’
whichis ashortened form of MODulator-
/DEModulator in which a tone is shifted,
ie frequency-shift keyed (FSK) by asmall
amount to indicate binary ‘ones’ or
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‘zeros’. Unfortunately, the various users
have adopted different tones and
degrees of shift as well as different
speeds, and Table 2 approximates the
spread of these.

This is far from absolute, because the
American telephone systems differ from
the rest of the world and the various
cassette recording styles for home
computers bear some similarity, but the
number of different ‘standards’ nearly
matches the number of machines.

Standards

It is hardly worth arguing the pros and
cons for a further standard because of
the versatility of electronics. It is
possible to make one chip which will
work on a large number of the ‘stan-
dards’, just as it is possible to write a
computer program which will turn any
dialogue of Basic into any other.

An ambitious project in a home
computer club was well advanced in
such a universal translation program
when it was found highly desirable to
play back a program on the same
recorder on which it was made, to avoid
the dissimilarity of individual magnetic
heads. Perhaps the success and popular-
ity of Basicode, as broadcast by Radio 4,
is that this point is automatically satis-
fied in the philosophy.

Sending programs over the air

On many occasions amateurs have
transmitted programs to one another,
but invariably this has been from one
machine to another of exactly the same
type. Thus there is little doubt about the
feasibility of such transmission, even at
comparatively high speeds like 1500
baud used on the Dragon.

However, I think there is great advan-
tage in adopting strictly the tones and
format of the standard used universally
ontelephone lines, namely the CClIl and
using plain ASCI|{ for the text. The reason
for this is that anyone with data
equipment for a telephone line or a

ingenuity, use this for programs and data
reception from the air waves, and even to
transmit as well if they have a licence.
Further, there is a considerable market
in used modems and surplus Prestel
equipment which is ready made for
adaptation to such amateur purposes, in
just the same way as the existence of
cheap teleprinters made RTTY popular
20 years ago.

RTTY and AMTOR

In suggesting this, | am in no way
meaning to cast aspersions on existing
RTTY and AMTOR practice, merely
attempting to extend it. Indeed, many
people who go for the high speed data
will include the lower speed types
because of their unique specialities.
RTTY is an easy and cheap way of getting
going with data and receiving commer-
cial traffic,and AMTOR is a DX-form of it
which has been well publicised recently,
(March 1984 R&EW.)

It is supreme in what it was designed
for, eg high accuracy, highly reliable
transmission of message into the Telex-
on-Radio (TOR) system which, because
of its mechanical nature, is fairly slow.

Inits amateurform, AMTOR, itrequires
an answering transmitter for each
character and though the system has
been developed into ‘forward error
correction’ by doubling each transmis-
sion, it is hardly suitable for widespread
broadcasting on channels that are avail-
able for news bulletins etc. It is limited to
110 baud, which is about one tenth of the
speed at which a dot-matrix printer of
computer practice can operate.

Tests

Again, thisis a proposal on tests over a
few months and open to modification in
the light of experience. There will be
mismatches and incompatibilities; for
instance, most computers have some
sort of interface, and one needs to
unravel the mysteries of RS 232 or RS 423,
although luckily most of it seems quite

Prestel system can, with a little irrelevant for radio purposes.
TABLE 2: FSK Tones Used by Various Systems
Frequency in Hz
System Baud-rate Mark (1) Space (0) Shift
RTTY &
AMTOR 1-100 1445 1275 170
DUPLEX
MODEM V21 300 980 1180 200
(CCITT) 1650 1850 200
DUPLEX
MODEM 300 1270 1070 200
BELL-US 2225 2025 200
V23 600 1300 1700 400
MODEM or
(CCITT) 1200 1300 2100 800
(Optional) 75 390 450 60
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THE TRIO-KENWOOD

‘TS-430S’ TRANSC

series of transceivers
by Anthony Stokes,
G3ZRH

The TS-430S isageneral coverage MW-
SW transceiver introduced in the UK
market during 1983 and performance of
the set is substantially better than that of
many earlier models.

The receiver has continuous coverage
from 150KHz to 30MHz, and the transmit-
ter operates on all of the amateur bands,
although it can be made general cover-
age for non-amateur requirements.

The set is comparable with the Yaesu
FT757 and Icom 751, although the fatteris
rather more expensive and does have
some superior features. Weighing in at
only 6.5Kg it contains no valves in the PA
or driver stages, and therefore requires
only asingle supply of 13V at20amps. The
voltage (in the range 12-16V) is not
critical regarding performance. Itis thus
much more portable than similar valve
transceivers. The block diagram is
shown opposite.

Capabilities

As well as CW/SSB/AM, FM may be
received across the frequency spectrum.
The sharpness of the selectivity in the
AM position is such that ‘slope detection’
of narrow band FM (NBFM) signals does
not work well, and therefore the optional
FM board is required for satisfactory FM
working.

Even the addition of the YK88A AM
filter does not appreciably help the
demodulating signals in the 27MHz
citizens band, although it may be
possible to zero-beat the carrier in the
receiver SSB position.

The frequency stability of this receiver
is so good that one can listen to AM
music broadcasts for long periods on
either USB or LSB.

Although the main tuning is in 100Hz or
10Hz steps — by microphone control if
desired - there is also a receiver
independent tuning control for obtain-
ing final precision. As well as two
independent VFO circuits there are
eight ‘memory’ channels that may be
preset independently to any frequency
and mode, sequentially scanned if so

desired. Another scanning facility
enables the receiver to scan con-
tinuously between two preset fre-
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quencies untit asignal is received that is
strong enough to break through the
squelch if this is set; this is particularly
useful on ten metres where, for example,
29.52-29.69MHz may be continuously
scanned until the squelch liftsand shows
when an NBFM station is present. The
transceiver has split frequency capabil-
ity and can even transmit and receive in
different modes. This is useful on, say,
top band where the transmitter might be
on AM, but the receiver on SSB.

Performance

The selectivity of the receiver is very
good, helped by the tunable IF shift
controland the IF notch filter. Thisisably
demonstrated, for example, on long
wave DX receptionoron75metres where
amateur stations must be separated from
non-amateur signals. With the YK-88CN
270Hz filter it is pleasant to enjoy a major
improvement on 7 or 14MHz CW in the
separation of stations without the ‘ring-
ing’ effect of older AF filters. Although
the sharpness of the IF filters in the lcom
751 is appreciably better, the author is
well satisfied with the TS-4308 selectivity
characteristics. Only the FM detector
circuit could profitably be improved
upon. The quoted -6dB bandwidth of
15KHz is really too broad for working on
29 or 27MHz where channel separation is
typically 10KHz but this complaint
applies to all the current generation of
general coverage Japanese transceiv-
ers. The sensitivity is good, and the
addition of an external preamplifier only
improved the overall $/N ratio by around
3dB, although the ‘S’ meter responded
better to weaker signals.

Whilst the RF attenuator switch is both
simple and effective (if seldom needed),
it is regrettable that the noise blanker is
relatively ineffective. It does prove fairly
effective against RFI, but little else,
unlike the Yaesu and Icom noise blank-
ers which are effective against a wide
variety of QRM. It is hoped that the
manufacturers might improve on this in
future models.

The transmitter PA is well designed,
and whilst the output circuit is fixed at
about 50ohm impedance, a standing
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wave ratio detector circuit ensures that
power inputto the PA is steadily reduced
in response to arisein SWR. Additionaily
thereis afan which switches onwhen the
PA heatsink becomes warm, and if there
is excessive heat generated the trans-
mitter switches itself off until safe
operating conditions are resumed.
There appears to be adequate sensitiv-
ity in the microphone preamplifier and
audio processor circuits, and the VOX or
Morse key adjustable delay transmit-
receive switching is fast enough, even
for contest operation. Rear panel con-
nections are provided for VHF transver-
ter, tinear amplifier, external speaker,
Morse key etc. The output from the
external speaker socket may con-
veniently be taken to the input of an
RTTY decoder, so that headphones need
not be unplugged from the front panel
when operatinginthe ‘teleprinter’ mode.

Conclusions

Being only 10.6 x 10.1 x 3.8 inches the
set provides a performance eqgual to or
much better than many older sets of
substantially greater dimensions. The
maximum legally permitted CW power of
100W output is readily obtained on all
bands 3.5-29MHz, but on AM it is
recommended that 30W is not exceeded
if modulation characteristics are to
remain good, and on FM the driver AGC
is set to obtain a 40W output. On SSB,
more than 250W PEP input is possible.

The receiver is relatively immune to
signal breakthrough but some weak
spurious responses are occasionally
perceptible, but scarcely at a level to
cause any bother, and certainly far betow
the level of many current-production,
transistorised, general coverage receiv-
ers. In addition to the main tuning knob
there are push switches for changing the
frequency in 1MHz steps, or in larger
steps from one amateur band to another
and the frequency is displayed to the
nearest 10 or 100Hz.

The set can be thoroughly recom-
mended where one does not wish to
incur a larger outlay such as that
required for an Icom 751 and is, on the
whole, good value for money.
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from -4 ) ])mltss |  onspeakerdrive units: |
. l AUDAX e CELESTION | KEF
This exciting new range of designs DECCAeELACe® FANE y
Il domestic WF, applicat | s
covers all domestic HiFi applications. A °
There are 20, 30 and 40 litre designs GAUSS e GOODMANS SOEASY
using the famous Peerless ' KEF e McKENZIE Have fun, save
Polypropylene bass units {(newly ° oneyl BoNdi
N y. building
released to the DIY market), a 7 litre i PEERLESS  SCANSPEAK | a Kef design with
mini speaker and two (;esigns | SEASeTANNOYeVOLT aWimsiow
specifically intended \udio ota
for use with digital WHARFEDALE ete. :1':; electronic or
systems. The COMPREHENSIVE woodworking
Wilmsiow Audio Total knowledge
kits include ail cabinet components, CATALOGUE! necessary and
accurately machined from MDF board, ‘ g ! the end result is
drive units, crossover kits, wadding, Pages & pagesofdrive DEEEE
H 3 i
grille fabric, terminais, nuts, boits, etc. l units, kItS, crossovers, | :4::‘ l:r)u’ﬁs:)% e
Full details are in the Peerless Manual t cabinetcomponents | £ ach kit ins all cabinet 2 hoeciraei hined for
for Loudspeaker Constructors which is N P 4 | easy assembly, speaker drive units, crossovers, wadding, grifle fabric,
available F.0.C. (send 12" x 8" SAE) i terminals, nuts, bolts, etc
g cabinets
. The cabinets can be painted or stained or finished with iron-on veneer
Total kit Prices per pairinc, VAT crossover calculationsetc. | or self adhesive woodbgllaln vinyl hed Sotof
q 1 | Easy foolproof assembly instructions supplie et of constructor
Design 50/2R (7 litre, reflex) £92.50 plus carr.fins £6.00 _
Deslgn 65/2R (20 itre, refiex, Potypr.} £111.00 plus carrfins £6.50 | £1.50 Post Free (Export £3.50 or $6) : Lea"el;;::!'hee on receipt of large S.A.E
) rices i
e e o ro ™ £17200 s co s £1000 yratas £117 o . VAT, pus carsios €600
'gn Dlledy . ’ : . cs1a ified LSI5A} €108 pr inc VAT, pl A £6 00
Design CDB25/2R (25 litre, reflex) for digital  £128.50 pius carr fins £10 00 WHARFEDALE SPEAKERCRAFT c§3 (a(:':';,g ;;e B s: AT s,:: e o
Design CDB25/3R (30 litre, reflex} for digitat  £185.00 plus car fins £10.00 NEWvRan‘ge S5 (as Carlton I £195 pr inc VAT, plus care fins. £16.00
Basic kits {drive units and crossovers only) per pair Basic kits (drive units and crossavers) per pair inc VAT CS7 (as Cantata €263 pr inc VAT, plus carrjins €18 00
Design 50/2R £67.50 plus care.fins £4.50 L50 £49.95 carrfins £4.50 . ) .
D“:gn &572R €77.00 plus care fins £4.50 L90B £57.95 carr fins. €500 Kell (ions!ruc!or Series basic kits {drive units and crossovers
Design B26/2R £77.00 plus carrfins £4.50 L4 £66.50 carr.fins. £5.00 Dsﬂ'v i » )
Design 100/3 £128.00 plus carrfins £550 E50 £140.00 carr fins. £5 50 ¢ 88 50 care ins 5 00
€70 £172.00 care/ins £6 00 gola 8 Tolc o fiSi00
Design CD825/2R £88.95 plus carrfins £5.00 | cs3 €100.50 cart Ans (500
Design CDB25/3R £144.00 plus corr.fins £5.50 £30 ) £285.00 carr fins. £8.00 css €139.95 core ans £550
Active versions of the three 825 designs are available Totatand PROKits available for € series cs? €193.05 carr ins 1550

' ] ‘; o Auio Cotn — CRIMSON ELECTRIK amplifier kits, modules,
imslow Audio Catalogue ost Iree ! v .
'L ' e P | active crossovers. YAMAHA Professional
U ! ' Fane loudspeaker enclosure design  post free £2.95 and Producer series products. 3rd Generation
4 Peerless Manual for q e P~
A u m I m Loudspeaker Constructors Foc mixers, amplifiers. McGregor PA amplifiers,
ALL the above €5 post free combos etc.
ARE All at very competitive prices!
- : == Lightning service ontelephoned creditcard orders
35-39 Church St. Wilmslow, Cheshire SK9 1AS VISA P ——_— ghtning s elepho a
Tel: 0625 529599 L ] EFFICIENT EXPORT SERVICE /

A wide range of high performance instruments that put professional
test capability on your bench.

COUNTERS — TF200 10Hz to 200MHz; TF040 10Hz to 40MHz; PFM200A
20Hz to 200MHz (hand-held modei), TP600 prescales to 600MHz, TP1000
prescaies to 1000MHz.

MULTIMETERS — TM351 0.1% 32 digit LCD, TM356 0.25% 32 digit LCD.
TM355 0.25% 32 digit LED; TM354 0.75% 3% digit LCD (hand-heid model)
TM451 0.03% 4%2 LCD digit with autoranging and sample hoid.

OSCILLOSCOPE — SC110A 10MHz, 10mV sensitivity, 40mm CRT with 6mm
graticule divisions.

THERMOMETERS TH301 -50°C to +750°C, 1° resolution; TH302 —40°C to
+1100°C and ~40°F to +2000°F, 0.1° and 1° resolution. Both accept any
type K thermocouple.

GENERATORS — TG101 02Hz to 200kHz Function Generator, Sine, Square,
Tnangle Waveforms; TG102 0.2Hz to 2MHz Function Generator. Sine, Square,
Triangle Waveforms; TG105 5Hz to SMHz Pulse Generator, Free-Run, Gated or
Triggered Modes

LOGIC ANALYSERS —- TA2080 8 channel 20MHz, TA2160 16 channel 20MHz

ACCESSORIES — Bench rack, test leads, carrying cases, mains adaptors,
probes, thermocoupte probes; microprocessor disassembly options

For further information contact.-
Thardar Electronics Ltd, London Road, St Ives,

Huntungdon Cambridgeshire PE17 4HJ
Telephone: (0480) 64646 Teiex: 32250

2~ thandar

ELECTRONICS LIMITED
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MICROWARVE MoouLes o
AS IF YOU DIDN’T ALREADY KNOW . . . |

Microwave Modules Ltd. Is a full time professional organisation, established over 15 years ago in 1969, and currently emptoys over 30 tull time, on site staff based
in our two modern, purpose built factories. In addition, a similar number of ‘Outworkers’ are involved in assembly and mechanicat operations.

OUR EXTENSIVE RANGE . ..

Our product range now exceeds 50 individual items in total and is the widest range available from any one manufacturing company. Our technical resources have
enabled us to not only become the largest and most successtul designer and manufcturer of R F Products, such as Linear Amplifiers and transverters, but also
designers and manufacturers of innovative microprocessor and digital products such as The Morsetalker, MMSI, and the R TY to TV decoder, MM2001.

ALL BRITISH . ..

Every product in our range is designed and manufactured in the UK by our own employees, and wherever possible British Components are utilised.

GUARANTEED ...

All Microwave Modules Products are Fully Guaranteed for 12 months. This inciudes all semi-conductors and PA Transistors. We have built our reputation around
our customer service and back-up and it is second to one.

OUR RANGE OF LINEAR AMPLIFIERS . . .

i
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MML144/30-LS MML144/100-LS MML144/200-S
INPUT OUTPUT MODES OF Pre Amplitier | power f RF * {
PRODUCT POWER POWER OPERATION GAIN | NF REQUIREMENTS vox | PRICE INC VAT
! !
MML144/30-LS 10r3W 30w ss8. 138V @ 4A | £75 (p&p inc £3)
!
MML144/50-S 10W 50W EM i 138V (r 6A : £92 (p&p £3]
MML144/100-S 100w 100W 12d8 1.5d8 r 13.8V @ 12A -[ £149.95 (p&p £350)
MML 144/100-HS 25W 100W l r 13.8V (¢ 12A ] £149.95 (p&p £3.50)
MML144/100-LS tor 3W 100W [ reva i £169.95 (p&p £350)
MML144/200-S 3, 10 or 25W 200W EW 444 !L ‘{ 13.8V ¢ 30A \ £245 (p&p £450)

* THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED

eszebi WOWRIY
aan aBER

s, SRREE

MML432/30-L MML432/50 MML432/100
INPUT OUTPUT MODES OF PRE AMPLIFIER | POWER RF* l
PRODUCT POWER POWER OPERATION GAN | wF REQUIREMENTS vox | PRICE inc VAT
MML432/30-L 101 3W 30w ss8 1R | 2dB [ 13gv i 6a £139.95 (p&p £3.50)
MML432/50 10w sow ;’“T"\'/ 1248 E 208 I 13avi 8a ! £129.95 (p&p) £3.50)
MML432/100 10w 100w cw = | - 138V @ 20A | | £245 (p&p £450)

*THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED

CONNECTORS . ..

of BNC or ‘N’ type at no extra charge. Please specify

sockets and ‘N’ type output sockets. if this is not to your preference please specify when ordering.

DATA SHEETS...

A full printed data sheet is available on each product. and is free on request.

CATALOGUE...

A copy of our latest catalogue can be obtained by sending a large SAE (23p) or by sending 40p in stamps to the address below.

RALLIES & EXHIBITIONS ...

We shall be attending most of the 1984 rallies and exhibitions. Come and see our products for yourself.

AVAILABILITY ...

144MHz Products — Our standard connector on these products is SO239. We use a high quality PTFE socket of superior quality. but we are able to supply the choice

432 MHz Products — The MML 432/30-L’s fitted with BNC connectors. ‘N’ type available, please specify. The MML432/50 and MML432/100 both have BNC input

Our products are normally available from stock. either direct from ourselves or any of our 75 UK outiets.

. MICROWAVE MODULES

Access

VISA BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND
o i Telephone: 051.523 4011. Telex. 628608 MICRO G
WELCOME CALLERS AE WELCOME, PLEASE TELEPHONE FIRST

HOURS:
MONDAY-FRIDAY
9-12.30, 1-5.00
E & O.E.

_/
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—SOFTWARE PROGRAM —
—FOR THE SINCLAIR—

ZX Spectrum

EDIY CAPS LOCK  TRUE VIDEO

ZX SPECTRUM

Inthis article, Mike Collins, G6ETS, describes
some experiments in data transmission and
presents a program written for the ZX
Spectrum which will be of interest to Radio

Amateurs

\\ HITE

INV.VIDEOQ

GRAPHICS DELETE

SIN o8 TAR TAB

READ

SYMBOL
SHIFT

During spring and early summer last
year, agroup of other radio amateurs and
myself, in the Norwich area, carried out
data transmission experiments using ZX
Spectrum computers and 2m VHF FM
transceivers on a frequency of 144.7625
MHz.

The interface between the computer
and the transceiver is a fairly simple
matter. One has been designed and built
by Paul G4VLS (ex G6LUN), a member of
the group, who supplied several to other
members.

However, to get started, a simple
interface can be made by connecting the
extension loudspeaker socket to the
earphone socket on the computer for
‘receive’ and connecting a spare trans-
ceiver microphone socket to the mic-
rophone socket on the computer for
‘transmit’. An additional pair of leads is
connected to an on/off switch to key the
transmitter.

The internal loudspeaker connections
of most transceivers are disconnected
when an extension loudspeaker is plug-
ged in, thus an indication that the station
is going to transmit data and this will
alert receiving stations to connect their
transceivers.

JUNE 1984

Performance
The group started with limited prog-

ramming knowledge, and during our data

transmission periods, we were all able to
pass on hints, tips, information and ideas
to assist each other in learning ‘Basic’.

We started by transmitting simple
programs from magazines or books and
progressing to longer programs and

‘Screen$’ pictures. In general we had a

fair amount of success, varying from 95%

to 55% throughout the group, depending

on factors that we previously agreed.

These were listed during our many

discussion sessions after each ‘data

transmission’ period and are as follows:-

1. Transmit/receive frequency align-
ment of the different transceivers in
the group.

2. Correct deviation at the ‘transmitting’
station.

3. The quality of recovered audio at the
‘receive’ stations, eg freedom from
distortion and noise.

4. Extent of multipath reception and
general man-made interference
between the stations in the group.

5. Duration of the data transmission.

6. Power output of the ‘transmitting’
station.

I

It might come as a surprise to readers
that ‘Power output’ is number 6, however
the group found that received data
transmission ata signal strength of about
S1, could be successfully received,
provided that the first five items on our
list were maintained within close limits.

With regard to number 5 of the list, the
group found that whilst short programs
could usually be transmitted, the longer
programs, which contain Screen$ and
machine code segments, quite often
failed. This was due to one or more
factors on the ‘list’ and some members
found this discouraging at first. We were
all fairly pleased with the results after
successive attempts.

The program

Our experiences will enable others to
understand some of the problems con-
cerning data transmission and | have
produced a program that is of professio-
nal quality and easy to use for any data
transmission application, whether it is
for amateur or private mobile radio use.

My first objective was to determine
what the program should be able to
achieve, keeping it easy to use, reliable
and well presented. Then | planned the
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ASCII Data Listing.

DATA 22,9,0,49,46,32,80,114,101,112,97,114,101,32,109,101,115,115,
97,103,101,13,13,50,46,32,68,105,115,112,108,97,121,32,99,117,114,
114,101,110,116,32,109,101,115,115,97,103,101,13,13,51,46,32,68,105,
115,112,108,97,121,32,115,116,111,114,101,100,32,109,101,115,115,97,
103,101,13,13,52,46,32,83,97,118,101, 32,109

DATA 101,115,115,97,103,101,32,116,111,32,116,97,112,101,13,13,53,46,
32,84,114,97,110,115,109,105,116,32,109,101,115,115,97,103,101,13,13,
54,46,32,82,101,99,105,101,118,101, 32,109,101,115,115,97,103,101,16,
7,22,21,0,32,69,78,84,69,82,32,65,32,7¢8,85,77,66,69,82,32,49,32,84,

DATA £3,80,76,65,89,32,67,85,82,82,69,78,84,32,77,69,83,83,65,71,69,
32,22,21,1,80,82,69,83,83,32,69,78,84,69,82,32,84,79, 32,82,69,84, 85,
82,78,32,84,19,32,77,69,78,85,32,22,1,10,69,78,84, 69,82,32,77, 69,83,
e3,65,71,69,32,22,1,5,68,73,83,80,76,65,89,32,83,84,79,82,69, 68, 32,
77969’83983’659719‘9y32’22y1’7y83965’86y69y329779 69,83,83

DATA 65,71,69,32,84,79,32,84,65,80,69,22,21,0,83,116,97,114,116, 32,
116,97,112,101,32,45,32,113,114,101,115,115,32,101,110,116,101,114,
32,116,111,32,115,97,118,101,32,22,1,9,84,82,65,7¢,83,77,73, 84, 32,
77,69,83,83,65,71,69,22,3,4,70,79,76,76,79,87,32,84,72,69,83,69,32,

DATA 67,84,73y79y78y83’22y6,4y49’46,32y67y79y78,e4y 65’67’84,32179’
80, 69,82, 65,84,79,82,13,13,50,46,32,71,73,86,69, 32,79,0,69,82, 65,84,
79,82,32,68,69,84,65,73,76,83,32,79,70, 32,67,65,76,76,13,13,51,46, 32,
87,72,69,78,32,67,79,78,78,69,67,84,69,68,32,45,32,83,87,73,84,67,72,
32,84,79,32,32,32,32,32,32,84,82,65,78,83,77,73,84,32,65,78

DATA 68’32980!82!69983!83932!69!78!84!69982932!22’179!82969!67!73!699
83!83!65!71969!0!090!0!090!0!2290!09143!143’
136,32,32,143,143,32,32,143,143,143,32,32,143,143,32,32,32,143,143,
138,32,143,143,32,32,143,32,32,143,32,143,32,133, 32,133, 32,32,138, 32,

DATA 32,32,138,32,32,143,32,32,133,32,32,138,32,143,32,32,143, 32,143,
32,133, 32,133, 32, 32,138, 32, 32,143,32,32,133, 32, 32,138, 32, 32,143, 32, 32,
133,32, 32,138, 32,143, 32, 32,143, 32, 143, 32,133,32,133,131, 131,138, 32, 32,
143, 32,32,133,131,131,138,131, 32,143, 32, 32,133,131,131,138, 32,143, 32,

DATA 32,138,32,32,143,32,32,133,32,32,138,32,32,143, 32,32,133, 32,32,
138,32,143,32,32,143,32,143,143,130, 32,133, 32,32,13¢, 32, 32,143, 32, 32,
133,32,32,138,32,32,143,143,138,133,32, 32,138, 32,143,143, 32,143, 143,
32,32,32,32,32,32,32,32, 32,32, 32, 32,32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32,

40  CLEAR 28999
42 FOR i-29001 TO 29824
44 READ a: POKE i,a: NEXT i
45 STOP
50
52
79’32’54’32y22y1',5’68973
54
56
73,78,83,84,82,85
58
60
86,69,32,77,69,
32,143,32,32,133
62
6 32,143,32,143,32,133,32,133,32
4
‘6 32,32,32,32,32,32,32,32,32

DATA 143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,

143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143
68  DATA 32,17,7,16,2,18,1,22,10,0,68,65,84,65,45,67,65,76,76,32,127, 32,
77,81,32,67,79,16,76,73,78,83,32,74,65,78, 32,49,57,56,52,32,0

****NOTE:

displays and layouts of the parts of the

program. My first version was written in

Basic, but although this was adequate, |

was not satisfied with the operating

speed, so | decided to write the program
in machine code. The Input statement
was retained in Basic.

The program is written in three parts
and should be entered in the following
order:

1. ASCII Data Listing: The very long data
list contains all the screen printed
items and control characters from
ASCI| code in a decimal format. The
listing is essential for the correct
display operation of the program and
will need to be entered very carefully.

2. Machine Code Listing: This listing is
the brain of the program and includes
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WHEN ALL DATA ENTERD AND PROGRAM RUN WITHOUT
ERRORS -~ DELETE LINES 42 TO 68 *#x»

Hex code, Mnemonics and, as neces-
sary, decimal coding. This Listing is
not relocatable and shouid be assem-
bled with any good assembler. | used
UV 48K from ACS, which | find very
good.

3. Basic Program Listing: This short
Basic Listing is for inputting your
information and interfacing the
machine code routines.

Message preparation

The program has been written for
either a 16K or 48K Spectrum in the same
memory locations. It is Menu driven and,
apart from a few notes to help the reader
understand how to use it, should be self-
explanatory. This is the Menu:
1. Prepare Message

2. Dispiay Current Message
3. Display Stored Message
4. Save Message to Tape
5. Transmit

6. Receive

To prepare a message select (1) and
print out the first line of your message,
followed by ‘enter’ and continue until the
last line is on the display, then press
‘Enter’ by itself. After a short delay the
screen will clear and the menu will
return.

To save message to tape, setect (4) and
when you have the tape ready press
‘Enter’ and your message will be written
onto tape without a header.

To transmit, select (5) and follow
instructions given. It is interesting to
note that a compiete ‘screen’ of informa-
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Machine Code Listings

Org 29825;
Start H
Main ; CD 85 T4 call Menu (29829)
End ; C9 ret
Menu ; CD 33 76 call Clear (30259)
CD 10 76 call Logo (30224)
11 49 71 1d de,29001
01 A9 00 1d bc,l169
CD 3C 20 call £252
C3 97 74  jp Choice (29847)
Choice ; CD9F 75 call Scan (30111)
FE 41 cp 49
CACO 74 jp z,Prepare (29€88)
FE 32 cp 50
CA D2 74 jp z,Display (29906)
FE 33 cp 51
CA 07T 75 jp z,Load  (29959)
FE 34 cp 52
CA 1C 75 Jp z,Save (29980)
FE 35 cp 53
CA 34 75 jp z,Tranemit(30004)
FE 36 cp 54
CA 4C 75 jp z,Recieve (30028)
FE 23 cp 35
CA IF 76 jp z,Break (30239
C3 97 74 jp Choice (29847
Prepare ; CD 33 76 call Clear  (30259)
CD AF 75 call Plot (30127)
11 2F 72 1d de,29231
01 10 00 1d bc,16
CD 3C 20 call £252
C3 84 74 jp End (29828
Display ; CD 33 76 call Clear (30259
CD 7C 75 call Current (30076)
CD AF 75 call Plot (30127}
21 12 79  1d h1,31000
3E 16 1d a,22
D7 rst 16
3E 03 1d a,3
D7 rst 16
3E 00 1d a,0
D7 rst 16
Loop ; 23 in¢c hl
TE 1d a,(hnl)
FE OD cp 13
CA 01 75 jp z,Linefeed (29953)
FE 20 cp 32
tion will be transmitted in about 7

seconds with this program, compared
with about 45 seconds for the Sinclair
Screen$ command.

In conclusion

Itishopedthatthisarticle and program
Pwill be of interest to many readers of
R&EW and that it will encourage more
amateurs to experiment with ‘data trans-
mission’. Any reader who has any
difficulty in entering the program, can
obtain a copy on tape from me at the
following address:- Mike Collins, 5
Stafford Ave, Costessey, Norwich, Nor-
folk NR5 0QF, or telephone 0603 666260
during working hours.
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FA ET 74 jp m, Loop (29927) Plot ; 3JE 02 1d a,2
FE 7F cp 127 CD 01 16  call 5633
CA 8B 75 jp z,Retmenu (30091) D9 exx
FE &F cp 143 ES push hl
F2 E7 74 jp p, Leop (29927) D9 exx
D7 ret 16 ) FD 36 43 00 1d (iy + 25667),0
C3 ET 74  jp Loop (29927) FD 36 44 00 1d (iy + 25668),0
Linefeed ; 3E OD 1d a,13 01 7F 00  1d bc,127
o ret 16 11 02 00  1d de,2
C3 E7 74 jp Loop (29927 CD BA 24  call 9402
Load . CD 33 76 call Clear (302592 FD 36 43 00 1d (iy + 25667),0
CD AF 75 call Plot (30127 FD 36 44 AF 1d (iy + 25668),175
(1); ‘;g gg id de,gguﬂ ?i 35 gg i: :c,;27
d bc €
CD 3C 20 call §252 CD BA 24 call 9402
CD 6E 75 call Read (30062; FD 36 43 00 1d (iy + 25667),0
C3 81 74 jp Main (29825 FD 36 44 00 1d (iy + 25668),0
Save ; CD 33 76 call Clear (30259) Ol 00 AF  1d bc,44800
13072 4 e i oo L
01 3A 00 1d bc,5 ca
CD 3C 26 call 8252 FD 36 43 FF 1d (iy + 25667;,255
CD AF 75 call Plot  (30127) FD'36 44 00 1d (iy « 25668),0
CD AT 75 call Check (30119) 01 00 AF  1d bc, 44800
CD 61 75 call ¥rite (30049; 11 00 01 1d de,256
C3 Bl 74 jp Main (29825 CD BA 24 call 5402
Tranemit ; CD 33 76 call Clear ({30259) FD 36 43 00 1d (iy + 25667),0
11 95 72 1d de,29333 FD 36 44 9E 1d (iy + 25668),158
01 A4 00 1d bc,164 0l TF 00 1d bc,127
CD 3C 20 call 8252 11 02 00  1d de,2
CD AF 75 call Plot  (30127) CD BA 24 call 9402
CD AT 75 call Check (30119) b9 exx
CD 61 75 call ¥rite (30049) EL pop hl
C3 81 74 jp Main 298253 D9 Exx
Recieve ; CD 33 76 call Clear (30259 ¢ ret
11 34 73 1d de,29498 Logo i ég B Sh2
01 12 00 1d bc,18 1 call 5633
CD 3C 20 call 8252 11 5373 1d de,29523
CD AF 75 call Plot 30127 01 03 01 1d bc, 259
CD 6E 75 call Read 300623 CD 3C 20 call 8252
C3 81 74 jp Main (29825) c9 ret
¥rite ; 3K FF 1d a, 255 Break ; CD 33 76 call Clear (30259)
DD 21 18 79 1d ix,31000 11 57 74 1d de,29783
11 60 02 1d de,608 01 29 00 1d bc, 41
CD C2 04 call 1218 CD 3C 20 call 8252
c9 ret
i 3ETF 1d 2,127
Read 3 37 scf .
3E FF 1d 8,255 o :::,(254)
DD 21 18 79 1d ix, 31000 Do ==t @
11 60 02 1d de,608 18 BC v Break (30239
CD 3§ 05 call 1366 Clear  ; 3F 03 0a olb e
c9 ret
Curreat j 3E02  1d a,2 A0 ety 3?3
CD 01 16 call 5633 CD 44 OE  call 3652
11 F3 71 1d de,29171 9 g
01 1A 00 1ld bc,26 Memclear ; 06 FF 1d b,255
CD 3C 20 call €252 21 18 70 1d hl,31000
c9 ret 3E 00 1d a,0
Retmenu s 3JE 02 1d a,2 Loop 1 ;23 inc hl
CD 01 16 call 5633 77 " 1d (h1),a
11 OE 72 14 de,29198 10 FC djnz Loop 1 (30277)
01 20 00 1d bc,32 06 FF 1d b,255
CD 3C 20 call 8252 21 18 7A 1d hl1,31256
CD A7 75 call Check (30119) Loop 2 ; 23 ine. R
; C3 8174 Jp Main (29825) 77 1d (h1),a
Scan ; CD AB 10 call 4264 10 FC djnz Loop 2 (30286)
FE DO cp 208 06 60 1d b,96
28 F9 jr z,Scan  (30111) 21 19 78 1d h1,31513
c9 ret Loop 3 ;23 inc hl
Check ; CDYF 75  call Scan  (30111) Z'(’) - ;q (hi)rﬂ 5+ (FEE5)
FE OD cp 13 Jnz Loop Y
20 F9 jr nz,Check (30119) c9 ret
Cc9 ret
’.....'Q.Q"Q.Q.'GQ’!GQ"OIQQQQQQ'QQQ.QQG'GGQQQGCGG'GGGGGQ.'CG{.i‘l".'..'
Baeic Program Listing.
10 BORDER 4: PAPER 4: INK 9: CLS
40  CLEAR 28999
45  LOAD "M/Code" CODE 29000
50 RANDOMIZE USR 29825
100 RANDOMIZE USR 30270: LET A§ =""
110 INPUT AT 0,0; LINE B§: IF BEC>"" THEN LET A - AP « Bf + CHRP 13:
PRINT AT 3,0; A®: COTO VAL "ll0"
120 GOSUB VAL "700"
130 COTO VAL "50"
700 LET DC = 31000t FOR Z = 1 TO LEN Afs POKE DC + Z, CODE AS(Z): NEXT Z
710 LET DC = DC + Z: POKE DC, 127
720 RETURN
1000 SAVE "Data-call " LINE 10: SAVE "M/Code" CODE 29000,1300: STOP
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Send for my CATALOGUE

ONLY 75p

(plus 25p post/packing)

My all-inclusive prices quoted in the
catalogue are the lowest. All below Normal
trade price — some at only one tenth of
manufacturers quantity trade.

Millions of components: thousands of different lines

Rechargeabte Nickel cadmium batteries Ex-unused Equipment
AA (HP7)1.25V 500 MA .. . Set of 4 £2.00
Clear LED itluminates red green or yellow dependlng upon polarrty/current
oblong5x22mmface ... 25p or 100 for £23 or 1000 for £200.00
5mm Red Fiashing LED 25p or 10 for £2.25
Watch/CaIculator/Lnghter etc. Mercury batteries

RW52 (PX 675) RW54 .. .... made by Ray-O-Vac
RWS56 (DH 323, WH8) £2.60. 100 for £21.00
RW57, RW58 .................
IN 4004 or IN 4006 Diodes .
TO5 or TO18 Heatsinks . 1'/zp 100for I:G 50, 1000 for £55.00
Clipover Heatsink for i/C or T0202 Devnce 21 x 18mm — 18p, 02 100 for £16.50
or 1000 for £155.00

Heatsink for TO3 or plastic power 19p 100/£47.50 1000/£165.00

Modern Telephone Handset and lead in white. red, blue, grey, yellow, green or
oL T T ——— £2.00

at 4 for 60p; 10for ...................
ITT mercury wetted relay, 20- 60V DC conl SPCO2A.

SEND PAYMENT PLUS 16p SAE OR LABEL

Prices you would not believe before inflation!

BRIAN J REED

TRADE COMPONENTS
ESTABLISHED 27 YEARS
161 St Johns Hill, Clapham Junction, London SW11 1TQ

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

TRANSISTORS

BC107/8/9 -12p BC184L - 8p BFY50,51,52 - 20p
BC147/8/9 -10p BC212212L - 8p BFX88 ~15p
BC157/8/9 —10p BC327,337.337L - 10p BSX19 —14p
BC547/8/9 - 7p BD135,136 -25p BSX20 - 15p
BC557/8/9 - 7p BD137.138.139 -25p 2N2926 - 7p
BC182L  ~ 8p BF1957 -10p 2N3055 - 50p
BC183 - 8p BCY70 -15p TiIP31A,32A - 25p

ELECTROLYTIC CAPACITORS. (Mfds/Voits)
1/25,1/50, 2.2/25, 2.2/50, 4.7/25, 4.7/50, 10/16, 10/25, 10/50...
22/16, 22/25, 22/50, 47/16. 47/25, 47/50, 33/10 — 6p. 100/16, 1
100/50 — 12p. 100/100 — 14p. 220/16 — 8p. 220/25, 220/50...
470/16, 470/25 — 11p. 470/35 — 12p. 470/40 — 15p. 1000/16.
1000/35 — 22p. 1000/40 — 35p. 2200/10 — 8p. 2200/25.......

Carbon Film resistors YaW 5% E24 series 0.51R to 10MO

100 off per value — 75p, even hundreds per value totalling 1000 ..................... £7.00
Metal Film resistors YaW 10R to 1MO 5% E12 series — 2p, 1% E24 series ......... 3p
Mixed metai/carbon film resistors %2W E12 series 1RO to 10MO _................... 1%2p

Miniature polyester capacitors 250V working for vertical mounting
01,015, 022, 033, 047, 068 4p. 01 5p. 015, 022 6p. 0.33 & 0.47

My!ar (polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p — 3p. 01 t0 068 mfd — 4p.0.15p. 0.12&0.15 ..o 6p

Subminiature ceramic plate capacitors 100V wkg vertical mounting. E12
series

2% 1.8 pf to 47 pf — 3p. 2% 56 pf to 330 pf — 4p. 10% 390p —4700p ........ccoocvvrevernnns 4p
Polystyrene capacitors 63V working E12 series iong axial wires

10 pf to 820 pf — 3p. 1000 pf to 10,000 pf — 4p. 12.000 pf .ooovooveeiices 5p
DIODES (p.i.v/amps)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91 . .6p

100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A S1M1 5p. 100/1A bridge
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA QAS0 6p. 30/15A OA47 ..
Zener diodes E24 series 3V3to 33V400 mW —8p. Twatt ...
L.E.D's 3 & 5mm Red 10p. Green, Yellow 14p. Grommets 3mm — 1%p, 5
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 hotd 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 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

GREAT OFFERS
FROM SCARAB

And now, from U.K.'s leading radio software house, come two
professionally produced items which are a must for the radio amateur.

Split screen Spectrum RTTY (48K only)
This exciting program and special interface board sllows you to compile your
answer while still in receive mode. £37.50 {fully assembled and tested.)

MPTU-1 tone encoder/decoder

This phase lock loop circuit is 100% reliable and extremely sensitive.
£69.70 (all plugs supplied).

=/ SCARAB SYSTEMS

] wf’«’
<) 39 Stafford St, Gillingham, Kent. ME7 5EN Tel : (0634) 570441

Please send me:

Spectrum split screen 48K £37.50 D MPTU-1 RTTY/AMTOR terminal unit £69.70 D
Free Detalls of other equipment and programs D

| enclose a cheque/postal order for
| wish to use my Access/Visa [ [ l l " l IJ[ ] l l IJ_]

ke DNOMEI it - fiade - RHE = o 0 oo TR« - TR AR IS e oo o 4 s o o s o SEle s o o w0 w ARG HER S Ta = ¢

[S—
BT T T U VISA
REW Iunderstand that, if | am not fully satisfied, | can return the oA

equipment with full reimbursement ’
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o»
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s
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STORAGE CABINETS

Steel cabinets,

12" wide x 5% deep x 22" high
finished blue with ciear

r_—m’:l‘_-‘é = plastic drawers.
=l=lolsl= — - Available units:-
e e = e Type Drawers
: e ‘{_ — —1:1"' I .
Tl =l T __—:;r_;._—\é:.:-
Seac —l
for - 1= _‘l
1] gt | = -
B =5
== Ex:: ==l 36
gL Sty s =1 30xA 4xD 2xE
=11 =| Price each £22.75
A e Price per 3 ONLY £60.00

(inc.p&p and VAT)

MILLHILL SUPPLIES

Access/Barclaycard 66 THE STREET, CROWMARSH, WALLINGFORD
welcome or OXON. 0X10 8ES. TEL. 0491 38653
cheque/PO to:- Delivery within 14 days.

\
\

SECURITY
Alarm Systems

FREE COMPREHENSIVE CATALOGUE!

LOWEST DISCOUNT PRICES
HIGEST QUALITY EQUIPMENT
FREE D1Y 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
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AMATEUR RADIO

It is now eighteen months or more
since the 'new bands’ became available
for amateur use. The 10MHz allocation of
10100-10150 KHz became available on 1st
January 1982, whilst allocations in the 18
MHz and 24 MHz - 18068-18168 KHz and
24890-24990 KHz — became available on
1st October 1982.

Activity on these bands has been
increasing quite noticeably in recent
months, particularly on 10MHz where
some amateur station activity can be
found at most times. Activity on 18MHz
can best be described as ‘sparse’, whilst
on 24MHz very little in the way of reports
of activity has been seen.

Writing about these new allocations,
Richard Baldwin in the IARU news
feature in the January 1984 issue of QST,
reminds readers of how close to failure
the request for these frequency alloca-
tions came, when they were discussed at
the World Administrative Radio Confer-
ence in Geneva in 1979. Not all countries
at this Conference were in agreement
with the proposals, by any means.
However, the day was won, and these
allocations went through. It was agreed
that these bands, ‘will remain allocated
tothe fixed and land mobile service, until
amateur primary status is achieved, not
later than 1st July 1989.

In view of the limited width of ‘new’
bands and in order not to cause
interference to the primary user by
others it was agreed that fairly severe
restrictions should be applied, partic-
ularly on 10MHz. Because of the antici-
pated popularity of this band, vis-a-vis
the other two, use was to be restricted to
CW and RTTY. Contests would not be
sponsored on these bands nor would
contacts be credited for awards.

Do these voluntary, mutually agreed
restrictions please everyone, asks
Richard Baldwin? No. naturally they do
not! There is considerable pressure
being brought to permit SSB and the
crediting of DX contacts for the DXCC
award.

But, says Richard, ‘sometime in the
near future another General World
Administrative Radio Conference will
occur and the ITU will be taking another
look at the allocation table. One of
IARU’s goals will then be to try and get
expanded privileges for 10MHz. We will
bein a better position to achieve these if
we have done nothing to violate the
terms under which we now occupy these

JUNE 1984
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Compiled by Arthur C Gee G2UK
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 QTH-LOC:D

- i

10 MHz

o QTH: D 2980 Norden
Wurzeldeich 17
DN379- 40 33 ON

QRG: 10.144 MHy 3

- Aurora Beacon

DARC - Clubstation

el
ANNEE MONDIALE
COMMUNICATIONS -~

WORLD COMMUNICATIONS
o UNICATIONS

ANO MUNDIAL D LS
COMUNICACIDNES

1983

Two QSL cards sent to G2UK from Rolf Niefind DK2ZF, who is the keeper of the 10MHz beacon at

Nordeich Radio

bands, ie, we rememberwearethereona
secondary basis and that we do notcause
intereference to primary users’.

The 10MHz beacon at Norden, Ger-
many, on 10144KHz is still functioning
well, and is a good indicator of condit-
ions on this band. It is installed at
NORDEICH RADIO, one of the German
Coastal stations. Its callsign is DKOWCY
- see these notes for October 1983.

‘New look’ newsletter
The British Amateur Radio Teleprinter

Group hasjustup-dated its Newsl|etter. It
has a new name ‘Datacom’, and a new
look. As their editor, lan Wade, G3NRW,
says, ‘The new name was chosen
because we felt that a profess-
ionally printed magazine with more
than 100 pages was hardly a news-
letter any more and we also needed
a name which would roll off the tongue
more easily and would tell the world
that BARTG is about data communica-
tions. Hence the name ‘Datacom’. lan
goes on to say: ‘Data communica-
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tions in BARTG is just what it says —
communicating data, in its widest sense,
from one point to another by radio. One
of the oldest forms of data is, of course,
RTTY, but the Group has also been
concerned for a long time with many
otherforms, suchas ASCII,AMTOR, FAX,
weather broadcasts, satellites, telemetry
and so on. At one time, the word datawas
used by some to denote ASCII transmis-
sion, to distinguish it from RTTY, but this
rather narrow definition has now been
overtaken by the reality of computer-to-
computer communcation in many diffe-
rent forms, with modes like Packet Radio
and developments like digital repeaters
stimulating the imagination of many
BARTG members.’

Thefirstissue of Datacomis atruly fine
effort, and does great credit to lan Wade
as its editor. It is to be published
quarterly, and should attract many more
members to BARTG.

UOSAT 2

Can you imagine the disappointment
which must have fallen upon the UOSAT
2 team? After a mamoth effort to build
the satellite to meet a launch date
opportunity, a faultless launch and two
orbits in which perfect, strong, telemetry
signals were received, they suddenly
ceased on the third orbit. UOSAT was
over the Pacific Ocean atthetime and no
obvious reason for the failure has

become apparent. Since then, ‘deathly
silence!’ There have been some reports
that signals have been heard, but so far
no telemetry has been recorded and the
cause of the trouble cannot therefore be
determined.

It looks as though another effort,
similar to that needed to get UOSAT 1 off
a similar ‘hook’ shortly after its launch,
will be needed to ‘bring the bird back to
life.” All we can do at the moment, is to
wish Martin and his team success and to
express to them our sympathy in their
dilemma.

Dr Martin Sweeting spent several days
atthe end of March at Jodrell Bank Radio
Telescope using the 85 foot antenna to
see if signals from UOSAT 2 could be
picked up. The 85 foot antenna with a
crossed-dipole feed on 145 MHz was
used both within a narrow 25 KHz
bandwidth and with a wider bandwidth of
+ 100 KHz.

The receiver and the antenna was first
checked out using UOSAT 1 and with
radio noise from the sun and the star
Cassiopia. With these test sources,
everything worked well. The UOSAT 1
signal peaked to +75dB above the
minimum discernable signal level and
provided the best UOSAT telemetry data
the team had ever heard! So if UOSAT 2
was still radiating even the weakest of
beacon signals, it should have been
audible. OSCAR 10 was also tracked and

signals from 42.000 km right out at
apogee from the 145.810MHz beacon
were 55dB above noise.

UOSAT 2 was tracked on evening and
morning passes but nothing could be
detected that could be reliably ascribed
to UOSAT 2. So it looks as though it's
‘back to the drawing board’, to try to
come up with something else to explain
UOSAT 2's demise!

Top of the class

Norfolk radio amateur Martyn Jordan
was recently presented with a bronze
medal for having the highestmarks inthe
country in the City and Guilds Radio
Amateurs examination. He lives at Edge-
field, Lyng. Aged 34, Mr Jordan is a
Norwich fireman. He puts his success
down to the hard work of his tutor at the
Fakenham Adult Education Centre, Mr
Roger Rayner. He first became inter-
ested in radio during his schooldays at
the Alderman Jex School, Norwich,
which has a shortwave radio receiver.
His call is G4VAO. He is amember of the
Firefighters Net, an international radio
club for firemen. Eight thousand stu-
dents passed the test.

Chinese Amateur Radio Society

Amateur Radio is once again active in
China. The Chinese Radio Sports
Association has recently applied for
membership of IARU.

C.M.HOWES
COMMUNICATIONS

139 HIGHVIEW, VIGO, MEOPHAM,
KENT, DA 13 OUT

FUN TO BUILD KITS BY MAIL ORDER.

Fairseat (0732) 823129

Enjoy the satisfaction of building your own quality equipment with one of our
kits.

All kits come with a ready drilled and tinned PCB that has the component
locations screen printed on it for easy assembly, all board mounted
components, and full, clear instructions. We like to think that our
documentation sets our kits apart from the rest.

Building is straightforward and fun, so chose a worthwhile project from our
expanding range:-

ADD SOME
PUNCH!

o,

AP3 AUTOMATIC SPEECH PROCESSOR
Add more ‘punch’ to your signal with this excellent processor. This is the unit
described by Dave, G4KQH in the September edition of ‘Ham Radio Today'. We
have sold hundreds and hundreds of these, with many customers coming back
to buy a second, third or even forth unit for use with their other rigs. They work
well and sound good.

b f\utolmatically adjusts to the level of your voice to give precise clipping

evels.

* Four selectable clip levels in approx. 6dB steps.

* Automatically turns itself off when not in use.

* 9 or 12 Volt operation, onboard voitage regulator.

* Suitable for high or low impedance mics (will even work with an I1C251 etc.

with a simple mod, we can give you details).

* Simple to build, with only one adjustment for output level to make.

* Full instructions, parts list, circuit etc.
Kit £14-80 PCB module £19-80
DcRx DIRECT CONVERSION COMMUNICATIONS RECEIVER
This kit is reviewed in the May issue of ‘Shortwave Magazine’ by G3RJV. The
article says a lot more than we can in this space. Suffice to say these are very
popular with both beginners and experienced operators.

* Single band versions for 3.5, 10n and 14MHz.

* 12 Volt operation

* 1 Watt output into an 8 ohm ’speaker or ‘phones.

* Only one adjustment to make to align the module.

* All coils ready wound for repeatable results.

* Balanced FET mixer, FET VFO.
The unit only requires a couple of 50pF tuning capacitors by way of external
components to function.
Kit £13-95, bled PCB {aligned) £18-90
Don't be put off by the low price, this receiver works well and is capabte of
world-wide reception.

a1

PA2/15 2M LINEAR AMPLIFIER 15 Watt

Do you have a 2M hand-held that could do with a boost? Suitable for mobile or
base station use this unit will give a 10dB gain with any hand-held having up to
1'% Watts output. Easy to buiid, with preformed inductors for simplicity, this
unit is also suitable for 1 Watt SSB rigs. An RF switched (or PTT operated)
change-over unit is available type CO1, see below.

PA2/15 Kit £18-90, bled PCB module £22-80.

PA2/30 2M LINEAR AMPLIFIER 30 Watt

This unit gives approx 8dB gain for use with an 1C202, FT290 etc. It puts out a
clean signal with margin against overdriving with these popular radios. The
PA2/30 includes preformed inductors and PTFE output trimmers for good
performance. 13.8 Volt operation. The CO1 change-over unit can be used with
this item.PA2/30 Kit £22-90, bled PCB module £26-90.

CO1 RF or PTT SWITCHED CHANGE-OVER UNIT

This unit is designed to switch a linear, preamp, or both in and out of line.
Suitable for all bands 160 to 2M, with an RF sensitivity of 1%2W for switching. Will
switch up to 100W RF output from a linear, 25W max from the rig. Suitable for
many uses apart from switching our PA Series Linears.

Kit £8-90, bled PCB module £11-90.(includes a switched bias output on
TX and provision for a TX LED indicator).

XM1 CRYSTAL CONTROLLED FREQUENCY MARKER

A really useful piece of test equipment, besides helping you meet Amateur
licence frequency measurement requirements. Out kit has a built in voitage
stabaliser to maintain accuracy over a wide voltage range (8 to 24V DC). The
XM1 provides marker outputs at 1MHz, 100kHz, 25kHz and 10kHz, these are
usable up to 70cm, unlike some CMOS designs. The XM1 has a pulsed ident
facility for distinguishing markers from off-air signals on crowded bands. This
facitity is very useful, and much preferable to tone modulated markers, whose
bandwidth becomes larger as frequency increases. if you are going to invest in
a piece of test equipment, it pays to go for a good quality design, the XM1
provides this.

Kit £15-60, assembled PCB module £19-60.

ST2 CW SIDE-TONE UNIT or PRACTICE OSCILLATOR

The ST2 provides a nice sounding sinewave note, either from your key or from
the output of your TX by RF sensing. This design should not be confused with
cheap and nasty squarewave circuits so common in horrible sounding practice
units. | think side-tone, or a practice oscillator should sound like a good off-air
signal received on a quality set. Output is up to approx. 1W at 800Hz, a volume
control is included.Kit £6-20, bled PCB dute £8-90.

If you would like further information on any product, simply drop us a line
enclosing an SAE, we have an information sheet on each item.
We aim to keep everything in stock and delivery within 7 days.
PLEASE ADD 60p P&P to your total order value.
73, Dave G4KQH, Technical Manager.

42

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

JUNE 1984



INTRODUCING THE

AREC

Why you’ll want to make it your club.

Ever wished you could have first priority informationis now available—on anexclusive
on news about the latest radio equipment? priority basis—to members of the Amateur
First priority to buy at very special prices—or Radio Exchange Club.

a 2-year Warranty option? We can also arrange for Radio Clubs

All this kind of exciting news and affiliation—Club Secretaries, please write.

B
- NEWS 4 geRlORITY.

PRIORITY: E E
2-YEAR WARRANTY OPTION QUIPMEN; LATEST
ON NEW EQUIPMENT

For details of how to join- come into
any of the A.RE. shops.Or phone.

LONDON: NORTHERN:

373 UXBRIDGE ROAD, 38 BRIDGE STREET,

ACTON, EARLESTOWN, NEWTON LE WILLOWS,
LONDON W3 9RH. MERSEYSIDE WA12 9BA.

Tel: 01-992 5765/6 Tel: 092 52 29881

AMATEUR RADIO EXCHANGE LTD
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DATA FILE

Ray Marston takes an in-depth look at
National Semiconductor’s LM381/LM382/LM387

range of dual audio-preamplifier ICs

Tuner Tape
In In

|

Pre-Amp
and sw1 Tone~ Power
Equaliser Input Contral Amplitier =
Network Selector System

SPKR

Volume

Phono*
n
Magnetic

Phono*
Pick-up

ov

Figure 1 Biock diagram of one channel of a ‘hi-fi’ system
Introduction vee
Each channel of a modern stereo ‘hi-fi’ I(a)

audio system can be represented by a
number of inter-connected blocks, as g pr""’
R1

indicated in Figure 1. Here, input signals
from either a radio tuner, a tape
(cassette) deck, or a phono' pre-ampli-
fier are selected via SW1 and then fed to ™
the input of a power amplifier stage viaa »t
tone-control system and a volume con-
trol. In practice, the tone control system
may include refinements such as
‘scratch’ and ‘rumble’ filters, etc.

Typically, the tone-control system
needs to be driven by input signals with A %
mean amplitudes of tens or hundreds of o1 zo2
millivolts. Signals of suitable amplitude
are usually available directly from the
output of a tape or tuner unit, but not
directly from the output of a magnetic
phono' pick-up. In the latter case,
therefore, the phono’ signal must be
passed to the tone-contro! input via a
suitable pre-amplifier  stage, as Figure 2 Circuit of the LM381/LM381A dual low-noise preamplifier
indicated in the diagram. vee

Several manufacturers produce dedi- m
cated ICs specifically intended for use in d
audio pre-amplifier and tone-control
applications. These devices are
designed to give excellent power-supply =
ripple rejection, low signal distortion a
wide bandwidth, and a very low noise \!ﬁ/ ey

(7.8}

@ |

Y

%
Dy

figure. m% 2
Among the best-known of such devices ‘
are the LM381/LM382/LM387 range of - oo {
dual audio pre-amplifier ICs, available LI _@
from National Semiconductors. | o

LM381/LM382/LM387 ICs
National Semiconductors produce a ‘ |
range of five low noise dual pre-amp ICs, ) G.I.é" l_ %

7.8}

these being the LM381 and LM381A, the

LM382, and the LM387 and LM387A: the (392 e AnA AAA
‘A’ suffix devices are simply premium soon | £0K
versions of their type, with superior low-

noise figures. Figures 2 to 4 show the PRE 530 6.9
outlines of each of these ICs, together  Figure 3 Circuit of the LM382 dual low-noise preamplifier

with the actual circuit of one of the

identical pair of amplifiers housed in
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in each package, and Figure 5 gives a
summary of their performances.

All five of these ICs are designed to
operate from single-ended power sup-
plies. They all use the same BASIC
amplifier circuitry, but differ in minor
internal details and in their pin-outs.
They incorporate internal compensation
and comprehensive power supply
decoupler, regulator circuitry, and can
give large output voitage swings and a
wide power bandwidth. The various ICs
differ in the following respects.

The LLM381 and LM381A have provision
for externally optimising their noise
figures and for adding external com-
pensation (for narrow-band or low-gain
applications). These ICs are normally
used in the differential input configura-
tion,butcanbe usedinthe 'single ended’
input mode in ultra-low-noise applica-
tions.

The LM382 has no provision for adding
external compensation or for operation
in the single-ended input configuration,
but has a built-in resistor matrix that
enables the user to select a variety of
closed-loop gain options and frequency-
response characteristics.

Finally, the LM387 and LM387A are
‘utility’ versions of the LM381/LM381A,
with only the input and output terminals
of each amplifier externally accessible,
and with no provision for external
frequency compensation or single-
ended input operation.

LM381/LM381A basics

It has already been stated that the
National Semicomductors range of five
pre-amp ICs all use the same basic
internal circuitry, but differ in minor
details.

The operation of the entire range of
devices can thus be understood by
taking a close look at the circuitry of the
LM381/LM381A shown in Figure 2. This
circuit in fact comprises four major
sections, these being a 1st-stage ampli-
fier (Q1-Q2), a 2nd stage amplifier (Q3 to
Q8), an output stage (Q7 to Q10), and a
biasing network (Q11 to Q15). Figure 6
shows a simplified ‘equivalent’ circuit of
a complete pre-amplifier, showing its
four major sections.

The Q1-Q2 1st-stage input amplifier of
the IC is powered viathe internal biasing
network, and has a biasing potential of
1.2V permanently appliedto Q1 baseviaa
250k series resistor. This 1st-stage can
be operated as either a differential or a
single-ended amplifier (a differential
stage generates 41% more noise than a
single-ended stage).

When used in the differential mode,
the Q1-Q2 amplifier must be ‘balanced’
byfeeding 1.2V to Q2base viaan external
biasing network connected as shown.
When used in the ultra-low-noise single-
ended mode, Q2 must be turned off by
grounding its base, and Q1 must be
‘balanced’ by feeding 0.6V to Q2 emitter
via the external biasing network. This
1st-stage amplifier gives a voltage gain
of x80 when used in the differential
mode, or x160 in the single-ended mode.
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Figure 4 Circuit and outline of the LM387-
LM387A dual low-noise preamplifier +INT—1 8—+IN2
- IN1-— — — IN2
GND — —Vce
ouUT1—4 5—ouTt2
LM381 LM381A LM382 LM387 LM387A
V Supply 9V - 40V | 9V - 40V 9V - 40V 9V - 30V | 9V -40V
I Quiescent (Typ) 10mA 10mA 10mA 10mA 10mA
Power Bandwidth | 75KHz 75KHz 75KHz 75KHz 75KHz
{20V P-P)
Supply Rejection 120dB 120dB 120dB 110dB 110dB
Ratio at 1KHz
(Typ)
Equivalent
noise input Typ | 05 0.5 0.8 0.8 0.65
Figure,
uV RMS Max | 1.0 0.7 1.2 1.2 0.9

Fig 5. Performance characteristics of the five dual pre-amplifier ICs.
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You win every fimel

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.GC.!

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.

2. EXP 330 £3.80 Specially designed for working with up to
40 pin ICs perfect for 3 & 14 pin ICs. Has 270 contact points
including two 20point bus-bars

3. EXP 300 £8.80 The most widely used breadboard in the
UK. With 550 contact points, two 40 point bus-bars, the EXP 300
will accept any size IC and up to 6 x 14 pin DIPS. Use this
br d with Adventures in-Microelectronics.

4
4. EXP 600 £7.95 Most MICROPROCESSOR projects in
magazines and educational books are built on the EXP 600.
5 3. EXP 650 £4.75 Has 6" centre spacing so is perfect for
) MICROPROCESSOR applications.
» : .' 6

8. 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 6 KIT £12.00 630 contacts, four
S-way binding posts accepts up to six 14-pin Dips.

Proto- 13oaid 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.

£18.93

For further details of our FULL
PROTO-BOARD RANGE, please

G.8.C. (UK) Limited Dept 358, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ
Prices include P&P and 15% VAT

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 dispiay turns off to
conskezve 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 listing. 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
regulated 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.

send for our free catalogue.

1lorv] 2 ary| 3 ary] 4 ary] 5 ary] 6 ary] . ary] 8 ary]
GLOBAL SPECIALTIES CORPORATION £3.45 £5.23 £8.63 | [£10.29 £6.33 £4.03 £14.95 ~ 1£20.07
Name Address

1] o—

G.S.C. (UK) Ltd. Dept 35B

Unit 1. Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ
Telephone: Saffron Walden (0799) 21682

| enclose Cheque/P.O. for £

LExpress number and your order will be in the post immediately
L]

or debit my Barclaycard/Access/

American Express card no. expiry date

FOR IMMEDIATE ACTION - The G.S.C. 24 hour, 5 day a week service For FREE

Telephone (0799) 21682 and give us your Barclaycard, Access, American catalogue
tick box

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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The 2nd-stage amplifier comprises
common emitter stage Q5 (with con-
stant-current load Q6), which is driven
from the output of Q1 via Darlington
emitter follower Q3-Q4. This 2nd-stage
amplifier gives an overall voitage gain of
about 2000, and is internally compen-
sated via C1 to give unity gain at 1I5SMHz.
This compensation provides stability at
closed-loop gains of x10 or greater. At
lower gains, an external capacitor can be
wired in paratlel with C1 to provide
suitable compensation.

The output stage of the amplifier
comprises Darlington emitter follower
Q8-Q9, which is provided with an active
current sink via Q7. Transistor Q10
provides short-circuit protection by
limiting the output current to 12mA.

The biasing network of the amplifier is
designed to give a very high supply-
signal rejection ratio (120dB), and con-
sists essentially of very-high-impedance
constant-current generator Q11-Q12-
Q13, which is used to generate a ripple-
free reference voltage across ZD2. This
reference voltage is then used to power
the first two stages of the amplifier via
Q14 and Q15, and to provide internal
biasing to Q1 base.

Differential operation

The LM381 or LM381A IC can be
operated in either the differential-input
or the single-ended-input modes.
Differential-input operation is suitable
for use in all general-purpose applica-
tions in which a ‘good’ low-noise per-
formance is required. Single-ended-
input operation is recommended for use
only in applications where an ultra-low-
noise performance is needed.

To use a LM381 or LM381A pre-amp in
the differential-input mode, the |C must
first be biased so that its output takes
up a positive quiescent value
that is independent of variations in
supply voltage, and this can be achieved
by connecting potential-divider R1-R2
between the output and the non-
inverting input of the IC as shown in
Figure 7 , thus forming a dc negative-
feedback loop. The inverting input
terminal of the {C (Q1 base, in Figure6)is
internally biased at roughly 1V2 above
zero: consequently, when R1 and R2 are
connected as shown in Figure 7 , dc
negative feedback causes the non-
inverting input terminal to take up a
value equal to that of the inverting
terminal (1V2). The amplifier output
therefore attains a dc value of 1V2 x
(R1+R2)/R2, and can be set at any
desired value by suitable choice of R1/R2
ratio. In practice, R2 should have a value
less than 250K.

The Figure 7 circuit can be made to act
as a non-inverting ac-amplifier by simply
ac-coupling the input signal to the non-
inverting input terminal of the amplifier.
In this configuration the circuit has an
input impedance of about 250K: input
signals must be limited to 300 mV rms
maximum, to avoid excessive distortion.

The dc voltage gain of the above
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LM381A

Pick —up Iu
Input

Signal _, l +
Input U

+24v

2(13),

<
104y

10u

Lm3s1
LM3g1A

Naote: Ay~ B1 4 R3
A3

R2
120k

Figure 8 Low-noise x100 non-inverting

amplifier

+2aV

LM381 or

mn

. oSignal
out

AAAA—s AAAN—
2n4 1m2
100K 240R
3n0 100K
20u
/IOV

Figure 9 Low-noise phono pre-amp (RIAA,
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Figure 10 Low-noise tape playback amplifier (NAB)
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circuit is determined by R1 and R2. If the  Figure 11 Low-distortion (<.05) Nl
desired ac-gain differs from the dc-  x10 inverting amplifier

value, the desired ac-gain can be

obtained by ac-shunting one or other of

the bias-network resistors. Figure 8 for o
example, shows the circuitofalow-noise L
x100 non-inverting amplifier. In this case tu
the dc-gain is determined by R1 and R2

and is less than x10, but the ac-gain is

oo Signat
Out

determined mainly by R1 and R3, and L)
approximates x100. e

The above 'shunting’ technique can Note: Ay 2 B3
easily be expanded to provide fre- ov
guency-dependent ac-gain in various
‘filter' applications. Figure 9for example,
shows the circuit of a low-noise phono’ +2av
pre-amp with RIAA equalisation, and Fig < R 1041
10 shows a tape playback. Figure 12 4-input unity-gain ™' m"" Yoo Lo

The Figure 7 circuit can be madetoact  audio mixer - ;l; R e sson
asaninverting ac-amplifier by simply ac- mz_..__"__«\'}f,\,_ LM381A r"‘“
grounding the non-inverting terminal 100n Jook o
and feeding the input signal to the e a3
inverting terminal viaa gain-determining i | e v
resistor, as shown in Figure 11 . Here, 100n
bias resistors R2 and R3 give a dc-gain of c4| R4 AV
roughly x10, and thus set the quiescent = ,loo" 100k as oo
output at +12V. The ac-gain, however, is 124
determined by the R3/R1 ratio, and has a
value of x10 in this example: the input ov

impedance roughly equals the value of
R1. Finally, Figure 12 shows how the
above circuit can be made to act as a

NOTES:-

unity-gain 4-input audio mixer by simply ~ ALt (%)
providing each of the four inputchannels N moeT S
~

ne c2

with its own series-input resistor.

Single-ended operation Figure 13 LM381A with external
The LM381A can be operated in the components for single-ended
single-ended input mode in applications  varied-current-density operation
where an ultra-low-noise performance is
needed. This mode can be understood
with the aid of Figure 13, which shows
(within the dotted lines) a simplified
representation of the IC, together with
external biasing components, etc.
In Figure 13, the Q1-Q2 differential ‘1st-
stage'amplifierisshown poweredviathe
internal 5V6 regulator, and has its Q1-
collectorsignal fed tothe outputviaadc- ol
amplifier. The IC can be connected into ]
the basic ‘single-ended’ configuration by -
simply grounding the base of Q2 as ca 2 @2
shown, thereby disabling Q2. Note in
athis case, however, that the circuit can - . 23
no longer be dc-biased via Q2 base, so .., e 1 s /I
biasing must be achieved by using et _’_,lo.. N
feedback to Q2 emitter. LmM3B1A
Suitable dc-biasing can be obtained by
connecting potential divider R1-R2 as 3
shown, so that roughly 600mV is "”j't"%
developed across R2 when the IC output .
is atthe desired dc-voltage level. Thus, if 3
aquiescent output of +12V is needed, R1 E av
+

r2
Xt

100p 100k

+33v

Out * _Metal Film. 1% tolerance
A
51k
R2

300p 150k + .

10u

Phono.

1
Input L4 14)

p——oOut

and R2must give adc-voltage gain of x20. Sen ;;‘é" Ha s \7@®
R2 can, if desired, be shunted by R3-C1, Adjune d
to give an ac-voltage gain that is greater If.,‘o., az| _fzan
than the dc value. ov
Note in the above biasing circuit that

ov Ra*

R2 is in fact wired in parallel with the . ne* = ""i
internal 10K emitter resistor of Q1, and .;3‘.:" penz y:

thus causes the emitter and collector Figure 14 Uitra-low-noise Adjust +L., 66n | 4TS
‘current density levels’ of Q1to increase  x7000 pre-amplifier J;zzou -
above their normal values of about 15uA. ov

Inpractice, however,itcan be shown that

the noise generation of Q1 varies with Figure 15 Uitra-low-noise magnetic
collector current density, and is mini- phono' pre-amp with RIAA equalisation
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mum at a density of about 170uA.
Consequently, the circuit generates
minimum noise when R2 has a value of
about 1K2. To prevent Q1 collector from
saturating at this current level, the
internal 200K collector resistor of Q1
must be by-passed and the major part of
the current provided via external load
resistors R4-R5, which are decoupled via
C2.

The Figure 13 ‘single-ended’ circuit is
intended for use as a non-inverting
amplifier only, and has a typical input
impedance of about 10K. Ideally, input
signals to the circuit should have source
impedances below 2K0, and all resistors
should be low-noise metal-film types.
Figures 14and 15show a pair of practical
versions of the ultra-low-noise circuit.
Figure 14is a x1000 amplifier, and Figure
15 is a magnetic-phono’ pre-amplifier
with RIAA equalisation. In both cases,
RV1isusedtosetthedc outputvoltage at
half-supply value. In Figure 14, C3is used
to limit the upper 3dB point of the
frequency curve to 10KHz.

LM382 circuits

The internal circuitry of each half of
the LM382 is identical to that of the
LM381, except that the addition of a 5-
resistor matrix and the elimination of
certain terminals means that this IC
cannot be used in the ‘single-ended’
input mode and has no facility for
external compensation; but the addition
of the resistor matrix means that bias-
and filter-network design can be greatly
simplified. It should be noted that this
matrix is specifically intended for use in
applications in which the IC is powered
from a 12V supply.

Figures 16 to 19 show various ways of
using the LM382 with a12V supply. Figure
16 shows how to use the IC as a non-
inverting amplifier with an ac-gain of 40,
55 or 80dB. Figure 17 shows the circuit of
an inverting amplifier with again of 40dB,
and Figure 18 shows a unity-gain
inverting amplifier. Finally, Figure 19
shows a phono' pre-amp with RIAA
equalisation.

LM387 circuits

The internal circuitry of each half of
the LM387/387A is identical to that of the
LM381, except for the elimination of
certain terminal connections. The
elimination of these terminais means
that the IC can only be used in the
‘differential’ input mode, without exter-
nal compensation. The IC is, neverthe-
less, quite versatile, and Figures 2010 26
show some practical applications of the
LM387 (or LM387A) IC.

Figure 20 shows how to connect the IC
as a non-inverting amplifier with an ac-
gain of 52dB. The dc-gain (and thus the
quiescent output voltage) is determined
by R1 and R2, and the ac-gain is
determined by R1 and R3. Figure 21
shows how to modify the circuit for use
as a phone pre-amp with RIAA equalisa-
tion, and Figure 22shows how to modify it
for use as a NAB tape playback amplifier.

Figures 23 to 26 show various ways of
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GAREX (cs2v

THE SCANNER SPECIALISTS
WITH 4 GREAT PRODUCTS

J.I.L.§X-200-N — THE SUPERIOR SCANNER £299
* The choice of the professionals

* AM + FM all bands

* Wide coverage: 26-88, 108-180, 380-514MHz

* 16 memories * Positive action keyboard

* Proven reliability « 12v DC & 230v AC

* S-meter & 96-108MHz converter available

REVCO RS-2000 — THE VERSATILE SCANNER £259
* 70 memories * AM+FM all bands

* Covers: 60-90, 108-180, 380-520MHz

(also 90-108MHz by tricks)

Search & store of active channels

All the usual search & scan functions

12vDC & 230vAC operation

*
*
*
* Counts activity of selected channel

REVCO RS-160 — FM POCKET SCANNER £249
* {ncredible 160 memories (4 banks of 40)

* Positive action keyboard

* Covers 26-32, 68-88, 138-176, 380-512MHz

* Scans, searches & stores active frequencies
* With nicads, charger & flexiwhip aerial

J.l.L $X-400 — PROFESSIONAL SCANNER £598
(should be available by the time this ad
appears)* Covers 26-520MHz (no gaps)
* AM+FM (manual, automatic or programmable)
* Computer interfacing for limitless memory, remote
control & data logging
* |.F. output terminals (10.7MHz & 455kHz)
* Switchable channel spacing & I.F. bandwidths
* Specifications set by the professionals

% REVCONE «

A superb quality 16 element, all British made VHF/UHF
broadband fixed station aerial from Revco. Ideally suited
to SX200 and other VHF/UHF Receivers
Covers 50-500MHz PRICE £24.95 inc

SR-9 monitor. 2m FM with 144-146 MHz full coverage VFO + 11
xtal controlled channels; ideal for fixed/M/P use. 12V DC
operation £47.50

CRYSTALS FOR NR-56. SR-9, SR-11, TM-56B. All 2m channels
from 0(145.00) to 33 (145.825). Also 144-80, 144-825, 144-85 Raynet at
£2.60 (+ 20p post per order). Over 40 popular marine channels for
SR-9 at £3.00 (+ 20p P&P)

RESISTOR KITS a top selling line for many years. E12 series, 5%
carbon film, 100} to 1m, 61 values, general purpose rating W or
2W (state which). Starter pack 5 each value (305 pieces) £3.10
Standard pack 10 each value (610 pieces) £5.55

Mixed pack, 5 each VaW + 2W (610 pieces) £5.55

Giant pack, 25 each value (1525 pieces) £13.60

DC/DC TRANSISTORISED INVERTERS 12V input, 400V 200mA
output £9.50

This is a chassis section cut from used R/T equipment, tidied,
fully wired & tested. Free-standing but no luxuries like cabinet.
24vversion — same price. SAE for details of this and others in our
range.

SPARE PARTS FOR PYE RADIOTELEPHONES
WESTMINSTER & PF70 SERIES
also Cambridge, Vanguard etc, SAE list

GAREX FM DETECTOR and squeich 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
PRICES INCLUDE UK P&P and 15% VAT

GAREX ELECTRONICS

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

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

THE GAMMA TWIN

2 METRE FOLDED /2 WAVE ANTENNA

Copyright Gamma Aerial Products 1982

This antenna Is based on
the very popular and
successful “SLIM JIM”
design.

The GAMMA TWIN has
the following unique
features:

* VERY LOW ANGLE OF
RADIATION.

* ADJUSTABLE
RADIATOR.
(140—150 MHZ)

* COMPLETELY
WEATHERPROOF
CONNECTING BOX

* VERTICAL FIX
DIRECTLY TO MAST

PV e

Available from your
usual stockist or direct

from the manufacturers
Please quote Dept RE

Gamma Aerial Products

MANUFACTURERS OF AMATEUR RADIO & CB ANTENNA
BALDS LANE, LYE, STOURBRIDGE
WEST MIDLANDS LYE (0384) 891132/891474

TRADE ENQUIRIES WELCOME
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ov.

Figure 24 Rumble filter

430K

Figure 26 Speech (300Hz — 3 KHz) filter

various ways of using the LM387 in the
inverting-amplifier mode in active filter
applications. The Figure 23 circuit is that
of an active tone-control that gives unity
gain with its controls in the ‘flat’ position,
or 20dB of boost or rejection with the
controls fully rotated.

The ‘rumble’ filter of Figure 24 is
actually a 2nd-order high-pass active
filter that rejects signals below 50Hz and
does so with a slope of 12dB/octave. The
‘scratch’ filter of Figure 25is a 2nd-order
low-pass filter that rejects signals above
10KHz. Finally, the ‘speech’ filter of
Figure 26 consists of a 2nd-order high-
pass and a 2nd-order low-pass filter
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Figure 23 | M387 active tone-control circuit
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Figure 25 Scratch filter

u

wired in series, to give 12dB/octave
rejection to signals below 300Hz or
above 3KHz.

Usage hints
In this article we've looked at various

circuits  based on the LM381/
LM382/LM387 range of ICs. These ICs
are, however, high-gain, wide-band

devices, and in practice, some care must
consequently be taken in the construc-
tion of these circuits if they are to work
correctly. The two most-frequently
encountered problems are those of RF-
instability, and RF ‘pick-up’.

The RF-instability problem is usually

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Figure 27 RF pick-up elimination circuitry

caused by inadequate high-frequency
power supply decoupling: note that in
ALL pre-amp circuitsthe power supply to
the IC must be RF-decoupled by wiring a
100n ceramic or 1n0 tantalum capacitor
directly across the power supply pins of
the IC.

The RF ‘pick-up’ problem manifests
itself in the pick-up and demodulation of
AM broadcast signals. This problem can
usually be eliminated by wiring a 10uH RF
choke in series with the IC input
terminal, and perhaps by also decou-
pling the input terminal (or terminals)
with a low-value capacitor, as shown in
Figure 27.
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REQUIREMENT: AMPLIFICATION

SOLUTION: CRIMSON!

More than ever, engineers, enthusiasts, & professionals require a reliable source of
quality amplification, Crimson continue to meet this demand with a comprehensive
range to suit virtually every application and support this with friendly advice and backup.
Our prices have remained stable for 18 months and with two regional distributors and
our own mail order system, there has never been a better time to choose the best!

Power
electronic protection,

amplifiers Bipolar type.

integral heatsink bracket,

high slew/low distortion circuitry (<0.01% THD
typical)

TYPE MAX O/P SUPPLY (DC) PRICE
CE608 60W/8R +/-35V £21.50
CE1004 100W/4R +/-35V £25.00
CE1008 120W/8R +/-45V £28.00
CE1704 200W/4R +/-45V £35.50
CE1708 180W/8R +/-60V £35.50
CE3004 320W/4R +/-60V £49.50
CE308 30W/8R +/-25V £15.90

Power amplifiers Mosfet type. Ideal for heavy duty
use — i.e. disco’s or driving line transformers, itegral
heatsink bracket, THD <0.02% Typical.

FEQ908
FE1704

+/-45V
+/-45V

90W/8R
170W/4R

£30.00
£39.00

Pre-amplifiers stereo modules with R.[LAA. Eq. M.M.
& Line input, needs vol & bal pots & input switching.
Can be used with MC2 module to allow use of low
O/P MC Cartridges.

CP1X Stereo +/-12V/20mA £33.90
MC2 Stereo +/-12V £23.00
CPR2 Stereo +/-12V/20 £47.95
Full details of our complete range including
heatsinks, Toroidal power supplies, active

crossovers etc. Available on SAE.

CRIMSON ELEKTRIK STOKE

HI-Fl KITS

you can own an Esoteric pre-power combination
with the added pleasure of building it yourself. Write
for our full brochure and review reprints.

CK1010 Stereo Pre-amplifier £92.00
CK1040 Stereo P/A 40+40 WPC £121.00
CK1080 Stereo P/A 80+80 WPC £134.00
CK1100 Stereo P/A 100+100 WPC £151.00
MC2K M/C Kit for CK1010 £25.00
PSK Pre-amp power supply £20.00

PRO-POWER

A new range of 19” rack mounting power amplifiers
are undergoing field trials for launch later this year.
Please contact us if you have a particular
requirement for this type of amplifier as the final
design will depend on your needs!

TO ORDER

Send cash with order or quote Access/Mastercharge
card no. All prices include VAT, p&p

DISTRIBUTORS

LONDON: Bradley Marshall Ltd, 325 Edgware Road

NORTH: Wilmslow Audio, 35/39 Church Street,

Wilmslow

No problem, but as postage varies so much please
write for a proforma invoice

PHOENIX WORKS, 500 KING STREET, LONGTON, STOKE ON TRENT STAFFS

PHONE 0782 330520
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——NOTES FROM
—THE PAST ____

Comments on the world of radio

originally written 25 years ago

This veteran can recall the days in the
early 1920's, when, mains electricity was
not widely available when it did arrive it
was by means of rather unsightly wooden
poles and overhead wires.

Another OIld Timer, ET, has written:
‘Since last year | have retired down here
in remote North Cornwall where we are
still without electricity supply. It’s almost
like the good old days, except that
modern dry batteries are reasonably
reliable and present-day valves are so
economical in their current demands.’

Ninety-five per cent of the real Old
Timers will well remember being without
mains. They were still a great rarity in
private houses at the conclusion of
World War 1 - and for a good few years
after.

We had only bright emitters taking 4 or
6 volts at not less than one amp apiece,
and you can guess what they did to the
clumsy and crude accumulators of that
period. It was not the chief worry that
they lasted only one evening or so
between charging.

Few and far

The worst problem was hauling them to
the nearest charging station, and these
were few and far between.

Some of the more enterprising motor
garages had a ‘Charging Board’, and it
made a real hole in my limited pocket-
money - which | found equally as hurtful
as having to haul the darn things
backwards and forwards.

Radio enthusiasts were easily identifi-
able by the acid burns on their jackets
and, indeed, when one went to visit
friends one invariably looked around to
see how many more holes had been
burned in their living-room carpet.
Distracted housewives spent much time
and ingenuity searching out matching
rugs, etc, to cover the gaping scars.

For myself, | had to haul my batteries
nearly a mile to get them recharged and,
although still only aschoolboy, the waste
of time and energy irked me sorely. The
avoidance of tiresome jobs always
stimulates my imagination, so | invented
what was many years later to re-appear
as the wheeled shopping-stick. This
consisted of astoutwalking cane, two 6in
pram wheels and a box platform
designed to keep the battery upright
whenheld atthe transitangie. Perhapsin
those more leisurely days most
groceries, etc, were delivered. Anyway,
nobody copied my ‘invention’ for shop-
ping purposes.
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However, twenty-five years later, when
| came back from World War Il and
everyone had to fetch and carry, | found
half the housewives in the country busily
tripping each other up with their
wheeled shopping-sticks.

Down our way

Eventually the electric mains came
right to the end of the road in the select
South London suburb in which we then
lived. It was the real stuff, too. 200 volts
AC. Adjacent districts which had been
wired some vyears earlier were of
supposedly ‘safe’ voltages of 35 or 50
volts DC or some other queer figure. |
was so excited that | shot round to the
Electric Company's office without even
asking my parent's permission. Oh, yes,
they would bring it to our front door for a
mere £35, after which we would have to
get an approved contractor to wire the
house. | used all my schoolboy eloqu-
ence on Dad and Mum to take advantage
of this modern blessing. | even argued
that we should not wait for the neigh-
bours to have it first. Let the Jones’s
keep up with us! Whether that argument
carried any weight | don’t know, but at
last Dad decided to have it laid on to the
ground floor only, ‘to start with’.

While no one had yet seriously con-
sidered mains-operated sets | had long
since dreamed of battery charging; and
tomy joy, in addition to havingitinstalled
on the ground floor, we also had a
lighting point put in our rather large
cellar. There were, of course, no metal
rectifiers available atthat time and as the
mains were AC, | got busy collecting jam
jars, chemicals and bits of metal to try my
hand at chemical charging. | couldn’t
find out much aboutit, and it seemed that
nobody else knew much either, but such
minor considerations did not deter me.

I had everything two or three days later
in readiness, and the big moment to
switch on arrived. No explosions - just a
few gentle bubbles, and off | went to
school.

Now, | had never known Mothertogoin
that cellar before, but for some
extraordinary reason she decided to go
down there that very morning. She was
horror-stricken at the sight of my jam jars
bubbling away merrily. Indeed, accor-
ding to her version they were boiling and
seething like awitch’s cauldron, and she
was convinced the house would be going
sky-high at any moment.

She rushed off the fetch Dad, and by
the time she got there she also claimed

she saw sparks dancing up and down the
wires. So convincing was her story that
apparently he dared not go too near it,
and finally contented himself with
switching off at the mains.

Of course, there was aterrible row and
| was forbidden to carry out any more
experiments with chemical charging,
hence | have had less experience of this
than any other branch of old-time radio
acivity. | might add that | spent several
more years trundling my wheeled stick
backwards and forwards - a most
humiliating experience for a bright,
proud youth whose family actually had
their own electricity supply right to the
house!

Two-way traffic

It is curious how slowly wrong ideas
die. Years ago there was a belief that
crystal sets gave a ‘purer’ tone than valve
sets. | suppose it was the association of
ideas. A crystal set must obviously be
crystal clear! There are still many people
who believe thatthe two aerial sockets at
the back of their TV receivers are one for
the picture and the other for the sound.
To one such believer who | metthisweek
| remarked it was amazing that the
signals knew which hole to go in! At first
he agreed that it was quite as remarkable
as TV itself, but after alittle reflection he
said he thought it was probable that
something inside the set ‘draws’ the
respective signals into the appropriate
holes. Which only goes to show that you
can think of an explanation for anything
if you ponder on it long enough.
However, it is better to get to the truth of
the matter and the radio amateur is well
served in this by membership of the
Radio Society of Great Britain (RSGB).

RSGB

The following short comment on
support for the Radio Society of Great
Britain is as apt today as when it was
written twenty-five years ago. This is
essentially a democratic body and is, in
its major principles, truly representative
of a world-wide movement. It has much
good service to the hobby both at home
and in Europe to its credit. The youthful
amateur to-day has a lot to thank it for,
and he should do everything in his power
to strengthen its position. The Society
represents his sheet-anchor in the
maintenance of national goodwill, and
may yet be his sole safeguard against
possible future curtailment of his pri-
vileges by an autocratic officialdom.
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R&EW Data Brief

MC1648 (5L1648)
Voltage Controlied Oscillator

The term ‘VCO’ is in fact a small
misnomer, since the MC1648 is only the
active part of the circuit - the tank coil

and the tuning varactor are outside, and 9.0V

can be user-designed to operate any- —
where in the range from virtually DC to 0 MF
150MHz.

Why this instead of a familiar one e RESL
transistor oscillator? The answer is (14 ) .
simple - the tank circuit is essentially a +50v o

| two-terminal circuit, with the minimum of
circuit strays, enabling the maximum Qs ] a1
possible tuning range to be achieved. j AN

Q6 and Q7 form a positive feedback ! 4\1] |
pair like many now found in one-chip AM ‘ R
radio ICs, with AGC in a feedback loop to c3
provide a stable output level and obtain ¥
maximum frequency response. Q4 iso- ) Yas
lates the oscillator pair from the loading o,ﬁ_‘ ael pg, oe e
effects of the output driver stage and to D1
feed the AGC stage formed around Q5. "~ las

The device is primarily aimed at the ¥02 os )
synthesiser designer - the circuit illus-
trated here shows the MV1401 - although 101 L2 ] 12K oy
these days the TOKO KV series offer m Bias P | ;; c2 { e '
better value for money and a wider Veer ¢ Frout w2y AGET -
choice of applications and frequency = = Tank =
ranges.

The MC1648 is also well suited to
applications in instrumentation - partic- Circuit schematic used for collector output operation
ularly as aresult of the AGC and buffered
output, and the simplicity of single point
range switching. The low noise charac-
teristics also score when the output of
the device is mixed with a crystal
oscillator in wide ranging mixer gener-
ator applications.

2 100 . —
@ o : — Vee ® 5.0 vde 3 Oscittator Tank Comgponents
E n AL I " ; 17 = {Circui: of Ficure 4)
Cz; ! : 1 ’:/" i q Msz D uLH
5 ; : Tl 1 L: 1010 Mvo11s | 100
3 o ltl/i'| ! | | | 1] i; 1060 | Mv2115 | 23
o - x + ] 60-100 | MV2106 0.15
5 — + T
2z [N 1 SR A W LN
o 11 1 IREEE
0 i RN
& UL T S
“ 40 DT 1t pv]ely
4 10 10 100
t. OPERATING FREQUENCY, (MH2) Signal Generator ‘
HP 608
20 xHz above MC1648 Frequency —\J L-ﬂr_._l
300 mv
1 8W =10kHz
T e o M Y
nder Tast MCieas Oetector [—_ r::s;;g: ! HP3400A or Eouiv
Frequency (')——‘J
(HP5210A output voltage) (Full Scale Freguency!
Frequency Oeviation = — Tovon
NOTE: Any frequencCy devistion caused by tne signal generator and MC1648 power
supply shouid be determined and mimmzed prior 10 testing.
Noise deviation test circuit and waveform
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TRANSFER CHARACTERISTICS IN THE VOLTAGE CONTROLLED MODE
USING EXTERNAL VARACTOR DIODE AND COIL. Tp =25°C

v

/7

four. OUTPUT FREQUENCY (MM2)

v
e

1.0 20 30 40 S50 6.0 7?70

Vin. INPUT VOLTAGE (VOLTS)

8.0

9.0

four. OUTPUT FREQUENCY (MHz)

/7

1.0 20 30 40 50 6.0 7.0

Vin. INPUT VOLTAGE {VOLTS)

8.0

9.0

four. OUTPUT FREQUENCY (MHa2)

»

3.0 40 50 60 7.0

Vin. INPUT VOLTAGE (VOLTS)

8.0

9.0

10

L: Micro Metal Toroidal Core #T44-10,
4 turns of No. 22 copoer wire.

9 Vin

-

I Veer = Vegg ® ¢S5 Vae
Veg1 = Vgg2 = Gne
*The 1200 ohm resistor and the cope termina-

tion impedance constitute 2 25 1 attenuator
probe. Coax shail be CT-070-50 or equivaient.

L: Micro Metat Toroidai Core #T44-10,
4 turns of No. 22 coppe- wire.

? Vin

C = 500 pF

Mviaor (12

b

S uE
= I Veer=Vee2 = *5Vae o uF
Veg1 = Veg2 = Gna :_t

*The 1200 ohm resistor and the scope termina-
tion impedance constitute a 25:1 attenuator
probe. Coax shall be CT-070-50 or equivalent,

L: Micro Metal Torodial Core =T730-22,
S turns of No. 20 copper wire.

Veer = Vegz = *5 Vde
Veeg1 = Vge2z * Gnd

(10}

<
[=]
<
it
>
b3

I 0.1 uF

“The 1200 ohm resistor and the scope termina-
tion impedance constitute 2 25 1 attenuator
probe. Coax shatl be CT-070-50 or equivalent.
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What price|

HM?

Hand microphone with pre amp

e e TP TSSEIER - GenGolRs EX202  LDAumt for use with AT100 560 1350
32 Memories 1049 00 |EX203 CW audio tilter 14 50
PS35 Internal switched mode power supply 14500 [EX205 Transvertor unit “; 4
SME Desw microphone 3450 |EX195  Marker unit ; o0
Y] Hand mcrophone wilh up down scanning 1650 [ FL44 455KHz SSBfilter _ 2 4KHZ oo
EX3°0 Vowce synthesizer module 3900 |FL4S 9MHz CW filter - 500Hz 500
AC'0 Frequency coniroller unit 2995 {FM04 FMunit Tx & Rx 9 00
CRe: H:gh slability xtal umt 4995 |IC-720A  Nolonger avardable. Accs stil available
FL32 9MHz Cw RTTY futer  500Hz 3900 |PSI15 External power supply - 20 amps n
FL63 9MHz CW RTTY narrow hiter  250Hz 3900 |PS20 External power supply with speaker 20 amp 176.00
FL33 GMHz AM fiter  6KHz 3250 |CF1 Cooling tan tor PS20 24.00
FL7Q 9MHz SSB wide fiter 2 8KHz 3550 | SMS Desk microphione 34.50
FL32a 455KHz CW RTTY fiter  500Hz 7900 |FL32 CW narrow filter 39 00
Fi53a 455KHz CW RTTY narrow fiter  250Hz 7900 |FL34 AM xtal fiiter 3400
IC-745 Ail bang SSB CW AM(Rx only) Gen Cov BC10 Memory back up unit 595
Rx 16 mems 83900 | FMO3 FMunit Tx & Rx 89
PS35 internal switched mode power supply 149 00 |IC-R70 General Coverage Receiver 0.1 -30MHz 549 00
SM6 Des» microphone 3450 |EX257 FM unit 3250
HM12 Hand microphone with up down scanning 16 50 |FL63 CW narrow filter 39.00
EX310 Voice synthes.zer unit 3900 |FL44a 455KHz SSB filter 79.00
EX242 FM uet Tx & Rx 3250 | CK70 DC cable kit 575
EX211 Marker umt 1595 | 7072 Interface unit to transceive with IC720A 97.50
EX243 Curtis xeyer unit 3900 {IC-R7T1 Allmode Gen Cov Rx. k'pad entry.
FLa5 9MHz CW tilter  500HZ 4500 32 memories 649.00
Fidaa 455KHz SSB narrow filter 2 4KHz 7900 [RC11 Remote control unit for above 49.00
FL52a 455KHz CW ATTY fiter  500Hz 7900 |IC-2KL 1KW PEP Linear, auto band switching
FLS53a 455KH2 CW RTTY narrow filter  250Hz 7900 complete with
FLS4 9MHZz CW RTTY narrow hiter  270Hz 3900 [ 2KLPS Power supply to run 2KL inear 1303.33
IC-740 Nolonger avallable Accs stilt in stock IC-ATI100 100Watt Automatic antenna tuner 269.00
PS740 Internat swilched mode power supply 14900 | IC-AT500 S500Watt Automatic antenna tuner 369.00
SMS Desk microphone 3450 | IC-PS30  Systems power supply, 25 amps continuous  229.00
EX241 Marker unit 1595 [ IC-AH1  Mobile antenna. 3.5MHz-30MHz 199.00
EX242  FMunt 3250 | VMF Equipment
EX243  Curtis keyer 3900 11C-271E " Multimode base station, 25w 32 memones 629.00
FLaa 455KHZ SSB hiter - 2 4KHz 7900 | IC-271H/E High power version of abeve. 100w 789 00
FLas 9MHz filier - 500Hz 4500 | pg25 Internal switched mode power supply 89.00
FL52 455KHZ CW RTTY titer  500Hz 900 { EX310 Speech synthesizer unit 39.00
FL53 455KHz CW RTTY narrow hiter  250Hz 7900 | AG20 Internat receive pre-amp 48.00
FL54 GMHz CW RTTY narrow hitter  270Hz 3900 | gme Desk microphone 4.50
IC-730 10 BO Mtrs compact transcewer 65900 14C-2900  25W Mulimode mobile. 5 memories.
PS15 External power supply  20amps 11900 scanning mic 469.00
ps20 External power supply with speaker IC-27€  25W FM mobile. 9 memories, mult
3 20 amps 176 00 function display ' 319.00
M3 pEsSmcIopiong 3450 Ly Voice synthesizer unit 2500

EAICOM ¥ TRANSCEVER BC-P A S
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ICOM’s IC-745 is the all-in-one transceiver featuring an HF all
band SSB, CW, RTTY, AM (receive only) ham transceiver, plus a
general coverage receiver. Options for FM transceive and an internal
power supply make the IC-745 the complete transceiver in an
ali-in-one package.

The receiver section features a 100KHz to 30MHz general
coverage receiver, this allows access to all HF bands plus all the
frequencies in between. The IC-745 has an adjustable AGC circuit
and DFM (Direct Feed Mixer) giving a wide dynamic range of 103dB
with an intercept point at +18dBm. Exceptionally clean reception is
achieved with a low noise PLL circuit and a 70MHz first IF.

The IC-745's features include IF shift, 16 programmable
memories with lithium battery back-up, passband tuning, a noise
blanker both wide and narrow, threshold level control, notch filter,
receive audio tone controi and an all mode squelch. Also available is
a front end switchable receiver preamp providing 12dB gain. RIT has

a *+1KHz range.
2w
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IC-25H

45W FM mobile. high power version of EX310 Voice synthesizer unit 39.00
old iIC25E 35900 | SM6 Desk microphone 34 50
BU! Memory back up unit for mobiles 2450 | 1C-490E  Mulimode mobile. 10 watts, 5 memonies 495 00
OC leads (Nat pin or square 6 pin. 450 | IC-45€ FM mobile. 10 watts. 5 memories 32900
DC Plugs (flat 4 pin) 30 | BU1 Memory back up umit for mobiles 2450
DC Sockets (flat 4 pin) 30 Spare DC leads (flat 4 pin of square 6 pin) 450
IC-2€ Synthesized hand portable. 1 5 watts 169 00 DC phugs & sockets (flat 4 pin) 30
IC-02€ Synthesized hand held keypad eniry AG1 Mast head pre-amp for 471/451/490 49 00
LCD dispiay 22900 | IC-4E Synthesized hand portabie. 1.5 watts 21900
ML1 10 watt booster untt for 2E 8900 | IC-04E Synthesized hand held. k pad entry LCD TBA
BP3 Standard battery pack 2500 | FA3 Flex) 1 4 wave antenna 750
BP2 Low volts high capacity (iong hle) 8 00 Accessores same as IC2E-O2E
VP4 Empty batlery pack lakes 6 x AA size cells 795 | 1IC-402 SSBportable - CW 3wafts output 257.00
B8PS High volts high capacity (high power) 00 | 8CisE AC charger 240v 4180
BP? High voits high capacty (for use with B8C20 OC charger 13 8v 4180
O2E ONLY 59 00 C lead 175
BP8 Low volts high capacity 4900 { (C25 Carrying case 825
DChy 12v regutator pack {2E ONLY) 1250 [ 1.2 GHMz Equipment
CPt 12v charger tead for cigar ighter 495 | I1C-120 FM mobiie. 1 watt output
FA2 Helical antenna 750 40MHz coverage mems 439.00
LCY Leatherette case (BPS) 500 | BT23E Bit Zero 23e 1296MHz linear. tw in
LC2 Leatherette case (BP4) 500 8w out 17900
LC3 Leatheretie case (BP3) 500 | 50 MHz Equipment
LC1 Case for O2E (BP3) 500 { 1C-551 Multimode base station. supplied
TL1 Heavy duty leather case (all batt packs) 2127 SS8 CW only 37900
BC25E 240v watt charger lor 2E 663 | EX106 FMunit 11200
B8C25U 110v wall charger for 2E (USA) 6.69 | EX107 VOX unit 49 00
BC16E 240v wali charger tor O2E (BP8 BP7) 995 | Ex108 Pass band tune unit 97 50
BC30 Desk top drop In charger (tast and slow} IC~505 Mulimode portable 3. 10watt. supplied
old packs 56 35 SSBonly 382 00
BC35E Desk charger ali packs new & old EX282 FM unit 28.50
{fast slow) 56 35 | BP1Q Nicad pack 59.00
HM9 Speaker microphone 1650 | BC15 Charger unit 650
IC-202S  SSB Portabie. - CW. 3 wall output 9900 | LC10 Carrying case 22.50
BCI5E AC Charger 240v 4180 | Mohile Mounting Brackets
BC20 DC Charger 13 8v 4180 | MMB5S Mount for 251E . 451E 720A 730 12 50
DC lead 1751 MMB6 Mount for 240 12.50
Telescopic antenna 150 | MMB7 Mount for 245E 12.50
LC25 Leatherette carrying case 825 | MMB8 Mouni for 255E  260E 12 50
FA1 Helical screw in anenna 750 | MMBS Mount for 290E . 490E 12 50
UHF Equipment MMBI10 Mount for 25E 45E. 120 1250
IC-471€  Muttimode base station. 25watts. MMB11 Mount tor 22U. 24G 12,50
32 memaries 69900 { MMB12 Mount for R70. 740, 271E 471E 1250
IC-471H  High power version of above. 75waits. 87900 | MMB16 Mount for 2E. 4E. O2E. O4E 6.95
PS25 Internal switched mode power supply 8300 | MMB18 Mount tor 751 TBA.
SS1 Shoutder strap for handhelds 7.50
2o o ————
¥ SHIrt ] pey L
1(-745
is; 9 a
——
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The transmitter section of the IC-745 features two powerful
25C2904 transistors running a conservative 100 watts at 100% duty
cycle rated output. Also included are a speech compressor and VOX
circuits. The 600 ohm microphone system is adaptable to the
modern mic of your choice. Monitor circuitry allows the operator to
hear sidetone in CW and SSB.

We could go on all day about the 745, but if you need the full
story getin touch with us and we will send you a detailed leaflet.

You can get what you want just by picking up the telephone. Qur
mail-order dept. offers you: free, same-day despatch whenever
possible, instant credit, interest-free H.P., telephone Barclaycard
and Access facility and a 24 hour answering service.

Please note that we now have a new retail branch at 95,
Mortimer Street, Herne Bay. Kent. Give it a visit, BCNU.

oé/&\ SO LS oL 0‘%&%&\ S
SOOI %
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Microphones
HM3

4 Pin hand microphone (IC240} 12.50 | 2M40G
HMS 4 Pin hand microphone noise canceliing 20.00
HM7 8 Pin hand microphone {IC-24G. 2M90G
730 720A} 14 95
HM9 Speaker microphone tor hand helds 16 50 | 2M130G
HM10 8 Pin microphone with up/down scanming 2900
HM11E 8 Pin aucrophone with up/down scanming 4M60G
+ tone call 2250
HM12 Up down scanmng mic for new sets
271/471/751174 1650 | AX144
SM2 4 Pin base mrcrophone 3450 | AXa3u
SMS B Pin base microphone 34,50
SM6 Base microphone for new sets CWR68SE
{271 471 751/745) 3450
Ext H. CWR67SE
SP3 Malching Speaker for ICOM sets 45.00
5P4 Mobile speaker with magnetic mount 1955 | CWR670E
HPY Good quality headphones. 2850
HS10 Headset and boon muc for ICOM
hand helds 18.40 { CWR610
HS10S8  PTT swutch box for HS10 1840 | CWR610E
HS10SA  VOX unit for HS10 2070
ICOM Global digital clock
Attractive gold colour grves ttme o cities all over the.world CM40PS

Pulsating red LED s. LCD readout with aiarm. 195mm
TONO CW/RTTY/ASCII Terminals

550
S000E
9100E

CRT1200G High quality video monitar with green

display 3600
TONO Linears Mounts fo
MR250W 144 146MHz. 10- 15W cive 180~ 200W K57

oul, RX pre-amp 32500 | K140
MRA1S0W 144 146MHz 10-15W drive. 120- 140W K145

oul. RX pre-amp 168 00
MRI00OW 144 146MHz. 10— 15W drive. BO-30W oul K65

AX pre-amp 99 00
2M50W 144- 146MH, 3Wdrive 30—45W out K47

no pre-amp 59.00 | KR47

59 00

Commuynications compuler, RTTY. CW. 123
ASCH. TX/RX 668.00 { 122€
CWRTTY decader. inc CW practice. and

CW transmit 29900 | ASP2016
Com ons ler

AMTOR. VDU 799 00

As 9000E with amtor 699 00

JUNE 1984

NEW “G"” Series

144 146MHz 1 3Wdnve 20 35W out.

RX pre-amp

144 146MHZ 10 15W drive 70 90W out
RX pre-amp

144 146MHz 10 15Wdnve 110 130W
out RX pre-amp

430MHZ 3 15W drwe 30 60W oul RX

pre-amp

TONO Pre-amps

2 metre mast head pre-amp & conlrol box
70 cm mast nead pre-amp & control box

TELEREADER Equipment

CW RTTY/ASCII lermenal & k board. with
VDU TXRX

RX only version of 685E . with inbuilt
prnter VOU

CW/RTTY ASCHI RX only. use with

TV or vDU

12 pn plug for 670 675685

CW RTTY decoder. slow morse practice

As 610 with adjs baud rate from front panel
{45600

13 pin plug for 610°610E
40 character dot matnx printer. 11.5cm
paper roll

ZENITH Monitors

12 1nch with green display good quaty
12 inch with amber display. good quality

TAL, ASP Series System 6 antennas
138-512MH2z 1 4 wave whip with threaded

adaptor

ASP3976 66 138MHz 1 4 wave whip with threaded
adaptor

ASP3936  130-174MHz 1 2 wave whip with

barrel'spring. 308

¢ shove

Fits 1 2 wave. 3'8 nch hote. snap-in type
Fits 1 4 wave. 3:8nch hole. snap-mn type
Fits 1 2 wave. 3 4 inch hole. snap-in with
claw mount
Fits 1 4 wave. 3 4inch hole. deep ciaw
with 171t cable
Fits 1'2wave. 3 4 inch hole, wing mount
Fils 12 wave. 3 4 inch hote. narrow

The IC-471E is the most advanced 430 MHz transceiver
available today, it covers the spectrum from 430-440MHz with FM,
SSB, or CW using the most advanced 10Hz PLL system. The
IC-471E is suitable for simplex, repeater operation, moonbounce or
satellite work, and has features found on no other transceiver.

Some standard features include 32 tunable memories, a high
visibility fluorescent display, RIT readout, scanning, 12V DC or AC

operation with optional power supply.

7900
1500
160 00
159.00
65 00
70 00
73099
599.00
349 00
6.00
159.00
175.00
475
199.00
109 25
12500
2.56
s21
1863

310
155

543

9.31
717

12,47

The UHF receiver section of the IC-471E features FET front end
and mixer, a 70.4515 MHz first IF, low noise PLL focked to 10Hz and
an AGC circuit. Sensitivity is less than 0.3uV for 12dB Sinad without
the optional GaAs FET preamp which adds another 15dB.

The transmitter section provides 25 watts of power in FM, SSB
and CW, this can be varied in all modes from 1 to 25 watts. The
design of the IC-471E is based on an entirely new CPU chip that is
easy to operate and offers the maximum number of functions

X

X
< 00
«:9

P
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K220 Fits 1:2 wave. magnetic mount

with 174t cable 1210
K220A Fits 1'4 wave. magnetc mount

with 17t cable 1210
M161 Fits 1 2 wave. boot hp mount. needs K57 388
M161 Fits 1'4 wave boot Ipp mount needs K440 388
KR193 Fits 1 2 wave. swivel ball mount 403
K67 Ground plane kit tor all whips 16 30
3000 Series System 6 antennas
TAP3006 60 1YOMHz. 1 4 wave whip with

threaded hinge 776
TAP3016 110 512MHz. 14 wave whip with

theeaded hinge 776
TAP3026 144 174MH2. VHF 1 2 wave 30B gan

threaded hinge 1086
TAP3676 144 174MHZ VHF 12 wave. 3dB gain

with spring 1242
TAP3456 420-440MHz. UHF 3dB gain. with

threaded adaptor 1474
TAP3466 450 470MHz. UHF 308 gain. with

threaded adaptor 1474
TAP3696 420 440MH2. UHF 508 gam. with

shock spring 18 63
TAP3666 450 470MHz UHF 508 gan with

shock sprinq 1863
Mounts for above
K68 Snap in adaptor for 3 8 inch hale 232
K145 Snap 10 adaptor with claw fits 3 4 inch hole 543
K72 Wing mount with 17ft of cable. fits.

3 4:nch hole 164
K66 Ciaw mount with 17ft of cable. fits

3’4 ch hole 776
K65 172 inch deep claw Mount with 174 cable.

3:4” hole 931
K220 Magnetic mount with 17H of cable 1210
ASPR332E Gutter chp with 107 of cable 179
Mi161 Boot lip mount needs K68 388
KR223 Duraflex noisetess spring 1086
K67 Ground plane kit 16 30
Base station antennas
ASP655 130 174MH2 economy base t 2 wave

with g-plane 2794
TAP4009  156-174MHz Colnear. 308 gain 50 45
ASPD682 160 166MHz Colnear. 4.5d8 gain 194 00
ASPEBB2UK  164-172MHz Colinear. 4 5dB gain 194 00

ASPD700 450 460MHz Colnear 7dB gain 16300
ASP2006 156 174MHz Unity gain 47 44
Low protile/Heavy-duty antennas
ASP2001 66 88MHz dome shape 120b 5589
ASP2000 105 108MHz TX 138 141MH; RX dome

shape. 4 508 7374
ASP2002 162 174MHZ dome shape 3 508 5589
ASP2021 162 173MHztnshape 148 5589
ASP4005 450 470MHz dome shape 0 508 3105
Marine antennas 156 162MMz
ASM37E 1 2 wave umity gain deck mount with

20t cable 2690
ASM38E Colmear 308 gain deck mount with

20ft cabte 3932
ASM77E 1 2wave unity gan mast mount

with 3t cable 1967
ASMBBE  As above wilh 60 of cabte 2783
ASMYBE  Dipole. with deck butkhead mount &

20t of cable 2421
TAMI001 1 2wave unily gain ightweight whip style 24 B4
TAM1003 Emergency antenna (CH16

< w special bracket 2328
Mounts/Accessories for above:

M42 Heavy duty rachel mount ali angies 2588
ASM9t Vertical deck mount lold over ) 35
K509 Stand oft bracket 1 13cm

for 1001 1005 1006 B8E 574
TAMI08  Antenna extension rod 11 Sm 3105
ASM33 Antenna support brac«el 6
CS100 Good quaity extens:on speaxe 37
Antenna matching units
AMU100 15 99MHz 200 wants pep 99 00
AMU400 15 60MHz 400 waits peb T1643

Prices include VAT a1 15

We reserve the ngni 1o change prces without giving prior r
As well as ICOM equipment we als0 Stocx (he.

ce
o n

TONOA& TELEREADER CUE DEE DATONG MICROWAVE

MODULES MUTEK LAR WELTZ YAES

JAYBEAM Ta

G-WHIP DRAE BN O S BEARCAT TRIQ arg mary
accessones Hems iisted are subiect O avalab: ly

available. A lithium battery memory backup is featured maintaining
the sets memory for up to 7 years. An internal computer interface
option is available as well as the IC-PS25 internal switching AC

power supply.

The 471E has a speech synthesizer that announces the
displayed frequency, ideal for biind operators, this is an optional
extra along with the SM6 desk microphone and 22 channel memory

extension with scan facilities.

As you can see from this brief description the IC-471E, (and its 2
meter brother the IC-271E) are very versatile sets indeed. More
detailed literature can easily be obtained from Thanet Electronics

Limited.

Agent Gordon G3LEQ, or telephone Knutsford (0565) 4040
Please telephone first, anytime between 0900 — 2200 hrs.
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- All issues from October 1981 onwards are still available, with the exceptions of

January 1982 and February 1982. All orders must be pre-paid, the cost of each issue
being £1.00 inclusive of postage and packing. A contents index spanning the issues
from October 1981 to September 1983 is available on receipt of a stamped
addressed envelope. To ensure that you don't miss any future issues, we suggest
that you place a regular order with your newsagent or complete the subscription
order form found in this issue.
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OCTOBER 1983 NOVEMBER 1983 JANUARY 1984

Designs — Modular Communication
Systems Part 1. 4 Channel Audio
Mixer Part 2. Tone Bursts: PF70
Conversion. Features — Noise
Blanking Techniques, The Lambda
Diode: A Guide to HF Coils Part 1.
The Chromicro {Colour Processing):
Timeplex; Data Brief -~ The NEC
PC1037H Double Balanced
Modulator; Amateur Radio World.
Reviews — Tandy VSC-1000 (Variable
Speech Control); Yaesu FT-77 (Solid
State HF Transceiver)

FEBRUARY 1984
Designs - Switched Mode Power

Supplies; Crowbar Protection
Circuit: Switched Step Attenuator;
Universal NiCad Charger;

Communications Building Blocks (IF
Amplifiers}; Real Time Calendar
Clock. Features - Data File on Op-
Amps;, Six Antennas from Three
Wires (Double your directions
without  doubling  your  cost);
Designers Update (Helical Filters);
Moving Pictures from Wax -~
‘Phonovision’; Computers.
Communications and Applications:
Data Brief - Low cost. wide range
varicap diodes.

Designs — Communications Building
Blocks (Front Ends); Poor Man's
Spectrum Analyser; Wideband FM
Stereo Tuner Moduie Part 2; 4
Channel Audio Mixer Part 3; Three
Digit Timer. Features — Squelch
Systems; Expansion Bus (First add-on

— A light pen). A Guide to HF Coils

Part 2. Data Brief — NE564 PLL Tone
Decoder. Reviews — Meteor 100. 600.
1000 (All-British Frequency
Counters). Personal Pearl {(For text
and information manipulation)

MARCH 1984
Designs — Modifying the Pye PF1
Pocketfone  Receiver. Communi-
cations Building Blocks (IF
Amplifiers); One Night's Work
(Audio-Amp); 200W PEP Transmatch.
Features — Sony tCF 76000 Receiver;
Data File on Op-Amps; UOSAT-8;
AKD Absorption Wavemeter, Data
Brief — Hitachi HA 1197 AM Tuner;
Oscar 10 and its Orbit Parameters,
Programmabie Sound Generator (the

AY8910 family), Random Morse

Computer Program; ICOM World
Clock.

Designs — Poor Man’'s Spectrum
Analyser Part 2; Communications
Building Blocks Part 2; A 4001/4011
Tester: Continuity Tester. Features —
Inside the Sinclair Flat TV. An in-
depth probe; A Circuit Designers
Guide to Batteries: Data File on
Op-Amps Part 1. Metal Detectors in
Warfare; Data Brief 1-LM1821S Video
IF PLL Synchronous Detector, Data
Brief 2-S1.6270 Gain Controlled Audio
Amplitier: An RS232C Interface for
Your Dragon 32. Reviews — ALDEN
Weather Chart Recorder Kit:
Digithurst MicroSight 1.

APRIL 1984

Designs — One Night's Work (IF
Oscillator) ; HF Linear Amplifier; The
Piano Keyer — only £5 for Perfect
Morse; Peak-Reading LED RF
Wattmeter; Speech and the
Computer — Make the Beeb Micro
Talkl: 2 Metre Tiger Antenna.
Features — Hall Effect Devices —
Exploiting Magnetisms' Effect on
Conductors; Data File — CMOS
Bilateral Switches and Multiplexer/
Demultiplexer iCs: Data Brief-TD
2002A Linear {C

Designs — Communication Building
Blocks (Active Antennae); FAX
Receiver;, RGEB Interface for the
Ferguson TX-90; A Couple of Voltage
Detectors; LCD Capacitance Meter;
Cymar Q-meter {(An aid to winding
coils), Zener Diode Checker; A
Drinker's Delight; LCD Display Option
for the Rewbichron il Features — A
Novel Receiver (Sony): Capacitors for
Coupling. De-coupling and Filtering;
Data File on Op-Amps Part 2; Fareweil
to Test Card 'F'; A Soundboard for the
Jupiter Ace; Data Brief — MC1377
Colour Signal Encoder.

Projects -One Week's Work VHF/UHF
Frequency Meter); Spectrum Analyser
Update; Assembling a Logic Probe
Signal Generator; 2 Metre J-Stick
Aerial; SX-200 Relative S-Meter.
Features - Data File - 4046B Phase-
Locked Loop CMOS IC; Hamey
HM203-4 Oscilloscope review, A
Beginners Guide to Meteor Scatter
Propagation: High & Low
Measurements ~ A Guide to Measuring
Outside the Conventional Ranges

RADIO & ELECTRONICS WORLD BACK ISSUE ORDER FORM

TO: Back Issues Department e Radio & PLEASE SUPPLY: (state month and year of issue/s
Electronics World e Sovereign House e  required) [NOTE: January & February 1982 issues not
available]

Brentwood e Essex e CM14 4SE

PAYMENT ENCLOSED:

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

CREDIT CARD PAYMENT: EN[]
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SIGNATURE -..orvvrrosooeereemreesesscscsiressersesssssiressesssnissenss
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HP4ICX Calculator

James Dick reviews and describes the
many advantages provided by this
versatile instrument

Now that the computer is firmly
established in the home, numerous
manufacturers are producing a new
species, referred to as ‘portable compu-
ters’. They come in all shapes and sizes —
some with built-in cassette, printer, and
discs. The marketing philosophy is
simple: the professional businessman
has come to expect a computer in the
office, so, when he travels, he should be
ableto take one along. Inthe midst of this
boom, it seems strange that any company
should be troubled to produce a new
handheld calculator. After all, with so
much computing power even in home
systems, a calculator might be expected
to be less than what is wanted. However,
Hewlett-Packard (makers of exceedingly
nice calculators) have decided to do just
that.

The new 41

Following the HP41C,and the 41CV, the
HP41CX is the newest family member.
Weighing in at a mere 7 ounces and
fitting into the back pocket of the
author's jeans, it is a true pocket
machine — ideal for the busy engineer or
executive who needs to wander around
acquiring and analysing data.

With over 200 functions (including the
usual trigonometric, base-conversion,
statistical...) the 41CXis well suited to the
task. Indeed, the operating system is a
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staggering 24 kilobytes. Programming is
simplicity itself — like most programm-
able calculators, the user just types in
the keystrokes as if the problem was
being solved manually. The CX’'s memory
will swallow up to 3000 program steps.
There are extensive program editing
facilities as well as a filing system which
enables the user to create files of
programs, data, or ASCI| text.

Most of this is common place these
days — so what is so special about the
41CX? The clue lies in Hewlett-Packard's
description of the 41CX as a low cost
portable system controller. The calcula-
tor (if that is a fair description) is really
the heart of an expandable system. A
magnetic card reader allows storage and
retrieval of programs or data, a thermal
printer can provide a permanent record
of results, and an optical wand will ingest
bar-code.

On examining the rear of the 41CX, the
user will spy four hatches that may be
removed to plug in the peripherals
mentioned above — and a whole family of
incredible interface modules. Incredible
because the 41C series can now talk
system-speak in dialects of RS232C,
IEEE488, Video signals, or HP-IL.

The HP-IL interface allows the 41C
series to control up to 30 peripheraisin a
loop which chains all the devices
together. information, in frames of 11

bits, is passed round the loop and returns
to the 41C for verification; transfer rates
of 50Kbaud can be achieved. Using the
41CX, the built-in clock can selectively
wake up some of the loop peripherals,
perform ameasurement atasettime, and
then put the whole loop to sleep again;
over 30 time functions (such as day-of-
the-week and number-of-days-between-
two-dates) are available.

If the vast number of instruments with
IEEE488 and RS232 protocols is con-
sidered, it is clear that Hewlett-Packard
have produced a winner. There is even
an HP-IL interface kit for design
engineers and hobbyists to link up their
custom made hardware to the loop.

At home

The impressive parade of technology
described above is all very well for the
commercial purchaser — but what of the
hobbyist? There is no danger of a
beginner being left out in the cold. An
excellent set of documentation is sup-
plied. Pre-written software modules are
available for antenna design — including
calculation of beam patterns for aerial
arrays, shortwave transmission path
calculations, and RF path loss. So the
41CX will feel at home in the shack - but
even away from the radio room, other
software packs do general electrical
calcuiations. Plug in an ‘Electrical

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 59



e

L)

SO SR

Engineering’ module, and the 41CX will
help you design active filters, optimise
class A amplifiers, or calculate transmis-
sion line impedances.

Once you have constructed an inter-
face kit, the rig can no doubt be linked-in
along with amonitor. Indeed, withoutany
add-ons, the vast memory space for
programs allows the DX-er access to

@ Hitachi Oscilloscopes

useful information —a short program will
calculate beam headings and estimated
best frequency for a contact with known
longitude and latitude. The satellite user
may program in the orbital elements to
obtain altitude and azimuth for VHF/UHF
aerial pointing.

At just over £200 for the basic unit, the
41CX represents good value-for-money

V-212 20MHz Dual Trace V-209 20MHz Mini-Portable
i 1, V-222 20MHz (illustrated) V-509 50MHz Mini-Portable
“ u- e V-203F 20MHz Sweep Delay V-1050F 100MHz Quad Trace
2% @G| | VI53F  35MHz Sweep Delay V-134  10MHz Tube Storage
P V-422 40MHz Dual Trace VC-6015 10MHz Digital
V-650F 60MHz Dual Timebase VC-6041 40MHz Digital

Prices start at around £300 plus vat including 2 probes and 2 year warranty.
We hold the range in stock for immediate delivery.

For colour brochure giving specifications and prices ring (0480) 63570
Thuriby-Reltech, 46 High Street, Solihull, W. Midlands, B91 3TB

HP41CX CALCULATOR

as a pocket computer Although the add-
on units and modules are not cheap, the
end product is hard to match for ease of
use, flexibility, and sheer profes-
sionalism.

performance, reliability, value
and immediate delivery!

Hitachi Oscilloscopes provide the quality and performance that you’d
= B expect from such a famous name, with a newly-extended range that repre-
sents the best value for money available anywhere.

B e —
,._.,T,T._T.,,..T,N.TA

~ FUNCTION GENERATOR
0.1Hz-500kHz

Designed and
PPN manufactured in Britain

Black¥Star

4 L e
C ‘@ @ o ‘)] * Sine, Square, Triangle, TTL  » Accuracy typically 1% of
C o Yo output range
[ * Typically 0.02Hz - 700kHz  * Variable DC offset
{ —— ‘_j'i * 7 switched ranges with +  External A.M. facility
o m -— coarse and fine frequency » External sweep facility
controls * Short circuit protection
> * + 30V output capability all outputs
JUPITER 500 (inc. P & P and VAT) £128.80
Colour leaflet with specifications and prices available from:
NN L BLACK STAR LTD, (Dept REW ) 9A Crown Street, St.{ves,

Huntingdon, Cambs. PE17 4EB, England. Tel: (0480) 62440 Telex: 32339
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David Silvester, G4TJG,
presents some thoughts

for the amateur
constructor

Ten years ago most amateur circuits
were constructed on one of two types of
insulated boarding.

The first, a plain synthetic resin
bonded paper (SRBP) board with holes
drilled at 0.1 inch intervals was used by
making circuit connections in tinned
copper wire on the reverse side of the
board to the components. This method of
construction is illustrated in the photo-
graph.

The second method used 0.1 or 0.15
inch veroboard with straight printed
lines in copper foil on the reverse side of
the board, the components being sol-
dered to the printed wires as in normal
printed circuitboard (PCB) construction.
The veroboard method is still used for
small projects but for most work, printed
circuit boards reign supreme.

Types of boards

Many advertisers offer PCBs made for
articles published in the electronic
magazines, but how does the designer of
anew circuit turn his idea into a working
project?

The printed circuit board, as supplied,
consists of an insulating sheet of SRBP
or glass fibre with a thin copper foil
bonded onto one side. Double-sided
boards are also available and these are
used in radio frequency projects, one
side of the board being used as aground

plane. For more complex projects that
would involve a large number of link
wires on a single sided board, a double-
sided PCB with both sides having printed
wires can be produced, but we will return
to this later.

Breadboarding can be used to check
the constructor’'s own design with a low
frequency circuit, but RF circuits mustbe
made on double sided PCBs from the
outset. Since it is easier to show an
actual rather than a theoretical design
we shall start from the 9V power supply
shown in Figure 1.

Circuit drawing

The next step is to draw the circuit
using actual component shapes and,
when ICs are needed, photocopies from
the suppliers catalogues can be cut up
and used. Small pieces of paper showing
ICs, transistors and other components
can be stuck to a larger sheet and wiring
added in another colour.

An alternative method is to stick the
photocopies to one piece of paper and
cover with a sheet of drafting fiim on
which the wiring can be drawn in pencil.
It is very easy to correct the pencil lines
on the drafting film as it is less prone to
damage when rubbing out lines. Note
that the drawing is of the circuit looking
onto the component side of the board. If
a number of wires need to cross over

Caution

Toxic and corrosive chemicals are
necessarily used in the processes
described in this article. Ensure that an
adequate degree of ventilation is avail-
able, do not inhale the vapours or smoke
during processing and do not splash the
liquids. Keep the chemicals away from
the eyes and AWAY FROM CHILDREN.
Wash the hands thoroughly after using
these chemicals.

each other, the drawing may be altered
by rotating the components and redraw-
ing the wires. In some cases it will be
impossible to remove all the crossovers
but the aim is to reduce them to the
smallest number possible. Figure 2
shows such a ‘rough’ drawing viewed
looking down onto the component side
of the board.

The next part of the procedure
depends upon the method the designer
decides to use for actual circuit produc-
tion. All PCB production requires that a
protective material (etch resist) is
piaced over the copper foil that will form
the final circuit thus allowing the etching
solution {normally ferric chloride) to

. OFF BOARD
Figure 1 The 9V power supply Y NE0EA -
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R WITHERS
COMMUNICATIONS

584 HAGLEY ROAD WEST, OLDBURY, WARLEY
B68 OBS (QUINTON, BIRMINGHAM)
Tel: 021-421 8201/2 (24 HR ANSWERPHONE)

PEN RWC SPECIAL OFFERS TV o e s o,

LICENCED AMATEURS SUBJECT TO STATUS.
VIA LOMBARD TRICITY.

| TRANSCEIVERS & RECEIVERS ~ "7 2012 ACCESSORIES  Zao O O e o
(f)ﬂ/ P&P (’:ﬂ/ RANGE ON OFFER P&P
y /E)OOmhz 7 Digit Mini Frequency Counter ... £59.98 £2.00
Kenpro handheld 140-150 MHz 2 watts H/Power out 40mhz 7 Digit version of above £39.98 £2.00
includes Nicadpack & charger3................. £159.95 £2.00
ALL AVAILABLE KENPRO ACCESSORIES IN STOCK Spring Silly Price Rotator Offer S0KG - Kopek Straight Through Rotator......... £38.95 £2.00
Oskerblock SWR 200 maximum power 2kw. Normal price £59.95
AM/FM Revco/Gemscan 60 MHz to 515 with airband —3.5-144MH2z- 10010 Ctear @t ONIY ... £39.95 £250
(extended coverage out 00N) ONlY ..o, £249.00 £350 Yaesu Mics. MH1B8, YM35, YM49, YM36. All 10% off Regular Prices

£479.00 £4.00 Yaesu FT102 Filters
FDK Paim |1-Ex Demo 6CH 2mtr H/H . £119.00 £2.50 XF82GA 6khz AM Filter.................. .. £14.50 £1.00
FDK Palm I1-Ex Demo 6CH 70cm H/H.... .£149.00 £250  XFB2HSN 1.8khz Narrow SSB Filter ~£185.00 £1.00
Blazetone FM200-15w 2mtr PRT Shift ...........ccc.c..... £129.00 £300  XFB2HCG600hz CWFilter............. - £15.00 £1.00
Century 210-AM-FM-SSB Digital XF455C 500hz CW Filter... . £39.50 £1.00

Hamaster FM 2085-25w 2mtr mobile ..

PLL SW ReCeiVEr 0=30MNZ ...oooovovoooeoeeeeeeeee . £499.00 £5.00 XFA55CN 270NZ CW FIItEr ..o £39.50 £1.00
Kenwood/Trio TR3500 UHF/H/N .... .£189.00 £2.50 Yaesu SP980. Ext LS with Audio Filters (£54.00) . Special £45.50 £2.50
Kenwood/Trio TR 7950 45W MODile ....c..c...ccocccccrionn €319.00 £500  YaesuFL110HF Linear 10w~ 100w HF ... Special £89.00 £2.50

Kenwood/Trio type Mobile Mini Speaker ... £4.99 £1.00
Diawa Auto ATU CNA 1001 Special Price ... £139.00 £250
Diawa 1.2 k/watt CNW 518 Special Price. £189.00 £2.50
#A R‘aWI;:tEeF;S sgl(:Mc:‘?sL:r'\i‘lI)ititlso?osr Yaesu World Clock QTR 24D only ....... . £29.95 £1.50
~TENNE F’tFr"is xciting ranae of new Diawa CN 510 Cross Needie - HF ....... . £39.95 £150
R iy 9 Onagble e Diawa CN 560 Cross Needle - VHF/UHF. . £49.95 £1.50
S E R CH mobile' SFI’\E - ! details‘ Diawa 2030 30 watt FM BOOSter —2mutr ..o £55.00 £2.00
M.:N._,pncﬂ_,,,e lliradefenduikiesiwelcome. PLUS HUNDREDS OF MAIN LINE ITEMS FROM ICOM, YAESU, FDK, KDK, KENWOOD,

TRIO, WELZ, DRAE, DATONG, REVCO, MICROWAVE MODULES.

K ANTENNAS — REMEMBER IT’S THE ANTENNA THAT MAKES THE STATION!
\3
‘“l A.R.M. TRAVELLING JIM — The exciting new portable SHm Jim ...t £6.99 £1.00

SUN KB-144 THIPIE ST BASE ovveveeeeececeiimimcecice et ies s ses s et £29.95 £3.00
HOXIN 8/8 MODIIE 88 ..ot ee e e e ee et et s ettt s sh et s eas Sh e eae s ea e R eh e s e s SPECIAL£16.50 £2.00

SUN DOUDIE 5/8 KGE MODIIE ..ot s s e s SPECIAL£11.50 £2.00
Hoxin DC Grounded 2 wave mobile complete with cable and mount..........coo SPECIAL£10.50 £2.00

TET Beams VHF Special - Enquire - All Tonna & Jaybeam in stock

2mtr HBICV Over5000made todate —........cocooeiniiniiineenens e T ¥ £6.99 £2.00
70cm HBOCV Manufactured by RWC — Price held for 4 years! ... £5.99 £2.00
10mtr HBICV Complete Assembled or Kit. FUll INStFUCTIONS ..o £29.50 £3.50

ALL TYPES HF AERIALS IN STOCK + 3 types of Discone/Scanner aerials in stock — please enquire.

10 MEI'RE FM MOBlLE BASE '2740' from the company who have converted over ‘600" units.

We have obtained the last 200 units we believe available in the UK. Take this opportunity to obtain any of the following
options:-

2740 modified to 6 watt output 29.310 to 29.700 (All units guaranteed brand NEW) ... £47.50inc
2740 as above but inc repeater shift ... ... £10.50 extrainc
2740 UNMOAIfIEA 1858 CIYSTAIS ....ovoee e b £33.00inc
Crystals for above £4.75 each plus 50p p&p = 2 req’d plus one for repeater shift.
Suitable 25 watt linear ‘Relay Switched’ only £16.50 inc plus £1.50 p&p

IF Crystal filter £2.00 inc + 50p p&p <

MOD Sheet for above inciuding improved y Complete mod kit for LCL
audio also applies to DNT rigs £1.00 plus SAE 2780/DNT M40 inc 2 x XTALS, 2
Delux mic ready wired 5 pin din £3.50 inc plus 50p p&p. % ¢s XTAL filter  full
(Also suitable for all VHF rigs) instructions @ £12.95 inc post. TRIED
Delux 10 metre dipole inc wall/loft bracket £8.50 & £2.50 p&p. L - g 10-FM?
Ray Withers G4KZH says now is the opportunity for all progressive radio amateurs to work real DX for less than £50.00.
Don’t Forget We stock almost all Power Transistors/Modules for amateur radios which we import ourselves proving we
mean business when it comes to service back-up! — Phone us for your requirements.

“Visit our Shop’ —Junction 3 M5 2 mins up the A456 — Full demonstration facilities — All major Brands stocked — something of
interest for everyone! — including full Yaesu/Somerkamp range.

Please note all special offers will be deait with strictly on a first come first served basis. This offer is available only while
stocks last. All lines we will be pleased to send mail order.

Please send a SAE for any information you require and our latest s/h list.
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PRINTED CIRCUITS

Figure 2 A ‘'rough’ drawing viewed looking down onto the component side of the board
2N3054
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Figure 3 The various stages in the photo-etching process
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remove the unwanted foil. The etch
resist must then be removed, prior to
drilling the board and soldering the
circuit together. There are a number of
alternative ways of applying the etch
resistant material to the board. The
large-scale rough drawing is used to
show the wiring diagram from the foil
sidé of the board by viewing from the
wrong side against a bright light. The
drafting film method makes this a
simpler proposition.

Efching processes

Observe the cautions stated under the
heading of this article when carrying out
the following procedures. When using a
system in which the etchresistis applied
directly to the board, the reverse view of
the rough drawing is used and this is
copied using correctly sized spots and
lines for the components required. The
PCB must be cleaned thoroughly before
use and Vim or Jif household cleaners
are suitable if used sparingly.

Alithough there are a number of ways of
applying the resist, (etch resistant ink
pens, etch resistant transfers or in
emergency, sellotape), the masking of
the copper is rather difficult since the
foil carries no guide as to the correct
location for the wires. The constructor
must also take extreme care when
working with etch resistant transfers or
inks as errors are difficult to correct and
the remainder of the copper foil must be
kept free of fingerprints, which will
interfere with the etching process. A
1mm wide strip of foil is capable of
carrying over 1 amp, but for all high
power applications, the width of the foil

carrying heavy currents should be
increased substantially.
More complicated boards

The method described so far is

satisfactory for simple circuits of up to
four ICs butwhathappens when we need
10 ICs and, say, 30 other components on
the PCB? The simplest method now
becomes the more professional photo-
etching process. The illustrations of
Figure 3show the process in full and this
method does not require a darkroom or
even a UV exposure box to work
satisfactorily. It should be noted
however that a UV box does ensure a
constant source of light and provides
reliable results.

The most difficult part of this method is
the drawing of the negative shown in
Figure 3c, but even this is substantially
easier than drawing the circuit onto the
copper foil directly and the negative can
be used to make many identical boards if

The negative may be drawn on either
clear acetate film (as used in overhead
projectors) or translucent drafting film.
When using drafting film the negative is
drawn with the view shown from the
component side of the board, Figure 4a,
and the surface which is drawn on is
placed against the photosensitive layer

The translucent sheet can prevent a

E
ETCHING
RESIST
z I | ! - %FOIL required.
F
BOARD READY
FOR USE ‘_/‘FOIL CIRCUIT
= e ne——)
y +— LAMINATE before exposure.
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| PRINTED CIRCUITS

2N3054
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Figure 4a Component side view

clear outline being formed if it comes
betweenthe drawing and the photoresist
layer, and | would recommend adopting
the same method even when using
acetate film. When the negative is being
drawn. a sheet of 0.1 inch graph paper
should be placed below the acetate film
to actas areference. Transfers covering
the pin layouts of a vast range of
components, as well as plain circles for
resistors etc, are easily available and
these can be placed on the acetate sheet
with great speed and accuracy, due to
the 0.1 inch grid of graph paper. This is
because most components have lead
outs set at 0.1 inch intervals or multiples
thereof,

The wiring between transfers can be
put on in either of two ways, using black
tape or by direct drawing with a 1mm
hollow point drafting pen and indian ink.
| have used Rotaring pens and TT ink
which, like the drafting film and acetate
sheet, are available from office equip-
ment suppliers. Special ink rubbers
which remove the ink without marking
the acetate film are also available.

Figure 4 shows the negative drawn
from Figure 2, using these transfers, and
is on a 1:1 scale with the final PCB.

Double sided boards for RF use, when
the second side of the PCB is left as a
plane copper foil, can be treated as a
single sided board when drawing the
negative. The lines connecting the
components will be substantially larger
than with low frequency designs and the
remaining copper on the board will be
left as an earthed copper screen except
for thin etched lines around the live

64 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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connections. After drawing the outlines
of the enlarged areas, matt black model
enamel can be used to fill in. Double
sided boards with both sides having
printed wires will need locating holes
drilled into the PCB and on the two
negatives to allow accurate alignment
during exposure.

Photosensitive boards

Photosensitive boards may be purch-
ased ready-made or an uncoated board
may be sprayed with photosensitive
lacquer. Coating of the board should be
carried out in the following way.

Having cleaned the board sufficiently
tomake the copper layer water ‘wetable’,
itisdried thoroughly with aclean cloth or
paper tissues. The board is then sprayed
with photosensitive lacquer in a dar-
kened corner of the room and allowed to
dry for about ten minutes. It is most
important that the board is kept dust-
free. When the board is dry, it can be
baked at 70°C for 20 minutes or left at
room temperature for a further 24 hours
prior to exposure. The photoresist is
exposed through the negative, about 10
minutes is needed with a UV light box
having two 8 watt lamps, although
sunlight can be used for exposure but
the results vary considerably.

After exposure, the board is developed
in a dilute solution of sodium hydroxide
(caustic soda). About 6-7 grams (1
tablespoon full) per litre seems to be
best. This will leave a coloured resist
over the foil that will form the final
circuit. It is best to check that there are
no scratches in the photoresist layer

Figure 4b Copper foil side view

which would cut one of the required
connections. Faults can be corrected
using an etch resistant ink pen. Etching
in ferric chloride is carried out next and
is much faster if one uses a warm to hot
ferricchloride solution, and a neat way of
achieving this is to use a hot water bath.
Always etch in a non-metallic container,
for example, an old 1 gallon ice-cream
tub made of thick plastic, or if using a
water bath a suitable glass dish. After
washing excess etchant off the board,
the photoresist is removed with an
organic solvent, such as acetone which
seems to work best. The board can now
be drilled with a 1mm bit and, with RF
double sided boards which were etched
on one side only, the copper foil around
the component holes can be cut back
with a ‘'inch drill to prevent the
components shorting to earth.

Sodium hydroxide and acetone should
be available from a chemists shop
although you may have to order them.
Ferric chloride and other suitable
etchants are sold by many electronic
component suppliers, either in anhyd-
rous (powdered) form, or as an already
made up concentrated solution.

Please note

These chemicals can do some
extremely unpleasant things to your skin
and eyes. Use rubber gloves at all times,
wash all equipment very thoroughly
when finished and keep separate from
household utensils. The author normally
wears glasses and would always advise
that eye protection be worn when
working with chemicals.
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£26.5o + £2.00 p&p.

Also available with built-in headphone amp. £32.50 + £2.00 p&p.

T.V. SOUND TUNER

SERIES II

BUILT AND
TESTED

In the cut-throat world of consumer electronics, one of the

questions designers apparently ponder over is “Will anyone
notice if we save money by chopping this out?”’ in the
domestic TV set, one of the first casualties seems to be the
sound quality. Small speakers and no tone controls are
common and all this is really quite sad, as the TV compan-

ies do their best to transmit the highest quality sound.

Given this background a compact and independent TV

tuner that connects direct to your Hi-Fi is a must for quality
reproduction. The unit is mains operat.d.

This TV SOUND TUNER offers full UHF coverage with

5 pre-selected tuning controls. It can also be used in conjunct-
ion with your video recorder. Dimensions: 10%"x 7%"'x 2%"".
E.T.1. kit version of above without chassis, case and hardware. £16.20 pius £1.50 p&p.

PRACTICAL ELECTRONICS
STEREO CASSETTE
RECORDE#

« NOISE REDUCTION SYSTEM - AUTO STOP « TAPE
COUNTER « SWITCHABLE E.Q. « INDEPENDENT
LEVEL CONTROLS « TWIN V.U, METER » WOW &
FLUTTER 0.1% « RECORD/PLAYBACK I.C. WiTH ELEC-
TRONIC SWITCHING - FULLY VARIABLE RECORDING
BIAS FOR ACCURATE MATCHING OF ALL TAPES.
METAL, CHOME DIOXIDE, ETC
Kit includes tape transport mechan:sm, ready punched and
back printed guality circuit board and all electronic parts.
.e. semiconductors, resistors capacitors, hardware top
cover, printed scale and mains transformer. You oniy supply

solder and hook-up wire.
Featured in April issue P.E. £34.50.« €2 75p+p.
Compiete with case

MONO MIXER AMP

Ideal for Church

hails & Club houses. £45.00 + £2.00 p&p.

50 WATT Six individually mixed inputs for two pick ups
(Cer. or mag,}, two moving coil microphones and two
auxiliary for tape tuner, organs, etc. Eight slider controls -
six for level and two for master bass and treble, four
extra treble controls for mic. and aux. inputs. Size
13%'x6%"'x3%' app Power output 50 watts R.M.S.
{cont.) for use with 4 to 8 ohm speakers. Attractive black
viny! case with matching fascia and knobs. Ready to use.

=« SPECIAL OFFER! »
£13.95 Ppius £2.50 p&p

This easy to buiid 3 band stereo AM/FM tuner kit is designed

SLEEP SAFELY AT NIGHT

SMOKE DETECTOR
ALARM!

Gamma 1onization type smoke
detector with built-in audible o
alarm. Model No. F227 *’/,}/
I0EAL FOR HOMES, ¢
HOTELS & GUEST HOUSES,
CARAVANS, BOATS, ETC.

« MICROCHIP technology, no
mechanical parts + Maintenance
free. » No wiring needed. » Runs
off transistor battery, lasts for a
yeas « Money back guarantee.

S

£4.95 plus 75p p&p.
or 2 for £8.50 plus

in conjunction with Practical Electronics {July ‘81 issue).
For ease of construction and alignment it incorporates three
Muliard modules and an |.C. IF. System.

FEATURES: VHF, MW, LW Bands, interstation muting and
AFC on VHF Tuning meter Two back printed PCB's. Ready
made chassis and scale. Aerial: AM - ferrite rod. FM - 75 or
300 ohms. Stabalised power supply with ‘C’ core mains trans-
former, All components supplied are to strict P E. specificat-
won, Front scate size: 10%"" x 2% approx. Complete with
diagram and instructions.

125W HIGH POWER AMP

MODULES ¢12/00 £17.50
+£1.15 p&p +£1.15 p&p

The power amp kit is a module for high power applications
disco units, guitar amplifiers, public address systems and
even high power domestic systems. The unit is protected
against short circuiting of the load and is safe in an open cir-
cuit condition. A targe safety margin exists by use of gener-
ously rated components, result, 3 high powered rugged unit.
The PC board is back printed, etched and ready to dnii for
ease of construction and the aluminium chassss is preformed
and ready to use.
Supplied with ail parts, circuit diagrams and instructions.

ACCESSORIES: Stereo mains power supply w/transformer
£10.50 +£2 00 p&p. Mono version, £7.50 + £2.00 p&p

SPECIFICATIONS:

Max. output power {(RMS}. 125W. -
Operating voltage (DC} 50 - 80 max.

Loads: 4 - 16 ohms.

Frequency response measured @ 100 watts 25Hz - 20K Hz
Sensitivity for 100 watts: 400mV @ 47K

Typical T.H.D. @ 50 watts, 4 ohms: 0 1%

Dimensions: 205 x 90 and 190 x 36 mm

HI-FI SPEAKER BARGAINS

AUDAX 8 SPEAKER

High qguality 40 watts RMS Bass/Mid
Ideal for either HiF1 or Disco use this
speaker features an aluminiwm voice
coil and a heavy 70mm diameter

QUALITY SPEAKER
SYSTEMS

£1.50 p&p.
Made to sell for over £300! Must be

heard to be believed. Made in England

by World famous British manufacturer.
SPECIFICATIONS Bi-Directionat 5
speaker system, Drive units 2x25mm

soft dome tweeters, 2x13cm polymer

cone mid range speakers, one 24cm

bass unit. Impedance: 8chms. Rated

power 200W peak max. Sensitivity: 87

dB @ 1W. Freq. range: 45 10 20,000 Hz
Finish- Satin walnut veneer, with brown
trim. Size: 35% 'x8% 'x 15%"". Weight. 27kgs

£99.95 ; stereo pair. Buyer cotlect only! ——

magnet. Frequency res
20Hz to 7KHz. £5.95
+£2 20 p&n.

Impedance. 8 ohms
“pea _ AUDAX 40W FERRO-FLUID
y ~  HI-FI TWEETER

‘, Frequency response’ SkHz  22kHz.
Size: 60mm square.
Impedance: 8 ohms £550
+60p P&P

GOODMANS TWEETERS

8 ohm soft dome radiator tweeter
{3%''sq.) for use in up to 40W systems;
£3.95 each plus £1.00 p&p, or
£6.95 a pair ptus £1 50 p&p

BSR RECORD DECKS

3 speed, auto, set-down; with

auto return Fitted with viscous
damped cue, tubufar aluminium
counter-weighted arm. fitted with
ADC magnetic head. tdeally suited
for home or disco use

£25.95

pilus £1.75 p&p

Auto-Chanyer mode! - takes
up to 6 records with manual
override. Suppled with stereo
ceramic cartridge

£12.95

plus £1.75 p&p.

Manua! single play record
deck with auto return and
cueing fever. Firted with
stereo ceram:c cartridge 2
speeds with 45 rpm spindle
adsptor 1deally suited for
home or disco. 13"'x11"
approx

£14.95 + £1.75 p&p.

SPECIAL OFFER! Replacement stereo cassette tape heads -
£1.80 ea, add 50p p&np to order.
Philips stereo magnetic cartridge. £3.95 + 60p p&p.

PLINTH TO SUIT BSR RECORD PLAYER

DECK (with cover) size 16%"'x 14%"'x 2%"" Cover size
14%"" x 13%"x 3%". Due to fragile nature
of this item, buyer to cotlect only. ONLY £8.95.

All mail to: 21A HIGH ST, ACTON W3 6NG.
Callers Mon - Sat, 9.30 - 5.30. Half day Wednesday.
Note: Goods despatched to U.K. postal addresses only.
All items subject to availability. Prices correct at
30/11/83 and subject to change without notice.

Please allow 14 working days from receipt of order

for despatch. RTVC Limited reserve the right to up-

date their products without notice. All enquiries send
S.A.E. All cheques & P.O.’s payable to RTVC Ltd.

CALLERS TO: 323 EDGWARE ROAD,
LONDON W2. Telephone: 01-723 8432.

(5 minutes walk from Edgware Road Tube Station)
Now open 6 days a week 9 — 5.30. Prices include VAT

Mail or '‘phone orders by ACCESS. Tel: 01-992 8430.

[Bl(Tiiv][c]
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RADIO

For all two-way radio enthusiasts
DON’T MISS YOUR COPY

With regular features like
Current Comment, DX Diary,
Straight and Level, Angus
McKenzie’s equipment
review, SWL, Club Calendar
and Free Classified Ads, and
a host of special features in
each issue, make sure you
place a regular order for
Amateur Radio with vyour
newsagent or take out a post
free subscription now, while
the offer lasts

SUBSCRIPTION BENEFITS
...delivery to your door by
publication date each month
...inflation proof - price
guaranteed for 12 months

M;;z,{u
Ron
d /
wl. /
’Oo‘, ”%{,
2m

___________________________________________ -1

|
| AMATEUR RADIO SUBSCRIPTION ORDER FORM !
| |
| To: Subscription Department e Amateur Radio ® PLEASE SUPPLY: dick box) for 12 issues, all rates include P & P :
: 513 London Road e Thornton Heath e I

-Su i d-Al
| Surrey © CR4 6AR. Tel: 01-684 3157 SlO.B:;.l.T.‘.? ....... 0 s:\:o:;snaoe[] m;;:ﬁﬁr...[] szvlv.;g........:[j |
| |
: NAME ..o e ssese e o PAYMENT : — I Chocves o e moce porcse :
ENcLosED: by lr\?emononol.Money Order, or

| ADDRESS ... el
: CREDIT CARD PAYMENT | _VisA_i ] K\ ] :
T (TTTTTTT] ﬂjl_"_m[_]; |
e Postcode.........e....... i REC684 |
e e . e e e e RGOSR 4
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LATEST

——LITERATURE——

Clubs, manufacturers, publishers and agents are invited to send details of
new books, catalogues, data sheets, etc for inclusion on this page

WORKING WITH dBASE I
(price £7.95).

This book is for beginners
as well as those already
familiar with this popular
database package. It not only
provides new users with all
they need to know to get this
complex software package
working as a comprehensive
information processing sys-
tem, but also sets out more
sophisticated methods and
introduces ways of exercising
greater control and getting
even more value from the
databases that have been
created. In addition, the book
shows in detail how to write
programs in the language
which is supplied as part of
the dBase Il package.

Readers are also
introduced to methods of
setting up screen menus,
writing enquiry facilities, pro-
ducing pre-formatted printed
documents such as invoices
and providing personal com-
puting power for awide range
of business and domestic
processing requirements.

The author, M de Pace, has
been using computers for
nineteen years, and special-
ises inapplying technology to
the needs of the modern
business or office environ-
ment. He is a member of the
British Computer Society,
Institute of Management
Consultants, and Institute of
Data Processing Managers.

Granada Publishing Ltd, 8
Grafton Street, London Wi1X
3LA. Tel: 01 493 7070.

UNDERSTANDING RADIO
WAVES by Peter Bubb (Price
£6.95).

This book takes the reader
through, at a general level, a
wide variety of aspects of
radio waves, from first princi-
ples through communica-
tions receivers and aerial
systems, to such diverse
topics as navigation, model
control and microwave

JUNE 1984

Understunding
Radio Waves

PETER BUBB

cooking.
The book is very clearly
written and supported

throughout by clear, informa-
tive diagrams and also has a
selection of very interesting
and topical photographs.
There are eighteen chapters,
each of approximately half a
dozen pages, so one does not
get bogged down in theory.
This might, however, leave a
more technical reader wan-
ting to know more and itmight
be a little frustrating to find
that the chapter finishes just
as you are getting your teeth
into the subject concerned!
However, for those who sim-
ply want a good, up-to-date,
sound introduction to a
fascinating subject, this book
can be thoroughly recom-
mended.

Lutterworth Press, Farnham
Road, Guildford, Surrey.

BEGINNER'S GUIDE TO
RADIO (Ninth edition).

This new edition continues
the work of its predecessors,
which have given many read-
ers a sound basic knowledge
of radio principles and prac-

tice. The author, Gordon
King, has again updated the
text to keep up with the
changes in radio technology.

The book takes you in
logical steps from the theory
of electricity and magnetism
to the sound you hear from
the loudspeaker. It describes
the nature of the radio signal,
what is involved in transmit-
ting and receiving it (includ-
ing stereo broadcasting) and
what kinds of equipment are
needed. Then itexamines the
components of a receiver,
and how they are built up into
circuits that will do the
various jobs required.

This edition includes a new
chapter on Citizen's Band
radio and information on CB
aerials. Other sections have
been re-written to help those
readers studying for the
Radio Amateurs’ Examination
(RAE).

Written in a non-technical,
highly readable style, with a
minimum of mathematics, this
guide provides the newcomer
to radio with an enjoyable
introduction to the subject. It
will open the door to further
reading and to greater skill in
handling radio equipment,
whether for work or leisure.

The Butterworth  Group,
Borough Green, Sevenoaks,
Kent, TN15 8PH.

1984 PO
SUPPLY CATALQO

Powerline Electronics have
announced their new 1984
catalogue of power supplies,
dc/dc converters and power
instrumentation. Comprising
over 100 pages this new
catalogue describes ranges
of linear supplies, switched
mode supplies from 30 to 1500
watts output, dc to dc conver-
ters, laboratory units, high
voltage supplies, constant
voltage transformers and
power supply test equipment.

Powerline Electronics Ltd, §
Nimrod Way, Elgar Road,
Reading RG2 OEB. Tel: (0734)
868567.

NEW PROJECTS

30 SOLDERLESS BREAD-
BOARD PROJECTS -BOOK 2
(price £2.25).

Written and produced in a
similar style to Book 1, this
volume contains thirty new
projects based on CMOS
logic ICs, that can easily be
built upon 'Verobloc’ bread-
board, the projects in Book 1
all being designed around
linear devices.

Wherever possible the
components used are com-
mon to several projects,
hence with only a small num-
ber of reasonably inexpen-
sive componentsitis possible
to build, in turn, every project
shown.

Each project is presented
with a brief circuit descrip-
tion, circuit diagram, compo-
nent fayout diagram and com-
ponents list.

Also included, if necessary,
are any special notes on
constructing the designs as
permanent units.

Bernard Babani (Publishing)
Ltd, The Grampians,
Shepherds Bush Road, Lon-
don W6 7NF. Tel: 01 603
2581/7296.
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DOT MATRIX PRI

NTERS

ALL PRINTERS HAVE CENTRONIC PARALLEL lNTEREACE UNLESS

OTHERWISE STATED. ALL PRINTERS HAVI

E HI-RE:!

ADDRESSABLE GRAPMIC MODE, PLEASE SEND SAE FOR

FULL DETAILS

EPSON

FX 80 160 CPS 10" wide Inc & pin teed
FX 100 160 CPS 15" wide Inc & tract feed

RX80F T 100 CPS 10" wide Inct & tract feed
RXBOT 100 CPS 0" wide fractor teed
LQ1500 200 CPS Letter quality printer

8143 RS 23 Intertace for F X and RX printers
8148 RS232 tnierlace with 2K bulfer xon xoff
Ribhon Cartridge lor RXB0 FX80 & MX80
Ribbon Cartridge for FX100 & MX 100

AR
Gemvnl 10X 120 CPS 10° widefric & tract teed
Gemini 15X 120 CPS 15" wide fnct & tract
Delta 10 160 CPS 10" wide Inct & tract feed
Delta 15 16C CPS. 15 wide !oct & tract teed
Radix-10 200 CPS NLQ 16K Buffer Par &
serial interface_downloadabte characters
incredible vaiue at
Radix-15 15" wide version of Radix-10

SEIKOSH,
P‘OOA SOCPS 10" wide Iraclor leed
X 50 CPS. 10" wide trac feed ..
PS 10" wide VlC?O&de(erl

0
A 50 CPS 10° wnde toction & tract

correspondence qualt

GP100AS Seral m|ev|ace ideal for Spectrum

with microdrwve

SHINWA
CPBO 80 CPS 10" wide frichion & tract feed
Spare nibbon cartrrdge for CPBO

RITEMAN
Compact 120 CPS B0 col trcr & tract teed

CANON

PW10B0A 160 CPS 10" wide 27 CPS NLO

24 l 16 matnx
156A 180 CPS. 15" wide 27 CPS NLQ

24 x 16 matnix

COLOUR PRINTERS

Serkosha GP700A 7 colour 50 CPS printer

Canon PJ10B0A 7 colour 40CPSink jel printer
PP40 40 column 4 cotour battery operal

ALL OUR PRINTERS HAVE 1 YEAR WARRAN

£29 - VAT
£60 - \/AT

£12 - VAT

£200 - VAT
£295 - VAT
£327 - VAT
£41a - VAT

£431 - VAT
£518 - VAT

£156 - VAT
£196 - VAT
£174 - VAT
£187 « VAT

£234 - VAT
£174 « VAT

£187 - VAT
€6 - VAT

£200 - VAT

£283 - VAT
£347 - VAT

347 - VAT
£391 - VAT
£118 - VAT

TY

£395
£495
£299
£269
£33
£69

£7
£13

£229
£339
£375
£475

£495
£595

£179
£225
£199
£215
£269

£199

£215
6
£229

£325
£399
£399

£449
£135

BBC MICROCOMPUTER SYSTEM

WE ARE AN OFFICIAL BBC
COMPUTER DISTRIBUTOR

DEALER ENQUIRIES ARE WELCOMED

Acorn Electron £199°°

WE SUPPLY FREE 30 HOUR BASIC 800K AND A DUST COVER
WITH EACH COMPUTE]

This is the besi mictocomputer cyronty o1 the maret 32K RAM

32K ROM 8 moaes of operation Coloun Toi-sct keyhoard internal
PAPANSIONS SHCHh as disC ‘“H"'Rcl‘ <K‘f‘€'t‘h synthesient Econel interface
(n'Short 115 A persoral compater capable of expanding nto a smalt
DLUSINESS Systen

BBC Mrcvncon‘nulm Model B £348 - VAT €399
BBC Mod B - ¢'sk interface £409 - VAT  £469
BBC Mnd B - Econet intedac £389 - VAT 447
BBC M1d B - disk and Econet interfaces £350 - VAT £517
8BC |OOK disk drivi £230 - VAT £26.

BBC oual 800K disk drive £699 - VAT €803
Torch Z80 disk gack nciuding Z80 2nd

processor 64K and CPN operating

system - Free Perfect Soltware £696 VAT €799
BBC Teletert recever (Aug €196 - VAT £225
BBC cassette recorder and lead £26 - VAT £29
Disk interface kil ifree fiting) £84 - VAT €96
Mod A 1o Mod B T?mae Ki £70 - VAT €80
Fitting charae for A 1o B upgrade kit £20 - VAT £23
16K memory uparade ki £30 - VAT €34
Games padales £11 - VAT £12
1278 onocmomn morutor incl cable £89 - VAT £102
14 Colour monitat incl cable £199 - VAT 2
User aude £10 - VAT £10
Ecane! interlace rfree fitting! £60 - VAT €69
Sperch intertace ifree fiting) £47 - VAT  £54
BBC misk manual - formating disk €30 - VAT £34
Paraltet printer cable £10 - VAT €11
BBC word processor tviewt £52 - VAT €59
BBC Fourih language cassette €15 - VAT £17
BBC Lisp Janguage casselte £15 - VAT £37

APPROVED ECONET SEHVICE CENTRE

STOCK A LARGE RANGE OF SOFTWARE FOR BBC MICRQ

T WARE LONGMANS SOF TWARE
LEASE SEND LARGF STAMPED ADDRESSED ENVELOPE

FOR FULL DETAILS

TORCH 280 2nd PROCESSOR
For only £347 + VAT

Torch 2nd Processor Z80 1s surphed with perfect wnter {a powertui Word
Processor) perfect speller {speliing checking program - | should have used
one for making this advert'). Pertect Filer ( a(abase Program). Perfect

Calc {Spread Sheet) itncludes B4K memory (Almost 60K available to user}
Fits inside BBC Computer

£347 - VAT  £399
£635 « VAT £799

280 2n0 Process - Pertect Software
280 Processor - Perfect Sottware - Dual B0OK
Disk Drives

DAISYWHEEL PRINTERS

JUK! 6100

20 CPS Bi-Directional Logic seeking 1012 15 CP1 - Ps(:u

Spacing 2K bufter bes selling Da:sywheel
Singer sheet feeder umit

Tractor Unit

RS 232 tnlerlace

Spare Daisywheet

BROTHER HR-15

13 CPS Bi-directional 1012 15 CP1 - PS
Keyhoard Unit

Single Sheet Feeder Unit

Tractor Unit

DAISY STEP 2000
20 CPS Umidirectional 10 12 15 CP1

SMITH CORONA TPt
12 CPS 1012 CP1 unidwectional

| GUARANTEED LOWEST PRICES |

BUSINESS SYSTEMS

APRICOT — SIRIUS — SANYO
IBM — TEXAS — TORCH

AFF!ICOT ‘Portable Execulwe Compu(er |6 Bit Micro, 256K RAM. up to
1 44 m tes floppy disk s ge 37, y disks Portable brief case
styling Jem with auto dnallev (ophonal) hard dlsk optional Vast sottware
tibrary (compatible with Sius 1

Apricot with Single Drive and Motitor £1690 » VAT
Apricot with Double Drive and Monitor and
Free Printer or 2nd £1890 ¢« VAT

SANYO PROFESSIONAL COMPUTER

16 Bit Mirco 128K RAM expandable to 256K. Single or Double Disk
Drive built in full colour graphics (640 x 200 pixels in 8 colours) 1BM
compatible Free software Sanyo MBC 550 128K RAM single drive and
freesoftware including Wordstar and Calcstar £749 + VAT
Sanyo MBCS55 128K double drive and free software including
Wordstar Calcstar Inforstar Datastar etc £999 + VAT
SIRIUS 1 Sirius 1 Computer with 128K RAM and 12 megabyte Floppy

disc storage mcludmg CP/M B6. MS DOS an:

Microsoft £2195 + VAT

Sirius 1 Comy é)ute: with 256K RAM and 2 4 megabyte Fioppy disk svovage
tncluding C C/M 86 MS DOS & Microsoft Basic £2895 T

TORCH

CF500 COMPUTER with colour manitor includes Twin 400K disks. Tarchnet

Operating System free perfect software (perfect wnter. perfect spetler.

perfect calc pertect filer) Torchmail Plus (Electromic Mai) Torch Mars

&Fmancnal modelling with graphics) Torchtel (Viewdata Access System)
xecutive Aid {(Menu System}

Datel 600 (Link to outside matnframe services 1 €

Telecom Gold} £2950 + VAT

TEXAS INSTRUMENTS PROFESSIONAL COMPUTER

Tt 502 Duai 320KB Orives 256K RAM Up to 10 megabyte on board storage

Pcssmle Ti speech command hardware option brings a new tevel of user
riendliness to computing Allows voice operated keyboard control

(Optionat} Price £2650 - VAT

MAINTENANCE CONTRACTS ARE AVAILABLE.

PROFESSIONAL
MONITORS

*SANYO
*MICROVITEC
“FIDELITY
*PHOENIX

SANYO

DM8112 12° Green screen 18 MHZ Hi-Fes
DM2112 12" Green screen 15 MHZ Monitor
CD3125 14" RGB Noarmat Res Colour Monitor
CD3117 14" RGB Medwim Res Colour Monitor
CD3115 14" RGB High Res Colour Monitor

MlCORVITEC cus

1431 MS 14" RGB Normal Res Colour Monitor
1451 MS 14 RGB Medwim Res Coiour Monitor
1441 MS 14 RGB High Res Colour Monitor

FIDELITY Colour Monitgr
CM14 13 RGB RGBY Composite sound col

PHOENIX
Phoenix High Res 127 Green Monio
Phoenix High Res 12° Amber Monsior

£86 - VAT
£66 - VAT

© VAT
£286 - VAT
£391 - VAT

£173 + VAT
£321 - VAT
£417 - VAT

£187 - VAT

£66 + VAT
£69 « VAT

£99
£75

100% BBC COMPATIBLE MITSUBISHI
AND TEAC SLIMLINE DISK DRIVES

These drives are supphed ready cased with alt the necesary cables
formating program and User 1
here are some very useful ulrities included on formating disc € g
" DISASSEMBLER This ts 6502 machine code disassembler
" DUP To copy and rename a hile on disc
" FORMAT Formanng program for 40 & 80 tracks
© FREE This utiity provides a disk usage anaty:
" MDUMP Enaobles you 10 display and modfy a part of BBC memory
" MERGE Merge a number of text files into one (y
" RELOCATE Downloads a basic grogvam to &E00
' SDUMP Screen dump for EPSON 1n all graphic modes
" VERIFY Verities every sector on a disk
" MENU A flexible menu program

£147 + VAT - £16

e
Dual drive 800K 40/80 trks switchable. DS £408 « VAT - £46'

All above drives are low power shmline (03 Atyp at+ 12vand04Aat- 5v
per drivel Normally extra power supply 1s not required the BBC Computer
Bowev sué)gl 15 des ned 10 drive two Iowgower dnive {IT IS NOT

O DRI INTERNAL ROM B 0O
40 Track SS DD dlskeus {10 Box] £18 - VAT - £21

YOUR CONTACTS AT AKHTER ARE

HAMAYUN MUGHAL
PAULA HAYES
TONY GLOVER

DENNIS SUTCH
MAHAMAD EDIB
ALAN LAFFOLEY

DEALER/BULK ENQUIRIES

TELEPHONE ORDERS

DEALER ORDERS

BUSINESS SYSTEMS ENOUIRIES

EXPORT ENQUIRIES

ECONET SYSTEM TECHNICAL ENQUIRIES

ACCOUNTS CARON ANDREWS
DESPATCH PAUL SWIFT
REPAIRS JOHN MAULE

COMPLETE WORDPROCESSING
SYSTEMS
INCLUDING DAISYWHEEL PRINTER
From £695 + VAT

SYSTEM 1BBC Micra model B. Wordwise. Phoenix monitor Smith Corona
TP1 Daisywheel Printer. Cassett Recorder - all the necessary cables and
documentation £696 - VAT - £799.25

SYSTEM 2. BBC Micro model B - Disk Interface.,Phoenix Monitor. 100K
Sln?le Disk Drive. Wordwise. Smith Corona Dansywneev Printer
+ afl the necessary cables and documentation

Price only £895 - VAT - £1029.25

SYSTEM 3. BBC Micro model B + Disk Interface. Phoenix Monitor. Dual
Disk Drives 200K. Wordwise. Smith Corona Daisywheel Printer + all the
necessary cabies and documentation

Price £999 + VAT = £1148.85

SYSTEM 4. BBC Micro modei B - Disk Intertace. Sanyo High-Res Green
Monitor. Wordwise {or view). Juki 6100 Daisywheel Printer. Single 400K
Disk Drive + all the necessary cables and documentation

£1049 « VAT - £1206.35

SYSTEM 5. BBC Mod B Micro + Disk Interface Sanyo High Res Green
Monitor, Wordwise (or view) Juki 6100 Daisywhee! !‘nmev Dual Disk
Drive 800K - ail the necessary cables and documen!atl
Price £1195 ~ VAT - £1374.25
SYSTEMS. Sanyo 16 Bit. IMB pc Compatible Micro 128K RAM. Single
Disk Drive 160K. Wordstar Calc Star Sanyo High Res Green Monitor
Juki 6100 Daisywheel Printer + atl cable and documentation
Price Only£1145 + VAT = £1316.75

SYSTEM 7. Sanyo 16 Bit. I3M pc Compatibie Micro 128K RAM Dual
Disk Drive 360K Wordstar Calc Star. Mailmerge. Infostar Spelistar
Datastar Sanyo High Res Green Monitor. Juki 6100 Daisywhee!
Printer - and all neessary cables and documentation

Price £1395 + VAT = £1604.25
SYSTEM B. All the components of System 6 but with Sanyo High Res
Colour Monitor and Wordstar with Colour Facilities

Price£1445 + VAT = £1667.75
SYSTEM 9. Ali the components of System 7 but with Sanyo High Res
Cotour Monitor and Wordstar with Colour Facitities

Price£1695 + VAT = £1949.25
WE CAN ALSO SUPPLY PACKAGES WITH COMPONENYSOORF YOUR

OWN CHOICE. PLEASE PHONE éozvs) 412639 AND ASK Fi
HAMAYUN MUGHAL FOR A PR

AKHTER INSTRUMENTS [TD T A

COMPUTER GROUP

ORDERING INFORMATION:

We accept official orders from UK Government and Education |

estabhishments Carriage 1s Free (UK on ¥) for normal delivery It express
delvery 1s required please aod £8

orders on Barclay and Access
AII cheques made payable to "AKH

28/29 BURNT MILL
HARLOW. ESSEX. CM20 2HU U K.
el. HARLOW (0279) 443521

Telex 818894 AKHTER G

N.B. ALL VAT INCLUDED PRICES ARE THE CORRECT PRICES,
EXCL. VAT PRICES HAVE BEEN ROUNDED UP TO NEAREST POUND.

OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm
We welcome callers, no parking problems.

(m

+ VAT per parcel We accpet telephone
ard1ylease L] ﬂzw 443521 (10 lines)
ER INST s




CONNECTIONS

by Dr C J D Catto

Introduction
Letus start with wiresand broken lines
of communication. There is an old saw By
that it is not the telephone but the 6 — ; fi =
connections between them that go aRal =

wrong. How often has aserviceman been
called out, merely tofindawirelooseora
plug half out?

Flexible cables eventually break, often
nearoneend,and henceitiswisetohave Figure 1 Strain-relief moulding
a ‘strain-relief’ moulding, as shown in
Figure 1. Wires are occasionally cut
through by doors or by sharp edges on F——
cabinets, but this form of carelessness
should be obvious and therefore more
easily avoided.

More subtie are the problems with
interconnections that gradually go ‘soft’
or become intermittent. A good sprung
contact, if possible with some wiping
action to cut through oxide layers, is 07,
advisable. Connector blocks should /
have leaves or captive bushes under
their screws (Figure 2), so that wires are
not severed. It is often forgotton,
however, that the metals tin and lead Figure 2 [ eaf or bush
suffer from ‘creep’, and so wires should
not be solder-tinned prior to securing A

=
under any form of screw terminal: with @ })C(

time, the pressure becomes relieved, the
connection worsens, and IR heating
speeds up the decline.

Moisture and corrosion

Turning now to the insidious faults
caused by moisture and corrosion.
Where dissimilar metals are in contact,
and some damp is present, an electrical stuck closed stuck open
cell is formed.

Inrelays, even where contact materials Figure 3 Relay contacts
are consistent, a corrosive atmosphere
can fuse closed contacts together, or
encourage the growth of ‘fur’ that keeps
open contacts forever open (Figure 3.)
Gasket-sealed connectors are effective
only if it is certain that moisture will not

be trapped on the inside, eg during 7,
mating. /////
If high voltages are present the
problems are worse, and tracking V
lengths on insulators must be improved, //
eg with ‘sheds’ or re-entrant sections 7
(Figure 4). l | | i 7/// /
Leak proof &
Batteries are a frequent source of //

trouble, and leak-proof types are most // /////
desirable. Fine wires from relay and
transformer windings can corrode and
break at their terminations. More
surprising is the brittle fracture that can Figure 4 High voltage insulators
occur at the spot-welded ends of
potentiometer wires, despite being dry.
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Figure 5 Safe operating area

Vce

Deliberate

Some connections, of course are
deliberately breakable; a fuse is inten-
ded to blow on overload, but remember
that it will also eventually break if run
near its limit for a long time. in some
cases, thermally or magnetically tripped
circuit-breakers are preferable.

Even with ‘solid state’ devices, ie semi-
conductors, a built-in fuse exists (the
bonding wire), but it is not easily
repairable!

With rugged devices such as diodes
and thyristors, protection against exces-
sive current can be provided by a
separate fuse, but if transistors are to be
made safe from second breakdown
(Figure 5), fast electronic protection is
needed.

There is much to be said in favour of
simplicity of design. With a little extra
thought, a piece of equipment may
sometimes be simplified, for example
with wiring harnesses lessened and
interconnections generally reduced.
This may mean having most of the back-
wiring on a printed-circuit mother-board
(See Figure 6). The fewer the hand-
routed and hand-soldered joints the
better, resulting in a simpler, more
reliable and lower-cost product.

With modern flow-soldering machin-
ery, the dry joint should be a thing of the
past. Unfortunately, some components
must of necessity be testable or field-
replaceable, and here sockets of some
kind are desirable. However, beware the
‘dicky’ socket, that merely adds to cost
andunreliability. Itis worth paying alittle
extra for dual-in-line sockets that have
good lead-ins and contacts for the IC’s
pins.

T v

Figure 6 Loom or motherboard
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fig 7 inadequate support

Mechanical considerations

Often, purely mechanical considera-
tions are important. For example, in a
multiway connector, how good is the
locking arrangement, and will it hold the
weight of a heavy cable? (See Figure 7).
Also, are contacts accessible or replace-
able without special tools? Do shells and
clamps cut into the wires? There is a
trend now to insulation-displacement
connectors, where sharp tines cut
through the insulation and bite into the
conductors. They typically take light-
weightribbon cables. Clamping arrange-
ments and mechanical robustness are
worth investigation, especially if con-
nection is to be made outside (rather
than merely within) some equipment.

Fault-finding tips

Only a supreme optimist would expect
equipment never to go wrong. Nowa-
days, with products incorporating

microprocessors and memory devices,
specialised test-gear is often required
for fault finding. However, it can be
extremely difficult to trace intermittent
faults, and poor contacts that show up
only now and then.

The traditional method is to bang the
equipment. Dry joints or cracks in tracks
on printed circuit boards can often be
located by flexing and tapping the board.
Other useful dodges are to apply heat
with a blower, or maybe squirt selected
areas with a freezer-aerosol. Devices
prone to breakdown may be found by
raising the supply voltage, and vuiner-
able ICs by aiming some form of spark-
generator (eg a gas-lighter) at them;
unfortunately, these are destructive
tests.

Case-histories

Now here are some case histories. A
certain make of popular home computer
was found to give much trouble in
loading programs from the cassette
player. Signal levels and various other
electronic parameters were checked,
but in fact the problem was traced to the
miniature jack-plugs provided, which
were a very loose fit. Curiously, there is
no such thing as a ‘standard’ 3.5mm jack-
piug or socket, and hard plating or
irregular insulators and mouldings do
not help. In another, somewhat different,
instance, a problem arose with connec-
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Mode.

Mode.

Sync output.

TG101 FUNCTION GENERATOR:
< 02Hz to 200kHz; Sine, Square, Triangle Waveforms; Variable
DC offset; Variable 600 Q output; TTL output; External Sweep

TG102 FUNCTION GENERATOR:
< 0.2Hz to 2MHz; Sine, Square, Triangle Waveforms; Variable
DC offset; Variable 50 © output; TTL output; External Sweep

TG105 PULSE GENERATOR:
5Hz to 5MHz; Free-run, Gated or Triggered Modes;
Squarewave, Complement; Variable 50 @ output; TTL output;

For further information contact:

Thandar Electronics Ltd,

London Road, St lves,

Huntingdon, Cambridgeshire PE17 4HJ
Telephone: (0480) 64646. Telex: 32250.

2= thandar

ELECTRONICS LIMITED

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

Fig 8 polarised plug and socket

tors of the soft, moulded-on variety: the
three-pin plug (Figure 8) which con-
nected a twin electric blanket to two
thermostatic controllers could (with
sufficient force!) be reversed in the
socket, with the result that one partner’s
heater was controlled by the other’s
knob, and vice-versa. The result was a
classic case of positive feedback, where
one person froze and the other boiled.

In another case involving jack-plugs,
the quarter-inch variety were used on a
large piece of studio equipment for
cables linking various units; on one
occasion, a somewhat short technician,
who neededtoreach thetop chassis, was
observed climbing up these cross links
as if on a rope-ladder!

As so often is the case, best results are
obtained with a blend of expertise and
common sense, but few systems are
foolproof. The trouble with fools is that
they are so damnably ingenious.
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PREVIOUSLY ADVERTISED
STILL AVAILABLE

Tape punch and reader o £22.50
Bench isolating transformer 250 watt £7.75
BOAC in-flight stereo unit £1.50

Drill assortment 4 each 25 sizes between .26mm & 2.5mm £11.50

Battery condition tester, less box £1.75
Nicad chargers, mains £0.75
Flourescent inventor 13 watt from 12v £3.50
Ten digit stitch pad-pb phone etc. £1.95
Uniselector 2 pole 25 way £4.60
Water valve mains operated £2.50
Counter 6 digit mains operated £1.15
ditto 12v resettable . P . £3.45
Double glazing clear PVC sheet, 23%"" wide-per running ft £0.15
Locking mechanism with 2 keys £1.15
Magnetic Clutch . A . £4.50
Mouth operated suck or blow switch £2.30
Sotenoid with stug 8 - 12v battery op. £182
ditto 230v mains P £2.30
Timer Omron STP NH 110v AC Coil £6.90
Key switch with 2 keys dp mains £1.75
Air valve mains operated £3.75
Latching relay mains operated £3.50
Dry film lubricant aerosol can £0.65
Coin op switch, cased with coin tray £4.60

8 POWERFUL MODEL
MOTORS

(all different)

for robots, meccanos, drills,
e remote control planes, boats,

« etc. £2.95.

Complete kit of parts for a three channet sound to light unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it is plenty rugged enough for disco work. The unit is
housed in an sttractive two tone metal case and has controls for
sach channel, and a master on/otf. The audio input and output
are by %' sockets and three panel mounting fuse holders provide
thyristor protection. A four pin plug and socket facilitate ease of
connecting lamps. Special price 1s £14.95 in kit form or £25.00
assembled and tested.

12 volt MOTOR BY SMITHS

Made for use in cars, etc. these are series
wound and they become more
powerful as foad increases, Size
3% long by 3" dia. They have
a good Iength of %’ spindle —
Price £3.45.

Ditto, but double ended £4.25.
Ditto, but permanent magnet £3.75.

EXTRA POWERFUL 12v MOTOR
Probably develops up 10 % h.p. so it could be used to power a
go-kart or to drive 3 compressor, etc. £7.95 + £1.50 post.

THERMOSTAT ASSORTMENT

10 different thermostats. 7 bi-metai types and 3 liquid types.
There are the current stats which will open the switch to protect
devices against overload, short circuits, etc., or when fitted say
in front of the element of a blow heater, the heat would trip

the stat if the blower fuses; appliance stats, one for high temp-
eratures, others adjustable over a range of temperatures which
could include 0 — 100°C. There is also a thermostatic pod which
can be immersed, an oven stat, a calibrated boiler stat, finally an
ice stat which, fitted to our waterproof heater etement, up in the
loft could protect your pipes from freezing Separately, these
thermostats coutd cost around £15.00 - however, you can have
the parcel for £2.50.

MINI MONO AMP onp.c.b., size 4x 2" {app.)
Fitted volume control and a hole for a tone con-
trol should you require it. The amplifier
has three transistors and we estim-
ate the output to be 3W rms,

More technical data will be includ-
ed with the amp. Brand new,

perfect condition, offered at the very
low price of £1.15 each, or 10 for £10.00.

— BARGAIN OF THE YEAR —
The AMSTRAD Stereo Tuner.

This ready assembled unit is the ideal tuner for a music
centre or an amplifier, it can also be quickly made into a
personal stereo radio — easy 10 carry about and which wil}
give you superb reception.

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

Some of the features are* long wave band 115 — 270 KHz,
medium wave band 526 — 1650KHz, FM band 87 —
108MHz, mono, stereo & AFC switchable, tuning meter

10 give yOou spot on stereo tuning, optional LED wave band
indicator, fully assembied and fuily aligned. Full wiring

up data showing you how to connect to amplifier or head-
phones and details of suitable FM aerial {note ferrite rod
aerial is included for medium and long wave bands. All
made up on very compact board.

only £6.00

+ £1.50 post + insurance.

Offered at a fraction of its cost:

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

THIS MONTH’S SNIP

He Fi sound from your Spectrum 1 watt amp
pm speaker & instructions £2.45

REVERSIBLE MOTOR with control gear Made by the
famous Framco Company this robust motor 1s approx 7% long, 3%
dia. 3/8" shaft. Very powerful, aimost impossible to stop. |deal for
operating stage curtains, doors, ventilators, etc. Even garage doors 1f
properly balanced. Offered complete with control gear as follows:

1 Framco motor with gear box 1 push to start switch
1 manual reversing & on/off switch 2 limit stop switches
1 circuit diag. of conneetions ONLY £19.50 + postage £2.50.

FOR SOMEONE SPECIAL

Why not make your greeting card play a tune? It could play
‘Happy Birthday® ‘Merry Christmas’, ‘Wedding March’, etc, or
‘Home Sweet Home', etc. Wafer thin 3 part assemblies, for
making cards musical. Mini microchip speaker and battery with
switch that operates as the card 1s opened Please state tune when
ordering. Complete, ready to work £1.25.

JOYSTICK

WHY PAY £10 OR MORE - Make yourself a Joystick

full details were given in Dec/Jan ‘Sinclair Projects” We wil!
supply complete kit for £2.30. Although designed for the
Spectrum or ZX81 it s equally suitable for any home computer

TELEPHONE ITEMS

Plug and Wall socket — 4 pin or 5 pin £3.45
Plugs only 4 pin or 6 pin A £1.15
Modern desk tetephone £7.50
Heavy black old type £6.60
External bell unit . £6.50
Bell ringing power unit . £4.50
Pick up coil £1.15

STABILISED POWER SUPPLY (Mains Input)
By LAMDA (USA) — Ideal for computer add-ons, d.c. output.
Regulated for tine volts and load current. Volitage regulation .1%
with input variations up to 20% — load regulation 1% from no
load to fult load - or fult load to no load. Complete in hzavy duty
case - Models available. 5v - 9A £23. 12v - 1.5A

£13.26. 15v - 1.2A £13.25. 24v - 2A £23.

PRESTEL UNIT brand new and complete except for 7
plugin IC’s — Price: £19.75
+£2.00 p&p.

Note: British Tele-
com may not

connect this equip-
ment as there is no
manufacturer to
guarantee it, however
1t is well worth buying
for 1ts immense breakdown

value - sold originally at over £150.

25A ELECTRICAL PROGRAMMER
Learn in your steep: Have radio playing and
kettie boiling as you wake — switch on lights to
ward off intruders — have a warm house to come
home to. You can do ail these and more. By a
famous maker with 26 amp on/off switch.
Independent 60 minute memory jogger.

A beautiful unit at £2.50.

BELLS & ALARMS

Hooter/Siren 6v - 12v

Loud, med & soft buzzer

Open buzzer ex G.P.0.

12" Gong cast iron cased ALARM BELL 12v dc
6" Gong 12v dc

6" Gong mains

50 THINGS YOU CAN MAKE

Things you can make include Multi range meter, Low
ohms tester, A.C. amps meter, Alarm clock, Soldering
iron minder, Two way telephone, Memory jogger, Live
line tester, Continuity checker, etc. etc., and you will stili
have hundreds of parts for future projects. Qur 10Kg
parcel contains not less than 1,000 items - panel meters,
timers, thermal trips, relays, switches, motors, drills, taps,
and dies, tools, thermostats, coils, condensers, resistors,
neons, earphone/microphones, nicad charger, power unit,
multi-turn pots and notes on the 50 projects.

YOURS FOR ONLY £11.50 plus £3.00

post

TELEPHONE & INTERCOM CABLES

15 conductors cotour coded 200mt coil £59.00
10 conductors colour coded 200mt coit £39.00
Flex extension tead twin rubber

.5mm ideal grass cutters etc .250m¢tn coil £25.00
50 meter coil £6.75

MAINS TRANSFORMERS

4 volt 4amp €175 24 volt 4amp £4.85

6 volt 1amp £1.15 25 volt Tamp £2.25
12 volt Y2 amp  £1.15 35 volt 2amp £3.95
12volt % amp £1.55 38volt 2% amp £4.95
12 volt 1amp £1.75 26volt  10amp £9.95
15 volt 2amp £3.45 50 volt 2amp £5.50
15 volt 4amp £4.60 25.0.256 % amp £3.95
18 vott 1amp £1.95 12.0.12 2amp £4.9%
20 volt 1amp £230 115v 100w auto £3.95
24 volt 2amp £3.45 115v 250w auto £5.75

J.BULL(Electrical) Ltd.

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

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under
£12 add 60p service charge. Monthly account orders accepted from
schools and public companies. Access & B/card orders accepted day or
night. Haywards Heath (0444) 454563. Bulk orders: phone for quote.
Shop open 9.00 — 5.30, mon to Fri, not Saturday.

STORE CLOSING SALE

Ali stocks must go from one of our big warehouses. 10,000,000
items, everything from AERIALS to ZENER will be cleared at
fantastically low prices - if you are a manufacturer you can save
yourself a fortune - send for our Sale List, not for small buyers as
minimum order £100.

EXTRACTOR FANS - MAINS OPERATED

Woods extractor.
6" ~ £5.75, Post £1.26.
6" — £6.95, Post £1.25.
6" Plannair extractor
£6.50. Post £1 25.
4% 4" Muffin 115v
£4.50. Post 75p.
47x 4" Muffin 230v
£5.75. Post 75p.
All the above ex-computer,
those below are unused.
4" x 4" £8.50. Post 75p.
9 American made
£11.50. post £2.00.
Tangential Blower 10x3
air outlet, duai speed
£4.60. Post £1.50.

LIGHTING & POWER CABLES
Made by Volex to BRITISH STANDARD
SPECIFICATIONS

P.V.C. sheathed outer-copper clad conductors
1 6mm flat twin 100 metres 50

1.5mm flat 3 core 8E metres  £11.00
6mm flat 3 core metres  £54.00
16mm ftat twin 8E  metres £115.00

MINIATURE WAFER SWITCHES

2 pole, 2 way — 4 pole, 2 way — 3 pole, 3 way —
4 pole, 3 way — 2 pole, 4 way — 3 pole, 4 way —
2 pole, 6 way — 1 pole, 12 way.

All at 25p each or 10 for £2.00

OTHER TYPES IN STOCK - PLEASE ENQUIRE

BLEEP TONE These work off 12v and have an unusual and
pleasant bieep 69p each.

CONNECTING WIRE PACK 95 lengths of connecting
wire, each 1 metre long and differently colour coded, a must for
those difficuit interconnecting jobs. 85p the lot.

RED LEDS 10 for 69p. 100 for £5.75 1000 for £52.

IN LINE SIMMERSTAT Ideal heat controller for soldering
iron and many other hand-held appliances. £2.30. 10 for £17.25.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the lengthen-
ing or shortening day. An expensive time
switch but you can have it for only £2.95.
These are without case but we can supply
a plastic case - £1.75 or metal case - £2.95.
Also avaiiable s adaptor kit to convert
this into a normal 24 hr. time switch
but with the added advantage of up to
12 on/offs per 24 hrs. This makes an
ideat controller for the immersion heater.
Price of adaptor kit is £2.30.

IONISER KIT

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

£11.95 plus £2.00 post.

OTHER POPULAR PROJECTS

Short Wave Set — covers all the short wave bands using
ptug-in coils. Kit complete . . 0 @ - .

R C Bridge Kit
3 Channel Sound to Light — with fully prepared metal case.
Ditto — made up A

Big Ear, listen through walls L.

Robot controlter — receiver/transmitter . B
fgnition kit — helps starting, saves petrol, improves
performance . . B

Silent sentinel Ultra Sonic Transmitter and receiver

Car Light ‘lefton” alarm . . - o

Secret switch — fools friends and enemies alike .

3 — 30v Variabte Power Supply

2 Short & Medium wave Crystal Radio

3v to 16v Mains Power Supply Kit 5
Light Chaser . R — three modes
Mutlard Unilex HiFi stereo amplifier with speakers
Radio stethoscope — fault finding aid

Mug stop — emits piercing squark

Morse Trainer — complete with key

Drill control kit . B

Drill controt kit — made up

Interrupted beam kit

Transmitter surveillance kit

Radio Mike o - I IS I  N

FM receiver kit — for surveitlance or normal FM

Seat Belt reminder .

Car Starter Charger Kit .

Soil heater for plants and seeds

Insutation Tester — electronic megger

Battery shaver or fluorescent from 12v

Matchbox Radio — receives Medium Wave

Mixer Pre-amp — disco special with case .

Aerial Rotator — mains operated .

Aerial direction indicetor . . .

40 watt amp — hifi 20hz — 20kHz -8 . -
Microvolt muttiplier — measure very low currents with
ordinary multitester E

Pure Sine Wave Generator .

Linear Power output meter .

115 Watt Amplifier 5Hz 26kH2

Power supply for 115 watt amps

Stereo Bass Booster, most items

£14.50

£9.95
£14.95
£26.00
£9.50
£9.50

£13.95
£9.50
£3.50
£1.95
£13.80
£3.99
£1.95
£17.50
£16.75
£4.80
£2.50
£2.99
£3.95
£6.95
£2.50
£2.30
£6.90
£3.50
£3.00
£15.50
£16.50
£7.95
£6.90
£2.95
£16.00
£29.50
£5.50
£9.50

£3.95
£5.76
£11.50
£13.50
£8.50
£8.95
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The communications, electronics & computers magazine mrld

VLF CONVERTER
This project by LIONEL SEAR introduces the subject of
very low frequency reception. The unit costs little to
construct but provides a wealth of interest.

FAST RESPONSE LOGIC PROBE
This probe, designed by C. ODDY, responds to full CMOS
speeds and will catch pulses to 300 nanosecs. It has
references for CMOS and TTL thresholds and will indicate
the true logic state for either group.

REVIEWS
Two reviews by TERRY WEATHERLEY. The first describes a
low-cost readymade printer from AMPLICON. The second
describes an interesting reference addition to your
bookshelf.

DATA FILE

In this latest report, the first of a special two-part feature,
RAY MARSTON presents a wide selection of practical IC
audio power amplifier circuits.

PLUS all the usual features!

New Products ® News ® Reception Reports.
DON’T MISS the July issue - on sale 14th June

To be sure of your copy of Radio & Electronics World, complete the
newsagent order form in this issue or take out a subscription.

 EXT ISSUE © NEXT ISSUE_e NEXT ISSUE @ NEXT _
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ATTENTION 10 METRE OPERATORS! |

NEW — especially for the 10 Metre users who have converted CB rigs
The AKD 10 Metre Linear Amplifier

% 25 Watts FM out for 4 Watts in

% 50 Watts PEP on SSB

% About 10 Watts out for V> 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

Incl VAT, p&p

10 Metre RF Switched, Iin-Line Pre-Amp.

% 35K45 Dual Gate Fet, 15 dB gain
* Fail safe, will handie 10 watts through power
% 2 year guarantee

£14.50
Y ek Incl 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.

A WAVEMETER FOR VHF/UHF
The AKD WA1 Absorption Wave-
meter covers 120-450 MHz in two
ranges. It is extemely sensitive and
comes complete with a small aerial.
Itrequires a PP3 battery.

£24.95 inclusive
of postage & VAT

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 y
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A LOW COST.

FREQUENCY STANDARD

A straightforward project
utilising an unmodified

REF.OUT

television receiver to
generate the reference

pulse.

- - - - - - =—-—"-"= == Figure 1 Block diagram
| | IV.C.('). I
SIGNAL INHIBIT
RECTIF¥ER LOGE
| I I FILTER I
| * | | Aoy |
| | s
15,625 Hz ml INPUT > PHASE | pe-COEE BEREEY
CONDITIONING . cCTon
| | and V.CO. ‘ I_______. _.__.I
L S =— = 15,625Hz [ | OUTPUT |
| BUFFER & :x:’
BINARY | | | ;
This frequency - standard provides an I COUNTER MHz | I l
accurate and stable signal source which *
may be used to calibrate a low cost | | I |
frequency counter. With suitable divi- = = = == == = = Stable
sion of the output accurate frequencies I PSU.
of 10KHz, 1KHz, 100Hz etc may also be I

obtained to calibrate, say, an oscillo-
scope timebase and, no doubt, other
uses can be found for the unit.

Many frequency-standard designsare
based on the principle of using a very
accurate off-air carrier such as the BBC
200KHz long wave transmission from
Droitwich. The carrier is used to phase
lock an internal oscillator, often running
at 10MHz, and thereby produces a
reference output at a much higher
multiple of the input carrier frequency
but with the same basic accuracy.

Many electronics engineers and hob-
byists probably have only occasional
need for a frequency - standard and the
purchase of acommercially-made unit is
not justified. A fair commitment in time
and effort is needed to construct a
reference of the type outlined. The
reasons for this are due, in part, to the

JUNE 1984

need to build a suitably sensitive
receiver ‘front end’ for reception of the
off-air signal, so that reception in any
chosen location will be reliable. Also the
inevitable modulation of the carrier
(Radio 4) must be well filtered out to
prevent phase jitter from entering the
PLL system. These two factors add
considerably to the complexity of the
designand, bearing these pointsin mind,
a far simpler approach was decided
upon, whilst still retaining the basic PLL
principle of operation.

This projectis cheap and easy to build,
utilises standard ‘off the shelf’ parts and
requires no setting up or alignment. The
trade off for this simplicity is a maximum
output frequency of 1MHz instead of
10MHz (because ofaCMOS PLL ICwith
a maximum VCO operating frequency of

1.5MHz), and the need for a domestic
television receiver (colour or
monochrome) to provide the reference
signal. No direct connection or modifica-
tion to the TV is necessary.

The frequency source

The high voltage 15,625Hz line pulse
generated by the televisionreceiver EHT
section during the line flyback period is
used as a frequency source. A strong
field of positive-going pulises is present
in close proximity to the receiver
timebase section and this field is of
sufficient amplitude to turn on the base
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BI-PAK BARGAINS

VALUE PACKS VP27 200 Sq Inches Total Copper Clad Board
PIEZO Mixed Sizes £1.00
PRECISION MORSE KEYS Miniature  round piezo-electronic VP23 20 Assorted Stider Pols Mued Values  £1.00

buzzer White  plastic Low Oty Description Price VP24 10 Shder Pots 40 mm 22K5 - tog b -
consumption 0 Assorted Resistors Mired Types  £100 tin £1.00
Frequency #Hz approx 300 CarbonR esistors .- Watt Pre-Formed £1.00 VPZ5 10 Sider Pots 40 mm 47K 5 . log 5 -
Qutput 7048 1A) @ 1. typ % Wart Resistors 100 ohm 1M Mixed 6100 V% 20 Small 125 Red L£0'S G
5 istors 1M Mix
P"We’z 'Z:"c mA 200 Assorted Capacitors All Types £1.00 VP2l 20 Large 2 Red LED'S
Well designed beginners key. Fully adjustable. Oms 22 (da) - 11 5mm 200 Ceramic Caps Minature  Mixed  £1.00 VP28 10 Rectangular 2 Green LEO'S
Dims: Base 82mm x 45mm. O/No. VP 122. £1.85 Fiing Centres: 26.5mm 100 Mixed Ceramcs Dise 1ot St £1.00 VPR 30 Ass Zener Diodes 250mW
0/No VP 107 100 Mixed Ceramic Oisc 58pf  Di5pf  £100 Mixed Vits Coded
95p 100 Assarted Polyester/Polystyrene Caps €100 VP30 10 Ass 10W Zener Diodes Mixed Vs
. PIEZO VP10 60 C280 Type Caps Metal Foil Mixed  £1.00 Coded jal
Double-pap)dle, squeeze action. %\f" ~ Pezo buzer White plastic 90mm VP11 100 Electrolytics  All Srts £100 10 5 Amp SCR's T0-66 50 400v Coded
Body dims: 83 x 65 x 35mm. leads For use on a¢ mans VP12 60 Bead Type Polystyrene Min Caps  £100 203 Amp SCRs T0-66 Up To «n«
Weight 150g. F 35k, VP13 <0 Siver Mica Caps Ass 56pf 150pf  £100 Uncoded
S/N Vg 23 20 0 L requency z approx VP14 50 Siver Mica Caps Ass 180pt 4700pt £1.00 20 S-I Diodes Switching Like IN4148 oo
o 123. . Output- 85dB (Al @ 1m typ
Power 240Vac SmA VP15 50 High Voltage Disc Ceramic 750v  8Kv £t
Mixed £100 M Sll Diodes Gen Purpose Like DA200/
O/No VP10 Oms 32 (da) ;8“‘“’“ VP16 50 Wirewound Res W favgh Ass 1 ohm BAXI3/16 1
res mm 1 Diodes
£1.15 fxing cen 12 €100 5 1 Amp (NS00 Senes Si Diode:
VP17 50 Metres PVC Covered Single Strand tncoded At Good 4]
Wire Mied Colours £100 B Bndge Rects 4 - 1 Amp 4 . 2 Amp
ELECTRONIC VP18 30 Merres PVC Covered Muly Strand Mixed Vits Coded £1.00
Minature electronic buzzers Wire Mixed Colours £100 8 Black Instrument Type Knpbs With
Sotd state Ivory plastc 150 VP13 40 Metres PVC Single/Multi Strand Pomter . Std 1
leads  Freauency 500 M2 Hook-Up Wire Mixed £100 10 Black Heatsinks To Fit T0-3 10 220
{ . VPZ) 6 Racker Switches § Amp 240v £1.00 Ready Driled
o‘m:"z'z—“'s T appro VP2l 20Pcs 1 2 & 4 mm Plugs & Sockets 4 PowerFin Heatsinks 2 - 1032 -
. . g - N Matching Sizes €700 T0-66 Swe
Vertical action. Robust ABSH Output 808141 @ Imtyp ¢ '

body weighted with heavy Fixing centres 26mm
metal plate. Screw termi- 3V 25mA 0/No VP 82 6V 25mA VP 83
nals. Silver contacts. 9V 25mA 0/No VP 84 12V 25mA VP 86
Usual adjustments. 80p each
Body dilms- 150 x TRANSISTOR CLEARANCE
75 x 50mm. SUB-BOX Ali Sorts Transistors. A mixed bag NPN-PNP Silicon & Germ.
Weight A neat swivelling disc provides SRR 100 Mainly Uncoded You To Sort Pack includes Instructions For
5kg. close tolerance substitution re- making Simple Transistor Tester. Super Value.
O/No. VP 124 sistors of 36 preferred values Order No. VP60
from 5ohms to 1Kohm. Simply
fix chps into circuit and swivel
£21 -00 until  optimum  result is
achieved
AL £475 BHPAK - BI-PAK PCB ETCHANT AND
SOLDER — A DRILL KIT
MINIATURE VICE DESOLDER KIT £ Complete PCB Kit comprises
ANTENNA SWITCH 2 and 3 WAY Miniature plastic and metal Kit comprises: 0/No VP 8 1 Expo Mini Drill 10,000RPM
Co-axial switch for one transceiver vice with strong suction base 1 High Quality 25 Watt General 12Vd.c. incl. 3 collets &
to two antennae or one antenna to for portability. Single action to Purpose Lightweight Soldering Iron 3 x Twist Bits

q i . secure or release suction Pt B
év}/gqg‘arasgg;v)ers. Dims: 86 x 55 Plastic jaws with rubber pads 240v mains incl. 3/16” (4. 7mm) bit. 1 Sheet PCB Transfers 210mm x

8 ot t 1 Quality Desoldering Pump High 150mm
O/No. VP 113 £450 5822 VB';?:; 0;;",055 (.) Suction with automatic ejection 1 Etch Resist Pen
As above but 3-way. \\J/ 60mm approx Knurled antcormosive casing and 1 4ib pack FERRIC CHLORIDE
O.No. VP 114 £4.75 FANTASTIC VALUE Teflon nozzle 1.5 metres of crystals
g O/No VP 35 ONLY £1.60 De-Solda ing braid on plastic 3 sheets copped clad board

2 dispenser. 2 sheets Figreglass copper clad board o
HIGH PASS FILTER/SUPRESSOR LEARN A LINGO! 4 2 yds (1.83m} Resin Cored Full instructions for making your >
CB/TV. High pass filter. Reduces PILLOW SPEAKER 2 Solder on Card own PCB boards
unwanted signals picked up by an- Slim under pilow unit 8ohms (Y t 1 Heat Shunt too tweezer Type Retait Vaiue over £15.00

tenna. Dims: 45 x 25 x 17mm. 2" speaker 16m lead with g ) Total Retail Value over £12.00 OUR BI-PAK SPECIAL KIT PRICE £9.95

O/No. VP 115 35mm mono jack plug. Black £ OUR SPECIAL KIT PRICE £9.95 ORDER NO. VP 81
45p Oims: 65 (dia.) ~17mm. A
0/No. VP 88 £1.25 ez

LOW PASS FILTER|} METRIC &

thes{?agdar‘\?i f’_iiltiléger‘;armonics en =z X SCITISH s ; TECASBOTY THE ELECTRONIC COMPONENTS AND

Cut-off frequency: 30MHz. e ) MEASURES i SEMICONDUCTOR BARGAIN
V.SW.R.: Less than 1.2 10 1. g s OF THE YEAR!

Insertion loss: —0.2dB @ 27MHz LP-30 * Steel tapes in sturdy ABs This coilection of Components and Semiconductors for the
Impedance: 50ohms. i plastic case Sik wnst strap. These hobbyist is probably the most value-packed selection ever offered,
Dims: 80 x 55 x 40mm. veflow coated convex tapes have inch it consists of Resistors, carbon and wirewound of various values.

t duat Aut n-butt turn N ) N . .
O/No. VP 116 . i . ;’r’“dlg';": ﬁ:ﬂ:‘a\mz 0‘;,;’?\;‘; g;‘s uian ref'f_oo Capacitors: All- types, sorts and sizes including electrolitics,

3m long < 13mm wide 0/No VP 90 £150 Potentiometers — single, dual, slider and preset. Switches, Fuses,
AN i ENNA COUPLER e 5m \ung ~ 16mm wide 0/No. VP 91 £2 00 Heatsinks, Wire, P.C.B. Board, Plugs, Sockets etc., PLUS a selection
Transceiver/car radio anten- . . of Sericonductors for everyday use in popular Hobby Projects.
na coupler. With co-axial __J| BATTERY TESTER These include: SCR's, Diodes, Rectifiers, Triacs & Bridges as well
cables. One co-axial ter- [l Tests all types of battery including as a first class mix of Transistors and I.C.’s. In all, we estimate the
minates in antenna plug standard, NICAD Alkahine etc Takes -5 Value of this in current retail catalogues to be over £25! So, help 3
and the other in PL259 plug. L all standard szes including 6V lan- yourself to a great surprise and order a Box TODAY for
Dims: 67 x 46 x 30mm. < tern batteries and watch/heanng L~
O/No. VP 117 (=~ = ad cells Also tests fuses and ONLY at BI-PAK. Remember, stocks are limited so . t £6 E
£2.00 = ~ lamps by means of internal 9V hurry! You can call us on 0920 3182/3412 and order JUS .50
° 2 TS (PP3) battery Can also be used with your Barclaycard or Access Card - 24hr .
: to recharge NICAD battenes i
TAPE RECORDER SWITCH o meansﬂm S s Answerphone Service NOW. Order No. VP 85. [,
Unit to control motor of tape recorder. 1.8m cord and power supply inat included) Wv > N o
- A A % g

2.5mm plug attached. On/Off switch. Dims: 55 x 20 Full nstructions  prowded  Oms 185 < 103 « 30mm
FM MONITOR 5

20mm. 0/Ne VP 101 £700 {approx.)
O/No. VP 127 £1.00
FM monitor for 2 metre band All

DC-DC POWER SUPPLY metal Attached earphone PL253/ /- = B OUR GREAT NEW 1984 CATALOGUE

DC to DC adaptor. Plugs into car cigar lighter aperture. $0239 connectars 144MHz 10W

Output 3, 45, 6, 75, 9, 12V @ 800mA. Has universal maxmum Oims (Body) 55 < 30 Presented with a Professional Approach and Appeal to ALL who
output splder plug, aiso 9V battery snap and polarity 23mm require Quality Electronic Components, Semiconductors and other
reversm% facility. 0/No VP 120 £4.20 2 Accessories ALL at realistic prices. There are no wasted pages of
O/No. VP 119 B s useless information so often includ d
DUMMY LOAD nowadays. Just solid facts ie. price, descnptlon and |nd|vndual

< 50 ohms. W
SPEAKER PROTECTOR - o e o, e Dot B emerber, SLTAS
Limits voltage to speaker or htting (PL259} competitive prices and THAT WE STILL DO.
L%tg';a?ii'amssiﬂfwﬂiﬁ;b b: ; O/No VP21 gg 29 We hold vast stocks “in stock” for fast immediate delivery, all
- A . b .' items in our Catalogue are available ex stock. The Catalogue!
;?:Is\‘ls;\el: es:&iii\xn\?o;gs:ki-s re a P'EK'HPN COIkL for buah is designed for use with our 24 hours “ansaphone” service
- - 7 - A rge telephone pick-up coil tor higl 1 It H
duced the unit resets itself. Eiectronic i sensivity. Suction pad to stk to amzh?:eyel;ah/o!:«‘cecess credit cards, which we accept over
voltage-sensing relay circuit. Spring terminals. Cut-off telephone. 90cm fead to 35 jack plug b ) & .
level adjustable from 10W-120W. Full instructions includ- Connets direct to cassefte recorder To e iyosr NEWLSPV BIFAK Catalogiersend
ed. Dims: 85 x 74 x 25mm. Oims. 32 {dia} x 17mm (body} 36mm P P PSP to:

dha suck £
'0/No. VP 118 £9.958 =7 i0isue 100

Send your orders to Dept RE6 BLPAK PO BOX & WARE, HERTS Use your credit card. Ring us on Ware 3182 NOW
SHOP AT 3 BALDOCK ST. WARE, HERTS . 3 snd get your order even faster. Goods normaliy

.‘ TERMS CASH WITH ORDER_ SAME DAY DESPATCH, ACCESS, * sent 2nd Class Mail.
L BARCLAYCARD ALSO ACCEPTED. TEL. (0320) 3182, GIRO 388 7006 Remember you must add VAT at 15% to your

ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING order.
Total Postage add 75p per Totai order.
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LOW COST FREQUENCY STANDARD

SK2

OUTPUT

Figure 2 The circuit diagram
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LOW COST FREQUENCY STANDARD

Figure 3 The 4046 PLL
l\ PHASE 2
Sig. IN—14 l/ J COMP. I PC1 out
Comp.IN
PHASE Bl _pc2 out
comprIl 1 Phase pulses out
v.co. ouT 4 - 3 _vco.in
6
C.Osc.
. v SOURCE |1
SFE out
7 [ |FOLLOWER
C.Osc.
R.Osc. n
—ﬂ—i—‘Zener
R. Osc: 12 (not used)
/7777
V.CO. INH—43 3
emitter junction of an NPN transistor. R4 and C3 also serve the purpose of rator 1 (pin 2) proved that, whilst

The timing of the flyback pulse is
initiated by the line synchronising pulse
which is transmitted with the vertical
sync pulses and video information.

The line sync pulse occurs during the
transmitted line period of 64uS which is
very accurately controlled and this,
together with the vertical sync pulse,
provides the master timing for the
complete 625 line transmission system.

Circuit description

A block diagram of the frequency -
standard is shown in Figure 1. This
illustrates the connections between the
three main parts of the circuit, namely
input conditioning and signal detect
circuitry, the PLL system output buffer
and power supply.

Input conditioning

Referring to the circuit diagram Figure
2, flyback pulses are coupled to the input
socket SK1 via a ‘pick-up’ lead. C1
together with the input impedance of T1
form a simple high pass filter to reduce
the effect of 50Hz vertical pulses from
the TV receiver. T1 is unbiased and will
turn on when a pulse with an amplitude
greater than 0.6V is present. This further
reduces pickup of unwanted low-level
signals. IC1a, an inverting Schmitt trig-
ger, ensures a clean logic switching
input for the SIG pin of IC2 (pin 14).

D1, D2, R4 and C3 rectify and filter the
incoming signal and via Schmitt inverter
iC1b, drive the SIGNAL LED (D4) to give
clear indication of an incoming pulse
train. As there is no ‘power on’ indication,
except when an input signal is present,
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momentarily taking IC1b input high
during power up of the unit and SIGNAL
LED D4, therefore, pulses momentarily at
switch on,but ifaninputsignal is present
D4 will remain on. D3 protects the input
of IC1b from the negative voltage
present at the ‘earthy’ end of C3 after
switch off.

Signal inhibit

The output of IC1b (pin 4) is also taken,
via R6, to the VCO inhibit pin of IC2 (pin
5). In the absence of an incoming signal
IC1b output is high and the VCO
inhibited, hence preventing spurious
output from the unit.

Phase lock loop system

The heart of the PLL system is IC2
(Figure 3), a low power CMOS device
incorporating a choice of two phase
comparators, a linear voltage controlied
oscillator and a 5.2V zener diode. (Not
used in this application). The VCO free
running frequency is determined by the
valves of R8, R9 and C5 which, with the
values specified, will be approximately
850KHz. Phase comparator Il (pin 13) was
used in this design because with the PLL
in a locked condition, a clear indication
of phase lock (namely a logic high), is
present at the PHASE PULSES output
(pin 1).

This output via IC1c lights the lock LED
(D5) and thus gives reassurance that the
loop is locked. At phase lock, using
comparator I, there is a 0° phase shift
between the SIG iN (pin 14) and COMP IN
(pin 3).

Early experiments with phase compa-

providing better noise immunity than
phase comparator I, misleading ‘lock’
indications were evident, due to the
mode of operation of comparator |. Here,
in a locked condition, the phase angle
between SIG and COMP can be between
0° and 180°, depending upon the initial
free running frequency of the VCO. Due
to the phase shift, this type of locked
condition is difficult to detect.

C6 and R10 form the low pass or loop
filter for control of the VCO and a long
time constant was chosen for two
reasons. Firstly, as previously stated,
phase comp |l has relatively poor noise
immunity (due to edge triggering of the
SIG and COMP signals) and secondly,
although the incoming 15,625Hz is a very
accurate frequency, there is a degree of
phase jitter present. This has presented
no serious problems in the design and is
believed to be caused by slight modula-
tion of the line scanning circuitry by the
vertical timebase. There is a phase jitter
of less than 0.05Hz as measured at the
1MHz output when using the component
values chosen for the filter. The phase
lock loop is completed by IC3, a 7-stage
binary counter. Output 0° (pin 4) is used
here to give 2° division.

The VCO output (pin 4 IC2) of IMHz is
applied tothe clock pulse input of IC3 (cp
pin 1) which then divides it back down to
15,625Hz to provide the COMP input to
IC2. T2 buffers the 1MHz output from IC2
and gives a6V peak-to-peak output at low
impedance on SK2 and IC4 is a 12V
regulator which ensures reliable opera-
tion of 1C2 at the required operating
frequency.
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LOW COST FREQUENCY STANDARD

Construction
The unit may be housed in any
available case, metal or plastic, of

suitable dimensions. Input and output
sockets can be selected to suitindividual
requirements. Component layout is not
critical, but use of printed circuit rather
than strip board is advised. A mains
power supply is not essential if only
occasinal use is envisaged. Two alkaline
PP3 batteries in series, will provide
power for periods long enought to aliow
periodical calibration of test equipment.
If a mains or external DC supply is used,
the maximum dissipation of IC4 must not
be exceeded, therefore, the inputshould
lie within the range of 15 to 25 volts.

Initial testing

No setting up is required but, in the
event of non operation, the following
information may be helpful. With an input
signal supplied from a TV receiver or
signal generator, D4 will confirm opera-
tionofthe completeinputcircuit. Should
a fault be suspected in the PLL section,
the VCO can be allowed to free run as an
aid to diagnosis by earthing pin 5 of 1C2
(VCO inhibit). The free running fre-
quency is not critical and may lie within
the range 750KHz to 950KHz.

Current drain with no input signal is
approximately 3mA and, with loop lock,
approximately 35mA. Investigate large
deviations from these figures.

Operation

Virtually any TV receiver will generate
a suitably strong field to trigger the
reference. The author has found a single
unscreened piece of wire, preferably not
more than 1.5 metres in length, to be
adequate although if problems are
encountered with a particular TV
receiver, a ‘capacitor pickup plate’ may
be reuired. This can take the form of a 10
x 10cm piece of copper clad PCB or
similar, with the pickup lead soldered to
it.

The pickup lead or plate should be
taped to the cabinet of the TV after first
determining the area of strongest field
srength. Reasonably noise-free recep-
tion is required.

When a suitable signal is received the
SIGNAL LED should light, followed
shortly by the LOCK LED. Observe the
LOCK LED carefully as any flicker or
dimming, indicates the input signal is
noisy and, therefore, not allowing stable
lockup of the PLL. Reposition the pickup
lead until a stable lock is obtained,
before using the standard.

Fire performance

The prototype unit has been exten-
sively used with many receivers and over
along period of time. During this period
it has operated reliably, the the author
has been well satisfied with its perform-
ance.

PARTS LISTS
Resistors
R1,4 1M
R2 15K
R3,5,7 1K
R6 100K
R8,9 12K
R10 10K
R11 3K3
R12,13 390R
All aW 5%
Capacitors
C1 47pF plate ceramic
C2 10nF disc ceramic
C3 0.47uF elect
C4 4.7uF elect
Cé6 1uF elect
C5 100pF polystyrene
C7,8 100nF disc ceramic
C9 1000uF elect
All electrolytics 25V dc wkg
Semiconductors
T1,2 BC109C or sim
IC1 4093
IC2 4046
IC3 4024
IC4 78L12
D1,2,3 IN4148
D4,5 TIL209
Misc
Case, Sockets/Switch etc

Marshalls

v

Marshall's

A. MARSHALL (LONDON) LTD

1984 CATALOGUE
NOW OUT!

THE NEW MARSHALL’S 1984 CATALOGUE is now available — one of
the biggest and best catalogues ever produced by MARSHALL'S.

56 pages crammed from cover to cover with components,
and testgear.
New products include 1.D.C. Plugs & Sockets, ‘D’ Plugs & Sockets, DIL
Headers, Ribbon Cable, Kits, Toroidal Transformers, |.C.’s, Capacitors,
Test Probes, and lots more — something for everyone.

TRADE, EXPORT, RETAIL AND

CALL IN AND SEE US

MAIL ORDER

A. Marshall (London) Ltd.
Electronic Component Distributors
85 WEST REGENT STREET
GLASGOW G2 2AwW
TELEPHONE: 0413324133

accessories

MAIL ORDER SUPPLIED.

TELEPHONE

BATHST

[ ¥

WEST REGENT ST

¢ |

L
18 3d0H

’ 18 NOLONITT

WEST GEORGE ST

JUNE 1984

9-530 MON TO FRI WE REGRET WE CANNOT MAIL ORDER
9-5.00 SAT ANSWER MAIL ORDER/ 041-332-4133
EXPRESS MAIL ORDERS STOCK ENQUIRIES SHOP AND STOCK
ACCESS/BARCLAYCARDS WITHOUT AN S.AE. ENQUIRIES
WELCOME macieam SAME DAY SERVICE 041-332-4133
SAME DAY B E TRADE AND EXPORT TELEX

SERVICE ENQUIRIES WELCOME 261507 REF. 2194
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A GREAT MAGAZINE
FOR COMMUNICATIONS, ELECTRONICS
& COMPUTERS

. Productreviews . . .
Communications & electronics news . . .
Reception reports — shortwave, DX-TV,
ATV . . .Construction projects — what to
build for your rig, your computer & your

enjoyment . . . New technology
. Educational articles . . Coming
- events . . . Readers letters
5 Technical & practical questions
answered . .. Latest equipment
reviews . ..and all the latest news in
the Amateur Radio World . . . Keep in
touch with up to date developments -
TAKE R&EW every month and stay
informed.

SUBSCRIBER BENEFITS
Take out a POST FREE (UK) Sub
while offer lasts
e Delivery to vyour door Dby
publication date each month
e Inflation proof - price guaran-
teed for 12 months

On sale NOW at your newsagent and at equipment dealers

-

RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM :
| To: Subscription Department @ Radio & Electronics  PLEASE SUPPLY?: (tick box} for 12 issues, all rates includc & & ® |
| World e 513 London Road e Thornton Heath e Intand World-Surface Europe-Air World-Air |
' Surrey e CR4 6AR. Tel: 01-684 3157 £10.20....ccie O €105 ... 0 £16.90..... . . €25.0n l I
| PAYMENT [¢ _ Saan® "“".“2? e Ve «.;;‘; |
I ONAME ettt ENCLOSED: e syOsEor |
I ADDRESS ...ttt CREDIT CARD PAYMENT EY O ™ 0O I
T eSS (TI T I I I TIIITITITT1] |
| e e Postcode........ccocoviiiciiinnn. SIGNATUIE .o e |
———— 2= = -
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Tuner Units SAALIT6 £3.00 | SN76003 £1.00 | MJIE66O 25
Sl;:lC or Hitachi 6 push button - SENDZ COPA,P"&NENTS SAAI1250 £3.00 | SN76013ND £1.50 mgggl; i ) lzsp
n Shoe ESSEX 883 AAI1272 00 | SN76018 1.00 .
GEC 2110 V/Cap £6 "“'Y"”'- SAF gAAI276 g.oo SN76008 :l 00 | MJE280 op
ELC 1043/06 (AEG) £6 SAME DAY SERVICE SAAS000 £150 | SN76023N 150 | MIE29sS 50p
ELC1043/05 Mullard £6.00 All items subject to availability SAASO00A il.SO SN76033 il.SO MIJE13005 30p
ELC1043 (Ex Panel) £3.75 No Accounts: No Credit Cards AATE] €500 | SN7e110N : Sanikron Diode
ELCI042 £5.00 Postal Order/Cheque with order N o IRzt o1 | SKE2G2/04 30
ELC2000 £7.00 Add 13% VAT, then £1 Postage S 5 g SN 5 P ransistors
ELC2004 £10,00 Add Postage for overseas SAAgOZU £3.50] [|4SNEGIAL S0p | AC106 15p
ELC2006 10100 Callers: To shop at 212 London Rd., ey o [N £L.00 | Aci2I 15p
Mullarg 104305 on panel ~ £5.00 Southend. Tel: 0702-332992 T el | Rasa26, £100 | AC124 15p
U322 (UHF) £4.00 [Open: 9-1/2.30-6. GYMT + school orders accepted on officiall g'a'aansg £350 | SN76238N il“())g AC128 15p
V314 (VHF) £5.00 headings add 10% handling charge. SAEID2 250 | SN76270 itool| ASLRZ 15p
u321 £ Mullard Broad Band AF Power Modules SAFI039 £200 | SN76532N sop | ACH EH
U341 UHF £7.00 VHFBGY 33, UHF BGY 22¢ £15.00 SAS560 £200 | SN76544N £2.00 25:3,'; :i:
Sl Vi Mmoo fo 00T Caeach | W m | Nee  he|Agm
! . s 00 [ ACIS3K 15
3:}{ - £4.00 | THORN 1400 4P.B. Mech. Tuner | BRC-M-200 40p | SAS670 £1.00 | SN76550 3p | ACI22K 1 s:
£3.00 | THORN 1500 4P.B. Mech. Tuner | BRC-M-300 s0p | SLYOIB £5.00 | SN76552 30p | ACIeY 15p
&’.‘;"’?T"c & rotary Tuners Sanyo & | THORN 1590 4P.B. Mech. Tuner | BRC 1330 75p | SLYI8 £6.20 | SN76570 £1.00 | AC176 15p
itsumi ) THORN 3500 4P.B. Mech. Tuner | BTT822 £1.00 | TA7122 £1.15 | SN76620 S0p | ACI76K 15
:SF;UHF/VHF Varicap (Uldno oo | THORN 8000 4P.B. Mech. Tuner [ BTT6016 £1.20 | TAA320A 50p [ SN76650 50p | ACI78K ,5:
DL R e -00 { THORN 8500 4P.B. Mech. Tuner | BTT6018/ML237B £1.50 | TAA470 £1.50 | SN76660N 40p | AC179 15p
type) (g0 (Al new & boxed BIT8124 o | TAAGIis c15 | SNjeee~  giop | ASIS6 [
i Teal . - 00 [ ACI8IK 15
?éf‘::T‘ Ot S0 e B0 Diodes 5o | BTTS224 £100 | TAA62I £200 | SN76705N £1 | ACI88 15p
& I(X)Kunfu . N w‘f(‘lo 3 Am:)’ 100v 7P CA270AE 50p TAA661 £1.75 SN76707N 75p | ACIB8K 15p
Sr 100K patsntcurss — P | CA270CW 50p | TAA64I £1.50 | SN76708AN 75p | ACY18 20p
U321 on panel ITT40  £6.00 | DL2A 8 [[SA220CE Sopyt MATLITS S0p] |loNT6720 £L.00 | ACY2i 25p
Tuner un VHS Sylvania GTR DL600 £.0 | Cae o TAT31SAP ggp llSJTl a3 =) s e
Videon MTS 900 Y £2.50 | G8 (Old Type) 1 CA1310 S0p 318 p 00A/02 40p | ADI149 50p
Thom 3500 tuner panel with ELC DL700 100 | SIS R (e $0p™|/ BLIISAOA 7P | ADI6I/162  pair 40p
Mo Rl pane A 30 CA30890 54(?; TA7609P 50p BT146 30p | AF13Y 25p
po KT 3 Luminence W | CAI94AE 50p | TBAI20A 40p | TBAS40Q £1.50 | AFi81 £1.00
o v Mosimor | G B0 e cve oyt | S e | A g | Toam 0| A
Application, video tape recorders, 10x 630ma fuse 250 | CA3I89 .00 TBA120B 40p TCABAD il.00 AF367 25p
TV cameras, video games. closed 10X2A fuse 50p | CBF16848 40p TBA120SB wP CRee 100 AL102 £1.75
circuit T/V, C.C.LR. system. Data 10x3.15 fuse 50p 50p TBA120S P . BCl161 30p
supplied. £10.00 | Co.Ax Joint 12 CD4510 30p 0SQ £1.00 TCA270S £1.00 | B3y 30p
_ SR o 12p | DM7492 sop | TBAI20U 75p | TCA270SQ £1.00 | BD22¢o 20p
VT 100 Sound Tuner Kit. TV CoAx Spti g L. ug 05 HA1196 40p | TBAI20Q 30p | TCA740 £1.00 | BD5Q7 50p
Viosound. The latest designin low | 0 P L HA1370 £2.00 | TBAI20C 40p | TCAB00 £2.00 | BDs09 305
nose fitted with DNR. RF ourpu | JHF Modulator CCIR £3.00 | yai1223 40p | TBA14dl £1.00 | TCA830 £1.00 | BP310 30p
and audio £30.00 | (0 Bed Emitag Dicde 20p | HEF4001 10p | TBA23! 75p | TCEPI0O £2.25 | Bps17 30p
Sylvania UHE VHE F6013 (Fits GEC e HBEION AR HoplH, BBASE0 08 [l JCETZ0C0 £1.00 | BDS1Y 30p
R t6.00 | Mullard s Wart Amps. LP1 162 HEF4016 15p | TBA3960 £1.00 | TDA440Q £1.00 | Bp334 30p
K T O] New . 45, | HEF4053B 30p | TBA3Y%G 75p | TDAIO03A £1.00 | Bps3s 30p
Sylvanr UHE FT750n £5100 P_| MY13 £2.00 | TBA440P £1.00 | TDAIQIO £1.00 | BD544D 30p
Sivania UHE P47 o T.V. Tubes M1024=SAA £2.00 | TBAI1440C £1.00 | TDAIO60A £1.50 | BDs62 30p
Dy- an Bradford Tuner § 12" A31/300 Hitachi £10 | M1025=SAA £2.00 TBA480Q £1.00 TDA1072 £1 | BD610 40p
B e UnEE 400 | |5 A38/170W Hitachi £8 | MC476p £1.00 | TBASIO £2.00 [ TDAI1S1 30p | BDo46 sop
I Thas 18" Hitachi PIL tube with scan MC1307 75p TBA§'00 £2.00 | TDAL170 £1.00 | BD676A 30p
Auto Chungeover £8.00 [ <0l £25_| Mci3e9 %op | TBA0 £00 | TDAIZA  cioo | BOCE 3o
BO'O)()D'I_;mm T\an; o: ::n;l £7.00 Integrated Circuits MC1352 u.og TBAS40 £1.00 TDA1412 5.0p ggg(s)']l ;-(5':
iic h]Blackskno) ACT76003 1.50 | MC1358 £1.00 | TBASS0Q £2.50 | TDA2003 80
Chassis or PGB mount AM25LS23PC 10p | MC14002 15p | TBAS6UCO £2.00 | TDA2004 £2 | Booss ,53;
each or 40 for £1. % BAV40 40p | MC14013 25p | TBAS70 £1.50 | TDA2010 £1.00 | BDXI5 20p
N " MCl14016 25p TBA625 50p TDA2140 £3.50 | Bpx32 £1.25
Bh6SS 10p [ 25C2073 8p | BC350 20p | MC14066 30p | TBA64I £2.00 | TDA2522 £1.00 | BF|S 20
BF754 30p [ 25C2122A £1.00 | BC365 10p | MC14069 15, TBA6S] £2.00 | TDA2530 £1.50 I
‘ p . -50 | BFI21 20p
gg{ﬁ f‘lp %ggzzgz :gp gg;gg :3p MC14514 S0p | TBA673 £1.00 [ TDA2532 £1.00 | gF)27 20p
] Sp P MC1748 80p | TBAT20A £1.50 | TDA2540 80
BFT43 10p | 2SD180 TO3 80v/ BC4a13 10: MCM2114 75,': TBAT500 £1.50 | TDA2541 £1.00 gE{g; §3;
BTN zzp 0 - L gg::‘i 10p | MEM4956 £1.00 | TBA780 £1.50 | TDA2571AQ  £2.50 | BFj60 20p
iyl ol vl o | B 19 | ML231 £250 | TBAS0O S0p | TDA2575A £1.00 | BF|6 20p
B ol o I | Bei W0p | ML232 £120 | TBABIOAS 60p | TDA258! £2.50 | BFi6a 0p
L2 o oy ] LIS 10p | ML236E £1.50 | TBABIOS 60p | TDA25% £1.00 | BF|179 30p
Bav 15p| BCI0S A (250 10p | ML237B £1.50 | TBAS820 $p | TDA253 £1.00 | BFI80 20p
et 20| BC1YS 1ob | BCase 10| ML236B £4.00 | TBASYO £1. TDA2560 s0p | BFig) 20p
B 2% Belia oy 500 2% | ML239 £.00 | TBAXO £1.50 | TDA2600 £5.00 | BF182 20p
Hivsts %b| BCIIS 10p | B2 1op [ MMs387 £1.00 | TBAY0 £1.50 | TDA2611 £1.00 | BFgs 20p
BRI P | BClle 10p | BCA63 e soll £100 | TBAY20Q £1.50 | TDA2653 £1.00 | BF[94 10p
BRX48X Tor| 2 | pesa ol INesicon 10 | TBA®0O £100 | TDAZ640 £200 | BEISS 10
p | o . - BF196 10
e R lelE Bemmow m) e se) s oan s
BSY7Y 10p | BC139 10p | BCS47 10p | NESS5 60p | (clockchip) £1.00 | TDA2593 £100 | Brios }3;
BSY9Sa 10p | BC140 30p | BC548 10p | 111 30p | TMSY9R0 £4.00 | TDA3190 £1.00 [ BR2gQ 20
BTY&80 20p | BC14] 25p | BCs56 10p | OPT600 30p | TMS9901 £1.00 | TDA3500 £2.00 | BF222 E
BSX19 17p | BC1a2 % | BCSS? 10p | OPT601 30p | TMSs2716IL £1.00 | TDA3S560 £3.50 | pF224 :‘5';
]*_1%02& ;zp BC147 Top gg::g :gp SAAG6!1 £1.00 | TMS3529 £1.00 | TDA3S71Q £1.50 | BF23g8 20p
TCES2 30p| BC148 10p | BCe3s 10p | SAATO20 o | Do 100 | ToAJSIAQ 8 S b
BC149 10 S 4 44 40,
3:‘2)291 :p BC153 10p g&g; §§p SAAI021 £4.00 | TMSW02 £1.20 | SN74LS125AN  30p | gpFassp 200
R 80| BCis4 10p | BOX32 5| SAAl024 £250 | UPD2I14C 4K RAM SN74LS 248 50p | BF256 10p
e ogmaos BN Bt oma) e ) mes.  mimd m
2N30SS 40p | BCI5Y 10p | BDI24 (metal)  60p| SAA1074 £3.00 | SN29848 sop | SNIGRG2AN £1.00 | Brase ii,,"
%:;;83 :gp Bg 1<7>0/I6 fﬁ" Bg: ;?Y ;Slp SAA107S £3.00 | SN29770BN £1.00 | SN16Y64AN 50p | BF262 15p
SN 100 | BCI72 i L. 3p | SAAlI2 £200 | SN29771BN £1.00 | SN29764AN £€1.00 | BF263p 25p
IN3583 500! BCI73 10p | BD132 J0p| SAALI30 €250 | SN29772BN £1.00 | UA721 40p | BF26a 15p
IN3904 15p | BC174 10p | BD13e J‘SJP SAALL74 £3.00 | SN7402N £1 | UA7300 40p ggﬁ :8p
2N435S 10p| BC183 10p P SN7472N £1 RGP30G 10p P
INd142 £1.0b | BCI84 10p | BD138 30p SN74107 €100 | MPSAI4 10p | BF274 10p
2Nd4444 £1.00| BC187 10p | BD140 30p SN74167 70p | MPSA43 10p | BR324 25p
2N5296 40p | BC204 10p | BD17S 30p Fliters SN7472N 20p | MJ13005 30p | BP337 S0p
2N5983 30p| BC207 10p | BD176 25p| < ¢ SN75108AN £1.00 | MIESIT 2sp | BE333 3p
2N609Y 40p| BC212 10p | BD182 €100 | >3MHz 159 | sn76001 €100 | MIE340 28p | BRos (74
2N6109 40p| BC213 10p | BDI83 70p g“}_ﬂl‘jjs o 3‘5’P . L] [BE362 :gg
NG 2533 e }8: BD2u2 () ? P 3 Pin Blue Thermistor TV Crystals BF391 15p
23 20p| BC238 8p| BD221 200 P imasusets) e Mz L L
N Tiilom 9p| B2 19| BD222 30p Thyristors PG Heat Sink 20 for £] 4333 BF423 15p
heat ;-"k sop| BC251 IOP BD228 30p | BT106 Plastic 30p | 20xTOS Heat Sink £1.00 o BF448 30p
25A437 300! BC3s2 lob | BD226 20p| BT106 Metal £1.20 | CVC Y power supply 8.86723 BF450 20p
23B407 Sanyo Pl BC262 10p| BD233 3p| BT11Y £1.00 | board £1.50 | Large or small D8 30p
03 10p| BC263b 20p | BD23S 30p| BT120 £1.00 | CVC 20/2 mains p each BF459 30p
25B474 30p| BC29a 30p | BD238 30p| BRC4443 75p | panel £2. 5 30p
2SB566 10p| BC298 10p | BD239y 15p| Gt Thyristor 60p | ITT Mains Filter .1/250v/ GEC Power Panel 469 30p
25C381 10p| BC00 so,'; BD243c 3ep| Decca 80-100 60p [ CVC 20 10 45 chasss Sop | LY. 06 Thermistor BF470 20p
23458 sop| BCI0I 3p| BD24 S0p| 2N4444 £1.00 | pots 10 k with Switch 25p | F134 New 100 | RS 10
3 30p | BD250a 30 ith Swi
e top| BC307 7| BD252 0 Nitard Sorfate Wave [ iotders > -
Pt ol M oplliBDassD e Thermistors Filter RW 153P Colour DIL - DIL DIL - QIL
23C1030 c1.00] BC327 100 | BD332 0p| VALI04 35p | TV Filter 40p | 40 Pin x 4 £1.00 16 Pin x 10 £1.00
33C1172A iop| BC28 10p| BD373b 300 ITTP7266312 lSp Mullard Surface Wave " | 42 Pin x $ £1.00 18 Pin x 10 £1.00
25C1173 10p{ BC328/338 pair  15p| BD4l6 25p| PTH4S1 AOR Filter RW 154 Colour 28 Pin x 80p 28Pinx4 £1.00
2SC1419 20p| BC337 10p | BD433 25p PT37P Fits Pye & PT34 20p TV Filter 40pt 16 Pin x IO T0p 8 Pin x 10 S0p
%gél%g 20p| BC338 10p | BD437 25p chausm)g Thermistor (fits G!1 Line Scan 24 Pin x 5 75p
1 20p| BC347 10p | BD439 50p| most sets p | P.CB. £1.00 | 14 Pin x 10 70p
252068 20p| BC349b 10p | BDSO1 303 GEC Doubie Thermistor 7Sp | ELC 1042 P.C.B. \ 30p 18 Pin x 10 0p
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A VALVE & COMPONENTS SPECIALIST!

TIGER LY6-K

TBASAD
INTEGRATED CIRCUITS s 7. T8A3400 138 | 1pazs 1.98
2.50 [ b TDA2524 1.98
2.50 d TDA2530 1.98
280 TBASTO ToAs 138
ante 218 TBABA1AI2 B
nna 380 5o | TDAZA1 218
3.80 TeAGSIA 250 | oAy 3ae
2.98 MC145106 TBA720A 2.48 TDA2571 2.88
3.38 § TBA750Q 2.85 e ae
1.75 MC1723 TBABO . 0.89 A2593 2.98
0.48 MCa3s7 98 | TBAgI0AS1.68 OAZS00NS 90
NEW FROM ANT PRODUCTS i B | RS
2.95 TBAE20M 0.78 A e
3.50 .78 . TDA2640 2.80
1.80 578 TDA2680A 2.73
L : 2.95 3.50 TA7310P 1.80 TDA2690 2.48
1t 99 + £3.50 p&p. All parts 145 | SAAI25 7.28 | TAT3IAP2.88 | 1Ragsoiax e
2.95 SAA5010 .38 TA7321P 228 2.28 UPCSeeH 8.80
to k th 9 db 4+ T A 293 gﬁgseos 173 TATE0SP 343 TBA970 2.98 UPC575C2
m 1.95 5705 1.7 TA7611AP 2.88 :
are S 18¢€r ntenna, as 230 | SASse0 283 | TAASSO 028 | Toai o8 | UPciozH
. ey o . . 4.15 SLo01B  4.85 TAA570 1.98 TCA270  1.40
seen in April issue Radio & Electronics x5 | Sl ses | TAEWX | Tokweso | 7O
p 328 SL1310  1.80 3.80 1.10 E
3.50 Sliszr  1.10 TaAgsB 1.20 TCAG50 2.50 URE1032H
8.50 L1327 1.10 TAAT00 1.7 i b
World. Send cheque or postal order B30 | Siro 48 | TA, 379 | TSAm 218 | ueciaes
0.45 SN76013N 1.98 TBA120C 1.18 TDA440 2,20
d bl A P d 095 SN76023N 1.88 TBA120T 1.08 TDAI001 1.95 UPC1158H
made payablc to Ant Iroducts. 295 SN76033N 1.98 | TBAI20U 1.00 | TPA1004A 3.28 i
2.30 SN76110N 0.69 TBA21 1.25 |  TDA1006A 2.50 UPC1167C2
2.95 SN76115N 1.28 TBAJS  1.80 TDA010 2.8 .
1.50 SN7613IN 1.30 TBA3% 0.73 TDA1035 2.50 UPCH181H
2.00 TBA44ON 2.58 TDAIA? 1.9%5 b
g . . 1.00 2.98 TBA480Q 1.28 TDA1170 1.98 UPC1182H
Write now for full details enclosing sae 1% Torsio 280 | DA% 348 e
0.95 TBA510Q 2.80 TDA127003.95 UPG1185H
. 0.95 TBA520  1.10 TDAIR7  1.70
+ 25p n Stam S o.76 SN76570N 1.00 TBAS200 1.10 | 1DA2002 1.08 UPC1191V 1.80
p ' 1.20 SN76650N 1.15 TBA530  1.10 TDA2020 2.48 UPC1350C
SN76660N 0.90 TBAS30Q 1.0 TDA2030 2.80 2.8
et
BD202  0.88 BF457  0.32 RCA18334 0.80
33203 0.78 BF458  0.38 ng:EA\gaas 0-2:
. . 204  0.70 Fa67 ¥ 5 g
All Saints Industrial Estate aaviz oas scirs 0.9 Boar ‘oes Srien  |o.e Ties 040
2 AC127 0.20 . BD223 0.48 BF597 . TIP2SC 0.42
n Baghill Lane, Pontefract, West Yorks. acizs 028 | BCTT 048 | soms 048 by [oas TPC 0.3
AC128K 0.32 . BC232 0.38 BFR40  0.23 1C 0.42
Telephone Pontefract (0977) 700949 AC141 028 | BC1s2  0.10 BD233 038 | BFR&I 028 | TIPRC 042
AC141K  0.34 8Ci82.8 0.10 B8D234 O BFR81  0.25 TIP3 0.78
P d t ACl2K 030 | BCB3 010 | BD236 048 | BFRSS 0.30 | TIPMB 076
l' 0 llC S AC176 0,22 BCi83L  0.09 BD237 0.40 BFRY  1.50 TiP41A  0.48
A M D o ﬁgwsx g.:n gg;g:LB g-?: BD238 g.«) BFR91  1.78 Rsmc: 0
187 .28 o BD241 .40 BFT42 0.28 421 .47
mateur, arine CB  Aircraft and Adwk o3 | SCae ous | B oBe | Bl a | Tew ose
: g ; 188 025 3 BD245  0.80 BFWS2  0.85 TIP120 0.
Commercial Aerials SUppIICS AC188K  0.37 8C212  0.09 BD376  0.32 BFX28 0.30 | TIPI25 088
AD142  0.79 8C212L  0.09 8D410  0.85 BFX84  0.26 TIP142 1,78
AD143  0.82 BC212LA 0.09 BD43s  0.85 BFX85  0.32 TIF46 278
AD149  0.70 8C213  0.09 B8D437  0.50 BFX86  0.30 TIPI61 2,95
AD161  0.39 BC213L  0.09 BD438  0.80 BFX88  0.28 TIP2955 0.80
AD162  0.39 8C214  0.08 BD506  0.50 BFY50  0.21 TIP3055 0.88
AD161/2 0.90 BC214C  0.09 BD508  0.40 BFY5t 0,21 TIS91 0.20
AFT14 1,50 BC214L  0.09 B8D520  0.88 BFY52  0.28 TVi06E/2 1.80
AF124  0.65 8C2378  0.09 8D538  0.88 BFYS0  0.77 2N2219 028
AF125 0,35 BC28  0.09 BD597  0.78 BLY48  1.75 2N2905  0.40
AF126  0.32 BC239  0.12 BD697  1.10 BR100  0.26 2N3053  0.40
AF127  0.40 BC251A  0.12 BD6%8  1.10 BR101  0.49 2N3054  0.59
AF139  0.40 BC252A  0.15 B8D707  0.80 BRC4443 0.88 2N3055  0.82
AF178 198 BC258 0.2 8DX32 1.50 BT100A/020.75 2N3702 012
AF239  0.42 BC258A  0.39 BDY5?  1.68 BT106  1.49 2N3703  0.32
AU106  3.28 8C284  0.30 BF115  0.38 BT116  1.20 2N3704  0.12
AU 2.00 BC300  0.30 BF119  0.88 BTl 238 2N3705 012
BC107A  0.11 BC301 030 BF127  0.24 BT120  1.85 2N3706  0.42
BC1078  0.11 BC303  0.28 BF154  0.12 BU105  1.22 2N3708  0.12
BC108  0.10 BC078  0.09 BFi58  0.22 BUIOS  1.89 2N37T73 280
BC108A  0.11 8C327  0.10 BF160  0.27 BU124  1.25 2N3792  1.38
BCI108B 0.12 BC328 0.10 BF167 0.24 BU125 1.28 2N4427 1.30
8C109  0.10 8C337  0.10 BF173  0.22 BUI%  1.80 2N4444 145
BC103B 0.12 BC338  0.09 BF177  0.38 BU204  1.58 2N5204  0.42
8C103C  0.12 BC347A  0.13 BF178  0.28 BU205  1.30 2N5296  0.48
BC114 0.1t BC461 035 BF179  0.34 U208 1.39 2N5298  0.80
BC116A 0.18 BC478  0.20 BF180  0.29 BU208A  1.52 2N5496  0.85
BC17 0,19 BC527  0.20 BF181  0.29 BU208D 1.88 2SA715  0.60
8C11s  0.24 BCs47  0.10 BF182  0.29 8U326  1.20 25C495 0.80
8C125 0.28 BC548  0.10 BF183  0.29 BU407  1.24 25C4%  0.80
BC139 0.20 BC549A 0.08 BF184 0.28 BUS500 2.25 2S5C10%6 0.80
BC140 031 BCS50  0.08 BF185  0.28 BU526  1.90 2SC1106  2.80
BC141  0.28 BCs57  0.08 BF194  0.11 BUYE9B 1.70 2SC1172Y 2.20
BC142  0.21 BC5578  0.08 BF185  0.11 MJ3000  1.98 28C1173 118
BC143  0.24 BC558 ~ 0.10 BF196  0.11 MJE340  0.40 25C1306  1.00
~ o BC147 0,09 BCY33A 1.80 BF197  0.1% MJES20  0.48 25C1307 1.80
2 8C1478  0.09 BD115  0.30 BF198  0.16 MPSA13  0.29 25C1364 0.50
5 BC148A 0.09 BD116 0.80 BF199 0.14 MPSA92 0.30 25C1449 0.50
BC1488 0.09 B8D124P  0.59 BF200  0.40 MRF450A 25C1678 1.28
MODEL CR-2 ETGE B oI OEE ) e.nm R
u BC157 0.12 . BF245 0.30 MRF453 17.80 28C1945 2.
uniden L R' 02 1 BC138 009 | BDI33 040 | BF2S6/LC 0.28 | MRF454 23.80 | 25C1353 0.98
A N i i . BC159  0.09 gg:gg g-% BF257  0.28 MRF475  2.50 2221957 o.ag
i BC160  0.28 . BF258  0.28 MRF477 10.00 25C1969 1.9
compact communications receiver with full professional Bciso [lgree ooy loae | oEB 28 e I e
specifications and facilities. BCI708  0.15 BD138 030 BF271 026 | OC42 085 | 25C2029 1.95
BC171  0.09 ggﬁg g-gg BF273  0.13 0OC4s 075 222207& 1.48
BC171A  0.10 g BF336 0.34 0OC45 0.55 25C2091 0.85
0J Full Frequency coverage of 150KHz to 29.999 MHz and 78 8Ci7ie 040 | BDl4 140 | BF37 020 | OC70 048 | 25C209 2.80
BC172_  0.10 8D159 0.8 BF338  0.32 ocn 055 25C2166 1.88
to 108 mHz. BC1728 0.10 Boteol  iso BFiss 037 | OCel 080 | 25Cx14 080
i BT ; BC172C  0.10 . BF362  0.38 R2008B  1.70 2371 0,
0O Maximum seHSItIVIty on AM/SSB/CW, also FM, with BC1738 0.10 gg:;g g;g BF363  0.38 R20108  1.70 :1’20234 11)50
i i . BF371  0.20 R2322  0.58 211 95
Narow/Wide filter. i 8D201  0.83 BF394  0.19 R2323  0.66 3SK4e5  0.70
O Memory for any 6 AM/SSB and 6 FM frequencies, plus = BF422 032 | R2540 248 | 35K 0.88
R A . 1989 0.40 X
automatic scanning between any two frequencies. DIODES B 014 naoe 208 | CRT TUBES
O Keyboard entry of frequency shown on LCD display. wAis 008 | BYeoomoas | INioe 098 | A selection available. Prices
i BA115  0.13 BY223 0.90 IN4148  0.02 on request.
O External sockets for aerial, earth, headphones, and Bl o v oea] | [Nams feez
loudspeaker. BAlE 047 | BY20.500022 | N1 0.2 | 3BPI  £13.50 DI0-210GH £48
) R , . L IN5402 0. x
O Operation from internal batteries, 12VDC, or 240 VDC. BA155 0.3 | BYX36-150R IN3403 012 gg;;% g 3377 1911 :g
. BAISS  0.15 0.20 N X 3
O Only £189.75 inc VAT and P&P. BA1S? 030 | BYX33-600R INs4os 012 | SEADP7T €48 95447 €138
BAX13 0.04 .80 IN5406 0.13 5 £220
BAX16  0.08 BYX55-6000.30 INS407  0.18 MIZISIGVEY
8B1058  0.30 BYX71-6001.10 {N5408  0.18
BT151  0.79 BZY95C300.35 ITT44  0.04 TV spAREs
ngg o.u‘) 8A47 0.09 1TT923 0.168
: 127 0.4 A0 0,08 ITT2002  0.10 | We now have available from
H H BY133 0.16 OA91 0.06
Vectis Yard, Cowes, Isles of Wight BV a8 | oA oo stock a range of popular TV
BY17 1.20 0A202 Sparesincluding: Line output
G 02 010 | 74LS SERIES ;
Te' (0983' 293996 BY179 0.63 IN914 0.04 transformers. Tuners - Tri-
BY182  0.55 IN4001T  0.04 Prices plersetc. Price List Available.
BY184  0.35 IN4002  0.04 available
P = IN4 .
Dealer Enquiries Invited. Barclaycard. Access 003__0.04
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PHONE P. M. COMPONENTS LTD TELEX  [ma)

0474 813225 DEPT REW SELECTRON HOUSE, WROTHAM ROAD 966371 g
3LINES MEOPHAM GREEN, MEOPHAM, KENT DA13 0QY PM COMP E

.10
1.00 | PCF87 QV06-20 29.50 2.00 | 30FL13
0FL14 125
A SELECTION FROM OUR o0 avas-ies 120 L2
0.78 QY4-250 65.00 “.M“
A1714  18.50 E1148 1.00 EF98 0.90 1.50 QY4-400 71.95 K
A1998 11,50 | E152¢  8.95 EF183  0.85 1.06 R10 1.50 1.00
A2087  11.50 | EAS0 1.00 EF184  0.85 3.50 R16 1.20
A2134 1495 | EAT6 1.95 EF730  1.80 4.00 R17 1.20
A2293 650 | EAT9 195 EF731  3.50 3.50 1.20
A2521  21.00 | EAA9T  0.60 EF732  3.50 . 0.80
A2599 37.50 | EABCB0 0.70 EBBO0  11.00 X 1.20
A2900 11.50 | EACO1  2.50 EF805S 13.50 | HL0  0.70 V241C/1K n“
A3042 24.00 | EAF42 1.20 EF806S 14.50 HL32 1.50 195.00 | 3A2 3.93 s
A3283 24.00 | EAFS01 3.50 EF812  0.65 H133/DD 3.50 250 V246A/2K 3A3A 3.95 ios
AC/HL/DD EB34 1.50 EFL200 1.50 | HR2 4.00 X 14. 315.00 | 3A4 1.10 9
400 | EB41 395 | EH® 072 | HYx  1.00 0.80 | RG3250A3.50 | vi39 3.50 | 3AL5 098 1.
AC/THI 400 | EB9t  ©0.52 | EK® 072 | HVR2 300 | PCL80s 090 | HG31250A VLSE31 10.95 | 3aT2  3.38 130
ACT22 %975 | EBC33 250 | EL32 095 | KA 9500 | PDS0  3.50 5250 | vP4p 450 | 3aw2 338 o)
AC/VP2 400 | EBCA1  1.95 EL33 400 | K31g 88.00 | PD510  3.65 RK2K25 62.50 VP133  2.00 | 382 3.00 w 72
AC/S2PEN EBC81  1.50 EL34 225 | KR6/3 45.00 | PEN4DD 2.00 RG4-1000 VR75/30 3.00 | 387 4.50 A3
8.50 | EBC% 0.90 EL34Philips KT8C 7.00 | PEN2S  2.00 10.00 VR0l 2,00 | 3826  24.00 e
AH221  39.00 | EBCS1  0.90 3.50 | KT3C 3.50 | PEN40DD 2.50 | RK-20A 12.00 | VR105/% 1.50 | 3828  12.00 o098
AH233  39.00 | EB91 0.60 EL36 1.50 | KT36 2.00 | PEN45 3.00 | RLIS 150 VR150/30 1.18 | 3C4 1.00 ]
ALE0 8.00 | EBF33 250 EL37 9.00 KT44 4.00 | PEN450D 3.00 RPL16  12.00 vT52 250 | 3C45 ~ 24.00 28
AN1  14.00 | EBF30 0.88 EL38 8.00 | KT45 4.00 | PEN46  2.00 RPY13  2.50 vuz29 4.50 | 3CN3A 250 w F
ARP12 070 | EBF83 0.65 EL41 3.50 | K61 4.00 | PFL200 1.25 RPY43  2.50 vuse 1.80 | 3CS6 0.95 Rigs
ARP34  1.25 | EBF85 0.95 EL42 2.00 | KT63 2.00 | PL21 2.50 RPYS2 250 wr7 5.00 | 3CY5 1.50 o
ARP35  2.00 | EBF8S 0.70 EL81 8.95 | KI660SRAM PL36 0.95 RR3-250 37.00 w729 100 | 3Cx3 250 Sico
BL63 200 | EBF33 095 EL82 0.58 10.50 | PL38 1.50 RR3-1250 W739 1.80 | 3D6 4.50 75C1 295
BS450 67.00 | EBL1 2.50 EL84 0.78 KT66USA 7.18 | PL81 0.72 85.00 X24 1.00 | 3D21A  29.50 ™ 3.00
BS810 53.00 | EBL21  2.00 EL8S 4.50 | KT66GEC PLBIA  0.72 RS613  45.00 X66L 495 | D2 19.80 85A1 °.50
BSgl4  55.00 | ecs2  0.7% EL86 0.85 1495 | PL32 0.60 | RS685 54.95 X76M 198 | awaGT  2.50 85A2 1.50
CIK 16.00 | EC70 1.75 EL%0 1.50 KT77 Gold | PL83 0.52 RS688  $52.15 XC24 1.50 | 285518 115.00 WAV 10.00
C3JA 1600 | ECe0  9.50 EL9t 6.00 | Lion 9.50 | PL84 0.78 | S6F17 595 XC25 050 | 4pQ7A  1.78 20C1 270
C1112G 70.00 | ECB1 7.95 EL95 0.70 | KT81 7.00 | PL88 1.00 S6F33  29.95 XFW47 150 [ 4857 59.00 0CG  13.50
C1108 5495 | EC86 1.00 EL153  12.95 | KT88USA 9.00 | PL9S 1.78 S11€12  38.00 XFW50 150 [ 4250A @5.00 91AG 9.00
Cl13a  32.00 | EC83 1.00 EL183E 3.50 | KT88 Gold | PL302  1.00 $30/2K  12.00 XG2-6400 4C27  28.00 QAG  12.50
C1148A115.00 | ECo0  1.10 | EL183P 3.50 | Lon 1895 | PL345 12.50 | S104/1K 10.00 35.00 | 4C23  25.00 BAY 1250
Ct149/1 EC91 550 | EL360 7.95 | KTWel 250 | PL500 095 | S109/1K 15. XG5-500 2250 | 4Cx250BITT 95A1 630
130.00 | EC92 1.25 EL500 1.40 | xTwe2 250 | PLsoo  1.10 | S130 5.95 XL1-5V  1.50 37.50 108C1  1.50
C11501 EC93 1.50 EL504 1.40 | KTWe3 2.00 | PL504  1.95 [ Si3oP  S5.95 XL628FT  7.50 15082 695
135.00 | EC95  7.00 EL509 S5.25 | KIZ63 2530 | PLsss  1.96 | SC1/800 5.00 XNP12  2.50 | 4CX250B 150C2  1.50
C1534 32,00 | EC97 1.10 EL519 6.95 | L63 150 | PL50S  4.85 SC1/1200 5.00 XP1002 29.00 | EWMAC 58.00 150C 2.5
CCA 2.60 | ECBO10 12.00 ELB02  3.85 | L10Z2K ©.95 | PL519  4.95 SC1/2000 9.00 XR1-1600A 4CX2508  sur- 150G 26.00
CCiL 090 | ECC3R2 3.30 EL821  8.50 | L120/2K 12.00 | P80z 595 | SDeocoM 49.50 | pius  ex-gov- 274A . 18.00
Clas 200 | ECC33 3.50 EL822 1295 | LSB 695 | PL82T 3.50 45.00 XR1-3200A ernment 1 18587  1.80
CVNos Prices | ECC35 3.50 EM1 900 | M502A 80.00 | PLB20 295 | SP2 1.50 79.50 | 4CX2508 307 5.00
on request ECCB1 1.15 EM4 9.00 M537A  €0.00 PL5557 29.50 SP41 .00 XR1-6400A tested ex- 328A 15.00
D63 1.20 | ECC82 0.55 EMBO 0.70 M5143 185.00 | PY32 0.60 SP42 3.00 99.80 | equipment 38A  17.50
DAF9t 045 | ECCE2 Philips/ EMB1 070 | Ms8079  6.00 | PY33 0.50 | sss01  35.00 Y63 1.50 6.00 125A5  8.00
DAF91  0.70 { Mullard 1.38 | EMB4  1.88 | Msos2  7.80 | PY81 070 | ST 1.50 Y65 6.95 | 4CX350A71.50 4310 2.00
DC70 1.75 | ECCe2 EM85  3.95 | Maoss 325 | pvaz 0.70 | STv280/40 Y602 1200 | 4D2%6  75.00 5728 35.00
DC%  1.20 | Philips  1.10 EMs7 250 | Mool 7.50 | PYs3 0.70 11.95 YD1100 75.00 | 4GS7 2.28 iso 705A 8.00
DCX4-1000 ECCB3 0.8 | ENO 800 | M09 3.00 | PYss  0.88 | STvzac/e0 YJ1060 265.00 | 4Gv7 228 o 700A 8.00
12.00 | ECC83 EN32  13.50 | M8038  S5.50 | PYS00A 1.95 19.95 YL1020 29.00 | 4JC6A 295 e 715A .00
DCX4-5000 Philips ~ 1.95 EN91 110 | MB099 500 | PYB0O 0.79 | SU4z 495 YL1070 415.00 | 4J52  75.00 ras 715C  45.00
25.00 | ECC84 0.50 ENg2 450 | M8100 550 | Pyso1 Q.79 | T825/3000 YL1071 109.00 | 4X150A 25.00 oo 7256  275.00
DET16 28.50 | ECCBS 0.60 ESUS72 28.00 | M8136  7.00 | Q13-110BA €0.00 z77 120 | 5A152M  9.00 u..u 803 14.95
DETi8 28.80 | ECC86 2.75 EY51 080 | M8137  5.50 47.50 | TB2-300 45.00 Z303C  9.00 | 5A163K 10.00 m o a05 29.00
DET24 39.00 | ECC88 0.85 EY81 1.50 | M8i61  6.50 | QB3-300 30.50 | TD1-100A 2359 9.00 | SA170K 6.25 o 807 1.60
DET25 22.00 | ECC9t 2.00 | EY83 1.50 | M@l 550 | QEO3-10 3.50 25.00 75055 15.00 | 5A-206K 10.00 wuo 810 55.00
DF9t 0.70 | ECC180 0.72 | EY84 s9S | M8163  5.50 | QE06-200 TDO3-100 Z520M  4.00 | 5A-180M 9.00 e 1A 12.98
DF®2  0.60 | ECCI89 0.78 EY86/87 0.50 | M81%0  4.50 £145.00 35.00 Z521M  8.00 | 4AM8  4.18 s 813 18.50
DF9% 06S | ECC801S 3.50 EYss 0.55 | Ms8195 650 | QF40  65.00 TDO3-10€ Z700U  3.00 | 5AM8  2.18 “.uo 813USA 59.50
DF97  1.00 | ECCE03S 3.50 | EY91 $50 | M81%6 550 | QP25 1.00 28.00 2749 060 | 5AN8 120 b &334 118.00
DHE3 120 | ECC804 0.60 | EY500A 1.50 | M8204 550 | QQEO3-12 TDO3-10F Z759  19.95 | 5AR4 2,00 B66A 3.50
DH77 0.90 | ECCBO7 2.50 EYB02 070 | MB223  4.50 6.50 28.00 Z800U  3.00 | 5AU4 1.50 872A  19.00
DH79  0.58 | ECC200012.00 | EZ35 0.7s | Ms2z4 200 | QQEO3-20 TD3-12 4.00 | Z803U 18.95 | S5B.110M 10.00 873 €0.00
DHt49 200 | ECF80 0.85 | EZ40 2.7 | M85  3.50 27.00 | TP25 1.50 ZA1000 1280 | 5B-254M 14.50 864 5.50
Dk9t 090 | ECFs2 0.85 | EZ41 2.45 | ME1401 20.50 | QQEO6-40 TSPs  7.00 ZA1001  1.80 | 5B-255M 14.50 00 2.95
DKg2 120 | ECF8s  1.70 EZB0 0.60 ME1402 29.50 30.50 hag)l 1.50 2A1002  1.80 | 5B255M 19.50 954 1.00
DK5  2.50 | ECF200 1.85 | EZ81 0.60 | ME1501 14.00 | QQVO26 TTi5  34.95 ZC1040 8.00 | 5B/256M 9.00 oo 1.00
DL35 1.00 | ECF202 188 EZ90 1.35 | MH4 3.50 16.50 TY2-1254A ZM1001 8,00 | S$B-257M 9.00 956A 1.00
DL63 100 | ECFBO1 085 F6064 295 | MHLDé 4.00 | QQVO3-10 60.00 ZM1005 B8.00 | 5B-258M 14.50 12994  0.60
DL 230 | ECF804 86.00 FW4/800 2.95 | ML4 4.50 5.50 TY4-400 70.00 ZM1020 893 | 5C2  40.00 1619 2.50
oL73 2.50 ECF805 2.50 G1/371K 30.00 MS48 5.50 QQVO03-20 TY7-6000A ZM1021  8.00 5R4GB  2.80 1625 3.00
DL9t 1.50 | ECFB06 10,28 | G55/1K 900 | MU4 150 18.50 38500 | ZM1023 7.95 | SR4GY  2.80 1626 3.00
DLZ2 150 | ECH3  2.50 | G180/2M 9.00 | N37  12.80 | QQvO3-208 TY8-600W ZM1041 14.00 | 5T4 5.95 2050W  9.50
DL%3 1.10 | ECH4  3.00 | G240/2D 9.00 | N78 9.85 32.00 385.00 | ZM1050 14.00 | SU4G 195 2050 7.00
DL94 250 | ECH3s 245 G400/1K 14.00 | N78 1495 | QQVO6-40A TYS2/250 ZM1082 9.00 | 5U4GB  2.50 3545 4.00
DL9 250 | ECH42 1.00 | GCi0B 17.50 | OA2 0.85 19.50 375.00 | ZM1084 10.00 | 5V4G 128 G13C 400
DLS10 1350 | ECHs1 0.65 | GCioD 17.50 | OAZWA 1.50 | QQVO7-50 UB-20 278 ZM1177 9.00 | SY3GT  1.95 4280 9.00
DLS16 1000 | ECH83 0.78 | GC10/4817.50 | OA3 2.80 63.50 Ulg  11.98 | ZM1202 8500 | 524GT 085 5642 0.50
DM70 195 | ECH34 0.9 | GCI0/4E17.50 | OB2 0.85 | QQz03-20 u24 200 | ZM1263 400 | 6302 070 5651 2.50
‘DM160  2.75 | ECH2000 1.50 | GC12/4B17.50 | OB2WA 1.25 42.50 u2s 0.90 | ZM1612 3.00 | 6A/203k 9.00 5654 1es
DYs1 1.50 | ECLe0 0.60 GDseW 8.00 | OC2 2.50 | QQZO6-40A u26 0.90 1ACE 120 | 6ASG 1.50 5663 1.95
Dyss/s7 085 | ECLB2 0.65 GDT120M 5.00 | OC3 1.50 45.25 U3z 2.00 1B3GT  1.95 6ABS 0.66 5670 3.28
Dvéoz 072 | ECLS3  2.50 GE10 9.00 | OD3 1.70 | GS7220 1.50 U4t 8.95 185 2.50 | 6AC7 200 5672 450
ESOCC 850 | ECL84 0.74 | GN4 .00 | OM4 1.00 | QS75/40 3.00 | USO 200 | 1B2 1000 | 6AF4A  2.50 5675  23.50
EBOCF  11.00 | ECLE5 0.69 GN10 18.00 | OM5B  3.00 | QS92/1D 8.00 us2 3.00 1B24 1495 | B6AF9 4.18 5687 4.50
ESOF 1350 | ECLe6  0.80 | GRI0G 4.00 | OMS 1.75 | QS95/10 4.85 U191 0.70 | 1B35A 29.50 | 6AGS  1.50 5692 2,50
ESOL 1150 | ECL80s 0.69 | GR10J 4.00 [ ORP43  2.50 | QS108/45 4.00 u1g2 1.00 | 1C1 120 | 6AG7  1.95 5696 2.50
E8ICC 350 | EF37A 200 | GS10C 16.50 | ORPSO  3.95 | QS150/15 6.95 U193 085 | 1C5GT  1.00 | 6AH6  1.50 5704 350
E8IL  12.00 | EF39 1.10 GS10H 12.00 | P61 250 | QS150/30 1.15 u2st 1.00 1D5 1.00 | 6AJ4 2.00 5718 .50
EB2CC  3.80 | EF41 3.50 GS120 1200 | P41 250 | QS150/45 7.00 uso1 0.78 1FD1 0.90 | 6AJ7 2.00 5725 2.50
EBCC 350 | £Fa2 350 | GTIC 14.00 | PABCB0 0.50 | QS120 3.8 UABCBC 0.85 | 1GI3GT 1.00 | BAKS 1.00 5726 2.50
E83F 5.50 | EFs0 250 | GTICS/S PCB6 075 | QS1202 3.95 UAF42 100 | 1L4 080 | 6AKE  2.00 5727 2.50
E86C 950 | Efss 4.95 43.00 | PCBS  0.75 | QS1203 4.15 UBFeo 0.60 | 1L6 1.50 | 6AL5  0.80 5749 2.50
€88C 795 | EFN 1.50 GTE175M 8.00 | PC82 350 | QS1205 3.95 UBC41  1.78 1LA6 1.00 | 6AM4 325 5750 2.00
E88CC  3.80 | EF72 1.20 GTR150W 1.00 | PC97 1.10 | QS1206 3.95 uBCsl  1.50 INSGT 250 | 6AMS  6.00 5751 3.50
EOCC 850 | EF73 100 | GU20 35.00 | PC800 1.10 | QS1206 1.08 UBF89  0.60 | 1S2 0.35 | 6AM6  1.50 5763 495
E90F 7.95 | EF80 0.55 GU20 70.00 | PCOO 128 | QS1207 0.90 uBt21  1.78 174 0.70 | BANS 3.95 5814A  3.28
E9!H 450  EFs3 350 [ GXU1 1350 | PCCs4 0.40 | QS1208 0.90 uce2 120 | 1Us 1.00 | 6ANBA 2.83 5840 250
ERCC  3.95 | EFss 0.50 GXU3 2400 | PCC85 0.54 | QS1209 2.00 uccss  0.70 1X28 1.40 | 6AQS 1.50 5842 11.00
E99F 6.99 | EF8s 1.25 | GXU50SS PCCES  0.70 { QS1210 1.50 uccss 0.0 | 2C21 1.00 | 6AQ8  0.85 5879 2.90
E130L  19.95 | EF86 Special 14.50 | PCC8Y 070 | QS1211  1.80 UCF8o  1.00 2C39A 23.50 | 6AR8 3.95 5834  39.50
E180CC  8.50 | quality 2.50 GYs01 120 | PCC189 0.70 | QS1212 3.20 UCH21  1.20 2C39BA 39.50 | 6AS5 1.50 5009 4.50
E182CC  9.00 | EF89 0.85 GYso2 1.00 | PCCBO5S 070 | QS1213  5.00 UCH41 120 | 2C40  37.00 | 6AS6 1.50 5963 2.00
E180F  6.50 | EF91 150 | Gz0  1.00 | PCCS06 080 | QS1215 2.0 UCH42 1.35 | 2C40A 55.00 | 6ASIG  7.50 5965 228
E186F 830 | EFg2 2.50 | GZ3 1.00 | PCEB2 080 | QS1218 5.00 UCH81 0.65 | 2C42 2950 | 6AT6  O.75 5993 8,00
E280F  19.50 | EF93 0.95 Gz32 1.00 | PCFB0 0.85 | QUI7  9.50 UF85 120 | 2051 0.75 | 6ATS 1.78 e 5005 1.95
€283CC 10.00 | EF94 0.95 GZ33  4.50 | PCFB2 0.60 { QU37 11.50 UF41 1.48 | 2Cs3 3200 | 6AU4  2.00 muwo a0 6012 10.00
E288CC 13.50 | EFos 100 | GZ4 215 | PCFa4  0.85 | QVO3-12 4. UFs2 145 | 20Ys 150 | 6AUs  0.85 | BFI3 5 6021 295
EBIOF  18.50 | Ero7 090 ' Gz37 450 |_PCF86 120 | QVQ525 1.75 UFso 080 | 287 150 | 6Ave  0.75 5 .00 . 6057 250
- ™ 6059 378
“Eserone  BASESETC. ZENERDIODES [CALLERS WELCOME | i
RESISTORS 876 6.18 BZX61 0.15 2] jaiso
PREFERRED VALUES BiGSKied|s 62 7VS V2 U1 10V 11V 12V 13V 16V w54 328
16V 18V 20V 22V 30 K
wmw%mn w...“m W%M M..w“ 39V 47V 51V 56V 68V 75V * ENTRANCE ON A227 6072 ”»o
6080 75
4 Watt :coo o BoAsured BZY88 0.07 50 YDS SOUTH OF MEOPHAM GREEN| &eows £33
- - 2V7 3V 3V3 3V6 3V9 4V3 4V7 5V1 5V6 6096 2.85
5KE-12K 0.19 LR V2 6V8 7V5 6V2 9V1 10V 11V 12V 13V CAR PARKING AVAILABLE 6132 10.00
4 i»: 15K-22K 0.20 8PINDIL 0.14 JSVAIEVI20Vj24VI27VISOV) Open Monday-Friday 9am-5.30pm mem w.“
14PinDIL 0.18 * 24 HOUR ANSWERPHONE SERVICE * 6157 2.50
1R-10K 0.20 14PinDIL/Q THERMISTORS BATTERIES ACCESS AND BARCLAYCARD ORDERS WELCOME 6201 6.95
0.30 * MANY OTHER ITEMS AVAILABLE * 6211 2.50
11 Watt scax o l6PnoIL 017 A 023 | 7V Power Mike 6267  1.50
. 0565 0.23 atteries
e = CANS 027 VAII4 070 | TRI75£1.40 ea UK ORDERS P&P 50p PLEASE ADD VAT AT 15% ool imee
: . BY9APCB 0.18 VATB650 0.48 other prices on 7247 2.00
17 Watt xox 0z Be .18 VAI097 025 request EXPORT ORDERS WELCOME CARRIAGE/POST AT COST| 7380 950

JUNE 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 83



——DATES FOR—
—YOUR DIARY —

Dates for your Diary is updated every month.

Club secretaries and organisers are requested to send information of
forthcoming events as early as possible

to Radio & Electronics World, Dates for your Diary, Sovereign House, Brentwood, Essex CM14 4SE

Date
11 May

13 May

15 May

16 May

18 May

21 May

23 May

25May

27 May

30 May

1June

2-9June

2-3June

3June

4June

6June

8June

84

Function

TV Showrepeat

Japanese Morse: talk by Norman Kendrick
G3CsaG

First Sunday DF Contests

Operating evening using club callsigns GARQT &
G6TBH onHF & VHF

Foxhuntbriefing

AGM

AGM

Amateur Satellites-talk by G3AAJ at Downs
Model Engineering-Michael Kingston

2 Metre SSBnight

Equipment Demonstration by Gordon Adams,
G3LEQ

Talkon Slow Scan TV

HF Field Day Preview

Basic Computing techniques

Oscar 10by G3vzZV

Talk by winners of Homebrew contest
Plymouth Rally

ATV Night

DF Practice, from Heswall fay-by
Modifications to the Club’s FT221 by G4MYB
HF National Field Day

Operation Overload-aspecial eventstation
HF National Field Day

70MHz CW contest, 6 hours section

Quiz; round two

Lecture: Radio Interference Service

Summer Barbecue at Old Warden
Club quiz

Location

Dunstable Downs Radio Club
S Manchester Radio Club
Wirral and District AR Club

BigginHill AR Club

S Bristol ARClub

S Manchester Radio Club
Kent Repeater Group

Sutton & Cheam Radio Society
Leighton Linslade Radio Club

SBristol ARClub
Wirral and District AR Club

The Home Counties Amateur
Television Club

Farnborough and District Radio
Society

Fareham & District AR Club
Dunstable Downs Radio Club

S Manchester Radio Club
Devonport Secondary School,
Park Ave, Devonport, Plymouth

SBristol ARClub
Wirral and District ARClub

S Manchester Radio Club
Leighton Linslade Radio Club
Southampton Private ARClub -
Royal British Legion premises
Leighton Linslade Radio Club
Wirral and District AR Club
Leighton Linslade Radio Club
S Bristol ARClub

Dunstable Downs Radio Club
S Manchester Radio Club

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

Contact

P Seaford G8XTW
G3FVA, G3UHF,
G8SMR

G Scott G8TRY

I Mitchell GANSD

G8X1H/G40PQ
GSFVA,G3UHF,
G8SMR

MW Stoneham G4RVV
G3HSK

P Brazier G6JFN

GBZTX/G6ZTY
G Scott G8TRY

PW Andrews G6MNJ
P Taylor GAMBZ
BDavey G4IT6

P Seaford G8XTW

G3FVA, G3UHF,
G8SMR

Peter GBWAX
G Scott G8TRY

G3FVA, G3UHF,
G8SMR

P Brazier G6JFN
L Smith GAVNK

P Brazier G6JFN
G Scott G8TRY

P Brazier G6JFN
Len G4RZY

P Seaford G8XTW
G3FVA, G3UHF,
G8SMR
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DATES FOR YOUR DIARY

10June

13June

14June

15June

17June

18 June
19June
20June

22June

24June

27 June

29June

2 July

4July

6July

7-8July

8July

9July

10July
11July

13July

15Jduly
17 July
18July
21 July

JUNE 1984

Contest-425 MHz Trophy
Contest-432 Trophy
Elvaston Castle Mobile Radio Rally

Longleat Preparations
Talk on Racal Equipment G3VCX
‘Electronic Music Demonstration’

Latest Developments on Top Band Direction
Finding Techniques by Dave Holland G3WFT

Royal Navy ARS Mobile Rally
D FHunt

G8ELA on Packet Radio

Spring sale of surplus equipment

Longleat Final Briefing

VHF NFD Planning

Mid Summer 1.8 MHz direction finding
competitionfollowed by barbecue
Carbootsale

Rig Tweaking Night

The Eileen Mediey Challenge Cup DF Hunt
Outside Activity Nighton70cmand23cm TV
VHF Field Day Preview

Anintroduction to operational amplifiers by Chris
Ward G4HON

Electrical and Electronic Tool Aids for the Radio
Enthusiast, by Mike Wells of ABEngineering Co
Ltd

Lecture-RSGB
BBQ

Preparation for VHF NFD contestatweekend
VHF NFD 4 band clubentry
VHF National Field Day

Radio Rally

Quiz, round three at MK and DRS in Newport
Pagnell

Visit IBA Transmitter Site at Emley Moor
70cms night

The synthesis of the elements by Mike Ellis
G4ROM

D FHunt
QRP Operating Christopher Page G4BUE
Computernight

Radio & Electronics Fair, Open 9.30am-5pm

Wirral and District AR Club
Leighton Linsiade Radio Club
Nunsfield House Community
Assoc-ARGroup

S Bristol ARClub
Farnborough and District Radio
Society

Edgware & District Radio Society

Manchester Radio Club

HMS Mercury nr Petersfield
Wirral and District ARClub
LeightonLinsiade Radio Club
Biggin Hill AR Club

S Bristol ARClub

Dunstable Downs Radio Club
S Manchester Radio Club
Dunstabie Downs Radio Club
S Bristol AR Club

Wirral and District ARClub
The Home Counties Amateur
Television Club

Farnborough and District Radio

Society

S Manchester RadioClub

Leighton Linslade Radio Club

SBristol ARClub
Wirral and District ARClub

S Manchester Radio Club
Wirral and District ARClub
Farnborough and District Radio
Society

West Manchester Radio Club

Leighton Linslade Radio Club

Bury Radio Society
S Bristol AR Club

S Manchester Radio Club

Wirral and District AR Club
BigginHill AR Club
S Bristol ARClub

Royal VictoriaHall, S’borough

G Scott G8TRY
P Brazier G6JFN

John Robson G4PZY

G4KUQ/G4RZY
P Taylor G4AMBZ
G3MNO

G3FVA, G3UHF,
G8SMR

AWalker G4DIU
G Scott GBTRY

P Brazier G6JFN

I Mitchell GANSD
G4KUQ/G4RZY

P Seaford G8XTW
G3FVA, G3UHF,
G8SMR

P Seaford G8XTW

G4SDR Mark
G Scott G8TRY

PW Andrews G6MNJ

P Taylor G4MBZ
G3FVA, G3UHF,
G8SMR

P Brazier G6JFN

G4FRG/G4ROX
G Scott G8TRY

G3FVA, G3UHF,
G8SMR

G Scott GBTRY
P Taylor G4AMBZ
Alan Nixon

P Brazier G6JFN

B Tyldsley G4TBT
GA4EIA Martin

G3FVA, G3UHF,
G8SMR

G Scott GETRY
I Mitchell GANSD
G1DBH Brian

W Kent AR Society

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Price (£)
AC1 0.38
AC127 0.30
AC128 0.30
AC128K 0.34
AC132 0.55
AC141 0.26
AC141 0.28 |
AC141K 0.40
AC142 0.26
AC142K 0.48
AC151 0.45
AC152 0.45
AC176 0.28
AC176K 0.48
AC187 0.26
AC187K 0.40
AC188 0.28
AC188K 0.40
ACY40 0.88
AD142 1.10
AD143 1.10
AD149 096
AD161 0.42
AD16: 0.42
AD161/AD162 0,98
AF106 0.48 |
AF114 210
AF115 2.10
AF118 2.10
AF117 2.10
AF118 0.85
AF121 0.62
AF124 0.48
AF125 0.48
AF127 0.48
AF139 0.68
AF178 0.68
AF239 0.68
AF2795 0.72
AL100 250
AL102 1.88
AL113 2.20
ASY80 1.75
AU110 1.40
AY102 4.32
BA102 0.34
BA110 0.67
BA121 0.40
BA129 0.38
BA148 o.16
BA154 0.08
BA155 0.10
BA156 0.08
BA157 0.28
BA164 0.14
BB1048 0.52
881058 0.30
BB105G 0.48
881108 0.42
BC107 0.10
0.12

EAST CORNWALL COMPONENTS
DEPT REW 6 119 HIGH STREET

WEM
SHROPSHIRE SY4 5TT 1EL: 0939 32689

86

ZENER DIODES
400mW Plastic 3V-75V 8p each 10/7Sp
1.3W Plastic 3V-200V 15p each 10/£1.40
15W Flange 4.7-47V £1.26 each
2 5W Plastic 75-75V 87p each
20W Stud 75-75v £1.31 each
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INTEGRATED CIRCUITS
AN240P 3.42
AN214Q 3.88
AN715Q 2.90
CA3065 1.75
CA403tP 2.88
CA4102 3.30
CA4250 3.50
CA4400 2,98
CA4422 3.07
LC7120 5.33
LC7130 5.26
LC7137 5.18
LM380N 0.80
LM1303N 2.52
HA1151P 3.12
MC1307P 1.85
MC1310P 1.88
MC13t2pP 2,25
MC1327P 1.78
MC1330P 0.83
MC13449P 1.85
MC1350P 1.20
MC1351P 2,50
MC1352P 1.50
MC1357P .88
MC1358P 1.30
MC1496L 1.15
ML231B 2.10
ML232B 2.10
ML2378 2.30
NES555 0.25
C-mos555 0.88
NE556 0.80
SAA1024 5.35
SAA1025 8.40
SAS560A 2.50
SAS560S 1.85
SAS570S 1.85
SAS580 2.85
SAS5%0 2.82
SC9503P 1.10
SL432A 4.00
SLI0B 5.20
SL9178 6.25
SL1327Q 1.10
SN76003N 2.44
SN76013N 1.90
SN76023ND 2.90
SN76033N 2.45
SN76110N 1.12
SN76115N 2.00
SN76131N 1.85
SN76226DN 1.80
SN76227N 1.10
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Price (£} | Type
]

TBAS70

TBABS41BX1

TBA651
TBA673
TBA700
TBA750
TBA800
TBAB10P
TBAB10S

TBA920/Q
TBAS50/2A

TCA270SA
TCA800
TCA940
TDA440
TDA1002
TDA1003A
TDA1004A
TDAT006A
TDA10358
TDA1044
TDA1170S
DA1190
TDA1200
TDA1270Q
TDA1327A

TDA1352A/8

TDA1412

TDA2571A
TDA2581
TDA2590
TDA2591
TDA2593
TDA2610

I TDA2611A

TDA2640
TDA2680
TDA2690

TDA3950/A/B

UPC554C
UPC557+H
UPC566H
UPC575C2
UPC1018C
UPC1025H
UPC1032H
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Type Price (£} | Type Price (€)] Type Price (£)| Type Price () | Type Price (£) VOLTA
BF258 0.30|BT101/300 1.15|BYX36/1 0.22 | TIP32 0.40 [ ELI
0.32{BF259 BT101/500 1.28|BYX36/600  0.28 | TiP32C 0.60 ic
0.76 | BF262 BT102/300 1.35|BYX48/300  0.72 | TIP33A 0.63 0.30
0.68 | BF263 BT102/500 1.85BYX49/300  0.47 | TIP34A 0.72 0.30
0.68 [BF270 BT106 1.50|BYX55/350  0.29 | TIP41C 0.46 0.30
0.76 BT108 1.30{BYX55/600  0.33 [ TIP424 0.52 0.30 °
0.75 BT109 1.18|BYX71/600 1.18 | TIPa7 0.60 0.50 oi50
0.68 BT116 1.25|BYZ12 0.42 | TiP110 0.88 0.50 oies
0.48 BT119 3.62)C106D 0.80 | TIP2955 0.60 0.0 0.90
0.53 87120 3.80[Et222 0.40 | TtP30s5 0.60 0.50 0.75
0.54 BT121 3.02 |E5024 0.30 | TIS43 0.32 0.50 0.75
0.48 BT138/600 1.30|GET872 0.48 | TIS8s 0.40 0.55 0.75
0.56 BT151/560R  0.90 [1TT44 0.04 | TISS0 0.25 0.5¢ 0.98
0.66 .82(BT151/300R  1.15{1TT2002 0.11 {TiSo1 0.28 0.55 0.68
1.25 0.24|BTY79/400R  2.80 |ME0402 0.20 | ZTXx108 0.12 0.55 1.68
0.88 0.27 [BU100A 2,30 [ME0404/2 0.24 | ZTX109 0.12 0.55 0.75
235 0.38 |BU104 2.00 |MEU21 0.80 | ZTX212 0.28 0.55 0.75
2.10 0.38|BU105 1.20 |MJa00 1.25 | IN4001 0.05 0.68 0.54
0.32 0.33 [BU105/02 1.36 |MU2955 0.90 | IN4003 0.0s 9651 ¢34 2.50
0.54 0.36{BU108 1.80 [MJ3000 1.98 | IN40D4 0.08 | 7915 0.651 ot 0.69
0.82 0.44{BU124 1.75 |MJE240 0.80 | IN4006 0.07 | 7318 0.65f oo 5.50
0.38 0.22 [BU126 1.28 |MJE340 0.54 | (N4007 0.07 | 7924 0.85| 87 2.58
0.40 0.22 |BU133 1.80 IMJE370 0.88 [IN4148 0.03 | CA3085 0.95] v oeiar 0.67
0.42 0.22 |[BU204 1.35 |MJES20 0.48 | INS400 0.12 [ 723C 0.361 E£vinoA 1.65
0.38 0.30 |BU205 1.30 JMJE2955 0.99 | IN5402 0.15 | LM317K .30 oocas 0.50
0.18 0.32 |BU206 1.70 |MJE3055 0.70 | IN5405 18 pcCes 0.65
0.23 0.28 (BU208 1.85 IMPSLO1 0.28 | IN5406 [BIF| _CONVERGENCE | RSeed 0.74
0.40 0.34 |BU208A 1.63 {OA47 0.10 [IN5408 0.20 | [a% O PCC189 0.85
0.22 1.72 |BU208/02 2.05 [OAs0 0.08 | 15920 0.08 | 5.7.10. 15.10.50,100.| pEgpy 0.78
0.24 0.38 |BU326S 1.75 |OA91 0.09 |2N697 0.58 | 200, 500W PCF86 1.28
0.23 0.38 [BU407 1.65 JOA9S 0.18 |2N706A 0.33 38peachl 06 1.88
0.30 0.79 [BU407D 1.80 fOA200 0.06 | 2N2904 0.28 PCF801 1.45
0.25 0.76 |BUX80 .70 |0A202 0.15 |2N2906 0.24 PCF802 083
0.42 0.28 |BUY20 1.7s foc2s 2.10 {2N2926G 0.10 | 30. 120, 270. 470, PCFB0S 1.20
0.30 0.30 [BUYS9A 2.80 |OC26 1.70 |2N3053 0.22 | allat Wpeach] o) o 0.90
0.32 3.56 [BUY69B 1.98 |OC28 1.50 |2N3054 0.56 POLE3 2.50
0.35 0.24 |DBY101 0.48 [OC29 2.47 | 2N3055 0.45 pCLes 0.90
0.35 0.26 [BY118 1.10{0C35 1.75 | 2n3702 0.10 | Metallised Paper PCL8s 0.s8
0.32 0.28 [BY122 0,68 ]OC36 1.78 | 2N3704 0.10 [ 2n2F 1500VDC 80P} L\ gne o0 1.38
0.32 0.26 |BY126 0.12{0C42 0.72 | 2N3708 0.10 [ 2n2F600VAC  24p| Lo oy 3.75
0.32 0.85 |BY127 0.10 |OC42K 1.40 [2N3772 1.90 | 3n6F 1700V DC  80p| Lo 7yo, 1.38
0.32 0.21{8Y133 0.16 |OC44 0.72 | 2N3773 2.70 | 4n7F1500VDC  80p| o) 7 .50
0.08 0.21[By135 0.25 |0C45 0.58 | 2N3504 0.16 | 10nF1000VDC  22p] ¢ 1.48
0.10 0.21|BY164 44 ]0C71 0.50 {2N3906 0.16 | 10NFS00VAC  80p| - 0.8s
0.10 0.40 [BY179 0.66 |[OC72 0.82 | 2N5294 0.481 15nF300VAC  30p| o, .75
0.10 0.90 |BY182 0.87 |0C81 0.88 | 2N6107 0.71 | 22nF300VAC _ 32p| ) o7 0.65
0.14 1.34 0.40 0C200 2.45 |2N6126 0.88 | 100nF 1000V DC PLB4 078
.16 .20 0.72 |OC202 2.20 | 258337 1.60 PLY5 2.00
0.48 0.44 4.75 [ORP12 0.85 |25C1172Y 2.90 | 470nF 1000V DC PLEG4 1.20
0.48 0.58 0.44 |R2008E 1.50 | 25C1173y 0.82 8301 ploos 2.40
0.20 1.76 0.47 |R20108 1.82 | 25C1302 1.40 PL509/519 5.95
0.18 0.38 0.24 |SHG1 S 0.40 | 40251 0.95 | HV Disc Ceramic (t) 1.80
0.20 0.42 0.24 [ TAG1/100 1.40 | 40361 0,58 { 1kV1.5nF 18pl ovinoa 2.40
0.26 0.86 |BY210/400 0.25 | TAG3/400 1.78 [40362 0.50 | 3kV1.5nF 20p] (o6 190
0.26 0.56 [BY210/600 0.26 [TICa4 0.40 |40411 3.72 [ BkV 10, 47, UCHB1 0.30
0.28 0,92 {BY210/800 0.30 [TIC45 0.45 | 40530 0.80 | 82 100 UCLs2 1.70
0.24 0.34 1.20 [TIC46 0.48 | 40673 0.80] 120 150 6J5GT 178
0.26 4 0.26 [TIC47 0.70 | 40964 1.54 ] 180.200 6547 2,20
s .62 0.30 |TIC106A 0.70 |Quantity prices | _220pF 30! vl 1.60
0.29 0.88 |TIP30A 0.48 |avaitable 270, 300pF 39p :
BF257 0.94 0.24 | TIP31C 0.84 lon all listed items. | 10KV InF 67p

UPC1156H

UPC1163H X 12W 2R2to 10M (E24 Range)
UPC1181H K 1W 10Rto 2M2(E12 Range})
UPC1185H2 . 2W 10Rto 2M2(E6 Range)
Eoreles |___RESISTOR|
UPC1230H (43
UPC1350C
UPC1367C
UPC1378H

1Wpack5each value E12—2R2to 1M 353 pieces

BRIDGES 2W pack 5 eachvaiue E6— 10R to 2M2317 pieces

112a50v

2-5W0-22t0 270R Available in preferred values
4W 1Ro t0 10K Avaiiable inpreferred values
TW0.47Rt0 22K Availablein preferredvalues
11W1R0t0 22K Avaitableinpreferred values
17W 1R0to 22K. Available in preterredvalues

Metal Co-ax Plug
Plastic Co-ax Piug
Single Junction Socket
Ptastic Phono
FMPlugs
PL259
Reducer
/A262 -22| V4in Plastic Mono Plug
/A265 g T4in Metal Mono Plug
/P268 25mm Plug Meta
€2987Z 2.5mm Plug Metal
2.5mm Chassis Socket
3.5mm Chassis Socket

PROODO000000000000
8383232 22h0a88kN

NahonBLN
588828348

106
€299DD/P115
P354

LONRNWNN

VA1015 & 4mm Banana Plug
VA1026 0.79| 4mm Banana Socket

VA1033/34/38/39/ | PpsBatt
ALOISERVISOT 40/53 all 0.20 Png:ttgxgggggggg

PRODUCTS VA10555/568/
Switch Cleaner 0.88{ " g5 775 all 0.23| Terminai Blocks

CircuitFreezer 0.98 ya1074 0.20] 2amp 12way
Foam Cleanser 0.84| /41077 0.31] 5amp 12way
AeroKiene 078 ya1091 0.29] Soldering Section
Silicone Grease VA1096/97/98

00 all

{Aerosol) 1.4
Antistat Spray 0.82
Plastic Seal  0.88 x:ngi
ExcelPolish  0.78/ /4 1108/09/1
Fire Extin640g 2.80 1
Video Head
Cleaner 0.88
Silicone Grease

0.68
o/11/
ali 0.24|

VABS! 1.20|
2322 554 02221 0.59)

Solda Mop
(Std) 0.72
Soida Mop
(L/Gauge) 0.72

Universal  Ni-Cad|with Iron~30W or 40W

£8588303288k

above 30p7 . 100 00 DESK.

00/

1/deatk 10eachvalue E12-—10R to IM 610 pieces

/AW pack 5 each value E12— 10R to 1M 305 pieces

UPG2002H g 72Wpack 10 each value E12—2R2t0 2M2 730 pieces
9912w pack 5 each value E12—2R21t0 1M 365 pieces

PLUGS & SOCKETS

all 0. 2pin Yain Mono Chassis Socket
E299DH 4pin Vdin Mono Chassis Socket
/P230 §pin '/4in Mono Chassis Socket

charger, charges Spare nozzles for Soldersucker
RESIAMNCID QUANTITY PRICES AVAILABLE ON
Additional PaPon | J0SF o\ £>-081 ALL LISTED ITEMS. TEL SALES

NEW 1984 CATALOGUE NOW AVAHABLE — Many prices reduced — range increased — fully illustrated. Price 65p. per copy (free upon request with orders over £5) — includes 30p.

Credit Note, special offer sheets, order form and pre-paid envelope. SENO NOW FOR YOUR COPY.
T a.20] RESISTORS — CARBON FILB 55

UPC1158H i< 74W 1RO to 10M (E12Range) 2peach. 15/p/10.

2peach. 15p/10, 75p/

7peach.85p/10.

8

100
100
100

90000«
aona
Y-

o0

N

2onaanm

on
o0
[-T-%-1

(C1) 75g tube  1.00 | I NN | ANTEX SOLDERING STATION complete
49.95
0.45

1 TRANSFORMERS h
SH 240v Primary 4 5 0-4 5v 400m/A S0p 6-0-6 100m/A 8p 6-0-6

= ——— 500m/A 8Sp
RS T UHEWOUND Goneraily 5% Postage and packing 48p per transformer

ES
11/4|n ick Blow 100 150 £1.3011.251.52531015A 55p
11/4in Time Delay 100mA £3.50 150mA£2.25 250 300 500 600 750
850mMA £1.84 1 125 1.5 1.6 2A £1.84 2.5A 3.15 3.5A £2.82 20mm
Quick Blow 100 125 160 200 250 315 400 500 600 800mA 11.2515225
354.56 3A 40p 20mm Time Delay 100 125 150200mA £1,80 750 300
400 500 600 800MA £1.0011.251.522.533A 85p 1in Mains 2357 10
13A 85p
Manufacturers please note — we can offer very competitive
quantity prices of 20mm Quick Blow & Time Delay range — please
apply for quotation

Competitive bulk prices on request

o
(Postage & Packing: 45p per adaptor or £1.60 per 10, £4.50 per 100)

oc®

8388838

IEUROPEAN ADAPTORS
These very high quality British made two pin European adaptors
jare ideal for driving Radios, cassette recorders, TV games,
calculators etc. The adaptors fit in the UK shaver socket

DC

REF  Voitage Current 1+ 10+ 100+
EOB 4.5V 200m/a S0p 45p 2p
EM3 6V 200m/a £1.00 80p 58p

€09 6V 400m/a  £1.50 £1.25 85

— MULTIMETER SPECIAL

Russian type U4324 — (20,0000PV)

DC Volts 0.6, 1, 2, 3, 12, 30, 60, 600, 1200
AC Volts: 3, 6, 15, 60, 150, 300, 600, 900
DC Curr M/A 0.06, 0.6, 6, 60, 600, 3000
AC Curr M/A 0.3 3, 30, 300, 3000

DC Resistance 0.2, 5, 50, 500, 5000K
leve! dB — 10 to — 12

Supplied with rechargeable batteries

PRICE £12.00 INC OF P/P & VAT

Fusechoiders S0C
20mm Panel Mounting 0.28 ﬁ, to DI.CFYS
mm Chassis Mounting  0.08| "y pin 0.08 0.70/10
1(4in Panel Mounting 0.35| (4 pin 0.10 0.95/10
174 ChassisMounting  0.342( o pin 0A1 1.00/10
Carline14inMounting  0.10 18 pin 0.14 1.80/10
2 pin 021 1.95/10
424 pin 025 22510
MAY SPECIAL TELEPHORE! 128 pin 0.30 2.75/10
GPO ex rentai 706 style, mainty| 40 pin 0.34 3.10/10
grey & green, some blue state
several choices. We will send| Dil to Dil
nearest 14 pin 0.30 2.75/10
£2.75 {pap £1.50) 16 pin 0.32 2.90/10
10 for £20.00 (pap £5.50) 18 pin 034 3.10/10
AU11010for£12 100 for £85.00)
BC308A 10for 50p 100for £a.00| QuiltoGull
Phillips ~ Video  Projection Bin c -78/10
S . 00| 16 pin 0.4 3.10/10

ORDERING: All components are brand new and to full specification. Please add 45p

Access or Visanumber. Offi
most welcome.

Send now for our latest catalogue, 65p per copy [includes 30p credit/pre paid
envelopes, current special offers and lots lots more).

postage/packing (unless otherwise specified) to all orders and then add 15%
VAT to the total. Either send cheque/cash/postal order or send/telephone your
ial orders from schools, universaties, colleges etc

New retail 1000 sq ft shop now open. Mon-Fri 9am-5pm, Sat 9am-12pm.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Radio Frequency
BRIDGE

Although simple in design and easy to
construct, an RF bridge has many uses. It
can measure unknown values of impe- RJ H RECEIVER
dance, inductance, and capacitance. The arry
circuit consists of a Wheatstone bridge .
(Figure 2a), but instead of a battery as a b
source of current a two-transistor multi- d eS C r I eS a n
vibrator is used, and the conventional : I I
moving coil balance meterisreplaced by b
a radio receiver (Figure 2b). The multi- I nva u a e
vibrator operates at an audio frequency, .
but the square wave output contains f
many harmonics which can be detected p I ece O
by a radio receiver up to 30MHz and
beyond.

The multivibrator acts as an RF signal
generator, but unlike conventional

SHORT LENGTH OF
COAXIAL CABLE

equipment
generators it produces all its outputs at th at Can be

BRIDGE
the same time. It is this combination of |
broadband signal generator and selec- 1 : H W\ 2
tive receiver that makes the bridge such b U I I t I n J U St - -
a versatile measuring instrument. . ? 9
Construction O n e ni g ht
The building of the bridge should UNKNOWN

present no problems, and it can be built

in an evening. A small metal box is an

ideal housing. The shaft of the variable Figure 1 The RF bridge and associated

potentiometer RV (Figure 2) should be recewver

fitted with a pointer and sufficient room

left around the knob to mark a scale. The

connection tothereceivershouldbebya

short length of screened lead. Because

the receiver earth is then connected to

terminal B (see Figure 2b), no other part  Figure 2a

of the circuit should be electrically Conventional

connected to the box. Wheatstone
bridge

UNKNOWN
RESISTANCE

Calibration

To calibrate the scale, the bridge is + R
connected to a radio receiver which is —_—
tuned to any frequency between 500 KHz T
and 2 MHz. The receiver should have an \"
intermediate frequency (IF) with a pass-
band of at least 3 KHz, and it should
preferably have an S-meter. If the IF is
too narrow, the individual harmonics of
the multivibrator will be detected, and
balancing the bridge will be difficulit.
(This is the ideal application for an old
receiver with an IF as wide as a barn
door). Figure 2b The RF bridge

When the bridge is connected tothe Rx
(Figure 1) and switched on a tone should _ﬂ I ‘
be heard, and the S-meter should read.
As the tuning is altered the tone should MULTIVIBRATOR OA
remain at a constant sound level. Tuning UNKNOWN
should have no effect. If the tone rises IMPEDANCE
and falls as the tuning is moved the RV %\ -O B
receiver selectivity is sufficient to dis- -/
tinguish between the individual harmo- RECEIVER
nics of the multivibrator. At this point, INPUT
either use a wider IF, or double the value R5
of the capacitors C; and C, in Figure 3.
Changing these capacitors  will
lower the frequency, bring the harmon-
ics closer in frequency and make

JUNE 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 87



LUINSLEY HOOD 300 SERIES AMPLIFIER KITS.

Ultra high quality. Mosfet output. Hi-Fi amplifier kits by this
famous designer Two models of identical appearance are
available. one giving 35 watts per channe! output. the other 45
Caretul design has made these amplitiers capable of superb
sound quality. The delicacy and transparency of the tone quality
enabtes them to outperform. on a side by side comparison. the
majority of commercial ampiifiers. Building 1s very easy as almost
all components are fitted on easily removed printed circut
boards. Subsequent setting up needs only a simple multimeter to
obtain the full specified performance Both kits come with very
comprehensive building instructions.

35 Watt Complete Kit - £79.50
45 Watt Complete Kit - £83.50
Repaints of Original Articles from "Hi-Fi News £1 no Vat.

UNSLEY-HOOD CASSETTE RECORDER CIRCUITS
Complete record and replay circuits for very high quality low
noise stereo cassette recorder. Circuits are optimised for our
HS16 Super Quality Sendust Alloy Head Switched bias and
equalisation to cater for chrome and ferric tapes Very easy to
assemble on piug-in PCBs. Compelte with full instructions

Complete Stereo Record/Play Kit - £25.26

VU Meters to suit - £2.30 each
Reprints of original Articles. 75p no Vat.

SOLENOID CONTROLLED HI FI/DIGITAL
CASSETTE MECHANISM

P )

Front loading deck with full solenoid control of all functions
including optional read in tast wind modes 12 volt operation
Fitted 3-digit memory counter and Hall IC Motion Sensor
Standard erase and stereo R/P Heads. Cheapest price ever for all
these features. Only £38.90 plus VAT Full technical

* specification included

LINSLEY-HOOD 100 WATT POWER
AMPLIFIER

Our complete kit for this brilliant new design is the same size as
our Linsley-Hood Cassetle Recorded 2 Kit includes all parts for
two power amphfiers with large heatsink area. huge power
supply and speaker protection circuit. Total cost of all parts is
£114.48 but our special introductory price for all parts bought
together s only £105.50.

‘ALPS FF317U FM FRONT END’
Beautiful. precision make High Quality variable capacitor tuned
FM Front End with Dual-gate MosFet. 2-AM Gangs and 3:1
reduction gear
FM range 87 to 109MHz 12v 30mA Max. AGC and AFC. OUR PRICE
ONLY £3.99 INCLUDING VAT AND POSTAGE (Circuit if required
35p)

‘MULLARD UHF TV FRONT ENDS’
Compact Varicap tuned modules. U322 is used in ELEKTOR’
teletext decoder. U321 £9.24 inc vat. U322 £9.76 inc vat

COMPLETE STEREO TUNER MODULE
Three band LW/MW/FM Stereo Tuner fully assembled on PCB 165
x 85mm. Supplied with Ferrite rod aerial and band switch futly
wired Facility provided to drive tuning meter and stereo LED.
Only needs 12v DC supply £M sensitivity. 2.5uV. Price only £7.99
inc. VAT and post.

HALF HEIGHT 514” FLOPPY DISK
Incredrble Offer on latest MPU controlled 80 Track Drives, 100%
compatible with BBC Micro. Support single or double density
according to control chip in use. Fully compatible with Teac.
Shugart and many other full and half height drives.

80 Track. Single Side £179
80 Track Double Side £225
fuil works Manuai for each type £14 50 No Vat.

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

1o o

Do your tapes lack treble? A worn Iread could be the problem.
Fitting one of our reptacement heads could restore performance
to better than new! Standard mountings make fitting easy and our
TC1 Test Cassette helps you set the azimuth spot-on. We are the
actual importers which means you get the benetfit of lower prices
for prime parts. Compare us with other suppliers and see! The
following 1s a list of our most popular heads. all are suitable for
use on Dotby machines and are ex-stock

HC20 Permalioy Stereo Head. This is the standard head fitted as
orginat equipment on most decks ... ... . ... .. 11
HMS0 High Beta Permalloy Head. A hard-wearing. higher
pertormance head with metal capability ... .. . £B.08
HS16 Sendust Alloy Super Head. The bést head we can find.
Longer life than Permalioy. higher output than Ferrite, fantastic
frequency response .. .£9.9
HQ551 4-Track Head for auto-reverse or quadrophonic use. Full
specification record and playback head SR = B £ )
Please consuit our list for technical data on these and other
Special Purpose Heads.

HART TRIPLE-PURPOSE TEST
CASSETTE TCH1

One | pensive test ables you to set up VU levet,
head azimuth and tape speed. Invaluable when fitting new heads.
Only £4.68 plus VAT and 50p postage.

Tape Head De-magnitiser. Handy size mains operated unit
prevents build up of residual head magnetisation-causing noise
on playback ... W — S = X
Full details of the entire range of HART products 1s contained in
our illustrated lists

Ask for your FREE copy NOW.

Enquiries for lists are also welcome from overseas but please let
us have three IRCs to cover the cost of surface post or 5 IRCs for
airmail

in a hurry? A telephone order with credit card number placed
before 3pm wiil be despatched THAT DAY!

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

WNLAND OVERSEAS

Orders up to £10 — 50p Postage at cost plus £2
Orders £10 to £49 — £1 documentation and handling
Orders over £50 — £1.50

All prices exclude

Please Note: New Phone Number: (0691) 652894

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

VAT unless stated
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The Leader range of high
performance oscilloscopes are
designed to suit most requirements,
offering comprehensive
specification and long term
reliability,yet remaining low cost.

The LBO series includes a battery
portable with 20MHz bandwidth, two
lost cost 15MHz and 20MHz models
and 356MHz, 50MHz and 100MHz
laboratory performance models with or
without delayed sweep:

LBO-514A is a dual trace, 15MHz
bandwidth, 1mV sensitivity, low cost
general purpose oscilloscope.
LBO-522 is a dual trace. 20MHz
bandwidth, 500uV sensitivity
oscilloscope, featuring XY, variable hold
off plus full TV triggering.

LBO-523 is a dual trace 35MHz
oscilloscope offering similar features to
the LBO-522 plus internal graticule
dome-mesh tube with 7kV acceleration
(pda).

LBO-524 is a 35MHz dual trace
oscilloscope similar to the LBO-523 plus
the added facility of delayed sweep
timebase.

LBO-525L is a 50MHz dual trace
oscilloscope offering comprehensive
triggering and timebase facilities.
LBO-518 is a 100MHz quad channel
oscilloscope with eight trace capabilities,
affering comprehensive triggering and
timebase options.

LBO-308S is a battery/mains dual trace
20MHz small compact oscilloscope
offering all the features normally found in
a bench scope.

For further information contact:-

Thandar Electronics Limited,
London Road, St. Ives, Huntingdon,
Cambridgeshire PE17 4HJ, England.

——A» thandar
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FREQUENCY BRIDGE
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Figure 3 The Multivibrator

operation easier. However the harmonic
energy athigherfrequencies maybeless
and the highest working frequency may
be reduced.

A selection of close tolerance resis-
tors should be connected across the
‘unknown’ terminals and the bridge
balanced by adjusting RV for a null (ie, a
dip) in S meter reading, then the value
should be marked on the scale.P

At this stage the frequency range and
balance can be assessed with a resistor
connected, null the bridge at 1IMHz. The
nul should be sharp. Repeat at 10MHz,
the null may be less precise. As the
frequency is increased the null will
become less deep, and may be at a
slightly different position. The output of
the multivibrator will also fall with
increasing frequency, so thatthe S meter
no longer reads. The null can still be
detected by ear, and the bridge used at
frequencies where the S meter reading
is insufficient. The highest usable fre-
quency depends on several factors, one
being the receiversensitivity. The bridge
is now ready for a variety of tasks.

Inductance

If the receiver is tuned to 159KHz the
scale can be read directly in mic-
rohenries. That is, 10 ohms may be read
as 10uH, 47 ohms as 47uH, and so on.

If the receiver is tuned to 1.59MHz the
range of inductance is altered so that 10
ohms equals 1uH, and 47 ohms equals
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4.7uH, and so on in proportion.

This simple relationship is achieved by
a littlte mathematical juggling of the
formuta X, = 2 #fL (Symbols have the
usual values).

Capacitance

This is harder to measure than induct-
ance, and the easiest solution is to mark
additional scales for the capacitance
ranges required. |Initial calibration
should be done with a selection of close
tolerance capacitors.

Usingthe formula: xc =1/27fC gives the
reactance (in ohms) where f = frequency
in Hz; C = capacitance in Farads.

At 1.59 MHz a capacitor of 100pf has a
reactance of 1000 ohms, and another of
10,000pf (0.01 uF) has a reactance of 10
ohms. Other frequencies will give other
ranges of capacitance.

Tuned circuits

The resonant frequency of a parallel
tuned circuit can be found by connecting
it to the bridge and setting RV to a high
value and adjusting the receiver
frequency until a dip in the S meter is
found.

Baluns and RF transformers

The effective frequency response of
aerial baluns and RF transformers can be
easily checked with the bridge.

For a balun, the balanced connections
should be terminated in the correct

impedance, say 50 ohms. For a balun with
a 1:1 turns ratio, the 50 ohms should be
reflected to the unbalanced terminals
which should be connected to the
bridge. As the receiver is tuned over the
designed frequency range of the balun
the null should remain substantially in
the same position but a fall in efficiency
of the balun will show as a fall in
impedance reading.

Inaccuracy of the bridge at higher
frequencies can be checked by measur-
ing the 50 ohm resistor on its own.
Whatever variations in value the bridge
indicates with the resistor alone should
be the same as those when the balun is
interposed between the bridge and
resistor.

A balun or transformer with a turns
ratio other than unity will behave in a
different way. Impedance is proportional
to the square of the turns ratio, so a 2:1
turns ratio witl refiect an impedance of
200 ohms (50 x 4) into the primary when
the secondary is connected to a 50 ohm
resistor.

Conclusion

Sufficient has been said to illustrate
the use of this simple instrument. Any
work in electronics or radio requires test
equipment, and | can think of no other aid
to a workshop that can so quickly pay
back the time spent in construction and
calibration. Every radio shack should
have one.
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This modification, compensates the
varying brightness levels of displayed
colours from a BBC micro when used
with the RGB interface for the TX-90
(described in R&EW, January 84 issue).

The interface was built so that the
Ferguson 37140 colour television could
be used as a colour monitor for the BBC
microcomputer. The television's con-
trols were set up for the usua! viewing
conditions of a dark background and
light text or graphics. Some programs
create a display with a light background
(eg yellow) and dark text (eg blue). This
caused the displayed brightness to fall,
but it can be compensated for by
increasing the brightness control.
Rather than adjusting the controls every
time the display changes, a solution to
the problem was sought and resulted in
the following modification to the inter-
face circuit.

Procedure

Looking at the circuit of the interface
(R&EW, Jan 84 issue, Page 47), the Red,
Green & Blue signals are ac coupled into
the transistor amplifiers by 10 uF capaci-
tors C1, C2 & C3. Converting the
amplifiers to dc coupling throughout will
remove the problem. The conversion is
much easier to perform than might be
expected.
a) Remove C1, C2 & C3.
b) Remove R1, R10 & R18.
c) Remove R2, R11 & R19.

Modifying the RGB Interface
for the Ferguson TX-QO by Martyn Dyer

g -0 +V

to R34

RED
Din 1 OIS AV

osp

O 0V

Figure 1: Circuit diagram of the modified red channel input amplifier. Green and blue channels are
similarly modified

d) For each channel, connect the input
signal to the slider of the preset
potentiometer RV1, 2 or 3.

e) For each channel, connect the top of
the preset potentiometer to the base of

the input transistor TR1, 3 or 5.

Figure 1 shows the circuit diagram of
the now dc coupled input stage. RV1, RV2
& RV3 are adjusted in a similar manner as
described in the original article.

and the licensed amateur.

Brentwood - Essex - CM14 4SE

The Handbook is an informative guide to the
world of the amateur radio enthusiast. It
contains a multitude of useful
figures designed to benefit both the novice

To: Radio & Electronics World - Sovereign House -

THE 3-PART RADIO & ELECTRONICS WORLD

AMATEURS '
HANDBOOK |

is now available as a complete set for only
£2.50 (including post and packing)

facts and |

PLEASE SUPPLY:
1 set of R&EW AMATEURS HANDBOOK

eve ive ¢ s g ;
Part2of 4 Comprehe o

NSIVE CoOmpr: d
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Part 3 0f 8 COMPreners ive e igmem s .
everyone using the airwaves e
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Cheques should be made payable to
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High Resolution slow-scan picture by G3YCV

Time seems to fly: it's time to run down
the activity report once more. So here it
is: as ever, we start on 70cm and go
progressively higher, finally returning to
the lower frequencies for a bit of slow-
scan.

We seem to have been well served with
openings during the past winter season,
and reading the Benelux DX Club
magazine (kindly passed on by Arthur
Milliken) | see that our signals have been
making it over to the Netherlands.

Noted in despatches, so to speak, are:
G3DFL, G4NPS, G4RNA, G4SRF, G8CTT,
G8LES. G8SKO, G8VBS, G6LIC, GéYLG
(29.9.83 & 26.10.83 at Beemster); G4NPS
(23.10.83 in Texel); G3DFL, GA4PSX,
G6YLG, G8VBS (26.10.83 in Bergum);
G4RNA & GB6AVB  (27.10.83 at
Driebergen); G4RKP and GUSFBO
(4.12.83 in Rotterdam).

Gordon Hunter GM3ULP is prompted
to write from Motherwell to tell us about
the large ATV net which operates every
Monday. His setup is a MM transmitter
and 48 element Multibeam at 35 feetin a
less than perfect location. Licensed first
in 1969 as GM6ADR/T, he used to work
GM6AEG/T across the Clyde. Nowadays,
his most regular contact is Norrie
GM4BVU, also ‘just across the Clyde'.
Gordon is also QRV on slow-scan, but
finds little activity; how about some
skeds?

In downtown Newport Pagnell, Jon
G4MDU and Andy G6LTZ recently gave
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an impressive talk and demonstration of
ATV to members of the Milton Keynes
radio club. Not content with the usual
tatk and slide show, the pair went on to
mount a live outside broadcast from the
pub across the road! A portable camera
and backpack transmitter/aerial com-
bination made this all possible, and the
results made the audience extremely
aware of the possibilities of ATV. We can
confidently expect an increase of ATV
activity in the district as a result!

Power amplifier cavity for 23cm — an example of G3VVB's handiwork

The aforementioned openings which
favoured 70cm gave equal or better
possibilities on 24cm. On the 29th
December, Rod G8VBC saw P5 pictures
from F3LP on 24cm. Given that Rod is
located near Derby and F3LP is in Le
Havre (nearly 400 km), this is most
encouraging. Rod was unable to get
through on 2 metres, no doubt because
lower bands were not so favoured.

From Southampton, Allan G8CMQ
writes about 24cm activity in the Solent
area. Two stations are on the air, himself
and Sid G4JQU, with Mike G8LES in the
role of visiting advisor and source of
encouragement. Sid built the first Tx
WG&D oscillator on 429 MHz, home-made
70cm PA with 3-5W into a homebrew
tripler and Tonna 21 element 1296 yagi.
Operating frequency is 1285 MHz FM.
Allan made the first Rx from an Ambit
23cm converter (modified), a TV tuner
and BATC IF board. With a double 15 siot
antenna, results were P3 over 2.5 miles.

P5 every time

Mike suggested mods to the converter,
retaining just the oscillator chain and
results shot to P5. Further mods and a
GaAsFet front end mean P5 every time
now, and P3 even when Sid runs 10mwW
from the BATC free-running oscillator.

Sid has aW&D FM IF which works well,
fed by the BATC converter butis plagued
by UHF broadcast breakthrough. Allan’s
TX is now up to 10W input to the tripler.
Allan is off the air but hopes for even
better results from his new QTH.

Even over non line-of-sight paths they
have been surprised with the capability
of the 24cm band; best DX was over 25
miles when Allan took the Rx to Nick
G8MCQ'’s place, giving P4 despite along
cable run and no preamp. Activity is
expected to increase and Allan's new
QTH has a clear takeoff for at Ieast 10
miles in all directions. So point your
beams towards ZK04g!

A letter from Cyril James G3VVB
bemoans the price of varactor diodes,
saying that Mullard quoted £36 each for
BXY36s. | must say | am glad | bought a
Microwave Modules unitwhile they were
still available; if you are not the happy
possessor of one of these, look out for
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HARD DISK DRIVES

Fullé refurbished DIABLO/DRE senes 30 2.5 Mb disk drives.
DEC RKOS, NOVA, TEXAS compatible.
Front ioad. Free stand or rack mount  £550.00
Exchangeable type (via lid removal)  £295.00
me3028 PSU unit for 2 drives £128.00
DIABLO/DRE 44-4000A/B 5+5 ex stock from £995.00
1000's of spares for $30, 4000, 3200. HAWK ex stock.
Plus in house repair, refurbishing service.

HOT LINE DATA BASE

THE ORIGINAL FREE OF CHARGE dial up data base.
1000's of stock items and one off bargains.

ON LINE NOW - 300 baud, full duplex CCITT tones, 8 bit
word, no parity.

1000’s OF
BARGAINS -5
FOR CALLER

COMPUTER ‘CAB'

Allin one quality computer

cabinet with integral switched .

mode PSU, Mains filtering, and twin fan cooling.
Originalty made for the famous DEC PDP8 computer
system costing thousands of pounds Made to run 24
hours per day the PSU is fully screened and will deiiver a
masstve +5v DC at 17 amps, +15v DC at 1 amp and -15v

Call for details or quotation.

EX STOCK INTEGRATED
DBO85AH-2 D8086
08202 08271
74.586
7407

2102-6 4116-3

CALL SALES OFFICE FOR PRICES

Keep your hot parts COOL and RELIABLE
with our range of BRAND NEW professional
cooling fans.

ETRI 99XUOI Dim. 92 x 92 x 25 mm.
Miniature 240 v equipment fan complete with
finger guard £€9.95.

68U JB-3AR Dim. 3" x 3" x 2.5" compact
very quiet running 240 v operation. NEW £6.9
BUHLER 69.11.22. 8-16 v DC micro
miniature reversible fan. Uses a brushless
servo motor for extremely high air flow,

almost silent running and guaranteed 10,000
hr life. Measures only 62 x 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY
£12.95 complete with dsta.
MUFFIN-CENTAUR standard 4” x 4" x 1.25"
fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £4.95 or BRAND NEW 240 v
at £10.50. 1000's of other fans Ex Stock.

D8257-5

AM2764-3DC
7418112 7418373

: AINS FILTER

Cure those unnerving hangups anddata glitchescaused
by mains interference

SD5A Asrecommended by ZX81 news letter matchbox
size up to 1000 watt load £8.95
L2127 compact completely cased unit with 3 pin fitted
socket Up to 750 watts £9.99

SUPER PRINTER SCOOP
JBRAND .y rRONICS 739-2

"Ew The "Do Everything Printer” at a price that will
NEVER be repeated. Standard CENTRONICS
parallel interface for direct connection to BBC,

v ORIC, DRAGON etc. Superb print quali?{ with full

g pin addressable graphics and 4 type fonts plus
HIGH DEFINITION internal PROPORTIONAL SPACED
MODE for WORD PROCESSOR applications. 80-132
columns, single sheet, sprocket or roll paper handling‘plus
much more. Available ONLY from DISPLAY ELECTRONICS:
at the ridiculous price of ONLY £199.00 + VAT Compiete with
full manual etc. Limited quantity -Hurry while stocks last.
Options. Interface cable ﬁspecify) for BBC, ORIC,

DRAGON or CENTRONICS 36 wady plg £12.50. Spare ribbon
£3.00 each. BBC graphics screen dump utility program £8.50.

etc. Units are

A

SAVE
Y =£250
=£256

N

The amazing SOFTY 2. The *Complete Toolkit'
for writing, copying, modifying, and listing
EPROMS of the 2516, 2716, 2532, 2732
range. Many other functions include integral
keyboard, cassette interface, serial and paralle!
data i/o, UHF modulator.

ONLY £169.00 + PP £2.50

NEW ‘GANG OF EIGHT intelligent Z80
controlled gang bang programmer for ALL
single 5V rail EPROMS, Copies up to 8, 27128
in typ. ONLY 2 MINUTES!! Internal LCD
display and checking routines for IDIOT
PROOF operation. ONLY £395.00 + PP £3.00
Data sheets on request.

COLOUR MONITORS

NOVEX NC-1414-CL Fully cased brand new
14" colour monitor. Many exacting features
such as RGB TTL and PAL composite video
|n£uts. Internal speaker and audio amp,
“GREEN TEXT"’ switch for high def text
applications and matching BBC colour
scheme make this monitor ideal for the most
exacting user. Brand new and Fully Guaranteed
only £€199.00 + £10.00 carr.

DATA MODEMS

Join the communications revolution with our
range of EX TELECOM data modems Made to
most stringent spec and designed to operate
for 24 hrs per day. Units are made to the
CCITT tone spec. With RS232 /o levels via
a 25 way ‘D’ skt. Units are sold in a tested
and working condition with data. Permission
may be required for connection to PO lines.

MODEM 28 "Hackers Special” fully fledged
up to 300 baud full duplex, ANSWER or CALL
modes. AUTO ANSWER. Data i/o via
standard RS232 25 way ‘D’ socket. Just 2 wire
connection to comms line. Ideal networks etc.
Complete with data, tested, ready to run at a
NEW SUPER LOW PRICE of ONLY £65.00 +
VAT + Carr.

MODEM 20-1 Compact unit for use with
MICRONET, PRESTEL or TELECOM GOLD
etC. 2 wire direct connect. 75 baud transmit
1200 baua receive Data 1/0 via R$232 D’
socket Guaranteed working with data £49, 95
MODEM 20-2 same as 20-1 but 75 baud
recewve 1200 baud transmit. £130.00
TRANSDATA 307A 300 baud acoustic
coupler RS232 i/0 £95.00

NEW DSL2123 Multi Standard modem
selectable V21 300-300 bps, V23 75-1200,
V23 1200-75 tull duplex. Or 1200-1200 half
duplex modes. Full auto answer via modem or
CPU. LED status indicators. CALL or ANS
modes Switchable CCITT or BELL 103 &
202. Housed in ABS case size only 2.5" x 85"
x 9°. £286.00 + VAT

For turther data or details on other EX STOCK
modems contact sales office.

Carriage on all modems £10.00 + VAT.

all for Details. Post & Packing on all fans €1 grf¥e Carriage and Ins. £10.00 + VAT
GE TERMIPRINTER ASR33Y =
EPROM COPIERS . ‘mmmmm \1} N

A massive purchase of these desk top

printer -terminals enables us to offer you
these quali
LOW PRIC

FROM E£195 + CAR + VAT T |

Fully fledged industry standard ASR33 data
terminal. Many teatures inctuding ASCli
keyboard and printer for data I/Q auto data
detect circuitry. RS232 serial interface. 110
baud, 8 bit paper tape punch and reader for
off line data preparation and ridiculously

30 cps printers at a SUPER
against their original cost of
over £1000. Unit comprises of full QWERTY,
electronic keyboard and printer mech with
print face similar to correspondence quality
typewriter. Variable forms tractor unit
enabies full width — up to 13.5" 120 column
paper, upper - lower case, standard R$232

cheap andreliable data storage. Suppliedin
good condition and in working order
Options: Floor stand £12.50 + VAT

serial interface, internal vertical and
horizontal tab settings, standard ribbon
adjustable baud rates, quiet %peration plus
many other features. Supplied complete KSR33 with 20ma loop interface £125.00 +
with manual. Guaranteed working £130.00 or

Sound proof ! .
untested £88.00, optional floor stand £12.50 > enclosure£25.00 + VAT

arr & Ins £10.00. PROFESSIONAL KEYBOARD OFFER

An advantageous purchase of brand new surplus allows a great QWERTY, full travel,
chassis keEy ard offer at fractions of their onginal costs.

ALPHAMERIC 7204/60 full ASCII 60 key, upper, lower + control key, paraliel TTL
output plus strobe. Dim 12" x 6" +5 & -12 DC.£39.50.

DEC LA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on
standard X, Y matrix. Complete with 3 LED indicators & i/o cable - ideal micro
conversions etc. pcb DIM 15" x 4.5” £24.98 Carriage on keyboards £3.00

SUPER DEAL? NO — SUPER STEAL"

The FABULOUS 25CPS TEC Starwriter

RAND“EW AT 0)'£4 P+ VAT== 7 %

Made to the very highest
spec the TEC Starwriter
FP1500-25 features a
heavy duty die cast
chassis and DIABLO type
print mechanism giving

—_—

superb registration and
print quality, Micro-
Difariol DIABLO/OOME

offer fu / .
command compatability \‘?ﬁ'acho
and full control via CPM Wordstar etc.
Many other features include bi directionat

printing, switchable 10 or 12 pitch, full width 381 mm paper handling with upto
163 characters per line, friction feed rollers for single sheet or continuous paper,
internal buffer, standard RS232 serial interface with handshake

Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel
and dust cover. Order NOW or contact sales oftice for more information.
Optional extras' RS232 data cable £10.00. Tech manual €7.50. Tractor feed
£140.00. Spare daisy wheel £3.00. Carriage & Ins. (UK Mainiand) £10.00.

66% DISCOUNT .-

COMPONENTS
EQUIPMENT

Due to our massive bulk purchasing programme which enables us to bring you the best possible

bargains, we have thousands of 1.C.'s. Transistors, Relays, Cap's. P.C.B.'s, Sub-assembles,

Swilches. etc. etc. surplus to our requirements. Because we don't have sufficient stocks of any

one item to include in our ads. we are packing ali these tems into the BARGA/N PARCEL OF A

LIFETIME " Thousands of components at giveaway prices! Guaranteed 10 be worth  péily

at least 3 mmes what you pay. Unbeatable value!! Sold by weight ao
s N

10kis £10.25 + pp £2.25 20 kis £17.50 + £4.75

ALL PRICES PLUS VAT

2.5kis £4.25 + pp £1.25 5kis £5.90 + £1.80 =%l
=

DC at 5 amps. The complete unit s fully enclosed with
removable top lid. filtering, trip switch, 'Power and 'Run’
LEDs mounted on Ali front panel, rear cable entries, etc.

in good but used condition - supplied for

240v operation complete with fuli circuit and tech. man.
Give your system that professional finish for only
£43.95 + Carr. Dim. 19" wide 16" deep 10.5” high.
Useable area 16"w 10.5"h 11.5"d. i
Also available LESS PSU, with FANS etc. Internal dim.
19"w. 16"d. 10.5"h. £19.93. Carriage & insurance £9.50.

/IDEO MONITORS

5" CASED Superb little unit made by
HITACHI in ergonimcally designed free
standing case. Very high definition will displa:
small but readable 132 columns wide! 12v D
opp. @ 800 ma, so ideal for mobile use.
Supplied in AS NEW condition complete with
data. Composite 75 ohm vid inp. Black & White
CRT £45.00 or Green CRT £55.00
Carr & Ins £5.00.
12" CASED. Made by the British KGM Co.
Designed for continuous use as a data
display station, unit is totaily housed in an
attractive brushed aluminium case with ON-
OFF, BRIGHTNESS and CONTRAST
controls mounted to one side. Much
attention was given to construction and
reliability of this unit with features such as,
internal transtormer isolated regulated DC
supply, all components mounted on two
fibre glass PCB boards - which hinge out for
ease of service, many internal controls for
linearity etc. The monitor accepts standard
75 ohm composite video signal via S0239
socket on rear panel. Bandwidth of the unit
is estimated around 20 Mhz and will display
most high def graphics and 132 x 24 lines.
Units are secondhand and may have screen
burns, However where burns exist they are
only apparent when monitor is switched off.
Although unguaranteed ali monitors are
tested prior to despatch. Dimensions
approx. 14" high x 14" wide by 11" deep.
Supplied complete with circuit. 240 voit AC
operation. ONLY £485.00 PLUS £9.50 CARR.
24’ CASED. Again made by the KGM Co
with a similar spec as the 12" monitor.
Originally used for large screen data
display. Very compact unit in lightweight
alloy case dim. 19" Hx 17" D x 22" W. Ali
sikcon etectronics and composite video
input make an ideal unit for schools, clubs,
shops etc. Supplied in a used but working
condition.

ONLY £55.00 PLUS £9.50 CARR & INS.

SEMICONDUCTOR
‘GRAB BAGS’

Mixed Semis amazing value contents
include transistors, digital, linear, 1.C.'s triacs,
diodes, bridge recs,, etc. etc. All devices
uaranteed brand new full spec. with manu-
acturer's markings, fully guaranteed,
50+ £2.95 100+ £5.18.
TTL 74 Series A gigantic purchase of an
“across the board" range of 74 TTL series
1.Cs enables us to offer 100+ mixed
“mostly TTL" grab bags at a price which two
or three chips in the bag would nnormalty
cost to buy. Fully guaranteed all 1.C.'s full

”‘l‘ spec. 100+ £6.90 200+ £12.30 300+ £19.50

" OF ts origina] gger 0T 2D
\\f‘__ ginal cogp. ;} DEC CORNER

MOSTEK CRT 80E Brand new dual

eurocard, Z80 based VT100 PLUS

emulator with graphics etc

BA11-MB 3.5" Box, PSU, LTC

DLV11-J 4 x EIA interface

RKO5-J 2.5 Mb disk drives

PDP1105 Cpu, Ram, i/o, etc.

RT11 ver. 38 doc kit

LA38 Decwriter EIA or 20 ma

KLBJA PDP 8 async i/o

MIBE PDP 8 Bootstrap option £75.00
DILOG DQ100 RKOS5 LSI 4 x RKOS disk

controller £4350.00

MSC4804 (Equiv MSV11-L) 256k bytes

ram card £499.
LAX34-AL LA34 tractor feed £85.00
1000’s of EX STOCK spares for DEC
PDP8 PDP11 PDP15 & periperhals.

Call for details. All types of Computer
equipment and spares wanted for prompt

CASH PAYMENT

s 1 2 ’ooo. s IS SR fl Allpricesquotedarefor U.K Mainland, paid cash with orderin PundsStirling PLUSVAT. Minimumordervalue£2.00, MinimumCredit
by ! <o **
1 ° 0“3 x

Card order£10.00 Minimum BONA FIDE account orders from Government depts., Schools, Universities and established companies
£20.00 Where post and packing not indicated piease ADD £1.00. + VAT Warehouse open Mon-Fri 8.30 - 5.30. Sat. 10.15— 5.30,
i C'I-TI:H-H\H/-I:_ 32 Biggin Way, Upper Norwood, London SE19 3XF
IINUIITL U™ telephone 01-679 4414 Telex 27924

We reserve the right to change prices and.specifications without notice. Trade, Bulk and Export enquiries weicome.
-
=Ll

]
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ATV ON THE AIR

One of several 32 seconds frame black and
white pictures transmitted by slow-scan TV
using a Wraase (German) converter. Date
was 13 February 1984 and frequency 14230
KHz, sent by Peter I3XQW. Richard Thurlow
G3WW received the signals and recorded
them on audjo cassette before printing them
with his Seikosha GP-250X computer printer

them at bring and buy stalls or the Wood
& Douglas substitute may well be
available by the time you read this. Cyril
does a very nice line in cavities, dish
feeds and filters for 23 and 13cm (see
photo) and if you have any special
requirements, you could do worse than
write to him QTHR. | bought one of his
23/24cminterdigital filtersand itisawork
of art.

Slow-scan news

This time we seem to have more SSTV
letters — is there a slow-scan revival
perhaps? Dick G3LUt from Hulibridge in
Essex, counts at least 16 stations in the
two metre net he organises on Wednes-
day evenings. Stations from London,
Cambridge, Kent and Essex take part,
and the old problem of shifting beam
headings (and non-SSTV QRM) has been
overcome by splitting into two or more
QSOs and QSYing HF of the calling
frequency.

Two stations, G3WW and G4GZN, are
producing good quality colour with the
new SC1 scan converter from Wraase.
Roddy G3CDK has perfected his instant
colour SSTV playback of commercial TV
transmissions, while Dick has found it
extremely bad luck to replace all the
fixing screws on any piece of shack
equipment!

Another regular correspondent,
Richard G3WW tells of a two way SSTV
contact with 16GK1 on 26th February.

JUNE 1984

Frequency was 14227.4 KHz, with 5-9-5
signals; Richard received six pictures on
his SC1 converter which were displayed
on anormal Sony TV set. Richard has now
added a GP-250X dot-matrix printer to his
setup, enabling him to produce perman-
ent pictures on paper; a sample was
enclosed with his letter.

Exotic contacts

A lot of Richard’'s contacts have
callsigns which look distinctly exotic to
me, such as SN8HEM (listen on 14230+5
at 17.45-18.00 GMT) and ZL2AUJ on
14229.7. G4ANJI has a ‘print out’ board for
the SC1 and with G4DYB can be found
almost nightly on 144.5 FM or 144.23 SSB
around 21.00 GMT. Apparently an FM
voice net congregate on the SSTV
calling frequency and refuse to move
because their licences don’t mention
1445 as the SSTV calling frequency.
Such crassness beggars belief; my
response would be to run QRO (whoosh,
over the top!) but that is not ‘the ham
spirit’ either. | suppose the simplestidea
is to have a pre-arranged fallback
frequency and hope you don't upset
some other special-mode users!

Our final SSTV letter is from John
Hibbert G3YCV in Ramsgate. He too, is a
member of the Essex net on Wednes-
days, and has lately made contacts to
South Africa, North & South America and
Europe. He has replaced his Pye Lynx
camera and got colour filters, socan now

produce smart colour pictures.

John and a colleague have also
devised a colour caption generator
program for the Dragon computer,
producing four lines of eight characters
tothe page. The computer’svideo output
is fed to the SC-160 scan converter’s
camera input. If anyone else is inter-
ested they can send a SAE to John QTHR
or to Aphros Software, Hawley Square,
Margate, Kent. John also gave a talk to
the Thanet club recently; the demo went
well and seemed to impress those
present, especially the way you can get
colour pictures from a black and white
camera! Look out for more SSTVers in
Kent. ..

Finally, a plea from Bob Valder G4RRU
in Peacehaven, Sussex. He has built the
‘RadCom’ SSTV receive converter and
BATC character generatorandistooking
for ideas for a fast-to-slow scan conver-
ter. He will be pleased to hear from
others in his area, so that he can try out
the receive converter.

More news

So there we are: once again you have
sent plenty of letters, and | apologise if |
had to abbreviate your news just alittle. |
always enjoy reading your letters and
printing your news, even if | don't get a
chance to reply to each letter. Let me
have more news for next time and send it
to me at Brentwood, care of the Editor.
Many thanks in advance.
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In retrospect, February wasn’'t any-
thing to shout about as far as DX-TV was
concerned compared with previous
months. The Sporadic-E activity which
continued throughout the winter
appearedto fizzle out at the beginning of
the month. Most days produced evi-
dence of meteor-scatter activity which
helped fill an otherwise empty log. A
tropospheric opening appeared during
the period between the 12th and 16th
giving Scandinavian Band Il and UHF
reception on the 12th and the usual West
German and Dutch transmitters for the
remaining time.

A short-lived butintriguing Sporadic-E
(SpE) opening occurred on February 5th
during the late morning. Signals were
observed on channels E2 and E4 consis-
ting of programme material coming from
south-east Europe. Tuning around the
band produced colour bars between
channels IA and E3. The pattern was
finally swamped by RALI (ltaly) program-
mes on channel A, It is suspected that
the colour bars originated from Nord
Center Television, one of Italy’s private
stations situated close to Udine in the
north-east of the country. This station is
frequently received during the summer
months when there are intense SpE
openings. We haven't as yet seen them
on programmes. Colour bars or similar
electronic displays are often radiated by
NCT for lengthy periods even during the
early evening.

Eastern European signals were seen
on R2 at 1136 GMT via SpE but they soon
faded away. The highlight was the
sighting of a test card not unlike the very
old USA ‘Bull's Eye’ type via meteor-
shower for justasecond or so on channel
E4. It was probably only a technical
programme from a European service!

Pic 1 Telefunken TO5 monoscopic test card
radiated by ORF FS2 in Austria
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DX-TV Log for February

The following meagre log reflects the
conditions during the month under
review. But don’t forget, as you read this
the 1984 Sporadic-E season should be
opening up.

1/2/84:

CST (Czechoslovakia) on channels R1
and R2 with the ‘RS-KH’ EZO electronic
test card; ORF (Austria) on E2a radiating
the Philips PM5544 test card plus the
monochrome Telefunken T05 test card;
DDR: F (East Germany) E4 on electronic
test pattern; TVE (Spain) E3 on test card
prior to programmes.

5/2/84:

Unidentified programmes via SpE dur-
ing the late morning from south-east
Europe; unidentified signal on channel
R2; RAI (ltaly) on IA; Colour-bar pattern
probably from NCT italy on a frequency
between 1A and E3; USA-type test card
on E4 via meteor-shower propagation
(MS).

6/2/84:

TSS (Russia) R1 transmitting the old
0249 monoscopic test card via SpE; co-
channel reception of programme on R2
at times.

DR (Denmark) E3 on PM5544; CST R1
on EZO test card floating with TSS and
co-channel programme; TSS R2 via SpE
with programmes.

7/2/84:

TSS R1on ‘BPEMR’News programme;
MTV-1 (Hungary) R1 with the multi-burst
pattern; CST R2 on EZO test card;
unidentified programme via SpE on
E4.

8/2/84:
DDR: FE4 ontestcard; CST R1withthe
‘RS-KH’ test card.

10/2/84:
CST R2 on test card.

12/2/84:

NOS (Netherlands) 1st network clock
caption with programmes during the
early evening on E4 from the Lopik
transmitter via improved trops.

13/2/84:

NOS-1 E4 on ‘PTT-NED.1' PM5544 test
card; SR (Sweden) on E10 from the 60kW
outlet at Naessjoe and E11 from Kisa
(30kW); DR (Denmark) E5 and E10 with
skiing followed by closedown sequence
and ‘DR DANMARK’ PM5544; SR-2 chan-
nel E30 and SR-1 on E9 seen late evening
on programmes from the Goeteburg
outlet; NRK (Norway) E10 from Skien and
E11 from Halden on programmes fo!-
lowed by the closedown sequence at
2215with a clock caption and programme
schedule for TV and radio.

14/2/84:

NOS-1 E4 and E6 on ‘PTT-NED.V
PM5544 plus NOS-2 with ‘PTT-NED.2 test
card on channel E45. NOS-1 was seen
later on E5 with programmes; RTBF 1
(Belgian French-language network) on
E8 from Wavre with the PM5544 following
closedown; West Germany E9 and E11
from Westdeutscher Fernsehen (WDR)
1st Network with identification caption
and programmes. All reception via
improved tropospheric conditions.

16/2/84:

TSS R1 on clock caption and BPEMR
News programme during a short SpE
opening between 1759 and 1805.

20/2/84:
CST R2 on ‘RS-KH’ test card.

21/2/84:

TVP (Poland) R1 on PM5544 with a dark
background; CST R1 and R2 on EZO
pattern.

22/2/84:

NRK E3 with the identification ‘'NORGE
GAMLEM' on the PM5544 from Gamlems-
vetten.
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Pic 2 Russian News programme relayed in East Germany
for the Soviet Army stationed around Berlin
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DX-TV RECEPTION REPORTS

23/2/84:
DR E3on PM5544; DDR:F on colour test
pattern.

24/2/84:
CST R2 on ‘RS-KH’ test card.

25/2/84:
Unidentified signal on channel E4 via
SpE.

Reception reports

The Wrekin transmitter radiating the
Belgian test card: that's what Andy
Webster of Billinge near Wigan saw on
the 16th. The test card carried the
identification 'TV2' in the lower black
rectangle and appeared co-channel to
BBC-1 transmissions on channel 26.
Since there isn’t a Belgian 2nd network
outlet on this channel we can only
assume that the Wrekin takes BBC-1
programmes from Sutton Coldfield off-
air on channel 46 and on this particular
occasion was re-broadcasting the Bel-
gian transmission from Egem, also on
channel 46.

Andy is currently improving his DX
installation. He's feeding a MOSFET
VHF/UHF tuner via two Philips G8 IF
selectivity modules into the normal IF’s
of a Philips 210 chassis. The filters are re-
aligned to provide narrowband working
and greater selectivity. Andy has also
fitted a G8 filter to aBush TV 161 receiver
belonging to fellow DX-TV enthusiast
Arthur Milliken. This enables Arthur to
resolve the Dublin channel H broadcasts
from RTE on a daily basis. The filter has
been re-aligned to notch out offending
splatter from the local BBC-1 Winter Hill
transmitter on channel B12.

Bob Brooks (South Wirral) received
Iceland on E3from 2145 GMT on February
1st. This originated from Stykkisholmur
in the north-west of the island. Inci-
dentally, Rikisutvarpid is easy to identify
during the summer-itisthe only 625-line
signal to come from the north-west.
Programmes start as late as 2100 BST
which means the test card carrying the
identification ‘RUV ISLAND’ is radiated
for generous periods. The PM5544 is
even transmitted throughout the night,
probably for DX-TV insomniacs!

Pics 4 & 5 The fully rotatable aerial system used b
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Experienced French DX-er Pierre
Godou (Rennes) has supplied details of
his DX-TV set-up. His aerials are shown
in Picture 4 and comprise separate
wideband Band lil and UHF arrays both
with masthead amplifiers. For Band |
coverage two Fuba multi-element arrays
are used. One is cut to channel E4, the
other is cut to channel E2. Both are
equipped with masthead amplifiers. The
system is atop a lattice mast and is fully
rotatable. A dual-standard (French 819
lines/CCIR 625 lines) Sony 112UM
monochrome portable receiver is used
which covers the CCIR system B chan-
nels. For FM radio DX a Sony CRF 230
receiver is employed which provides 64-
108MHz coverage. Pierre’s receivers are
shown in Picture 5.

Alan Jardin has written from Kuwait
informing us of possible ltalian TV
reception towards the end of the last
Sporadic-E season. He has alsoreceived
several Middie East TV services such as
those operating in Bahrain and Dubai in
Band I. Alan hopes to receive the
ARAMCO TV service from Dhahran in
Saudi Arabia but it may be very difficulit.
Dhahran uses channel E3 with only a few
kilowatts effective radiated power (ERP)
and it is too close for normal SpE
reception. At the same time the transmit-
ter seems too low-power for reliable
tropospheric DX. Alan has now become
interested in satellite TV. Only the Emir
(or King) has a satellite dish, so far, and
when our correspondent made enquiries

Pic 3 Typical American ‘Bull's Eye test card
used several years ago by WLVI-TV

L
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v French TV-DXer Pierre Godou in Rennes, along with some of his shack equipment

about obtaining a system, the local
suppliers were very suspicious!

A few Swedish delicacies were sam-
pled during the trops by KevinJacksonin
Leeds. On the night of the 12th, Sveriges
Radio 2nd network programmes were
coming in on channel E39. Kevin sug-
gests that this may have been the 2.2KW
outlet at Kungshamn on the west coast,
just north of Goeteborg at a distance of
some 937Km. There are two alternative
outlets but at greater distances. These
are Oernskoeldsvik with 400KW (120Km
north-east of Sundsvall) and Syssle-
baeck on 10KW situated north of Kari-
stad.

The 13th showed an improvement for
Kevin with SR-1 on E9 (from Goeteborg)
and E11 (possibly from Kisa with 30KW)
together with SR-2 on channel E30
(Goeteborg) and E37 (from Véasteraas on
the east coast at 1265Km). The latter two
signals were almost snow-free on test
card and programmes. Danmarks Radio
(Denmark) were also seenduring the aft-
ernoon from both the E5 Aalborg S50KW
and E10 Vestjylland 60KW transmitters. A
few French (TDF) transmittersin Brittany
were noted but the only West German
signals to arrive at Kevin's location were
from Harz West on E10 and Kiel on E35.

Gosta van der Linden (Netherlands)
appears to have received the low-power
(10KW) Belgian UHF transmitter located
in the Brussels area on channel E25. The
outlet, which radiates BRT TV2 program-
mes, is situated atop a tall building.
Gosta has advised that following the
collapse of the Wavre transmitter in
Belgium, ornie of his most frequent
signals on channel E28 has disappeared
from his log. However he can receive
RTBF TELE 2 programmes from a
channel E49 outlet operating near Brus-
sels. During the recent improved tropos-
pheric conditions, Gdsta noted a variety
of British UHF stations and he even
caught a glimpse of the famous BBC 2
Colour Test Card ‘F'.

Service information
Eire:

Radio Telefis Eireann are to close the
low-power channel C relay in Dublin

3
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FuBK test card with Tx identification used by
Bayerischer Rundfunk, W Germany

since UHF coverage of RTE-1in the area
is considered to be adequate.

The RTE-2 network is to be radiated
from the Kippure main transmitter on
channe! J (223.23MHz vision) on full
power by mid-1984. It should be noted
that channel 1 is often omitted from
charts and listings and is usually
incorrectly quoted as being channel J.
Channel H is 207.25MHz, channel | is
215.25MHz and channel J is 223.25MHz.
These frequencies correspond to vision
carriers.

Spain:

Television Espafiola appears to have
altered their testtransmissions. The GTE
electronic test card, normally radiated
for about 15 minutes prior to programme
commencement, has been seen at

various times of the day. Perhaps the
familiar electronic bar patterns which
carry transmitter location information
has been discontinued - at least for the
moment. We will keep a look out towards
the south over the next few weeks.

Belgium:

According to the latest EBU station list
the Brussels transmitter radiating TELE 2
programmes on channel E45 has
increased its ERP from 500W to 1KW.

France:

France Regions 3 are radiating a
special colour test pattern during the
afternoon. It consists of vertical bars
with superimposed Antiope (French
teletext service) information.

Syria:

The EBU now lists the SRT transmitters
at Abou Kamal and Nabi-Saleh, both
operating on channel E3, with ERP's of
only 400W and not 400KW! Hassake on E4
is listed as 95W rather than 35KW.

Denmark:

The regional programme from Dan-
marks Radio known as ‘TV SYD' is
radiated on Sundays between 1300 and
1400 local time with repeats on Mondays
from 0830 to 0930 and 1545 until 1645. The
outlet at Senderjylland operates on
channel E7 with 60KW ERP.

Colour electronic test card used by NDR from
the Harz outlet on £10 and E40

West Germany:

Programmes from Norddeutscher
Rundfunk (NDR) are broadcast on chan-
nel E28 from Neuminster with 200KW.
The ERP should soon increase to SCOKW.

The Motn/Tarkau transmitter is in
service on channel E53 with an ERP of
20KW. Transmissions are also radiated
from a 100W relay at Lauenburg on E46.
The FuBK test card includes the iden-
tification ‘SH'.

WDR-1 has started broadcasting from a
100KW outlet at Bonn on channel E43.
The FuBK test card carries the identifica-
tion ‘WDR 1 BO 43".

Service Information this month was
kindly supplied by Andy Webster
(Wigan), Gosta van der Linden (Rotter-
dam, Netherlands) and the European
Broadcasting Union (Belgium).

HAVE YOU THOUGHT OF

electronics &
computers magazine

Radlo & Electronics World —
The monthly communications,

BECOMING AN AUTHOR?

We are always interested in receiving
articles to be considered for publication
and are particularly keen to hear from
anyone who has something to say
related to the amateur radio field. As
mentioned before, projects for fellow
readers to build are most welcome.

You don’t need to be an expert writer. If
you can get your ideas down on paper,
preferably typed, with drawings that we
can follow and photographs where
relevant, we will sort out the style,
grammar, spelling etc.

If you have an idea for an article, or have
designed and built a project that you
think others would be interested in, but
still have doubts about becoming an
author, why not write (giving brief details
and your telephone number) or
telephone the editorial dept... and of
course you will be paid for your effort.

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, Radlo &
Electronics World,
Sovereign House,
Brentwood, Essex CM14 4SE

| ADDRESS.

| Newstrade distributors: Seymour, 334 Brixton Road, London SW9 |

7AG. Tel: 01-733 4444
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WOOD & DOUGLAS

We are offering

Q.R.K.*)n

in our new illustrated catalogue and price list.
QRK? Quality Radio Kit's of course, suitable for
VHF, UHF, FM or Video techniques. If you can
solder you can assemble our products. If they
don’t work first time apart from expressing
surprise we will service and check your
handiwork. We will also let you know where you
went wrong.

INTERESTED? Then send an A5 stamped
addressed envelope for your copy of this new
product handbook. Our extensive range is held as
stock whenever possible for immediate dispatch
against your written or credit card order.

REMEMBER that apart from offering QRK’s we
also service, back-up and believe in our products.
TRY ONE

UNIT 13 YOUNGS INDUSTRIAL ESTATE
ALDERMASTON READING RG7 4PQ
— TEL:07356 5324 TX:848702 -

Tam ook

HEMM'NGS ELECTRONICS LTD

DEPT REW

16 BRAND ST
HITCHIN

HERTS SG5 1JE

Tel: {0462) 33031
Shop open Mon-Sat 9am-5.30pm
Closed Tuesday afternoon

Professional quality electronic components, brand new and fully guaranteed. Mail
order by return of post. Cash/Cheque/POs or Banker’s Draft with order, payable to
Hemmings Electronics Ltd. Official orders from schools, colteges and universities
welcome. Trade and export enquiry welcome. P&P add 60p to all orders under £10.
Telephone your Access orders, using our 24-hr. Ansaphone service. Please send
SAE for full price list.

VAT — Ali prices exclusive of VAT — Please add 15% to total cost including P&P.

No VAT on export or books

Marconi A.F. wattmeter CT44, 200 microwatts to 6 watts in 10
ranges switched - 2150 ohms. £30 p&p paid.

Marconi H.F. wattmeter CT211, high power 70 ohms 25
watts, low power 52 ohms, 1 watt. £25 p&p paid.

Marconi signal generator TF 995A, 1-5-220 mc/s, AM/FM,
complete with accessories. £60 callers only; £88 mail
order.

Ex-Gov. 27ft telescopic aerial close to 5ft. Good condition,
complete with all base & fittings. £45. p&p paid. Callers
welcome £285.

Pye Pocketfone Nightcall for PF1/TX/RX. New boxed
£17.00 Whip aerial Ex-Gov. 4ft collapsible £1.00.

Steel 2in Interlocking Mast sections 4ft. Price £3.50 each
p&p paid min. 5

Crystals HC6U Ex. Equip. 5,000 mc/s, 7,000 mc/s, 8,000 IMC
mc/s, 9,000 mc/s. Also Glass Crystal 100 Kc/s, to fit B7G
base. All at £2 p&p paid.

Telephones — Type 706 good condition £5 p&p paid.

Small 230V fans, 4in x 2'2in 2,500 rpm £4.50 p&p paid.

We have also for sale the following items which are too
numerous to advertise. Callers only, valves, transformers,
tuning units, receivers, bases, wave-guide, scopes, plugs,
sockets, power units, capacitors, aerials, headsets, cable,
signal generators, BC221.

Ni-Cad batteries for Pye PF1 RX, 5 for £2 p&p paid. Min.
order 5. All these batteries are ex-eq, but good condition.
Bargain Parcels 14lbs at £10. 28lbs at £20 and 56Ibs at
£40, p&p paid. Contains pots, res, diodes, tagboards, caps,
chassis, valve holders etc. Good value save £££’s. Lucky dip
service.

AVO multiminor test meter. Tested. £20. Ex eq. p&p paid.
AVO 7X, Tested. Ex eq. £40 p&p paid.

Opening times: Monday-Friday 8.30am-5.00pm. Satuday 8.30am-12.00am

Please allow 14 days for delivery. Mainland only.

A.H. THACKER & SONS LTD

HIGH STREET, CHESLYN HAY
NEAR WALSALL, STAFFS.

coMPUTER LINEAR ICs PCB TRANSFERS [RANSISTOoR
s
6502 3s50p 7418 pin 25p Make your own Printed g%%ils‘?f'ONALBmT'SH
B8522A 480p 741 14 pin 45p Circuit Boards with Alftac MADE 150-1000 WATTS
6800 290p Resist PCB Transfers
747 75p AVAILABLE 12V OR 24V
68800 450p 748 45, « Draw your artwork on 0.1 OC IN 240V AC OUT
6802 3% U o0 7sop 979
51 > T
O, A Ao Tmes LS L0000 4 rnge of iop quaiy
6809E 998p  AY-3-8910  460p . Byrnish the Alfac transfers w‘&e"e' s‘:ft:b'e for cj
6810 120p  AY-3-8912  550p o the board using a spatula - ﬁcanons“ 2 e
6821 230p AY-§-1230  450p  using carbon marks to assist C‘;pravan Boats. Farmin
68821 350p C3046 80p In accurate alignment CaraeeNCam o Powgv‘
6840 390p  CA3080E 75p  * Use Alfac chemica! eraser Cutsgetc Sultzblg o e
68B40 580p CA3130E 90p  tocorrect mistakes with TV, Hi-F1 Viden
6844 1295p * Etch 1n Ferric Chilgride
CA3140E 75p 5 Electric Dritls. Domestic
geis 795  Casoaoe  120p EQI0WT01 Edge Comnector pppances Lighen
6850 W@op 0 205, EC902/1 0.156 Edge PP g ghting
6852 250p P Connector ‘;—'I' amerjt il
6854 esop  LFI o3P EC080.063" Pads uozescent)
6875 490p 00p EC9100.094" Pads
8T26A 120p  LF3s7 110p  EC9110.189 Pads ARECITCATIONS
8728 120p  LM301A 35p  EC9400.016" Lines T T T ]
8795 110p LM307 50p EC9410031" Lines S00VA/12V 45A Full Lead
8796 110p  LM308A 95p EC9420039" Lines 625VA/24V 30A Full Load
8797 110p | M3t 7sp EC9430049 Lines LA T Orer
8798 110p LM324 45p EC9440061° Lines
sosol catp tvme o soe EEE0T0 Lines Typrcal Off Load Gurrent
8080A 3g0p  M3E 79 £C9a7012¢ Lines ISIOSIOIESA
8085A 450p 0P E£C950/1 0.031° 90 Benos
81 450, LM380 120p . Waveform
55 p EC951/2 0.061" 90 Bends Sa 50Mz
82024 £25  Lmas 170p  ECS51/1 0031 30 45 60 graarowave SO
8212 155p  LM386 95p  Bends - D,mens“’)xs")’”’"”"‘
8216 100p LM393 100p FC952/2 0.06%" 30. 45 69 150VA 31 x 23 x 13 ¢cm
8224 180p  LM3%09 85p Bends S00VA 42 x 26 x 19 cm
8226 195p  MC1310P  210p EC960 1 TO-5 Transistor Pads Bo Yol Te kN islem
£228 2500 mC1as5 7Sp, ES93ulCIRads 1900VA 42 x 26 x 18 om
8273A £14 EC997/1 tC Pads with tracks
8251 300p MC1456 133p between pads
82C55 £18.80 MO 358 45p 5 identical sheets in sealed fase Material — Heavy
8253 as0p  MC14%6 5P pack 2s0p Ouly Steel
8257 450p MC3242A  830p  (ngvidual sheets 54p oo Featur _
8259 4s0p  MC3302 95p  Spatuta AR4 for burnishing Ef Y &l “Oes =
8279 450p  MC3340 180p asp ¢ ef“f”'c verloa
75107 90p MC3401 65p  Altac Chemical Eraser  40p oy
75108 90p MC3403 70p Alfac Precision Grds PRICES
75110 88p MC3456 107p Polyester fim. matt finish 150VA/ 12V £95.00
75112 160p 0.14ram thickness. 20 lines/in .
MC3480 580p S00VA/12V £170.00
75182 959 A4410p, A3 220p
MC34001 58p B825VA/24V £170.00
75450 85p Dcuble Sided Fibreglass
75451 sop  NESSS 200 Goaig 16 thickness oz VAV . POA
75452 50p NESS6 70p Copper5 x4 35p;5 x8 CLERL
75453 72p NES565 155p 60p COMPUTER
75461 40p NES67 140p  Dato Etch Resist Pen INTERFACE
75491 T0P SN76003 180p 85p CONNECTORS
75492 70p SN76013 180p Ferric Chloride  Crystals 1DC (SPEEDBLOCK
AY-3-1015D 300p SN76023 180p Dissolve in /2 Litre Water TYPE)
MCSI013A 300P  TAT205A  128p 85p Header = Socket
08 P TBA48Q  160p Plug with Strain
MC1488 75p T RELAYS , .
MG 1489 75 BA520Q  120p 90 Pins Relief
P PCB TYPE
MC3459 285p TBAS30Q 140p . 10-way 95p 90p
rominiature Printed 35
PD7 450, TBAS40Q 130p Ci Sing! Pol 20-way 145p 135p
[y] 002 ] rcuit Relay gle Pole e 1700, 185,
280ACPU  320p  TBASS0Q  2B0P  Change-over Contacts rated 55 %oy 1700P (80P
Z80APIO 300p TBASS0Q  180p  2A or 125V maximum contacts 40_:; 220" 2oop
280ACTC 300p  TBA750 220p  arc Gold on Sitver Pailadium oo 4 24op 220"
§soAgART 0:09 TBAS0O 90p  Pinson 0.1 Grid way . B
B80ADMA 895p TBA820 95p 5V dc 560hm, 12V dc 320 ohm
RIBBON CABLE
Z80AS10/0 895p Igﬁgng ‘:g: 12V dc 1280 ohm 120p 20 way Grey (IDC Tyipg;
MEMORIES LIQUID CRYSTAL 4
Static RAM TBA990Q 190p DISPLAY MODULES 10Way Grey -do- 54p

2194020005 120p 1 CA6%0 390D poiMi77 Frequency Counter 25 Way Grey-do- 136p
6116P3-150nS  Call  TCA910 - 180p 5 Digug 035 FM Sw. Mw o WwayGrey-do- 178p
6116LP3-150nS Call  TDAI004 450D MMz KMz Annuniciators o0 wa¥Grey-do- 2090
TDA1044  350p  Sample and Hold Capabilty ~° Way Grey-do-  262p

Dynamic RAM TLOBY 50p Reset Capability 25

4116-200nS  90p  TLOG2 70p  Selectable  IF  Offsets el
4164-200nS 500p TLO64 100p Prescaler Available 14 100
MCMBB6SAP-20 TLo7 a0p Incadescent  Backlighting g b'n iS00
550p TLor2 8op OPtion Supply Voltage 5v ot - 10:
[ TLo74 1oop Operating Current 4mA 408|n 220p
J TLO8Y 35p
2708'450nS 300p TLO82 s0p P‘CIM 176 Digital VoItAmcter OTHER COMPUTER
2716-450nS  350p o 312 digis. 05 and CONNECTORS
2532-450nS  380p  TLG¥4 95p  Decimal Point. 200mV Fuli

ULN2803A  200p  Scale Input True Differential 55 Way_ 1DC Disc Drve

2732-450nS  380p T o PCB Edge - Connector

2764-250nS Call UPC575 250p  Input,

27128-250nS £22 UPC1167 180p Reading. Single 9v Operation %)‘(31 2323 3?)01"
UPC2002 285p Power Consumption 20mW Connector 200p
ZENER ZN414 100p Accuracy015%. -/—1Count =0 o0 2828
DIODES Temperature drift 80ppm/C Cp B ut - 230
BZYBB Serios Low Battery Indicator \/100423(:2(2, 22 0156 Bu:
g(\)/(;r;»;l\lagsd - CRYSTALS Incandescent Backlugh:uggop Expansion Connector
43V10 110V 12p 32768KHz  100p oy Modules are supplied 2 2208
BZX61 Series 1.0000MHz 320D it a data sheet G ommodasem12eh 2107156

User Port Connector

13W E24 18432MHz  240p oo
TEMPERATURE METER P

2V7 to 39V 1Sp  2.0000MHz 225p
43V to 82V 20p 2.4576MHz  225p A fully self-contained digital
30000MHz 240p temperature meter battery
REBC“IDGE 35795MHz 120p  Operated with an LCD display.

TIFIERS 3.6864MHz  240p * Temperature range 0-999 C We also stock a wide
12?3333 gg: :?gOMJ" ::g" . :&%'cacy o0 ,Ig‘i 8 range of other
1A/800V 40p 50623»1:; 240": * 70-99-9 C /—10C components: Aerosols,
gﬁﬂggx ;g: ’ ;pg?gf"yyt’;‘k““”e Lifetime  gatteries. Boxes. Cable,
2A/800V 70p 6 00MHz 190p  « External temperature Capacitors. Connectors.
6A/400V 95 6.1440MHz  190p  probe £20.50 Fuses. Heatsinks. Knobs.
10A/400V 280p  6.880MHz  240p
AT 3155 goooMis  180m I\RAeters é)péo. lPots,
BY164 52p  10.000MHz 170p ~ STOP PRESS + esistors. Solding [rons.
_— ARGE 16.000MHz  190p IBM PC MEMORY Switches, Transformers,
LSFL cmos N 184%2MHz 150 | UPGRADE  KITS | Yeroet
STOCK - LARGE 96608MHz 240p 128K CHIP SET IN VISITORS ARE
RANGE OF 20000MHz 260p WELCOME
TRANSISTORS &  27.000MHz 170p STOCK NOW

48 000MHz  170p £95 - VAT
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A GREAT NEW MAGAZINE FOR
RAILWAY MODELLERS
OVER 100 PAGES - 8 IN FULL COLOUR

ALSO....

. Product reviews e Layouts e Track
Plans e Off the shelf product conver-
sions e Kit building e Scratch building
— techniques and ideas e Structures
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detailed plans e Prototype photo
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SHORT WAVE
NEWS FOR DX |/
LISTENERS

by Frank A Baldwin

All times in GMT, bold figures indicate the frequency in kHz

Keeping the promise made
in the December 1983 issue,
here are some Latin Amer-
ican stations to be heard on
the 90 metre band (3200 to
3400).

There is a station, Radio
Riberao Preto in Brazil, on
3205 that has been logged
here many times and which is
on the air from 0800 to 0400
with a power of 1KW. If
conditions are good for LA
reception and the channel is
relatively QRM free, then this
one is a good ‘marker’ or
indicator for the logging of
other South American trans-
missions on this band.

Slightly higher up the band
there is HCJB Quito in
Ecuador on 3220 where it is
scheduled from 0900 to 1300
and from 2130 to 0200 in
Quecha - the local Indian
language ~ and from 0200 to
0500 in Spanish, the power
being 10KW.

Regularly reported in the
short wave listener press is
the Brazilian Lins Radio
Clube, Lins on 3225 which
operates in Portuguese and is
on the air from 0730 to 0400 at
1KW. Sometimes the domi-
nant transmission to be heard
on this channel is the Vene-
zualan Radio Occidente in
Tovar, on the air from 1000 to
0400 at 1KW (Saturday and
Sunday until 0300) in Spanish.

The Ecuadorian La Voz del
Triunfo, Santo de los Colora-
dos may be heard on 3252 but
reportedly varies from 3252 to
3253 on occasions, identify-
ing as ‘La Voz del Tigre'. ltis
on the air from 1000 to 0400
with a power of 1TKW.

In  Calceta, Ecuador is
located La Voz del Rio Carri-
zal operating on 3260 at 2KW
from 1300 to 0330 (Saturday
until 0400) and on Sunday
from 1200 to 0300, identifying
as ‘Radio Carrizal’. If,
however, you would like to try
for some real super DX, why
not tune to 3262 where oper-
ates the Peruvian La Voz de
Oxapampa located in Pasco
and timed on the air from 1100
to 0330 at 1KW. Recently
moved from 3260, where it
was rarely reported probably
due to co-channel QRM, it
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should now be in the clear -
we hope.

On3275thereisamixoftwo
Brazilians and one Vene-
zualan, the latter being Radio
Mara, Maracaibo working
from 1000 to 0400 at 1KW and
the most often reported chan-
nel occupant, the Brazilians
being Baura Radio Clube
(0730 to 0400 at 1KW) and
Radio Difusora, Caceres
scheduled from 0900 to 0300 at
1KW. The latter mentioned is
not very often featured in the
SWL press.

More often brought to
notice is the Ecuadorian La
Voz del Napo located in Tena
and radiating programmes in
both Spanish and Quecha
from 2200 to 0230 with a power
of 1KW on 3280. Quite
recently a new occupant has
appeared on this channel in
the guise of Radio Chaco,
Yacuiba in Bolivia, both the
power and the schedule
being unknown.

On nearby 3284 may be
found the Peruvian Radio
Esmeralda in Huanta, on the
air from 2100 to 0300 at 1KW.
Just alongside, on 3285, you
will find the often logged
Radio Belize, Belmopan in
Belize working to the sche-
dule 1100 (Sunday from 1200)
to 0510 at 1KW, always assum-
ing of course that your listen-
ing session has coincided
with a period of good condit-
ions for reception of this area
of the world.

Another DX gem for UK
listeners would be the recep-
tion of the 0.36KW La Voz del
Rio Tarqui in Cuenca,
Ecuador, scheduled from 1000
to 0500. It is currently
reported by USA DXers as
operating on 3286, a move
from the previously occupied
3285 channel, but it has also
been heard on 3869 so take
your choice.

On 3290 there is the Peru-
vian Radio Tayabamba in La
Libertad province with the
schedule 1100 to 0315, power
unknown, and Radio
Panamericana with a 1KW

signal from 2300 to 0300
operating from Quero in
Ecuador.

A few KHz up the dial to

3300 where, sometimes, one
can log Radio Cultural in
Guatemala City, Guatemala,
now working from 2245 to 0630
with a power of 10KW and
being regularly mentioned in
reports from DXers.

The Bolivian Radio San
Miguel located in Riberalta
occupies the 3310 channel
from 1000 to avariable closing

time around 0300. The power
is 1TKW and logged here in the
UK several times a year.

In the above schedules |
have included only that part
applicable to possible recep-
tion here in the UK and
omitted those times which
prohibit any chance of suc-
cess. The review continues
next month.

AROUND THE DIAL

This information is pro-
vided to assist those inter-
ested to tune around their
dials to the frequencies, and
at the times stated, hopefully
to log the stations we have
listed here.

AFRICA

Egypt

Cairo on 15155 at 1529, an
interval signal of local-style
music then OM (old cam =
male announcer) with station
identification and recitations
from the Holy Quran at the
commencement of the Afar
programme directed to East
and Central Africa from 1530
to 1630.

Cairo on 17690 at 1433, OM
with recitations from the Holy
Quran during the Hindi trans-
mission times from 1430 to
1530.

Libya

Tripoli on 15415 at 1100, OM
with station identification in
Arabic, drums, Arabic-type
musicthen OM withsongsina
relay of the Domestic Service
on this channel from 1100 to
1745, thereafter radiating
programmes as '‘Voice of the
Greater Arab Homeland'.

Morocco

Tangier on 17595 at 1435,
OM'’s with songs in avernacu-
lar, local-style musicinarelay
of the Home Service to the
Middle East, West Africa,
Europe, South Morocco and
Mauritania, scheduled from
1100to 0100 on this frequency.

Zambia

Lusaka on 4910 at 2017,
OM'’s with a discussion in a
vernacular—they use seven of
them plus English in their

broadcasts — but this channel
is the Home Service entirely
invernaculars on the air from
0350 to 0530 and from 1530 to
2105 (Friday and Saturday
until 2205). The power is
50KW.

THE AMERICAS

Columbia

Emisora Nuevo Mundo,
Bogota on 4755 at 0654, OM
with a programme  of
recorded local pop songs and
music then OM with promos
complete with echo-effect.
The language is Spanish and
this one is operating irre-
gularly on a 24-hour basis, the
power being 1KW.

Ondas del Meta, Villa-
vicencio on 4885 at 0656, OM
with a ballad in Spanish
complete with local-style
orchestral backing. OM with
the station identification as
‘Ondas del Meta, La Voz del

Llano, Viilavicencio, Col-
ombiana' and frequencies.
TKW.

Costa Rica

Emisora Radio Reloj, San
Jose on 4832 at 0553, OM
announcer then pop songs
and music in typical local
style. This one is on the air
around-the-clock and has a
power of 1TKW.

Guatemala

La Voz de Nahuala, Nahuala
on 3360 at 0223, OM with
announcements in Spanish,
YL (young lady - female
announcer or artiste) with a
local folksong. LV de Nahuala
operates from 2130 to 0230 at
1KW. The channelis adifficult
one owing to the surrounding
commercial QRM (man-made
interference).
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