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ri ICO M YAESU 

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

YAESU FRG9600/RWC MK3 HF-UHF SERIES 

THE TECHNICALLY ORIENTATED 
RADIO COMMUNICATIONS 

SPECIALISTS. 

After many months of research and development RWC LTD are pleased to 
announce their latest HF modification for the Yaesu FRG9600 which now 
includes LF/HF/VHF/UHF coverage from 100khz to 950MHz and improved S 
Meter and a typical  receiver •sensitivity now >2/AV pD HF.  >1.5 V 
60-950MHz all 4/ 12dB SINAD (Please contact us for detailed specifications) 

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

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

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

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

YAESU FRG9600/RWC MK3 
"AM-FM (WIDE & NARROW) LSB, USB. 100kHz-950MHz 
BROADCAST MONITOR AND SCANNING RECEIVER 

No other radio is available with these features and facilities at this price! Check it 
out! Send large SAE for copy of reviews & further information 
FRG9600 MK2 Model 60-950MHz N' connector (a £499.00  5.00 carriage. (Modified 

unit only). 
FRG9600 MK3 Model 100kHz-950MHz 'N' connector and S0239 for HF «, £599.00 + 
£5.00 carnage. (Modified unit only). 
RWC Exclusive Base Station Complete HF-UHF Package FRG9600 MK3 Model, 
Icorn AH7000 ant, G5RV HF multiband, PA4C ac-13V dc adaptor, inclusive carriage UK 
£699.00. 

Overseas dealers please note we will soon be offering conversion modules. 
lial =low for a franchise in your country. 

Tel: 021 421 8201 (24hr answerphone) 
Telex: 337676 TELEX-G 
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Icom AH7000 «i £82.50 (inc free carriage UK 
mainland) 

YAESWRWC FRG9600 Options 

PA4C ac adaptor £16.50 inc post. 
FIF232C RS232 computer interface ra £75.00 
inc post. 
Raycom GP900 900-950MHz 3dB. base station 
ant 01 £22.00 inc post. 
AM-FM wide & narrow IF filters POA. 
RWC 9600 MK2 owners HF mod «1 £99.00 inc 
carriage (send unit) 
FRG9600 existing owners HF & UHF mod 
100kHz-950MHz.  Send  unit carriage paid  (0, 
£129.00. (UK owners only.) 

YAESU FRG9600 Service Manual (inc Cat 
Prog)  £12.50 inc post 
Raycom VHF-UHF Discone 60-600MHz S0239 
connector «1 £27.50 inc carriage 
RWC Modified Video Unit. 6 00MHz IF video 
(modified from NTSC)  £27 50 inc post 

Please call or telephone for other 
available options. 

ASK FOR COLOUR BROCHURE & SPECIFICATIONS 
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Safety in the shack 
Some of the constructional projects 
featured  refer  to  additions  or 
modifications to equipment, please 
note that such alterations may prevent 
the item from being  used in its 
intended  role,  and  also  that  its 
guarantee may be invalidated. 
When building any constructional 

project. bear in mind that sometimes 
high voltages are involved. Avoid even 
the slightest risk - safety in the shack 
please. at all times 

Whilet every care is taken when •CCeet , C 
advertise ments  we  cannot  accept 

respOnsattility for unsatisfeCtOry itantlaCt 1OnS 
We .11  however  thoroughly Myeaticate any 

complaint, 
Th• vie ws expressed Dy cOntriDutOrs are not 

ntaCeSaar 1111thOse of me publisherS 
Every care  is taken  to  ensure  that  the 

COntents of this magaDne are aCCurate  we 
&flu me no r•SponSibiltty Or any effect fro m 
errors or omissions 
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Top — Power sensor heads 

from Cirkit (p4) 

Bottom—the A/D Lab software 
system from Rapid Silicon (p5) 
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P_FWIAICT NEWS  
Featured on these pages an  details of the latest products in communications, electronics and 

computers. Manufactur ers, distributors and dealers are invited to supply information 
on n( 9w products for inclusion in Product News. 

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

HIGH POWER LOA • 

4 4 1111 1111111 1 11111111 111 P l a  1  • 

a n 

•  • 

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

protected  against  overvol-
tege, overcurrent, overpower 
and reverse polarity is equip-
ped with two 31/2 -digit meters 
monitoring input voltage and 
current. The PLZ 1002W can 
be selected as either a con-
stant resistor or a constant 
cur rent load. 

In dynan iic mode the con-
stant curr ent value can be 
continuous ;ly  switched 
between t wo selected cur-
rent levels; by an internal 
oscillator  100Hz-lkHz. This 
allows the operator to view 
the  tran sient  voltage 
response of the power source 
under test or ran oscilloscope. 
The constant current level 
can also be controlled by an 
externally a oohed voltage, 
permitting  c.:ontrol  by  an 
external  osc illator or the 
IEEE 488 bus via the Kikusui 
DPO interface t. 

Telonic lnstru ments Ltd, 
Boyn Valley Fli ad, 
Maidenhead, 
Berks SL6 4EG. 
Tel: (0628) 7393'3. 

• VVER SENSOR HEADS 
Now power sensor heads 

introduced by Cirkit provide a 
cost effective and rugged way 
of measuring RF powers in 
the range 0.5 watt to 75 watts 
and dc to 2GHz. The only 
additi onal  equipment 
required is a standard 200mV 
digital voltmeter (DVM) and 
leads. 
The  new products have 

been designed for the service 
engineer or radio amateur 
who needs to make quantita-
tive measurements of multi-
frequency and power trans-
mitter installations where the 
use of expensive laboratory 
equipment  would  not  be 
feasible.  The  new  power 
heads simply convert a con-
ventio nal DVM into a broad-
band a bsorption wattmeter. 
In es sence the device is a 

rugged bolometer. Power is 
fed to the unit using a coaxial 
connector, where it is dissi-

pated in a pre cison 50 ohm 
termination. 
The resistor used for this 

termination is comprised of a 
pyrolytic carbon film on a 
beryllium  oxidE;  substrate, 
ensuring that the value of the 
resistor does not 'change with 
heat and that any heat gener-
ated  is conducted swiftly 
away from the film. The major-
ity of the heat is th.en sunk in 
the outer case or h eatsink of 
the unit, which is rnatt black 
aluminium to ensure good 
emissivity. A small percen-
tage of the heat (de termined 
by the relative therr nal paths 
in the unit), is allowed to flow 
through  a thermoelectric 
generator, and the resultant 
voltage is then sc aled to 
enable a reading or mV to 
correspond with tho input 
power in watts. 
The output voltage can be 

read directly on a DVN using 
the 200mV range and is acces-

ALL BAND ATU 
Telecomms recently laun-

ched a lkW all band ATU, the 
Nevada model TM1000. The 
unit is a natural extension of 
the Nevada series of discrete 
ATU components, ie the roller 
coaster, turns counter and 
variable capacitors that they 
have released over the last 
nine months. 
The ATU is continuously 

variable from 1.8-30MHz and 
uses a transmatch circuit 
that  allows  for  maximum 
flexibility.  The  unit  can 
handle  a wide  range  of 
antenna impedances. 

Priced at just £25 (inc VAT), 
the TM1000 is within the reach 
of most radio amateurs. For 
those who wish to construct 
the  ATU  Telecomms  are 
offering the unit in kit form, 
which includes the empty 
case, pre-drilled, 2 capaci-
tors, 1 roller coaster and 1 
turns counter at a cost of £100 
(inc VAT). 

Telecomms, 
189 London Road, 
North End, 
Portsmouth, 
Hants P02 9AE. 
Tel: (0705) 662145. 

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

Cirkit Holdings PLC, 
Park Lane, 
Broxbourne, 
Hertfordshire EN10 7NQ. 

20MHz OSCILLOSCOPE 
The 20MHz dual channel 

oscilloscope, type HM203-6, 
available from Level! Electro-
nics, offers value for money at 
£314 + VAT. This instrument is 
the latest version of the 
HM203 series. 
Both  vertical  amplifiers 

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

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

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

Levell Electronics Ltd, 
Moxon Street, 
Barnet, Herts EN5 5SD. 
Tel: 01-449 5028. 
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CAE ENVIRONMENT 
Rapid  Silicon  have  just 

introduced  a new  set  of 
software tools said to be the 
first in the industry that allow 
engineers  to  design  and 
analyse mixed analogue and 
digital board level designs on 
an interactive workstation. 
Known as A/D Lab, this 

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

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

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

EDU-LINK 
Metascybe Systems Ltd is 

launching its low cost micro 
to ICL mainframe link for 
educational establishments, 
called EDU-LINK 003. 
EDU-LINK  CO3  enables 

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

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

PC-SPORT PLUS 
An innovative new portable 

is the latest addition to the 
growing range of IBM com-
patibles from AMT. 
Powerful memory features 

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

layout with the addition of 
separate cursor keys, assis-
ting numeric input to spread-
sheets. LEDs, ten function 
keys and a reset button are 
present too. 
An integral 360K disc drive 

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

video monitors and colour 
displays. An  EGA card  is 
optional. 
An eight-bit expansion slot 

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

battery  backed  real  time 

clock, parallel port for printer 
and games port for joystick. 
The PC Sport Plus is priced at 
£499 + VAT. 
With Dos 3.2, 640K RAM and 

a monochrome monitor, the 
system costs £703 + VAT. 

Applied Microsystems 
Technology Ltd, 
249-251 Cricklewood 
Broadway, 
London NW2 6NX. 
Tel: 01-452 0738. 

EDU-LINK CO3 is available on 
all the more popular micros 
(Amstrad, Apricot, IBM and 
compatibles, RML. etc). 

Metascybe Systems Ltd, 
Grant House. 
47-53 St John Street, 
London EC1M 4AN. 
Tel 01-253 1001. 

SPEEDY PRINTER 
Rapid  Terminals  have 

announced that a new high 
speed, low cost replacement 
for the DEC LQP02/03 letter 
quality printer is available. 
Known as the LQP45, the 

printer employs an expanded 
daisy-wheel which supports 
the full complement of DEC 
character sets, and  prints 
high quality text and business 
graphics at up to 45 charac-
ters per second. 
The LOP45 is plug-compati-

ble with all DEC computers, 
word processors and video 
terminals and supports most 
industry standard  software 
packages. A wide range of 

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

Rapid Terminals, 
Denmark Street, 
High Wycombe, 
Bucks HP11 2ER. 

PROTOTYPING CARD 
The PC-35 prototyping card 

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

lines are provided for direct 
interface to peripheral chips. 
and bus lines AO, Al, reset. 
IOW, 10R, MEMW, MEMR and 
DO-D7 are buffered and may 
be loaded up to ten LSTTL 
loads.  The data  buffer is 
bidirectional, and other bus 
lines may be accessed with up 
to two LSTTL loads. 
A 58-page manual, included 

in the price of the PC-35, 
introduces some of the basic 
concepts of  IBM  PC bus 
interfacing.  Examples  are 
simple but useful and include 
the  software  programs 
required  to  control  them. 
Included also are parallel I/O 
ports, A to D and D to A 
converters and a number of 
test examples designed to 
enhance knowledge of inter-
facing to the PC bus. 
Priced at £69, the PC-35 will 

also work in most clones. 

Amp/icon Live/m e Ltd. 
Centenary Industrial Estate, 
Brighton, 
East Sussex BN2 4A W. 
Tel: (0273) 570220. 
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PHONE 
0474 60521 

INTEGRATED CIRCUITS 
nr4111.1 

P.M. COMPONENTS LTD 
SELECTRON HOUSE, 

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

• .......,  a.ov 

AN124  2.50  LA4461  3.95  007474  1.150 
60214  2.3...  :.C/120  3.25  SN7421  0.65 
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TBAS600 1.•5 
TBA570  1.00 
TBA6SIR 2.50 
TBA673  1.95 
113.6720A 2.45 
TBA 750  1.95 
1 45 7500 2.65 
1134930  0.89 
TBA810AS 

1.65 
1868107 1.85 
TBA820M 0.75 
11368200 1.45 
1136890  2.50 
1E16920  1.65 
TBA9S0 29 

2.35 
TBA990  1.49 
TBA9900 1.49 
TCA270  1.50 
ICA2700(.. 

1.50 
TC6650  2.50 

:L.A7183  6.41M  it+84050 2.116 
TCA800  2.50  TDA4600 2.60 
C9800  516  TDA9503 3.18 
TCA1330S 1.55  TF61009  1.35 
'CA900  2.90  upc41C  3-50 
Tc999)  1.116  UFC566H 2.05 
TDA440  2.20 
D91031  2.55  UPC575C2 
TDA101303A  2.78 

3.55  UPC10001H 
10* 50606A  1.95 

2.80  UPC102011 
TDA.010 2.18  2.95 
10910903 a.ss upci024u 
TOA1035 2.50  1.60 
Toalcoi  1.08  UPC1025H 
TDA,044 5.18  1.56 
TD91,70  1.85  UPC1028ei 
1041180 2.15  1.88 
TO912700  UPC1032H 

3.65  1.60 
TD9132,  1.70  UPC115682.75 
7 DA2C002 1.86  u PC1 I 58H 
70620003 LIN  0.78 
TD92010  1.98  UPC1167C2 
T DA2020 215  1.55 
TDA2030 SAO U7011/3141 
TDA2140 3.06  1.25 
TDA2150 2.10 UPC1182H 
TDA2,51  1.05  2.02 
TDA2160 2.50  JPC1185H 
TDA2521  3.23  3.55 
TDA2S22  1.95  uPC1191V 110 
TDA2S23 2.95 uPC1350C 
TDA2524  1.95  2.55 
T0A2S30  1.95 UPC1353C 
TDA2532  1.95  5.45 
TDA2540  1.95  3801360 2111 
TDA2541  2.15 ..,PC1365C 
TOA2560 2.15  316 
TDA2571  2.95 I./ PC20002H 
TDA2581  2.95  1.06 
TDA2582 2.95 JPD2114LC 
TDA2593 2.95  2.80 
TDA2600 5.50 555  0.35 
TDA2610 2.30 S56  0.80 
T0626116. 1.95  '73  0.50 
TDA2540 2.50 '41  0.35 
TDA2655 4.50  47  0.50 
106208062.75  '48  0.33 
TDA2690 2.45  -508  0.50  
7063310 2.95  '805  0.85 
1063510 3.50  -812  0.65 
TDA3560 3.95  7815  0.80  

SEMICONDUCTORS 
AAY17  0.25  410182+1  010 
ACI26  0.45  BC161.3  0.10 
AC127  0.20  BC1831  0.09 
AC128  0.26  13C1134119 0.09 
AC1286  0.32  BC204  0.25 
AC141  0.28  8C2078  0.25 
AC1417  0.34  13C20136  0.20 
AC142K  0.45  BC212  0.09 
AC176  0.22  BC2121  0.09 
AC1766  0.31  BC213  0.09 
AC187  0.25  BC213L  0.09 
AC1876  0.25  BC214  0.09 
AC188  0.25  BC214C  0.09 
AC1886  0.37  13C2141  0.09 
60142  080  BC23713  0.15 
40143  1.25  BC238  0.15 
60149  0.70  00239  0.15 
60161  0.50  BC251A  0.15 
40162  0.50  BC2524  0.15 
A6106  0.50  BC258  0.25 
66114  1.95  13C2543.8  0.39 
46121  0.80  BC2134  0.30 
AF124  0.65  80300  0.30 
66125  0.35  BC301  0.30 
F 126  0.32  BC303  0.26 
66727  0.85  8C30761  0.09 
66139  0.40  BC327  0.10 
66150  0.50  BC328  0.10 
47178  1.95  BC337  0.10 
47239  0.42  80338  0.09 
AU106  6.95  13C3476  0.13 
45102  2.95  BC461  0.35 
BC1076  0.11  130478  0.20 
EIC1079  0.11  BC527  0.20 
BC106  0.10  80547  0.10 
13C10813  0.12  BCS48  0.10 
BCI09  0.10  BC54971  0.10 
BC10913  0.12  BC550  0.14 
13C1090  0.12  BCSS7  0.08 
BC114A  0.09  BC558  0.10 
BC115  0.55  BC639 10 0.30 
13C1166  0.55  8C5336 18.80 
801169  0.50  00115  0.30 
BC 11 7  0.19  901247  0.59 
BC119  0.24  130131  0.42 
BC125  0.28  BD132  0.42 
BC139130 0.20  B0133  0.40 
BCI40  0.31  00135  0.30 
BC141  0.25  130136  0.30 
BC147  0.21  BD137  0.32 
BC143  0.24  130138  0.30 
801470  0.12  131)139  0,32 
[1014134  0.09  R[1140  0.30 
EIC1461.1  0.09  80144  1.10 
BC149  0.09  80150C.  0.29 
BC153  0.30  90159  0.63 
BC157  0.12  BD160  1343 
8C159  0.05  130166  0.95 
BC161  0.58  00179  0.72 
007708  0.15  00182  0.70 
RC, 71  0.09  B11201  0.53 
BC171,41  0.10  630202  0.65 
1401718  0.10  /30203  0.76 
50777  0.10  00204  0.70 

.2fi  0.10  90222  0.46 
- 0.10  1313223  0.59 

0.1 0 

0.00 

0.15 
0.13 

0.10  130225  0.45 610232  0.33 
610233  0.33 
00236  0.49 

6.6719  0.06 
BA115  0.13 
BA145  0.15 
ak ,kii  0.17 
BA154  0.011 
BA1S6  0.15 
BA1S7  0.30 
BA244  0.75 
BA301  0.75 
BA302  0.85 
BA313  0.75 
BA318  2.95 
BA328  2.95 
BA521  1.75 
134V21  0.30 
BAW62  0.19 
BAX13  0.04 
45016  0.12 
E11372058 0.30 
81757  0.79 
81126  0.10 
81127  0.11 
85133  0.15 
135164  0.43 
BT1 76  1.20 
135179  0.63 
85182  0.53 
95784  0.35 
85707  0.441 
85199  0.40 
135206  0.14 
[64206-930 0.33 
13571080C 0.33 
85223  0.90 
135296-40C 0.22 
B5299-800 0.22 
85 010  0.20 
07/025600 

1.26 

135036.150R 
0.20 

135038-600R 
0.60 

85X55-600 
0.30 

95071-600 
1.75 

BIX71  0.15 
BIX61  0.15 
BIX138  0.10 
BIY95C3C 0.35 
0546  5.00 
CS1088 16.50 
146550  0.115 
149512  0.68 
0647  0.15 
0690  0.10 
0691  0.15 
0695  0.10 
06202  0.20 
102109  5.00 
10238  2.95 
15230  2.95 
102379  4.95 
1023WE  4.95 
704001  0.04 
104033  0.04 
1040134  0.05 
104007  0.00 
10.149  0.02 
704445  0.10 
105401  0.12 
105402  0.14 
105403  0.12 
105406  0.13 
105407  0.15 
105405  0.15 
11144  0.04 
111923  0.15 
I112002  0.10 

TELEX 
966371 
TOS PM 

PUSH BU TON UNITS 

Decca/ITT  6 way 
I:4C .  4 stray 
Hitach,  array 
Pre  6 way 
07C213  6way 
DEC2110  6 way 
GEC  6 way 

7.95 
7 95 
11.95 
10.35 
9.50 
10.50 
10.50 

8,a, 
ITT  7',ray 
Neons  7 way 
Ranh  4 way 
Rank  Sway 
Lund  r Sway 

14.110 
10.50 
12.50 
10.50 
10.50 
11.00 

ZENER DIODES 
BZ061 Series  0.15 
BITE18 Se ,es  0.20 

EHT MULTIPLIERS 

91323 7 0.40  136493  0.35  1476453 17.50 
80242  0.65  137595  0.23  6496454 26.50 
80246  0.75  86597  0.25  5406455 17.10 
80376  0.32  13617139  0.23  1406475  2.911 
813379  0.43  616840  0.23  1406477 14.56 
00410  0.65  07681  0.25  OC16W  5.80 
00431  0.63  86 688  0.30  0C23  910 
1313436  0.45  86 890  1.50  OC25  110 
90437  0.75  866191  1 75  0C26  1610 
130438  0.75  86142  0.35  0C28  6.80 
130510  0.95  86143  0.35  0C29  4.60 
00518  0.78  86W10  0.55  0C32  8.80 
80520  0 es  BFW11  0.75  0C42  1.50 
00534  0.•5  86W166  1.15  131,41  1.25 
130535  0.45  861561  0.60  0045  1.00 
00538  0.65  86W92  13.85  0070  1.00 
00575  0.95  616079  0.30  0071  0.75 
130587  0.95  B 6084  0.26  0072  2.60 
610588  0.95  El 085  0.32  OC 7S  1.50 
130597  0.95  El 6 X136  0.30  00611  1.00 
1313695  1.50  136088  0.25  0084  1.50 
00698  1.30  865 78  1.33  0C139  12.50 
80701  1.25  136550  0.32  0C171  4.50 
130702  1.23  06551  0.32  0C200  4.50 
8D707  0.90  06590  0.77  OC701  5.50 
130032  1.50  81548  1.75  00205  10.00 
800539  1.63  138100  0.26  92000861  1.45 
136115  0.35  90101  0.49  62009  2.50 
136119  0.65  07103  0.55  13201061  1.45 
86127  0.39  B8303  0.95  02322  0.58 
646154  0.20  BRC4443 1 15  82323  0.66 
86,77  0.38  130539  0.45  82540  2.48 
86150  0.27  BSW64  0.95  RCA16029 0.85 
86173  0.22  EISX60  1.25  RCA115039 0.55 
136158  0.22  BT100/1 0;  RCA16 ,81 0.85 
87,78  0.25  0635  RCA 16334 0.90 
86179  0.34  131106  1.49  RCA16335 0.85 
86180  0.29  131116  1.20  RCA16572 0.85 
06181  0.29  81119  3.15  020600  0.95 
136182  0.20  81120  1.63  SKESF  1.45 
86183  0.29  I3o105  1.95  16o71v  0.45 
86161  0.211  BU108  1.69  160279  0.45 
86185  0.25  13U124  1.25 16029V  0.45 
B6194  0.11  13U125  1.25 16035V  0.55 
06 795  0.11  BU126  1.60 19002V  0.55 
86197  0.11  13.:204  1.55 1901 15  0.75 
136198  0.16  BU205  1.30 190155  2.15 
86199  0.14  02)208  1.39 19034V  2.15 
86200  0.40  BU20/341  1.52  19038V  3.95 
E30140  0.20  13U70130  1.53 18515 90 2.25 
86247  0.15  BU326  1.20 76151555 2.25 
616245  0.30  BU326S  1.50 11825  0.40 
867561.6.  0.35  BU407  1.24 TIP29C  0.42 
86257  0.25  BU408  1.50 TIP30C  0.•3 
136259  0.25  822500  2.25 TIP31C  0.55 
137271  0.26  BUS084  1.95 TiP320  0.•2 
136771  0.26  9U526  1.90 TIP33C  0.95 
137273  0.15  BU807  2.25 TIP348  0.95 
136335  0.33  BUY20  2.15 116,416  0.45 
96336  0.34  EIL/5696  1.70 TIPVC  0.45 
86337  0.29  BUY71  2.50 TIP420  0.47 
86338  0.32  BUV41  2.50 11847  0.65 
87355  0.37  MJ300C  1.98 TIP48  0.65 
86367  0.315  51.16340  0.40 TIPSO  0.65 
Et 6363  0.65  1437350  0.75 TIP120  0.60 
13F371  0.25  51.16520  0.45 T1P125  0.63 
86394  0.19  1.1372955 0.95 1119142  1.75 
611-472  032  MPSA13  0.29  117146  2.75 
1716423  0.25  MPSA92  0.30  118167  2.95 
86457  0.32  1476231  4.95  1203995  0.80 
86458  0.36  1.41Sritsr;s  7,1+3051.  0.55 
11,1,1X)  n fl  13 OS 

TV106  1.80 
1V106'2  1.50 
ZRF0112 16.50 
251100  6.60 
251308  1.35 
751711  0.30 
2522,9  0.28 
252676  0.55 
202905  0.40 
2443053  0.40 
253054  0.59 
2813055  0.52 
252707  0.12 
2113703  0.12 
203704  0.12 
2813705  0.20 
2813706  0.12 
2813708  0.12 
253733  9.80 
253773  2.78 
253792  1.35 
704290  310 
204427  1.96 
254444  1.16 

205294  0.42 
705296  0.45 
255298  0.80 
205485  0.45 
255496  0.95 
256329  0.55 
2S/1715  0.55 
25C495  0.80 
2SC496  0.80 
/SC 754  0.75 
2SC 785  0.75 
2SC789  0.58 
2SC931D 0.08 
2SC937  1.05 
25C1034  4.50 
20C1096  0.110 
2SC1106  2.50 
2501124  0.11 
25C1162  0.56 
2SC11727 2.20 
25C1173  5.18 
25C1307  1.29 
25C1364  0.50 
JSC14139 2.50 
75C1449  0.50 
2501628  0.78 
75C1678  1.50 
2SC1945  3.75 
2SC1953  0.58 
25C1957  0.00 
7SC1969  1.115 
25C1985  1.50 
?SC 2028  1.15 
25C2029  1.55 
25C2078  1.45 
2502091  0.85 
2SC 2096  2.95 
25C2166  1.95 
2502314  0.80 
2SC2371  0.341 
7SC9310 0.95 
1S05234 0.50 
2S03250  1.53 
2S019  0.55 
2S1(33  0.55 
25510381  1.50 
•9890  095 

Dacca 30 
Decca80 
Decca 100 
0ecca 120 
Decca 1730 
DEC 2040 
DEC 2110 
ITT CVC1-9 
iTT CVC20 25 30 
ITT CVC45 
Ph 'rips 081550 
Philips 69 
Poe 697 
Poe 7134 lead 
Pye 713 5 lead 
Pye 731.25 
Rank 6774 
Rank 6823 
Rank 12041 
Siemens TVK76 1 
Siemens Eu 1 opa 
Thorn 1500 
Thorn 1600 
Thorn 3500 
Thorn 0000 
Thorn 8500 
Thorn 9000 
Thorn 9600 
TV11 Stick 
TV13Stick 
TV 18 St , 
TV20 

5.45 
6.35 
6.95 
6.93 
6.95 
6.35 
3.45 
6.95 
6.35 
6.35 
6.95 
6.95 
6.00 
6.50 
8.50 
8.50 
8.50 
6.35 
6.95 
6.95 
•.95 
7.30 
5.45 
5.45 
7.95 
6.95 
7.15 
8.50 
5.50 
0.90 
1.25 
1.10 
1.40 

FUSES 
U m 01  0.06 Inch 
100 MA 2001.1A 250 MA 50014* I 
AMP 1 25 AMP 1 5 AMP I 6 AMP 
2 AMP 2 5 AMP 3 15 AMP 4 AMP 
1540101411169 100 21/ 194 4.50 
110549  0.18 
100 MA 150 MA 160 MA 250 MA 
500 MA 800 MA  1 25 AMP 76 
AMP 2 AMP 315 AMP 5 AMP 

111190181411 .9 100 pertype 11.60 
1.511 bush 01  0.05 wok 
250 MA 930 MA 750 MA I AMP IS 
AMP 2 AMP 3 AMP 7 AMP 10 
AMP  80401441 otter 100 844 
150  4.00 
1.211 Inch AM  0.155445 
50 MA 60 MA 100 MA 150 MA 250 
MA 500 MA 750 MA  5 AMP 3 
AMP 4 AMP  5 AMP 119•51•1 
elfer 100919171m  10.00 

81.111011121 
Mono Tape Head  2.60 
Auto Reverse Tape Head  3.95 
Stereo Head  3.50 
Poe IF Gain Module  LIM 
4 433 MHZ Cryttal PAL)  0.45 
5 SMHZ Crystal 1Sound)  0.45 
Delay Line SLSOTAU42  1.15 
FoCut Control GEC210  1.50 
Focus Control PYE 73 , 1.50 
7004551.05  0.95 
SAW Fiiter  0.10 
Anode Cap27Kv  0.09 
SoIder Mop  0.64 

IME OUTPUT TIMNSFORMERS 
Dacca 50 
Decca 100 
Oecca I 700 Mono 
Decca 1730 
Decca 2230 
GEC2040 
GEC2110 
Grundig 1500 
Grundig 5010-6010 
2725011401i 
ITT CVC20 
iTTCVCZS/0432 
Philips Gs 
Phihps 09 
P818030 11 
Poe 69,697 
Pye 713.715 
Poe 725 
Frye 731 
R MB T20A 
Rank Murphy TleA 
Rank Murphy 120A 
Rank Murphy 6610 
Rank Murphy 6823 
Tandberge90 
Temtunhen 711 * 
Thorn 1500 (1SKV) 
Thorn 1590 
Thorn 3500 IE HT) 
Thorn 9300 
Thorn 8500 
Thorn 9000 
Thorn 9800 
Thorn Mains 
Transformer 3000 3500 

VIDEO HEADS 

7.95 
7.95 
9.95 
8.25 
8.25 
7.50 
1•.30 
15.45 

13.45 
8.20 
8.20 
8.50 
8.93 
13.95 
11.50 
11.50 
10.95 
9.94 
12.40 
10.00 
12.50 
8.80 
11.50 
11.15 
11.15 
15.48 
9.50 
9.90 
23.50 
17.60 
19.110 
22.40 

TV MAIN SWITCHES 
Ma,is Switch Ci7C5  1 00 
Mains Switch Deccs/GEC  1 00 
GISwitch  1,00 
G11 Switch  0.95 
G11,12 with Remote  1.15 
G11/12 with Remote and Ma. ,,  
off  1.50 

VARICAP TUNERS 
ELC1043405Mullard  8.65 
ECL 104106 Mullard  8.65 
U321  8.25 
U372  8.25 

11 00 

THERMISTORS 
VA1040  0.23 
VAI056S  0.23 
VA8650  0.45 
VA1097  0.25 

WIREWOUND RESISTORS 

4 wall 
0.20 

7watt  047-2211 
t1 watt  1R-15K 
liwatt  t111-15K 

0.20 
0.25 
0.30 

CATHODE RAY TUBES 
A small selection fro m 
our  stock  of  10,000. 
Please add £3 additional 
carriage per tube 

C•0-0•3(., 
010-230GH 
01361DGH 
013-611GH 
013-630681 
D14-150011 
014-1730M 
014.1810M 
D14-200GM 
016-100GH 97 
1367 32 
D113-91 
F13101GM 
F2t-130061 
631.121.0 
M14-100GM 
MI 7-151GOR 
1423.7126V 
M31.1132G5 
5431-1134W 
M31-19000 
14431-3750H 
M36-1.1.9 
5140120W 
SESFP3i 
313P1 
3WP1 
95447D 

45.00 
35.00 
59.00 
59.00 
59.00 
75.00 
53.00 
53.00 
75.00 
55.00 
43.00 
55.00 
75.00 
75.00 
75.00 
45.00 
175.00 
53.00 
53.00 
65.00 
55.00 
35.00 
75.00 
59.00 
55.00 
11.50 
15.50 
75.00 

8"  A SELECTION FROM 

NE W RANGE - LO WER PRICES 
tf in doubt please phone quoting your m odel 
nu mber and we will confir m the head you require 

3HSSU  For Ferguson JVC  27.50 
3HSSUIN  For National Panasonic 1Philips  29.30 
385s3r1  For National Panasonic/SIV777,330  39.50 
3HSSN 461S5  For National Panasonic  29.50 
3645011  For Hitachi  35.00 
3HSSU3N  For National Panasonic  35.00 
3HSSP  For Sharp  35.00 
34ISS6NA  For National Panasenic Industrial  75.00 
3HSSU244  For National Panasonic  39.30 
3HSSSF  For Fisher ,Fidelity  35.00 
3HSSR  For Atnatrad'Saisho T̂riumph  35.00 
1453/35  For Sony SLCS 6 7 etc  35.00 
PS3(37  For Toshiba  39.50 
P54820  For Sony SLC213/30 etc  39.50 
P5583S  For Sony SLCIL C9 etc  49.50 

65.00 

VIDEO BELT KITS   
Aka , 05913000 9500.9603  5.78 
A T V rid 7000, SO.ShO 

Triu mph 000000000 49851121 50 
Ferguson 3106  5.75 
Ferguson 3V22 JVC 
HR336016130  5.06 
FergulOn 3V21 JVC 1-69 7700 

1.10 
Ferguson 3V29 JVC HP7200 

5.71 
Ferguson 3V31 JVC 81197650 

5.75 
JOG 81193330 3600  2.75 
Hitachi VT11 33  5.78 
Hitachi VT5000  2.1116 
Hitachi VT8000  1.35 
National Panasonic 
NV3037333'340  LIMB 
National Panasonic NV20008 

3.75 
Nations, Panason c Nv 

2.78 

NaIlunai  rt't .5.T.3.313 
3.78 

National Panasonic NV7000 
2.76 

National Panasonic 
NVI3600 561061620  3.75 
Sanyo VTC5000  1.50 
Sanyo VTC5300  1.75 
Sanyo V105500  2.75 
Sanyo VTC9300  3.75 
Sanyo VTC9300P  3.90 
Sharp 6300  3.50 
Sharp 7300  3.50 
Sharp 6300  3.50 
Sharp 9300  3.50 
Sony C6  2.75 
SOny C7  3.50 
Sony T9  2.06 
Sony 5130008  3.75 
Sony S190039060  4.50 
Toshiba 7540  3.543 
Tosh ba 9500  1.50 

OUR STOCK OF 
BRANDED VALVES 

A c  24.50 7 44 
411834  7.50  195.00 
61998  11.50  C1150 ' 
A206'  11.50  135.00 
62134  14.95  C1534  32.00 
62293  6.50  CCA  3.50 
62426  39.50  C1324  5.50 
A2599  37.30  CK1006  3.50 
A2792  27.50  CK1007  3.80 
42900  11.50  CK5676  610 
63042  24.00  CK5678  7.80 
63283  35.93  CV Nos prices 
AC-F'  5.30  on request 
AC SP3A  4.95  03A  27.50 
AC S2PEN  1341  4.150 

16.50  063  1.20 
ACS PEN 4.50  DAV  22.50 
AC4VP1  4.80  DA42  17.50 
AC.181  4.00  DA90  •.50 
ACT77  69.75  DA100 125.00 
A81271  39.00  DAF 91  0.70 
611238  39.00  OAF %  0.65 
AL60  SOO  DC70  1.75 
AN,  14.00  DC90  3.60 
ARPI2  2.50  DC .4 -5003 
ARP34  1.26  25.00 
ARP35  2.00  DE110  28.50 
AZ1 /  4.50  DET19  28.50 
AZ3, 2.50  136170  2.50 
El 7 153  225.00  0E122  35.00 
8163  2.00  DET23  35.00 
BR19 7  0E124  39,0 

395.00  0E125  22.00 
130451.  67.00  DET29  32.00 
80457  85.00  0691  1. 00 
BM.:  55.00  13692  0.60 
9S8 ,4  55.00  70096  1.25 
E4S894 250.00  13697  1.25 
BT1 7  25.00  00108  8.50 
8171'  33.00  08163  1.20 
COO  27.50  01177  0.90 
C36  22.00  134179  0.56 
C3J  20.00  0091  1.20 
031.1  17.95  0692  1.50 
'3+  32.00  0135  2.50 

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



[Al 
PHONE 

0474 60521 
3 LINES 

P.M. COMPONENTS LTD 
SELECTRON HOUSE 

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

A SELECTION FROM OUR 
STOCK OF BRANDED VALVES (Contd) 
0163  100 
01 70  2.50 
0L73  2.50 
0191  3... 
0192  1.25 
0193  1.10 
0194  2.50 
01 96  290 
DLSIO  13.50 
D1S16  10.00 
DM70  2.50 
DM160  4.50 
000-0,36 79.50 
DY51  1.20 
078678 7 0.75 
130802  0.25 
6551  45.50 
F8OCC  19.50 
F80CF  12.50 
0800  15.50 
E801..  29.50 
0131CC  5.50 
0811  12.00 
F82CC  4.00 
083CC  4.50 
083F  5.50 
086C  940 
088C  7.95 
E88CC  3.50 
E88CC-01 
Mullard  5.95 
E9OCC  7.96 
0600  7.96 
(9111  4.50 
F92CC  3.95 
E99F  11.90 
01301  15.50 
E18OCC  9.50 
01800  5.50 
E 1132CC  5.00 
E 1860  909 
88CC  7.50 

02351  12.50 
02900  19.50 
02113CC 12.00 
k ?a/ICC 17.50 
(8100  39.00 
08100  25.00 
(1148  1.00 
0950  1.00 
0952  3500 
EA 76  1.95 
0919  1.95 
EABC80  0.70 
09091  2.50 
EAF42  1.20 
090801  2.00 
0934  1.50 
0E141  3.95 
0991  0.55 
0E3033  2.50 
E BC4 1  1.05 
00081  1.110 
00090  0.90 
EBC91  0.90 
019080  0.95 
0E1083  0.95 
00089  0.70 
09093  0.95 
EC %  7.00 
0011  2.50 
00121  2.00 
0052  0.75 
0070  1.75 
008,  7.95 
Edo  1.95 
EC88  1.95 
EC90  1.50 
EC9I  5.50 
0092  1.95 
EC93  1.50 
0095  7.00 
0097  1.10 
006010 12.00 
ECC32  3.50 
ECC33  3.50 
00035  3.50 
ECC8I  1.50 
FCC(/' Special 
qual.ty  2.25 
ECC82  0.63 
ECC82 
P11,1,35  1.93 
00083  0.85 
ECCH3 
Bremer  1.35 
ECC83 
Philips  1.95 
ECC83 
Siemens 2.50 
ECC830  3.50 
ECC85  0.75 
EC U*  2.75 
FCC88  0.95 
ECC139  1.50 
ECC91  2.00 
000109  1.95 
000801  6.95 
ECC8035 6.95 
ECC804  0.60 
ECCE07  3.95 
ECC2000 7.95 
EC 080  1.15 
00082  9.15 
00086  1.70 
ECF200  1.55 
ECF202  1.55 
(C0801  0.55 
EC0805  2.60 
ECF806 10.25 
ECH3  2.50 
ECH4  3.00 
ECH3.5  3.50 
ECH42  1.50 
EC1181  1.00 
FCH83  1.00 
ECH84  1.00 
ECH200  1.50 
EC L80  0.110 
(C182  0.79 
0C183  2.50 
ECL134  0.74 

ECLEIS  0.95 
00186  0.95 
ECL805  0.95 
0022  3.50 
EF37A  2.50 
0039  1.50 
[040  4.50 
0042  3.30 
EF50  2.50 
0054  4.50 
0055  4.95 
(0 70  1.20 
(0 73  3.50 
E 080  0.53 
0083  3.90 
F085  0.50 
0086  2.25 
0086 Mulla.d 

4.50 
E 069  1.50 
EF9I  1.96 
0092  2.13 
E F93  0.95 
0094  0.95 
EF95  1.96 
FF97  0.90 
E 098  0.90 
[0 183  0.05 
001114  0.55 
F 73,  4.50 
[0800  11.00 
EF801S  19.50 
E 0905S 25.00 
EF8C05 25.00 
EF817  0.65 
EF 1200  1.50 
EFP60  3.50 
EH90  0.72 
EK90  0.95 
01 32  0.96 
0133  5.00 
0134  2.50 
0134 Mullard 
Philips  4.50 
01.36  1.96 
EL36 Mullard 

2.50 
E137  9.00 
E1.38  600 
0141  3.50 
0142  2.00 
El 71  4.50 
(1.81  5.95 
EL83  7.50 
0184 Brimar 

0.96 
0184 /9411110 

2.06 
E L85  4.50 
0186  1.75 
0190  1.75 
0191  &00 
0195  1.76 
01152  15.00 
01360  6.75 
01500  1.96 
01504  1.95 
P1506  5.96 
01509  5.25 
01519  5.96 
01802  3.96 
01821  6.96 
F1822  12.95 
01180  22.80 
EM34  12.50 
01983  1.65 
04484  1.65 
1.485  3.95 
01187  &so 
0032  15.00 
ENS,  1.95 
EN92  6.50 
E051  0.50 
EY70  7.50 
EY81  2.38 
F082  1.15 
EY83  1.80 
E 084  5.95 
0066 87  0.50 
E0138  0.55 
0081  5.50 
005009  1.50 
00807  0.70 
0235  1.00 
0240  2.75 
(241  2.75 
0280  0.75 
6281  0.75 
0290  1.50 
094.800  2.96 
055,11(  9.00 
180,294 5.95 

0240720  9.00 
GC 10B  17.50 
GC101)  17.50 
010/40 7.50 
0C10,46 17.50 
GCI2748 17.50 
0086W  9.00 
00112011 5.00 
GN4  6.00 
GNIO  15.00 
GRIOG  4.00 
GS1OC  16.50 
GS101-1  12.00 
00120  12.00 
GT I C  14.00 
GU20  35.00 
6050  17.50 
GXu1  13.50 
GXU3  24.00 
GX050S0 

14.50 
00501  1.50 
00802  1.50 
0230  2.50 
6231  2.50 
0232  2.50 
02233  4.30 
02234  2.50 
02237  4.50 
HARCao  9.50 

HBC9I  1.95 
H093  1.50 
H0114  1.95 
H690  1.95 
11141  3.50 
4196  3.50 
11192  1.50 
10_1300  3.50 
(TIC  7.00 
1133C  3.30 
1136  2.00 
1144  4.00 
6145  4.00 
KT61  5.00 
6163  2.00 
61136 USA 

9.95 
1186 GEC 

17.50 
6166 Sp Y sp-
ot 

19.50 
1167  9.00 
6177 Gold 'On 

10.56 
1191  7.00 
1188 USA 

10.95 
6188 
Selectron 

17.60 
6188 Gold lion 

18.96 
609961  2.50 
KTW62  2.50 
11963  2.00 
11263  2.50 
LB7-20  05.00 
LS919  505 
11508  196.00 
115143 153.00 
115199 295.00 
5.48079  6.00 
4.48082  7.50 
MtVart  3.25 
118091  7.50 
196096  3.00 
909098  5.50 
119099  5.00 
1101 00  5.50 
9181 36  7.00 
1.4111 37  7.93 
1.9161  6.30 
118162  5.50 
118163  5.50 
M8190  4.50 
119195  5.50 
118156  5.50 
1.18204  5.50 
1.48723  4.50 
018224  2.00 
84152  1.50 
1111300  3.50 
KT8C  7.00 
1133C  3.50 
1136  2.00 
6144  4.00 
1145  4.00 
6161  5.00 
1163  2.00 
1166 USA 

9.95 
1066 GEC 

17.50 
1166 SP 
yellow spot 

19.50 
KT6 7  9.00 
6181  7.00 
6188 USA 

10.56 
1188 Se iectron 

17.50 
1188 Gold 1634 

15.96 
KTIN6  1.50 
1114.92  2.50 
119663  2.00 
141263  2.50 
181.20  05.00 
1598  6.95 
1.1506  196.00 
115143 156.00 
111599 295.00 
198079  6.00 
118062  7.50 
118083  3.25 
19/3091  7.50 
118096  3.00 
403098  5.50 
918099  5.00 
98100  5.50 
118136  7.00 
118137  7.95 
118161  0.50 
1.18162  5.50 
418163  5.50 
118190  4.90 
118195  6.50 
118196  5.50 
118204  5.50 
1.48223  4.50 
118221  2.00 
118225  3.95 
N10 1 410'  3.50 
1.10 9. • 29.50 
11( 740.  29.50 
1184101  4.00 
INP25  195.00 
MS4B  5.50 
14  3.50 

1137 12.50 
N78  9.85 
092  1.50 
04299  2.50 
093  2.50 
082  1.50 
082684  2.50 
0C3  2.50 
003  2.30 
0444  2.50 

01.456  3.00 
0196  1.75 
019043  2.50 
08050  3.95 
P61  2.50 
8441  2.50 
PABC80  0.75 
PC86  0.75 
PC86  0.75 
PC92  3.50 
PC97  1.10 
PC900  1.25 
PCC84  0.40 
PCC8S  0.55 
PCC88  0.70 
PCC89  0.70 
PCC 039  0.70 
PCC805  0.70 
PCC806  0.110 
PC092  0.80 
PC 080  0.55 
PC062  0.60 
PC0134  0.65 
PCF86  1.20 
PCF67  1.25 
PCO200  1.80 
PCF201  9.50 
pC01101  1.35 
PCF802  0.85 
PC F805  1.25 
PC F806  1.00 
PCF908  1.25 
PC/1200  1.50 
PC182  0.115 
PC183  2.50 
PCLE14  0.75 
PC165  0.80 
PC186  0.55 
8401805  0.90 
P0500  595 
PE • 100 69.00 
PE 925  2.00 
P0114000 3.00 
PENIS  3.00 
PEN4500 3.00 
PE 946  2.00 
PE06-401. 

42.00 
P01200  0.95 
P121  2.50 
84136  1.75 
P138  1.50 
PLE11  1.25 
P187  0.60 
P183  0.52 
P184  0.75 
P1500  1.10 
P1504  1.15 
P1508  1.75 
P1509  4.85 
P1519  4.95 
P1802  6.00 
P18021  3.50 
PL820  2.95 
P032  0.60 
PY33  0.50 
P081  0.70 
PT82  0.70 
P063  0.70 
P088  0.63 
P0500A  1.95 
Pri m  0.79 
P0801  0.79 
093.300 72.00 
0133-1750 

139.50 
083 5- 700 

72.00 
OB5.1750 

195.00 
005•1500 

595.00 
0E03-10  4.95 
0E06.200 

145.00 
00E02.5 19.50 
00E03-12 7.95 
00E03-70 

35.00 
00006-40 

45.00 
00002-6 19.50 
00003-10 3.50 
00003.10 
Muller(' 15.00 
00003.20 

25.00 
00006.40A 

27.50 
00006-400 
Mullard 39.50 
00007-50 

55.00 
00203.20 

42.50 
057520  1.50 
0575,40  3.00 
009210  5.00 
0S95 10  4.55 
05108:45 4.00 
05150 15 6.95 
0515010 1.15 
05150.'40 7.00 
001200  3.95 
051702  3.95 
051203  4.15 
051205  3.95 
001209  3.15 
051212  3.20 
OS1213  5.00 
051218  5.00 
0037  9.50 
0003.12  5.75 
0005-25  2.50 
0006.20 29.50 
00013.100B 

145.00 
003-175 72.00 
014-250 72.00 
004.400 85.00 
RIO  4.00 
Al'  •.50 
RIO  12.00 
8417  1.50 
Rim  2.50 

RI9  2.50 
8470  1.20 
91169  55.00 
96559  9.50 
8401.125  4.95 
1701.240A 

14.50 
1403.2508 5.50 
R03-12504 

36.00 
912625 92.50 
RP,/ I 8  2.50 
109043  2.50 
809082  2.50 
RR3-250 15.00 
983.125C 

35.00 
S6F 1 7  5.95 
56033  28.98 
611012  38.00 
030.27(  8.93 
S104116 10.00 
0109.14 15.00 
5130P  5.95 
SC1800  5.00 
SC1 1100 6.00 
SCI 1200 5.00 
SC1 .1300 5.00 
SCI 1400 5.00 
SP4.  5.00 
SO6 , 3.50 
5117  5.00 
ST0280 40 

11.96 
SU12  4.95 
1137-5. 307 

85.00 
182.300 

195.00 
183-750 95.00 
TE13-200C 

450.00 
TE112.3, 

395.00 
1912-500 

495.00 
1C04 

45.00 
11303-100 

35.00 
1003-10F 

35.00 
TDD2A  4.95 
184328 550.00 
1882321  4.95 
1842620  5.50 
111 i  1.50 
1115  45.00 
1121  45.00 
1022  43.00 
11100  59.00 
TTR-311M0 

05.00 
102.1259 

65.00 
104 400 65.00 
177-6000A 

000.00 
108-6006 

368.00 
0102,250 

375.00 
01820  2.75 
U19  11.95 
U24  2.00 
U25  0.90 
U26  0.90 
035  3.30 
U37  9.00 
U41  6.93 
U50  2.00 
L182  3.00 
U19,  0.70 
11192  1.00 
U193  1.00 
1125'  2.50 
U80 1 3.50 
098087  0.05 
09042  1.00 
0/3080  0.50 
019041  2.25 
118061  1.50 
U0089  1.00 
10121  1.75 
UC92  1.20 
UCC84  0.70 
UCC85  0.50 
UC 080  1.00 
UCH?,  1.20 
UCH41  2.50 
UCK42  2.50 
UCH8I  1.00 
UCL82  1.75 
U0183  2.50 
L/041  1.15 
0042  1.13 
UF80  1.75 
UF65  1.20 
U F89  2.00 
0141  5.50 
U14.1  3.50 
0184  1.50 
11185  0.85 
UUS  3.541 
UU6  6.00 
UU 7  5.00 
UU8  9.00 
0041  3.50 
0065  0.70 
02359 no 

250.00 
V2341A ln 

295.00 
V2464426 

315.130 
1.724.36 1 II 

225.00 
V241C 

195.00 
0453  12.00 
01563, 10.95 
VP48  4.50 
VP41  4.95 
VA 7-30  3.00 
011101  2.30 

VR105 30 2.50 
V9150"30 2.50 
VU29  4.60 
VU39  1.50 
W21  4.50 
8661  4.30 
W77  5.00 
868111  4.50 
W729  1.00 
W739  1.50 
424  4.50 
041  4.50 
0661065  4.95 
0761.1  1.95 
6024  1.50 
XC25  0.50 
00947  1.60 
XFW50  1.50 
001.2500 

75.00 
005 500 22.50 
1628(T  7.30 
0N10 2  2.30 
0R1-16013A 

45.60 
R 1-3200A 

79.50 
081-6400A 

149.50 
065  6.96 
001100 78.00 
0)1020  42.50 
0)1060 295.00 
0110613 156.00 
011070 196.00 
011071 995.00 
011290  65.00 
011440 450.00 
Z77  1.20 
23000 6.00 
2302C  12.00 
2359  9.00 
752011  4.00 
770 60  9.50 
2759  19.55 
2803U  15.06 
ZAIODO 12.50 
291001  1.80 
7111 601 12.00 
Z841005  8.00 
7411020  5.00 
21.41021  5.00 
2841023  7.96 
21.41011 14.00 
7/91062  9.00 
791084 10.00 
21•11775  6.30 
11.11127  9.00 
7111202 55.00 
1181263  4.00 
193  4.50 
19E4  3.50 
1952  3.30 
1822  10.00 
1827  55.00 
18356  45.00 
18636  75.00 
113  2.50 
1NSGT  2.50 
18478  25.00 
1845  0.90 
1S5  1.50 
114  1.00 
104  1.75 
105  1.00 
1 0213  2.50 
294  10.50 
29S15A 11.50 
787  2.50 
2822  50.50 
2036  70.00 
20399  32.30 
2C3994 30.50 
2040  37.00 
2042  21.130 
2043  110.00 
2051  2.50 
2015  1.50 
2D21  1.56 
2021W  3.15 
2E22  45.00 
2(26  7.96 
2)55  295.00 
2625  35.00 
2125 Raytheon 

75.00 
2626  95.00 
2129  250.00 
2103  140.00 
2656  250.00 
2028  5.00 
39 107f3 15.00 
34 1084  9.00 
34 1098 11.00 
34 1100 12.00 
3.4 14141  11.50 
39 1461  7.80 
3A 147)  7.50 
3416'M 10.00 
363A  306 
344  1.10 
3A5  4.50 
3.9.12  3.35 
31922  25.00 
1824  12.00 
3826  24.00 
3828  10.00 
31326  190 
3045  24.00 
300300067 

550.00 
3C05  1.60 
30219  29.80 
3(22  49.80 
3E29  39.50 
30)7  1.95 
388  0.40 
1J 1701 

1450.00 
1.1 18'1 

1430.00 
31  0.40 
304  2.50 
304  1.75 
4-65A  66.00 

62509  79.60 
4-400A  57.00 
10039 425.00 
4812  35.00 
48 551E1 

125.00 
40079  1.75 
4076  1.96 
4028  25.00 
4035  145.00 
4C41250 
Eimac 150.00 
4002508 41/.00 
4002508 
Eimac  59.50 
400250E1M 

1115.00 
400250K 

116.00 
4C25OR 155.00 
4003509 

100.00 
4003500 96.00 
4C01000.4 

425.00 
400150013 

390.50 
4C050008 

1000.00 
4021 4-125A 

86.00 
4032  125.00 
40S7  125 
4007  509 
4./C69  5.96 
4616  1.50 
461504  35.00 
405009 380.00 
59.1020  9.50 
5A15211  9.00 
591636  10.00 
591706  6.25 
58.1801.4  9.00 
5A -2066 10.00 
SAMS  2.15 
5AN8  1.20 
58.1 107.4 1000 
58-7541.4 14.50 
93 -25544 19.50 
93-256M 15.00 
513-2571.4 16.00 
513.25819 14.50 
5022  121.00 
5C18A  2.50 
5J180E 

2960.00 
51J8  2.96 
5014001  5.50 
50400  4.96 
STA  5.96 
5159.  1.95 
5040  2.95 
50408  4.50 
504G  1.30 
504  4.95 
50301  106 
523  4.30 
52461  2.50 
6 3017  0.70 
692031  9.00 
6A7  4.911 
6A6  1.50 
6904  3.50 
68C2W8 2.00 
6AG5  2.50 
6AG 7  9.95 
68116  3.50 
64.14  3.30 
6AJ 7  2.00 
6965  1.05 
6.41(6  2.50 
6915  0.90 
691414  3.25 
69195  6.00 
6A M6  1.65 
6A N5  4.50 
69989  3.50 
6905  1.75 
6908  0.85 
6AR5  5.95 
6955  1.50 
6956  5.50 
6AS 7G  4.50 
6916  0.90 
6918  1.75 
6AU4GT  2.00 
6AUSGT  4.50 
6AU6  0.95 
6906  0.90 
6AW8A  3.50 
6AX4GT  9.95 
6AY38  1.95 
69213  4.50 
6840  5.50 
61380  1.50 
61310  1.95 
6BA6  0.95 
698  4.50 
68980  3.50 
61308  0.05 
6B(6  0.95 
66G6G  3.00 
68149  1.95 
613118  1.50 
68)6  1.50 
6064  4.00 
6816  05.00 
6E118  1.15 
68 946  115.00 
6006  1.63 
613748  3.95 
6905  0.95 
68074  1.50 
6819'  4.95 
680'  5.30 
613W6  5.35 
6BW'  1.50 
6826  2.50 
6827  2.115 
604  1.50 
605  1.95 
606  3.50 
6080  1.50 
609  4.95 
6091  4.95 

&CAI 
60E15 
6006 
600600 
6C F6 
6CG 7 
60 716 
6016 
60168 
6C M 7 
6006 
6007 
60684 
6006 
60)6 
6066 
6005 
60068 
60169 
6017448 
6E5 
6E97 
6068 
6(138 
60)7 
6E195 
6E1447 
6E08 
6007 
6096 
60W7 
6F1 
605 
606G 
6F7 
6013 
60 14 
IF,7 
6023 
6024 
6025 
6078 
6F32 
6033 
5(145 
60848 
6(12 
6007 
6G(5 
60148A 
6GJ 7 
6066 
60916 
6007 
6008 
60W8 
6005 
6G 76 
6H1 
61-16 
611601 
61187 
61105 
61408 
644115 
68405 
6HS6 
64158 
6H26 
6)4 
WAWA 
645G T 
6)6 
6J 7 
6)70 
6JB6A 
6JE6C 
6JM6 
6JU8A 
6JS6C 
6670 
6680 
6609 
6KG6A 
66 M13 
611 
6160C  2.95 
61600 (OF. 

8.75 
616GC 
Ph.i ips  5.50 
6160/10  5.91 
61601  2.50 
1316WGC 5.30 
617  3.30 
6115  3.15 
6119  3.95 
6LJ8  2.50 
61020  1.15 
6106  7.50 
6106  5.50 
68429  2.00 
60 70 T  1.20 
6847  3.15 
6111018  10.00 
6S4A  1.50 
6597  1.35 
6SC 7  1.50 
6SG 7  2.50 
65/17  1.35 
68)701  1.20 
6.067  1.35 
651701  1.50 
6SN7GT  1.50 
650701  1.36 
6.0.57  1.95 
818  2.00 
64.1601  3.50 
6U IG  3.50 
61J89  1.00 
6V6G  1.25 
60661  1.95 
686161  1.95 
6160  3.95 
60211  1.00 
604  1.50 
605GT  1.00 
6)(5010  1.00 
6089  2.25 
7A15  4.60 
7AU 7  1.50 
7136  3.80 
767  2.50 
7136  4.50 

••• 

3.80 
3.95 
1.95 
4.so 
1.95 
2.95 
6.95 
3.25 
1.30 
2.95 
0.75 
0.93 
5.00 
2.35 
0.95 
1.50 
7.50 
2.50 
1.50 
2.15 
3.95 
2.50 
2.50 
1.75 
0.65 
2.50 
2.30 
1.75 
2.03 
1.50 
4.50 
2.00 
5.50 
2.50 
3.50 
3.00 
1.00 
2.75 
0.60 
1.25 
1.25 
1.25 
1.25 
17.00 
6.50 
5.95 
4.50 
2.95 
3.95 
2.50 
0.85 
1.95 
2.65 
2.15 
0.95 
2.50 
3.95 
2.50 
0.50 
2.50 
1.95 
1.95 
5.50 
2.50 
2.30 
3.30 
4.95 
2.95 
3.60 
2.15 
3.15 
2.30 
2.00 
4.15 
•.1 5 
•.30 
8.50 
3.95 
2.50 
6.50 
2.00 
3.00 
6.50 
6.95 
2.50 
2.93 

70(7  7.50 
71  1.50 
707  4.50 
704  2.50 
8E38  2.50 
8810  2.50 
8E105  1.95 
8CW5  1.30 
8008  1.50 
8007  1.97 
IOCW5  1.50 
1002  1.21 
100E7  2.50 
100%8  2.80 
10E98  1.95 
10Ewi  5.95 
1001  0.76 
10066  1.96 
.0010  2.00 
11E3  55.00 
1183  5.50 
1296  3.06 
12906  1.50 
129E6  5.50 
12AH2GT 4.95 
12A..5  1.00 
t 2916  1.25 
12977  1.15 
I2AT7WA 2.50 
12906  1.50 
52907  0.66 
12906  1.95 
12607  ago 
i2AXIGTE1 

1.50 
I 2A0 7  003 
t2A)(7WA 5.00 
12907S  7.95 
2907  3.95 
284A  4.80 
128A6  1.80 
1213E6  1.95 
126H79  2.95 
12816  1.75 
52883  1.96 
528078  2.75 
1208  2.30 
I2CA5  1.55 
12006  1.20 
121)06B  300 
120W4A  3.50 
12026  3.90 
12E1  19.60 
12(.4  35.00 
12055  1.95 
120147  3.96 
12/107  3.96 
12)501  3.95 
12J701  3.30 
12J28  2.96 
126701  1.50 
121(80  1.96 
12107  1.98 
12PE 13A 53.00 
I2S7GT  1.50 
i2SA7GT 1.96 
1250 7  4.75 
17567  1.95 
I2SJ7  1.50 
12SN 7G T 1.85 
125W7  3.80 
12017  4.80 
1204  1.911 
1303  3.20 
1307  3.20 
1309  3.20 
130E7  2.80 
130117  2.95 
13E1  145.00 
13(197  3.50 
1496  4.50 
14117  3.50 
ISO  5.50 
169.03  1.65 
16.005  2.95 
1641  040 
161  0.40 
1768  3.50 
174%4GTA 

1.95 
17E103  2.50 
1713W 4A  2.95 
17(W8  0.95 
17)28  4.50 
1803  6.00 
16095  3.50 
19805  3.50 
19AL/401 2.50 
19806  3.50 
1903  19.50 
59436  9.00 
,9414  35.00 
9115  33.50 
200 V  9.50 
20131  0.70  
201.06  7.95 
2011  0.115 
20P 1  0.35 
20841  1.95 
20845  1.15 
21J26  4.95 
21106  4.95 
21108  3.75 
2481  39.30 
2409  39.50 
25806  1.75 
2500613  2.96 
251601  1.78 
29C 1  19.50 
29606  6.50 
30015  0.60 
30C17  0.40 
mc18  1.48 
30012  1.38 
300112  0.911 
300113  1.10 
300114  1.25 
3011  0.45 
30115  0.110 
301 17  &so  
30844609  1.00 
30P12  1.00 
30P 1 8  0.60 
308419  1.00 
301, 5.30  

TELEX 
966371 
TOS PM 

309113  0.90 
30P114  &vs 
31)S 60  5.80 
33.47158M 

19.80 
15/3  3.56 
3595  4.50 
35C5  4.50 
351601  2.00 
3523  1.95 
3525G T 399 
38HE 7  4.80 
40106  5.30 
42  5.95 
47  11.00 
50A5  9.50 
5065  1.95 
5005  0.95 
500060  1.96 
500 H5  1.50 
50.106  2.56 
53K U  4.50 
7581  &so 
75C7  4.30 
80  4.50 
63  5.50 
63*7  7.50 
8SAI  6.50 
6592  2.95 
90AV  15.00 
90CI  3.50 
9000  13.50 
91CV  12.50 
91AG  11.00 
92AG  19.50 
92AV  15.00 
9591  6.50 
100E1  10.00 
10801  2.50 
150132  6.30 
150C1K  9.00 
15007  2.80 
150 08  2.50 
185131  1.80 
211  33.80 
23013  15.00 
2310  15.00 
250181 150.00 
307  5.00 
328A  15.00 
4044 ID  045 
42595  8.00 
436A  35.00 
5728  59.80 
705A  5.00 
7089  11.00 
723.6 B 75.00 
7748  275.00 
7259  275.00 
726A  76.00 
5018  15.00 
802  25.00 
803  14.95 
805  59.00 
807  2.00 
803  5.96 
1110  55.00 
811  15.00 
8124  35.00 
813  27.30 
813 Philips 

36.00 
8296  94.50 
8339  95.00 
843  7.50 
9668  1.50 
8728  2000 
873  50.00 
954  1.00 
955  1.00 
9584  1.00 
I 299A  0.110 
1626  3.00 
1768  55.00 
1849  316.00 
1927  25.00 
2040  25.00 
2050  8.05 
20509  6.95 
4004 A  11.50 
42120  250.00 
421281 250.00 
43130  4.00 
43280  9.00 
4471  35.00 
46878  9.50 
5544  79.30 
5636  5.50 
5642  9.50 
5651  2.50 
5654  1.95 
5670  3.28 
5672  4.50 

28.00 
lA'S  790  • 6046  11.50 

1067 

5696 
5702 
5704 
5718 
5725 
5726 
5727 
5749 
5750  1.85 
5751  2.95 
1262  550.00 
5763  5.75 
58149  3.25 
5873  9.50 
5829169  0.50 
51340  3.50 
5842  11.00 
5863  95.00 
5886  13.95 
5694  39.50 
5899  •.50 
5963  1.75 
5965  2.15 
6005  1.55 
6021  3.65 
6057  3.75 
6058  3.95 
6059  3.75 
5060  2.25 
6067  4.50 
6063  2.00 
6064  3.25 
6067  7.00 
6072  6.95 
5080  5.50 
5080684  9. 50 
5132  10.50 
5136  2.50 
614601  9.00 
5155  72.00 
5156  72.00 
5157  2.50 
3193  3.20 
3201  6.45 
5205  6.95 
3211  2.50 
1267  4.50 
5299  250.00 
5350  3.50 
5360  4.50 
6386  14.50 
6443  7.00 
.5463  7.50 
5550 RCA 

15.00 
3550 GE 10.95 
5688  6.50 
6761 
5870 
58835 
6973 
7025 
70255 
7027 
1032 
7036 
7044 
7054 
7059 
7119 
7167 
7189 
7193 
7199 
7247 
7360 
7475  5.00 
7486  155.00 
7527  55.00 
7551  5.50 
7558  995 
75819 
7596 
7937 
75919 
7609 
76913 
7699 
7788 
7815 
7868 
7963 
9005 
9020  45.00 
9136  2.13 
9156  7.95 
941 7  5.95 
9844  25.00 
9874  213.00 
9950  10.50 
9001  1.50 
18042  10.50 
18045  10.00 

4.547 
4.50 
3.50 
3.50 
OA 5 
2.50 
2.50 
2.50 
2.50 

12.50 
11.50 
9.95 
7.05 
2.50 
8.95 
6.50 
2.00 
4.95 
6.95 
3.05 
2.50 
9.00 
3.95 
5.50 
7.50 
7.50 
•.95 
15.00 

9.95 
15.00 
19.50 
5.95 
47.00 
75.00 
25.00 
25.00 
59.50 
5.95 
7.05 
95.00 

OVOt  IMUJON ISO M IN STOCK 
4.000 • C/1116•5811 Types 

PI 4.45e enquire for types not listed 
Spec .ally selected and matched valves 

available on request 

CALLERS WELCOME 
OPEN MON-THUR 9AM-530PM 

FRI 9AM-500PM 
'24-HOUR ANSWERPHONE 

SERVICE • 
ACCESS & BARCLAYCARD 
PHONE ORDERS WELCOME 
UK ORDERS P&P £1 
PLEASE ADD 15% VAT 

EXPORT ORDERS WELCOME 
CARRIAGE AT COST 
PLEASE SEND YOUR 

ENQUIRIES FOR SPECIAL 
QUOTATIONS FOR LARGE 

REQUIREMENTS 
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PRODUCT NEWS   

DESK-TOP CHARGERS 
Ray Withers Communica-

tions Ltd have introduced a 
new range of cost effective 
replacement NiCad battery 

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

patible models are available 
for business and professional 
uses, designated 10AF (10V at 
800mAh) and 12AF (12V at 
550mAh). These are directly 
equivalent to the lcom range 
of NiCads and can be fast 
charged in the lcom BC35 and 
BC60 chargers. 
The new Raycom NC580 

desk-top charger has been 
designed to charge all Icom 
type  NiCad  packs  over 
400mAh capacity, and has two 
switchable charging rates. 
The empty cell cases have a 

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

R Withers Communications. 
584 Hagley Road, 
West Oldbury, 
West Midlands 868 OBS. 
Tel: (021) 421 8201. 

ANTENNA SWITCH 
The CAS-A2 remote coaxial 

antenna  switch  has  been 
designed  to  enable  the 
remote  switching  at  the 
masthead of two antennas 
from one feeder. The unit is 
fully weatherproofed and of 
the  highest quality,  using 
Greenpar silver plated 'N' 
type connectors. 
It has a low insertion loss 

and  may  be  used  up  to 
1000MHz with a maximum 
power  of  150  watts 

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

ded for the 934MHz personal 
radio band, at a retail price of 
£59.95. 

Telecomms. 
189 London Road. 
North End. 
Portsmouth, 
Hants P02 9AE. 
Tel. (0705) 662145. 

SOLID-STATE AMPS 
MED's 6000 series GaAs 

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

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

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

Anglia Microwaves Ltd, 
Radford Business Centre, 
Billericay, 
Essex CM12 OPZ. 
Tel: (0277) 630000. 

IMPROVED FT767 
Ray Withers Communica-

tions  Ltd  have  recently 
introduced a series of mod-
ifications for the Yaesu FT767. 
The FT767 is a very attrac-

tive set, giving many features 
at an economical price. RWC 
feel that it is, however, let 
down by its lack of dynamic 
range  due  to  synthesizer 
phase noise. 
Extensive laboratory dev-

elopment work has resulted 
in an add-on PCB modifica-
tion, improving the dynamic 
range by up to 20dB. This 
results in better DX receiving 
capability in the presence of 
heavy ORM; very important 
on today's crowded bands. 
The modification at present is 
not  available  in kit form. 
Normal  warranty  is  not 
affected on sets purchased 
from RWC Ltd. 
Latest SMD type 'chip com-

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

R Withers Communications, 
584 Hagley Road, 
West Oldbury, 
West Midlands 868 OBS. 
Tel: (021) 421 8201. 

UNINTERRUPTABLE PSU 
Coutant  Electronics  Ltd 

recently announced a new 
OEM  switch  mode  power 
supply called the RLU. 
The new power supply has 

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

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

uninterruptable  mode,  the 
RLU takes its power from the 
ac input and automatically 
changes over to the dc input if 
the  ac  supply  fails.  On 
restoration of the ac supply, 
the RLU reverts to normal 
operation and the battery 
connected to the dc input is 
recharged. 
The RLU includes a unique 

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

Coutant Electronics Ltd, 
Kingsley Avenue, 
Ilfracombe, 
Devon EX34 8ES. 
Tel: (0271) 63781. 

BATTERY BARGAINS 
The  Raycom  compatible 

battery pack from R Withers 
Communications is designed 
to  complement  the  Icom, 
Kenpro and CTE line of hand-
• held  transceivers.  Higher 
power output and/or higher 
ampere-hour configurations 
are possible using cell com-
binations not available else-
where. The plastic and metal 
components  supplied  with 
this kit are designed to match 
the 'corn, Kenpro and CTE 
transceivers with no mod-
ifications. 
Also available from R With-

ers is the Raycom NC580 
battery charger, designed to 
safely recharge the Raycom 
Model 10AF and Model 12AA 
NiCad battery packs. This unit 
provides the correct constant 
current trickle charge rate to 
ensure  maximum  life and 
performance from these bat-
tery packs. 
The charge rate has been 

adjusted so that the battery 
can be charged continuously 
with no degradation in cell 
performance. 

R Withers Communications. 
584 Hagley Road West, 
Oldbury, 
West Midlands B68 CBS. 
Tel: (021) 421 8201. 

MARINE DF 
The new Regency Polaris 

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

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

L. _.......... z. _____ eararee  
..- ear eal 0  a .141 . wawa 

way home without difficulty 
by tuning to a local marine 
VHF station or weather sta-
tion, and aligning the bow to 
the bearing indicated. 
The 7200 marine direction 

finder is easy to install and is 
designed for fitting to small 
ships and boats. The clear and 
easy to use control unit with 

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

Tony Chapman Electronics, 
Electron House, 
Hemnall Street. 
Epping, 
Essex CM16 4LS. 
Tel: (0378) 78231. 

MODULAR RECEIVERS 
Racal  Communications 

Limited has launched the first 
of a new series of high 
performance,  modular 
receivers which will cover the 
frequency range from VLF to 
UHF. 
The RA3700 Series receiv-

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

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

today  include the  RA3701 
single receiver, the RA3702 
dual receiver, both with front 

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

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

also feature strongly. The 

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

Racal Communications Ltd, 
Western Road, 
Bracknell, 
Berkshire RG12 1RG. 
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PRODUCT NEWS  

XCELITE SCREWDRIVERS 

Cooper  Tools  have 
introduced a new range of 5 
round blade, fixed handle 
Xcelite screwdrivers, which 
can be supplied as individual 
tools or as a complete set with 
pouch. 
The recommended price for 

the set is £16.31 (excluding 
VAT) while the prices of 
individual screwdrivers range 
from £1.75 for the smallest 
(Vein blade) to £4.83 for the 
largest (5/16in blade). 

Cooper Tools Ltd, 
Sedling Road, 
Wear, 
Washington, 
Tyne and Wear NE38 9BZ. 
Tel: (091) 416 6062. 

ANTI-STATIC DESOLDERING 
Cooper  Tools  recently 

introduced  two  anti-static 
models to add to their Weller 
manual  desoldering  pump 
range. 
Featuring  fine  0.07in 

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

Cooper Tools Ltd, 
Sedling Road, 
Wear, 
Washington, 
Tyne and Wear 
NE38 9BZ. 
Tel: (091) 416 6062. 

RECHARGEABLE 
Cirkit recently introduced a 
new rechargeable soldering 
iron, which is ideal for solder-
ing CMOS and other static 
sensitive devices and for site 
work where no mains supply 
is available. 
Rated  at 12W with fast 

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

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

Cirkit Holdings PLC. 
Park Lane, 
Broxbourne, 
Hertfordshire EN10 7NQ. 
Tel: (0992) 444111. 

1111110---=-4 
SERVICE KIT 

A new electronic servicing 
kit including a range of inte-
grated circuit handling tools, 
as  well  as  screwdrivers 
and  nutdrivers,  has  been 
introduced by Global Special-
ties. 
The CSK-8 kit contains an 

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

The kit is supplied in a 
zipped vinyl case measuring 9 
x 6 x 11/2  inches, and it costs 
£22.50. 

Global Specialties, 
Shire Hill Industrial Estate, 
Saffron Walden, 
Essex CB11 3AQ. 
Tel: (0799) 21682. 

ELECTRONIC SOLDERING 
New  from  Oryx  is the 

DPU30, a 30 watt electronic 
soldering station. The unit is 
housed in an at/ractive steel 
box designed for the tough 
environment  of  industrial 

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

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

Greenwood Electronics, 
28 Portman Road, 
Reading RG3 1NE. 
Tel: (0734) 595843. 

CRYSTAL CLEAR 
ETI recently announced the 

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

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

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

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

Electronic Temperature 
Instruments, 
PO Box 81, 
Worthing, 
Sussex BN13 3PW. 
Tel: (0903) 202151. 
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Now  available  from  AIR 
Electronics is a new family of 
10-bit  microprocessor-com-
patible A/D converters with 
parallel/serial  output:  the 
ZN503AJ and ZN504E. These 
combine several innovations 
on a monolithic silicon IC. 
This 28-pin device comprises 
a current  switching  array 
(needing no trim), successive 
approximation logic, 2.5V pre-
cision reference, reference 
amplifier, comparator and 3-
state parallel and serial out-
put buffers. 
The ZN503/4 has three pin-

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

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

MICROPOINER OP AMP 
Now  available  from  RR 

Electronics is the OP-90, a 
micropower op amp by Preci-
sion Monolithics Inc (PMI). Its 
performance  is similar to 
PMI's industry standard OP-
07, but it takes less power and 
generates less heat by draw-
ing only half of one per cent of 
the current - less than 20/AA. 
Input offset voltage is 150/1V 

maximum with a maximum 
input offset voltage drift of 
only 2.51N/C, thus eliminating 
the need for external nulling. 
Gain of the OP-90 exceeds 
700,000  at  100kohm  load, 
which reduces gain error in 
high gain applications. Out-
put drive capability of the 
micropower OP-90 is over 
5mA, very high for an ampli-
fier drawing less than 20/AA of 
quiescent supply current. 
In addition to its low supply 

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

requirements of the OP-90 
make it an ideal choice in 
battery  or  solar  powered 
applications. The OP-90 con-
forms to the standard 741 
pinout with nulling to V- and 
can  be  used  to  upgrade 
existing designs using the 
OP-20,  ICL8021,  HA5141, 
LF441 and OPA21. 

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

M =KI:YRIEMI M = 
A new data communica-

tions product from Mullard, 
the SCC2698 OCTART, is now 
available  from  Online 
Distribution. It is a CMOS LSI 
device offering eight univer-
sal asynchronous Ax/Tx chan-
nels on a single chip. There 
are four dual-channel blocks, 
each with 101/0 port lines and 
a 16-bit counter timer. Inter-
face and configuration logic 
are common to all blocks. 
Data rate is 1Mbit/s. The 

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

Online Distribution 1..td, 
Melbourne House, 
Kingsway, 
Bedford MK42 9AZ. 
Tel: (0234) 217915. 

ATIENLIATOR SWITCHES 
A series of matched, SPST 

voltage  controlled  atten-
uator  switches,  with  10% 
bandwidth guaranteed spe-
cifications, was announced 
recently  by Anglia  Micro-
waves Limited. 
Contained in a 14-pin flat 

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

Radford Business Centre, 
Radford Way. Billericay, 
Essex CM12 OBZ. 
Tel: (0277) 630000. 

Weston 
ALUMAST 

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

• Made from high strength corrosion resistant alloy using 
WESTERN's EXCLUSIVE 'W' section leg extrusions. 
• Easy assembly using bolts and 'Nyloc: locking nuts for security. 
• Free-standing to 30t (9.15m) with a typical tri-bander plus 
VHF/UHF antennas. 
• Heights to 200ft (61m) with appropriate guy configurations (ask us 
for quotes). 
• Lightweight - only 25Ib (11kg) per 10ft (3.05m) section. 
• 30ft (9.15m) mast is delivered in a tube only 10ft 6in (3.2m) long. 6in 
(0.126m) dia. 

A COMPLETE 30FT (9.15M) 
MAST FOR 

375/PSS/3;HI3.1 RMP•1; TP-1 

375/PSS/3 
375/PSS/1 
RBA 
FB-1 
RMP-1 
TP-1 
GB-1 

£500.25 
INC.CARR.& VAT 

FULL PRICE LIST 
30ft mast (3 sections) 
Additional 10ft section 
Hinged base unit 
Fixed base unit 
Rotor mounting plate 
Top plate with sleeve 
Guy brackets (set of 3) 

£379.50 
£126.50 
£67.86 
£50.60 
£25.30 
£27.60 
£25.30 

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

Wcutan Elactronics (UK) ltd 
FAIRFILED ESTATE, LOUTH, LINCS LN11 OJH 
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NEWS 
DESK 

BTI in the sky 
The final countdown has 

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

Communications  (GB)  Ltd. 
means that British Telecom 
International (BTI) has now 
completed the purchasing of 
all the major equipment and 
software required for Sky-
phone. 
Trials of the new service, 

with calls connected by the 
operator, will begin next April 
on three British Airways 747 
airliners,  allowing  passen-
gers to make international 
telephone calls during flight. 
The equipment will be the 

first designed to meet the 
full INMARSAT aeronautical 

standards for ground earth 
stations. It will be installed at 
BTI's satellite earth station at 
Goonhilly Downs in Cornwall. 

Microwave research 
A new antenna and micro-

wave research centre near 
Rochester in Kent was offi-
cially opened in late July. 
The  ten  acre  site  was 

chosen  because  it offers 
some of the best facilities in 
the country for testing radio 
antennas. 

BT prices held 
Following the announce-

ment that profits for 1986-87 
have topped £2 billion for the 
first time, British Telecom has 
now declared that it plans to 
hold charges for its main 
services for another year. 
This  decision  was 

apparently prompted by the 
company's sound trading and 

financial position, low levels 
of inflation and growth in 
demand for services. 
BT have also announced 

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

one which BT feels will make 
the payment of bills easier, 
comes in the form of two 
direct debit schemes. The 
first is a budget account 
funded by a monthly direct 
debit. The payments are mon-
itored and may be adjusted if 
they are insufficient or exces-
sive. 
The second is a quarterly 

direct debit scheme, where 
the entire bill is paid in a 
single bank transaction. 
It is not all good news, 

however. Some charges are 
to be increased, such as 
exchange  line  connection 
costs,  international  direct 

Fibre optic interfaces 
It is now possible to have 

personal computers located 
totally independent of their 
printers  (or  other  peri-
pherals). 
By  using  fibre  optics 

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

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

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

can be as much as 15,000 lines 
of text per minute, equivalent 
to approximately 180 A4 size 
pages. 
This also means that it is 

possible  to  allow  several 
computers to share one prin-
ter, since the seven metre 
limit imposed by conventio-
nal cabling is no longer a 
limiting factor. 
The interfaces for the com-

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

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

dialled calls, telephone rental 
charges  and  international 
operator services. 

Chinese advances 
Over the past 30 years the 

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

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

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

will offer the right economic 
conditions and ideal com-
munication facilities for the 
establishment of long-lasting 
commercial links. 

AVO and Megger revived 
Two  of  Britain's  most 

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

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

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

BT retaliates 
British Telecom have hit 

back at a recent National 
Consumer  Council  survey 
criticising  BT service and 
prices. 
A spokesman commented: 

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

and acknowledge, that we 
have a lot to do and a long way 
to go - but don't forget just 
how far we've come and just 
how much we've done. We are 
determined that the customer 
should and will come first. 

Pariez-vous computer? 
People who cannot speak a 

word of each other's lan-
guage will soon be able to talk 
over the phone using a sys-
tem  developed  by  British 
Telecom. 
The world's first instan-

taneous translation of speech 
by computer was unveiled 
publicly by British Telecom's 
Research  Laboratories  in 
August. Simple sentences in 
English were translated into 
French and vice versa. 
The prototype equipment 

can translate English  into 
German,  Spanish,  Swedish 
and Italian and the reverse 
capability is being developed. 
This will  then  also  make 
possible translation between 
any pair of these languages, 
such  as  French-German, 
Swedish-Italian. 
Each speaker has a mic-

rophone linked to a Merlin 

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

saying the single word 'yes' - 
the  originating  computer 
sends the message to the 
distant computer which trans-
lates and speaks it in, say, 
French in its own synthetic 
voice.  When  the  French 
speaker replies, the process 
is repeated in the reverse 
direction. 
The system is based on a set 

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

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

BTEC certificate 
The  London  Electronics 

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

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

ularly  important for those 
wishing to update or retrain, 
either  with  employer 
sponsorship (up to £1,000 ATS 
grant  aid)  or  for  those 
recently taking redundancy. 
The college is also a manag-

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

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

three weeks (VCR Servicing 
and Microcomputer Servic-
ing) are also running. The 
EITB  Certificate  of  Basic 
Technician training (Electro-
nic Engineering Applications 
and  Engineering  Software 
Applications)  may also be 
awarded. 
For details and prospectus 

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

Silence is golden 
A silent radio communica-

tions system aimed primarily 
at the growing number of 
messenger  companies  in 
London was launched today. 
The new service.  called 

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

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

on  the  Storno  radio-
telephone 
Similarly, routine messages 

from the driver are transmit-
ted  silently  by  using  a 
numeric keypad. 
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BIO-FEEDBACK 
ACCESSORIES 

,   
A M ETE R 

M OVE ME NT 

which can be W M 

into your bre- feedback monitor 

to m ake it a co mpletely 

self -contained instru ment 

Don I worry if you ve already drilled 

the ter minal holes - the m eter will cover the m up . 

SE NSITIVE M ETE R M OVE ME NT 

O NLY £1.90 . VAT 

SPARE ELECTRODES 
AND GEL 

5 sets of electrodes ItO electrode pads! 

and a sachet 01 conductive gel 

all or £2. 90 . VAT 

LEDs 

RECTANGULAR 
LE Ds 

Csreen 

rectangular LE DS 

for Oar -graph 

displays 

50 tor L3 50 • ••• 

500 for L25 • •• 

DI GITAL A N D A U DI O 

E QUIP ME NT LE Ds 

100 tor L6 ..•• 

1000 lot (45 • ••• 

Assorted 3mrn LE Ds red green yellow and 

Orange 25 01 each .100 LE Dsltor £6. 80 • VAT 

TACHOMETER AND 
DWELL METER A m w 

F E AT U R E D IN Eli 

J A N U A R Y 1987 

Last tea to clear at only £9.50 • VAT , (Previously 

offered at L16 40 I The co mplete parts set includes 

case printed circuit board, all co mponents, plug 

socket switches test leads and clips m eter and 

lull instructions 

TAC H O METE R AND D WELL METER 

PARTS SET O NLY £9 .50 . VAT 

Offer applies Only untrl StOCks are exhausted 

MATCHBOX 
AMPLIFIER 
F E AT U R E D IN E TI 

A P RI L 1986 

No ordinary arm:Hikers 
MOS@ When our first 

CuStOmers took an 
eltereSt a eras fOr the 
derninutire Site iboth 
modules era ht in a 
MalehOOitii Me taw ovegarc la power suppkes arid 
speaker impedances and the impresNve OM ., Output 
from these line arnplif WM When Pier re ordered it was 
to me Sor ge m aid, 

two ampler modules eV! deSenbea Oolo easeel 
the pe menul 1.165V IC The single  IC versron ens deliver 
over 20 Watts em  a whatle speaker arse power soppy 
Tn.:ma r version can provide up m 50W' Affnizsgh 
specilred supply voltage . 0 speaker one .ance fruo t be 
used to WS* fl maionsurn power both m oors we guile 
happi, ICI *OM IWO, any 0onade Oelevean '20 and 320 arid 
win accommodate any tyPe or Speaker Tire m ope rem ., 
is deem lot going  a boost to cat Hi F systems dosing NW 
Clme speakers in paresisl on each <Na me, tor toPM elliot 
Born desagner aborowso pans sets co...0 at a rose, 

toned printed orb,. board and ao eensponeres The 
I6SV ICs are also ova-able inovouelly with a tree rwn 

data sheet gong Spec r, ate.% and suggested orcu•s 

'55V 
•11,11, r 

•  • - 

£6.50  • •  £8.90 • £ 3. 90 • .0 

BIO-FEEDBACK 
F E AT U R E D IN E TI 

D E C E M B E R 1986 

A co mplete parts set Or the 

T I Dip-tee:Maek monitor 
including meter Originally 

offered from limited stocks 

at El4 55 I without meter 

this sensitive G SR m onitor 

has proved so popular that 

we have dec ided 10 m ake 

It a per manent feature of our catalogue 

The co mplete parts sel includes case P OE all 

co mponents leads electrodes gel m eter and 

lull onstruCliOnS 

BI O-FEE DBACK PARTS SET O NLY 

£11. 50 • . A T 

KNIGHT RAIDER 
FEATURED IN ETI. J U LY 1987 

MOOS  Lamovg.n Maw .* 91.10 
an, one.  nvi. mane.  ira inis evil use. , i•Groft 

ine Aids me ion ano iwysisions ins it. Yu. MAK a Sone,. or era 
Jasieue, conrioi Co. and  Pr.̂ , 0119111 moees ariir tr.̀ , iee In 
-gm weaving a co met sl ai PO MO r sire in• sawn ag . end /Ise 
ooniol VM becomes • oar coorsong IMICItOWOS and lonvags 
* se rne  mess ap . and m moor mr oe m  pa wns 
LED dreorm en me conk,.  s yrkm sres wrial  kows 

••• 
'Ns eirephi ober oan be ewe Ia11,,,b, ••I Mk . an •KIM•••• tog 
krtii y we, ow Do med Ooans it can iv,' any cried , be,e, ner o 
O. K.@ into • spe w.. 10 ape to,' 

roe pans sin Lonsisis or ease switches LED, eat 
N•fi:MM• and nesnittonS The sequence boob 

,oee. PCB if • biker e( ,s components owea  ale ane 

KNI GHT RAI DER C ONTR OL B OX O NLY 

£6.90 • 0ATi 
KNI GHT RAI DER SE QUE NCE B OAR D O NLY 

t11. 90 • ',ATi 

HI-Fl POWER 
METER „,..,„.. F E AT U R E D IN E TI  / A M,  

M AY 1987 

Measure the output 

power or your hi .ti 

with the ETI  

power meter  The m eters  i  

can be back-lit for effect -  

Me scale and power legend will glow green to 

contrast with the red powder Two switched 

ranges give readings ot 0.10 W and 0.100 W 

The parts set consists of mete( 

move ment PCB  all co mponents 

range switch and tuit 

M ONO PO WER METER 

PARTS SET £3.90 • VAT 

STERE O PO WER METER 

PARTS SET £7.20 . VAT 

SUITABLE CASE £750 . A T 

BRAIN WAVE 
MONITOR 
FE AT U R E D IN E TI 

AUGUST 1987 

AL P H A H O W T O S U C C E E D WIT H O UT 

R E ALLY TRYING 
This was the tale & areas., 0E0 w oos ., WO W.," Ms.., 
shOwed Inc. Mg CAP be drarnaticatiy improved vete ad of 
A V. trasnmg Alrsdao McElem overca me his ShyneSS with 

gets 'wows beca me more confident improved then 
w ooing atibfies learned 0 Cope with stress  and all 

* MOW really Mktg' 

Alpha monitors are n01 new Out good ones are hard le 
Snd To detect a less u V of brain wares In the enedst of 

noise hat is tens or bfisusarkas ot times as great is no 
easy . The ETI Alpha Monitor is PrObAbfir the most PM...0,  
and effective destgn to be land outside an EE G 
laboratory The Nansens, arCutt W AS on 10 the all rrnporlani 

alpha ryevn and W AR you to Strengthen and contra II 
Quickly T nen yOu put it to wOrk 10. yOu Slrengtheriang 

your cenldenee and abed, es day by day 

Our approved pans set consists a EEG esecIrcsles and 
neadbana case two PCBs screenng ho. lop ooet.tv 
PM, arnpfifiers  components and lull Instructions 
1 including training erre. cisesi Asserndy lime is &bout live 
le Soi hOurS 

ALPHA M ONIT OR PARTS SET O NLY 

£29.90 i vAT• 

Complete Pmts Sets for ETI Projects 
MAINS 
CONDITIONER 
FEATURED IN ETI 
SEPTEMBER 1986 
It is astonishing now many 

people buy or build top.higm 
ni.ti equip ment and then 

connect it to a norsy spiky 

mains supply Rather 
.ke buying a Ferrari and 

thong to run don paraffin you might thin. Expecting 

crystal clear souno me poor music enthuwast ends 
Jp with a muddy contused mush and reels that 

oe naS SOrnehOw been Cheated  Is this 11.10 

My music centre sounded lust as good . 
The do mestic mains Suppty is toddled with 

RF interference noise transient spkes and 
goodness knows what else Co mputers crash 

'adios pop and crackle tape recordings are spoiled 
and hi-ti sounds not dude right Why put up With 
when the solotion is so si mple' The E T I mains 

conditioner is the gwest cOSI upgrade you will ever 
buy and probably the most &lector° . 

Our approved pans Set Consists of PCB all 

Co mponents tor mor ena melled wir e tilting ties 

fast response  1314' and lull mnstruel gnS 

6 TI MAINS CONOITIONER PARTS SET 

O N LY £ 4. 60! . VAT 

'Note • the iorod and VDR supplied are superior 

the re:  specified in the artiOe 

CASINO PARTS 

SET ONLY 
£5 90 1 . .4' 

CREDIT CARD 
CASINO 
FEATURED IN ETI. 
MARCH 1987 

This rocked little pocket 

ga mbling machine 
measures only 

3 .2 .'.•  ltwill play all 

kinds or casino ga mes 

including 

• Roulette 
• Craps 
• Pontoon 
Our approved parts set co mes com pere 

with case se dadhesive fascia tinned 

and drilled printed circuit board 
all co mponents hardware full 

instructions and three different 

ga mes to play' 

e xtra e re  

F R E E  g ar n e S 

With ev  
Order,  ery 

• Nre.... 

MAINS 
CONTROLLER 
FEATURED IN ETI 
JANUARY 1987 

Ha.• yo, ere, orOncbred ornar 
op won as mese computer 

interfaces' Po your computer 
contra say the ads  Th. 

Stmckabseo nas *KIM TTL 
outputs What on w eir an 
sou contra mei • TN. output , 
A town W O' 
Trie E Ti Maws Caere ., s • goic to mans inien xe 

winch wows yoo to contra ioads oi up to SOO W vom yow 
computer or go. Drowns an ocao cor der gross dolasco 04 
at 'east 2 500v so the contra . can De connoclerl 10 
••pierienenlai  rcuits Cern/ Mara and Centre, promos in 

Pon.* sour i-ompubn nisA•c• wen a mains 
conitoem and sou rn  sa•y  005.11155 with automate 
contra. 
the mans control . connects &e a, to most 111 

tammes without ma w. components and can be wioee Cr, 
CMOS .1,, Me addton ot a 'ranks., and firo tesistors 
supp mdi 
vokr mans contr .., pans set contains own qualilr101el 

tinned PCB MOC302 , opus cooper power K w m m 
Meats..a mounting narel•vlVe and neat,rill compours, 
components nekel m2 snubber co mponents sor 
inauctiva mach transistor and reastors re, CMOS menace 

MAINS CONTROLLER PARTS 
SET E6 20 •  AT 

PROJECT BOX 
P R OJ E C T C A S E 

W I T H P P3 BATTERY 
C O M P A R T M E N T 

ONLY E2.60! • VAT 

Prices Sho wn are exclusive 01 V AT so please 

add 15 % to the order total U K postage is ErOp 

on any order C arriage and insurance tor 

overseas Orders E 1 50 Please allo w up to 

14 days for delivery 

LM2917 
EXPERIMENTER SET 
Consists a I M2O  ir speciai ',Mon 
metaled Instructions won Oat. and circuits to, eon, 

different WO W'S 10 bored Can De used 10 experi ment 
elm the circuits  In Is. Near Great Little IC feature 
mETI December l94161 

L M 291 7 E x peri menter S et  £5. 80 . VAT 

RUGGED 
PLASTIC CASE 

ONLY CI 65 • 

POWERFUL AIR 
IONISER 
FEATURED IN ETI. 
JULY 1986 

na.e been describe, 
is vitamins or the air by 

twain, magazines 
have been created 

ih everything from 
ng hay lever and 

',Mina to anprovgg concentrabon and ovk.nek̂  end 
nso mnia Ani mas', so me of me cla ms may be 

i•ibeddieraled there is no doubt Mal iOniSed air is moch 
meaner and purer and seems much more invogorating 
'lion dead air 

t he DIRECT ION ioniser caused a great dell or 

e.c de ment +Men  acipeared as a COnStruCtional pro,ecr 
.n ET i Al last an oniser hat was  comparable with 

better than') eamherMal pH/ducts was reliable w oo 
tO Ofind  and fun Ada/ frOrn the SeneuS applications 
some or ow suggested esperrynents were oolragears' 

We can supply a Metaled sal of pans fully 
approved by Me designer to build !Ns unique proect 
The set includes a rater toned ponied ore Lot board 
66 co mponents case mains Wad and even Ma pens 
tor the tester Aeeraelmg le one CuStOrner he Set costs 

M out a Mod or Me Pme of me ndividuai o w,conekrs 
What more can we so, 

DI R E C T ION 
Instruchons an-

incl uded  P A R T S S E T £ 9. 5 0 • vAT 

:Cur 01,51 SAINIIII•g 100150, 
•  with an e1•9111M1 W.1 ,10  •58 

WHITE IONISER 
PARTS SET ONLY E9.80! . VAT 
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AMATEUR RADIO 
 WORLD  

Compiled by Arthur C Gee G2UK 

Irhe AMSAT-UK/University of Surrey 
Colloquium, held at the university 

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

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

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

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

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

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

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

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

for each of the two satellites, depending 
on which combination of frequencies is 
in use. There is also a series of beacon 
frequencies and Robot operation is 
provided for. 
The modes are as follows: 

RS10 
Mode A: 145.860 to 145.900 uplink; 29.360 
to 29.400MHz downlink. 
Mode K: 21.160 to 21.200 uplink: 29.360 to 
29.400 downlink. 
Mode T: 21.160 to 21.200 uplink; 145.860 to 
145.900 downlink. 
Mode KT: 21.160 to 21.200 uplink; 29.360 to 
29.400 and 145.860 to 145.900 downlink, on 
simultaneously. 
Mode KA: 21.160 to 21.200 and 145.860 to 
145.900 uplink on together; 29.360 to 
29.400 downlink. 
Beacons on 29.357, 29.403, 145.857 and 
145.903MHz. 
Robot on: 21.120 and 145.857 up. Down on 
29.403MHz. 

RS11 
Mode A: 145.910 to 145.950 uplink; 29.410 
to 29.450 downlink. 
Mode K: 21.210 to 21.250 uplink; 29.410 to 
29.450 downlink. 
Mode T: 21.210 to 21.250 uplink; 145.910 to 
145.950 downlink. 
Mode KT: 21.210 to 21.250 uplink; 29.410 to 
29.450 and 145.910 to 145.950 downlink, on 
simultaneously. 
Mode KA: 21.210 to 21.250 and 145.910 to 
145.950 uplink on together; and 29.410 to 
29.450 downlink. 
Beacons on: 29.407, 29.453, 145.907 and 
145.953MHz. 
Robot on: 21.130 and 145.830 up. Down on 
29.403MHz. 

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

Sporadlc-E 
One of the excitements looked forward 

to by the VHF fraternity each summer is 
the arrival of ionospheric conditions 
giving rise to the phenomena known as 
sporadic-E. This occurs when patchy 
regions in the E layer of the ionosphere 
become sufficiently ionised to refract 
radio waves in the VHF band of frequen-
cies. Until recently this form of pr.opaga-
tion was thought to be a single-hop path, 
with a range of from 500 to 1,000 miles or 
so, and was usually limited to the 28 and 
50MHz  amateur  bands,  sometimes 
extending to the 2 metre band. 
However, evidence has been growing 

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

begun in May when it first appeared on 2 
metres, with G stations working the 
USSR and Poland. On 50MHz, almost 
daily OSOs were made with Norway, 
Sweden, Finland and with Portugal and 
Cyprus. In June, contacts with the USA 
were made on 50MHz and widespread 
activity with Andorra, Poland, Geneva, 
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AMATEUR RADIO WORLD  
Italy, Malta and Yugoslavia on 50 or 
144MHz was reported. July was another 
good month with openings to the USA. 
Yugoslavia and Hungary, Austria and 
Bulgaria. 
Sporadic-E openings are thought to be 

more frequent at sunspot minimum. The 
Radio Observatory at Boulder, USA. 
maintains that sunspot minimum occur-
red in September 1986.1t is probable that 
sporadic-E openings are more related to 
the geomagnetic minimum, which lags 
behind the sunspot minimum by about 
twelve months. This thus coincides with 
the activity recorded above. 

The Rockall S090 
During 1985, Mr Tom McLean, sailor/ 

adventurer, spent some time on the 
island of Rockall. While there he did 
quite a bit of transmitting on the 14MHz 
amateur band, in spite of having no 
transmitting licence. This might have 
been acceptable in the case of an 
emergency but he consistently worked 
other amateurs both in the UK and other 
countries, using the callsign GR1TM. 
He is now active again as a radio pirate 

using the call Skol ten-eighty'. This time 
he is attempting to row the Atlantic. He is 
active on the 14MHz amateur band, and 
the RSGB draws attention to the fact that 

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

CW testing 
The Morse code test for full amateur 

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

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

facilities in 65 different areas. These 
include the Orkneys, Shetlands, Isle of 
Man and Guernsey. Some of these 
islands never had their own test facilities 
in the past, which meant that candidates 
had to wait for a visit from an examiner or 
travel to the mainland for a test. Most of 
the remaining areas so far not covered 
should be in the near future. 
The society has conducted over 2,500 

tests to date and visited 71 disabled 
candidates at their homes. 

New callsign prefixes 
New callsign prefixes were introduced 

in France last year and may now be heard 
on the air. Class A licences, issued to 
amateurs from 13 years upwards, are 
designated FA and allow 20 watts of 
phone on 144MHz. Class Bs are desig-
nated FB and allowed 20 watts as above, 
but CW is permitted from 144.05 to 
144.09MHz as well. Class C, available to 
amateurs from 16 years, is allowed 100 
watts phone on 144MHz, and is desig-
nated FC. Class D (also from 16 years) 
permits 100 watts phone and CW on all 
bands, and is designated FD. Class E is 
issued after 3 years of holding a Class 
Dlicence, and allows 250 watts phone and 
CW on all bands. It is designated FE or F. 
The prefix FF is issued to clubs.  klevil 

ARE YOU A 
BUDDING WRITER? 

We are particularly keen to receive 
construction articles, so if you have 
designed and built a project which 
you think could be of interest to other 
readers we would be pleased to 
receive  your  contribution.  Con-
struction tips and techniques would 
also be of great interest. 
You do not need to be an expert 

writer to see your name in print. 
Accuracy in the design of your project 
is far more important. If you can put 
your ideas down on paper, typewritten 
if possible, and illustrate them with 
clear  drawings  and  photographs 
where appropriate, the Radio and 
Electronics World editorial team will 
sort out the style, grammar, spelling, 
etc. 
We will, of course, pay for all articles 

which are accepted for publication. 
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Andy Emmerson, G8PTH puts you in the picture 

It's a bit of hardware and a lot of 
software this month, as we discuss 
some new goodies. Not necessarily to 
spend your money on, I should add, 
because ATV is not really a spend, spend, 
spend sort of hobby. However, if you 
want to plan this autumn and winter's 
construction  and  activity  schedules 
ahead, then some of these items may be 
of use to you. 

FM receive systems 
Whether you are working on 24cm or 

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

good, full bandwidth transmitted signal, 
but recovering all the quality of that 
signal at the other end is another matter. 
Conventional receivers using PLL chips 
just cannot achieve this, and instead we 
should look at the use of the wideband 
units intended for satellite TV. All this 
will be written up in much greater detail 
in a future CO-TV (the journal of the 
British Amateur Television Club). 
In the mean time, the availability of 

these satellite TV units has changed with 
the demise of Comex of Leicester. I 
believe the Astec products are now 
available from Bonex of Acton, while an 
alternative range of units is being 
supplied by a well-known ATVer, Phil 
Seaward. 
These three modules, made by Mit-

sumi, make an excellent and very cost 
effective basis for an FM TV receiver 
suitable for both ATV and satellite TV 
use. The Mitsumi modules have an 
advantage in that they cover a wider 
band than the Astec ones and also 
possess a better threshold performance 
(according to G3WDG in C0-TV136, page 
52). 
The modules comprise  a tunable 

downconverter  which  shifts  950-
1750MHz to 479.5MHz, a fixed frequency 
changer (from 479.5 to 70MHz) and a 
video demodulator producing composite 
video sitting on a 10 volt dc level. The 
international standard 70MHz IF will also 
help people using these units with other 
commercial units. 
For  amateur  applications  a 23cm 

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

The Mitsumi units are available as a 
three-module package—not separately— 
for £65 (all inclusive) by post from P 
Seaford, 1'4 Nevis Close, Leighton Buz-
zard, Beds; LU7 7XD. A stamped addres-
sed envelope to the above address will 
get you a data sheet, and also details of a 
new high performance FM TV receiver 
under development, which uses the 
Mitsumi front end and the latest Plessey 
FM demodu lator chip. 
Among its features are bandspread 

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

Software news 
Many of us now have computers in the 

home, even if they are not in the shack or 
studio, or whatever you call your ATV 
den. It seems an obvious step to use the 
power of the computer to improve our 
ATV transmissions or video recordings, 
but tracking down the appropriate prog-
ram is not always so easy (while writing 
one from scratch is no easy matter either 
for most of us). So what follows is a run-
down of all the video :software I am aware 
of at the moment. 
Inclusion in this list does not mean that 

I recommend the software — most of it I 
haven't even seen — but please write in if 
you  would  like  to  recommend  (or 
complain about) a particular program. 
Please let us know al so if any of these 
firms has changed address or if you can 
add to the list. 

BBC micro 
Video-Titler II, from Visioncraft Soft-

ware, PO Box 135, Lond on N20 OHF, costs 
£15.75 on 40 or 80 track disc (state which) 
and  includes a proportional-spacing 
video typewriter, 8 la rge fonts, drop-
shadow and underlining, subtitles in a 
blue box and a broadcas t-style VTR clock 
which can be customised with your own 
logo. 
A program for ATVer s is supplied by 

the Worthing Repeate r Group: it has 
eight test cards, mess age pads and a 
Maidenhead locator c alculator. Send 
£8.50 plus your name, loc ator and callsign 
(if you want these built into the program) 
and whether you want 40 or 80 tracks. The 
address is Roy Stephens, Treasurer 
GB3VR, Toftwood, Mill Lane, High Sal-
vington, Worthing, Sussex BN13 3DF. 
An alternative is the ATV Software 

Suite, from Elansoft, 3 Abbotsgrange 
Road, Grangemouth, Scotland FK3 9JD, 
for £8.95 on 40 or 80 tr ack disc (state 

which).  It features two test cards, 
analogue and digital clocks, Hamfax, 
colour bars with callsign ident, giant 
callsig n in 3-D and TV typewriter. 
The test (and most expensive) soft-

ware is supplied by G2 Systems. This is of 
profess ional quality and the list is too 
detailec 1 to describe here. Send for their 
catalogt re. 
All the i following firms supply genlock 

boards f. or the BBC micro (G2 and Abbey 
Audio al so supply software): 

•G2 Sy: stems, 5 Mead Lane, Farnham, 
Surrey G U9 7DY. Tel: (0252) 712525. 
• Abbey Audio, Graham Randall, Unit 8, 
Littleton House, Ashford Road, Ashford, 
Middx. TV\ 115 1UU. Tel (0784) 246818. 
• Video Electronics Ltd, Wigan Road, 
Atherton,  Manchester M29 ORH. Tel 
(0942) 8823.32. 
• Electro- Graft Consultants, Liss Mill, 
Mill Road,  Liss, Hants GU3 7BD. Tel: 
(0730) 89344 4. 
The VP-.1 70 video presenter  is a 

random access interactive video display 
device whi oh acts as an add-on for a 
standard BBC micro. Existing tapes can 
be used and r iothing needs modification, 
though genlo.s.king can be provided as an 
extra. It workr.; with your BBC B, BBC B+ 
or Master, wit h use of tracker balls and 
mice optional . Details from Interactive 
Media Resources Ltd, 170 Penn Road, 
Wolverhampto n. Tel: (0902) 341854. 

MSX 
The video co mputer par excellence is 

the Pioneer P. X7, which has a superb 
built-in video ar Id audio mixing system. It 
is still available) at a price which would 
make it worthwhile having one just for its 
video capabilities. 
In Japan you 1-.:an buy an add-on from 

JVC which will  give any other MSX 
computer the sam e facilities, but as they 
use NTSC in Japan this gadget will 
probably not work over here. Anyway, the 
Pioneer computer' should satisfy you at 
its £199.90 price ( available from Video-
equip on Leicest er 558818 and other 
Pioneer dealers.) Vhe PX7 gives you the 
ability to superimpose colour graphics 
and titles on movin g video pictures and 
also has a built-in stereo sound synth-
esizer,  so you  c an  add  explosion, 
'whoosh' and 'deed e-deedle' noises to 
your holiday movies! Pioneer also supply 
a video art stylus/ta blet for £89. 
Matching the cap.abilities of the com-

puter, there is some very good software 
available. If you buy the computer from 
Videoequip you get a titler program on 
plug-in cartridge free of charge. This has 
8 fonts (character styles), 2 text sizes and 
subtitling, up to 200 I ines and 100 pages. 
An alternative titling program with 
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wiping  and  scrolling  of  multi-s 
characters, costs £8.99 from D Hamson 
Video, 29 King Street, Heywood, Lanc s. A 
more powerful version, with a font 
designer, costs £20. Send an SAE for full 
details. 
The ultimate MSX video software , at a 
price to match, comes from Anglos oft of 
PO Box 60, Coventry CV1 5SX. Their 
video titler and display program is 
reviewed in the current edition of ( 30-TV 
and gets a 'really exceptional' rati ng. Up 
to 14 lines of broadcast-standard letters 
and figures can be displayed on Lir to 200 
pages in sequence. Eleven di fferent 
fonts are supplied and you can also 
display 'icons' or shapes as well. Eight 
types of screen wipe are availabl e and a 
font designer and VTR clock shou Id be in 
the catalogue soon. The progran I comes 
on disc (3.5 or Quick-Disc) for £130 plus 
VAT, but BATC members get a 25 per cent 
discount. Considering the capabilities of 
the program, the price is not u nreason-
able. 

MSX-2 
Some Philips and JVC comp uters have 

a video interface which enables you to 
superimpose  computer  t it'les  and 
graphics on your video recordings: I 
don't have all the details but you can get 
them from suppliers. 
New JVC computers in J; apan have a 

frame-grabber facility, whic h snatches a 

video image at the touch of a button and 
digitises it. The process takes 25 seconds 
and 12 images can be stored on one 360K 
3.5in disc. This has been covered widely 
in the Japanese MSX Magazine and the 
facility may well make its way to E.urope 
soon. 

Commodore 64/128/Pius 4 
Video Titles 64 is a highly-praised 

program by Tony Norwood, which turns a 
Commodore computer into  a high-
specification  video  typewr iter.  The 
£39.99 program offers large and small 
lettering, auto centring if required, 
smooth scrolling at variable speeds and 
instant cutting  between 'titles. The 
supplier is MRVP Ltd, Walton House, 
Sandwich Road, Eastry, San dwich, Kent 
CT13 ODP. Tel: (0304) 614554i. 
For the lesser sum of £15 you can 

forego scrolling titles arid have Title 
Master, which offers a wide variety of 
static titles. Order this cassette (stating 
which micro you have) from D W 
Simpson, 5 Berners Road, Sheffield, 
Yorks S2 2GB. 

Sinclair Spectrum 48K 
Super Intro, from Hall Video Produc-

tions, 147 Gladstone Street, Winsford, 
Cheshire CW7 4AU, costs £15. It offers 
large text in various sizes, printing, 
fading and scrolling at various speeds as 
well as test card and copyright page, 

which can both be personalised. Some 
hardware options are also available, so 
send them an SAE or ring them on (0606) 
551925. 
The ultimate Spectrum video program 
is from the GB3VR people and has 7 test 
cards, memo pad, clock with alarm, maps, 
test tones, union flag, TV typewriter, 
crosshatch and locator calculator. All 
this, plus a simpler 16K version on the 
other side of the cassette, is available for 
£6 from Roy Stephens, Treasurer GB3VR, 
Toftwood, Mill Lane, High Salvington, 
Worthing, Sussex BN13 3DF. 

Amstrad CP-464, 664, 6128 
Video Titles features multi-colour 

screen and text, variable speed display, 
self-centring text and scrolling. You also 
get a free program to catalogue your 
tapes. 
Price is £10.99 for the 464 tape and 

£14.99 for 664/6128 disc version, from A C 
Talbot, 18 Trelawney Parc, St Columb 
Major, Cornwall TR9 6RR. 

Sign-off 
That's it for now. I am sure there are 

also some amateur 'shareware' prog-
rams which do some of the things 
described above, so if you can spread the 
good news please do so. Any other 
feedback on ATV matters - and photo-
graphs-should be sent to me care of the 
Editor: I'd love to hear from you!  W1 

I n the past month thEi trade and 
technical press has COVE ;red the sub-
ject of PARS in some detail , enabling me 
to fill in some gaps in last m onth's report. 
Some disquiet has been voiced over a 

fear that PARS (the dicjital Personal 
Advanced Radio System) vill supersede 
our existing 934MHz syste tn. It would do, 
if some greedy manufactt rers had their 
way, but I don't think that this will 
happen, not because of government 
assurances but because I don't believe 
PARS will ever happen! E3ut though I'm a 
wicked cynic, there are no grounds for 
complacency because big business is 
after our band. 
Politics may not normally interest you, 

but if you don't wansz to see 934MHz 
disappear you should read on. Most of 
what follows is thin on facts and thick on 
opinion, so make up your own mind and 
see what you think.. . 

Dutch drop out? 
Bad news from the rumour machine, 

which says that the Clutch, who were due 
to adopt the Swiss type of personal radio 
this autumn and give us a chance of some 
DX, have now decided to hold off until a 
European-wide PARS specification is 
ready. If true, I don t Unink that this makes 
sense. It is accepted that a truly universal 
PARS-style radio system is desirable - if 
it comes off - but this should not stop 
enthusiasts enjoying a simpler system 

NETWORK 
934 

Andy Emmierson G9BUP 

of radio if they want to. 
Clearly they must accept that their 

radios will not be compatible with the 
eventual standard„ but I suspect that the 
real enthusiasts ire quite willing to put 
up with this. Anyw ay, we must wait for the 
official announce ment. 

PARS - the EEA'ti aspirations 
At the centre of PARS is an agreement 

between the Department of Trade and 
Industry  (DTI)  and  the  Electronic 
Engineering  Association  (EEA),  an 
industry body, to co-operate on a work 
programme aiming to introduce the new 
service by the  early 1990s. Eleven 
members of the EEA - British Telecom, 
GEC  Telecomr nunications,  Marconi, 
Motorola,  Mull ard,  Multitone,  Nova 
Radiotelephone s, Philips, Racal, Plessey 
and Storno - we re to participate, though 

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

digital techniques have been used in the 
UK for trunked voice and data. (Trunking, 
one of the buzzwords of mobile radio 
nowadays, is the automatic selection by 
the radio set of a free channel.) The 
system does, of course, have consider-
able export potential and the DTI has 
undertaken to steer the specification 
through the Conference of the European 
Posts and Telecommunications author-
ities (CEPT). 
PARS will offer 77 channels on a 

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

The EEA's scheming revealed 
According to a report in Communica-
tions International, the system was 
dreamed up by the EEA some 18 months 
ago in response to Japanese attempts to 
break into the European private mobile 
radio market with PRS. 
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If this report represents the true 

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

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

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

News from Switzerland 
Interest in 934MHz is on the increase. 

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

Activity report 
At last, a contributed report! Let's have 

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

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

a little trouble from cellular interfer-
ence, though this is less of a problem 
during lifts. Most operators in the south 
London/Surrey area are very good, 
though there is one 'wally' at Crystal 
Palace who would please everyone else 
by changing back to 27MHz or getting off 
the air altogether. 
Since last December Brian has put out 

a regular news broadcast, which can be 
heard on Monday evenings on channel 8 
at 2030. This contains news of 934 get-
togethers. amateur rallies and reviews of 
the various radio magazines. The current 
barometer readings f rom Volmet are also 
broadcast. This sounds like fun: I wonder 
if similar things happen elsewhere in the 
country? 

Le fin 
That's all for this month: I look forward 

to receiving your activity reports to 
include in next month's column. How 
about including your OSL card for a 
'gallery' section?  [Rcv 
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Reduced size yet high performance HF antennas are becoming increasingly popular among today S IdOIC amateurs and ICOM is 
proudly responding to those needs with a deluxe antenna system The AH 2 This all band and fully automatic antenna package is especially 
designed for luxury style mobiling portable activities such as vacationing or operating from environmentally sensitive areas 
such as apartments 

Mobiling in top fashion hasni been more attractive and ICOM s all in one design bRacts numerous advantages over conventional 
mixed components type setups Whether pursuing fixed station or mobile activities the flexibility and convenience of this fully remote 
controlled and automatically tuned antenna opens new horizons in limited antenna HF operations Since the AH 2 system is packed with 
unique features and is a relatively new idea we would like to discuss its innovative designs in a step by set manner 

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

An optional OPC 137 cable interface is available for the IC 751 or IC 745 HF transceivers When using the systems stainless whip 
operation on all amateur bands between 35 and 30 MHz is possible When the radiating whip is replaced with a random wire 40 feet or longer 
I 8MHz operation is also posible During operation you merely seiect a band and frequency push the remote unit s "tune button and one of 
over 260 fX10 LC combinations is digitally selected for optimum transmit antenna performance Tuning actions require only ten watts of RI' 
power and the resulting SWR is 1 5 1 Usual tuning time is less than six seconds The antenna tuning units microprocessor stores that LC data 
in one of eight internal memories so that information is 
recalled in less than two seconds when the HF transceiver  •OCTIS  co woe = 

triunes a preselected range An additional microprocessor 
in the rig attached remote control unit handles automatic 
transceiver nine mode switching and RI' power output control  J ow,  C___ Z 

Notice the tuners capabilities are used during both  PO MO 

transmit and receive Its four sensors (impedance phase 
forward and reflected power ) are designed to optimize both 
single longwires and whips or random wires shorter than 
za wavelength a difficult task for many automatic tuners 
Notice also the precise use of microprocessor selected 
fixed capacitors rather than motor driven variables This 
overall concept provides superb antenna tuning and the 
highest possible performance 

The systems whipand mount truly gives new clarity 
to the terms universal and -heavy duty They can be 
quickly installed on a TV mast boat or car The mounts 
bracket bolts to an existing hole in an autos rear frame a 
very strong pipe bolts into the bracket and the antennas 
base section bolts to the pipes remaining end The pipes 
length is fully adjustable to fit various cars The antenna base  M ax .. C .4.11 

section incidentally stands 15 inches tall and weighs 
approximately nine pounds -Rugged is truly an 
understatement 

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

; 
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Where to find 
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in the U.K. 
You can find ICOM Amateur radio in use throughout the world. Here in the 

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

If you are a licensed Amateur or short wave listener ICOM have a complete 
product range from HF to Microwaves to suit your needs. Should you have 
difficulty in locating your nearest ICOM stockist contact us at the address 
shown at the bottom of this page. 
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Avon 
Booth Holding (Bath) Ltd. Bristol  02217 2402 

Berks. 
Anthony Richards Electronics Ltd Ascot  0990 20234 

Bucks. 
Photo Accousucs Ltd Newport Pagnell  0908.610625 

Caithness 
Highland High Technology Wick  0955-4695 

Cambs. 
Link Electronics Peterborough  0733.45731 

Channel Islands 
Radio & Electronics Services, Guernsey  0481-28837 
Wrentham & Company. Jersey  0534.34499 

Cheshire 
Hobbytrorucs Knutsford  0565.4040 

Clwyd 
SMC (TMP) Buckley  .0244-549563 

Derbyshire 
SMC (lack Tweedy) Ltd.. Chesterfield  0246.453340 

Devon 
Reg Ward & Co Ltd . Axminster  0297-34918 
Plymouth Telecoms Services  0752-556559 

Dorset 
Poole Logic Poole  0202-683093 

Essex 
Arrow Electronics. Nr Chelmsford  0245.381673 
Waters & Stanton. Hockley  0702 206835 

Glamorgan 
Transworld Comms ( Neath) Ltd 

Gloucestershire 
L A M Electronics. Cheltenham 

Nottingham 
0639-52374  R A S Nottingham  0602 280267 

Perthshire 
Axdon T V Services Perth  0738 237453 0452.855339 

Hampshire 
Farnborough Comms Farnborough  0252.518009 
S M C Ltd Southampton  04215-5511 

Humberside 
Fanthorpe Ltd Hull  0482.223096 

Isle of Man 
lie' (Island Telecomms ) Ltd Douglas  06242.21562 

Kent 
Scarab Systems Gillingham 
ICOM (UK) Limited Retail Herne Bay. 

Lancashire 
D W Electronics. Widnes 
Video Electronics. Morecambe 

London 
Amcomm Services Ltd , Acton 
Dressler (UK) Ltd . Leyton 
Radio Shack Ltd W Hampstead 

Merseyside 
ARE Communications Earlstown 
MGR Services, Birkenhead 

Mid Lothian 
Scotcomms Edinburgh 

Norfolk 
D P Hobbs. Norwich 
Eastern Comms. Norwich 

0634 570441 
0227-369464 

Staffordshire 
MRZ Comrns Newcastle-under-Lyme  0782-619658 

Sussex 
Bredhurst Electronics Handcross  0444 400786 
Southdown Radio Supplies Eastbourne  0323-639351 

Surrey 
Guildford Communications Guildford  0483.574434 
MarLborough Comms. Horley  0293.775071 

Tyne and Wear 
Alyntronics. Newcastle  0632-761002 

Warwickshire 
A J H Electronics. Rugby  0788.76473 

051-420-2559  West Midlands 
0524.418873  Ray Withers Walley  021.421.8201 

Yorkshire 
A J Hooker Doncaster  0302 25690 
Derwent Radio. Scarborough  0723 365996 
Dewsbury Electronics Stourbridge  0384.390063 
Hames Electronics Bradford  0274 832206 
S M C Leeds. Leeds  0532.782324 

Northern Ireland 
George Moore Electronics Belfast  0232-638295 
SM C N Ireland). Bangor  0247-464875 

031 657 2430  Tyrone Amateur Electronics. Omagh  0662.42043 

Eire 
Radcom Electronics Midleton Co Cork 01035321 632725 
Western Comms Kilgolgan. Co Galway  010353 96206 

01-992-5765 
01.558-0854 
01-624.7174 

09252-29881 
051-653.3427 

0603.615786 
0603-667189 

, 

You can get what you want just by picking 
up the telephone Our mail order department 
offers you free same day despatch whenever 
possible instant credit interest free H P, 
Barclaycard and Access facility 24 hour 
answerphone service < 01.  121  n 
Nre Dgtap9st Nie 

ICOM (UK) LIMITED 
DeptREW Sea Street, 

Herne Bay, Kent CT6 8LD. 
Tel: 0227 363859. 



Linear Integrated Circuits: 
Amplifiers 

I n the final part of this occasional series 
I hope to give an insight into the many 

types of integrated circuit amplifiers, 
together with some examples of uses. I 
shall concentrate on audio amplifiers 
rather than op amps since these have 
had plenty written about them. 

1) Audio amplifiers 
a) TBA820M 
This audio amplifier chip is encapsu-

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

Table 1 

Bandwidth  RE  Cf 

5kHz 
5k1-1z 
10kHz 
10kHz 
20kHz 
20kHz 

120R 
33R 
120R 
33R 
120R 
33R 

150i3pF 
390pF 
470pF 
100pF 
220pF 
47pF 

by David Corder 
rised in Table 1. Some examples of 
controlling the bandwidth are given in 
Table 2. 
Figure 1 shows the pin-out of the IC 

and Figure 2 shows the circuit operating 
as a power amplifier with the load 
connected to the supply. It is also 
possible  to  connect  the  supply  to 
ground, although additional components 
are required to provide bootstrapping. 
Cl increases the supply ripple rejection 
of the amplifier, and may be omitted for 
battery operation. The resistor R1 and 
capacitor C2 form a Zobel network, 
which helps to ensure stability. Figure 3 
shows a novel but useful application for 
the TBA820M. It operates as a dc to dc 
converter. The IC operates as an oscilla-
tor at around 40kHz, which feeds a 
voltage doubler and  smoother. The 
maximum output power is 1.5W. 
b) LM380 
This IC has overall features similar to 

the TBA820M. The notable differences 
are that it has a typical output power of at 
least 2.5W, and  its voltage gain  is 
internally set at 50. Thus, parameters 
such as frequency response are less 
easy to control; however, fewer cornpo-
nentS are needed to make a complete 
amplifier. An identical circuit, the LM384, 
will operate to higher supply voltages 

Para meter TBA8201A LM380 L1A377 UA83 1 TDA2002 TDA1 520A 

Supply voltage 3 16V 10-22V 10-20V 1 8-0V 5-28V ,5-50V 

Peak output 

current 1 SA - 35A 48 

Short circuit 

current 13A 15A - - - 

Output power 2W (12V/81I) 25W (18V/811) 2 5W(20V/811) 0 22W (3V/411) 6 5W(16V/411) 20W (33V/411) 

1 6W (9V/411) per channel 5 2W(14V/411) 20W (42V/811) 

02W (3V/41I) 

Sensitivity 60mV (R,-12011 100mV 100mV 20mV 55mV 260mV (Po 16W 

Po I 2W 

16mV(R L - 12011 

(gain -51) (gain -100) components as 

in diagram 

Po-1.2W) 

Input impedance 5Mtt 150611 3M11 25611 150611 ISAR 

Distortion 0 8% (Po o 5W 02% (81112W) 01% 0 25% 02% 0 01% 

R1 12011) (2W/811) (3V/50mW) (gain -100 (Po 16W) 

0 4% (P0 0 5W Po 3 5W) 

Rt. 12011) 

Supply rejection 42dB (811.C. 38dB (C-4 7,4F) 70c113 460B 35d8 60013 

1100Hz Hoyle) 47).F.RL.12011) (gain - 100) 

Channel separation - 700B max 52d0 - 

and produce a greater power output. 
The LM380 is short circuit proof and 

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

the IC as an audio amplifier. As in the 
TDA820M  circuit,  there  is a Zobel 
network on the output (R1, C2) to help 
ensure stability. Cl increases the ripple 
rejection of the IC, as with the TBA820M. 
The  addition  of  a 4.7,1F  capacitor 
increases the supply ripple rejection by 
around 30dB. Again, it is not required for 
battery operation. However, for battery 
operation the TBA820M is more suitable 
due to  its  lower quiescent current 
consumption. 
Figure 7 shows two LM380 ICs operat-

ing as a bridge amplifier, an application 
to which they readily adapt due to the 
existence of both non-inverting and 
inverting inputs. The signals presented 
to the speaker are in antiphase, and a far 
greater  power  output  is  produced 
(theoretically, 4 times the normal). 
The next two circuits reflect the 

versatility of the LM380 and are the result 
of  some  experimentation.  The  first 
shows the LM380 operating as a voltage 
regulator. It is used as an error amplifier 
in a basic regulator circuit, having the 
advantage that no external power tran-
sistor is required. In addition, the current 

Table 3 

Supply voltage 

Supply rejection 

Channel separation 

Supply current 

THD (gain =60dB) 

Open loop gain 

9 to 40V 

120dB 

60dB 

10mA 

01% 

100dB 
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and overheat protection of the IC are 
passed on to the power supply. A 
heatsink will have to be used in nearly all 
applications.  The  drop-out  voltage 
appears to be about 4 volts. 
The second circuit (Figure 9)shows the 

LM380 acting as a supply splitter, a 
circuit where an op amplifier and two 
power transistors would be used. Here it 
is operating as a unity gain voltage 
buffer.  The  output  is short  circuit 
protected, and is therefore ideal for 
experimenting with op amplifiers. 
C) LM377 
All the ICs described so far have been 

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

means that it is ideal for both stereo 
amplifiers and one chip bridge ampli-
fiers. Again, the important parameters 
are summarised in Table 1. Figure 11 
shows a basic stereo amplifier based on 
the LM377. Cl should be kept large to 
preserve channel separation. The gain is 
set by the ratio of Ra to Rb. Here it is 50: 
however, as the gain is increased the 

Table 4 

Supply voltage 

input voltage 

Operating temperature 

Supply current 

input resistance 

18V max 

15V or supply vol-
tage. whichever is 
least 

0 to 7CrC 

1.7mA 

1M 

Table 5 

DOVICO 

NE5534A 

CA3140 

LF13741 

LF351 

LF441  Low supply current (1/10 ot 
741) high input impedance 

L1458C  Dual 741 

Features 

Low noise, wider bandwidth 

High input impedance 
(MOSFET) 

741 with JFET inputs (high 
impedance) 

Low noise, low distortion, 
high input impedance 

LF442  JFET 1458C. low supply 
current 

TBA221G  741 in surface mount package 

TBA222  741 with 22V power supply 

Band width 

Gain set 
Input 

Ground 

Fig 1 

0- 
input 

0  

Decoupling 

Bootstrap 

Supply 

Output 

10k 

Cl 
+.•22u 10V 

—.100u 
lay 

a 

Fig 2 
V+ 
0 

loon = 

son 

• 11114146 

C2 

 IF 
220u 

T 220n 

1N4148 

 0+ 

100u = 100n 
16V   

5 

,4u7 u T42  57 T 25V   V 

12k 

5k6 

Oka 

Fig 3 

distortion also increases. 
d) LM831 
Whilst all of the previous integrated 

circuits have been capable of producing 
considerable power output, the LM831 
has an input of only around 220mW. 
However, it can produce this at a supply 
voltage ranging from 1.8V to 6V. It also 
has very low AM radiation, low noise and 
low THD (total harmonic distortion). The 
LM831 is a dual amplifier, thus stereo or 
bridge  operation  is possible.  It is 
available as a 16 pin DIL package (see 
Figure 12 for pin-out), or a 20 pin small 
outline surface mounting device. The 
parameters are summarised in Table 1. 

Table 5 

Supply voltage 

Input current 

Bias current 

Input resistance 

Peak output current 

36V max 

1mA max 

2mA max 

26K 

500p.A 

D•coupling 

Non inverting input 

 0+2V 

 0 OV 

Supply 

Ground  Ground 

Inverting input 

Ground 

Fig 4 

nc 

Output 

Figure 13 shows a typical application 
circuit for the LM831 as a high quality 
stereo amplifier. The bandwidth is 50Hz 
to 20kHz, power output is 220mW per 
channel and it has a dynamic range of 
more than 80dB. It is designed for 4 ohm 
loads. The circuit is ideal for providing 
loudspeaker reproduction for personal 
stereos, since its power supply require-
ments match those of nearly all personal 
stereos. 
Alternatively, a small mains power 

supply and regulator could be used to 
supply  both  the  amplifier  and  the 
personal stereo. Cl may be increased up 
to 10,000AF, larger values improving low 
battery  performance.  C2  filters the 
supply, and larger values (up to 470p.F) 
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Input 0  
14 

2 

21\112 
Vol 

Sip 

Large area of 
copper on opposite 
•id• of PCB 

Fig 5 

Input 

14 

100n  2R2 

3 
7 

4u7 T 16V 
Fig 7 

Bias 

Output 1 

Ground 

Input 1 

Feedback 
1 

Input 1 

Input 2 

OV 

Rb1 
2k 2 

4, 7 
16V 

100k 

220u 1011 

Cl 

4..? 

16V 

b 2 

100k 

Output 2 

+1/2v. 

OV 

— Y2v. 

Ground  Fig 10 

Input 2 

Feedback 2 

Rol 
100k 

Pin 1 

100k 

13 

250u  Pon14 

Pon 3 

220u 

 0 V • 

Fig 5 

OV 

Fig 0 

Fig 11 

+ 0  

5V1 

100n 
n••r 

to pin 14 

2k7 

1407 

14 

OV 

 0 Output 

22k 

Slit output 

0 OV 

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

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

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

Al = (GAIN - 1) x R2 
R and C set the bandwidth and their 

values should be determined by: 
Cl = 1 /(BANDWIDTH x 2 x R1) = 3.142 

R3 = 20 x R2 
A Zobel network is included on the 
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Bridge output 

Gain 

Non-inverting input1 

Inverting input1 

Bootstrap 

Po wer ground 

Signal ground 

Outputl 

Fig 12 

D•coupling 

Gain 

Non-inverting input 2 

Inverting input 2 

Bootstrap 

Po wer ground 

Output 2 

Supply 

output. In order to ensure stability, it is 
important that the OV connection marked 
X from the loudspeaker is connected by a 
separate low resistance wire to the 
power supply. C2 also helps to ensure 
stability. 
f)TDA1520A 
There are occasions when a very large 

output power is required from an audio 
amplifier. Until recently there was a lack 
of ICs that could manage large outputs. 
Now there are two, the LM1875 and the 
TDA1520A. Since the latter is cheaper, I 
shall concentrate upon it. The TDA1520A 
is capable of producing 20W output 
power at low distortion and is classed as 
hi-fi. The IC is fully overload and short 
circuit protected and comes in a 9 pin SI L 
package, its pin-out being given in 
Figure 16. The important parameters are 
in Table 1. Figure 17 shows a typical 
circuit for use with this IC. R3 sets the 
input impedance. Al and R2 set the gain. 
Cl helps ensure stability by removing 
any RF that might be present at the input. 
Again, a Zobel network is provided on 

the output. To ensure stability, lowest 
distortion and lowest noise, it is impor-
tant that the output should be kept well 
separated from the inputs, as well as 
keeping the supply lines away from the 
inputs. The point marked X should be 
connected via a separate heavy duty wire 
to a common OV point on the power 
supply to help prevent earth loops from 
occurring. 
The IC requires very good heatsinking 
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Non- inv•rt 1 

Inv•rt 1 

Gain  1 

Ground 

Gain 1 

Gain 1 
Output 1 

Fig 18 

Non-invert 2 

Invert 2 

Gain 2 

Supply 

Gain 2 
Gain 2 
Output 2 

if it is to develop anything near full 
power. The heatsink should preferably 
have a temperature rise of less than 2 
C/W. In the circuit shown, the metal part 
of the package  is at CV. Thus no 
insulating washer is required and the IC 
may be bolted directly to the heatsink, 
with only some heat transfer compound 
between. 
g) LM382 dual preamplifier 
This  IC  contains  two  low  noise 

preamplifiers, each section being fully 
independent. One of its most useful 
features is an internal resistor network, 
which allows different gains and fre-
quency responses to be easily selected. 
It is encapsulated in a 14 pin DIL 
package, the pin-out being shown in 
Figure 18. Table 3 summarises its most 
important parameters. The output of the 
IC  is fully  protected  against short 
circuits. 
Figure 19 shows the LM382 operating 

as a preamplifier with selectable gain. 
Pins 2, 3, 5 and 6 are the gain controlling 
pins connected to the internal negative 
feedback loop of resistors. By connec-
ting these pins to ground via capacitors 
of  a suitable  value,  the  gain  and 
frequency response may be set. In this 
circuit no alteration to the frequency 
response is required, just selectable 
gain. With Cl only connected, the gain is 
40dB: with C2 only connected, the gain is 
55dB: with both capacitors connected 
the gain is 80dB. 
Figure 20 shows the LM382 acting as a 

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

2) 741 op amplifier and similar devices 
This standard operation amplifier is 

made by several manufacturers and 
several  improved  versions  are also 
available. 
The basic 741 is overload protected on 

both the  input and  output,  and  is 
available in 7 pin and 14 pin packages. 
The pin-out for these two versions is 
shown in Figure 22. Table 4 summarises 
its most important parameters. 
There are many different uses for op 

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

nc 

ov  Null 

Invert 1/P 

Non-invert 1/P 

V - 
nc 

OV 

8 Pin 
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Fig 22 

nc 

Supply (V+ ) 

Output 

Null 

nc 

nc 

nc 

V+ 

Output 

Null 

nc 

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

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

3) TCA3080 
This is a novel form of op amplifier that 

has an output current proportional to the 
voltage difference between its input 
pins. 
There is also a bias input, which 

controls the  gain  of the  IC.  It is 
encapsulated in an 8 pin DI L package, 
the pin-out being shown in Figure 24. The 
IC is protected against short circuits on 
the output.  Table 6 summarises the 
important parameters. 
The presence of the bias control 

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

VR1 and Cl. An interesting sound effect 
is then produced! 
The IC is also suitable for sample and 

hold applications. A storage capacitor is 
connected to the output. Whilst the 
voltage applied to pin 5 via a resistor is 

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

The Archer Z80 6bC 
The SDS ARCHER — The Z80 based single board 
computer chosen by professionals and OEM users. 
* Top quality board with 4 parallel and 2 serial ports, 
counter-timers, power-fail interrupt, watchdog timer. 
EPROM & battery backed RAM. 

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

The bowman 68000 6bC 
The SDS BOWMAN — The 68000 based single board 
computer for advanced high speed applications. 
* Extended double Eurocard with 2 parallel & 2 serial 
ports, battery backed CMOS RAM, EPROM. 2 counter-
timers, watchdog timer. powerfail interrupt, & an 
optional zero wait state half megabyte D-RAM. 

* Extended width versions with on board power supply 
and case. 

6:ierwood Data 6y8tem6 Ltd 
Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067 
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UNILAB SCHOOLS 

SATELLITE PROJECT 

Part One: NOAA Weather Satellite 

Ground Station Package 

By Alan Pickard 

This review concerns the weather 
satellite  receiving  system  from 

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

The NOAA satellite series 
This series of weather satellites, which 

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

National  Oceanic  and  Atmospheric 
Administration. 
Both a visible and an infra-red image is 

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

orbits, which means that they travel from 
the South Pole to the North Pole over 
Britain (when overhead) and, as each 
complete orbit takes about 100 minutes, 
about 15 orbits occur every 24 hours. As 
the Earth rotates (anti-clockwise), each 
orbital path must shift by 360715 = 24'. In 

PSU 

Fig 1 Automatic reception of NOAA signals 

NOAA 9/10 
receiver 

Audio 

RE M 

Audio 

0-0 

Weather 
picture 
interface 

Fig 2 Loading recorded picture signals into BBC micro system via the weather 
interface 

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

Unilab system outline 
The NOAA Weather Satellite Ground 

Station package is detailed as follows: 

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

Weather-Pack-1 picture software (40T 
disc, sample cassette tape, manual): 
Sat-Pack-1 orbital prediction software 
(40T disc, manual): 
Schools Satellite Project Master Manual. 

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

Ground station package 
Before looking at the system compo-

nents in detail and then describing its 
operation fully. I must say that I am 
impressed with the review system I have 

BBC micro 

Monitor 

Disc 

Printer 
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used. All  parts were  carefully and 
thoroughly packed and I had no difficulty 
in assembling the aerial or in getting the 
various items to function correctly. The 
documentation  (mainly  from  three 
sources: the master manual and two 
separate software manuals) was also 
more than  adequate to  get things 
working and tried out. 

HARDWARE 
Aerial 
The aerial is described as a right-hand 

circularly polarised 'turnstile' antenna, 
which consists of a pair of crossed loop 
dipoles and a pair of crossed reflectors. 
This aerial is omnidirectional and there-
fore does not need to be aimed at the 
satellite or to track it during its pass. 
Although optimum positioning may be 
achieved from a permanent siting of the 
aerial, it is one less variable to worry 
about and also makes it convenient for 
recording  passes  automatically  (ie 
unattended).  I obtained  satisfactory 
results  with  the  aerial  positioned 
vertically. 
Full instructions on assembling the 

aerial onto its boom and correct (phased) 
connection details are given, plus useful 
diagrams. All that is required is a small 
screwdriver, plus an adjustable spanner 
if mounting the aerial onto a mast. 
My 'installation' consisted of the aerial 

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

Receiver 
The receiver, with provision for selec-

ting up to six frequencies (two equipped. 
NOAA-9 and 10), is in the form of a flat, 
orange topped steel case measuring 

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

amplifier and speaker, which enables 
monitoring of the satellite signal during 
(attended)  recordings or when just 
listening to a pass. This audio output is 
also 'tapped off' and outputted to the 
tape recorder. 
In addition to the volume control, a 

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

aerial and tape recorder, the squelch is 
set so that it just turns off the recorder 
remotely. The unit is then left to record 
the next pass or passes. Remember to 
depress the record keys and also to 
switch on the external power supply! 
Unless you are in attendance or have 

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

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

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

Weather picture Interlace 
The interface unit is another flat box 

which matches the receiver in size and 
appearance. It has a mains PSU, co-ax 
input from cassette (EAR) output and a 
switch to select SYNC A (infra-red 
picture) or SYNC B (visible picture). 
Adjustable controls are provided for 

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

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

0-25s 

Sync 
A 

4E11 

IR n Vn Sync Sync 
A 

0-511 
 te. 

IR n +1 
Sync 

Fig 3 APT signal waveform, showing alternate infra-red and visible sync pulses and picture lines 

Sync 
a  etc. 
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Satellite GMT L EQX Actual time Pass 
no 

Screen 
no 

Cassette 
counter 

NOAA-10 9 42arr 212°W (148E) 9.30am 1 1 
2 
3 

000 
093 
172 

NOAA-9 12.29pm 319W (41=E) 12.05pm 2 1 272 
NOAA-9 2.11pm 345°W (15̀E) 2.00pm 3 1 

2 
304 
425 

NOAA-9 3.53pm 010°W 3.15pm 4 1 
2 

459 
513 

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

000 
100 

NOAA-10 7.50pm 004V 7.15pm 6 1 
2 
3 
4 

216 
284 
347 
403 

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

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

bottom of the screen one line at a time, 
and takes about five minutes to com-
plete. Completed pictures can be trans-
ferred to disc and afterwards rewritten to 
the screen, but this time much more 
quickly. 
As before, no problems were encoun-

tered when using the interface unit. 
Connection is straightforward, all leads 
are supplied and the manuals give full 
instructions. 
I would recommend trying out the 

interface unit and familiarising yourself 
with its operation using the sample tape 
to display a picture on screen and also to 
copy a picture from screen to disc. This 
makes it easier to deal with your own 
recorded pictures. 
The Unilab system is very easy to use, 

being well organised and documented. It 
represents quite a sophisticated system 
in terms of hardware and software and 
provides a great deal of scope for a 
relatively small outlay. 
I found that the equipment/system 

worked first time, with no problems, 
apart from a need for familiarisation with 
the  different  aspects  of  receiving, 
decoding and displaying. 
The most difficult part of operating the 

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

Software 
As the Unilab system is computer 

based, software is essential for the 
decoding of received picture signals. 
Weather-Pack-1  provides  a suite  of 
programs on one disc with the facilities 
outlined below. 
Sat-Pack-1, the orbital prediction prog-

ram, is very useful but not as essential as 
the Weather-Pack-1 disc. 
Weather-Pack-1 comprises the 51/4in 

40T single-sided disc with these facili-
ties: set resolution — 8 shades, high 
resolution, 8 minutes of pass, with a half 
screen width (BBC mode 1), or 8 shades, 
medium resolution, 4 minutes of pass, 
and full screen width (BBC mode 2). 
The change default drive enables the 

single drive system to be used as a 
program and data disc. 
A set sync trigger allows the sync level 

to be set for best results from a tape 
output. 
A sample cassette tape with a received 

picture signal can be loaded into the 
BBC micro via the interface unit and then 
displayed on the screen. The manual 
provides full instructions on how to 
operate the menu-driven software, and a 
keystrip is also provided. 
The adjust interface produces graphs 

of amplitude variations. Prompts show 
how to adjust 'offset' and 'gain' controls 
for best results. 
A new picture facility enables picture 

signals stored on cassette to be loaded 
to screen. 
'Load picture' enables pictures stored 

on disc to be loaded to screen. 
Two half-width pictures can be placed 

side by side on the screen for compari-
son. In addition, different sets of 4 
colours can be toggled for colour or 
monochrome VDUs. 
Other facilities  include screen to 

printer dump (a printer screen dump 
program is required). Also inversion of 
picture (ie N>S to S>N) is possible. 
Display  modes  are:  mode  1 (BBC 
320 x 256) in 4 colours, or mode 2 (BBC 
160 x 256), in 16 colours (8 are actually 
used). The printer dump routine is 

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

Some sample results 
The table lists some typical results, 

achieved on 30th May 1987. These results 
are based on a table which conveniently 
appeared in Oscar News, produced by 
AMSAT-UK. 
Although this publication deals mainly 

with UoSAT satellites, GM3CEA from 
Stranraer had produced these predica-
tion figures. Discrepancies in the times 
are presumed to be due to the south-
north travelling satellite passing over 
the vicinity of Hinckley in Leicestershire 
before reaching Stranraer! 
L EQX is the latitude position at which 

the  NOAA  satellite  crosses  the 0° 
longitude equator in an approximately 
S>N direction. Satellite crossings are 
usually stated as being between 0-360°W 
although maps use 0-180°W (clockwise) 
and  0-181IE  (anti-clockwise).  I have 
included both forms. 
The table shows a total of six satellite 

passes, but most passes last for 10 
minutes or more and, as it takes about 
five minutes to fill a screen, up to three 
'screenfuls' may be achieved. It is even 
possible to dump these successively to a 
printer and then join them up. Recording 
cassette counter numbers is useful for 
backtracking and tying in results with 
predictions. 
These results may require time and 

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

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

Technical details 
NOAA altitude: 800km 
NOAA orbit time: 101 mins 
RF  carrier  frequency:  NOAA-9 
137.62MHz: NOAA-10 137.5MHz 
Tone is a sub-carrier signal of fre-

quency 2400Hz. The amplitude repre-
sents the bright and dark areas. After 
sync pulse, a picture line is transmitted 
as a one quarter second  burst of 
modulated sub-carrier (tone). Each line 
is 600 cycles of sub-carrier. 
The A/D converter is an 8-bit device, 

which provides for 256 different shades. 
The BBC micro modes provide only four 
ranges (mode 1) or 8 (mode 2). 
Minute  markers  are  displayed  on 

screen which not only relate to the pass 
time and therefore the displayed picture, 
but are useful when comparing (or 
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'synchronising') visible and  infra-red 
screen or printer pictures. 
Software provision is made for labell-

ing picture files before saving to disc, eg 
latitude, satellite type, etc. IA black 
indicates a warm area, white indicates a 
cold area. 
Channel 1 (visible) has 7 sync pulses at 

1040 pulses per sec. Channel 2 (infra-red) 
has 7 sync pulses at 832 pulses per sec. 
Modulation is 5% black and 80% white, 
resolution in mode 1 is 320 x 256, that is 
81.920 pixels. In mode 2 it is 160 X 256, or 
40.960 pixels. 
These figures compare favourably with 

more  costly  systems  having  typical 
resolutions of 256 x 256 x 16 - 10,485.576 
pixels. Obviously, the more pixels (pic-
ture elements), the more detail there is 
in the picture. 

Conclusions 
Most people find the idea of receiving 

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

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

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

Good value 
In  a nutshell,  the  Unilab  system 

represents good value for money and is a 
good starting point for school or college 
project work. The equipment is reliable 
and  produces good  results.  It also 
compares favourably with more expen-
sive systems, including Meteosat. 
In Part 2, I will review the Unilab UoSAT 

system. This will appear in the December 
issue. 
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Awide range of 'sensor' devices are 
available to detect or respond to 

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

best known and most readily available of 
these sensors. 

'Contact' sensors 
Microswitches: The microswitch is a 

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

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

action enables it to be used in such a way 
that it acts as a switch that closes when 
the  plunger  is  either  pressed  or 
released, as shown in Figure 2. Thus. in 
Figure 2a the switch outputs are taken 
from contacts COM and A, which close 
when the 'machine' pushes the plunger 
down, as in 'end of movement' detection 
applications. 
In Figure 2b, on the other hand, the 

switch outputs are taken from contacts 
COM and B, which close when the door 
(or window, etc) opens and releases the 
normally compressed plunger, as in 
intrusion alarm applications. 
Pressure-pad switches: These are flat 

pad-like switches that can easily be 
hidden under a mat or carpet. The 
switches are normally open, but close 
under the weight of an intruder and can 
thence be used to activate an alarm, etc. 
The switches are normally hidden below 
a carpet in places where they are likely to 
be trodden on, such as under windows or 
at the bottom of stairs, etc. 
Window foil: This  is fragile  self-

adhesive aluminium tape that is meant to 
be stuck to the surface of a glass window, 
etc, to form a closed circuit. The tape 
fractures readily when the glass is 
broken and can thence be used to 
activate an alarm, etc. 
Reed relays: These devices typically 

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

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

this type have two sets of output wires 
from the reed relay unit, one set giving 
normally open operation and the other 
giving normally closed operation, for 
maximum versatility. 
Tilt switch: This device comprises a 

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

Light sensitive devices 
Light dependent resistors  (LDRs): 

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

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

Phototransistors: All semiconductor 
junctions are sensitive to the presence 
of light: when they are reverse biased 
their leakage currents are proportional 
to the light intensity on the junction. 
Normal diodes and transistors are spe-
cially protected from  light with an 
opaque  covering.  Photodiodes  and 
phototransistors, on the other hand, 
have no such protective covering and are 
used  to  exploit  this  light-sensitive 
characteristic. They are represented by 
the symbols of Figures 11 and 12. 
Normally,  these  devices  are  less 

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

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

OCTOBER 1987  please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 33 



DATA FILE   

11111/1n L011 at normal light level 

Fig 8 LDR symbol 

Fig 9 Precision .ght-  OV 
activated relay switch 

* RV1= LDR at normal light lev•I 

Fig 10 Precision dark-activated relay switch 

0 

0 

Fig 11 Photo-diode  Fig 12 Photo-transistor 
symbol  symbol 

+12V 

Out 

Fig 13 Symbol 
of a single solar 
cell 

+ 12V 

can be connected in series to increase 
the available terminal voltage. 
The available output current of a solar 

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

Heat sensitive devices 
Thermostats: The thermostat  is a 

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

with relatively poor thermal sensitivity. 
Usually, their trip temperatures are 
adjustable over a limited range. 
Thermistors: These devices (Figure 15) 

produce a resistance that is very sensi-
tive to temperature. Some thermistors 
are designed to give a positive tempera-
ture coefficient (ptc), in which the 
resistance increases with rising temper-
atures, and others are designed to give a 
negative temperature coefficient (ntc), 
in which the resistance falls with rising 
temperature. 
A wide selection of thermistor types 

are available, covering the temperature 
span -55 to +240 degrees centigrade, 
over a very wide span of resistance 
values. The two best known types of 
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 DATA FILE 
thermistor construction are the 'rod' 
types and the 'bead types. Rod types are 
fairly inexpensive but offer poor selec-
tion tolerance between different devices 
of the same type: bead types are more 
expensive but offer good selection 
tolerance. 
Thermistors can be used (in conjunc-

tion with suitable electronic circuitry) in 
all applications where precision temper-
ature  control  or  measurement  is 
required. 
Silicon sensors: All silicon junctions, 

including those built into ordinary sili-
con diodes and transistors, have an 
inherent temperature coefficient of 
about -2mV per degree centigrade. 
Thus, if a silicon diode is forward biased 
with a fixed current and generates a 
forward voltage of 600mV at 20°C, its 
forward voltage will drop by 20mV (to 
580mV) if the temperature is raised to 
30°C. Any silicon diode or transistor can 
thus be used as a temperature sensor. A 
number of dedicated ICs are available 
that exploit this principle, and act as 
precision temperature to voltage con-
verters. 

Movement detectors 
Infra-red beams: One of the most 

effective ways of detecting unauthorised 
movement within a protected area is to 
project an infra-red light beam across 
the protected area and on to the face of a 
matching infra-red detector, so that any 
intruder will inevitably have to break 
(pass through) the beam and thence 
activate a suitable alarm action. Figure 
16 illustrates the basic principle. 
Note from Figure 16 that, for the 

system to be effective, the infra-red 
transmitter and receiver units do not 
need to be precisely aimed at each other, 
but merely have to form a line-of-sight 
contact. 
Ultrasonic systems: Another way of 

detecting movement within a protected 
area is to place an ultrasonic transmitter 
and receiver (typically operating at 
about 40kHz) side by side as shown in 
Figure 17, so that the transmitter floods 
the room with  ultrasound and the 
receiver checks the received frequency. 
If there is no movement within the room, 
the transmitted and received frequen-
cies will be the same and no alarm action 
will be called for, but if there is 
movement within the room it will inevit-
ably cause a doppler shift on the 
received signal, thus causing a differ-
ence between the transmitted and 
received frequencies; under this condi-
tion a suitable alarm action can be 
initiated.  II 

Why not take out an annual subscription to 
Radio & Electronics World? The form is on 
page 19 
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Fig 16 Infra-red light beam alarm system 
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STRAIG 
I t is over eighty years since the first 
radio signals transmitted by amateurs 
were heard on the air in this country. 
Of course, the technology of that time 

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

used well into the 1920s and the Author 
remembers being shown an article by an 
amateur in a tattered magazine of that 
period, in which the writer claimed that 
by adding an additional 'cats whisker to 
a crystal and applying suitable low 
voltages he could obtain amplification. 
A footnote by the learned Editor stated 

that such a claim was, of course, 
impossible, but it was included as it was 
an interesting circuit! Right or wrong, the 
circuit given looked very like that of a 
transistor amplifier. 
The work of Fleming and De Forest had 

brought first the diode and then the 

MENEM 
triode valve and, by the beginning of the 
First World War, the basic theory of 
thermionic valve technology was well 
known. 
When peace returned, as happened 

again some twenty-five years later, 
quantities of government surplus equip-
ment were available for experimenters. 
In the succeeding decade, the manu-
facturers were vying to develop ever 
more complex and efficient valves, and 
every bookstall carried magazines giving 
full constructional details of new circuit 
designs and techniques by such giants 
as Scott Taggart in England, and Arm-
strong (who developed both FM and the 
superhet receiver) in the United States. 
Furthermore, the commercial manufac-
ture of radio receivers was only in its 
infancy so, in general, if you wanted to 
listen to the radio, you had to build your 
own equipment. It was the golden age of • 
the home constructor. 
By the late 1920s, amateur radio signals 

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

R2 

Fig 1 Basic diode detector R1, R2 would be in the order of 5-20k11. C2 about 100pF and the tap 
about 1/2 up from earth end of L2 

inauguration of the BBC's Empire Broad-
casting and later the Overseas Service 
on the short wave bands. 
By the 1930s, DX was commonplace 

with leading operators using multivalve 
transmitters and receivers. 
Surprisingly, in the United Kingdom, 

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

short wave listeners used straight (ie not 
superhet) receivers and such designs for 
both amateur and broadcast equipment 
were appearing in some magazines well 
into the 1950s. 
Surprisingly, many of the early post-

war television receivers also employed a 
straight receiver circuit for both sound 
and vision, and it was not until the 
introduction of a second TV channel in 
the early 1950s that the superhet TV 
receiver became universal. 
I think that it would be true to say that 

all of our remaining two letter call 
stations and many of our longer serving 
G3 plus threes cut their radio con-
structional teeth on straight one, two or 
three valve receivers. 
In this modern age of transistors and 

microchips, it may be thought that there 
is no place for such circuits, but modern 
solid-state equipment can prove expen-

RFC 

HT 

Fig 2 Basic anode-bend detector The AF output is developed across R F7g 3 The basic leaky-grid detector. In this Rand C provide self biasing 

C3 is an RF bypass capacitor of low (47-100pF) value 
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Fig 4 Practical circuit for a regenerative leaky-grid detector Practical values are: 
Cl- 100pF; C2 - 2-300pF; C3- 100pF. C4 - .1 mfd, R - 1 megohm; R2 -47K. Li, 
L2, L3 to suit frequency band in turns ratio 27.5 (a good start is Ll =4T, L2=14T; 
L3=-10T on lin former) V1 is any medium impedance triode such as 6J5. 6C5, 

6C4. etc All coils wound on 
the same former in the same 
direction 

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

increasing interest in the older tech-
nologies for, by using hardwiring techni-
ques, it is possible to vary the design 
almost  infinitely,  provided  that  the 
number of large holes required in the 
chassis remains constant. Furthermore, 
valves are very forgiving of misuse and 
rarely fail due to circuit errors. Despite 
the belief that valves deteriorate from 
the moment that they are first switched 
on, I would nevertheless estimate that 
over 90% of those which I have either 
purchased or received as 'free gifts' in 
club junk sales in recent years have been 
perfectly serviceable. 
The simplest receiver circuits are 

capable of quite remarkable sensitivity, 
even when the valves are half a century 
old. 
The first receiver which I constructed 

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

THE TRF RECEIVER 
The detector 
One of the earliest valve circuits used 

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

C I 
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Fig 5 The Colpitts variant of the leaky-grid regenerative 
detector. Cl is a split-stator capacitor. C2 controls 
regeneration 

Fig 6 The Hartley iariant of the leaky-grid 
regenerative detector. C controls the regenera-
tion 

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

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

provide  this  feedback,  with  every 
experimenter extolling the virtues of his 
own design. In almost every case, the 
level of regeneration was controlled by a 
variable capacitor which was known in 
the United Kingdom as the 'reaction 
control'. 
The object of all these circuits was to 

provide controllable positive feedback 
and so be able to hold the detector stage 
on the verge of oscillation, at which point 
it was at its most sensitive. 
When the RF pentode was introduced, 

smoother control became possible by 
variation of the screen potential. This 
method of control also made it possible 
to use a development from the electron 
coupled oscillator circuit, which became 
very popular in the United States and 
with which the Author had considerable 
success in the mid-1940s. 
It is interesting to note that regenera-

tion has also been applied to other 
stages of the receiver. In the late 1920s, 
the famous designer Scott Taggart 
published a circuit in which an additional 
valve was placed across the grid circuit 
of the RF stage in order to provide 
regeneration without the associated 
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STRAIGHT RECEIVERS  
noise. The same circuit appeared in the 
massive DST100 wartime communica-
tions receiver, which the Author can 
vouch was extremely effective. 
More  recently,  regeneration  was 

applied to the  IF stages of some 
superhets to improve selectivity — only 
here it was called a 0-multiplier. Today 
this principle is termed 'positive feed-
back'! 
Sensitive though the regenerative 

detector may be, the output from the 

weaker signals was still not sufficient to 
be audible in the headphones. It was 
therefore desirable to amplify the output 
to a more realistic level by the addition of 
an audio amplifier stage. This could take 
the form of a simple triode stage or, in 
later years, one of the newly introduced 
power output valves, such as the 6V6 or 
6F6,  which  could  even  drive  a 
loudspeaker on the stronger signals. 
This circuit line-up was also used in the 

late 1920s by some commercial receiver 

Flg 7 Another Hartley variant of the regenerative leaky grid generator. The regeneration is 
obtained by the cathode tap on Ll and controlled via RI. R2, R3, VP1 This circuit was popular in 
the USA. Potentiometers are, of course, cheaper than the variable capacitors used in the other 
circuits 

A n, 
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Al 

Fig 8 Practical circuit of an audio and output stage which may be used individually or together If 
only headphone output required, everything to the right of AB may be omitted with headphones 
connected as shown by dotted connections. For volume control, R may be replaced by a 4K or 
100K log potentiometer, with grid of V2 connected to moving arm. Values shown will prove 
suitable for almost all types of low power values 
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Flg 9 Practical circui diagram for an HF RF amp. Values shown will be suitable for many different 
types of valves, eg 6K7, EF92, but if a high gain valve, like EF91, is used the output will have to be 
well screened from the input circuit. C2 L4 is the input circuit for the following stage. Cl and C2 
may be ganged for ease of operation 

manufacturers. The Author well remem-
bers his amazement when, in 1954, he 
was faced with repairing a 1929 HMV 
Super Lowboy-2. This was a radiogram 
which used a two-valve receiver. The 
customer's complaint was that 'it didn't 
pick up the foreign programmes very 
well'. The workshop manager just pro-
duced a very dusty service sheet and told 
me to get on with it! 
Flushed with the success of adding 

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

many considered that the extra stage 
provided too much audio gain and 
arranged the circuit so that the head-
phone jack took its output from the first 
amplifier stage, simultaneously discon-
necting the output stage. 
When listening to the loudspeaker, all 

stages were used. 

Radio frequency stages 
When listening to weak signals on a 

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

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

to be necessary. Most of the classic 
receivers up to, during, and immediately 
after the war, such as the HRO, the AR88, 
the CR100 and even some post-war 
Eddystone receivers, used this number. 
Since that time, however, the gain of RF 
valves has increased to such a degree 
that one stage can provide all the gain 
which can possibly be used. 

Low noise 
More recently, the development of low 

noise mixer stages has entirely elimin-
ated RF amplification from most modern 
HF communications receivers. 
With the addition of RF stages, other 

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

Terminology 
Nowadays, when describing our equip-

ment over the air, we just say that we 
have an FT225 or an IC271 and these are 
sufficiently well-known to require no 
further comment. When most equipment 
was home built, a full description could 
be quite long-winded, so a shorthand 
form became common. 
In this, the letter V was used to 

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

You'll be surprised! 
It is a long time since I heard of anyone 

building a simple straight one, two or 
three valve receiver, but I am sure that if 
anyone did they would be pleasantly 
surprised with the results which they 
could obtain. 

Two pages from 'Radio for the Million', September 1927. This receiver cost about 
£10:16/6d (we don't understand old money!) to build. A good wage at the time was £2 
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TX - 3 RTTY/CW/ASCII TRANSCEIVE 
The high performance, low cost system 

Split-screen, type-ahead operation, receive screen unwrap, 24 large 
memories, clock, review store, callsign capture. RTTY auto CR/LF. OW 
software filtering and much more. Uses interface or TU. BBC-EVMaster 
and CBM684 tape £20, disc £22. SPECTRUM tape £35 inc adapter board. 

For ViC20 we have our FITTY/C W transceive program Tape £20 

RX - 4 RTTY/CW/SSTW/AMTOR RECEIVE 
This is still a best-selling program and its easy to see why. Superb 
performance on 4 modes, switch modes at a keypress to catch all the 
action. Text and picture store with dump to screen, printer or tape/disc. 
An essential piece of software for trawling the bands. Uses interface. 
BBC-B/Mastar. CBM64 tape £25, disc £27. VIC20 tape £25. SPECTRUM 
tape £40 inc adapter board. The SPECTRUM software-only version (input 
to EAR Socket) is still available £25, 

TW1 INTERFACE Perfect for TX3 and RX4, it has 2-stage RTTY and CW 
filters and computer noise reduction for excellent reception. Transmit 
outputs for MIC, PTT and KEY. Kit £15 (assembled PCB + cables, 
connectors) or ready-made £25, boxed with all connections. Extra MIC 
leads for extra rigs £3 each. State rig(s). 

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

MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC, SPECTRUM, 
ELECTRON. CBM64. VIC20. 

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

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

technical software (REW) 

Fron, Upper Llandwrog, Caernarfon 
LL54 7RF. Tel: 0286 881886 VISA 

Carbon Film resistors 1/4 W 5% E24 series 0 51R to 10M0   i 0 
100 off per value - 75p, even hundreds per value totalling 1000  £7.00 
Metal Film resistors 1/4 W IOR to IMO 5% E12 series- 2p. 1% E24 series  3p 
Mixed metal/carbon film resistors n/2W E24 series IRO to 10M0.  192p 
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms  5p 
Linear Carbon presets 100MW lti 1/4 W 100R to 4M7  7p 
Miniature polyester capocitors 250V working for vertical mounting 
01. 015. 022, 033. 047. 068-4P 0 1-SP 0 15. 0 22. 0 33 8 0 47-6P  6p 

Mylar (poiyastar) capacitors 100V working E12 series vortical mounting 
1000p to 8200p - 3p 01 to 068 - 4p 0 1 5p 0.12 8 0 15  6p 

Subminiature ceramic plate capacitors 100V wkg vertical instantkigs. 112 
series 
2% 1 8 pf to 47 pf - 3p 2% 56 pf to 330 pf - 4p 10% 390p-4700p  4p 
Disc/plate ceramics E12 series 1PO to 1000P. £6 Series 50V 1500P to 47000P  2p 

Polystyrene capacitors 63V working E12 series long axial wires 
10 pf to 820 pf - 3p 1000 pf to 10.000 pf - 4p. 12,000 pf  5p 
741 Op Amp - 20p. 555 Timer  22p 
cmos 4001 - 20p 4011- 22p 4017  40p 

ALUMINIUM ELECTROLYTiCS (Mfds/Volts) 
1/50. 2.2/50. 4 7/50. 10/25, 10/50  5p 
22/16. 22/25. 22/50, 47/16. 47/25. 47/50  6p 
100/16, 100,25 7p: 100/50 12p, 100/100  14p 
220/16 8p. 220/25. 220/50 10p, 470/16.470/25  11p 
1000/25 25p, 1000/35. 2200/25 35p: 4700/25  70p 

Submin, tantalum bead electrolytics (Mfdallolts) 
0.1/35. 0.22/35, 0.47/35. 1.0/35. 3.3/16. 4.7/16  14p 
2.2/35, 4.7/25.4.7/35. 6.8/16 15p, 10/16. 22/6  20p 
33/10, 47/6, 22/16 30p: 47/10 35p. 47/16 60p: 47/35  80p 

DIODES (piv/amps) 
75/25mA 1N4148 2p 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA 0A91  6p 
100/1A 1N4002 4p 1000/1A 1N4007 7p. 60/1.5A SIMI 5p I00/1A bridge  25p 
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA 0A90 6p. 30/15A 0A47  8p 
Zener diodes E24 series 3V3 to 33V 400 mW -8p. I watt  12p 
Battery snaps for PP3- 6p for PP9  12p 
L.E.D's 3mm. 8 5m .m Red. Green, Yellow-10p. Grommets 3mm - 11/2 p. 5mm  2p 
Red. flashing L.ED.'s require 5V supply only  30p 
Mains indicator neons with 220K resistor   10p 
20mm fuses 100mA to 5A 0/blow 5p A/surge 8p. Holders pc or chassis  5p 
High speed pc drills 08, 1.0, 1 3.1.5. 2 Om - 25p. Machines 12V dc  £6.50 
HELPING HANDS 6 ball Joints and 2 croc clips to hold awkward jobs  £4.50 
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit   £6.50 
Glass reed switches wih single pole make contacts- 8p Magnets  12p 
All prices are inclusive of VAT Postage 20p (free over £51. Lists Free 

THE CR SUPPLY CO 
127 Chesterfield Rd, 
Sheffield S8 ORN 
Return posting 
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his article describes the design of 
compact, high gain, multi-array 

aerials for UHF television and VHF/FM 
radio, and was originally prompted by the 
need to adapt and improve an existing 
home-built indoor television aerial. This 
was being used to receive the four local 
television transmissions within channels 
22 and 33. 
Having already found that reasonable 

quality TVS (Television South) signals 
were receivable in the Southgate area of 
North London on channel 42 using a 
separate indoor aerial, it was decided to 
find a way to convert the folded dipole 
'local' aerial to receive all five channels. 
Physically and electronically this was no 
easy task, because although the five 
channels are all horizontally polarised, 
the fifth channel requires an aerial 
beamed in a different direction to the 
one for the four local channels. Also, 
resonant element lengths and spacings 
are different for channel 42. 
Figurel shows the construction and 

dimensions of the folded dipole aerial 
that was already used for reception of 
the local television channels (11 in is half-
wave for 533.65M Hz, approximately 
channel 28). It was made of heavy-gauge 
wire and connected to the coaxial feeder 
cable by a plastic terminal block, which 
also secured the dipole in a convenient 
indoor position at the top of a window 
frame. 
It is assumed that readers will not 

already have an aerial of this type in 
position, so it is, in effect, the first part of 
the project to construct and, with the 
tapping points shown in Figure 1 well 
defined and tinned in advance for 
subsequent connection of further 
elements, this sub-assembly forms the 
heart of the multi-array aerial. The 
tapping points were found by 
experiment and are quite precisely 
defined nodes at a distance of 3/4in from 
each end of the folded dipole: the distant 
signal being sought was found to peak 
strongly when the first two of three 

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

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

for optimum reception of the four 
London channels but, when augmented 
by the extra sections to be described 
later, the finalised multi-array aerial 
forms a wide bandwidth, high-gain 
device that gives an outstanding 
performance over the entire UHF 
television band. 
Figure 2shows how 15 directors were 

added to the dipole as three separate 
Yagi arrays of five elements each; the 

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

aerial could be built using the 
symmetrical layout, and it could be 
installed in the loft space, where it would 
occupy an area 11/2ft long and 21/2ft wide; 
considerably less than a conventional 
3-bay Yagi aerial. All diagrams in this 
article show configurations for 
horizontally-polarised signals, except 
Figure 6. 
Figure 4 shows the dimensions and 

spacing of the five director elements 
which are required for each of the three 
arrays: for a light, neat, indoor version of 
the aerial, Yein aluminium rod or tube can 
be used for the elements, and each one 
can be forced through holes drilled in a 
light, plastic support boom (a suitable 
length of plastic, as used for report 
binding, can be very effective; no 
adhesive is required if the aluminium 
elements are forced into slightly 
undersized holes drilled in the plastic). 

Local 

signals 
arriving at 

fold•d dipol• 

Distant signals 
arriving at  Vago• 

Tapping points 

Fig 1 Construction and dimensions of the folded dipole 
aerial 

Isolat•d 
5-•lernant Yagi 

Folded dipol• 

5-•lernent  5-04ernent 

Vogl  Yagi 

Fig 2 Addition of three Yagi arrays, arranged eccentrically 

N N 
Fig 3 Symmetrical layout of unidirectional 
Yagi array 
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For channel 42 (vision signal on 
639.25MHz) each half-wave element 
should be 9in long, and the spacing 
between successive elements is 3m. For 
optimum results, elements should be cut 
to half a wavelength long at the 
frequency of the channel to be received. 
In practice, the first element in each of 
two arrays must be cut about 1/2in 
oversize to allow one end of each to be 
attached (using a tightly coiled wrap of 
heavy gauge wire) to each end of the 
folded dipole, at the tapping points 
shown in Figure 1. 
It is essential to ensure efficient 

electrical contact at these two points, 
and it is advisable that these 
connections be soldered to avoid any 
doubt. Note that only two of the three 
Yagi arrays are electrically connected to 
the folded dipole; the third Yagi should 
be placed centrally to, and slightly 
above, the other two, but care should be 
taken to ensure that there is no electrical 
contact between any of the individual 
elements nor between the three 
separate Yagi arrays. 
If the aerial is to be installed in a loft 

space, it can be made more durable and 
given greater bandwidth and capture 
effect by increasing the aluminium rod 
diameter from 1/Bin to 3/16in. Any 
convenient method of attaching each 
element to its supporting, insulated 
boom may be used. If the folded dipole is 
also to be strengthened, it could be 
constructed from 3/16in diameter 
aluminium as well, but tube is preferable, 
for easier folding. 
A modified method of connecting it to a 

plastic terminal block and the coaxial 
feeder cable must then be employed, if 
the tube will not fit into the terminal 
block connection holes. The simplest 
way to do this is to first terminate each 
end of the folded dipole with a tightly 
coiled wrap of heavy gauge wire and then 
feed each wire into the terminal 
connections before securing the four 
terminal screws which join the dipole to 
its coaxial feeder cable. When installed 
in a loft space, it is a simple matter to add 
a thirty-inch reflector, made of 3/16in 
diameter aluminium rod or tube and 
s-paced six inches behind the folded 
dipole, to provide even greater gain and 
directivity (Figure 5). The reflector was 
dispensed with for the room aerial 
version due to lack of space. 
Constructors who have access to metal 

workshop facilities may wish to 
construct an even more ambitious 
version of this television aerial array, 
using a metallic ball-and-socket 
connection at each tapping point for the 
two Yagis, so that these may both be 
orientated to receive signals whose 
polarities are different to those of the 
signals arriving at the reflector and 
folded dipole (Figure 6). This would also 
allow optimum adjustments to be made 
so that •twisting effects' experienced by 
long distance signals arriving at the 
aerial could be accommodated—an 
added bonus for DX enthusiasts! The 
folded dipole would, in this case, need to 

be made of tubing other than aluminium 
so that the ball-and-socket ends could be 
soldered to it; tinned copper would be 
ideal. 
The basic room aerial, as shown in 

Figure2, is being used with a mains-
powered aerial amplifier and, in North 
London, near the Hertfordshire border, 
gives good reception of the four London 
channels, entertainment quality signals 
from the distant TVS station at 
Hannington, and several other weaker 
signals between channels 21 and 68. 
The same concept can be adapted for 

use as a high gain, directional aerial 
array for VHF/FM stereo radio reception, 
providing distortion-free reception of 
local stereo transmissions and good, 

interference-free mono reception of 
distant transmissions. For these Band 11 
frequencies (as opposed to Bands IV and 
V already discussed), dimensions and 
spacings must be multiplied 
approximately by a factor of six for 
resonance at VHF instead of at UHF. This 
results in a necessarily large aerial 
system, which can be accommodated in a 
roof loft space rather than outdoors, 
where high winds could cause problems. 
Nevertheless, because of the compact 

arrangement of the three Yagi arrays, it 
only occupies an area approxim.ately 9ft 
long and 161/2ft wide, which is 
considerably less than a conventional, 
equivalent. VHF array. Thus, it is easily 
fitted within an average loft and there 

Each •Ient•nt 9" long 
3'' •p•csng b•tsr un •le m•nts 

Pleat oc boo m 

El• m•nt• push fitt•d 
through und•r•ix•d holes 

Fig 4 Dimensions and spacing of one set of five director elements 

Approx. 

Is .. 

as short as poss.bl• 

say  102" OptIon•I 
/ reflector 30" 

11" 

3/4  

al•-• ••••9 •  Ai — 9 - 

  Approx  30" 

Not to sc•la 

Fig 5 Complete 17 element array, including reflector UHF televis,on 

or.. •nd of folded 

d000le 

Fig 6 Ball and socket version, variable polarity 
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MULTI-ARRAY AERIALS 

Approx 

9ft 

a as short  as po uibla. 

say 
Option•I 
r•fl•ctor 198" 

18"1 

18" 

18" 

18" 

36" 

.1.2" 

60" 

.01 —  54" --41. .0 — 54" —a.  a8--- 54' ••• 

Not to Scala 

Approx.16 1/2 It.   

Rg 7 Complete 17 element array, including reflector VHF/FM radio 

should be sufficient room to include a 
reflector made of 3/8in aluminium tubing, 
cut to a length of 198in and mounted 36in 
behind the folded dipole. 
Because of the need for rigidity in this 

instance, the folded dipole must be made 
of 3/8in aluminium tubing and folded, as 
shown in Figure 7, to measure 60in from 
end to end after folding. This requires 
approximately 124in of tubing, to allow 

for folding and terminating via a plastic 
terminal block, leaving a distance of 
approximately 2in between the back and 
front of the folded dipole. The tapping 
points for connection of the two Yagi 
arrays are at a distance of 2in from each 
end of the folded dipole, which is cut to 
resonate at 97.50MHz, approximately at 
the centre of the 88t0 108MHz VHF radio 
band. 

Again, 15 directors are used as three 
separate Yagi arrays of five elements 
each. Each half-wave element should be 
54in long, and spacing between 
successive elements is 18in. As before, 
the first element in each of the two arrays 
should be about 1/2in oversize to allow 
one end of each to be attached (using a 
tightly coiled wrap of heavy gauge wire) 
to each end of the folded dipole, at the 
2in tapping points shown in Figure 7. As 
with the UHF television version of the 
array, the third Yagi is placed centrally 
to, and slightly above, the other two; 
again, ensure that there is no electrical 
contact between any of the individual 
elements nor between the three 
separate Yagis. 
The aerial should be built upon strong, 

insulating booms, preferably made of 
plastic. However, in the accompanying 
diagrams details of this structure are not 
given because they are completely 
standard. Similarly, although not shown, 
it may prove helpful to support the ends 
of the Yagi booms with polypropylene 
cords attached to timbering in the loft 
space. 
All aerials described in this article 

have a nominal impedance of 75 ohms; 
the safety precaution of fitting isolated 
coaxial plugs to feeder cables must be 
observed when connecting these aerials 
to live chassis receivers. 
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Millions of components: thousands of different lines 

Rechargeable  Nickel  Cadmium  batteries  (ex  unused 
equipment) AA(HP7) 1.25 volt 500 mA  Set of four £2 
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A  79p. 10-£5 
LED illuminates Red, Green or Yellow depending upon 
polarity/current. 5 x 21/2 mm Face 
 25p or 100 for £23 or 1000 for £200 
10,000 Resistors. 1h to 2 watt. 10 to 22meg. 1/2 % to 10% NOT a 
jumbled mass, but ready sorted into values 
 £25 collected £29 Mail Order 
5mm Red Flashing LED  25p or 10 for £2.25 
Watch/Calculator/Lighter etc Mercury Batteries Made by 
Ray-O-VAC 10 mixed popular sizes  £1.50, 50 for £5.00 
I N4004 or IN4006 Diodes  300 for £6.50 
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge  rectifiers, 
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34 
Plessey SL403 3 Watt amp, From Bankrupt source, hence sold 
as untested  4 for 60p or 10 for £1.20p 
5mm LED, clear, lighting hyperbright (600mcd), red up to 200 
times brighter (gives beam of light)   25p, 100/£20, 1000/£150 
Mullard 5mm LED, 40 red, 30 green, 30 yellow = 100 mixed  £7 
'HARVI Hardware packs (nuts-bolts-screws-self tappers, etc) 
marked 35p retail, 100 mixed packs for £11. 
Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as 
10 sets of 4 - 5 sets of 2 - 15 different type/sizes). 
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JUST ARRIVED9 
A  major  electronic  distributor s 
discontinued hoes all being sold off at LESS 
THAN  HALF  PRICE.  - Boxes  cases 

connectors  LED s. switches  DIP boards 

cable ties etc All goods detailed in a 16 
page supplement available now FRIE111 

Examples 
Briefcase type combination locks £4.71 per 
pair 

Sloping front cases 161a96x57/39mm wap 

215x130x73/47mm 
£1.49 

Plastic boa with PCB slots 190x110x6Omm. 
£1.40 

Large steel case 336x269x 148mm £15.45 

Tidyrnan Kits Contain a wide variety of 
support pillars. stand offs. cable straps and 
clamps etc (46 dill) all in attractive plastic 

case 
Small (201 total) £7.50; Large  709 torah 
£13.00. 

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

CREAAI DISPENSER 
mai  Coin  operated  machine  for 
dispensing hand cream Cabinet 620 x 365 x 
200mm art 10kg contains coin mech PCB. 

counter, pump mech consisting of high 
torque geared 6V motor driving cam that 
pumps cream & sensing components, all 

powered by internal 6V 26A rechargeable 
battery C18  • £5 cart  Parts available 
separately See list 30 

SPEECH CHIP 

Z733 SPL)256A • I ric er ChI P  • ULA chip as 
used in Currah mrcrospeech Cct and info 
for using SP0256 with Spectrum. ZX81, BBC. 
VIC & C64 No info on other 2 chips All 

3 for  £3.00 

AUTO DIALLER 
Sloping front case 240 x 145 a 90/50 contains 

2 PCB s One has 4 keypads (total 54 
switches)  • 14 digit  LED display  2 x 

ULN2004. ULN2033 & 4067 the other has 12 
chips •4 power devices etc Case contains 
speaker 8 core cable 2m long with plug For 
use with PABX  £9.00 

SWITCHED MODE PSU 
Astec type AA7271  PCB 50x5Omm has 6 
transistor cct providing current overload 
protection, thermal cut-out and excellent 

filtering  Input 8-24V DC  Output 5V 2A 

Regulation 0 2%  12.00 

PROCESSOR PANELS 
Z620 68000 Panel PCB 190 a 45 behaved to 
be from iCL s One per Desk  computer 
containing  MC68008P8  (8MHz  16/8  bit 

microprocessor  • 4 ROM s all in skts. 
TMP5220CNL. 741-1C1245, 138. LS08. 38 etc 

£5.00 
Z625 326 Memory Board PCB 170 a 170 with 
16 21,a8 6116 static RAM s Also 36V 100mA 
rnemopack nicad. 13 other HC/LS devices 

96W edge plug. 8 way OIL switch  R s, 

C sett  £4.90 

MICROVISION 
CASES!!! 

We now have a supply of cases, complete 
with aerial at the special low price of M OO. 
We nave a quantity of these units in varying 
states From labels attached to some of the 
PCB s it seems after assembly on the 

production  line  they  did  not  function 
correctly  No attempt has been made to 
repair them though - instead the following 

parts were removed 

a) RF Tuner 
b) Vol control & switch 
C) IN401E chip 

296620 PCB in good condition with 2 x CRT 
that  have  been  removed,  but  maybe 

repairable Conductive paint (150,1 bottle 

£3.45) will probably be needed to remake 
contacts With diagram & notes  ..011.115 
RF Tuner MILOS; ZN401 chip £9.51; Vol 

control • switch with knob  £1.00 

SOLDER SPECIAL!!! 

- •  %del/ orC110. •ar 

* 15W 240Vac soldering iron 
* High power desolder pump 
* Large tube solder 

AUDIO/RADIO PANELS 

291• Audio  amp  pane,  95.65mm  wi:h 
TBA820 chip  Gives 1W output with 9V 

supply Switch and vol control Just connect 
ball and speaker Full details supplied 

Only £1.50 10 for £12; 25 for £2S 100 /or £75 

AM RADIO PANEL 
2915 For use with mono amp above Neat 
panel 60x45rnrn Only C1.50; 10 Me C12.00 

Z974 MIxfor Amp Pant! 
115x1i5mrn  and  gives  1W OP from  a 
TBA820M chip There are two inputs, one via 
a pre-amp.  from  phono  sockets  and 
separate volume controls A third pot is 

used to fade from one input to the other 
there are also 2 4p 3w rotary switches 
Attached to the PCB by flying leads is a 
panel on which are mounted the 2 input 

skts 205 pin DIN skts and a 2 pin DIN 
Speaker skt A data sheet is supplied All 
this for lust £2.50 

DIODE BARGAINS 
Minimum, 10 or any one type 20 for El 50 for 
£2. 250 for ES 1000 for £25 Types available 
BAX12 BAX12A BAX16 81206 BVX55-300 
EIV207 CV8308 LR75C MR817 MV1404 VSK 140 
1N659 1N4933 

2912 RF panel 103x39mm with a TDA1200 

ESCIF chip & UPC1176C noise canceller • 
Rs& Cs inc tants Chips worth around 

£1.50 

2510 139x39mrn, this panel has soldered in 
components - TCA4500A and TBA651R AM 

radio with IF amp Probably complete RF 
section of radio. as IF Sand trimmers are on 
board -Rs Cs etc    £1.50 

LOOK PRONE 
For  TTL. CMOS  etc  LED  and  sound 

indication  Pulse enlargement capability 
allows pulse direction down to 25nsec 

Maul- 20MHz 4-16V UP Z iM  £9.99 

1988 CATALOGUE 
The new 88 page GREENWELD catalogue will be 
available in mid-October, featuring lots of new 

goodies. Virtually 
NO PRICE INCREASES!! 

Incorporates Bargain List 32, Order Form and 
Discount Vouchers. 

Reserve your copy now - still only CLOW! 

Z990 OAS Tape Stenciler. Satin finish 

aiurninium case 130x70x45mm with three 
push buttons on front wired to three 5 pin 

DIN sockets on back, enabling either of two 
tape recorders to be connected to an 
amplifier or to each other Comes complete 
with leaflet in presentation box  £2.50 

2597  OAS Tape Selector.  Three  way 
version enables one amplifier and three 

tape recorders to be connected in many 
combinations Satin finish aluminium case 
183x70a45rnm contains 8 push buttons and 
four 5 pin DIN skts all mounted on a PCB 

Very neat, leaflet explains all possible 
switching  premitatrons  Supplied  in 

presentation box Special low price  £4.95 

RELAYI/aTRIAC PANELS 
2925 DPCO 12V 185P relay 12V DPCO relay 
with heavy duty contacts SC146D 400V 12A 

trraC  555 timer. 11x1N4001  2N5061 SCR, 
3x2N3704. Rs Cs etc  £1.90 

2920 Similar to above, but instead of heavy 
duty relay  a T28000 400V 12A triac and 
C122D  400V  12A  SCR  Both  boards 

100x 75rnm   £1.1115 
2527 2x6V reed relays by Alma. 6a2S3230 
R s and Modes  Onle 

MOTORMOLENOID 
Z659 Motor, high torque 6V operation with 
integral brass gearbox giving 60FIPM Shaft 
18mm long x 6rnm dia with flat  Overall 
length exc spindle 8Ornm Dia 33mm Ideal 

for robotics applications, being extremely 
high torque  £2.75 

Z736  6V  solenoid  single  hole  fixing 
46x16x18mrn Slug rs 45rnm long a 6 5mrn cha 
with tapped cross hole and slot 25mm pull 

£1.75 

2.1152 
Coin acceptor mechanism Made by Coin 
Controls this will accept various size coins 
by  simple  adjustment  of  4 screws 

incorporates various security features - 
magnet bent coin rejector etc Microswitch 
rated 5A 240V Front panel 115,44 Depth 
130mm Cost E10 65 Our price £4.00. 

COUNTER 
2534 6V 6 digit counter by Veeder Root 
S,ze sex4s oarem   £1.90 

RIBBON CABLE 

iSO' . reel23way rainbow ribbon cable  £55 

2603 

50 way rainbow cable 2m long terminated 
one end with IDC 2 row skt & other end with 
transition connector  £3.50 

211104 
As above but cable is twisted and flat 

£3.00 

VIDEO FANS!! 
Here s your chance to never be witnout 
power again. 

We re offering a set of 10 6V 3A sealed lead 
acid rechargeable batteries together with a 

mains powered charger that takes all 10 
batts at an unbeatable price , They can be 
wired up in parallel/series combination to 

provide 6V 30A or 12V 15A. thus giving over 
20hrs recording time on most camcorders 

Limited stocks. SO order now. 2902 £911 • 
CS carr 
Price includes 10 charging leads and mains 

lead 

2905 Phillips  Copy 80 printer  Sold for 

spare parts only, although they may well be 
functional  Unit  is 380,1270)020mm  and 
houses  a  processor/memory  PCB 
235x235mm with 3x2716 & 8085A processor in 

skts. 8251  8253 8255 6x2114 - 23 other 
chips. also 3a8W DIP switches. 25W D plug 

etc There is a switched mode power supply 
(mains input). large smoothing cap and high 
; quality stepper motor with useful gears and 

, drive belts etc (robotics')) The whole unit 
for the bargain price of  £14 • £4 Carr 

SPEAKERS 
2575 Sub-min speaker 30 a 30 x 3mm thick 
by Fuji 16R 04W 110p ea 10 £3.70; 25 rn 
100 £22; 1000 £11110. 

Z575 70 a 45mm 45R 0 5W 11109 ea 10 £3.30; 
25 £5; 100 C20 

SOLDER 
5009 reels resin cored 189 
5009 reels resin cored 229 

C5.95 
£7.95 

IrAFF711 
2464 Ililladtentoord microprocessor panel 
265 a 155mm Complete PCB for computer 
Z80, char EPROM. etc 68 chips altogether • 

Other associated components plugs. skts. 
etc  £5.90 
2495 RAM panel PCB 230 x 78mm with 14 a 

MM5290-2 (41161 (2 nesainci) giving 286 of 
memory Also 8 LS chips. These panels have 
not been soldered. so Chips can easily be 
removed if required   £5.00 

'NEWBRANI' PSI) 
BRAND IN,/ Stabilized Supply in heavy duty 

ABS case with rubber feet Input 2201240V ac 
to heavy duty transformer via suppressor 
filter Regulated DC outputs 6 5V  1 2A, 
13 5V a 0 3A 12V in 0 05A All components 
readily accessible for mods etc  Chunky 

heatsink has 2 a TIP31A Mains lead (fitted 
with 2 pin continental plug) is 2m long 4 
core output lead r 5rn iong fined with 6 pole 
skt on 01  pitch Overall size 165 x 75 x 
72mm    £9.56; 10 for £40 

2575  Kellbord. 62 keys on ally chassis 
260x9Omm No PCB  M AO 
2670 r_ ........ 204pp  Useful appendix 
(about '67the book) gives som e tech into 

£5.00 
21574 Data Peek. InterfaCias & connector 
pin-out. Irp, cr/p. port map. Cct diagram • 
data on COP420C    £2.00 
2572 likahoelbeenla, complete but probably 

faulty    £3.50 

GREEN WELD 
ELECTRONIC 
COMPONENTS 

443K Millbrook Road, 
Southampton $01 OHX. 
Tel. (0703) 772501/783740 

Ail pr.ces ,nc ,uae  A • 

lust add 60p P&P 
Min Access order 

£5 Official orders 

from schools etc welcome - 
min invoice charge E10 

Our shop has enormous stock 
of components and is open 9-5 30 Mon-Sal Come 
and see us. 
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AUTOMATIC 

SEND/RECEIVE 

FOR RTTY 
A project from W G Borland G3NXM 

On the HF bands, I use a Spectrum 
Plus computer and a TS130S trans-

ceiver for RTTY. This transceiver has a 
VOX facility which can be actuated by the 
tone from the computer, and therefore 
one can have automatic send/receive. 
There is some local RTTY activity on 2 
metres and, while the FT29OR has PTT, it 
does not have VOX. Some circuit was 
required that would operate the PTT line 
from the output tone of the computer. 

A good circuit 
There are some units available which 

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

Fortunately, G8UIX came to the rescue 
and designed the circuit shown in Figure 
1. The 741 operational amplifier is biased 
to 5.1 volts by means of the Zener diode 
ZD1. Therefore, without an incoming 

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

1.3 volts and when applied to the input of 
the circuit results in the output of the op 
amp being raised to 6.4 volts, a mixture of 
dc and audio. This is then rectified by D2. 
The Zener diode ZD2 only passes the 
voltage in excess of 5.1, in this case 1.3 
volts. This is applied to the base of the 
transistor Ti, turning on transistor T2, 
allowing it to conduct and opening the 
path between the PTT line and earth. 
This, in turn, activates the relay in the 
transceiver, switching it on to transmit. 
VR1 adjusts the sensitivity. In the 

prototype it was set to half value and did 
not  require  further  adjustment.  D1 
prevents any back EMF from the trans-
ceiver relay from affecting the circuit. 
A difficulty may arise with the Zener 

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

sufficient to turn on the transistors. If 
these Zener diodes were changed over, 
then the output from ZD2 would be 1 volt, 
even without an input from the computer, 
and the transistors would be turned on 
permanently. If either of these condit-
ions occur, try different Zener diodes 
until you get a reasonably matched pair. 
Their actual value is not critical as long 
as they are about 5 volts. 
Figure 2 shows the etched side of the 

printed circuit board. All holes are 1mm 
except the three marked 'x', which are 
for VR1 and are 1.5mm or 1/16in. Figure 3 
shows the component layout. 
This unit, together with the RTTY filter, 

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

Obtaining the voltage 
However, it is quite practicable to 

obtain the necessary voltage from the 
Spectrum power unit. This is rated at a 
nominal 9 volts but actually measured 
10.2. The control box was connected to 

Ri.2 
R3 
R4 
VR1 
C1 
C2,3 
D1.2 
D3 
ZD1,2 
ZD3 
IC 
Ti 
T2 

Parts List 

4.7 kilohms 
15 kilohms 
39 ohms 
1 megohm 
0.1µF 
1µF electrolytic 25V wkg 
1N4148 
1N4003 
5.1 volt Zener diode 
9.1 volt Zener diode 
LM741 
BC108 or similar 
BFY50. 51 or smaller 

Single-sided copper clad board, metal box. 
wire, connectors, etc 
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Fig 2 Printed circuit board, foil side. Holes marked 'X' are 1.5mm (1/46in). 
Remainder are 1mm 

this power unit via the stabilising circuit 
shown in Figure 4. The Zener diode 
prevents any surges or spikes caused by 
the switching from affecting the compu-
ter and causing it to crash. As a bonus, 
when the supply to the computer is 
switched off, so is the supply to the 
control box. 
Of course, there is no reason why a 

separate power supply should not be 
used, as long as the output is stabilised 
using a Zener diode with, of course. 

9V10  

Control 
Unit 

Fig 3 Printed circuit board, component side 

ZD3 
9V1 

R4 39R 
10- - $AAr  010V2 

Comput•r 
Power Unit 

OVQ  o ov 

Fig 4 S!abilising O,agram for connection to computer power supply 

any necessary change to R4 in Figure 4.  TS130S  and  should  work  with  any 
Although built primarily for the FT290R,  transceiver which earths the PTT line to 

this circuit has been used with the  transmit. *NI 

 NEXT ISSUE   

Radio &. 
Electronics 
The communications and electronics magazine ' World 

WHY WORRY ABOUT POWER SUPPLIES? 
Dr C J D Catto discusses the basic principles of linear and switched 

mode supplies 

LONG LIVE THE '60s! 
Sir Douglas Hall presents two updated receiver circuits 

PLUS ALL THE USUAL FEATURES! 
On sale 8 October 

To be sure of your copy, why not take out a subscription? 
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ELECTRONIC SWITCHING   
for the IC240   
Having successfully modified the 

IC240 for mobile use on 48 channels 
some while ago, I felt restricted when 
using it in the shack with only 23 
channels. My contacts were always 
requesting a move to some channel I had 
not programmed. I overcame this by 
using an eight-switch matrix, diode 
protected, so that I could go anywhere in 
the band—or out! While this was useful, I 
still had to check a chart before setting 
the switches, which didn't help the rapid 
frequency change. 
However, a little thought was given to a 

means of doing it both mechanically and 
electronically, and hey presto! The 
following two circuits came about. 
The mechanical circuit merely 

requires centre-off switches and the 
LED indicators labelled with the 
frequency called up. Yes, it is possible to 
select an 'odd' frequency, but in practice 
a glance at the panel shows if more than 
two LEDs are lit, and it can be corrected 
before you hit the transmit button. This 
hasn't happened yet, anyway. 
The electronic switch does not allow 

any chance of out of band transmission. 

By operating PB2 you step through the 
frequency in 25kHz steps, and it will also 
step the 100kHz switch around via the 
reset pulse. If you wish to move hundreds 
of kHz then PB1 can be operated. 
Every time an input is made to the4518 

it changes the BCD output, which 
switches via the 16to 4 line encoder, 
thereby making an electronic rotary 
switch. A similar operation is performed 
on the second half of the 4518to step the 
25kHz through four positions. On 
reaching the reset pulse position it 
clocks back to zero. A few minutes 

OCTOBER 1987 
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 by P J Cooper G3CXI 
examination of the circuit will show its 
simple operation. To prevent the input 
floating high and switching, it is tied low 
through the 10K resistor. 
By taking pin 1 low on the 4515, it is 

possible to freeze the setting at the last 
point selected. However, this would have 
complicated the stepping action via the 
reset pulse, so the inputs were tied low to 
prevent them floating high and 
switching, which this IC is prone to do. 
Operation is again quite simple, but you 
cannot go outside the band with the 
electronic selector. 
You will no doubt see that you have a 

256-way rotary switch here, should you 
need one, and if you cascade them where 
would you end up? A further 
improvement would be to change the 
4518 for an up-down counter, but the 
complication was not considered 
worthwhile: you can slip round the 
channels quite quickly enough. 
The circuit which drives the IC240 is 

similar to a previous design, but does not 
include auto-repeater shift-this is not 
necessary when the IC240 is in the shack. 
If you mix the LED readout colours you 
will know when you are on repeater 
channels, then you can put the 
appropriate shift in to the main unit. 
Construction is on Veroboard and 

providing the layout takes into account 
tidy wiring-as short as possible-there 
should be no problems. We are, after all, 
only switching dc circuits. The unit plugs 
into the IC240 at the rear where a 25-way 
connector has been fitted, the matrix 
wires connect to the appropriate points 
on the 'spare' row on the matrix board, 
and the rotary switch is placed out of 
circuit, ie to a start position on the main 
dial. 

Radiation therapy 
The frequency range covered by this 

modification is 144.6MHz to 145.575MHz 
and 145.8MHz to 145.975MHz. This jumps 
the repeater outputs which can't be used 
anyway, so I have not included them. 
Have fun with the system, and long may 

your IC240 radiate. 
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SURPLUS/REDUNDANT 
ELECTRONIC 

STOCKS 
COMPONENTS 

We offer cash for your surplus components 
including integrated circuits, transistors, memories, 
microprocessers, I/C sockets, connectors, caps etc, 
etc. Top prices paid, collection no problem. Please 
contact us today with your lists by , fax, telex, 

telephone or letter to: 

MARLOW MARKETING 
ELECTRONIC COMPONENT SURPLUS DEALERS 

151A Milton Road, Gravesend, Kent, DA12 2RG, England 

Fax: 0474-327-960 Telex: 940-16512 (NWV/0 G), 
Tele: 0474-320062 

ALS O C O MPLETE FA CTORY CLEARA NCES U NDERTAKEN 

20 
60 
100 
200 
250 
350 
SOO 
1000 
1500 
2000 
3000 
6000 
50V 21111 
05  1 
1  2 
2 A  4 
3 M  6 
4 P  8 
6 S 12 
8  16 
10  20 
12  24 

TRANSFORMERS EX-STOCK 
MAINS ISOLATORS 
PRI/SEC 1209 2 OR 
41 6/4400 to 240V 
160 OCC A' p Secs, 

VA  C P&P 
7.04 
11.51 
13.43 
19.03 
23.01 
28.46 
35.48 
114.28 
82.92 

10389.4766  

295.89 

5.01 
500 
10.84 
12.54 
17.10 
21.54 
2580 
SLIPS 
43.67 

3W106 Oa 15.0.156 
2 156 Top Pecs, 

306 156  t PAP 
05  1  3. 88  41 
1  2  5.94  1 70 
2  4  5.47  192 

231  3  8  9.112  210 
259  44  8  11.72  220 
310  5 AA 10  14.46  231 
324  8 P 12  16.40  255 
340  IS  16  21.96  260 
366  10  20  21.32  284 
462  12  24  28.07  295 
585  15  20  31.66  351 
636  20  40  43.22  595 
OA  8011 30.4  t P&P 
OA  05  1  6.111  185 
P&P  1  2  8.57  191 
1 76  2  4  91.15  220 
190  3A  6  16.12  214 
220  4 IA  9  16.36  255 
225  5 P 10  23.22  276 
259  6 S  5  215.50  302 
279  37 29  365 
315  10  43.37  399 
360  ,7  .-  49 08 
380  PLEASE ADO 1 5% VAT 

AUTOS 
105.115.220 230.2400 
For elop.up or clown 

241529 08 12.0.126  8,31/A  £5.86  • 70 
• 1111/ 11444 Poi 2406  150  85 
121/ 249  t PAP  250  1034  90 
03* 05  2.92  1 10  500  14.12 268 
05  025  3.04  222 ,000  2579 325 
I  05  3.70  t 60 1500  34.17 368 
2  1  516  1 70 2000  51.09 462 
4  2  5.94  1 90 3000  WIN 5 72 
6 A  3  9.31  205 4000 112.75  OA 
8 AI  4  10.00  2 ,0 5000 131.33  OA 
12 P 6  13.20  225 7500  202.71  OA 
18 S 6  111.73  260 108VA1211.11161 OA 
20  10  21.17  304 
30  15  2531  310  CASED AUTOS 
40  20  37.58  222 2406 Cable bop/ 
60  30  43.42  490  1150 USA socket 
113  41  62.00  566  outlet 

INVERT21118  20VA  £5.34 1 76 
80  11.33 187 

19 946 DC le 2406 AC  150  14.87 220 
I M MO M VP =  250  17.87 302 
21/4 le 15kVA Plus  500  20.33 319 

Torouiels  1003  40.20 4 3.1 
2000  73.33 528 
3000  105.25  ().71 
Full rang* AVO• 
• MEGGER 

CONSTANT VOLTA M 
TRANSFORMERS FOR 
Spikolro• Nalki• mains 

Unit 211. Stratford W orkshops, 

Burford Road, London E1 5 2SP 

BARRIE ELECTRONICS LTD 

Tel: 01-555 0228 (3 lines) 

OCTOBER 1987 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 47 



fCOMPUTER WAREHOUSE Ettag-i 
THE ALLADINS CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT 

NOT UNE DATA u n 

**DISTEV P 
The ORIGINAL FREE OF CHARGE dial up data 
base. Buy, browse or place YOUR OWN AD for 
goods or services to sell. 1000's of stock items, 
spares and one off bargains. Updated daily. 
ON LINE NOW. CCITT, 8 bit word, no panty. 
For 300 baud mode ms call 01 -679 1888 

For 1 200-75 baud m ode ms call 01-679 6183 

FRE 
The fabulous TELEBOX. an INVALUABLE MUST tor the owner or 
ANY video monitor with a compoete input. colour or monochrome 
Made by a meor UK CO as a TOP QUALITY. stand alone UHF 
tuner and costing OVER £75 to manufacture this opportunity to 
give your monitor a DUAL FUNCTION must not be mussed' The 
TELEBOX consists of a comPaCt Stylish two tone charcoal 
moulded case containIng ALL eleCtromos tuner, power supply etc 
to simply plug in and convert your previotely ded,cated computer 
monaor into a HIGH QUALITY COLOUR* TV SET, gawng a real 
benefit to ALL the tam,y• Don't worry 1 your morutor doesnt have 
sound- THE TELEBOX even has an .ntegrale watt audio amplifier 
for driving an external speaker. PLUS an auxiliary output for superb 
quality televoson sound via your headphones or HI Fl system etc 
Other features include com pact dimeneons of only 15 75 w 
75  dr( 35  ft latest technology. BRITISH manufacture, fully 
tuneabie7 channel push button tuner Auto AGC cacuit SA Wfitter. 
LED status ocficator fully eolated 240v AC power su pply for total 
safety Mains ON-OFF switch etc Many Other uses 

LIMITED QUANTITY- DON'T MISS THIS OFFER!!! _ 

E , Your Monitor fro m its computer,' For 
only £29.95 it becomes a SUPERB 
MOH OUAL/TY • COLOUR • TV SET I MAM 

DON'T MISS THE CPM Deal 
OF the CENT RY 

The FABU • U  PM TATUN  2000 
Professional Business System 

A cancelled export order and months of negotiation enabres us to cater the professional 
PC,CPM System recently on sale at OVER E1400. at a SCOOPprice lust over thecost of 

vo. the two internal disk dnves" Or less than the pnce of a dumb termmal" 

Not a toy. the BIG BROTHER of the EINSTIEN computer. the DUAL PROCESSOR 
PC2000 comprises a modern stylish three piece system with ALL the neceseties for the 
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER used yr,th 
•he THOUSANDS of proven tested and ayadable CPM software Packages such as 
WORDSTAR. FAST. DBASE2 etc the PC2000 specaicatIon at our prices, CANNOT 
BE BEATEN'. 

The central proce ssor plinth contains the 64 K. Z808 processor. DUAL TEAC 55F VA' 
Double sided 40/80 tri o disk drives II Mb per dnvel. PSU, 4K of memory mapped screen RA M disk controller. RS232, 
CENTRONICS and system expansion ports, and If thars not enough a ready to plug into STANDARDS DRIVE port for up to FOUR 
8 disk dri vet ether in double (density or IBM format The ultra slt m 92 key, detachable keyboard leatureS 32 user dettnable keys, 
nurnenc keypad and text editing keys, even Its own integral microprocessor which allows tne main 723.0A to denote ALL as time to 
USER programs. elorenating " lost character problems found on other machines The attractwe detachable 12 monitor comenes 
a green sm.-dire etched screen ynth full swivel and tilt movement for maximum user comfort Suppled BRAND NE W wan CPU 
2.2 user manuals and full 90 day guarantee Full data sheet and info on request 

PC2000 WordEprOCOSSOr System 
PC2000 System  PC2000 Business System wtth CPM  wah CPM and T C FP25 daisywheel 
with CPM Etc  and Ready to Nun FAST Sales and  prefer 
OST OVER £1400  Purchase ledger. Supports up to 
55  9000 Accounts, VAT etc 

COST OVER £1700 

ONLY £29.95 OR £24.93 it purchased with ANY of our ; 
video monitors Suppled BRAND NE W wth fun instructions and 2 YEAR 
warranty Host and packing Li 50 •When used wall COlOur Crt 

COLOUR 6 MONOCHROME 
MONITO SPECIALS 

'SYSTEM ALPHA 14 COLOUR MULTI INPUT MONITOR 
Made by the famous REDIFFUSION Co. for their own prof essenal computer 
system this monitor has all the features to sult your immedlate and future 
requirements Two video inputs ROB and PAL COmPoete Video allow direct 
Connection to BBC/IBM and most other makes of memo computers or VCR's. 
,nclueng our very own TELEBOX An mternal speaker and aud.o amp may be 
connected to computer or VCR for superior sound quality Many other features 
PIL tube Match.ng BBC case colour Maior controls on front panel Separate 
Contrast and Brightness - even al ROB mode Separate Colour and audio 
controls for Composite Video input BNC plug rOr COrr,D0a,te input t 5 way 'cr 
plug for ROB Ioput, modular construction etcetc 

This Must Be ONE OF THE YEAR'S BEST BUYS. PC USER 
Suppled BRAND NE W and BOXED, complete wth DATA and 90 day 
guarantee ONLY £I49.00 as above OR IBM PC Version £185.00 
15 Day ta ski EI 00 BNC skt 75p BBC interface cable £5.50 

DECCA 80 16 COLOUR monitor. ROB input. 
Little or hardly used manufacturer's surplus enables us to offer the special 
converted DECCA RGB Colour Video TV Montt°, at a super low pnce of only 
£99.00 a price for a colour monitor as yet unheard of' Our own interface. 
Safety /odor icaten and special 16  high defeltion PIL tube coupled with the 
DECCA BO series TV chassis give 80 column definaion and quality found only 
on monitors costing 3 TIMES OUR PRICE The quality for the price has to be 
seen to be believed' Supplied complete and ready to plug direct to a BBC 
MICRO computer or any other system with a TTL ROB output Other features 
are internal speaker, modular construction auto degaussing cacuit attractive 
TEAK CASE. Compact dimensions only 52cm W . 34 H  24 D. 90 day 
guarantee Although used units are suppled fl EXCELLENT condition. 
ONLY £99.00 + Cani ne 

DECCA 80, 16 COLOUR monitor. Composite video input. Same as above 
model but fitted wth Composite Video input and audio amp for COMPUTER. 
VCR or AUDIO VISUAL use ONLY £99.00 + Carr 

REDIFFUSION MARK 3. 20 COLOUR monitor. Fitted with standard 75 ohm 
composite wdeo input and sound amp This large screen colour display is ideal 
for scHooLs SHOPDS. DISCOS CLUBS and other AUDIO VISUAL aPOlf 
cations Suppled in AS NE W or little used condition ONLY £145.00 + Carr 

BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors. 
All units are fully cased and set for 240v standard working with composite wdeo 
inputs Units are pre tested and set up for up to 80 column use Even when 
MINOR screen burns exist - normal data displays are unaffected 30 day 
guarantee 
12 KOM 3201 B/ W bandwcIth input CIII d.splay up to 132 x 25 lines £32.95 
12 GREEN SCREEN version of (GM 320-1 Only £39.95 
9 KGM 324 GREEN SCREEN fully cased very compact unit Only £49.00 

Carnage and Insurance on all monaors C10 00 

IT411,1:74:7111114711titifit 
GOULD OF443 enclosed compact switch mode supply wroth DC regulated 
outputs of +5. &' 5 5a, +12y Li. 05a -12v dO la and -23v Cur 0 02a Dim 18 x 

x 6 cm 110 or 240v input BRAND NE W only £16.95 
GOULD G6-40A 5v 40 amp switch mode supply NE W £130.00 
AC-DC Linear PSU for DISK drive and SYSTEM applications Constructed on a 
rugged ALLOY chases to continuously supply fully regulated DC outputs of +5,. 
tr 3 Imes.  .-E0 06 amps and +24v Cr 5 amps Short racet and overvollage 
Protected 100 or 240v AC input Dim 28 x 125  7 cm NE W E49.94 

Carriage on all PSU s C3 00 

i'd4i101. UT, Manufacturers BRAND NEW surplus 
DEC LA34 Uncocled keyboard with 67 qualay gold plated swaches on X-Y 
main. - ideal micro conversions etc £24.95 
AMKEY MPNK-114 Superb word processor chassis keyboard on smote PCB 
won 116 keys Many features such as On board fecro Sege 5, rail. lull ASCII 
coded character set wall 31 function keys, numeric keypad cursor pad 
and 9600 baud SERIAL TTL ASCII OUTPUT' Less ean halt once 

Only £69.00 with data Carriage on Keyboards C3 50 

E 3 9! Iy 9  
NOW only£499 
Carriage  Insuranc" M7I5Z r  MODEMS 

NOW only £799 

PRESTEL - VIEWDATA - TELEX 
PLESSEY VUTEL. ultra compact unit slightly larger 
than  a telephone features A STANDARD IDTFAF 
TELEPHONE (tone dell with 5 CRT monitor and 
Int egral modem etc for direct connecten to PRESTEL 
VIE WDATA etc Designed to sell to the EXECUTIVE at 
over £600  Our once BRAND NE W AND BOXED at 
only £99.00 
DECCAFAX VP1  complete Professional PRESTEL 
system in slirnime desk top una containing Modem 
Numeric keypad. CPU PSU etc Connects threct to 
standard ROB colour monitor  Many other features 
include Printer Output. Full keyboard in Nt Cassette 
Port etc BRAND NE W with DATA A FRACTION OF 
COST Only £55.00 
ALPHATANTEL. Very compact unit won integral FULL 
ALPHA NUMERIC keyboard Just ado a domestic TV 
receiver and you have a superb PRESTEL system and 
via PRESTEL the cheapest TELEX service to be 
found" Many features CENTRONICS Printer output 
Memory challeg etc Suppled complete with data and 
DIY mod tor ROB or Composite video outputs AS 
NE W Only £125.00 

Post and packing on all PRESTEL units £8 50 

EX-STOCK INTEGRATED CIRCUITS 
41 64 200 ns 12 RA MS 9 for £11 4118 ns 
£1 50 2112  £10 00 2114  E2 50 2102  £2 00 
8118 £2 50 EPROMS 271 et £4 50 2732 £3 00 
2784 Ee 95 27128  5 50 6800 £2 50 6821 £1 
68A09 £8 66609 £10 8085A (5 50 8086 (15 
8088  £8 NEC765  £8 W 02793  £28 8202A 
£22 8251  £7 8748 C15 Z80A DART £6 50 
Z80A CPU £2 00 Thousands of IC's EX STOCK 
send SAE for !1St 

DISK DRIVES 
Japanese 5'.  half height 80 track double sided disk 
drives by TEAC. CANON. TOSHIBA etc 

TEC FB.503 Double sided HR 40 IRK NE W £75.00 
SUGART SA400 SS FH 35 IRK £55.00 
SIEMENS FDD100 SS FH 40 TRK £65.00 
Carnage on 5'. drives C5 50 

Sold as NE W with 90 FH 

Brand NE W metal 514 DISK CASES vgth internal PSU. 
DSKC1 for 2 HR or 1 H d 

DIABLO 44/ ORE4000A. B 5+5 Mb from £750.00 

griuvearantee ONLY  £85.00  

£29.95 +pp C4 00 
DSKC 2 for 1 HR dnve  £22.95 app £3 50 
DKSC 3 As DSK1 LESS PSU  Et 2 95 *pp £2 50 
DSKC 4 As DSK2 LESS PSU  £10.95 +op C2 00 
8 IBM format TESTED EX EQUIPMENT. 
SHUGART 800/801 SS  £175.00 *pp £8 50 
SHUGART 851 DS  £250.00 '-pp £8 50 
TWIN SHUGART851's2 Mb total capacity in smart case 
complete with PSU etc  £595.00 
MITSUBISHI M2894-63 8 DS 1 Mb eau, To SHUGART 
SA MOA. BRAND NE W at £275 00  .PO Ea 50 
DYSAN 8 rtgnment 1115skk  £29.00 .- po £1 00 
Various doSk drive PSUs Ex Stock SEE PSU section 
HARD DISK DRIVES 
DRE/DIABLO Series 3025 Mb !font load  £525.00 
Eachangeable version £295.CO. ME3029 PSU £95.00 

CDC HA WKS +5 Mb £795 00. CDC 976280 Mb RM03 
etc  £2500.00. 
PERTEC D3422 5+5 Mb  £4195.00 
RODIME 51/. Winchesters ex-stock from £150 CALL 
Clearance Items- Sold as seen- No guarantee 
ICL 2314 BRAND NE W 14  Mb Removable pack hard 
disk Owe, cost over £2000 witn data  ONLY'499.00 
BASF 6172 6 23 Mb Winchesters  £199.00 

Unless stated all drives are refunotshed with 90 day 
guarantee Many other drIves and spares in stock - call 

sales office for detans 

Jon the communications revoluten wan our super 
range of DATA MODE MS prices and specifications 
to sult all applications and budgets 
BRAND NE W State of the art products 
DACOM DSL2123 Multi standard 300-300. 1200-75 
Auto answer etc  £2138.00 
DACOM DSL2123A0 Auto dial smart modem with 
mull, standard AUTO SPEED detect and data buffer 
with flow control etc  £365.00 
DACOM DSL2123GT The CREAM of the intelligent 
modems,  auto  dial  auto  call  Index,  butter 
etc etc  £448.00 
Stersbeck SB1212 V22 1200 baud FULL DUPLEK 
sync or async optional auto dial  £465.00 
ANSDATA 307A Acoustic coupler 300 baud full 

duplex, or mate Only. RS232 interlace  £49.00 

E. BRITISH TELECOM lull spec CCITT. ruggedisect 
barga(n offers, Sold TESTED with data Will work on 
any MICRO or system with RS232 interlace 
MODEM 13A 300 baud unit only 2 N O fits under 
phone CALL mode only  f45.00 _ 
MODEM 20.1. 75.1200 baud Compact unit for use 
as subscriber end to PRESTEL TELECOM GOLD, 
MICRONET etc  £ 9.95 +pp £6 50 
MODE M 20.2 1200-75 baud Same as 20-1 but for 
Computer end  £65.00 +pp C6 50 
DATIL 2412. Made by SE Labe for BT this two part 
Unit Is Of synchronous data links at 1200 or 2400 
baud using 2780/3780 Protocol etc Many features 
indude 2 Or 4 wire vroreng, self test auto answer etc 
COST OVER £ 00. Our price ONLY £199 +pp EEI 00 
DATEL 4800, RACAL MPS4800 baud modem EX 
BT good working order ONLY £295.00 .pp £8 00 

SPECIAL OFFER 
MODEM Tr32393. Er BT  up to 1200 baud full 

, duplex 4 wire or half duple. over 2 wire 'me ONLY 
' £B5 00 PER PAIR app CIO 00 ; 

e ,ntorrn. ten contact our Sales Office. 
1 

PECIAL BULK  U  HA E of these compact. high ‘, 
speed matrix printers Built in Japan for the Hazelfine 
Corporation this una features quality construction 
giving  100cPs b.d.reci,onal  full pin addressable • 
graplecs. 6 type fonts up to 9 5 singe sheet or 
tractor paper handling. RS232 and CENTRONICS 
parallel interface Many other features. BRAND NE W 
and BOXED COST £420 Our price Only £199.00 

Dry Fit MAINTENANCE FREE by Sonnenschein 
& Yuasa 
A300 ()7191315 12v 3Ah NE W  £13.95 
. A30007191312 6v 3Ah NE W  £9.95 
. A300 07191202 6-0-6v 1.8Ah TESTED Ex 
1  E uip El5.911 , 

VDU TE MIPIALS 
Standard VDU data entry tenninals 

at give away prices!! 
CIUME OVT108. Current product, state of the art 
terminal with detachable keyboard. 12  Green screen 
2 page1RAM. TVI 925 Hazeltine ADMSA emulations, 
software setup. 25 x 80 Clock, Swivel and tilt base. 
Printer (Art Funct.on keys etc BRAND NE W and 
BOXED AT ALMOST HALF PRICE Only £425.00 
AJ510 - EX RENTAL. ZSO controlled. 15  green 
screen 24 x 80 deplay graphIcs. cursor addressing. 
preter port etc Very good condition TESTED complete 
w e manual Only £225.00 
ADDS 520 - Dumb terrenal, used. 12  b/w screen 
RS232  ,nterface  and  pets,  port  TESTED. 
ONLY£125.00. Carriage on terminals C 10 00 
t 00 s of other terminals in stock, CALL for more details 

was•'. P Pe. 
SI 0- 7 0 I-114 rc _ 
LLLL ImLirsiLJ 

All prices quoted are for U K Mainland, paid cash with order in Pounds Sterling PLUS VAT Minimum Order value £1.10. 
Minimum Credit Card order/ MOO Minimum BONA FIDE account orders from Government Deets . Schools, Unraersrbes and 

established companes t10.00 Where post and packing not indicated please ADD C I 00 + VAT Warehouse open Mon-Fn 
9 30-5 30 Sat 10 30.5 30 We reserve the r .ht to change prices and specifications wIthout nottce Trade. Bulk and Export 

32 Biggin Way, Upper Norwood, London SE19 3XF 
Telephone 01-679 4414 Telex 894502 Data 01-679 1888 -ft] 
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ERS - PRINTERS  PRINTERS - PRINTERS 

SUPER DEAL? NO - SUPER STEAL 
THE FABULOUS 25 CPS "TEC STAR WRITER"  

-/y 

Made to the very 
highest spec the TEC 
STARWRITER 
FP1500-25 features a 
very heavy duty die cast 
chassis and DIABLO 
type print mechanism 
giving superb 
registration and print  a fract  
Quality Micro-processor  ion of its original cost. / 
electronics offer full 
DIABLO/OUME command compatability and full con ro via CPM WORDSTAR 
ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch 
full width 381mrn paper handling with up to 163 characters per line. friction feed 
rollers for single sheet or continuous paper, internal buffer. standard RS232 serial 
interface with handshake Supplied absolutely BRAND NEW with 90 day guarantee 
and FREE daisy wheel and dust cover Order NOW or contact sales office for more 
information Optional extras RS232 data cable £10.00 Tech manual £7.50 Tractor 
Feed £140.00 Spare daisy wheel £3.50 Carriage 8 Ins IUK Mainland) £10 00 

SUMMER OFFER ONLY £399.99!! 

DIY PRINTER MECH  
Brand New surplus of this professional printer chassis gives an 
outstanding  opportunity for  the  Student.  Hobbyist or  Robotics 
Constructor to build a printer - plotter - digitiser etc. entirely to their 
own specification  The printer mechanism is supplied ready built. 
aligned and pre tested but WITHOUT electronics  Many features 
include all metal chassis, phosphor bronze bearings. 132 character 
optical shaft position encoder. NINE needle head. 2 x two phase 12V 
stepper motors for carriage and paper control. 95  Paper platten etc 
etc Even a manufacturer's print sample to Show the unit's capabilities" 
Overall dimensions 40 cm x 12 cm x 21 cm 

Sold BRAND NE W at a FRACTION of cost ONLY £49.50 + pp £4 50 

TELETYPE ASR33  
DATA I/O TERMINALS 

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

EX NEWS 
SERVICE PRINTERS  

Compact ultra reliable quality built unit 
made by the USA EXTEL Corporation 
Often seen in major Hotels printing up to 
the minute News and Financial inform-
ation, the unit operates on 5 UNIT 
BAUDOT CODE from a Current IMP. 
RS232 or TTL serial interface May be 
Connected 10 your micro as a low cost 
printer or via a simple interface and filter 
to any communications  receiver to 
enable printing of worldwide NE WS 
TELEX and RTTY services 

Supplied TESTED  in second  hand 
Condition complete with DATA, 50 and 
75 baud ztala and large paper roll. 

TYPE AEI 1 
50 Column  ONLY £4£49y9505 

Spare paper roll for AE 11 
TYPE AFItR 72 Col 
+ Ribbon   £65.00 

TYPE AH11 R BO Col 
ASCII/BAUDOT  £185.00 

Carriage and Insurance £7 50 

20,000 FEET OF ELECTRONIC 
AND COMPUTER GOODIES 

ENGLAND'S LARGEST SURPLUS STORE- SEEING IS BELIEVING" 

DEC CORNER  
POP 1140 System comprising of CPU. 124k 
memory 8 MMU 15 lone RS232 interlace 
RPO2 40 MB hard disk drive 
TU10 9 track 800 BPI Mag tape drive, dual 
track system VT52 VIDU, etc etc Tested and 
running  £3,750.00 

8358A11-M  Box, PSU. LTC  £395.00 
13H11-AD 16 I RS232 DMA 
interface  £1,900.00 
DLV11-.14 x EIA interlace  £350.00 
DLV11•E Serial Modem support  £190.00 
DUP11 Synch Serial data i/0  £650.00 
00200 Dilog - multi RK controller (495.00 
0211-8 8 line RS232 mux board  £650.00 
KOF11 -8 M8189 PDP 1123 
PL US  El,100.00 
LA30 Printer and Keyboard  £80.00 
LA36 Decwriter EIA or 
20 mA loop  £270,00 
MS11-JP Unibus 32kb Ram  £80.00 
MS11-LB Unibus 128kb Ram  £450 00 
MS11-LD Unt.us 256kb Ram  £850,00 
POP11/05 Cpu Ram. i/o etc  £450.00 

Cpu. 124k MMU  £1,850.00 
RTI 1 vet 38 documentation kit  £70.00 
RK05-J 2.5 Mb disk drives  £650.00 
KL8 JA PDP 8 asynci/O  £175.00 
MIRE POP 8 Bootstrap option  £75,00 
VT50 vDU and Keyboard 
- 20 rriA  £175,00 
VT52 VDU and RS232 interface  £250.00 

Give your Vii 00 a Birthday." 

Brand New V7100 Keyboards 
only £85.00 

1000's  of  EX  STOCK  Spares  for 
DEC POP. POP8A, PDP11  systems 
peripherals Call for details All types of 
Computer equipment and spares wanted for 
PROMPT CASH PAYMENT 

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

CALL FOR DETAILS 

COMPUTER/SYSTEM CABINET 6 PSU  
All in one quality computer Cabinet with integral 
switched mode PSU, mains filtering, and twin fan 
cooling Originally made for the famous DEC PDP8 
computer system costing thousands of pounds 
Made to run 24 hours per day the psu is fully 
screened and will deliver a massive +5v DC at 17 amps. +15v DC at 
1 amp and -15v DC at 5 amps The complete unit is fully enclosed 
with removable top lid, filtering, trip switch, power and run ledS 
mounted on all front panel, rear cable entries. etc etc. units are in 
good but used condition - supplied for 240v Operation Complete With 
full circuit and tech man. Give your system that professional finish 
for only £49.95 + carr 19  wide 16  deep 105  high Useable area 
16 w 10 5 h 11 5 d 

Also available less pSu with fans etc Internal dim 19 w. 16"d. 10 5"h 
£19.95. Carriage £8.75 

ELECTRONIC 66% DiscouNT ON  COMPONENTS 
EOUiPMENT 

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

2.5kIs £5.25 + pp £1.25  5 kls £8.90 + £1 80 
10kIk £11.25 + pp £2.25  20kIs £19.50 + pp £4.75 

GE TERMIPRINTER  

A massive purchase of these desk top 
printer terminals enables us to offer you 
these quality 30 or 120 cps printers 
at a SUPER LOW PRICE against their 
original  cost  of  over  £1000  Unit 
comprises of full OWERTY. electronic 
keyboard and printer mech with print 
face similar to correspondence quality 
typewriter Variable forms tractor unit 
enables full width - up to 13 5 120 
column paper, upper - lower case. 
standard RS232 serial interlace, internal 
vertical and  horizontal  tab settings, 
standard  ribbon,  adiustable  baud 
rates. quiet operation plus many other 
features Supplied complete with manual 
Guaranteed  working  GE30 £130.00. 
GE1200 120 cps El 75.00 
Untested GE30 £85.00 Optional floor 
Stand E12 50 Carr 8 Ins £10 00 

SEMICONDUCTOR 
'GRAB BAGS' 

Mired Semis amazing value contents 
include  transistors  digital.  linear.  IC's. 
triacs,  diodes  bridge  recs.  etc  etc. 
All devices guaranteed brand new full 
spec with manufacturer's markings fully 
guaranteed racn 2t  .95  00+  £5.15  

TTL 74 Series A gigantic purchase of an 
across the board range of 74 TTL series 
IC s  enables us to offer 100+ mixed 
"mostly TTL" grab bags at a price which 
two or three chips in the bag would 
normally cost to buy Fully guaranteed all 
IC'S full spec 100+ £8.90, 
200+ £12 30 300+ £19,50 

CENTRONICS 
710 PRINTERS  
Ex  RENTAL Heavy duty full width 
carriage printer up to 132 columns on 
7 fan fold sprocket fed paper 60 cps 
print speed with standard RS232 or 20 
mA loop interlace Supplied in TESTED 
used condition with data ONLY £85.00 
carriage and insurance £10.00. 

MAINS FILTERS  
CURE those unnerving hang ups and data 
glitches caused by mains interference with 
professional quality filters SD5A match. 
box  size  up  to  1000 watt  240 V 
Load ONLY £5.95.  L12127 compact 
compietely cased unit with 3 pin fitted 
socket up to 750 watts ONLY £9 99 

EPROM COPIERS  
The amazing SOFTY 2 The  Complete 
Toolkit • for copying writing. modifying and 
listing EPROMS of the 2516, 2716. 
2532, 2732 range Many other functions 
include integral keyboard, cassette inter-
face serial and parallel i/o UHF modulator 
ZIF socket etc 
ONLY £195.00 + pp E 2 50 
"GANG  OF  EIGHT'  intelligent  Z80 
Controlled 8 gang programmer for ALL 
single 5v rail EPROMS up to 27128 Will 
copy 827128 in ONLY 3 MINUTES Internal 
LCD display and checking routines for 
IDIOT PROOF operation Only £395.00 + 
pp £3 00 
"GANG OF EIGHT PLUS" Same spec as 
above but with additional RS232 serial 
interface for down line loading data from 
computer etc ONLY £445.00 + pp £3.00 

Data sheets on request 

1000's of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST 
EQUIPMENT, CABLE, CONNECTORS. HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU'S, 
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part -3 
requirements. Stock changes almost daily. F ol 
Don't forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH 
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Fig 4 'Telediano' news programme from the 
state-owned TVE in Spain 

131-11/ 111014101 III1)011)113 
Compiled by Keith Hamer and Garry Smith 

On reflection, June 1987 must rate as 
one of the better months for spor-

adic-E reception for many seasons. The 
many hectic openings experienced dur-
ing the month soon brought in virtually 
every European country. Signals also 
arrived from two other continents. In 
general, exotics were plentiful in Band 
a few mystery signals remain unidenti-
fied. On the other hand, tropospheric DX 
at Band III and UHF seemed insignificant 
with only a few French Band III transmit-
ters showing at times. 

Exotic events 
Arabic DX-TV signals from the Middle 

East and North Africa were common-
place throughout June. Andy Webster of 
Billinge, near Wigan, telephoned to say 
he'd seen a PM5534 test pattern on 
channel E4 shortly after 1100 on the 5th. 
The identification read 'ORTAS DAMAS', 
confirming that reception originated 
from Syria. 
Meanwhile, at Chris Howles's home in 

Lichfield. Staffordshire, an Arabic prog-
ramme was noted on channel E2. The 

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

Kevin Jackson and Mark Dent on the 12th 
and 23rd when the •JTV SUWEILIH' 
PM5534 appeared. On the 12th Ray 
Davies went one better. The Iranian 
FuBK test pattern featuring a large 
digital clock was monitored for a while 
on channel E2. The 'EPT' PM5534 from 
Greece on channel E3 was seen during 
the same opening. 
On the 14th, Chris Howles and Mike 

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

Canadian DX 
Perhaps the most important and excit-

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

on the reception of unusual test patterns 

PHOTO FILE • PHOTO FILE • PHOTO 

Fig I PM5534 test card used by the private N3  F7g 2 TV3 identification caption from the  Fig 3 Announcer following the N3 opening 
network in Spain  Catalunya region  sequence 

Clunk rantinn from Radio Telpvi7iia 
Beograd, Yugoslavia 

Fig 6 FuBK test card radiated by RTP in 
Portugal 
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and identifications this month. 
Ray Davies of Happisburgh, Norfolk, 

reports the sighting of a new Polish test 
card resembling the IBA's Channel 4 
ETP-1 pattern. The identification 'TVP' 
was clearly visible. 
John Bray, of St Neots, spotted an 

FuBK one morning towards the end of 
June at 1130 carrying a line of Arabic 
writing across its centre black bar. The 
aerials were pointing south at the time, 
but the short duration of the signal didn't 
allow for re-positioning. It is interesting 
to note that Simon Hamer of New Radnor 
in Powys saw a similar pattern during the 
1986 season which was never identified. 
As far as we know, only three countries 

use the FuBK bearing some form of 
Arabic identification. These are Iran. 
Tunisia and Libya. The first two services 
also include identification in the Roman 
alphabet on the left-hand side of the 
black bar, whereas Libya carries Arabic 
script at each end. Although there are no 
Libyan Band I transmitters listed, there is 
a possibility that an E3 outlet is now in 
existence. Only recently, Morocco and 
Tunisia have started using this band for 
TV purposes. 
The Swiss '+ PTT SRG 1' FuBK test card 

has recently carried a moving line of text 
at the bottom of the pattern advising 
viewers that a teletext service has now 
commenced. We shudder to think what 
garbled  messages  will  appear  on 
screens due to poor reception, espec-
ially in the mountainous regions! 
The Italian PM5544 looked a little 

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

DX-TV log for June 
This month we are featuring a mam-

moth log report sent in by Chris Howles 
of Lichfield. Chris uses various f ixed-
position Band I aerials mounted in the 
attic. 
4/6/87: JRT (Yugoslavia) on channel E3 
with Beograd programmes from 1630 
onwards. 
6/6/87: The following were noted on 
programmes after 1820: RAI IA and IB: 
JRT E3 and E4: TELE-MARKET (Italy) E2: 
MTV-1  R1  and  R2 with clock:  RTS 
(Albania) IC: ORF E2a. 
7/6/87: 0725-0930: RAI IA blank raster 
switching to the PM5544 test pattern with 
'RAI-ROMA' identification in the bottom 
block; TVA (Italy) IA with cartoons and 
pop music programme: TSS Al and R2 on 
programmes. 1800-2000: JRT E3 and E4: 
TVE-1 E3; RTU (Radio-Tele-Uno, Italy) IA; 
TSS R1 with 1-10BOCTN• news; MTV-1 R2: 
TVR (Rumania) R3: Italian and Yugosla-
vian FM signals present between 87-
90M Hz. 
8/6/87: An all-day opening with the 

following stations: TVE-1 E2, E3 and E4; 
RTP (Portugal) E2 and E3 on FuBK test 
pattern; YLE (Finland) E4 at 1100 on 'YLE 
TV1' FuBK: unidentified FuBK from the 
south at 1347 on E4; TVP R1 and R2 on 
PM5544; RAI IA programmes at 1615; TSS 
R1 'BPEMR at 1810. 
11/6/87: RTP E2, E3 and E4 (35W relay at 
Valenca do Duro): SVT (Sweden) E2 and 
E3 on 'TV1 SVERIGE' PM5534 at 1215: 
NRK (Norway) E2 showing the 'NORGE 
MELHUS' PM5534: RAI IA; Canal Plus L3; 
RTT (Tunisia) E4 with FuBK test pattern 
between 1615 and 1655. 
On the 12th, 13th and 14th Chris visited 

the home of Mike Wilkinson and his wife 
in Workington, Cumbria, and noted the 
following DX: 
12/6/87: TSS R2 in sound and SECAM 
colour at 1500; TVE-1 E2 and E4 during the 
early evening. 
13/6/87: 1600-2140: DFF-1 (East Germany) 
E4; ARD-1 (West Germany) E2, E3 and E4; 
RAI IA and IB; TSS R1 and R2; TVP R1, R2 
and R3 with sound and colour on all 
channels: TDF Canal Plus L4; MTV-1 R1 
clock;  RTS  (Albania)  IC:  ORF  E2a 
athletics: FM radio band active at 1720. 
14/6/87: 0830-1100: ARD-1 E2, E3 and E4 
programme schedules; DFF-1 E4; DR 
(Denmark)  E3 with  •DR  DANMARK' 
PM5534; RAI IA; TDF Canal Plus L3 with 
encoded  vision;  TSS  92  Intervision 
caption in SECAM colour with sound; 
TVP R1, R2 and R3 with the Pope's visit in 
SECAM colour with sound: ORF E2a; 
SVT-1 E4. 1100-1235: RAI IA and IB: NRK 
E2 'NORGE STEIGEN' PM5534; NRK E4 
'NORGE  HADSEL'  PM5534;  CST  R1 
'Zpravy TV' caption: unidentified film 
with Arabic subtitles between 1330 and 
1340. 
On returning to Lichfield, Chris con-

tinued his activities and received the 
following: 
15/6/87: 1050 until 1400: RTP E3; RAI IA: 
CST (Czechoslovakia) R1 on 'RS-KH' 
EZO test card; TVP R1 and R2 with 
PM5544 — good sound and cplour; ORF 
E2a 'ORF FS1' PM5544; TSS R1 UEIT test 
card. 1800-2000: RAI IA; TSS R1 and R2: 
Unid R3; TVE-1 E2, E3 and E4: SVT E2. 
2310-2350: TVE-1 E2, E3 and E4 (channel 
E2 noise-free): TVE-2 E2 close down 
followed by unmarked colour bars; RTP 
E3 very strong with colour and sound. 
18/6/87: 0745-0900, TVE-1 E2, E3 and E4 
showing the GTE colour test card prior to 
the opening sequence preceding 'Por la 
Manana'. 1730-2000' TSS R1, R2, R3 and 
94; NRK E2, E3 and E4: SVT-1 E2; RUV 
(Iceland) E3 and E4 (on PM5544 test 
pattern): lots of unidentified signals: 
2230 onwards: RTP E2 and E3. 
19/6/87: 1030-1330: TSS Al and R2 on 
UEIT test card; TVP R1 and R2 on PM5544: 
NRK E2 'NORGE MELHUS' PM5534; NRK 
E3 'NORGE BAGNI. 'NORGE HEMNES' 
and 'NORGE GAMLEM' PM5534 test 
cards:  NRK  E4  'NORGE  HADSEL 
PM5534; RUV E4 'RUV ISLAND' PM5544; 
TSS R1 'letterbox' test pattern at 1407. 

1830-1900: RUV E4 with conference about 
RUV; JRT E3; ARD-1 (West Germany) E2; 
TVE-1 E2; RAI IA: CST R1; ORF E2a. 
20/6/87: RAI IA and I B on 'RAI-1' PM5544 
at 0740; CST R1 children's programme: 
ORF E2a English language programme at 
0830.1730-2000: TDF Canal Plus L3 and L4. 
24/6/87: RAI IA noted several times 
between 0740 and 1430. 1815-1900: TVR 
(Rumania) R2 news with sound and PAL 
colour; RAI IA; RTS IC documentary. 
1900-2100: TVE-1 E2, E3 and E4, RTP E2, E3 
and E4; TDF Canal Plus L4. 
28/6/87: 0930-1430: ORF E2a; JRT E3 and 
E4 with the 'RTV UNA' PM5544 at 1330; 
MTV-1  (Hungary)  R1  multiburst test 
pattern; DFF-1 E4 with children's prog-
rammes: TVR 92; RAI IA and IB: SRG-1 
(Switzerland) E2 and E3; TDF Canal Plus 
L4. 

Reception reports 
With the help of a D-100 DX converter 

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

interest this season with several Italian 
private stations coming in. Chris Howles 
(Lichfield) queries one station with anti-
pirate identification in the bottom left-
hand corner of the picture. It was seen at 
1730 on the 30th and it resembled a letter 
'A' within a box. While on the subject of 
on-screen identifications, East German 
TV was noted displaying the letters *DDR' 
during programmes on June 28th. 
Simon Hamer of New Radnor (Powys) 

has done it again! TSS was seen on 
channels R1, R2, R3, R4 and R5 on the 15th 
when the mut approached 100MHz. A 
new country for Simon was Tunisia, 
which unveiled itself with the FuBK test 
card on the 16th. 
A couple of the older Italian private 

stations were resolved by Simon. thus 
confirming that they still exist! Radio-
Tele-Uno swamped RAI transmissions 
with its distinctive test pattern on the 
12th. while NCT (Nord Centre Television) 
was logged showing a film with the 
letters •NCT in the corner on the 20th. 
Bob Brooks of South Wirral also saw 

Tunisia on the 11th, but unfortunately he 
couldn't make a video recording of it. It's 
usually the case with exotics! Other 
interesting signals were Radio-Tele-Uno 
on caption at 1903 on the same day and 
the Eesti TV 'AK' news on channel R2 on 
the 15th. 
Bob often listens on the ATV sound 

channel and apparently there is quite a 
lot of interest shown in DX-TV. Perhaps 
any ATVer or amateur radio enthusiast 
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who happens to be reading this column 
who is interested in becoming involved 
with TV DX could drop us a line via the 
Editor. 

Two-set power unit 
A two-set power unit has recently been 

introduced  by  Fringe  Electronics 
Limited to complement their existing 
range of masthead amplifiers. Tradition-
ally, power units have offered only a 
single output, which means an additional 
splitter has to be connected if two 
receivers are to share the signal. A 
diplexer could be used at masthead to 
combine a second aerial, such as an FM 
array, to provide TV and FM signals at 
each output. Note that the diplexer 
would have to be suitable for through-
powering. 
The new power unit has possibilities in 

DX applications where normally more 
than one receiver is used for monitoring. 
However, in some DX set-ups, a multi-
point distribution amplifier would be 
more appropriate! 
Two versions of the power unit are 

produced. One is a low current device 
designed to supply the Standard, VHF 
Range, Super, WB22/2 and VB22/V mast-
head amplifiers. The other provides 
more current for applications where 

amplifiers are connected in cascade. 
Both units are short-circuit proof. 
The specifications for the P1215/2 

power unit are: output voltage— 12V dc at 
15mA: power requirements— 200-250V ac 
50Hz. 1.2W: through loss — VHF 3.5dB 40-
230MHz, UHF 3.5dB at 470MHz to 5dB at 
860MHz: isolation — average 40-860MHz 
17dB. 
The specifications for the P1290/2 

power unit are similar to those of the 
P1215/2 unit except for the  power 
requirements: output voltage — 12V dc at 
90mA: power requirements — 200-250V ac 
50Hz. 2.4W. 

Book review 
Although  intended  for  the  long, 

medium and short wave DXer. Guide to 
Broadcasting Stations should be of 
interest to anyone engaged in DXing of 
any description, including the TV bands. 
There is an extremely informative 

chapter by Pat Hawker dealing with 
propagation and interference. Various 
types of aerials are described, including 
an anti-jamming indoor loop aerial for 
the short wave bands. 
There is some very useful advice about 

preparing reception reports for QSL 
purposes. Another section, concerning 
Latin American DXing, provides various 

translations in Portuguese and Spanish 
which may prove handy when correspon-
ding with the services involved. 
A comprehensive list of LW, MW and 

SW stations in operation throughout 
much of the world occupies well over 150 
pages. There are details of broadcasts in 
English  and  programmes  specially 
aimed at DXers, plus a complete list of 
world time zones. 

Guide to Broadcasting Stations — 
Nineteenth Edition (ISBN 0 434 90303 5) is 
edited by Philip Darrington and pub-
lished by William Heinemann Ltd. 

Service Information 
Italy: At least two more Italian private 
services are now in operation using Band 
I channels. Also, there is a growing trend 
to occupy channels E2 and E3, especially 
in the north of the country. An E2 station 
in the Milan area called Tele-Market 
displays adverts in the form of text and 
occasionally shows satellite material 
from Music Box. An E3 station called 
Telesettelaghi, which means Tele Seven 
Lakes (T7L), is now in operation and is 
presumably located close to the Swiss 
border. 
This month's service information was 

kindly  supplied  by  Francesco  Di 
Giovanni of Trecate in Italy.  [11* 

WE WOULD LIKE YOU TO VIEW ALL OUR PRODUCTS!!! 

ONLY AVAILABLE 
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Last month I took an introductory look at the reception of North American 
Medium Wave radio stations on this side 
of the Atlantic, so this time I have 
included a couple of more detailed 
feature items describing the sort of 
stations you could hear. But first this 
month, I'd like to take a closer look at 
aerials. 

Is bigger better? 
It is often said that the larger your 

aerial the better the DX you will hear, but 
this rather sweeping statement needs to 
be examined a bit more closely in the 
context of medium wave listening. 
One of the basic laws of physics says 

that all electrical components will gener-
ate a small (usually unwanted) noise 
signal due to the flow of electrons. Your 
receiver is no exception in this matter 
and it is possible to detect this noise 
since it usually becomes audible as the 
hiss in the headphones when the aerial is 
disconnected. 
For you to be able to hear a station on 

your radio, the received signal has to be 
substantially stronger than the receiv-
er's internally generated noise, other-
wise all that is heard is the background 
'hiss'. 
When you put up an aerial it doesn't 

only pick up the signal you want to listen 
to, since numerous unwanted signals, as 
well as unwelcome electrical interfer-
ence and noise, are also fed to the aerial 
socket on the back of your receiver. On 
medium wave (and indeed for most short 
wave frequencies up to 20MHz or so) the 
limiting factor to reception is not the 
noise generated inside the radio but that 
generated outside, ie man-made electri-
cal noise and thunderstorm static. Even 
with a small aerial, the received level of 
external noise far exceeds and domin-
ates any other internal noise sources. 
It therefore follows that if you double 

the size of your aerial, not only will you 
increase the strength of the desired 
signal, but simultaneously the level of 
the naturally occurring atmospheric 
noise will also rise by the same factor (as 
indeed will the strength of any interfer-
ing stations). The overall result is no 
change in the ratio of the received signal 
strength to the received noise and 
interference level. 

Taking the hiss 
Since improved reception is only 

possible by improving the received 
signal-to-noise or signal-to-interference 
ratios, simply making your medium wave 
aerial bigger is unlikely to yield better 
DX. 
Thus, if you are keen to DX the medium 

waves and thought that you didn't have 
enough space for a sophisticated aerial, 
worry no more. A small 'active aerial', of 
which several examples are commer-
cially available, will prove to be just as 
good as a random length of wire strung 

by Steve Whitt 

along the garden — and it is far less likely 
to irritate the neighbours! 
If a bigger aerial won't give us any 

better DX, what can we do to improve the 
received signal? The only practical 
option is to reduce the level of received 
noise and interference without distur-
bing the desired signal — hence the 
directional aerial is born! More about 
this topic next month. 

KDKA: memory corner 
The callsign KDKA will be familiar to 

many readers, since this station in 
Pittsburgh, Pennsylvania can be heard 
fairly often by the MW-DXer on this side 
of the Atlantic Ocean. However, these 
four letters are bound to stir some 
memories in the minds of our older 
readers, since KDKA goes right back to 
the earliest days of radio broadcasting. 
Broadcasting at KDKA began on 2nd 

November 1920 with a report on the 
Harding Cox election returns, and thus 
was born the world's very first commer-
cial radio station. This was just five years 
after spoken messages had been trans-
mitted across the Atlantic for the first 
time. The novelty of radio soon turned 
into a huge public success, leading to 

1(1201(A•11.1679 It 
antenna located 
ro,ii k 
7t  tower. 
Pittsburgh. Pa 

over 500 stations being established in the 
USA by 1922. 
One Harold Arland is credited as being 

the world's first full time radio announ-
cer, since he started the first programme 
from KDKA using for a studio a tiny shack 
on top of an East Pittsburgh building. 
However, a station decision to broadcast 
live music forced a move from this hut to 
a larger tent, also on the roof top! Harold 
Arland, who died last year, was also the 
first broadcaster to present sports 
commentary live from a stadium. Radio 
had turned into a popular international 
medium and KDKA had become so 
successful that by 1924 Arland was voted 
the world's most popular broadcaster by 
several radio magazines. 
At this time, uncluttered radio bands 

meant that KDKA was regularly listened 
to throughout the world, and in 1925, 
when Arland finally quit broadcasting, it 
was noted in an English paper that he 
was 'the best known voice in Europe'. It's 
not that surprising therefore to note that, 
according to the station, their signal has 
been heard in every US state and in every 
country in the world at some time or 
another. 
In contrast with the early days, recep-

AI/KA-AM 718 ft. 
lower located at 
Allison Park, Pa. 
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MEDIUM WAVE DXING  
tion of KDKA today is hardly an everyday 
affair, but the DXer interested in logging 
this historic station should look to 
1020kHz, where a 50000W signal is 
radiated 24 hours a day. 

Sport for all 
These days MW radio in the USA has 

become predominantly a medium for the 
spoken voice, since the majority of music 
stations have shifted to FM in the search 
for hi-fi and more listeners. Thus, the 
MW-DXer is likely to find heavy emphasis 
on phone-in shows, news and informa-
tion and, of course, play-by-play sports 
commentary. 
Within the States many radio listeners 
(not DXers!) tune into distant stations 
specifically to hear live match reports of 
major non-local games. This is made 
possible because a number of stations 
throughout the States operate on what 
used to be known as Class 1 clear 
channels, providing interference-free 
reception over a dozen or more states. 
Thus, the keen baseball fan is indeed in 
the fortunate position that 18 of the 26 
major league teams have their games 
regularly carried by Class 1 50000W AM 
stations. 
The chances are that the keen DXer 

will also find many of these stations 

among his list of those most often heard. 
Try looking for the stations in the table. 

Newsdesk 
United Kingdom: The latest plans for BBC 
Radio reveal the following tentative on-
air dates for a new phase of BBC local 
radio stations: 

Gloucestershire — mid 1988; 
Hereford and Worcester — mid 1988; 
Swindon — mid 1988; 
Suffolk — end of 1988; 
Warwickshire — end of 1988; 
Berkshire — late 1989; 
Surrey — at the end of 1989. 

Despite being such a long way into the 
future, some transmitter and studio sites 
have already been chosen. BBC Suffolk, 
for example, will have VHF transmitters 
co-sited with BBC Essex facilities at 
Manningtree and with Saxon Radio at 
Great Barton whilst the MW transmitter 
will be sited with that of Radio Orwell at 
Foxhall Heath, just east of Ipswich. BBC 
Surrey, meanwhile, has chosen studios 
within the campus of the University of 
Surrey at Guildford and will be sharing 
transmitter sites with ILR County Sound. 
Apparently, as yet, no firm choices of 
frequencies have been made. 

DX file 
Unfortunately there is only room for 

one quick item this month, which comes 
from Mark Hattam. In the past, I have 
mentioned that station WHN in New York 
was a regular signal with UK-based 
DXers, but the station changed to 
become WFAN in July this year. Mark 
heard the new-look station within days of 
the change and wrote to them with a 
reception report. Just a fortnight later he 
was rewarded with one of the first QSLs 
from this station. Why not have a go 
yourself? Look for WFAN on 1050kHz 
after midnight, with regular identifying 
slogans such as: 'Sports Radio 10-50 
WFAN', 'The world's first 24-hour all 
sports radio station' or 'WFAN New York 
City — all sports, all the time'. Reception 
is best after BBC Radio 1 leaves 1053kHz 
for the night. 
That wraps it up for another month, but 

in the mean time your listening tips, 
queries or ideas will be most welcome if 
you care to drop me a line c/o the Radio 
and Electronics World offices. 

For the best and most interesting 
medium wave column, buy Radio 
and Electronics World! 
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ANTENNAS VOLUME 1 

by E Roubine and JO Bolomey 
The first part of a 

complementary two-volume 
treatise on antennas, this 
book was inspired by a series 
of lectures given at the Ecole 
Superieure d'Electricite. 
The task the authors faced 

was to pare down the 
enormous body of work on 
this subject and yet present a 
comprehensive overview of 
modern technical knowledge 
in the field. 
Volume 1 deals with the 

general principles which 
underly the physical bases of 
antenna function. Although 
this is a classic subject, it is 
dealt with in a strikingly 
innovative and economical 
manner. 
This volume itself divides 

into two parts, a theoretical 
introduction and an 
explanation of the general 
properties of antennas. 
The various subjects 

involved include the basic 
elements of optics. Each is 
examined in conjunction with 
the complex mathematical 
formulae involved, which 
suggests that this is a book for 
serious students of 
electronic engineering or 
practising engineers. 

Kogan Page Ltd, £27.50. ISBN 
0-946536-22-8 

AN INTRODUCTION TO 
DISTRIBUTED AND PARALLEL 

PROCESSING 
by JA Sharp 
This book is based on notes 

prepared for a final year 
undergraduate course in 
computer programming. 
The concept of parallelism 

is introduced, and the ways in 
which computers have 
developed to exploit parallel 
processing are discussed. 
In the second part, 

distributed processing is 
examined, and part three 
examines the programming 
of such systems. The final part 
looks at possible 
architectures for the next 
generation of computers. 
This book will be of interest 

not only to undergraduates, 
but also to students of 
electrical engineering and 

electronics, and those 
working in related areas. 

Blackwell Scientific 
Publications Ltd, £14.95. ISBN 
0-632-01462-8 

AN INTRODUCTION TO 
ANTENNA THEORY 

by HC Wright 
This inexpensive book 

starts with first principles, 
explaining the mathematics 
involved in this subject in a 
straightforward manner, 
illustrating each topic with 
clear diagrams. 
The basic concepts of 

receiving and transmitting 
antennas are dealt with in a 
way which emphasises the 
mechanisms and minimises 
the complicated, technical 
aspects involved. 
This is a handy guide for the 

radio enthusiast, at a very 
affordable price. 

Bernard Babam (publishing) 
Ltd, £2.95. ISBN 0-85934-173-9 

POWER SELECTOR GUIDE 
by JCJ Van de Ven 
This guide is the second of a 

new generation of pocket 
guides, specially compiled 
for the electronics designer, 
engineer or hobbyist. 
The specifications of many 

thousands of electronic 
devices are presented in 
tabular form with the aid of a 
new computer system. 
Devices can be selected by 

reference to their electrical 
properties, thus enabling the 
reader to choose equivalent 
devices to replace 
unavailable items, without 
being tied to a particular 
manufacturer's products. 

Bernard Babani (publishing) 
Ltd. £4.95. ISBN 0-85934-180-1 

ATEUR RADIO SATELLITE 
— THE FIRST TWENTY-FIVE 

YEARS 
by Arthur C Gee 
Twenty-five years have 

passed since amateur radio 
satellites first appeared on 
the radio amateur scene. The 
last few months have seen 
numerous tributes to the 

passing of this memorable 
quarter-century. 
In response to the interest 

shown, Arthur C Gee G2UK, 
the chairman of AMSAT-UK, 
has assembled some of the 
records of these years, to 
provide a fascinating glimpse 
of AMSAT's own view of its 
initiation and growth. 
The 34-page brochure 

contains many black and 
white photographs of history 
—making moments in the past, 
from the early days of Project 
Oscar to AMSAT as it is today. 
Avery interesting read. 

AMSAT-UK HQ, 94 Heron gate 
Road, Wanstead Park, London 
El2 5EQ, £2.75 inc P P and 
VAT. 

CMOS CIRCUITS MANUAL 
by AM Marston 
CMOS digital ICs are 

currently the most popular of 
the digital IC types, and this 
book is intended to introduce 
the reader to progressively 
more complex types of CMOS 
ICs. 
Consequently, the book can 

be used equally by the 
complete beginner or 
electronics expert. The 
author has designed, built 
and evaluated all of the 
included circuits, and 

ensured that all use 
inexpensive and 
internationally available 
devices. 
Unfortunately, the book 

itself could not be described 
as inexpensive, as the 190-
page paperback costs £9.95. If 
this is a book you need, you'll 
have to grit your teeth and 
think of the quality rather 
than the quantity. 

Heinemann Newnes, £9.95. 
ISBN 0-434-91212-3 

PRACTICAL 
MICROPROCESSOR 
INTERFACING 

by SA Money 
This comprehensive guide 

to microprocessor 
interfacing examines in detail 
the various techniques used 
to transfer data to and from 
the central processing unit. 
Invaluable to anyone well-

grounded in electronics 
wishing to connect a micro-
processor based system to an 
external device, the author 
includes plentiful 
explanations of the machine-
level control functions 
necessary. 
Interface software is also 

examined, and in addition 
test routines and 
start/initialisation 
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latiese litiatztake   
procedures are approached 
in this thoughtfully presented 
book, along with appropriate 
diagrammatic explanation. 
This book is certain to 

become a much referred to 
guide for those involved in 
this field. 

Blackwell Scientific 
publications Ltd, £20.00. ISBN 
0-00-383329-1 

HUGHES ELECTRICAL 
TECHNOLOGY 

revised by I Mckenzie Smith 
The first revision for ten 

years of this standard 
reference text includes a 
great deal of new material, 
reflecting the tremendous 
changes that have taken 
place in electronics 
fundamentals within the last 
decade. 

The current emphasis on 
semiconductor technology 
has been acknowledged. with 
the inclusion of FETs and op 
amps as well as the junction 
transistors included in the 
fifth edition. Digital systems 
are covered, and an 
introduction to 
microprocessors and 
programming has been 
added. 

Intended for student use, 
this text uses worked 
examples throughout, with 
examination standard 
questions concluding each 
chapter, to test the reader's 
grasp of the subject. This is a 
welcome revision of a most 
useful book. 

Longmans Group UK Ltd, 
£12.95. ISBN 0-582-41372-9 

Siemens 
Siemens Ltd have produced 

a catalogue containing 
various articles which 
describe applications of 
various Siemens 
components. Each is 
examined in detail, and 
diagrams illustrating the 
circuits and their 
characteristics are included. 
A components service lists 

new publications of data 
books, short form catalogues 
and other technical 
components literature that 
may be of interest. 

Siemens Ltd, 
Siemens House, 
Windmill Rd, 
Sunbury-on-Thames 
Middlesex TW16 7HS. 
Tel (09327)85691. 

Feedback Instruments 
Feedback Instruments Ltd 

has produced a new 12-page 
colour catalogue highlighting 
the products supplied by the 
company's recently formed 
Test and Measurement 
Division. 
Instruments covered in the 

catalogue include 
oscilloscopes, logic 
analysers, analogue and 
digital multimeters, counters 
and timers. signal sources, 
phase meters, component 
analysers, recorders, power 
supplies, fibre-optic testers, 
temperature monitors, 
impedance testers and static 
meters. 
Manufacturers 

represented in the catalogue 
cover many leading names in 
electronic test and 
measurement, including ITT 
Metrix, Thorn-EMI, Thandar. 
Hameg, Lloyd Instruments 
and Technotrend, as well as 
Feedback Instruments' own 
manufactured products. 
In addition, a special 'stop 

press' supplement covers the 

C47-4ZOWt- co,e/e,e 
company's two latest product 
lines, counter/timers and 
communication test 
equipment from Racal 
Instruments and LCR meters 
from Wayne Kerr. 

Feedback Instruments, 
Park Road, 
Crowborough, 
East Sussex TN62QR. 
Tel (08926)3322. 

RR Electronics 
RR Electronics have 

produced a quick reference 
selector guide for PMI brand 
op amps, based on an 
exclusive joint RR/PMI 
design. 
Printed on both sides of a 

heavy-duty A4 plastic sheet. 
the guide is easy to use: it 
takes less than a minute to 
pick out the right model for an 
application. You just decide 
the key parameter for your 
application: slew rate, supply 
current, etc. plus the value 
you need. 
On the chart, the part 

numbers are listed next to the 
value you decided on. You 
then check that the other 
parameters for your selected 
op amp are acceptable. 
RR Electronics is a 

subsidiary of 
Electrocomponents Group 
plc. 

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

Solartron 
A new booklet has been 

released outlining in detail 
how engineers may use an 
IBM PC via the RS232 
interface to communicate 

with and control Solartron 
Instruments' 3530 Series 
Orion data logging system. 
The 11-page booklet 

highlights a software 
program that enables an 
Orion data logger to be 
controlled when connected 
to an IBM PC via the RS232 
interface. 
The program features the 

automatic transmission of a 
standard channel and task 
set-up to the Orion and its 
immediate execution. The 
data received from the logger 
is displayed on the PC's VDU 
screen. The method by which 
user commands may be sent 
at any time to the Orion is also 
described. 
The example program 

described in the booklet is 
written using IBM PC Basic. 
The booklet is available on 

request from Solartron with a 
copy of the demonstration 
program from the company's 
local data acquisition sales 
engineer. 

Solartron Instruments. 
Victoria Road, 
Farnborough, 
Hants 
GU14 7PW. 
Tel (0252)544433. 

Argo 
Argo Electronic 

Components Ltd have 
published their latest 
catalogue covering their 
extended range of aluminium 
instrument control knobs, 
dials and shaft locking 
devices. 
Included in the catalogue 

for the first time are several 
slow motion and dual speed 
dials, some of which have 
setting accuracies of 0.1 (ie 6 
minutes of arc). 
Argo's Designers' Guide 

also includes the range of 
wire wound general purpose 
and precision rotary 
potentiometers, previously 
manufactured by May 
Precision Components Ltd. 
Other interesting items in 

the guide include a solution 
to disintegrate epoxy and 
polyester resin: a shaft shear 
to cut (without shock) 7 
different diameters of 
component shafts and a 
range of instrument trolleys. 
The guide concludes with 

details of custom made 
aluminium control knobs, 
manufactured without any 
tooling charges. 

Argo Electronic Components, 
Stiron House, 
Electric Avenue, 
Westcliff on Sea, 
Essex 
SSO 9NW. 

ITT Instruments 
New from ITT Instruments 

is a 6-page. 4-colour guide to 
the company's diverse range 
of multimeters. 
ITT multimeters are offered 

in a wide variety of types: with 
a choice of taut band or 
pivoted analogue movement, 
digital display, or a 
cornbination of both. 
There are clamp on types, 

ones designed for panel 
mounting, plus a large 
number of hand-held models. 
Over two dozen instruments 
are listed. as well as many 
optional accessories. 
This guide should be 

indispensable to anyone 
using multimeters, and is 
available from ITT 
Instruments free on request. 

ITT Instruments, 
346 Edinburgh Avenue, 
Slough, 
Berkshire 
SL14TU. 
Tel: (0753)824160. 
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ELMASET INSTRUMENT CASE 
300x133x217mr  • .  C10.00 ea (C2.20) 

REGULATORS 
LM317T Plastic 10220 variable   Cl 
LM317 Metal  £2.20 

7812 Meta112v lA     £1.00 
7805112/15/24 plastic   SOp 100 • 27p 
7905/12/15/24 plastic    50p 100 • 27p 
CA3085 TO99 Variable regulator   Cl 
LM338 5A variable   CS 

COMPUTER ICS 
Used Eproms are erased and verified 
68008 Processor Ex-Equip   CS 
27256-30 ex-eqpt  £2.50 
2764-30 USED    £2 
2716-45 USED   £2 
1702 EPROM ex equip   M OO 

2732-45 USED  C2 100.C1.50 
2114 EX EQPT 60p 4116 EX EOPT   70p 
6264LP15 8K static ram   £2.80 
6116-3 ITC5517AP)   £1.50 

4416 RAM    £3.30 
6116 -2 (TC , - - £1.50 

SURFACE MOUNTED 
TRANSISTORS 
BCW30 BCW31 BCW72 NTAV70 152836 min 50/type 

100/C2.1110 

POWER TRANSISTORS 
2N3055H RCA House numbered  5IC2 

2SC1520 sim BF259    3/CI 100/ (22 
TIP141. 142.11 ea. TIP112, 125. 42B  "  2/CI 
TIP35B 11 30 TIP35C   £1.50 
5E9302 100V 10A DARL SIM TIPI21   2/C1 
2N3055 Ex eqpt tested   4/CI 

Plastic 3055 or 2955 equiv 50P 
2N3773 NPN 25A 160V 11 80 

QUARTZ HALOGEN LAMPS 
A1/216 24v 150w   £.2.20 

H1 12v 55w (Car spot)   £1.00 

MISCELLANEOUS 
DIL Switches 10 Way £1 8 Way 00p 4 5 6 Way 5 09 
180 Volt 1 watt ZENERS ALSO 12V   20/CI 
Minature co-avail cable RG3I6U  C0.50h9ortrs 
Olivetti logos calculator keyboard 127) key plus 12 Digit 
flourescent display on driver boad lie calculator less case. 
transformer and printer)   £1.30 
Plastic Equipment case 9x651 25  with front and rear 
panels containing PCB with eprom 2764 -30 and ICS 7417 
L530 LS32 LS74 LS367 LM311 7805 Reg. 9 way D plug. push 
button switch din socket  £1.90 
VNIOLM 60V 1 2 505m TO-92 mosfet 

dliti. 100/C20 
MIN GLASS NEONS   

RELAY 5v 2 pole changeover looks like RS 355-741 marked 
SIC 47W0051  2/E1 
OMRON RELAY 3.6volt coil 2p cio contacts marked 
G4D-287P-BT2  .    2/CI 
MINIATURE CO-AX FREE PLUG RS 456-071   2/C1 
MINIATURE CO-AX FREE SKI RS 456-273 

.    2/C1.80 
STRAIN GAUGES 40 ohm Foil type polyester backed balco 
grid alloy    11.50 ea 10. Cl 
OIL REED RELAY 2 POLE no CONTACTS 

....    £1 
Zettler 24v 2p c/o relay 30x20x12mm sim RS 348-649 

£1 .50 100- C1 
ELECTRET MICROPHONE INSERT  £0.90 
MODEM LINE TRANSFORMER  £1.50 19 50p 
Linear Hall effect IC Micro Switch no 613 SS4 sirs RS 
304-267 

£2.50 100 • £1.50 
OSCILLOSCOPE PROBE SWITCHED XI X10 £10 
CHEAP PHONO PLUGS  100/C21000/C18 
1 pole 12 way rotary switch 
AUDIO ICS LM 380 LM 386 
555 Timer 5/11 741 Op AMP 
COAX PLUGS nice ones 
4 x 4 MEMBRANE KEYBOARD 
15 000uF 40V SPRAGUE 36D 
INDUCTOR 20u1-11 5A 
NEW BT PLUG  LEAD 

 100/(38 
  10/(18 

4/CI 
C1 iss 
5/C1 
4C1 
£1.50 

£2.50 (C1.28) 

CI 
£1.30 

1 25 PANEL FUSEHOLDERS  5/C1 
MAINS ROCKER SWITCHES SPST 6A  sic+ 
CHROMED HINGES 14 5x 1 OPEN  ei es 
TOK KEY SWITCH 2 POLE 3 KEYS ideal for car/home 
alarms    £3 
12v 1 2W small wire ended 1 amps fit AUDI VW TR7 SAAB 
VOLVO  m ei 
i2v MES LAMPS   to/ci 
STEREO CASSETTE HEAD   £2 

MONO CASS HEAD  Cl ERASE HEAD 50p 
THERMAL CUT OUTS 50 7785 120C   C1 *a 
THERMAL FUSE 121C 240V 15A   5/CI 
TRANSISTOR MOUNTING PADS TO-5 TO-18  £3/1000 
TO-3 TRANSISTOR COVERS 
STICK ON CABINET FEET 
PCB PINS FIT 0 1 VERO 

TO-220 micas - bushes   
TO-3 micas • bushes   

Kynar wire wrapping wire   
PTFE min screen cable   

Large heat shrink sleeving pack   
CERAMIC FILTERS 6M/9M/10 7M   

10/CI 
30/C1 
200/C1 

10 50p 100 £2 
20 Cl 
2oz Cl 
10m/Es 

£2 
80p 100/C20 

TOKIN MAINS RFI FILTER 250v 15A   £3 
IEC chassis plug rli filter 10A   £3 
Potentiometers short spindles values 21(5 10k 25k 1M 2M5 
new value   
500k lin 500k lOg  451 11  

40Khz  ULTRASONIC TRANSDUCERS EX-EOPT NO 
DATA  C1/pr 
PLESSEY INVERTER TRANSFORMER 11 5-0-11 5V to 

240v 200VA  CS (C3) 
Large Oty Available 240 to 115v step down transformers 
1kVA    C13 carr C3 

DIODES & RECTIFIERS 
1N4148  100/C1.50 
1N4004/SD4 1A 300V   10 C3 
1N5401 3A 100V    10/CI 

BAI57 1A 400V fast recovery   100/C3 
BA159 IA 1000V fast recovery   100/C4 

120v 35A stud   55p 

12F LO 12A 200V smal I stud   4/C1.50 100/E25 
BY127 1203V 1.2A   10/C1 

B Y254 800v 3A   8/1[11 
BY255 1300v 3A    6 Cl 
VM88 800mA 100DIL b/REC   5/Cl 
IA 800v bridge rectifier   4 CI 
4A 100V bridge   Et 
6A 100v bridge   50p 

10A 200v bridge   [1.50 
25A 200v bridge 1.2 ea   10 CI8 
25A 400v bridge £2.50   tO/C32 

SCRs 
2P4M eguiv GI NO  31C1 1000:20 
MCR7I-6 10A 600v SCR  Cl 

35A 600v stud  £2 
TICV106D 8A 400v SCR 3/C1   100/C18 
MEU21 Prog unijunction  3/C1 

TRIACS  discs 25p 
NEC Triac ACO8F 600V TO 220   ain 100/130 

NEC Mac 150L Tab TO22136A 400V  111C1 
ACOV8FGM 800mA 400V TO92TRAC  3111 
Macs    4/C1 
TXAL225 8A 400V 5mA gate 2/11    100/135 
TRAL 22300 30A 400V isolated stud  £4 w as 

CONNECTORS 
Centronics 36way IDC plug 
Centronics 36way I DC skt 
Centronics 36way plug (solder type)  £40 
USED Centronics 36W plug 8 socket  £3 
a 9-way CI, 15-way 11 50. 25-way   £2 
37-way £2. 50-way £3 50. covers 50p ea 

WIRE WOUND RESISTORS 
W21 or Sim 2 5W   10 of one value Cl 
RIO CIRI5 OR22 2R0 4R7 5R0 5R6 8R2 1OR 12R I5R I8R 20R 
22R 27R 33R 36R 47R 56R 62R 91R 100R 12OR 180R 390R 
430R 56OR 68OR 820R 910R 1K2 IK5 1K8 2K7 3K3 3K0 5K0 
10K 

RO5 (50 milli-ohm) 1% 3W 4 for CI 
W22 or Sim 6W   7 of one value Cl 
R47 R62 1R0 1R5 I R8 3R3 6R8 9R1 1OR 12R 2OR 24R 27R 33R 
51R 56R 62R 68R 100R 120R 18OR 220R 270R 39OR 56OR 

62OR 910R 1KO IK2 11(5 1K8 2K7 3K3 3K9 41(7 8K2 10K 15K 

£4 10 C3 50 

 £4 

KEYTRONICS 
MAIL ORDER ONLY 
P.o. Box 634 

Bishops Stortford, Herts, CM23 2RX 

TELEPHONE: 0279 505543  ADD 15% VAT TO TOTAL 

COMPONENTS BOUGHT FOR CASH 

16K 20K 

W23 or Sim 9W   6 of one value Cl 
R22 R47 1R0 1R1 3R0 15R 56R 62R 68R 12OR 18OR 220R 30OR 

390R 68OR 1KO 1K5 5K1 10K 

W24 or Sim I 2W   4 of one value Cl 
R50 IRO 2R0 6R8 9R1 1OR 18R 22R 27R 47R 56R 68R 75R 82R 

100R 15OR 180R 200R 220R 270R 400R 62OR 1K0 10K 15K 

PHOTO DEVICES 
Slotted opto-switch OPCOA OPB815   £1.30 
2N5777   4.   SOp only 
TIL81 TO18 Photo transistor    Cl 

TIL38 Infra red LED  5/C1 

OP12252 Opto isolator  00p 

Photo diode 50p  6/C2 
MEL12 (Photo dariington base n/c)  509 

RPY58A LDR 50p ORP12 LDR  709 

LEDs RED 3mm or 5mm 12/11    100/011 
GREEN or YELLOW 3 or 5mm 10/11  100/CS.S0 

FLASHING RED OR GREEN LED 5mm 50p  100/C38 

SUB MIN PRESETS 
HORIZONTAL 
1K 4/(7 10K 22K 47K IM 10M  15/CI 100/CS 

MULTI 
TURN PRESETS 
lOR 201.1100R 20OR 250R 500R  SOp 
2K 5K 10K 22K 50K 100K 200K 2K2 2K5 47K 500K 2M2 

IC SOCKETS 
6-pin 15/11 8-pin 12/11; 14-pin 10/11.00: 18/20-pin 7/11: 
22/24/28 pin 4/11 40 Pin 30P 

TRIMMER CAPACITORS  5/50p 
Grey 1 5 to 6 5pF Grey larger type 2 to 25pF purple 3pF to 
50pF 
Transistors 2N4427      (10p 

Feed Thru Ceramic Caps 1000pF  10/CI 

SOLID STATE RELAYS NEW 10A 
250v AC 
Zero voltage switching 

Control voltage 8-28v DC 
40A 250V AC Solld State relays 

POLYESTER/POLYCARB 
CAPS 
sni 5n6/8n2/10n 1% 63v lOmm 

1On/15n/22n/33/47n/68n tOmm rad 

1uF 250V Mullard/Siemens AX 

100N 250V radial 10mm 100/13 
2o2 160v rad 22mm  100/C10 
470n 250v AC X rated rad  4/1 

33n/47n 250v AC X rated rad 15mm  1011.00 

10 600V Mixed dielectric  80p se 
Paper cap. 1 uF 700V ideal for electronic ignition 

£1.00 

BEAD 
THERMISTORS 
GLASS BEAD NTC Res  20'c  80p 
25OR 1142 50K 220K IMO 

BEAD TANTALUM CAPS 
8 25V 47u 3V 12/£1   
2u2 20V VD  Liu £8 

MONOLOTHIC CERAMIC 
CAPS 
10n 50V 2.5mm  1001C4.50 
100n 50v  2 5mm or 5mm 100/C6 
100N 50V axial Shortleads   100/C3 
ION 50V    100/C3 

100N 50V Oil package 0.3" rad   100/C10 

ION 50V Oil package co- rad .C4/100 

1315,1k 

STEPPER MOTOR 4 PHASE 2 9v 
WINDINGS 
13 50  10/C1M0 

C2.50 
£18 

1001E5 

100 E3.50 
10/C1 100ICS 

ELECTRONIC 

MI N CASH ORDER £3.00  OFFI CIAL ORDERS W ELC O ME 

UNIVERSITIES C OLLEGES SCH OOLS G OVT DEPART MENTS 

MI N. ACC OUNT ORDER £10.00 

P&P AS SH O WN IN BRACKETS (HEAVY ITE MS) 

65p OTHER WISE (LI GHT ITE MS) 
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A special event station was 
set up during the recent Dun 
Laoire Summer Festival by 
members of Wicklow Amateur 
Radio Club and South Dublin 
Radio Club. The station was 
located  at  Leopardstown 
Racecourse for the festival 
opening ceremonies by EEC 
commissioner  Mr  Peter 
Sutherland. 

CISO  
On these pages we present details of 

interesting contacts from clubs and 

individuals. We would be happy to 

receive any similar items from readers 

Errata 
In the article 'A Combined 

Morse and RTTY Decoder for 
the ZX Spectrum', in our June 
'87 issue, Figure 1 is incorrect. 
Pin 8, not Pin 9 should be 
connected to V+. This error 
also occurs in the original 
article of June '86. The IC 
operates satisfactorily when 
attached to certain boards, 
which suggests that the inter-
nal architecture of the XR2211 
is not the same for all manu-
facturers.  Consequently, 
depending on the source of 
supply, the decoder as drawn 
may or may not work. 

BARTG discussions 
The annual general meet-
ing of the British Amateur 
Radio  Teleprinter  Group 
(BARTG) is to be held on 
Saturday, November 7th at 

2pm in the Churchill Room, 
London  House,  Mecklen-
burgh Square, London WC1. 
All members are invited. 
One issue to be discussed 

is an increase in membership 
fees for next year; 1987 subs 
remain at £7 for UK members, 
£10 for Europe and £16 for 
overseas airmail until the end 
of the year, and BARTG say 
that it's still not too late to 
join! For further details, con-
tact  Mrs  Pat  Beedie 
GW6M0J,  'Ffynnonlas', 
Salem, Llandeilo, Dyfed SA19 
7NP. 

DX techniques 
Wimbledon  and  District 

Amateur Radio Society is 
holding a talk on DX techni-
ques, given by Nigel Caw-
thorne G3TXF, to take place 
on October 30th. All W&DARS 

Dun Laoire Festival 
A link was set up with 

Holyhead  Festival  Station, 
from which the Lord Mayor 
sent best wishes to his coun-
terparts at Dun Laoire on the 
twinning of the two festivals. 
The  Dun  Laoire station 

used the callsign El2HAD, 
while the Holyhead and Dis-
trict Amateur Radio Society 
operated GB2HAD. 

Special event station at Leopards town 

--"114- * 80  'I M O la g all 

I S M 10111111111.  

7 HAD 

:a M e 

meetings are held on the 
second and last Fridays of 
each month at 7.30pm in St 
Andrew's Church Hall, Her-
bert Road, Wimbledon, Lon-
don SW19. 

The Sheffield Award 
The  Sheffield  Amateur 

Radio Club is reinstating the 
Sheffield Award, piloted in 
the mid '70s. The award is 
available to both licensed 
transmitting  amateurs and 
SW listeners. 
The award is given for one 

of the following: 
In the UK, establishing two-

way contact with thirty Shef-
field stations. SWLs should 
log the same number, but 
must include in their log 
extract the calls of the sta-
tions being worked by the 
Sheffield operator. 
Stations in Europe but out-

side the UK must make two-
way contact with ten Shef-
field stations. SWLs should 
follow the above procedure. 
Stations  outside  Europe 

should  establish  two-way 
contact with ten Sheffield 
stations. SWLs should follow 
the rules outlined in the UK 
section. A Sheffield station is 
defined as being one within 
the  Metropolitan  District 
boundary. 
Bonus points are given for 

working club members — they 
count as two contacts — and a 
contact with an SARC orga-
nised special event station 
scores as five contacts. 
A microwave section is also 

included, and an award given 
for  any station  who  has 
worked five Sheffield stations 
on the bands from 1.3GHz up. 
A copy of the relevant log 

entries, examined and certi-
fied  accurate  by a local 
amateur,  and  dated  and 
signed by both operator and 
the  witnessing  amateur, 
should be sent to SARC 
Awards,  c/o  G3PHO,  146 
Springvale Road, Sheffield S6 
3NU, enclosing £1 or the 
equivalent of £1.50 in IRCs if 
overseas. 
Club meetings are held 

every Monday at 8pm in the 
Firth Park Pavilion, Sheffield. 
Tuition for Morse and the RAE 
takes place between 7pm and 
8pm. 
Details can be obtained 

from Alan G8ZHG on (0742) 
395287. The club AGM is on 
October 12th. 

70cm contest 
A 70cm contest is being 

held by the Dunstable Downs 
Radio Club on October 3rd 
and 4th. Later in the month, 
the meeting on October 16th 
will be concerned with satel-
lite TV equipment, and at the 
end of the month, on October 
30th, a junk sale is being held. 
Perhaps the ideal place to 
find the spare parts for your 
satellite TV equipment? 
Meetings are held every 

Friday at 8pm, at Chews 
House, 77 High Street South, 
Dunstable, Beds. For more 
information,  contact  Tony 
GOCOQ on (0582) 508259. 

Worthing workshops 
The Worthing and District 

Amateur Radio Club holds its 
AGM on October 7th. The 
club's  recently  introduced 
workshop  evenings  have 
proved to be a great success, 
covering subjects such as 
capacitors, resistors, induct-
ors and even valves. 
All details of forthcoming 

events can be obtained from 
G4GPX QTHR, on Lancing 
753893. 

Chelmsford nets 
The Chelmsford Amateur 

Radio Society is also holding 
its AGM in October — it must 
be a good month for such 
meetings. It will take place on 
October 6th, and the club 
members  will  presumably 
have recovered by then from 
their DF hunt, which was held 
in July, for two ingeniously 
hidden stations (one of which 
was only found with help after 
dark). 
The club holds a 2 metre FM 

net beginning at 7.45pm on 
Tuesdays, on 145.255MHz, and 
a 10 metre SSB net on 
28.325MHz, starting at 8.30pm. 
Meetings are held at the 
Marconi College in Arbour 
Lane. 
For more information about 

club events please contact 
Roy G3PMX or Ela G6HKM on 
(0245) 360545. 

Wartime radio 
Fareham and District ARC 

is going back in time for its 
meeting on October 21st. 
G3AUV is giving a talk on his 
wartime experiences in the 
Radio Security Service, for 
those with a touch of nostal-
gia for the past. 
G4JEV will be talking about 
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the TM1000 ATU on October 
7th. Both of these talks will be 
given at the club's regular 
meeting place, Portchester 
Community  Centre,  West-
lands  Grove,  Portchester, 
Hants at 7.30pm. A Morse 
class is also held from 6.30pm. 
For details contact the club 

secretary, G3CCB, on Fare-
ham 288139. 

Surplus sale 
For those in search of a 

bargain, the Farnborough and 
District Radio Society is hol-
ding a surplus equipment sale 
on October 28th. Club meet-
ings are at 7.30pm for 8pm at 
the Railway Enthusiast Club, 
Howley Lane, Farnborough. 
To find out more contact the 
club secretary, Tim, on Cam-
berley 29231. 

Eisteddfod events 
Instead of bursting  into 

song,  Newport  Amateur 
Radio Society is preparing for 
the  Royal  Welsh  National 
Eisteddfod by giving awards 
for contacting the club call-
sign, GB2EC. 
Club members will  hold 

GB2EC on a monthly rota from 
October until the Eisteddfod 
begins in July'88, a total of ten 
stations. GB2EC will be active 
on HF and VHF. All contacts 
will receive a OSL card. The 
GW4EZW club callsign will 
qualify for one contact only. 
For  further  information 

contact NARS via Box 33, 
Newport. 

Construction competition 
Bury Radio Society is hol-

ding a construction competi-
tion on October 13th, judged 
by George Dobbs G3RJV. 
Those who would like to enter 
should  contact  M  Jami I 
G1VQE, the club publicity 
officer. 
The club meets every Tues-

day at the Mosses Youth and 
Community  Centre,  Cecil 
Street, Bury. 

PASCAL at Burnham 
Burnham  Beeches Radio 

Club has two main events this 
month: a surplus equipment 
sale on October 5th and a talk 
on PASCAL by Tony Watson 
on October 19th. 
The BBRC meets at the 

Haymill Youth and Commun-
ity Centre, Burnham Lane, 
Slough at 8pm on the first and 
third Mondays of the month. 

Club contact is Eileen Chis-
lett G6EIL, on Maidenhead 
25720. 

Video night 
Bath and District ARC is 

holding a video night on 
October 14th and a construc-
tor's competition on October 
28th. 
Club meetings are held at 

the  Englishcombe  Inn, 
Englishcombe Lane, Bath on 
Wednesdays at 8pm. Club 
contact  is  H  Welchman 
G6EIY, on Bath 28010 day-
times and Bath 318128 even-
ings. 

Knotty, knotty. . . 
Felixstowe  and  District 

ARC is a bit tied up on 
October 5th, with a lecture on 
knot  tying  for  the  radio 
amateur. If you are at a loose 
end, this could be just the 
thing for you... 
Later in the month, on the 

19th, the club is holding a 
social. 
All  club  meetings  take 

place at 8pm in the Scout Hut, 
Bath  Road.  Felixstowe, 
unless otherwise specified. 
Further details are available 
from Paul Whiting G4YQC on 
(0473) 642595, daytime only. 

No ASTRID at AMSAT 
In Alan Pickard's article in 

the  August  issue,  An 
Introduction to Communica-
tions Satellites, AMSAT-UK 
was listed as a supplier of the 
ASTRID system. This informa-
tion is incorrect, however, 
and we apologise to AMSAT-
UK for any inconvenience 
caused by this error. 
Further information on the 

ASTRID system can, in fact, 
be obtained from Steve Webb 
of SRW Communications, on 
(0653) 697513. 

CV/ CARS 
The  Coventry  Amateur 

Radio Society is holding two 
Morse  tuition  evenings, 
including time on the air, on 
October 9th and 23rd. The 
16th is a quiz night, so now is 
the time to start polishing up 
your radio knowledge. 
On the 30th the club is 

planning a direction finding 
game  indoors,  presumably 
with the unreliable British 
climate in mind. 
The  club  usually  meets 

every  Friday at 8pm,  the 
venue being Baden Powell 

Notes from the Past 
Com ments made in 1953 on the M ute of transistors 

When that mighty midget, the transis-
tor, was first announced in 1948, many 
constructors began to look forward to a 
real breakaway in contemporary radio 
design. With the big American corpora-
tions eagerly competing to put it into 
harness few guessed that today, five 
years later, transistors would still be 
beyond our practical experience. For us 
they are 'just around the corner' and it 
seems it will be a year or two yet before 
we can use them in our circuitry. 
It is doubtful that, even in its perfected 

form, the transistor will supersede the 
thermionic valve. There are a lot of jobs 
the germanium wonder cannot do, for 
the uses of the valve have now become 
legion. Even in its present state of 
development there are many production 
snags to be ironed out before the 
manufacture of transistors on a large 
scale can be achieved, and defence and 
national services rightly have priority. 
Germanium itself is plentiful enough but 
its refinement to a meticulous degree of 
purity has to be made before it is fit for 
use.  Then  impurities  have  to  be 
introduced,  with  equally  meticulous 
care! 

Possibilities 
The lack of access by British construc-

tors has given rise to some doubt 
whether the transistor is all that it is 
cracked up to be. Early reports are 
invariably over-enthusiastic. Most of the 
apparatus described which incorporates 
them has come from American sources, 
and over there they are still in short 
supply and very expensive. The general 
impression in Europe is that, as a 
substitute for the valve, they are not yet 
the valve's equal, and this seems (at 
present) to fairly summarise the position. 
Thus interest in them is not so great as it 
might be  if the transistor was  as 
revolutionary as the early enthusiasts 
claimed. It is natural that constructors 
should ask themselves: 'Why pay a high 
price  for  a substitute  of  doubtful 
efficency?' 

House, 121 St Nicholas Street, 
Radford, Coventry. The club 
secretary is Bill Hahn G3UOL, 
who can be contacted on 
(0203) 414684. 

Irish races 
The fund raising committee 

of the Irish Radio Transmit-
ters Society is looking for 
members to get sponsorship 
for the society's Race Night, 
in the form of advertisements 

in the book which will form 
the race card. 
Admission to the evening is 

£1.00, which includes the race 
card and light refreshments. 
Bar facilities will also be 
available. 
Subscriptions and details of 

advertisements  should  be 
sent to Tony El6EW, PO Box 
462, Dublin 9. All cheques 
should be made payable to 
the IRTS. 
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SHORT W AVE 
NE WS FOR DX 
LISTENERS 
By Frank A Baldwin 
All times in UTC, bold figures indicate the frequency in kHz 
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Continuing our update of 
some  of  the  Bolivian 

transmitters now currently in 
operation on the low fre-
quency  bands,  begin  the 
search by tuning to 4875.8 
where, should the propaga-
tion conditions be favourable, 
the signals from Radio La 
Cruz del Sur located in the 
capital city of La Paz may be 
heard.  It programmes  in 
Spanish and Quechua from 
2200 to 0200 with a power of 
1kW. 
Quecha is one of a linguis-

tic  family  of  West  South 
America whose member lan-
guages are spoken in Bolivia, 
Ecuador,  Peru  and  North 
West Argentina. The official 
language of the Inca empire 
was one of this family. 

Listen for these 
Radio Monteagudo, Sucre, 

on 4935. is scheduled from 
1400 to 0200 with a power of 
1kW. Coping with the Brazi-
lian signals on this channel 
will effectively prevent any 
chance of hearing this one. 
On 4945 Radio Illimani, La 

Paz. is in operation only on 
Sundays from 0900 to 0400 but 
sometimes signing off at 0500 
with a power of 10kW in 
Spanish and local Quechua. 
However,  the  co-channel 
20kW Caracol in Neiva, Col-
ombia with its 24-hour sche-
dule unfortunately dominates 
the channel. 
Radio Juan XXIII, located in 

San lgnacia de Velasco, is 
scheduled on 4965 from 2000 
to 0025 (Sunday from 1100 to 
2300) in Spanish with a power 
of 3kW. 
Radio  Maria  Auxiliadora, 

Santa Cruz, is on the air from 
1000 to 0100 (Sunday from 1200 
to 0400) at 1kW with program-
mes  in Spanish.  The fre-
quency is 4975. 
Radio Animas. Chocaya. on 

4991 presents Spanish prog-
rammes on weekdays from 
2100 to 0300 and has a power 
of 1kW. It is only rarely heard 
far from Bolivia. 
The  1kW  Radiodifusora 

Cristal, La Paz, on 5005 in 

Spanish, opens at 2200 and 
closes at 0300 (0100 on Sun-
day). Seldom heard world-
wide, it is more often reported 
by USA DXers. 
On 5030 is Radio Cuarto 

Centenario in Tupiza, operat-
ing in Spanish from 2200 to 
0200 at 0.3kW. It has also been 
reported closing at 0100. 

AROUND THE DIAL 
Look out for these loggings 

made in East Anglia recently. 

AFRICA 

Lesotho 
Maseru on 4800 at 2147, an 

interview  with  religious 
recordings during a requests 
programme in English. OM 
with  an  announcement  in 
Sesotho at 2155 then a choral 
rendition  of  the  National 
Anthem and sign-off at 2200. 
Maseru is on the air from 0300 
to 2200 in vernaculars and 
English,  the  power  being 
100kW. 

Liberia 
ELWA Monrovia on 3230 at 

2135,  OM  with  a talk  in 
vernacular. The Home Ser-
vice schedule is from 1810 to 
2200 (Sunday also from 0615 to 
0800), all in vernaculars. The 
power is 10kW. 

Moza mbique 
Radio Mozambique, Map-

uto on 3348 at 0315. OM and YL 
interview in Portuguese. At 
10kW. this one is on the air in 
Portuguese and vernaculars 
from 0300 to 0545 and from 
1630 to 2215. Owing to utility 
interference it is rarely heard 
here in the UK. the best 
chance of reception being 
around the time quoted. 

Djibouti Republic 
Djibouti on 4780 at 2105, OM 

with  announcements  in 
Somali then a chanting type 
of song complete with drum 
backing. The schedule is Fri-
day from 0500 to 1300 in 
vernaculars  and  Somali. 
Saturday to Thursday inclu-
sive from 0300 to 0800 in 
vernaculars, Somali and Ara-

bic, from 0900 to 1300 in 
vernaculars and Somali and 
from 1300 to 1900 in Arabic, 
vernaculars and Somali. The 
power is 20kW. 

South Africa 
Radio  Oranje,  Johannes-

burg on 3215 at 0320, a song in 
English  with  piano 
accompaniment. At 100kW, R 
Oranje transmits from 0300 to 
0540 and from 1550 to 1930 in 
Afrikaans and English. 
RSA Johannesburg on 3230 

at 0324, OM and YL with a talk 
in English about astronomy. 
The schedule is from 0300 to 
0426 in English and from 1900 
to 1956 in Portuguese. The 
power is 250kW. 

Togo 
Radio Tome, Lome on 3222 

at 0533, OM with a sermon in 
French followed by a choir 
with hymns. Radio Tome is on 
the air from 0528 to 0815 and 
from 1645 to 2305 in French 
and vernaculars. The power is 
10kW. 

CENTRAL AMERICA 

Cuba 
Radio Rebelde, Havana on 

5025 at 0358, OM with a talk in 
Spanish  about  Brazilian 
affairs.  Radio  Rebelde 
(Rebel) operates in Spanish 
around the clock with a power 
of 50kW. 

Honduras 
Sani Radio, La Ceiba on 

4755 at 0040, local pops with 
announcements in Spanish. 
The schedule in Spanish and 
local languages is from 1200 
to 1600 and from 2200 to 0200 
with a power of 10kW. 

NORTH AMERICA 
WCSN Boston. a Christian 

Science station, on 9465 at 
0540, listeners' letters being 
answered  in  the  English 
transmission to South Africa, 
scheduled from 0400 to 0600. 
WHRI South Bend. Indiana 

on 9620 at 0710. YL and OM 
with a religious talk followed 
by the station identification in 
the English programme for 

Canada and Europe, timed 
from 0600 to 0800. 
WCSN Boston on 17640 at 

1050. YL and OM with Bible 
readings in an English prog-
ramme for South Africa. timed 
from 1000 to 1200. 

SOUTH AMERICA 

Bolivia 
On a recent good night for 

Bolivian reception here in the 
UK,  the  following  were 
logged: 
Radio Reyes. Beni on 4421.6 

at 0123. male broadcaster with 
a folk ballad in Spanish. The 
schedule is from 1500 to 1800 
and from 2315 to 0335 in 
Spanish  with  a power of 
0.4kW. 
Radio Movima, Santa Ana 

on 4471.9 at 0147, OM with 
announcements in Spanish. 
YLs with a folk song complete 
with guitar backing. This 1kW 
transmitter operates in Span-
ish from 1055 to 2000 and from 
2200 to 0300. 
Radio Paititi, Guayamerin 

on 4682.2 at 0234, folkloric 
songs  and  music  with 
announcements in Spanish. 
The schedule is from 1100 to 
1800 and from 2100 to 0300 in 
Spanish.  the  power  being 
5kW. 
Radio 2 de Febrero. Bamba-

marca on 5505.2 at 0148, male 
broadcasters with a discus-
sion,  a short interlude of 
orchestral music then back 
into the talking. Broadcasting 
in Spanish, this one is on the 
air from 1100 to 1600 and from 
2100 to 0245. The power is 
0.5kW. 

Peru 
Radio Ancash. Huarez on 

4990.6  at  0235,  announce-
ments, YL with a folk song 
then OM with the station 
identification. Radio Ancash 
is on the air in Spanish from 
0830 to 0500 with a power of 
10kW. 
Radio Tacna, Tacna on 6571 

at 0020. OM with a talk in 
Spanish. This one operates 
entirely in Spanish from 0900 
to 0500 and from 2200 to 0500 at 
0.2kW. 
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Venezuela 
La Voz de Carabobo, Valen-

cia on 4780 at 0454, promo-
tions, an announcement and 
local pops on records. Prog-
ramming in Spanish, this 1kW 
transmitter is operative from 
0900 to 0400. 
Radio Capital, Caracas on 

4850 at 0050, local pops, music 
and  promos  (promotions). 
The schedule is from 1000 to 
0500  (Sunday  around  the 
clock) with a power of 1kW. 

ASIA 
Bangladesh 
Dhaka on 6240 at 1835, YL 

with a talk in English about 
foreign affairs. This English 
and Bengali transmission is 
intended for Europe, being 
timed from 1815 to 2000. Also 
heard when in parallel on 
7505. 

China 
Yunnan PBS Kunming on 

2460 at 2137. OM with a talk in 
Chinese. This 15kW transmit-
ter carries the Home Service 
1 in Chinese from 2130 to 0100, 
from 0255 to 0600 and from 
0855 to 1540. There are Eng-
lish language lessons from 
2200 to 2230, from 0500 to 0530 
and from 1400 to 1430. A 
parallel channel is 4760. 
Hubei PBS, Wuhan on 3940 

at 2147, interview in Chinese. 
At 10/50kW, Hubei PBS is on 
the air with the Home Service 
1 in Chinese from 2100 to 0610 
and from 0850 to 1530. 
Quinghai PBS. Xining on 

3950 at 2233, OM with a talk in 
Chinese. Radiating the Home 
Service 1, the schedule is 
from 2155 to 0030, from 0340 to 
0630 and from 0955 to 1530, an 
English  language  lesson 
being timed from 1400 to 1430. 
The power is 10kW, parallel 
channels  being  4940  and 
6260. 

Iran 
Teheran on 9790 at 1657, YL 

with the station identifica-
tion, announcements, chimes 
at 1700 then a newscast, all in 
Farsi. 

Oman 
Muscat on 9735 at 1905, OM 

with a talk about Medina 
during an Arabic transmis-
sion for the  Middle East, 
scheduled from 0400 to 2130. 

Iraq 
Baghdad on 9555 at 1755, 

music and songs then a pips 
timecheck, the station iden-
tification and a newscast in 
the Arabic programme for 
North Africa, scheduled from 
1600 to 0000. 

Pakistan 
Azad  (Free)  Kashmir on 

4790 at 1749, YL with a talk in 
Kashmiri. The Home Service 
in Urdu and Kashmir' is timed 
from 1200 to 1415 and from 
1430 to around 1805, which 
includes a news bulletin in 
English relayed from Radio 
Pakistan scheduled from 1600 
to 1610. 

United Arab Emirates 
Abu Dhabi on 9630 at 1825, 

OM with a talk followed by the 
station identification, all in 
the Arabic transmission to 
Europe. timed from 1600 to 
2130. 

SOUTH-EAST ASIA 
Vietnam 
Hanoi on 9840 at 1313, OM 

and YL with the news fol-
lowed by the station iden-
tification during the French 
programme  for  East  Asia, 
timed from 1300 to 1330. 

EUROPE 
Austria 
Vienna on 9600 at 0637. OM 

and YL with the local and 
world news during the Eng-
lish programme for Europe, 
timed from 0630 to 0700. 

Iceland 
Reykjavik on 9985 at 1858. 

OM and YL with news items in 
the Icelandic transmission to 
Europe, timed from 1855 to 
1940. 

Finland 
Helsinki on 9560 at 0629, 

interval signal, the station 
identification. schedules and 
then the news in the English 
programme for Europe, timed 
from 0630 to 0655. 

Sweden 
Stockholm on 9630 at 1104, 

OM with a news bulletin in the 
English  programme  for 
Europe, timed from 1100 to 
1130. 

Switzerland 
Berne on 9565 at 0655, OM 

with  a talk about African 
farming  techniques  and 
affairs in an English prog-
ramme for Africa, scheduled 

from 0600 to 0700. 

Greece 
ERT Thessalonika on 9935 

at 1443, non-stop Greek music 
and songs in the Greek Home 
Service to the Middle East, 
timed from 0900 to 2115. 

Poland 
Warsaw on 9540 at 1732, YL 

with a news bulletin during an 
English programme for West 
Europe, scheduled from 1730 
to 1800. 

PACIFIC 
Australia 
Carnarvon on 7120 at 1524, 

OM with the station iden-
tification in English, 'Waltzing 
Matilda' and sign-off at the 
end of the Cantonese prog-
ramme for Central Asia, sche-
duled from 1430 to 1530. 
Carnarvon on 7205 at 1551, 

OMs with a discussion about 
the characteristics of Austra-
lians. This English transmis-
sion is directed to Europe 
from 1530 to 2040. 
Shepparton on 9655 at 0654. 

interval  sign  ('Waltzing 
Matilda), timecheck pips, OM 
with the station identification 
and news of both local and 
world events in the English 
programme for Europe, timed 
from 0700 to 1030. 

Canada 
Montreal on 9750 at 0515, 

schedule  information,  the 
station  identification  fol-
lowed by the news in the 
English  presentation  to 
Europe, timed from 0515 to 
0600. 

CLANDESTINE 
Radio Iran Toilers on4775 at 

1830, YL with the identifica-
tion, music and songs in Farsi 
(Persian). This one backs the 
Iranian Tudeh (Communist) 
Party, radiating via the facili-

A OSL card from Radio Peking 

ties of Radio Afghanistan. It 
identifies  as  'Radio-ye 
Zahmatkeshan-e Iran', Signi-
ficantly. Radio Afghanistan is 
on this channel with the Kabul 
City Service from 0130 to 0230. 

NOW HEAR THESE 
Radio Zimbabwe, Harare, 

on 3395.5 at 2105, YL with a 
pop song in English. This 
100kW  transmitter  carries 
Radio 1 programmes in Eng-
lish from 0325 (Sunday from 
0400) to 0530. and from 1530 to 
2100 (Saturday until 2200) with 
newscasts at 0400. 0500, 1600, 
1745 and at 2000. It relays 
Radio 3 programmes from 
2100 to 2200 from Sunday to 
Thursday inclusive. The fre-
quency can vary slightly. 
ABC Brisbane, Australia on 

4920 at 2022, OMs with an 
interview all about Australian 
sporting events and persona-
lities. ABC Brisbane is on the 
air in English from 1900 (Sun-
day from 1930) to 1402 with a 
power of 10kW. 

NOW LOG TH SE 
Radio Andina,  Huancayo, 

Peru on 4996 at 0452, OM with 
announcements, promotions, 
YL with a song in Spanish 
followed by the station iden-
tification. 
Radio Andina has a power 

of 2kW and operates in the 
Emisoras Cruz del Peru net-
work from 1000, closing any 
time between 0430 to 0530. 
Radio  Rio  Amazonas, 

Macuma, Ecuador on 4870 at 
0132.  OM  with  a talk  in 
Spanish. This one seems to 
excel in long and seemingly 
interminable talks, at least 
that is the impression after 
logging their transmissions 
many times. The power is 5kW 
and the schedule is from 1100 
to 1600 and from 0000 to a 
variable  sign-off  between 
0400 and 0500. *Al 
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FREE CLASSIFIED ADS 
FREE CLASSIFIED ADS CAN WORK FOR YOU 

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

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

Send to Radio Ai Elm:trunks Wodd, Sovereign House, Brentwood. Essex 
CM14 4SE. 

DEADUNE 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. 

FOR SALE 

• 934MHz bumper bargain. For sale Reftec 934 
with 2, 18 element Yagis for only E199 ovno. Go on 
make me an offer. I might say yes! Ring Jon on 
(0249) 712009 (Wilts) 
• 2 metre Slim Jim antenna plus 10 yds 50 ohm co-
ax cable. £6.50. Tel: (0422) 53979 
• High and low band Pye Cambridges. ideal for 2m 
and 4m, £8.50. 30A fully protected PSU, £40. Iambic 
keyer with built-in dual paddle. £11. Bug key, £7. 
RTTY 656 tape reader. £3. 80m direct conversion 
Ax. £20. HF all band ATU, £20. LED peak reading 
power meter, £12. Handy Morse code oscillator or 
continuity tester etc. £3. Phone Gino G4NNZ QTHR 
on Melton Mowbray (0664) 500228 
• MET 50/3 antenna unused, £32. 2m Slim-Jim. 
unused £5. Buyers to collect. Tel: Leamington Spa 
(0926) 313669 
• General coverage Ax. 1.5MHz - 25.5MHz. ex 
Russian marine, professional Ax in first class 
cond. SSB/CW/AM. Variable IF bandwidth, very 
large and heavy (buyer collects or carriage extra). 
£100 ono. Revd John Morris. The Vicarage, 
Clehonger. Near Hereford HR2 9SE. Tel: (0432) 
277224 
• Trio R-600, boxed, as new condition. £250. Also 
Mizuho KX-3 ATV, £25. Together would make an 
ideal starter pack for a new SWL. Both units hardly 
used. Tel: Aberdeen (0224) 311597. after 8.30pm 
• Home base portable CB trans hand, built by 
proff/s, not a production model, nice job, first class 
cond, built-in nicads and charger, carrying strap 
and DX portable antenna, cost £198.00 will swop for 
good modem, auto dial, auto answer. AVO valve 
tester meter, Mk IV with manual and valve data. 
manual very good cond. £50.00 or will swap for 
Teletex adaptor or WHY. S Deacon, 25 Moseley 
Road, Poulton Road Estate. Rebington. Wirral, 
Merseyside. Tel: (051) 334 6859 any time 
• WKS1001  10m and  11rn transceiver, good 
condition, £60. Mr Martin Fuller, 37 Green Field 
Close, Eccles, Nr Maidstone. Kent ME20 7HU 
• Microwave Modules linear amplifier for 2 
metres, 10 watts in 100W out, perfect condition. 
with manual, £75. Mr Richard De Ste Croix. 46 
Nelson  House.  Albert  Street.  Grimsby.  5th 
Humberside DN32 7HH 
• Hitachi B/W 9 inch monitor, video input and 
output, Hitachi CCTV camera B/W. video output. 
£100. Tel: (Southend on Sea) 65181 
• BBC computer and power supplies for sale. 
Complete hard disc system for BBC. £260. Xebel 
1410A SA51 controller. £100. Rodime 10meg drive. 
£90. Midwich SA51 to 1MHz bus adaptor, £50 with 
uti Is s/ware. Farne11160 watt s/mode power supply. 
£22. MMS 75 watt power supply, £12. Gould 
Advance 90 watt s/mode supply. £18 with circuit. 
Boschert 180 watt s/mode supply. £14. Hantarex 
RGB med res monitor for BBC. etc in OEM case. 
£85. (TTL or analogue). Half height DS 40/80 TRK 
disc drive, in beige case with BBC cables. £75. 
Ditto but DS 80 TRK. only £70. 128K Lynx micro with 
slight screen flicker (can run CP/M with suitable 
disc drive), £40. Unused beige plastic case for 14in 
RGB monitor. £15. Modem chip 7910 with data, £10. 
Acorn speech chips. £10. Disc drive case for two 
half height drives (BBC beige), £12. Disc drives. 
leads, data and power, for twin drive. £8. Small 
stereo amp PCB out of Atari pub machine. £5. 
Bytedrive (Oric) power supply in case, will operate 
other floppies. £10. Mtniscribe 10 meg half height 
hard disc (unused). £110. All items plus post-
age/insurance. Tel: David. Harrogate (0423) 872045 
• 1000s of components and many other items. 
free! Send a stamp for list and help me clear out my 
hobby shed quickly. Mr D Lawrence, 7 Griffin 
Crescent. Epsom KT18 5SJ 
• Ferguson Videostar camera recorder tuner. 

complete with 2 spare batteries, leather case, etc. 
£500. Calscope Super 6 oscilloscope, £90. Tel: 
(0903) 724805 
• Yaesu comm receiver FRG7700 with handbook, 
as new. £200 ono. Grundig Satellit 1400 professio-
nal global receiver. Nine wavebands, AM, FM, 
USB. LSB, internal rechargeable battery Grundig 
Dry-Fit. complete with circuit, handbook and ac 
mains lead. Perfect condition, £140 ono. C A Earl 
G3OXV OTHR. Tel: Daventry 702265 
• R107 Ax, working, £25. SX27 VHF Rx. non-runner. 
£7.50. Airmec p/s type 776 0-750 dc, 0-250mA 6-3V, 
£40. Eddystone 880 Rx, perfect order. £90. Marconi 
RF meter type CT419. £10. Trio MC60 desk mike, 
£60. Tel: (0908) 313507 
• Yaesu FT707 (100W) with mike. Morse key, £260. 
KR4OORC rotator with controller, £50. Squeeze key 
M K705 (with keyer). £15. HF ATU Amtech 300. £20. 
HF SWR/power meter. Hansen SWR-3E, £10. Tel: 
Tisted 306. after 4pm, ask for Darren 
• Quantity of service sheets for sale. Wireless 
and electrical trader sheets (1937 to 1974). Plus 
ERT service charts (1970 to 1979). Both sets almost 
complete with indexes. £75 ono. Also quantity of 
used TV valves. PL509. PL508, PY500A, etc, all OK, 
£25. Buyer collects. R Weaver. Tel: (0452) 714372. 
evenings 
• Grundig Yachtboy 700 int analogue/digital, 
150kHz to 30MHz BFO clock/timer, £85 ono. Plus 
Grundig Satellit 300 150kHz to 30MHz digital 
computer controlled with memories and scan. £75 
ono. both as new with extended 3 year guarantees. 
Tel: Steve (day) (0202) 678719 ex 4240 or evenings 
(0202) 825654 
• SX200N scanner in fair condition and good 
working order. No mods made to unit. Complete 
with  power supply, telescopic antenna and 
instruction book. List of mods available for various 
improvements. Must be a bargain at £160 incl p&p 
or £150 if buyer collects. No offers please! Must 
upgrade to AR2002 soon, so quick sale preferred 
but not essential. Frequencies list available also. 
Ian GILSK QTHR. Tel: (0522) 46145 
• Pantec Banana multimeter, unwanted gift, 
robust. reliable. Easy to use. usual shop price £29. 
On offer for £12.50. First come first served. K A R 
Grant, 3 Sandymount Avenue. Bognor Regis, 
Sussex. Tel (0243) 823176 
• Trio 9130 VHF multimode. £335 delivered. Ham 
Jumbo MkII.C110. Also Datong Morse tutor. £40. All 
in first class cond. Andy GMOGON. Tel: (0586) 52496 
• Yaesu FRG9600, Mk2 100kHz-950MHz. mint, 
£390. ono. Tel: 01-228 4835 
• Ex computer printed circuit boards containing 
100s of components, ICs, etc. 10 different, £8.00. 20 
for £15 post free. 500 assorted new components 
capacitors. resistors, diodes. pots. etc. £5 post 
free.  Large box. weight  15kg. all  sorts of 
components boards, equipment and other electro-
nic goodies, fantastic bargain, only £25 post free 
(sale of all  items due to  retirement from 
electronics hobby - callers welcome). Mr K Bailey. 
40 Seymour Close. Selly Park. Birmingham BZ9 
7JD. Tel: (021) 472 3688 
• Trio MC60A mike, as new, £60. HRO, glass tubes, 
rack job and p/s. 4 coils good order, £60. Eddystone 
5880 very clean proff Ax. £90. SX27, non runner, £10. 
B107. works OK. £25. Daiwa ATU CNW 419, perfect 
order. £175. Airmec p/s 776. 0-750V dc at 250mA + 6-
3V. good working condx, £40. Want HRO b/spread 
coils + junk HRO. Also want BRT400. Tel: Milton 
Keynes (0908) 313507 
• Yaesu FRG7700M, 12 memories. FRA7700A 
active antenna, handbook, all vgc. now have 
ICF2001D, hence little used in last year, £205 ovno. 
Mr R E Gray, 1 Verder Grove, Heron Ridge, 
Nottingham NG5 9BH. Tel: (0602) 760105 
• FT101 late (Mk1). good condition. unused on Tx 

for last 3 years, complete with handbook, etc, good 
reason for sale as going to university, £275 ono. 
Buyer collects or pays carriage. Stephen Thomas, 
14 Brown Street. Shotts, Scotland ML7 5ML. Tel: 
(0501) 23725 
• Cupboard clearout: anti-static foam, approx 250 
x 160 x 15mm, 13p each. Also anti-static plastic 
bags. Lots of different sizes from 1.5p each. Ideal 
for CMOS ICs or any other sensitive products, 
from 1.5p each. Resistors E12 and E24 values, 2% 
tolerance from 2p each for 1/4 watt. For any further 
details write to Justin Jones, 36 Greengate Farm 
Est, Coedpoeth. Wrexham, Clwyd LL11 3PX. Tel: 
(0978) 755202 
• Workshop clearout - 25m 50 core screened 
signal cable. 250V, 0.25A per core, ideal low voltage 
lighting sys. £35 ono. Stepper motor 6V dc 3A, £5. 
Solid-state relays x 2 3-32V in 240V 2A max load. £5 
each ono. Martin Watts, 67 Partridge Gardens, 
Cowplain. Portsmouth, Hants. Tel: (0705) 269485 
• ITT Starphones, SF1, VHF, single channel with 
NiCad, £20. Creed 444 teleprinter, £10. Pye charger 
for PF70 and PF2 NiCads, ten position. £25. Pye 
Starphone charger, £5. Mr N Cook, 88 Harts Green 
Road. Harborne, B'ham. Tel: (021) 427 2987 
• Eddystone general coverage communications 
receiver, model 730/4, good condition, £125 ono. 
Tel: 01-397 7931 
• Yaesu FT newsletters, two volumes, 1984/85, 
packed with mods, hints, fault finding tips. etc for 
all Yaesu rigs, £5. G Knox, 20 Pullan Avenue, 
Eccleshill, Bradford BD2 3RT. Tel: (0274) 630266 
• Reftec 934MHz transceiver, two beams col-
linear, £160 or near offer. Tel: (0244) 332008 
• Component storage bags, new, top quality. 5in 
x 7in, can be written on in Biro or felt tip. Saves 
time and space. I have too many so will sell at half 
price. 50 for £2.50. free post or send a stamp for 
sample. Mr D Martin, 7 Griffin Crescent, Wick, 
Sussex BN17 7LH 
• AOR AR2002 VHF/UHF scanning receiver, 25 to 
1300MHz. hardly used. less than 12 months old, 
boxed as new, complete with PSU, removable whip 
antenna. 12 volt lead for mobile use. Also free 
VHF/UHF guide to frequencies book, £380 (save up 
to £100). N Lewis (G1UOK). Tel: daytime (0386) 
556105. night (0386) 554525 (ask for Neal) 
• Yaesu FT225RD with muTek front end, £600. 
Mizuho MX-2 2m SSB/CW transceiver (hand-held), 
£40. 600W UHF dummy load, 0-3000MHz. £80. John 
Richardson GOIAZ. Tel: (0909) 485342 (Worksop) 
• Yaesu FT29OR Mk11 with accessories (nicads, 
charger.  l/s).  £340.  Microwave  Modules 
MML144/30LS 30W linear amplifier, £65. Drae 4A 
PSU, £30. Hansen FS300V SWR/power meter, £20. 
Commodore C64 computer with PSU, joystick, 
data recorder and assorted software, £95. Citizen 
DP560 dot matrix printer (uses 3 inch paper), £25. 
All items in excellent condition. Contact Mark 
Lees G8X0B, 12 Alesia Road, Luton LU3 3QH. Tel: 
(0582) 574073 (after 6.30pm) 
• Computer power supply. 2.4 volt, 75 amp, brand 
new by I CL (sorry no data), £15 collected. Loads of 
old valves, all new and boxed, sae please for a 
quote on any type(s) required. 100 new assorted 
capacitors. £1  post  free.  Video  distribution 
amplifiers, audio jackfields, switches, multicore 
cable,  scopes.  meters,  ex-BBC  equipment, 
motors, leads. plugs, sockets. fruit machine, fans, 
mainframe computer. Cheap to callers. K Bailey, 
40 Seymour Close. Selly Park, B'ham B29 7JD. Tel: 
(021) 472 3688. any time 
• Sunair automatic antenna tuner type SAC-
69(A). automatically tunes for mm VSWR from 2 to 
18MHz (can be modified for other freq). Up to 130W 
power. Complete with manual. £45. Write to DJL 
G8YTE, 202 Farmers Close, Witney, Oxon OX8 6NS. 
Tel: (0993) 2864, evenings 
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• Eddystone 77OR Mk11 19MHz to 165MHz. £125. 
Hammerlund H0170, 1.8MHz to 54MHz. £125. 
Microdot CW, RTTY, ASCII. £150. R208 10MHz to 
60MHz, £90. MS1 mobile stand and charger for 
2500, £25. SMC monitorscope, £70. All in good 
condx with manuals or exchange any for 70cm 
equip, heavy duty rotator. HF linear, good quality 
SWR power meter or WHY? McCallum G4VNG. 
Tel: (0733) 231639 
III Sony ICF-7600D portable SW FM receiver with 
mains PSU, boxed £110 ono. Tel: Pete. 01-393 9115. 
Epsom 

WANTED 

• Scope Tektronix 453. urgently wanted, working 
or not. Also manual or copy for same, will pay costs. 
Tel: 648 7483 Mitcham/Morden 
• Spare hearing aid. Behind ear or spectacle 
frame type. G3VMR. Tel: (0628) 24929 any time 
• Valves wanted by radio/audio enthusiast, also 
information and obsolete equipment for pre-war 
valve manufacture, coil winders, spot welder, 
small 100W RF heater, small oven, vacuum pump. 
small Hunton press and any tools. Pre-1960's valve 
amplifiers. N Covington. PO Box 23. Letchworth, 
Herts SG6 1PF. Tel: (0462) 679681 
• Sony  CRF-330K.  Also  Pan-International 
Crusader 'X' 12 band Rx, must be exc condition and 
moderately priced. Private cash buyer. Have ZX81 
16K PSU. plus KWEB 8m Russian Telefoto camera 
in leather case, would exchange for National 
Micro 9. Sony ICF7600D or any traveller set with 
similar coverage. Tel (061) 7431570 
• Can someone help? I need two 'R valves. 
someone must have some somewhere! Tel: Dean. 
(0594) 36021 
• Lafayette general coverage HF receiver circuit 
diagram, manual. etc or any info. Especially S-
meter circuit. Will cover all costs of copy, post. etc, 
or could I borrow original for copying? (Work 
being undertaken on behalf of young SWL) All 

help would be most appreciated. Please write 
(OTHR) or tel: Roy GOBZT. Sedgley (09073) 78792 
• Yaesu FT7B. urgent, good price paid. Also 
NATO 2000 must be original and not tampered 
with. Tel: (0283) 221870 
• Dual beam scope, bandwidth about 20 meg, 
must be solid-state, but looks not important. RS or 
similar disc drive exerciser, and Dysan or similar 
alignment diskette. Manual for Adaptec 4000 hard 
disc controller. 8271 disc controller chip. Direct 
dial modem. 51/4in drive alignment diskette. Tel: 
David, Harrogate (0423) 872045 
• Dead or alive! HRO Rxs and coils p/s spkrs etc. 
Want ham band b/spread coils and all HRO type 
bits and pieces. Tel (0908) 313507 
• Help: Science teacher has started a project into 
ham radio for the blind, problem being how (apart 
from carrier noise on Rx) do you tune/load a valve 
rig, is there an audio unit one can use'? Also has 
anyone a PSU that's not wanted lying around, for 
an '807' Tx. or even an 807 set up complete for 40 
metres phone? A gift would be most welcome or 
very low priced, please write. All letters replied to. 
Mr  Bendicks  (ST).  c/o  120  Loughton  Way. 
Buckhurst Hill, Essex 1G9 6AR 
• Lynx printer. must be in working order and 
have operating instruction. K A R Grant, 3 
Sandymount Avenue. Bognor Regis. Sussex P022 
9ET. Tel: (0243) 823176 
• Has anyone for sale a battery charger that 
would recharge 12 Nickel Cadmium cells size 'D.. 
Help is required in repairing a •Minim• digital timer 
model DT1200. I understand the chip needs 
replacing. which is a (AY-5-1230) GI MT7911U, fault 
is that the LEDs have gone haywire. A cheap auto 
reverse cassette player wanted, held together 
with string and tape would do. as long as working. 
Contact Mike Evans. Tel: 01-505 6303 
• Can anyone please help with circuit diagram or 
service manual to get faulty Pye Pocketphone PF5 
working/ Also, can anyone please help with 

information on Swanco Products Coventry 70cm 
converters'? Coil information etc required for 
28MHz IF model, photocopies would help, will pay 
costs. G8AYK D Johnson, No 2 Church House Rd, 
Berrow. Burnham on Sea TAB 2NG. Tel: (0278) 
784570 
• Fellow amateur electronics fanatic or ham radio 
fanatic willing to exchange circuit ideas. etc, 
please contact me. Also, does anyone have data 
sheets for TAA550, will pay your price if fair. 
Stephen Clapson, 44 South Road, Portishead. 
Avon BS20 9DX. Tel: Portishead 846484 
• Exchange top of the range Fluke model 77 
digital multimeter with analogue bar graph, plus 
rubber case for Realistic Pro30 synth hand-held 
scanner, or similar h/held synth scanner with 
airband. Tel: (0207) 544342 eves/weekends 
II Can anyone supply the data sheets and/or other 
relevant paperwork, or photocopies of the above 
paperwork relating to the following integrated 
circuits:  MC135IP.  SN76227N,  TAA940B, 
TMS1045NL.UPC1350C? If so, please contact Mr S 
Clapson by writing to him at the Jubilee Day Care 
Centre, 49 Slade Road, Portishead, Avon BS20 9DX 
or by phoning him at Portishead 846484 after 
5.00pm or before 7.00pm 
• N type connectors for Cellflex HCF V2in 50-ohm 
co-ax (the correct ones. not Andrews 44 ASW). 
Also wanted. Andrews FSJ4-50B co-ax 1/2 in 50-ohm 
superflexible. any length considered. Contact Ian 
on (0676) 40744 after 6pm 
• Info & circuit for WD scope, Hartley CT316 ref 
10S/14605. Info & circuit for scope. EMI 101. Serial 
H00363. Free copies of 1-1,-Fl News magazine 1961 
to 1978. collect or pay carriage costs. Also Amateur 
Cale World magazine. 1950 to 1961. Greenfield, 20 
Church Meadow, Lilleshall Newport, Salop TF10 
9HD. Tel: Telford (0952) 604302 
• SP102I/spkr, good condition please, price etc to 
Bob, 41 Poets Corner. Margate, Kent CT9 1TR. Tel: 
(0843) 225445 

FREE CLASSIFIED AD ORDER FORM 

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

Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate 
sheets for second and subsequent ads 

For Sale   J Wanted 

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

Name/Address 
PostcodeiTelephon, 

USE SEPARATE SHEET FOR MORE WORDS 

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

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

MERTON GARAGE AND POST OFFICE, MERTON. 
Mr OAKNAMPTON, DEVON EX20 3DZ 

OPEN 6 DAYS 9-6 LUNCH 1-2pm 
EARLY CLOSING THURSDAY 1 00pm 
(SUNDAYS BY APPOINTMENT) 
SPECIALIST IN 934 MHz 

SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT 
AMATEUR ACCESSORIES CATERED FOR 

08053 200 

RF DEVICES AT ROCK 
BOTTOM PRICES! 

Nobody beats us! 

Over 30.000 RF devices at low prices 
REPLACEMENT RF TRANSISTORS 

MRF454 HF/SSB 80W  £24.50 
MFR450 HFiSSB 50W 
MRF238 VHF/FM 25W 
MRF475 HF/SSB 20W 
2SC1969 HF/SSB 18W 
2SC2043/1307 HF 16W 
2SC1947 VHF 3.5W 
2SC1946A VHF 32W 
BLW 6OR HF'VHF 50W (Special) 

REPLACEMENT RF POWER 
MODULES 

M57704/SAU3 UHF 15W 
M57712/37 SAV7 VHF/FM 25W 
M57713/SAV8 VHF/SSB 15W 
M577115/8AU4 UHF/888 15W 
M57719 VHF/PMR 15W 
M57727 VHF/SSB 38W 
M57749/SAU11 934/FM 7W 

£11.60 
£12.80 
£3.25 
£2.75 
£2.00 
£7.60 
£15.30 
£7.50 

£39.20 
£39.50 
£9.00 
£49.50 
£31.20 
£47.50 
£39.20 

Send £1.00 p&p. SAE for full list 
All prices inc. VAT 

Many Ic's and other types in stock 
Equivalent for most devices available 

RAYCOM LTD 
DEPT AR 584 HAGLEY RD WEST 

QUINTON BIRMINGHAM 
B68 OBS 

021 421 8201-3 
(24hr answer phone)  r71 

WORKSHOP SERVICE MANUALS 
ANY MUSIC AUDIO, MONO TV - f4.50 
ANY COLOUR TV. AMATEUR RADIO - E9 50 
ANY VIDEO RECORDER. TEST - E19 50 

STATE MAKE/MODEL/TYPE. PLUS 50p post. 
LSAE ENQUIRIES OTHERS PLUS FREE REVIEW 

MAURITRON (REW), 8 CHERRY TREE ROAD, 
CHINNOR, OXFORDSHIRE OX9 4OY. 

NORSE CODE PREPARATION 
Cassette A 1,2 worn for amateur 
Cassette 8 12-25 wpm for professional examination preparation 
Each c sssss te ,11 type COO 
Price of each cassette (including booklets) £395 
Morse key with separate battery (PP3) - driven solid-state 
oscillator and sound transducer produces clear tone for sending 
practice Price of key with electronic unit DI 05 

Price inclytIAA peAtA99_;:cd::: aw. only 
BIN E NC ThOle = E1414 

11 Lempoker• WOW. = We,  PO4 SUB 

TURN YOUR SURPLUS 
ICs TRANSISTORS 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 
Est Over 10 years 

CONQUER ELECTRONICS 
Offers a wide range of electronics co mponents 
and many TV and VIDEO panels (tested and 
untested) at unbelievable prices. We also stock 
TV. HiFt and VIDEO service manuals at very 
competitive prices. For more information please 

ring Woking (04862) 71897 
or write to 

Conquer Electronics 
25 Windsor Way, Maybury, 

Woking, Surrey GU22 8DT. 
cheques payable to C CONQUER 

Selectronic 
The UK's leading suppliers of 
934MHz personal radio equipment 

203 High Street 
Canvey Island, Essex, 
Tel: 0268 691481 
(Open Mon-Sat 9-5.30) 

Amateur radio equipment also in stock 

JAPANESE Ic's (PART OF OUR RANGE) 
AN71 78 £2 95 (385406 C2 20 HA1371 £2 20 /181392 £2 50 HA139. £2 95 
HA1397 C2 751481398 £2 75. HA13001 £2 95 1844443 Et 80 LA4461 tl 80 
LA4507 £4 25 1C7137 C2 75 M51517 C2 80 MI13705E1 80 MB3712 Cr 50 
MI:13722C) 50 MI33730 C2 50 MI53731 £3 50. STK461 £7 50 STK463E8 40 
TA7205AP El 00 TA7222AP £1 30 TA7240 £2 95 TA7241 £2 95 TA7270 
C2 75 TA7271 £2 75 TA7274 £3 95 TA72130 £3 50 TA7215i £2 95 TA7282 
£2 95 TA7283 C2 95 TA7288 C2 95. TA76,1 £3 20 UPC575E1 00 UPC1156 
£2 95 UPC1 181 CI 10 UPC1 182 CI 10. UPC1 185 £250 UPC1 188 £2 75 
uPC1230c2 SO UPC1263 £2 50 UP1277 £2 75 UPC1278 £2 75 UPC136.5 
£360 UPC1394 Et 95 
ADD 600 POST AND PACKING AND THEN ADD 151, von  TO TOTAL 

T POWELL 16 PACONOTON O MEN LONDON W2 15.0 
OPEN NOWPR1 10A1A4IPIA SAT 0/11412 NOON. 

TELEPHOFIE 01 723 0244 
ACCESSNISA. TELEPHONE ORDERS •CCEPTED OVER £5.00 

THE SCIENTIFIC WIRE COMPANY 
911 Foraal Road, London E1 7. Telephone 01.531 15813 

ENAMELLED COPPER WIRE 

SWG  fib  Sox  4o1  201 
8 :0 34  363  209  1 10  088 
35 to 39  382  231  127  0.93 

40 to 43  6.00  3.20  225 
44 to 47 

48 

14 to 30 

14 to 30 
Fluxcore 

Solder  590  325  182  094 
Please add 15% VAT Orders under t2 add 20p 
SAE for list of copper and resistance wire 

Dealer enquiries welcome 

8137  5.60  349 
15.96  9.58  6.36 
SILVER MATED COPPER WEE 
909  520  293 
TWINED COPPER WIRE 

397  241  1 39 

1.61 
2.75 
3.659 

1 97 

0.94 

Radio& 
Electronics 

World 
This method of advertising is available in 
multiples of a single column centimetres - 
(minimum 2cms). Copy can be changed 
every month. 

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

SMALL 
ADS 

m o m mia m m m • • • • • • • • • • • • • • ••• ••• ••• 
I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM 

I TO: Radio & Electronics World  Sovereign House 
Brentwood Essex CM14 4SE England (0277) 219876 

I PLEASE RESERVE  centimetres by  columns 

• FOR A PERIOD OF 1 issue... ..... E 3 issues   6 issues  11  12 issues   

I COPY enclosed  E 
1 .. PAYMENT ENCLOSED:   I  £  - 
M  1 
I CHARGE TO MY ACCOUNT 

I COMPANY   
II ADDRESS   
I SIGNATURE  TELEPHONE   

to follow   

LI 

Cheques Should be made payable to 
I Radio & Electromcs World Overseas 
I payments by International Money Order • 

Credit Card 

CREDIT CARD 

EXPIRY DATE 

1 
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Telephone 
the advertising 
department on: 
0277 219876 
for details 

ALL THE SUPER 
BARGAINS ARE 
ON THE 
INSIDE-FRONT 
COVER OF THIS 
MAGAZINE!! 

G4 DXX 
Video Electronics 

For Icorn, Dray. Wells. DAIWA. Datong N934 MHz 
equipment, logbooks. 
rotators, cable, etc 

OPEN 9-5pm. Closed Wednesdays 

141 Lancaster Road, Morecombe Lancashire LA4 SO, 

Phone: (0524) 418873  11_71 

JAYCEE ELECTRONICS LTD 
JOHN GM3OPW 

20 Woodside Way, Glenrothes, 
Fife KY7 SDP 

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

Quality secondhand equipment in stock Full 
range of TRIO goodies Jaybea m - Microwave 

Modules - LAR 

ETESON ELECTRONICS 
158 Lower Green, 

Poufton-le-Fylde, Blackpool 
(0253)1385107 

Open 9 30arn - 72 30 130 - 530 Closed Wed I Sun 

Electronic Component Specialists 

A wide range °, electronic components. IC s. capacitors 

transistors, resistors, plugs and sockets etc 

PROFESSIONAL GRADE VHF-
FM BROADCAST EQUIPMENT 
The Galaxy range offers superb specifications 

at an economic price. We offer a special range 
of high quality transmitters, power amplifiers. 

stereo encoders, UHF repeater links, 

compressors. antennas. Powers lOw to lkw. 
Built to high specifications at an economic 

price. Meets IBA & Full Broadcast 

specifications. 

Phone now for prices and delivery: 

Cyberscan International 

3 Eastcote View, Pinner, 

Middx HA5 1AT. Tel: 01-866 3300 

CATALOGUE No24 
Bigger and better than ever before 64 pages 
crammed with thousands of exciting bargains 
Electronic  components.  power  supplies. 
motors, fastenings, ballraces. tools, surplus 
mechanical miscellanea. plastics. PTFE and 
many more all at bargain prices. 

SEND 75p 

J A CREVV & CO 
Spinney Lane, Aspley Guise 
Milton Keynes MK17 8JT 

R. WITHERS COMMUNICATIONS LTD A : 
Manufacturers, importers and suppliers of world fa mous communication products 

584 HAGLEY ROAD WEST OLDBURY, WARLEY, BIRMINGHAM B68  OBS 
021-421 8201/2/3. CELLNET 0860 323056. PRESTEL MBX 214218216 FAX 0215614074 

Amateur Radio. Business Radio, Radio Telephones, Sales, Service Accessories and antenna systems. 

Titotw-i YAESU  clY  THE TECHNICALLY ORIENTATED 
RADIO COMMUNICATION 

RADIO SERVICE ENGINEERA SPECIALIST 

£8,000-£15,000 
Ray Withers Communications Ltd. based near Birmingham are a small but very dynamic marketing lead company Due to 
increasing business we are urgently seeking service engineers for field work and bench servicing on the latest portable, mobile 

and based transceivers often employing CTCSS tone squelch, as well as general Amateur Radio equipment servicing 
Do you have the flexibility and skill required for this well paid position/ Practical ability would be even more important than 

formal qualifications if for instance you are a radio amateur who can, with confidence, build and repair your own equipment, you 

could be ideal , 
A basic knowledge of radio is essential, and a practical test may be given if you want to improve your career prospects, then 

come and show us what you can do, 
We are conveniently situated close to junction 3. MS We use modern test equipment and work in a small friendly environment 

with a team of talented people 
Please send a written application or call Ray Withers personally. on the above telephone nurr N. 

WE OFFER YOU THE CHANCE TO GROW WITH AN EXPANDING COMPANY, PROVIDING BUSINESS 
AND AMATEUR RADIO ENTHUSIASTS WITH TOMORROW'S RADIO TECHNOLOGY TODAY.. 

per annum 
plus expenses 

EX R.A.F. VULCAN 
SOLID STATE. 

Tail warning Radar. Indicator unit (Part of Red 
Steer) Last Chance to Obtain A Once 
Operational Item  £4950  Securicor 

BRENT ELECTRONICS 
Tel: 0472 690383 

D & D ELECTRONICS 
(Kennington) 

The sort of shop you used to see in 
Lisle St. All sorts of surplus supplies. so come 

along and browse or send 
SAE for info. sheets. 

3a Braganza Street, London SE17 3RD 
Tel: 01-793 0054 (Open 6 days a week) 

COUNTY 
GUIDE 

RATES 

BOXES ad saes 

20 mm x 59m m single 

40mm a 59m m double 

Total  Ad space 
prepayment  single 
rates  double 

3 issues 
£A7.00 
£94.00 

6 issues 
£88.00 
£176.00 

12 issues 
El 58.00 
£316.00 

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM 

TO: Radio & Electronics World Sovereign House Brentwood Essex 

CM14 4SE England (0277) 219876 

print your copy here   

NUMBER OF INSERTIONS REQUIRED 
Single County Guide  3  £47.00.  6  £88.00 CI  12  £158.00.... E 

Double County Guide  3  £94.00.  6  S176.00.E]  12  £316.00.... D 

PAYMENT ENCLOSED 
Cheques should be made payable to Podio and 
Electronics World Overseas payments by Internatio-
nal Money Order 

LConditions — Payment Must be sent with order form NO copy changes allowed Ads accepted subiect to our standard conditions, available on request 

Registered No 2307667 (England) 
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Radio &. 
Electronics 

work/ 

DISPLAY AD RATES series rates for consecutive insertions 

death m m a width nun  ad space I WS W 3 iseeee 6 Weeds 12 lemma 

61 x 90 'epage £91 00 £86 00 £82 00 £73.00 

128 x 90 or 61 x 186 1/4  page £160 00 £150.00 £145.00 £125.00 

128 a 186 or 263 x 90 1/2  page £305 00 £290.00 £275.00 £245.00 

263 x 186 1 page £590 00 £560.00 £530.00 £47500 

263 x 394 double pa e £1140.00 £1070 00 £1020.00 £910.00 

ADVERTISING RATES & INFORMATION 

COLOUR AD RATES 
colour rates 

exclude  cost  of separations 
series rates for consecutive insertions 

depth m m a width m m ad epee* 1 issue 3 Issues 6 ANIINAII 12 Meuse 

128 x 186 or 263 x 90 

297 x 210 

'A? page 

1 page 

£420.00 

£810.00 

£395 00 

£760 00 

£375 00 

£730 00 

£335 00 

£650.00 

SPECIAL POSITIONS 
Covers 
Bleed 
Facing Matter 

Out ode back cover 20% extra inside covers 10% extra 
10% extra  (Bleed area - 307 x 220! 
15.. extra 

DEADLINES •Dates affected by public holidays 

Sept 87   16Jul137 

Oct 87  13 Aug 87 

Nov87   10 Sep 87 

Dec 87  15 0ct 87 

 22Jul 87  24Jul 87   13Aug 87 

 19 Aug 87   21 Aug 87    10 Sept 87 

 16Sep 87  18 Sep 87  8 Oct 87   

 21 Oct 87  23 Oct 87  12 Nov 87 

CONDITIONS & INFORMATION 
URNS RATES 
Series rates also apply when larger or additional 
space to mat initially booked is taken 
An ad of at least the minimum space must appear 
in consecutive issues to qualify for series rates 
Previous copy will automatically be repeated if no 
further copy is received 
A hold ad is acceptable for maintaining your 
series rate contract This will automatically be 
inserted if no further copy is received 
Display  Ad  and  Small  Ad  series  rate 
contracts are not interchangeable 

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

COPY 
Except for County Guides copy may be changed 
monthly 

No additional charges for typesetting or illustra-
tions (except for colour separation') 
For illustrations lust send photograph or artwork 

Colour Ad rates do not include the cost of 
separations 

Printed — web-offset 
PAWNOR 
Above rates exclude VAT 
All single insertion ads are accepted on a pre-
payment basis only unless Sn account is held 
Accounts will be opened for series rate advertisers 
tabled t to satisfactory credit references 
Accounts are strictly net and must be settled by 
publication date 

Overseas payments by International Money Order 
Commission to approved advertising agencies is 
10% 

COM MONS 
10% discount if advertising in both Radio I 
Electronics World and Amateur Radio A voucher 
copy reit oe tent to Display ancl Colour advert' WS 
Only 
Ads accepted subiect to our standard conditions. 

SON fuende 1111.0111AATION CONTACT  available on request 
Radio  Electronics World Soyeregn House Brentwood Essex CUM 4SE 
(0277) 215175 

ADVERTISERS INDEX 
Aerial Techniques  52 

Barrie Electronics  47 
J Bull  67 

Cirkit  42 
P M Components  6,7 

Display Electronics  48,49 

CPL Elec  52 
Exchange Resources  54 

Greenweld  43 

lcom  20,21 

Keytronics  57 

Marlow  47 

Newtech  54 

QSL Mailbox  68 

Brian Reed  42 
Riscomp  54 

Sherwood Data  27 
Specialist Semi Conductors.... 14 
C R Supply  39 

Technical Software  39 

Western Elec  11 
R Withers  2 

Xen Electronics  31 
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£1 BAKERS DOZEN PARCELS 
Price per parcel is E 1 00, but it you order 12 you get 

one extra tree 

All the parcels listed below are brand ne w components 

Unless marked s h 

1 - 5 13 amp nng main junction boxes 
2 - 5 13 amp ring main spur boxes 

5 - 3 hush electrical switches 
- 4 in flex line switches with neons 

8 - 280 watt brass cased elements 
9 - 2 mains transformers with BV 1A secondaries 
10 - 2 mains transformers with 12V ; A secondanes 
11 - 1 extension speaker cabinet for 6; ' speaker 
12 - 5 octal bases for relays or valves 
13 - 12 glass reed switches 
14 - 4 OCP 70 photo transistors 
16 - 4 tape heads. 2 record. 2 erase 
1 7 - 1 ultra sonic transmitters and 1 ditto receiver 

18 - 2 15000 mfd computer grade electrollics 
19 - 2 light dependent resistors 

20 - 5 different micro switches 
21 - 2 mains interference suppressors 

22 - 225 watt crossover units 2 way 
23 - 1 40 wan 3 way crossover unit 
28 - 1 6 digit counter mains voltage 
30 - 2 Nicad battery chargers 
31 - 1 key switch with key 
32 - 2 humidity switches 
33 - 2 aerosol cans of ICI Dry Lubncant 
34 - 96 x 1 metre lengths colour-coded connecting wires 
36 - 2 air spaced 2 gang tuning condensors 
37 - 2 solid diaelectric 2 gang tuning condensors 
38 - 10 compression trimmers 
41 - 6 Rocker Switches 10 amp mains SPST 

43 - 5 Rocker Switches 10 amp SPOT Centre Off 
4.4 - 4 Rocker Switches 10 amp DPDT 
45 - 1 24 hour time switch mains operated Is h 

46 - 1 6 hour clock timeswitch 
48 - 2 6V operated reed switch relays 
49 - 10 neon valves - make good night lights 
50 - 2 a 12V DC or 24V AC. 4 CO relays 
51 - 1 a 12V 2C 0 very sensitive relay 
52 - 1 12V 4C relay 
53 - 2 mains operated relays 3 a 8 amp changeovers 
55 - 1 locking mechanism with 2 keys 
56 - Miniature Uniselector with circuit for electric jigsaw 
57 - 5 Dolls House switches 
60 - 5 ferrite rods 4" o 5/16" diameter aerials 

61 - 4 ferrite slab aerials with I. & M wave COlis 
62 - 4 200 ohm earpieces 
63  1 Mullard thyristor trigger module 
64  10 assorted knobs ; spindles 
65 - 5 different thermostats, mainly loo metal 
66 - Magnetic brake - stops rotation instantly 
67  Low pressure 3 level switch 
69  2 25 wan pots 8 ohm 
70 - 2 25 wan pots 1000 ohrn 
71  - 4 wire wound pots - 18. 33. 50 and 100 ohm 

73  43 watt woe wound pots 50 ohm 
77  1 time reminder adjustable 1-60 wins 
78  5 5 amp stud rectifiers 400V 

85 - 1 mains shaded pole motor I" stack - ; shaft 
86 - 25 - all fan blades fit ;" shaft 
87 - 23" plastic fan blades fit I' shaft 
88  Mains motor suitable for above blades 

89 - 1 mains motor with gear box 1 rev per 24 hours 
91 - 2 mains motors with gear box 16 rpm 
93 - 4 11 pin moulded bases for relays 
94 - 5 87G valve bases 
95 - 4 skirted B9A valve Oases 
96 - 1 thermostat for lodge 
98  1 motorised stud switch Is h 
101  - 1 2; hours delay switch 
103 - 1 6V mains power supply unit 
104 - 1 40., mains power suet * unit 
105 - 1 5 pin flex plug and panel socket 
107 - 1 5" speaker sae radio cabinet with handle 

109  10;" spindle type volume controls 

110 - 10 slider type volume controls 
112  1 heating pad 200 watts mains 
114  1 1W amplifier Mullard 1172 
115 - Well mounting thermostat 24V 
118 - Teak effect extension 5" speaker cabinet 
120  p c b wrth 2 amp full wave and 1 7 other mos 
122 - 10 mtio twin screened flex white p v c outer 
132  2 plastic boxes with windows, ideal for interrupted 

beam switch etc 
155 - 3 vancap push button tuners with knobs 
188 - 1 plastic box sloping metal front. 16 e 95mm average 

depth 45mm 
241 - 1 car door speaker (very fiat) 6j" 15 ohm made for 

Radiornobile 

24:s - 2 speakers' 6" a 4" 15 ohm 5 watt made for 

Radiornobile 
266 - 2 mains transformer 9V ; A secondary split pnmary so 

OK also for 115V 
267 - 1 mains tronsformers  15V  1A  secondary p c.b 

mounting 
330 - 2 6V 0 6V mains transformer 3A p c b mounting 
350 - 40 double pole leaf switches 
365 - 1 7uf 660V 513hz metal cased condenser 
453 - 2 21in. 80ohm loudspeakers 
454 - 2 21in. Bohm loudspeakers 
463 - 1 mains operated relay with 2 sets c/o contacts 
464 - 2 packets resin filler/sealer with cures 

465 - 3 5A round 3 pin plugs nvill frt item 193 
466 - 4 7 segment I e d displays 
•70 - 4 pc boards for stopping, lots of valuable parts 

473 - 1 5" 4ohm speaker with built in tweeter Radiorriobile 
480 - 1 3A double pole magnetic top saves repairing fuses 

498 - 4 10000 25V axml electrolytic capacitors 

TELEPHONE BITS 
Master socket Plea wage arrestor - ringing condenser etc) and takes 
8 T. plug   C3.95 
Extension socket   £2,95 
Cue adaptors 12 from one socke0   £3,95 
Cord terminating with 13.T. pkria 3 metres   £1 
Kit for convening old entry a minol box to new 11.T. master socket. 
complete with 4 con cable cable ripe and 2 ST extension 
sockets    f 11.50 
100 mtrs 4 core telephone cable  £8.50 

COMPACT FLOPPY DISC DRIVE EME-101 
The EME-101 dnves a r diSc of the new standard which despite 
its small size provides a capacity of 500k per disc, which is 
equivalent to the 3i" and 5j" discs We supply the Operators 
Manual and other informaton showing how to use this with popular 
computers BBC, Spectrum. Amstrad etc All at a swat snip once 

of £27.50 including post and VAT Data available separately £2. 
refundable if you purchase the drive 

EVERLASTING BATTERIES! 
Wid xn km.. know. Mei swar m, the inn., betary has at "cost nelson. 
Mel kb. Mich metes it salable fa emergency lufday  Sallialf applcaticen. Me for 
emo clocks end nstnerents the draw only rnaoscom arrests The Mom barley 
we have n 311 end about at Mg and lade 2p can Pros 2 for CI re BO 558 Note 
these plug oto 04 socket cur tel 80553 

3 POLE MODEL MOTOR 
Will armee horn se km as 1 55 do speed will mouse nude, ettM velem a 
caused. C 95 however s gamma takes am and an geed amens content - se 
real nom fa models Sue appro. 28em x 40nen mote remota Indere, Ked 
length sande 60p said our re 13M30 

CASSETTE STEREO TAPE HEADS 
With mounting brackets and with tam aides port me record playback end tie oder 
98 . 11  aaa rel 80541 

OPTO INTERRUPTER 
Caro m of e IR ernmer mourned close to lynt deponent aorta elm kg Ma IR is 
ntorupted the Mom, of resistance can be made to tench or mean • relay - melte 
tor countog. motor stopping etc PM. 2 fa CI re 80545 

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

El-Electricity Beard  the immersion heater Price of adaptor kit 
Sesremeed 12 realks.  is E2.30 

12 volt MOTORS BY SMITHS 
Made for use in cars, etc these are 
very powerful and easily reversible Site 
3 : ' long by 3" die They have a 
good length of I" spindle - 
1/10 hp £3.45 
1/8hp E5.75. 1/6 hp E7.50 

• 
SOUND TO LIGHT UNIT 

Complete kit of parts for a three channel sound to light unit 
controlling over 2000 watts of lighting Use this at home if you 
wish but it is plenty rugged enough for disco work The unit us 
housed in an attractive two tone metal case and has controls for 
each channel. and a master on, otf The audio input and output are 
by  sockets and three panel m ounting ruse holders provide 
thyristor protection A four pin plug and socket facilitate ease of 
connecting lamps Special price is r 1 4 95 in kit form 

T his M onth 's S nip 

r YOU OR MONITOR real To work oath compute cc ease unora uses PMrs 
1•Cli and or,. Tulle ref 624 30fikk Vince tubs it rrposson ado Nie !Matron 
pretense VDU is bee we and has s tsm base end ENT many Pewees onh 
16V dc supply to sr rt going  s nude Les Wo wed meal hamwork ten Ass 
open sides so thould be laud If peat hiety wah a dna do Ide iou could roe. 
s case an of tendon, 6," speakel cabman The VCILI cornet carelne *oh 
°ion diagram end lea been lee tested and ho mes months guarantee Offered 
▪ e lor he, her sole fetes re asking for the tee alone only 816 pisn C3 pm 
We also hem nee that abed the be test men band nee but offered recut 
gurantee  f8 plus C3 post We do  for the 165 24 peu to were. Ns mon. 
tor price aft our re 3P26 

SLIDE SWITCHES 
Sub rreniature sue 055 Once. lorrn sngle pole cheer meo w off Prm 5 for ft tel 
80553 

LO W VOLTAGE RELAY 
OMRON 3 55 coel. plug in 61 sockets. Sal,, Cantett &end ram offered et silly poce 2 
MEI ref 80548 

POLARISED RELAY 
Depending upon ris M ew dc went in Mr 14 U, makes Ors per cram to rt could 
be used to protect Meuse nonments eas e mrth Wasp niece,, vamp Ire etc 
2 to Cl re 191549 

SLOTTED OPTO SWITCH 
hen red meter and senor mounted in slotted ncolding. so fiat the mete beam *hie 
leoken rnalin a COMA-OM Swath can be used in electr im eaten speed sensing oc 
et Prom 2 toll ref 80545 

24hr TIME SWITCH 
Bastrefults made loth West German motion Just under 4" souse with 15arro c,o 
contacts can be tat inyerere wound 24te dial to tM na me 15 mins elan wer e mends 
meth Re 8P6 be kora we he eone 300 Pim C13 

COMPUTERS 
TM Avon Electron as used In many schools in perm end serous robs Wats 
nto ceasefire:1i and Whote TV Proper pm wesC199 our Price tread and 
*alma (45 • 83 post, tested bit skyey Nulty C36 • C3 post and MIN tested 
tea nen working En • E3 pe a en ma ere complete with mans P S U 300 
pmer hexbook. TV fed, end stoner camera RAI ranee of Senora also in nock 
e my bee prom 

TELEPHONE LEAD 
3 mos long armoring one end web met BT, flat plug end IN other end with 4 coracth 
coloured coded ems to to phone or me mo * Mu the lied on old phone owing n 
smear for ma 8T Keel Pnce El tel 80552 a 3 be £2 ref 24164 

PO WERFUL IONISER 
Green eppros 10 tem frate IONS that the III arid m ar arises file 
afresh ree harm office amp eon room etc Makes you Id lielte aid rierk 
Pa le - a complete mein apagatad kit case rickAed £9.50 • £2 P&P. 

J & N BULL ELECTRICAL 
Dept. R.E., 250 PORTLAND ROAD, HOVE, 

BRIGHTON, SUSSEX BN3 5QT 
MAIL ORDER TERMS Cash, P 0 or cheque with order Orders 
under £20 add Et menace charge MomMy account orders accepted 
from schools and pubic companees Access & 8/card orders 
accepted Brighton 0273 734648 or 203500 

NEW ITEMS 
Soma of the arm bunted in or anent Mt Mach you mll rea m inth to, peal  ....• i t  

£2 POUNDERS* 
24120 - 1 osidesid dockiverk lentre end therrnetal ke baler control 
2P122 - 1 30a May meth sierra mounter wei panto knob 
2P123 - 125a rotary reir ch, surface manna cover emend. NO mean lee and 

all 
2P124 - 1 260, 001.111 block can:Sensor 
2P127 - 1 313e teem mem aseembly on heat sees 
29129 - I lOrtm mete 1155 m sucipted enth advt. for 2305 
29131  - 1 Gear mike 231)5 htl Ow Crawl meta 
24132 - 1 ceding ber'tte be In earner or protection 
2P133 - I Drool brake 20s. Dee m tot C50 
7P134 - I 9V 5E0inA pm. ems nto I3a socket 
P135 - IS, 10 onductor crea m. cable 
25538 - I 2in. Wines mob for tingentri blooms 
2P137 - I Ther m couple, steams steel Wed tot rreaserria Interne haat 
29138 - !Mem transformer 205-0-20V le rime manter 
2r141  - I reckirmerla berry 0 on 14 AH) sok* tag ended 
2P142 - 10er 4 pas intercom cable VAste PVC outer 
2P144 - I mons minted relay with 4 o A. c:o contacts 
2P145 - 1 10.030 uf 70Vdc enicethrig Mauler 
24146  - tI. smufIhoCdo smoother remote 
2P147 - 1 10. 100ohro be reeding !meaner 
P148 - 1 Technical mammon or T PM Mindere  iuu tur trW 
2P149 - 5 Of batten reared well Pa m 
24150 - IPSO Woos off al conmonsms for 240 ?Adria/end 
29151  - I Mete box 14, x 14 a 4 ind lid add C2 00 post 
06152 - 1 MOM star ammo SOO 2505 
P153 - 1 Two stew meow unwed but Ini reed 
29154a - 1 Maid Merger - plug nto 13a socket 525 Mk man 
P1546 - triad che w — plug CIO 134 socket 65 954 output 
2PI55 - 1 Mons Malaria. meg 113 17. 18 6 20V 60W 
2P1513 - 1 Own thaforste alb Map cabbreted knob 
2P159 - 1 W 500ies easel WM wrens lead arr output Wed 
2P160 - 1 13a plug ehipier Mel ulm 3 13e Ow, 
?Piet  - 1 6" dimmed sib alert 
2P162 - I Stem Wee PCB sameng dionormis 035 
P163 - 1 AE Wider cipeifte 120 6605 AC a 15005 dr 
2P163a - 1 AE Warm cipstio 14u1 3505 AC or 8005 dc 
2P164 - 3 PMer linde 3 Mrs lap togs one &OBI Meg other 

£3 POUNDERS* 
3P1  - 10C roltaaa double or Mem for 175 to 245 12 to ed 24 to 125 
3811  - I 2419 tens midi So wn nem condemn Guerardeed 1 yew 
311  - 175 500mA pm plies ar 13a sodurt 
3P10  - 1 Mem transformer 505 24 red 6 3 Mot tern wren, upogn mounter. 

by dos ed 
3p13  - 1 Nom Nur to M  mins lee of manna up to 25s 
3P15  - 1 esterproof case isle tate 200 net nonfarm 
P16  - 1 mine box 3 lamps on Nu plate or metal tes sizo 5, a 3, 
3P17  - 1 cholia and vale to eon riluornant tine M 125W 
Ple  - I 225 la runs transformer oft bridge act titled on top pane 

- I 0-5a renew 3, K dose equernent 
P21  - I poem Note correction condenser 35ut 350K 
P22  - I 203ra - auto tranfornw 230 to 1155 torracki ancapsuletad 1 50 post 
P23  - I 365-0-365 tamed 205-0-205 100re 
P24  - I 3' he m also to Amour es 
P25  - 1 7" Elearcion pees 

£4 POUNDERS* 
4P1I  - IE. Radio sere 
0012  - 50m Mr loss tom 75ohn • C 1 post 
0013  - 3 Iketemon tam and tat swathes 15arna 
0014  - 1 150. ems transformer  cora 435 354 wooden 
4P15  - 1 persehd ram r traIt mad rota parte, final geed 60norn mons 

sentsd. mold aperalo door opine etc 
4P1  - 1 Ureasiscie 3 poke 25W 505 cal steralard sus 
0019  - 1 Mk ear miti dame display 10101510051 
019  - 1 121/ dc mem will fa to garb°. 4P20 
4P20  - 1 Goo me yang speed reductor 

£5 POUNDERS' 
5936  - 1 Trwakeme trope mounting 230.240V amen 2 a 100 le mond.' 
5PI38  - 1 Trombone, in ivetedrcol tree bee 245 54 add El post 
5P89  - 1 4 bra Meng element each ?Inv deal m anor *Mr 
5P30  - 1 T ap temente limos with mom et one end 
5P91  - 1 14' blower motor or male 
5P92  - 15, Audio oral Omar so me 75ohn super low loss for 15 
5P93  - 1 6" MO M bell 245 dc a 
5P94  - I Current transformer 145 an orth le dc input 
5P95  - I Witma plat° cell 
sesi  - 1 Impedence metching yenta.. 0-4-5-8-160 pan 100 KO f150 post 
5P96a  - 1 0-90e Na me for rnOuritavg mode contra panel 
5P9I30  - 1 0-180a ammeter for wonting onside control pare 
5P99  - 1 Mons rimmed bloom anodise outert toot •pp 5" a 1," 
5P100 - 1 Mons seer 45,1 switch 30 IS. hosed proofs 
5P101  - 1 Model motor I per tom 65 termer 

£7 POUNDERS* 
7P1  - 1 Instant heat solder pun - mons with aremels op end rob light 

£8 POUNDERS• 
sPI  - 1 Cheraw transformer 10. upright rtiountra1 230 244 [...IN 18, 10, 

warren 
892  - 1 5" uncliedome eleentell ',amble fa e fe, dare a burgle Mem Man 

owned 
- thee sink bp powerful so KAM tor reerei liansnenar 
- 1 , tp man, 900 rpm comma fun 

We  - I 24hr orne switch - 2 on offs 16a c,o anteC3  v  v 1 - 
8P2  - i Silent sentinel novae re, irrt 
e.g  - I Pant ten 3, a 3, a 1, 2305 meal baled 

£10 POUNDERS* 
10P13 - 
1W14 
1W15 
10P16 
19'18 
10P19 
10P21 
10P22 - 
10P23 - 
10P24 - 
10P25 - 
10P26 
1 CIP29 - 
10P30 - 
10P31  - 
1 OP32 - 

8P3 
8P5 

awe* nom with omens IDarpm Perna 
105. tee roach 1 on off per 24. era triggers CI pair 
Mu Owned mato 230 SC nuns 
powerle er mover 2 smel hoe brews wrth more in meddle 
ream game] klaxon 
175 elan Pal talky kud morn Oparatod, in eon case .15 pest 
oar metal box emir,. 20" a 7" deep lockable • C3 post 
sauna rat mere ale 
trim nucher heel 3 Imo Moen each stepper mom mooed 
kg peril meter tea sue 4Y x 2j 2011:44 rremerm scaled 1,10 
130* add 'rene wer 50-0-50W preen 8 eim ssaanderr 
Secretary phone ono-drake mirplff, meson sold at such 
125 mane coding fan 
miner.it poi on pcb has 4 comes 125/ 5V 64 125 54 50 54 
7 *tens need I Be co contacts sep swedes kr nth day 
66 rpm 1/6th hp nate remota 

£15 POUNDERS* 
15P1  - 1.1kr 115W h hare 
I5P2  - 1 kri for ma supply one cc two 15P1 amps 
15P3  - 1 tem send Mo m or mans w eed - 164 co M A KI)  7 day 

progrommble nc 3Par resew 

£25 POUNDERS* 
25P1  - 1 1500 P9 Mimic peso 245 Ii motor nark for operating morn under 

owneP 5,0 

LIGHT CHASER KIT m otor driven switch 
bank with connection diagram, used in 
connection with 4 sets of xmas lights 
makes a very eye catching display for 
home, shop or disco, only £5 ref 5P56. 
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Si ff 
QSL MAIL BOX HEREFORD HR4 7TA. UNITED KINGDOM 

QSL MAIL BOX is the alternative professional QSL CARD mailing service 
dedicated to the rapid distribution of QSL CARDS efficiently worldwide 

NO WAITING    NO POSTAGE   NO LIMITS 

Membership to QSL MAIL BOX is open to all AMATEURS and SWLs who 
wish to confirm those all important QS0s. 

All member's QSL CARDS received by QSL MAIL BOX will be despatched 
each month on the same day each and every month by FIRST CLASS 
MAIL or AIRMAIL.  FREE of post and packing charges regardless of 
Quantity. So all QSL CARDS in your box on your despatch date will be 
mailed to you. 

NO WAITING    NO POSTAGE   NO LIMITS 

Membership to QSL MAIL BOX is by annual subscription. Just complete 
the form below (Photocopies accepted) include your subscription, return 
them to us and our worldwide QSL MAIL BOX is at your service. 

DON'T DELAY OSL 100% VIA MAIL BOX TODAY 
73s and 88s Good DX DE GOHGU 

DATE 

CALLSIGN 

DAY  MONTH  YEAR 

ANNUAL SUBSCRIPTION:-
CHEQUE/POSTAL ORDER/MONEY ORDER. £7.50 inc VAT 

Subscription receipts will be forwarded on your first despatch date 

RETURN TO 
QSL MAIL BOX.  HEREFORD.  HR4 7TA. UNITED KINGDOM 


