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Same Again
S. 9

In the battle of the stations, all -mode HF transceiver is the clear winner. Based
on the same remarkable performance, ease of operation and the features of the FT -1000. The

FT -990 is an extraordinary achievement, compare the advantages yourself. Feel the silky
smooth tuning, hear the dual digital SCE (Switch Capacitance Filter) provide unsurpassed

reception quality never before obtained. Be heard with the CPU controlled RE FSP (RE
Frequency -Shifted Speech Processor) for the extra pile-up "PUNCH." See the lightweight

and compact FT -990 with built-in AC switching power supply. The FT -990 is a true
champion HF rig without compromise. Leave it only to Yaesu to offer powerhouse

performance that leaves the rest far behind.
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Dual VFOs With Direct Digital
Synthesis (DDS 1:
Two ten -bit DDS plus three eight -bit
DDS.

High Dynamic Range:
108dB. RF circuit design With quad
FET first mixer similar to the Fr -
1000 as only Yaestis unsurpassed
tradition can provide.

CW 500H7 Crystal Filter
(Included).

Dual Digital SCF Filter and IF
Shift, IF Notch:
Superior interference reduction.

Automatic Mode- Dependant AGC
Selection.

Full and Semi -Break In CW
Operation:
With built-in iambic memory keyer
with 13F0 offset and CW spot. Key
kicks on both front it
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djustable la Power On
11 till intL:nial heatsink and
whisper -quiet temperature swit
squirrel cage blower.

Adjustable Level Noise Blanker:
For a wide variety of noises and
woodpecker.

CPU Controlled RF FSP (RF
Frequency Shifted Speech
Processor):
For better intelligibility and pile-up
"Pt \ CI I" for competitive

High Speed Automatic Antenna
Tuner:
With 39 memo' le,

50 Memories:
Independent Alt and niiide,11. tine;
tnennor

lultimode Selection on
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witchable FSK tone. RUT
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We would like to wish everyone

A HAPPY AND
PROSPEROUS NEW YEAR
Now the shop has re -opened, we can
offer you full demonstration facilities,
with spares and service back-up on all
'STANDARD' equipment. We are also
main agents for KENWOOD, YAESU,
ICOM, ALINCO, and on the commercial
side many of the well known brands such
as Communique, Cleartone, Maxon, plus
marine mobile and portable equipment
so the next time you want to re -fit your
luxury cabin cruiser, give me a call!

73 'de NORMAN

STANDARD EQUIPMENT ukK

HAND HELD EQUIPMENT 7'
C528 Dual band 144MHz/430MHz transceiver

(extended coverage) 379.00
C150 VHF FM 144MHz transceiver 23000
C112 VHF FM 144MHz mini transceiver 230.00

C412 UHF FM 430MHz mini transceiver 293.75
C168 VHF FM 144MHz miniature hand held

transceiver 269.00
(468 UHF FM 430MHz miniature hand held

transceiver 279.00

C500EN8 Dual band 144MHz/430MHz transceiver'
including CA6111 nicad battery 335000

C150/C528 ACCESSORIES
CLC151 Carrying case C150 with CN8151 Battery 11.00
CLC152 Carrying case C150 with CNI3152 battery 11.50

CLC528 Carrying case C528 with CN8151 battery 11.00

CLC521 Carrying case C528 with CNB152 battery 11.50
CMP1 1 1 Speaker microphone 35.25
CMP113 Tie -pin microphone 29.38
CMP115 Speaker microphone (wall size) 34.08
CM8111 Mobile bracket 10.58
CMC150K Mobile charger for (N8191151/153 14.69
CHPI I I Headset with P.T.T. switch 34.00
CA6151 Mud battery pack (7.2V - 700m4H) 42.00

CNB152 Hi -paver battery pack (12V - 600mAH) 62.00
08115I Empty battery case for dry cells 10.75

CSA160E Desk top rapid charger for

C15010528 (replaces CSA150) 68.15
ONC150 AC charger CNBISI battery 13.25

CWC151 AC charger CNB152 battery 17.50

CTN150 CTCSS tone squelch unit 46.00
CTN520 CTCSS tone squelch unit 46.00
CTD150 DTMF unit for C500 35.75
CAW150 Power cable for mobile use 6.15
CAX02 Battery contact covers 4.11

C164/468 ACCESSORIES
CAX03 Button ewer 4.50
00X160 Remote battery adaptor 27.50
CAW150 Mobile power cable 8.80
CCA160 Charging sleeve 9.50
CTN160 CTCSS module 46.00
CMPI 1 1 Standard size speaker/mk 35.25
CMP115 Small speaker/mic 34.08
CHP111 Headset boom mic 34.00
CMP113 Tie -pin mk and earphone 29.38
CMB111 Mobile bracket 10.58

MOBILE/FIXED EQUIPMENT
C5608D Dual band UHFNHF 45W mobile

transceiver RX coverage ICON& - 1GHz 650.00

C5608D ACCESSORIES
CAW560 Dual microphone cable 24.50
CAW561 2 metre microphone extension cable 15.50
CAW562 4 metre microphone extension cable 17.90
CTN5680 CTCSS tone squelch unit 46.00
CiD5680 DTMF touch tone unit 46.00
TA208 Slim -line extension speaker (4.8 OHMYSIN) 13.50

C112/412 ACCESSORIES
010412 Carrying case 10.75
CMP111 Speaker microphone 35.25
CMP113 miacphone 29.38
CMP115 Speaker microphone (small size) 34.08
CMP111 Mobile bracket 10.58

CNB412 Nicad battery pack -
(7.2V - 400m8I1) 42.00

CNB414 Wad battery pack (I2V - 600m4H) 62.00
CWC150 AC &airier CN84I2 battery 14.00

CCA412 Charging adaptor 9.70
CSA160E Desk top charger 68.15
C MA412 Mobile adaptor 19.95

CKP412 Keypad 25.00
CTD412 DTMF unit 46.00
CTN412 CTCSS torte squelch unit 46.00

C500 ACCESSORIES
CLC500 Carrying case C503 with CNB111 battery 11.00

CLC501 Carrying case C500 with CM1120 battery 11.50

CMP 1 1 1 Speaker microphone 35.25
CMP113 Tie -pin microphone 29.38
CMP115 Speaker microphone (small size) 34.08
C98111 Nicad battery pack

(3.5W - VHF/3.0W - UHF) 42.00
CM3120 Nicad battery pack (5VV) 5750
EBATT Empty battery case for dry cells 11.00

CSA111 Desk top charger CN8111 and
08120 battery 62.50

C10/230-1 Plug-in charger CN8111battery 15.50

CWC20 Plug-in charger CA8120 battery 1630
CA0111 Charging adaptor for battery only 8.50
CAW120B Mobile adaptor for direct use

from car battery 8.50

CMC01 Mobile charger car battery to
CA/8111 battery 16.00

CMB111 Mobile bracket 10.50

CHP111 Headset with P.T.T. switch 34.00
CTN500 CTCSS tone squelch unit 46.00
CTD500 Touch tone unit for use with

remote control 39.00

C164/468 ACCESSORIES
CLC160 Carry case bx useentti 048160 11.75

CLC161 Carry case fix use wrth C/111161 11.75

CLC162 Cary case fa( use with CN8162/163 11.75

008160 Nicad battery pack (6V 0 302ina) 40.00
CN8161 Nicad battery pack (7.2V 0 700ma) 43.00
CN8162 Nicad battery pack (12V 0 603ma) 70.00

CWC I SOK Wall charger for CM3160/161/163 14.69

CWC151K Wall charger for CN8162 17.50

CSA160E Desk top rapid charger fa all nicads 68.15
CAW150 Mobile power supply cable 6.15
CHP150 Headset with PTTAlox 45.00
CMU I60 Memory unit - 30 channels 15.00

CMU161 Memory unit - 200 chamels 18.50

TONNA 144-146MHz 2m
BEAM ANTENNAS
20804 4 element 8.9db gain 0.93m long 32.00
20808 4 dement crossed 8.9dbi gain 11"

0.93m long 41.00
20809 9 element 13.Idbi gain 'N' 3.47m long 39.00
20089 9 element portable 13.1dbi gain 'N"

3.47m long 39.00
20818 9 element crowd 13.1dbi gain 'N'

3.47m long 65.00
20822 11 element crossed 14.1dbi gain 'Pr

4.62m long 95.00
20813 13 element 14dbi gain "N" 4.43m long 55.00

20817 17 element 15.3dbi gain 'N' 6.57m long 69.00

TONNA 144-432MHz 2m/70cms
BEAM ANTENNA
20899 9 and 19 element 'N' 3.65m long OSCAR 65.00

TONNA 430-440MHz 70 cms
BEAM ANTENNAS
20909 43SMHz 9 element 13dbi gain 'fr 1.24m 33.00
20919 435MHz 19 element 16.2dbi gain

"fr 282m 4000

20438 435MHz 19 element crossed
16.2dbi gain 2.82m 48.00

20921 432MHz 21 element 18.2dbi gain
'N' 4.6m 53.00

20922 438MHz ATV 2 element 18.2dh
gain "N" 4.6m 53.00

We also stock:-
Diamond-laybeam-Cushcraft aerials +

SWR meters -Dummy loads -Coax -
Microphone and aerial plugs and sockets.

SCANNERS
AOR 6.12.91 PRICE LIST
AR2000 Hand held receiver, 500kHz

to 1300MHz 269.00
AR2500 Base, mobile. 558 5-550MHz,

800-1300MHz. Computer control via
RS232 port 419.00

AR2800 Base, mobile. 55B, 500KHz to 600MHz,
800 to 1303MHz. Built in nicad pack 395.00

AR3000(A)411 mode base, mobile 100KHz to
2036MHz, no gaps. RS232 for
computer interface 765.00

AR2002 25 to 550, 803 to 1300MHz WWFANAM
N.B. Currently being discontinued 399.99

ARI500 New hand held, available late Jan 92.
100KHz to 1300MHz, as AR2000
plus 558 300.00

Approx.

OTHER EQUIPMENT
0X2030 Weather facsimile terminal and printer

(complete). Expected Jan 92, price not
find yet, but approx 900.00

Mke Mobile bracket for ARMCO 11.00
ACEPAC3 Multi function for AR3000,

IBM PC (software) 119.00
AR24 Commercial MSK 2400 baud modem .24900
AR2400 As above but FSK version available on

request 425.00

YUPITERU
HAND HELD SCANNERS
AND ACCESSORIES
(AA include skids and charger. 240V PSU)
M14-7000 200KHz-1300MHz WFMAFWAM

200 memories 289.00
MVT-5000 25-550 & 863-1300MHz NFAVAM

100 memories 249.00
VT12511 108-142MHz VHF AM air 25KHz steps 169.00

OP -50 Leatherette case for MUT 7000 13.95
JUP-1 (Spare) case and belt clip for 5000 5.11

JUP-2 (Spare) DC lead for MVT 7000-6000'125 2.95
JUP-3 (Spare) 4 x AA muds for

MVT 70006000 6.00
JUP-30 (Spare) 3 x AA nicads for VI -12511 4.50
JUN (Spare) Charger/PSU for MI/17/5/125 14.95

YUPITERU
MOBILE/BASE SCANNERS
AND ACCESSORIES
Mr1-8000 203KHz-1300MHz WFANTVFM

MUT-6030 25-550 & 800-1300MHz NFM/AM100
memories+PSU 249.00

111P-40 (Spare) 240V AC PSU fa MVT-6000 14.95
 NA4111 STOMS IAST

299.0012V inc. PSU

400 EDGWARE ROAD, LONDON W2 Telephone: 071-723 5521 Telex: 298765

AIL OPENING TIMES: 9.30am-5.30pm Mon -Fri. 10am-4.30pm Sat.
Normally 24hr despatch but please allow 7 days for delivery

VISA

cl;efo

144.1-

NORMAN
G4THJ
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KENWOOD

GEAR UP
fir0/7.11,00013* AtOPY Fill Ol/a/ Bander is a 4fobi/e iffarve/

FM DUAL BANDER

TM -732E
In the fast-moving world of mobile communications, Kenwood's
new TM -732E FM dual -band transceiver is a winner. Despite its
compact design, the TM -732E packs a host of advanced
features such as dual receive (including VHF+VHF and UHF+
UHF), built-in DTSS and pager functions. The detachable front
panel has a high -visibility LCD display to provide instant
intelligence on operational status. And on -the -move operation is

facilitated by a multi -function microphone. TM -732E offers true
pole -position performance.
Enjoy all advantages of these superior features: II1Detachable
front panel for maximum freedom of choice during installation
(requires optional PG-4K/PG-4L kit)INDual receive on same
band (VHF+VHF or UHF+UHF) with one antennaNAudible
frequency identificationEMulti-function microphonellBuilt-in
DTSS with pager functionETone alert systemESeparate
speaker terminals for each band (switchable)INAutomatic band
change (ABC)IMMulti-scan functionsM50 split memory channels
or 64 simplex memory channels plus 1 call channel (switchable)

LOWE ELECTRONICS LIMITED
Chesterfield Road, Matlock, Derbyshire DE4 5LE Tel: 0629 580800 Fax: 0629 580020

'Bournemouth: 0202 577760 Bristol: 0272 771770 Cambridge: 0223 311230

Cumbernauld: 0236 721004 London (Heathrow): 0753 545255 London (Middlesex):081-429 3256
Newcastle Airport Phone Matlock for details ''Closed on Monday

Sole appointed UK Distributor for KENWOOD Amateur Radio

PItIVILEGE
104

POO" 100000
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WATERS& STANTON
0700r2202409668535

UK's LARGEST SELECTION OF HAM RADIO PRODUCTS

Fast 24 Hour Mail Order . Phone Before 12.30 AM
Send for our free catalogue and Mail Order Price List

HF TRANSCEIVERS IN STOCK
YAESU - KENWOOD - ICOM

GENUINE UK STOCK! 12 MONTHS WARRANTY

TS-950SD 2995.00 FT -990 1849.00
TS -950S 2299.00 FT-747GX2 659.00
TS -940S 1995.00 FT-757GX2 999.00
TS -850S 1399.000 FT-767GX 1599.00
TS -450S 1150.00 IC -765 2550.00
TS -140 880.00 IC -751A 1535.00
TS -690S 1325.00 IC -726 1015.00
TL -922 1495.00 IC -735 1000.00
FT -1000 2995.00 IC -725 779.00

Free 24 hour delivery

153 MFJ
ANTENNA ANALYSER

£99.95
Model MFJ-207 This self powered
analyser will let you measure hf aerial
resonance, 1.8-30MHz, and VSWR without
the need for any transmitter power. Simply
connect to coaxial cable to measure VSWR
and resonance. Ideal for rapid aerial design
and installation. Great club investment!

£99 (£4.50)

Mic/TNC
Switch *
A great idea! Lets you
have both TNC and
permanently connected to rig. Just press
to switch over. Suitable for all major
brands inc. Yaesu 1COM Kenwood
ALINCO etc. Comes with 8 pin plug ready wired.

TS -450S
Super rig

less P.S.U.
£1149

END FED
HF ZEPPS!

160M 46m 89.95
80M 40m 59.95
80M 20m 96.95
40M 20m 51.95
20M 10m 63.95

50 ohm 100W

£36.95

NEW PRODUCTS
ORA Locator Maps. Just released! Covers Europe in full
colour with lots of detail plus beacons and full instructions.
The best we have seen! Folds flat in case. £5.95 p&p £1.00
WORLD PREFIX Maps. Exclusively produced for us.
Full colour with great detail. Prefixes both listed and
embossed on map. Folds flat in plastic wallet for post.
£5.95 p&p £1.00.
Trl-Band Dipoles. Brand new German products superbly
built and pre -tuned with baluns. 10-15-20m or 12-17-
30m versions. £79.00 p&p £3.00.
ALINCO DJ -X1 Scanner. 500kHz-1300MHz. Half the
size of the rest and probably twice as good! £269. p&p
£4.00.
YAESU FT -990 A great new transceiver that offers many
features. Customers are loving this one! £Phonefor deal.
ALINCO DJ -162. A lovely keyboard entry 2m FM hand-
held with airband reception for an amazing price of £1991
MFJ Morse practice kit. Comprise self contained key
and oscillator with volume and tone controls. £29.95.
"The Secret of Learning Morse Code" A delightful book
that is unique in the way it tackles the subject. Superb
value and very entertaining! £4.95 p&p £1.25.

ORP!
NEW ARGONAUT

HF Transceiver
Tentec Argonaut 11 HF 0.2-5 Watts 2.4-0.5kHz
variable xtal filter etc. SSB/CW break-in 1295.00
Mizuho Single band 2 Watts 195.00
Models for 80/40/20M SSB/CW
10 Watt linears single band 129.00
10 Watt dual band linears 199.00

TONNA BEAMS
kg4N VHF/UHF

rki' All with "N"
connectors

"THE BEST"
6M Price

20505 5 el 59.00

2M
20804 4 el 32.00
20808 4 el 41.00
20809 9 el 39.00
20089 9 el 39.00
20822 II el 95.00
20813 13 el 55.00
20817 17 el 69.00
70cm

20909 9 el 33.00
20919 19 el 40.00
23cm

20623 23 el 39.00
20655 55 el 55.00

O

MICROSET POWER SUPPLIES

LINEARS

MAST HEAD PRE -AMPLIFIERS
PR -145 2M 100 Watt 16db gain - 0.9db NF 75.00

PRH 145 2M 500 Watt I8db gain - 0.9db NF 109.00

PR -430 70cnis 100 Watt 15db gain - I.2db NF....85.00

MICROSET POWER SUPPLIES
PT 107 7Amp I3.5V fully protected (non meter) -.49.00
PT -110 10Amp 13.5V fully protected (non meter) 69.00
PC -I10 10Amp 13.5V fully protected with meter...89.00
PT -I20 20Arnp 13.5V fully protected (non meter) 119.00
PC -120 20Amp I3.5V fully protected with meter 149.00
PT -I35 30Arrip 13.5V fully protected (non meter) 149.00

AMPLIFIERS (with GaAsFET Pre -amps)
R-25 2m 1-4W in 30W max out SSB/FM 79.00

RV -45 2m 3-15W in 45W max out SSB/FM 99.00

R-50 2m 1-7W in SOW max out SSB/FM 99.00

SR 100 2m 4-25W in 100W max out SSB/M 159.00

SR 200
VUR-30
RU -20
R-432-90

2m 10-50W in 200W Max out SSB/FM.. 289.00
2m/70cms I -6W in 20/30W max FM 229.03

70cms 0.8-3in 15-20W max out SSB/FM 119.00
70cms 6-12in 80-90W max out SSB/FM 389.00

Electronic
Keyer £69.95
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Model MFJ-407B is a budget price electronic keyer
that is remarkable value. Operating from internal or
external source it provides conventional or iambic keying
at speeds from approx 5-50 WPM. Controls include tone,
speed, weight and volume. (Needs paddle key).

AMERITRON HF LINEARS
NEW

600 Watts

£699!
AL -811
This linear is incredible value We have put itthrough its
paces and it really stands abuse. 3 rugged 811A tubes
provide up to 600 Watts output from 160-10m. A hunky
mains transformer and full metering is included. Used
by DX-peditions it has to be amazing value at
£699 inc VAT

AL-80AX 1KW from 160-10m 3-500z tube. £1099.00

Other Ameritron linears are available. Send SAE today.

MFJ Products from Stock!
300W
HF ATU
The MFJ-948 is a complete
300 Watt aerial matcher in one box. It will match coaxial, balanced
feeder, and single wires. A dual needle VSWR/Power meter makes
adjustment simple and a 3 way aerial switch completes the package.
Fantastic value! £129.00
Other MFJ Products:
MFJ-949D
MFJ-901B
MFJ-264
MFJ-260B
MF3-816
MFJ-81213
MFJ-110
MFJ-32
MFJ-1286
MFJ-1281
MFJ-1040
MFJ-1020A
MFJ-127213
MFJ-722
MFJ-752C
MFJ-207
MFJ-557
MFJ-407B
MFJ-931
BY -1
MFJ-704
MFJ-106B

ATU as above but with 300W dummy load.
ATU less switch load and meter. Super!
I.5k W dummy load. DC-650MHz
300W dummy load DC-160MHz
HF 30/300 Watt power meter
I44MHz 30/300 Watt power meter
Fabulous world clock with map
Packet radio handbook. Super guide!
Gray Lire Graphics Programme for IBM
Easy DX logging programme
1.8-54MHz tx/rx preselector
Indoor active antenna station. 0-30MHz
TNC/Microphone interface
Superb rx audio filter
Tuneable audio filter
Antenna analyzer. Brilliant idea! 99.95
Self contained CW practice key and oscillator 29.95
Electronic keyer. 8 -5 -WPM Self powered 69.95
Artificial HF ground unit. Ideal for flats etc. Phone
Genuine Bencher Paddle. A precision product 69.95
HF Low Pass Filter Phone
Dual time deck top clock. LCD Display Phone

149.00
69.95
69.95
35.95
31.95
31.95
29.95

A.95
32.95
41.95
99.95
84.95
36.95
89.95

109.95

DIAMOND

VSWR/POWER METERS
sx-I00 1.6-60 MHz, 30w-300w-3kw 97.00
SX-200 1.8-200 MHz, 5.20-200 watts 69.00
SX-400 140-525 MHz, 5-20-200 watts 79.00
SX-600 1.8-525 MHz, 5.20-200 watts 125.00

SX-1000 1.8-1300 MHz. 5-20-200 watts 165.00

SX-2000 1.8-200 MHz, 5-20-200 watts AUTO 95.00
SX-9000 1.8-160 6( 430-1300 MHz, AUTO 190.00

BASE STATION ANTENNAS
CP-4 10-15-20-40m vertical with radials 149.00

CP-5 10-15-20-40-80m vertical with radials ...I95.00
CP-6 6-10-15-20-40-80M vertical with radials 209.00
D -130N Discone 25-1300 MHz. 50 FT cable 82.95

CP-22E 2m 2 X 5/8 6.5dB gain omni directional 45.00
D-707 Active rx. 1.5-1300 MHz 12V 99.00

FIBREGLASS VERTICALS
X-50 2m/70cms 4.5/7.2db gain 1.7m long 59.95
X-300 2m/70cms 6.5/9db gain 3.Im long 95.00
X-500 2m/70cms 8.3/11.7db gain 5.2m long...119.00
X-700 2m/70cms 9.3/13db gain 7.2m long 219.00
V-2000 6m/2rn/70cms 2.15dbi/6.2db/8.4db 2.5m..95.00
X-5000 2m/70cms/23cms 4.5/8.3/1.7 db 1.8m 109.00

MOBILE ANTENNAS AND MOUNTS
NR -2000M ...23cms/70cms/2m mobile whip PL259....49.95
D-505 Active rx. antenna 1.5-1300MHz I2v 69.00
NR -770R 2m/70cms whip PL -259 35.00
NR -790 2m/70cms 4.5/7.2 dB gain 100 Watts 48.00
SG -7900 2m/70cms whip 5.0/7.5 db supergainer 68.00
DP-2HE 2m 1/4 wave whip PL259 6 95
M-285 2m 5/81h whip PL259 15.95

EL -2E 2m 7/8th deluxe whip PL259 33.95
NR -07C 70cms mobile whip PI259 25.00
AM -L Gutter mount fold over type 12.95

EC -H PL259/S0239 cable kit for DP -GL 9.95
SP -M Heavy duty magnetic mount with cable 25.95

NEW! CX-401
GLOBAL 4 WAY SWITCH

S0239 + EARTH POSITION

£49
551 ILI. ti ill

DC -500H Mz



ALINCO
ALINCO
ELECTRONICS GmbH.

The Choice of Those With
More Sense Than Money'

DJ-S1E
The DJ-SlE for 2 metres

provides the ideal answer
for those who need a low

cost, compact, yet
comprehensive

handheld. Requiring 6
AA cells, this transceiver
features LCD readout, 40

memories, scanning,
battery save,

programmable steps, 3
power levels, call

channel, illuminated dial,
rotary tuning and 5 Watts

maximum power output
(12V DC).

£179.00

50

UK "Gold Seal"
Warranty

Now with every unit
Look for the sign on the box!
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DJ-F1E
The DJ-F1E for 2 metres
has ail the features of
the DJ -S1 E but includes
full keypad control,
700mAh ni-cad pack
and univeral AC hod
charger. Acknowledged
as the fastest selling
handheld. its additional
features include DTMF,
Pager and Code
Squelch, Priority.
Reverse repeater,
illuminated keypad,
auto power off,
electronic tuning etc.

£239.00

Both models provide reception of Marine FM
& Aeronautical AM bands.

ALINCO STOCKISTS
AVON: G4TJB (0934) 512757 : Uppington Tele-Radio Ltd (0272) 557732 : Amdat (0272) 699352 BUCKINGHAMSHIRE: Photo Acoustics Ltd (0908) 610625 CAMBRIDGESHIRE: Link

Electronics (0733) 346770 CHESHIRE: CB37 Communications (0270) 588440: Flightdeck Ltd 061-499 9350 CORNWALL: .RV Heming Ltd (0637) 872191 : Marine Instruments (0326) 312414
COUNTRY DURHAM: Border Communications 091-41096969 DORSET: Poole Logic (0202)683093 EIRE: Intronics 010-35321 1631007 ESSEX: Waters & Stanton (0702) 206835 :

Selectronics (0268) 691481 HAMPSHIRE: Farnborough Communications (0252)518009 : Siskin Electronics (0703) 207155: Nevada Communications (0705) 662145 ISLE OF MAN: Audio &
Domestic Spares (0624) 815889 LANCASHIRE: Holdings Amateur Electronics (0254) 59595: Stewans Radio (0253) 21163 LONDON (CENTRAL): Pali-Fones 071-436 0022 : Lee

Electronics 071- 723 5521 : Ask Electronics 071-637 0590: Ramsons 071-724 2373 LONDON (EAST): Dressler Communications 081-558 0854 : Waters & Stanton (04024) 44765 LONDON
(NORTH): Radio Shack 071-624 7174 LONDON (WEST): Martin Lynch 081-566 1120: ARE Communications Ltd 081-997 4476 MERSEYSIDE: Amateur Radio Comms (09252) 29881

NORFOLK: Eastern Communications (0692) 650077 : DP Hobbs Ltd (0603) 615786 NORTH HUMBERSIDE: Heatherlite Communications (0964) 550921 NORTHERN IRELAND
(LONDONDERRY): Omnicomm (0504) 48295 NORTHERN IRELAND: Tyrone Electronics (0662) 242043 NOTTINGHAMSHIRE: RAS Nottingham (0602) 280267 SCOTLAND: Jaycee

Electronics Ltd (0592) 756962 YORKSHIRE: PA Electronic Supplies (0709) 527109 SURREY: Syon Trading (0372) 272587 SUSSEX: BREDHURST ELECTRONICS (0444) 400786 TYNE &
WEAR: Alyntronics 091-2761002 WALES: TMP Electronics (0244) 549563: Electroman (0792) 842135 WEST MIDLANDS: Aviation Hobby Centre 021-782 6560: Hewards Home Stores Ltd
021 354 2083: Raycom Communications Ltd 021 5446767 : Dewsbury Electronics (0384) 390063 WEST YORKSHIRE: Fish Communications (0484) 420774 WORCESTERSHIRE: Johnson

Sound Services (0905) 25740: SR P Trading (0562)730672 YORKSHIRE: Air Supply (0532) 50981.

UK Distributors

WATERS & STANTON ELECTRONICS

22 Main Road, Hockley, Essex. Tel: (0702) 206835
Retail and Mail Order: 22 Main Road, HOCKLEY, Essex SS5 40S. Tel. (0702) 206835 / 204965

Retail Only: 12 North Street, HORNCHURCH, Essex. Tel. (04024) 44765
VISA & ACCESS MAIL ORDER: 24 Hour Answerphone. Open 6 days a week 9 am - 5.30 pm

Rail: Liverpool Street/Hockley or District Line/Hornchurch



NOUNCING THE 1052SRE
NEW DHE DI

Until now, you needed to carry both a
transceiver and a wideband receiver to enjoy
a QSO and wideband receiving.

Icom now offer two new handhelds, which
combine a 144MHz or 430MHz transceiver with
wideband receive capability.

Receive it all from 25-950 MHz*
VHF and UHF frequencies plus simultaneous

2 -frequency receive capability are within your
reach. Choose from a ham band signal and
another from FM broadcasting, TV audio, VHF
air band, marine band and more in the AM, FM
or wide -FM mode.

This feature also enables simultaneous 2 -
frequency receiving on the ham band or cross -
band QSO with a dual band FM transceiver.
*specification guaranteed: 50 - 905.

Complete and compact
These ruggedly -built, splash -

resistant handhelds fit snugly
into your hand.

Full 5 Watt output power
By connecting an external 13.5 - 16V DC

power supply, a full 5 Watts of output power is
available. You can choose 3.5W, 1.5W or
500 mW of low output power.

Product shown
larger than full
size.

0
-40

Separate
indications

and controls
The large easy -to -

see function display with
lighting shows operating

frequencies, S -indicators, and
memory or call channels for both

bands. Independent volume and
squelch controls allow you to change

settings in each band separately.

24 -hour clock with an ON/OFF timer
This function can be used for convenient

scheduled QSO and standby receiving, turning
the transceiver ON and OFF as specified to
conserve battery power.

Appearing simultaneously are the clock
and transmit frequency for total monitoring
capability.

6 Practical Wireless, February 1992
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Advanced
scan functions
Find desired

stations swiftly with
the full scan, program-

med scan, memory scan,
memory skip scan and

priority watch.
These operate independently on

each band and allow undesired
frequencies and memory channels to
be skipped.

Total recall capability
Store and retrieve all necessary frequencies

with 96 channels as follows:

Ham band Wideband
receiver

Memory ch. 30 60

Call ch. 1 1

Scan edge ch. 2 2

Ready to operate
A battery pack or battery case, wall

charger, flexible antennas, hand strap and belt
clip come with the transceiver.

VISA

Other attractive features
Listed below are a few of the other

sophisticated features.

 Triple tuning system: direct keyboard entry,
the up/down keys or main dial on the top
panel.

 Pocket beep, tone squelch and subaudible
tone encoder functions.*
*an optional UT -63 Tone squelch unit is required

 15 -digit auto dialling with 4 DTMF memory
channels for.

 One -band indication for simplified operation.
 Monitor function to check the repeater input

frequency.
 Fully programmable offset frequency.
 External DC power jack with charging

capability. (Except for the BP -85.)
 A variety of tuning steps separately

programmable for each band.
 Simple 1750 Hz tone call transmission for the

IC-2SRE and IC-4SRE.
 Memory masking function for first recall of

often -used channels and hiding of seldom -
used channels.

 Memory transfer function.
 PTT lock function.
 Lock function for the keyboard and main

dial.
 Automatic power saver for longer operating

times.
 Automatic power -off function.
 SET mode for critical settings.
 Transmit/receive indicator.
 Accepts all battery packs and battery cases

for 'S' series transceivers.

For more information and the location of your nearest ICOM dealer contact
us at the address below.

Mail orders taken by phone. Instant credit & interest
free H.P. Interlink despatch on same day if possible
Post to: Icom (UK) Ltd.
Dept PW Sea Street Herne Bay Kent CT6 8BR
Telephone: 0227 741741 (24hr). Facsimile: 0227 360155

Practical Wireless, February 1992 7



South Midlands C 1
Southampton (0703) 255111 Leeds (0532) 350606 Chesterfield ((

Look after your radio with AMCARE
Through AMCARE you can now insure for breakdown and/or loss/damage for your amateur

radio equipment. Optional cover is available for loss/damage from unattended vehicle.
Breakdown cover on its own is the best way to extend the warranty after the initial twelve

month period at a very reasonable cost.
Full details available on request.

Scheme administered by Communications Support Ltd.

MO%

VOX

y**SU
--- WW1

MIL(7,

JSO

"

- 90

Preliminary specifications include the following:
* All mode SSB, CW, AM, FM
* All band TX general cover RX
* 100W PEP output (25W AM carrier)
* Matching FP800C P.S.U.
* TCXO3 oscillator option

* DVS2 speech recorder option
* Computer controllable
* Optional internal or remote A.T.U.
* D.D.S. circuitry
* Optional SSB narrow filter

FT -990 HF TRANSCEIVER

* Amateur bands 160-10m
* General coverage receiver
* 100W output (25W AM carrier)
* 50 memories
* Built-in iambic memory keyer

Based on the remarkable performance and easy operation of
the FT -1000, Yaesu's new FT -990, combines the basic technical
features of that top -of -the -line model with several recent
advances resulting in a spectacular performer at a very
reasonable price.
Utilising Direct Digital Synthesisers (DDS) and the extremely
quiet receiver circuitry of its big brother, the FT -990 delivers
silky smooth tuning, pure local signals and clear reception of
even the weakest stations.
So if you're looking for top performance in an HF transceiver,
try out the FT -990.

You might just fall in love!

Southampton (0703) 25511/ Leeds (0532) 350606 Chesterfield (0246) 453340 Birmingham 021-327 1497 Axminster (0297) 34918
SMC HQ. School Close SMC Northern SMC Midlands SMC Birmingham Reg Ward & Co. Ltd
Chandlers Ford Ind. Est. Nowell Lane Ind. Est. 102 High Street 504 Alum Rock Road 1 Western Parade
Eastleigh Nowell Lane New Whittington Alum Rock West Street
Hants S05 3BY Leeds LS9 6JE Chesterfield Birmingham B8 3HX. Axminster
San-5pm Mon -Fri gam-5.30pm Mon -Fri 9.301am-5.30pm San-5pm rues -Fri Devon la13 5NY
San-Ipm Sat 9arn-Ipm Sat rues -Sat San )pm Sat San -5. 20pm rues -sat

8 Practical Wireless, February 1992



)mmunications Ltd
)246) 453340 Birmingham 021-327 1497 Axminster (0297) 34918

aW© for all your accessories
COMET ANTENNAS

SMC are proud to be associated with COMET Co LIMITED
COMET produce arguably the test quality base and mobile antennas available today on the amateur radio
market. Discerning radio amateurs will appreciate the stunning combination of amazing performance cmd
aesthetically pleasing styling of some o! the latest range of antennas available born COMET via SMC, the
authorised UK distributor.

BALUNS BASE ANTENNAS
CBL-30 1:1 1.7-30Matz 1kW £18.95 A CA350DB 6m/ 10m 2.15dB/65dB £139.00 D

C131:2030 1:1 0.5-60M1 2kW P.E.P. £25.50 A CA2x4MX 2m/70an 8.5dB/11.9dB £102.12 C

CX-725 6m/2m/70cm 2.15/6.2/8.4dB £76.63 C

HANDHELD ANTENNAS CX-902 6m/2m/7an 6.5/9.0/9.02 £79.95 C

CH72S 2m/70an BNC 0d:B/3.2:113 2m/70an £12.25 A

CH -MX 3n/70cm/23cm + RX 120/300/800/900MHz
CH1200WS 23an 5.63B

£23.50

VIM
A

A
FILTERS
CF-30MR HF cut df 32MHz 1kW P.E.P. £38.75 B

MOBILE ANTENNAS CF-50MR 6m cut olf 54MHz 1kW P.E.P £38.75 B

CA-7HR 40n monotander £33.95 B
CF -30H HF cut off 32MHz 2kW P.E.P.£80.75 A

CA-14HR 20m aknobander £33.95 B
CF -306 HF cut off 32MHz 150W cw £19.35 A

CA-21HR 15m mcnobander £33.95 B
CF5C6 6m cut off 57MHz 150W cw £33.35 A

CA-50HR 6m racnobinder £33.95 B
CF-BPF2 2in band pass 150W cw £31.65 A

CA -285 6m/2m dander £20.75 B

B22 2m/70ans ducilbancisr (black) £26.85 B METERS SWR/PWR
CA2x4MB 2m/70an 4.5dB/7.5dB 3n/70tni £38.50 C CM -420 2m/70an IS -SOW nuni £36.75 B

CA2s4KG 2m/70m 6.0dB/8.4dB 2m/70m £40.75 C CD -120 1.8-200MHz 15/60/200W £76.60 B

CX-702 6m/2m/70ans tribaider £46.95 B CD -160H 1.6-60MHz 20/200/2030W £90.85 B

CD -270D 140-525MHz 15/60/203W £79.65 B

DUPLEXERS
CF -305 50/144 dupkaer UHF cann £25.00 B

CF416B 144/430 duplexer UHF/N ccnn £26.00 B
COAX SWITCHES

CFX-514 50/144/430 tripkaer UHF cam £36.75 B
CSN-20 2 -way 1X-10C0MHz S0239 £26.50 A

CFX-431 144/430/1200 tripiexer UHF/N oam £36.75 B
CSW-20N 2 -way 1X-1500MHz N £45.95 B

MOUNTS ACCESSORIES
TBR Adjustable hunk mount £11.50 B CEP M2 Earphone 3.5mm pick £1.28 A
RS -9 Mani trunk mount ( ) £6.25 A CES-M2 Mini clip on speaker 3.5mm jack £5.62 A
R517 Mini trunk mount £12.75 A CHM-M4 Mini mic + PTT 2.5mm jock £9.15 A
RS16 Mini gutter motmt £12.75 B

00.3LX Mini cable casy fcr T616/R517 £16.25 B

Prices for postage on all the above Items are
MINI MOBILE ANTENNAAS coded as follows:
BIB 2rn/70ans mini duallionder (black) £16.95 B A-£1.95 D - £11.00
CHL21J 2m/70an 02/2.15dB In/70an £14.75 B B - £4.75 E - £16.50
CHL23J 2m/70m 2.15c113/3.8dB 2m/70m £17.35 B C - £6.60

POWER SUPPLIES FOR ALL REASONS
The Daiwa range of power supplies is proving very popular for all
types of applications, both for the professional user and the hobbyist
alike.
From the smallest 9A continuous PS1201all, via the extremely
popular 24A PS304, to the top of the range 32A
continuous RS40X. All the Daiwa range of PSU's feature variable
voltage from at least 3-15V and switchable voltage 1 current
metering. Both the PS304 and R540X have a cigar ligher socket,
convenient for powering your handheld.
Also available from Daiwa are some good quality SWR/PWR meters
and coax switches.

POWER SUPPLIES
PS120 M2 3-15v Variable 9A/12A max £69.95 C

P5304 1-15v Variable 24A/30A max £129.95 D

R540X 1-15v Variable 32A/40A max £109.00 D

COAX SWITCHES
CS201 2 Way 50239 DC-600MHz 1kW £13.95 A
CS201G2 2 Way N DC-2giz 1kW £27.50 A

SWR METERS
CN101 1.8-150 MHz 15/150/1500W £59.95 B

CN103N 150-525MHz 20/200W N £69.95 B

LINEAR AMPLIFIER
LA208H 2m 1.5-5W in 30-80W out £159.95 C

SECOND-HAND EQUIPMENT
Below is a selection of second-hand equipment available from our H.Q. showroom - contact individual

branches for details of their current second-hand stock.
HF TRANSCEIVERS Inc V.A.T. VHF/UHF TRANSCEIVERS continued Inc V.A.T.
Fr1000 Shack HF200W General R)( dual VFO S/S 2650.00 LPM144-3-103 Bnos VHF L/amplifier S/S 235.00
FTONE Shack HF100W General RX/TX ham S/H 895.00 MML432/50 M/mcdul. UHF L/amplifier S/H 99.00
FTONE Shack HF100W Comes with all options S/H 1195.00 FTV107 Yaesu Transverta 2mtr lOW S/H 169.00
FT980 Shack HF100W General R)(/TX ham S/S 895.000
Fr107 (12V) Shack HF100W Transceiver S/H 499.1:0 RECEIVERS
F1000 Shack HF500W L/amplifier S/S 1299.00 FR101 HF R)( Comes with FM + VHF convertors S/H 249.00
FL2500 Shack HF 1KW L/amplifier S/H 299.00 FRG9600 Sccmner VHF/UHF 60-905MHZ RX S/H 379.00
IC275 Mobile HF100W General RX/TX ham S/H 625.00 NRD525 JRC HF/SW General RX m/mode RX S/S 859.00
Fr102 Shack HF1OOW Transceiver S/H 639.00 MX7000 Scanner VHF/UHF 25-1300MHZ RX N/0 349.00
Fr70G Mobile HF IOW Transceiver S/H 379.1:J3 FRG7 HF/SW General R)( 150KHZ-30MHZ S/H 149.0
FT400C Shack HF100W lOchital comm. S/S 199.00 FRDX500 HF Hambcmd R)( S/H 159.00

VHF/UHF TRANSCEIVERS DATA/COMPUTER
Fr711RM Mobile UHF 70cm 25W S/S 295.00 FIF232C Yaesu RS232 Radio interface S/S 59.00
Fr29OR Pod VHF 2mt 3W nioads S/W 249.00 FIF80 Yaesu RS232 Radio interface S/S 25.00
Fr2700RH Mobile VHF/UHF dualbcmd 25W S/H 325.00 MMT4001 T/unit RTTY, CW comes with keyboard S/S 159.00
Fr23R Pod VHF 3/5W Handheld S/H 169.00 MM1000 ASCII to morse conversion S/S 49.00
1111K/6 Tokyo VHF 1KW Tube L/canp S/S from 699.00 RM1 modem RS232 --711 interface S/S 69.00

111.

 Up to £1000 instant credit, a quotation in writing is available on request, subject to status.
B Yaesu Distributor Warranty, 12 months parts and labour.
M Carriage charged on all items as indicated or by quotation.
M Prices and availability subject to change without prior notice.
 Same day despatch wherever possible.
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COMMUNICATIONS
Chatham Road, Sandling
Nr Maidstone, Kent ME14 3AY
Telephone: 0622 692773
Fax: 0622 764614

Instant credit available

Mall/telephone order by cheque or

credit card (E & OE(

NI II!

°FM

REOPENED!
Many amateurs and short wave listeners in London and
the South East were saddened when KW was forced to
close back in October. However, KW has reopened,
under new ownership and management - breathing
fresh life into the world of hobby radio.

We'll still be stocking a wide range of equipment and
accessories, carefully preselected to give you quality
and value for money - and to make sure if things do go
wrong, WE CAN BACK IT UP! We'll have everything you
need from morse keys to datacoms and can supply
complete stations from mains plug to antenna.

Our policy is try before you buy and that is why all our
demonstration equipment is up and running, waiting for
you. If you really want to be sure, bring in your old rig for
comparison! (We'll be happy to let you trade it in!)

By the time you read this, the show -room should be
full of the latest HF transceivers, VHF mobiles and
handhelds. We'll also have receivers, scanners, PSUs,
SWR bridges, etc etc. A quick look at our brand list will
show roughly what we do - if it's not there - ask! We're
here to help! The map shows where we are, and we're easy
to find, and we're open six days
a week.

I look forward to seeing you
very soon and to welcoming
you to the biggest and brightest
emporium in the country!

73 TOM CROSBIE G6PZZ

KENWOOD
C"e7 0 7: - ?"- -

TS 450S £1298 TS 850S £1399
TS 450SAT £1150 TS 850SAT £1547
TS 690S £1325 TS 950SD £2995

KW's PICK 'N' MIX!
Loads of goodies from the old
KW's workshop. Thousands of com-
ponents and bits of hardware at
real bargain basement prices!
Simply give us a fiver and we give
you a carrier bag to fill up as you
see fit. Diodes, resistors, capacitors,
screws, nuts, bolts, knobs, feet
switches, etc etc.

A bag full for a Fiver!

IN STOCK
NOW!
ALINCO
ADONIS
AOR
ARRL
AKD
BENCHER
BNOS
BARENCO
DELCOM
DAIWA
DIAMOND
DEWSBURY
EMOTATOR
ERA
FAIRMATE
GLOBAL
HIMOUND
ICOM
JRC
KENWOOD
KANTRONICS
KENPRO
LOWE
MALDOL
NAVICO
OPTOELECTRONICS
PACCOM
RSGB
RF CONCEPTS
RF SYSTEMS
SONY
SIGNAL
SAGANT
TONNA
WIN
YAESU
YUPITERU

And much more
to come!

How to find us!

To
Chatham

To M2

o0: &
Dover

To M2
Jet 3

On A229
Follow Signs

To
SANDLING

BOXLELI

Jet 6

120 
o 4

I .ondon

I he Nest

Signs

A229

Filling Station

To Maidstone

M20 To
Darer &
Folkestone

10

OPENING HOURS: MONDAY -SATURDAY 9.30am-6pm (MON open 10am, SAT close 5pm)
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DUAL DISPLAY

£4995
Autoranging. Large display plus
32 -segment bargraph. Data hold,
range control, diode and continuity
check. Measures to 1000 VDC,
700 VAC, 10A AC/DC, resistance
to 30 megohms. With moulded
rubber holster. Requires 2 "AA"
batteries. 22-167 £49.95

COMPACT AUTORANGE

£2995
Autoranging. Features diode -
check, auto polarity. Easy -to -
read LCD display, low -battery
indicator. Measures AC/DC
volts, DC current and resistance.
Fuse protected. Requires 2 "AA"
batteries.
22-166 £29.95

Tandq
ALL THE ACTION AS IT HAPPENS!

InterTAN U.K. Ltd., Tandy Centre,
Leamore Lane, Walsall, West Midlands WS2 7PS

Tel: 0922 710000

MINI DMM

£2295
Mini DMM. With built-in test leads.
Measures 1000 VDC, 750V AC,
200mA DC current. Resistance to
2 megohms. Built-in transistor
checker NPN/PNP hFE, 1.5 and
9v battery checker, Requires 9v
battery.
22-9022 £22.95
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YAESU
0
ICOM
ciar iAt.tu.

-MARTIN LYNCh
G4HKS

AUNCO

THE AMATEUR RADIO EXCHANGE CENTRE

K N WOOD

AMSTRAD

286 Northfield Avenue, Ealing, London W5 4UB. Tel: 081 566 1120 Fax: 081 566 1207

THE SALE OF THE CENTURY
continues . . .

This month I want to build up the second hand stock. If you wish to update your existing
station, (including accessories) I will pay you top money for your part -exchange equipment.
Phone today or call in. Remember we are only 1 mile from the M4 motorway and just across

the road from Northfields underground on the Piccadilly Line.

YAESU
FT -1000
FT -890
FT -990
FT -736R
FT-767GX
FT -5200
FT -26R
FT -76R
FT -470R

KENWOOD
TS-950SD
TS -850S
TS -450S
TS -690S
TM-74IE
TM -241E
T1 -1-77E

ICOM
IC-970E/H
IC -735
IC -725
IC -726
IC-R7100HF
IC-W2E
IC-2SRE
IC-4SRE
IC-P2E
IC-P4E
IC -RI

ALINCO
DJ -560E
DJ-F1E
DJ-SIE
DJ- X IE
DR -599E

Sold more than any other UK retailer- unbeatable trade-ins! £PHONE
The latest HF Mobile/Base the successor to the FT -757 £PHONE
I've got another delivery of ten in stock. Competitors not invited £PHONE
Quad band base with 2/70+6m fitted, just how many are left?? £PHONE
A complete Ham Shack in one box, HF/2/6/70, ATU/PSU £PHONE
Remote head dual -band mobile £PHONE
Successor to the FT -23 series, Wide band receive included! £PHONE
As above, but on 70cm FM. Wide band receive included! £PHONE
Dual band handle, FNB I0 NiCad/charger special offer £319

Top of the range HF base station from Kenwood £PHONE
The budget alternative to the 950 £PHONE
Still using an FT -707? Forget it! I'll give you £350 TRADE-IN! £PHONE
The same modem design HF all mode Gen. Coy. But with 6m £PHONE
Five pages of super mods for this one - only from Martin. Lynch £PHONE
50W on 2m with modified wide band receive £299
Dual band handie very compact £PHONE

The best 2m/70cm./23cm Base station £UNPRINTABLE
Several immaculate trade-ins available, save over £250! ONLY £749
The tough alternative to "BUDGET" HF operating £PHONE
As with the IC -725 but with 6m fitted £PHONE
Latest wide band receiver - with Icom approved HF conversion £1120
New dual -band Handie, December prices were good, but January? .£UNBEATABLE
2m + scanner, expensive, but usual ICOM technology and build quality £PHONE
As the IC-2SRE but this time on 70cm transceiver and W/B scanner £PHONE
The latest sub -miniature 2m handie from Icom in stock £PHONE
As per the IC-P2E but on 70cm £PHONE
Sub miniature pocket scanner. Ex -demo's from only £PHONE

Dual band handie with NiCads/charger/CTCSS/DTMF W/B RX £299
2m Pocket TCVR with AM Airband RX! FREE case £PHONE
As above without KB or NiCads and charger £PHONE
Latest miniature wide band scanner - in stock! £PHONE
New dual band mobile remote head high power £PHONE

IC-R7100HF TS-950SD

1115.771:El

.1"

IC -725

Latest 1992 computer generated second hand list available FREE!!
Updated twice a day - not every other week like most - PHONE FOR YOUR COPY!

73 MARTIN G4HKS

Martin Lynch is a Licensed Credit Broker.
Full written details upon request. Typical APR 32.9%

PHONE 081-566 1120
For fast mail order Tel: 081-566 1120.
Please add £10.50 for 48 hour delivery.
SHOP OPENING HOURS: Tuesday - Saturday 10 - 6pm.
24 hour Sales HOT LINE 0860 339 339 (after hours only.)
FAX order line open 24 hours.

BUYING
OR SELLING...

DIAL
081-566 1120

NOW!

IC -735

FT -767

TS -850

FT -1000

-77

FT -736R

In addition to new.transceivers and
accessories, don't forget I still have the

largest selection of used equipment available
in the UK. I am very willing to take your
equipment in part exchange - Phone with

your requirements NOW!
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In my opinion, the heart of
the radio hobby today is still
the local club. Without the
various clubs spread
throughout the land, radio
enthusiasts would be in trou-
ble.

Behind each club, there's
usually at least two or three
very hard working people -
the committee. They struggle
to bring in interesting speak-
ers, arrange events and
encourage new members.
They often struggle even
harder to extract annual sub-
scriptions from members!

What makes the work of
the club committee even
more remarkable, is that very
often they've been in the job
for many years. They're usu-
ally re-elected, because
either no-one else wants the
job, or because members are
more than happy to let some-
one else do the organising.
Apathy rules, okay?

Helping The Committee

Helping the committee to
run the club, is something we
should all be doing, but we
often don't do it very well. In
the east Dorset area, I know
of one very keen and dedi-
cated amateur who is
involved with the running of
two clubs - if one wasn't
enough!

How many clubs do you
know, where the office of
honourary secretary and
treasurer are combined? I
know of at least two clubs in
the UK where one person (in
the case I'm thinking about, a

lady is involved) has three
jobs, and these dedicated
people need all the help they
can get!

So, this year I am going to
make it my personal crusade
to help clubs. I intend to sup-
port the hard -worked offi-
cials and keen members, as
much as possible. In fact, we
have already started, and as
a result PWis being over-
whelmed with club news,
and information on what you
are organising.

Bursting At The Seams

Our re -introduced 'Club
News' page has proved so
popular, that it's bursting at
the seams every month. So
much so, that Steve Hunt,
our art editor, has had to
really shrink the typeface to
get all the information on the
page.

Although we are very
pleased to try to get all the
information in, the very small
print isn't easy to read and
the page looks very plain.
This uninviting look is a great
disadvantage to a page that
provides an excellent insight
into what's going on through-
out the UK (and abroad).

The page has become so
full of information, that clubs
are now reporting new mem-
bers have been attracted by
the information printed on
the page. This is exactly
what we are aiming at - new
blood!

But, if the page is so
densely -packed that it
requires a magnifying -glass,

potential readers may be put
off the page. So, to avoid
having to provide a magnify-
ing glass (as I jokingly sug-
gested in last month's
'Receiving You') we've come
up with another idea.

Club Co-operation

In return for the co-opera-
tion of radio clubs and
groups, we have decided
that 'Club News' will be allo-
cated two pages whenever
necessary. However, that
doesn't mean you can all
write more news! It does
mean though, that if you all
keep the information to the
briefest notes possible, we
will be able to use larger
print.

Please try to provide just
enough material about your
club until the next PWis
published. Clubs or groups
that don't have regular meet-
ings, or are spread through-
out the UK, Europe or the
world, will be mentioned
whenever possible.

I don't want to be forced
to introduce any form of 'turn
and turn about' system.
There's room for everyone if
you keep it short!

We are also planning to
include photographs featur-
ing local clubs. So, if you
want to see YOUR club mem-
bers and QTH on the
pages...get those shutters
snapping!

Club Photographs

The club photographs

should be sent to PW's
News editor, Sharon George.
The more interesting the pic-
tures are, the better. I've
already been promised a
photo' of a prominent mem-
ber from a club in the English
Midlands, working 'stroke P'
(/pachyderm?) on 144MHz,
while on an elephant ride (I'll
believe it when I see it!).

Pictures on a page dense-
ly packed with text can put
some people off. It's unfortu-
nate if readers are put off the
club news section. Many
groups tell me that they get
ideas for their clubs, from
other people's published
activities. The old argument
that radio enthusiasts only
want to read about their own
club's activities, seems to be
a myth.

Don't forget, that cheery
photo' of your club 'Natter
Night', or the hilarious con-
structional effort from your
recent 'Desert Island Radio'
contest, could bring you new
members. The pictures could
also start a few 'club twin-
ning' arrangements up and
down the country (why not
abroad?), and that, surely
can't be a bad thing can it?
You never know, you could
even talk to each other on
the bands!

Queries
We will always try to help readers having difficulties with a Practical
Wireless project, but please note the following simple rules:
1: We cannot give advice on modifications to our designs, nor on
commercial radio, N or electronic equipment.
2: We cannot deal with technical queries over the telephone.
3: All letters asking for advice must be accompanied by a stamped,
self-addressed envelope (or envelope plus IRCs for overseas read-
ers).
4: Make sure you describe the query adequately.
5: Only one query per letter please.

Back Numbers & Binders
Limited stocks of many issues of PW for past years are available at
£1.65 each including post and packing.
Binders, each holding one volume of PW are available price £5.50
each (fl P&P for one, £2 for two or more).
Send all orders to the Post Sales Department.

Subscriptions
Subscriptions are available both for the UK and overseas. Please see
current issues for the latest prices.

Practical Wireless, February 1992

Constructional Projects
Each constructional project is given a rating to guide readers as to its
complexity.
Beginner: A project that can be tackled by a beginner who is able to
identify components and handle a soldering iron fairly competently.
Intermediate: A fair degree of experience in building electronic or
radio projects is assumed, but only basic test equipment is needed to
complete any tests and adjustments.
Advanced: A project likely to appeal to an experienced constructor
and often requiring access to workshop facilities and test equipment
for construction, testing and alignment. Definitely not recommended
for a beginner to tackle on their own.
Components for our projects are usually available from advertisers.
For more difficult items a source will be suggested in the article.
The printed circuit boards are available, mail order, from the Post
Sales Department.

Mail Order
All PW services are available Mail Order, either by post or using the
24hr Mail Order Hotline (0202) 665524. Payment should be by cheque
(overseas orders must be drawn on a London Clearing Bank). Access,
Mastercard or Visa please.



Send your letters to the editorial offices in Poole.

They must be original, and not duplicated in any

other magazine. We reserve the right to edit or

shorten any letter. The views expressed in letters

are not necessarily those of Practical Wireless.

The Star Letter will receive a voucher worth £10

to spend on items from our Book, PCB or other

services offered by Practical Wireless. All other

letters will receive a £5 voucher.

Dear Sir
I am writing about the Morse -Master, published in PWJune 1991.1 have

now completed two and find they work well at 5V. I've eliminated the battery
pack and now use my shack supply of 13.8V running into a 5V regulating cir-
cuit using a 7805 regulator. The 5V circuit is easily built on a piece of
Veroboard. As I send c.w. to friends who are learning Morse, three evenings a
week, it is more convenient than using batteries.

Keep up the good work PW and my best wishes to you and your staff. By
the way, I'm the chap who drops into your office during the spring bank holi-
days. Hope to see you again soon for circuit boards.
E. A. Parr GOEMX
Earlsdon
Coventry

Editor's comment: Thanks for the modification tip Mr Parr, we're
always interested to hear about modifications to PW projects. I hope
your friends pass their Morse exam soon. Perhaps we might even
see them taking their Morse Test during our proposed Morse
Weekend in the late spring/early summer (further details in January
'Keylines').

*** STAR LETTER ***

Dear Sir
I am presently taking the RAE course at

Rayleigh in Essex. I am finding it very enlight-

ening, if at times hard going, having left school

some 25 years ago!
I have though, been doing a lot of listening on

my scanner, and one thing I have noticed is the

frequent use of Q -codes on 144MHz. In the

RSGB's RAE Manual and elsewhere, I've read

that the use of Q -codes on 'phone is bad oper-

ating practice. It is to be avoided unless recep-

tion is poor, or there is a language difficulty.

Have Q -codes now become accepted for gener-

al use on 144MHz?
Alan Radley
Thundersley
Essex

Editor's reply: You have posed an interest-

ing question Alan. My family have often

said that radio amateurs use too much jar-

gon. Perhaps the Q -code has turned into

jargon, rather than being a useful c.w.

'shorthand' for often used terms and

statements. What do you think readers, do

we abuse the Q -code on the air (not just

on 144MHz) and in conversation or not?
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PW October
1992 Issue

We particularaly
need reader's letters
with memories of
PWfor the Diamond
Jubilee issue. Get
writing - it's your
special celebration
too!

Dear Sir
Ref. my recent letter. I'm glad I wrote to PWfor help.

I cannot begin to thank you enough for your 'phone
call telling me of the ad' placed in your magazine.
Thanks to you I have found the Mizuho MX -14S 14MHz
rig I was desperately searching for.

After your call, I phoned the number you gave me
which belonged to Terry Wood G4MIZ. Not only was
he surprised that a radio amateur from the USA was
calling him on the 'phone, but he had only just put the
ad' in the day before!

About six weeks ago before this search started, I
ordered what was the last new MX -14S for sale in
England from Waters & Stanton. To my dismay, the
radio was stolen in the mail and all that arrived at my
door was an empty box. My money was refunded, but I
was still in search of a Mizuho. Without your call I
could have been looking for ever. In fact I even made
calls to Japan, with no luck!

I've had my licence for about 18 years, and am still
fascinated by the hobby. My main mode of operation is
QRP s.s.b. My family originates from England, and we
have traced the family tree back to about 1600.
Anyway my wife and I love England, and we are there
every year or two or whenever we can get away.

Maybe next time we are there, I can show you my
appreciation by taking you out to lunch or dinner. What
you did was beyond the call of duty. If there is any-
thing I can do for you here in the USA please call or
write.

Thanks again, and it was a pleasure talking to you
on the 'phone. I work all the h.f. bands and will look for
you on the air. My best wishes to everyone on
Practical Wireless.
Bill Ruppert WB9BQG, Glenview , USA

Editor's reply: It was a great pleasure to help
you Bill. The opportunity only came by an amaz-
ing coincidence, when (quite by chance) Bill's
original letter asking for help, arrived on my
desk as I was reading potential adverts for
'Bargain Basement'. I read the letter and felt
very angry that his original transceiver had
apparently been stolen between the UK and the
USA. I had intended to publish his letter asking
if anyone else had a Mizuho transceiver for sale.
However, I realised this wasn't necessary when I
read the next letter. It was from G4MIZ who
wanted to sell his Mizuho! To cut a long story
short, I immediately rang Bill, quite forgetting
the time difference! A very sleepy WB9BOG
answered the 5am alarm call (sorry Bill!) but he
woke up very quickly when he heard the news!
We don't normally short-circuit 'Bargain
Basement' in this way, but I feel sure readers
will understand the circumstances were excep-
tional.

Dear Sir
I have been interested in radio for many years. During this time I have col-

lected and read many articles written by F. C. Judd G2BCX. Possibly, like many
others who have an interest in radio, I have learnt a lot from Mr Judd, especial-
ly his excellent articles on antennas.

The main point of my letter is who is F. C. Judd? Would G2BCX consider
writing an article about himself, and his expertise on radio. I am sure this
would be of interest to all your readers.
John Bidgood, Eastleigh , Hants

Editor's reply: I've no doubt that Fred Judd G2BCX will be quite flat-
tered by your letter John! Again, we have another coincidence,
because Fred has recently announced his retirement from antenna
design work requiring roof and ladder climbing. We will be featuring
G2BCX in a 'Radio Personality' spot soon, to pay tribute to this very
prolific writer. Despite the fact that he's retiring from antenna work
requiring climbing, etc., (he admits to being in his mid 70s) Fred will
continue to write for PW on a regular basis.

Practical Wireless, February 1992



Dear Sir
I am a radio amateur and a

CB operator. For some time
now CB in this area has been
under a blanket of very bad
interference. My TS530 ama-
teur bands rig has an overlap
on the 28MHz allocation, so I
am able to receive down to
27.935MHz (into the CB UK
section) - so I thought I'd lis-
ten - although I realise I can-
not resolve f.m.

I was astonished to find that
there is more s.s.b. activity on
this overlap than on the ama-
teur section! No wonder our
UK CB allotment is in bad
shape. Are these stations
legal? I realise other countries
don't use 27.601MHz to
27.99MHz for CB - and possi-
bly use these frequencies for
something else?

Could PWenlighten readers
about this? Is there any way
these southern European
countries can be stopped?
This brings in another ques-
tion as these countries will
have allocations on the CEPT
CB frequencies. If I bought a
CEPT frequency CB, would I
be clear of this s.s.b. activity?
Hector Cole G3OHK
Workington
Cumbria

Editor's reply: Hector has
come across a very great
problem. You've only got
to listen between 26 and
28MHz to realise that
there is much illegal activi-
ty on s.s.b. from within the
UK. I recently had an
(unsigned and un-adressed)
request from a "very keen

Ow
F.
4.0O

E
O

and dedicated" (quote) ille-
gal s.s.b. operator, sug-
gesting that PW included
articles and band reports,
etc., for them in future! As
regards Europe, with the
possible exception of Italy,
I think that s.s.b. operation
on 27MHz CB is illegal.
However, down here in the
south, there seems to be a
very active group using
a.m. and s.s.b. From my
own experience, there also
seems to be a plentiful
supply of illegal a.m. and
s.s.b. CB equipment
(including 100W linear
amplifiers) openly on sale
at car boot sales through-
out the country.
Unfortunately, because
radio amateurs are not
allowed to buy the strictly
illegal multimode CB
transceivers, they remain
in circulation. If we were
allowed to purchase and
convert such transceivers
to 28MHz, a useful source
of relatively cheap equip-
ment would be estab-
lished, helping to reduce
another nuisance at the
same time. But even
though we could help,
apart from reporting the
activity to the Radio
Investigation Service, our
hands are tied I'm afraid
Hector!

We are delighted to receive
your letters, but do try to keep
them short. It helps us, and
makes it easier to get more
letters in!

Dear Sir
I have been a reader of Practical Wireless for more years

than I care to remember. Now, although the magazine's

appearance may have improved
dramatically from F. J.

Camm's original format, the one thing certainly not improv-

ing by any stretch of the imagination, is the increasing num-

ber of bad printing errors and mistakes made in the maga-

zine.
Have you ever considered what effect these have on anyone

trying to construct anything from your articles? It has got so

bad, that one dare not lift up the soldering iron to begin any

of your projects until at least six issues later than the issue

carrying the last part of a particular project, to ensure that all

the errors, mistakes and updates have been seen. Are

these genuine mistakes, or perhaps some conniving plan to

guarantee sales of future issues?

As this letter is highly unlikely to be published in PW, I feel I

should say I think you should spend more time, energy and

money trying to eliminate these mistakes. Try to improve the

quality of PW for your readership, instead of squandering it

all on some worthless
logo, which all of us are likely to end

up paying for when you will inevitably push the cover price

up afterwards.
Dr Angus Johnson
Kirton-by-Leen
Nottinghamshire

Editor's reply: The 'buck' stops at the editor's desk I'm

afraid Dr. Johnson and I can only apologise. The entire

team is striving to stop any errors (no matter how

small) creeping in. The only way, so it seems, to stop

errors occurring with constructional projects, is to

increase the lead time. So, it's with that in mind we

have held over one major project, the PW 'Churchill'

s.s.b. base -station, until we have built at least two pro-

totypes. This project has already been under develop-

ment for two years. The wait will be worth it I feel.

However, this sort of (very necessary) approach does

mean that probably only one big with several

smaller ideas, can appear every year. In between, we

shall continue to offer simpler constructional articles,

which have all been built and tested. Also, now that

we are completely self-contained with p.c.b. artwork

and placing, etc., the chances of errors are reduced.

Finally, the change to a better paper and higher quality

presentation is necessary to present an easier read,

with much improved clarity on drawings, p.c.b. over-

lays and photographs.

Win A Ramsey Electronics FTR-146 Transceiver!
You could win the kit transceiver built and reviewed in the January 1992 issue of Practical Wireless, by PWs editor
G3XFD, and kindly donated by Raycom Communications. Just imagine what you or your radio club friends could
do with this handy little rig! To win, all you have to do is estimate correctly just how long it took Rob to build the
FTR-146. The only clues we're going to give you is that it took longer than 15 hours, but didn't take longer than 35
hours! The winner will be the entrant estimating the exact, or nearest, time taken to build the FTR-146.

Just enter your estimation of the time taken to build the kit, and complete the tie -breaker in no more
than 20 words. Send your entry in with the coupon below, complete with the corner flash. The first two runners-up
will receive one-year subscriptions and the second pair of runners-up will receive six-month subscriptions.
The editor's decision is final, and no correspondence wil be entered into.

"I'd like to win the Ramsey FTR-146 transceiver because

Name
Address Hours

cek

Mins Competition Corner
Feb 92



Scarborough ARS Diamond Jubilee

To celebrate the Diamond Jubilee of the Scarborough ARS, an Award
Certificate is being made available, each certificate being signed by the President
and Chairman.

The award is to commemorate the founding of the society in 1932 and is avail-
able to all radio amateurs and short wave listeners.

All contacts must be made between January 1 and 31 December 1992. Log
extracts are acceptable but must indicate contacts or reception reports confirming
the following:

One contact with the society's HQ station, G4BP and five contacts with mem-
bers of Scarborough ARS.

Contacts may be by any mode, on any band but contacts via repeaters will not
be accepted.

All claims will be verified by the Awards Manager and the society's decision
will be final. Claims must be accompanied by £2 sterling, $3 or 5 IRCs.

Applications are to be made to:
Awards Manager, G4BP
c/o 10 Lowdale Avenue
Scarborough
North Yorkshire
Y012 6JW.

The 1992 Radio Listener's Guide

This is the fourth and latest edition of the Radio
Listener's Guide - a unique 58 -page book for any-
one who listens to radio.

Within the guide, easy -to -use maps show the fre-
quencies for all the radio stations in the UK. These
include Radios 1, 2, 3, 4 and 5, BBC local, indepen-
dent and community radio stations. Foreign stations
broadcasting in English are also listed.

This year, the guide also includes articles by the
BBC, the Radio Authority, The Voice of the Listener,
Sony and Blaupunkt, and for the first time, it also
lists stations transmitting from the Republic of
Ireland.

You can use it in the car, caravan or at home.
Find stations quickly and easily - at home and while
on the move. Tune to your favourite radio stations
while travelling, or tune to one of the many stations
you never knew existed.

The 1992 Radio Listener's Guide costs £3.25
(including postage) and is available from the pub-
lishers at the following address:
The Radio Listener's Guide
FREEPOST,PDQ Publishing
PO Box 41, Didcot, Oxon OX11 8BR.
Tel: (0235) 816229.
Also available from PW Book Service.
More book reviews on page 31.

COMPETITION WINNERS
June 1991 Spot the Difference Competition
Winner: B Johns, Renfrewshire Scotland.
Runners-up: Miss P. West, Paignton, Devon. Fred Ward, Littleover,
Derby.

July 1991 Wordsearch Competition
Winner: Janet Martyn, Crowborough, East Sussex.
Runners-up: Cyril F. Hutchings, Wellington, Somerset. G. M. Christie,
Stromness, Orkney.

August 1991 Spot the Difference Competition
Winner B. Srinivas, Andhra Pradesh 533001, India.
Runners-up: J. Sneddon, Lothian, Scotland. A. L. Holcrhan, Leeds, West
Yorkshire.

September 1991 Wordsearch Competition
Winner: Ken Thompson, Blaine, WA, USA.
Runners-up: John Lynch, Croydon, Surrey. Peter Hunter, Bowthorpe,
Norfolk.

October 1991 Spot The Difference Competition
Winner. Lea Avadya, Istanbul, Turkey.
Runners-up: S. F. Lane, Port Talbot, West Glamorgan. Mr D. Sweeney,
Liverpool.

Can You Help?

Alan Stokes of 3 Alison Road, West Derby,
Liverpool, Clubmoor, Liverpool L13 9AD, is
searching for a cassette compartment door
for a Pye TR-0726/05 radio/cassette
recorder and an on -off switch for a Philips
AR -060 radio recorder.

David Cross (South Oxfordshire area) on
(04911 32292 between 6 and 6.30pm is
looking for a home for several boxes of
loose radio and TV valves, which are in
uncertain condition.

Mr J. G. Williams, 'Alltwen', 44 Mayfield
Drive, Buckley, Clwyd, North Wales CH7
2PN, is looking for a circuit diagram, manu-
al and any other details of the Trio JR-310.
He will gladly refund any costs incurred.

Raymond Davidson G7FHD, 23 Wicklow
Street, Middlesborough, Cleveland TS1
4RG, needs some help to identify an old fre-
quency counter -timer. The only identifying
marks are 'Counter Timer 901' on the front
panel, with a small panel on the rear stating
'901M 80S 3809'. Can readers solve this
mystery for G7FHD?

Theft
On Saturday 16 November,

at the Tesco

Stores car -park, Culverhouse
Cross, Wenvoe,

Cardiff, a Yaesu FT -230R 144MHz v.h.f./f.m.

only 5/25W transceiver,
serial No. 2F.041377

was stolen. The theft occurred
sparked
tween

11.45am and 12.15pm. The car

slightly away from others in the area, and was

broken into by use of a screwdriver in the door

locking key hole, which was forced.

The offence was reported toot' e supermarket

manager and the Ely pce
Cowbridge Road West, Cardiff, tel

(0222) 222111 Ext. 218.

An individual was noted in the area, walking

an Alsatian
dog. He was short, stocky and

wearing faded -blue denim, no coat or hat.

Any FT -230R offered for sale should therefore

be checked.

Street Alarm
New from Maplin

Electronics is 'Street
Alarm', a very compact
personal alarm with an
extremely tough black
plastic case. Thanks to
its slim size, it can be
carried easily by hand or
attached to a belt using
the very rigid clip
moulded into its hous-
ing.

A large pink button,
which is recessed to pre-
vent accidental opera-
tion, is pressed to oper-
ate an extremely power-
ful 130dB siren, guaran-
teed to draw attention to
passers by. To de -acti-
vate the alarm, the but-
ton is simply pressed
again. The unit is pow-
ered by a PP3 9V alka-
line battery (not includ-
ed) which will provide
up to six months of nor-
mal usage.

Overall dimensions
are 90mm x 60mm x
32mm. Weight 114g
with battery.

The Street Alert
Alarm (ZC37S) costs
£19.95 inc. VAT. Maplin
Electronics on (0702)
552911 for enquiries.

In Need Of An
Elmer!

We recently received
a "Help! I'm in great
need of an Elmer" letter
from 22 -year old David
Jones, of Bury,
Lancashire.

He's been interested
in radio and electronics
for about seven years,
but would now like to
get on the air, instead of
just listening.

He finds the 'maths'
side of the RAE difficult,
and would therefore be
most grateful if some-
one in his area could
help.

If anyone can offer
their help to David,
please write to him, c/o
'Newsdesk' at our edito-
rial offices, and we'll
pass all correspondence
on to him.

Please send in all of
your news items to
Sharon George at

the editorial office in
Poole.
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New Radio Club

Situated in the heart of rural Wales, in the

beautiful Victorian town of Llandrindod Wmed.ells,

a new radio club has recently been for

They are known as the Mid -Wales ARC.

Affiliation to the RSGB is at this moment
en
in

hand, and tentative steps are being tak

towards having their own repeater station set

up locally.
The club have high hopes of a very successful

to any advice and/or
team, but are still open

assistance
from whatever source. Anyone

ill be
travelling in their part of the woe. An

call
e

made most welcome, if they wish to in

and visit.
For any further details, please contact:

Len Rees
'Dunblair'
Tremont Road

Llandrindod Wells

Powys LD1 5EB.

Radio Link Special Event
Station

On Saturday 29 February 1992, from 8.30am to
5pm, three members of Radio Link will be operating
an amateur radio special event station, from the
Eagle Shopping Centre manager's office, in
Copecastle Square, Derby, with a callsign of
GB1ECD (Great Britain One Eagle Centre Derby).

The amateur radio station will operate on
144MHz, and various local personalities will visit
the station during the day. The members hope to
make contact with amateur radio stations within a
113km (70 mile) radius of Derby.

The company, CIN Properties Limited, who own
the Eagle Shopping Centre, have sponsored Radio
Link's daily request programme over the last two
years.

Radio Link was formed in April 1974, and this
voluntary organisation and registered charity now
provides a hospital radio service to the following
hospitals:

Derby City Hospital
Derbyshire Royal Infirmary
Derbyshire Children's Hospital
Kingsway Hospital
Nightingale Continuing Care Unit
Radio Link's studios are based under Ward Two

of the Derby City Hospital, Uttoxeter Road, Derby.
For further information, contact:

John Huddlestone G1UJX
Secretary/Press Officer
c/o 8 Wilmot Avenue
Chaddesden
Derby DE2 6PL.

Contact With
China!

Julian GOLXX, from
Clifton in Nottingham,

made contact with Wang
at the club station of

BY8AC on 7 April 1990. A
result of this contact, is

that many children in the
Clifton area and students

in the Chengdu region
have become pen -pals.

The callsign BY8AC is
that of the amateur radio

society of the Chengdu
Children's Palace, and

was set up in 1985, there
are more than 10 opera-
tors. Wang, in his letter

to Julian, says that
almost every middle

school has an English
club, because it is con-

sidered important for the
future.

There are more than
200 members of the

English club at Wang's
school, 'No. 5 Middle

School' in Chengdu. The
subjects of study are

Chinese, Maths, English,
Physics, Chemistry,

Biology, Politics,
Geography, History and

PE. Altogether, 38
lessons per week,

Monday to Saturday.
Chengdu City is the

largest city in Western
China. Population about
9.3 million. It is the capi-
tal of Sichuan Province,

which is the Big Panda's
homeland. Chengdu is a
very old city, with a his-

tory going back over
3000 years.

Julian is one of the
founder members of the
South Nottingham ARC,
and is very active on the

h.f. bands. He's a very
popular radio amateur

with an infectious laugh?

Cushcraft

Cushcraft Corporation have recently appointed Shropshire based

Specialist Antenna Systems Ltd., as their UK distributor.
They will pro-

mote this high -quality range of amateur antenna products,
together with a

e of commercial products,
previously not seen in the UK. For

large rang
further details, contact.

Specialist Antenna Systems Ltd.

Radfords Field

Maesbury Road
Shropshire SY10 8EZ. Tel: (0691) 670440.

Osvvestry,

Tracing A
Winner!

At the recent
Bridgend rally, the win-
ning ticket in their prize
draw, unfortunately, had
no buyers name or call -
sign written on it. The
winning ticket was
Yellow 106.

They are trying to
trace the winner, so if
anyone can help them
please contact Charles
Sedgebeer on (0656)
860434.
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Aylesbury Vele RS meet 1st & 3rd
Wednesdays, 8pm at the old Village Hall,
Hardwick. Further details about the club
from Geoff on (0280) 817496 or Mertyn on
109081560026.

Barnsley & District ARC meet
Mondays in the radio club room and
shack, at the rear of the Dorton Hotel,
Station Road, Garton, Barnsley. For fur-
ther information, ring Ernie G4LUE on
(0226)716339.

Basingstoke ARC meet 1st Mondays,
7.30pm et the Forest Ring Community
Centre, Sycamore Way, Winklebury,
Basingstoke. For further details, please
contact John Randall G30AZ, 243
Paddock Road, Basingstoke, Hants RG22
60P.

Bedford & District ARC meet
Thursdays, 8pm in the Allen Club, Hurst
Road, Bedford. More details from Gavin
Carmichael, 15 Evesham Court, Avon
Drive, Bedford MK41 7AJ. Tel: (02341
365660,

Bradford ARS meet 2nd & 4th
Thursdays, 8pm at the Polish Ex -Service
Club, Shaarbridge Road, Bradford, West
Yorkshire. On January 9 they have a nat-
ter night, the 23rd is 'A Visit To Sydney' - a
slide show by ex VK2FUV and February 13
is a Display and Discussion - bring your
home-brew equipment. Charles Bolt
GOACX on 10247) 494694

Braintree & District ARS meet 1st &
3rd Mondays, 8pm at the Community
Centre, Victoria Street, Braintree. On
January 20, the club will be entertaining
the Braintree Air Training Corp Amateur
Radio Society. D. Andrews, 22 Arnhem
Grove, Braintree, Essex CM7 5UQ. Tel:
(0376127431.

Brighton & District ARS meet 1st &
3rd Wednesdays, 7.45pm at the Roast
Beef Bar, Brighton Racecourse, Elm
Grove, Brighton. More details from Harold
Lunson G3WR, 17 Tongdean Rise,
Brighton, East Sussex BN1 5JG. Tel:
10273) 501100.

Bromsgrove & District ARC meet
Fridays at Avoncroft Arts Centre, South
Bromsgrove, Worcester. January 10 is
'Operating Awards' by J. Harvey G4IVJ.
Mora details from Joe Poole G3MRC on
M5621710010.

Bromsgrove ARS meet at Lickey End
Social Club, Alcester Road, Burcot,
Bromsgrove. Mr D. Edwards G4ZWR, 2
Mason Close, Headless Cross, Redditch,
Worcs B97 50F. Tel: (0527) 546075.

Chelmsford ARS meet 1st Tuesdays,
7.30pm at Marconi College, Arbour Lane,
Chelmsford, Essex. On February 4 they
have 'First Aid for Radio Operators'. More
details from Roy & Eta Martyr G3PMX &
G6HKM, 1 High Houses, Mashbury Road,
Greet Waltham, Essex CM3 1EL. Tel:
(02451360545.

Canwy Valley RC meet 1st Thursdays,
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7.15pm at The Studio, Penrhos Road,
Colwyn Bay, Clwyd. February 6 is a talk on
'Medical Electronics' by Chris Barnes
GW4BZD. For further details, contact
Merfyn Jones GW4NNL, 72b Princes
Drive, Colwyn Bay, Clwyd LL29 8PW. Tel:
(04921530725.

Coulsdon ATS meet 2nd Mondays,
7.45pm at St. Swithun's Church Hall,
Grovelands Road, Purley, Surrey. On
January 13 they have Andy Boyne G4RFX
on the 'History and Development of the
Harrier Aircraft'. Andy Briers GOKZT on
081-668 7004.

Coventry ARS meet Fridays, 8pm at
Baden Powell House, 121 St. Nicholas
Street, Radford, Coventry. For further
details phone Jon on (0203) 610408.

Derby & District ARS meet
Wednesdays, 7.30pm at 119 Green Lane,
Derby. January 15 is 'The Work of the
Amateur Radio Observation Service' by
Geoff Griffiths G3STG, the 22nd is
'Modular Kits for the Constructor' a talk
end demonstration by Derek G3ZOM of
Jandek, the 29th is a Video show,
February 5 is a Junk Sale and the 12th is a
Visit to Drakelow Power Station, near
Burton -on -Trent. More details from
Richard Buckby G3VGW, 20 Eden Bank,
Ambergate, Derby DE5 2GG. Tel: (07731
852475.

Derwentside ARC meet Wednesdays,
7.30pm in the Steel Club, 36 Medomsley
Road, Consett, County Durham. Regular
talks by amateurs and non -amateurs.
Construction work overseen by Don
G4LGA. Further details from Geoff Derby
G7GJU, 60 Pine Street, Grange Villa,
Chester -le -Street, County Durham DH2
3LX. Tel: 091-370 2032.

Dragon ARC meet 1st & 3rd Mondays,
7.30pm at the Four Crosses Hotel, Menai
Bridge. January 20 is 'Repeater Linkage'
by Brian Davies GW4KAZ and February 3
is 'Electrical Distribution & Earthing' by
Tony Rees GWOFMQ. Tony Rees
GWOFMQ on (0248)600963.

Dunstable Downs RC meet Fridays,
8pm at Chews House, 77 High Street
South, Dunstable, Beds. Further details
from Wendy Jefferson on (0582) 451057.

Echelford ARS meet in the
Community Hall, St. Martin's Court,
Kinston Crescent, Ashford, Middlesex,
7.30pm. On January 9 they have a natter
night, the 23rd is 'Ham Radio In Sri -Lanka'
by Doug Goodison GOLUH and February 13
is 'Linear Amplifiers' by John Stockley
G8MNY. Further details from P.

Townahend G6PMT on (0344) 843472.
Fareham & District ARC meet

Wednesdays, 7.30pm in Portchester
Community Centre, Westlands Grove,
Portchester, Fareham, Hants. Details from
Rod Smith GOERS on (0705)373572.

Fytde ARS meet 2nd & 4th Thursdays,
7.45pm at South Shore Lawn Tennis Club,
Midgeland Road, Blackpool. Eric Fielding
G4IHF on (0253) 726685.

GB3HZ Repeater Group meet at
Chiltern Communications, Lincoln Road,
Cressex Industrial Estate, High Wycombe,
Bucks, 8pm. Details from Francis Rose
G2DRT on (0494) 814240.

Gloucester ARS meet at St. Johns
Ambulance HO, Heathville Road,
Gloucester at 7.30pm. January 15 is
Construction Group, the 22nd is Packet
Self -Help Group end the 29th is Home -
Brew Clinic. More info from J.
Rockingham on (0452) 528533 Ext. 2733.

Great Lumley AR&ES meet
Wednesdays, 8pm at Great Lumley
Community Centre, Great Lumley, Nr.
Chester -le -Street, Co. Durham. For more
details, contact Barry MAP on 091-388
5936.

Halifax & District ARS meet 1st & 3rd
Tuesdays, 7.30pm at the Running Man
Public House, Pallon Lane, Halifax. On
January 21 they have 'Sky At Night' by J.
Hasty. For further details, contact David
Moss GODLM, Beechwood Lodge, Leeds

Road, Lightcliffe, Halifax, West Yorkshire
HX3 8NU. Tel: (042/1202306.

Hembleton ARS meet in Room A5 of
Northallerton Grammar School at 7.30pm.
For more details, contact Nigel
Robertshaw GONHM on (06091776608.

Horndean & District ARC meet 1st
Thursdays, 7.30pm at Horndean
Community School, Barton Cross (off
Catherington Lane), Horndeen, Hants.
February 6 is Hampshire Fire Service
Communications. For more information,
contact Stuart Swain, 35 Mavis Crescent
Havant Hampshire P09 2AE. Tel: (0705)
472846.

Horsham ARC meet at the Guide Hall,
Donne Road, Horsham, West Sussex,
8pm. Further details from Peter Stevens
G8SUI, 11 Nutwood Avenue, Brockham,
Betchworth, Surrey RH3 7LT. Tel: (0737)
642150.

Ipswich RC. Contact Mrs S. Elden
GBHYE, 124 Larchcroft Road, Ipswich IP1
6PQ.

Keighley ARS meet at The Cricket
Club, Ingrow, Keighley, 8pm. January 16 is
'ELF', a talk by G3OTE, the 23rd is a natter
night, the 30th is their AGM, February 6 is
a natter night and the 13th is 'Scout Tour
Df America' by G7HHD. Further details
from Kathy Conlon G1IGH on (0274)
496222

Kettering ARS meet Tuesdays,
7.30pm at the Electricity Sports & Social
Club, Eksdale Street, Kettering. January
14 is a Slide Show of Dld Kettering by
Terry Green G7AJS and February 4 is
'BBC Transmitters & Transmissions', a
talk by Mike Higgins (Senior Transmission
Engineer BBC Radio). All enquiries to Len
G7EHM on (0536) 514544.

Kidderminster & District ARS meet
alternate Tuesdays, 8pm at The Queens
Head, Wolverley, Worcestershire. For
more details contact Geoff Philpotts
G7JIR, 62 Erneley Close, Stourport-on-
Severn, Worcs DY13 OAH. Tel: 10299)
379229.

King's Lynn ARC meet Thursdays,
7.30pm at the 19th King's Lynn Scout HQ,
North Runcton. Further details from Derek
Franklin GOMQL on (0553) 841189.

Lothians RS meet on the 2nd & 4th
Wednesdays, 7.30pm in the Orwell Lodge
Hotel, Polwarth Terrace, Edinburgh.
Further details from Mel Evans at 56
Southhouse Road, Edinburgh EH17 BEU or
telephone 031-664 5403.

Loughton & District ARS meet in
Room 14 of Loughton Hall, 7.45pm. For
more details contact Mike Pilsbury
G4KCK on 081 -504 4581.

Maidenhead & District ARC meet at
The Red Cross Hell, The Crescent,
Maidenhead, 7.30pm. January 21 is 'Great
Egg Race' and February 6 is 'Making
Printed Circuit Boards'. Details from Neil
GBXYN on (0628) 25952.

Mansfield ARS meet at the Polish
Catholic Club, off Windmill Lane,
Woodhouse Road, Mansfield. Further
information from Mery GONZA on (0623)
755288.

Morecambe Bey ARS meet every
other Tuesday, 7.30pm at the Trimpell
Sports & Social Club, with Morse instruc-
tion each Tuesday during club meetings.
For more details, please contact J.
Burrow GONYD, 36 Longfield Drive,
Cragbank, Bernforth, Lancashire LA5 9EJ.
Tel: (0524) 733212.

Nelson & District ARS meet
Wednesdays, 7pm at Llanceiach School
Nelson. They also run a c.w. class at their
meetings. Anyone wishing to find out fur-
ther information is welcome to call in, or
otherwise contact Leighton Smart
GWOLBI at 33 Nant Gwyn, Trelewis, Mid -
Glamorgan, Wales CF46 6DB. Tel: (0443)
411736.

Norfolk ARC meet Wednesdays,
7.30pm at 'The Norfolk Dumpling', The
Livestock Market, Herford, Norwich.
January 12 is 80m AFS, the 15th is a 'Real

Radio' evening, the 22nd is 'Home-brew
Test Gear' by Mike Coen G4E0L, the 29th
is an informal & committee meeting,
February 5 is 'Construction Techniques'
by Gary Parkhurst G3TOZ and the 12th is
'Novice Licence' by David Buddery
G30EP. Jack Simpson G3NJO on (0603)
747992.

North Bristol ARC hold their meetings
at S.H.E., 7 Braemar Crescent, Northville,
Bristol. Chris Budd GOLOJ on (04541
616267.

Nottingham ARC meet Thursdays,
7.30pm at the Sherwood Community
Centre, Mansfield Road, Nottingham.
Further details from Rex Beestall GILA!
on (06021733740.

Poole RAS meet 2nd & last Fridays,
7pm at Lady Russell -Coates House, Lower
Constitution Hill Site, Bournemouth &
Poole College of FE. January 10 is 'Making
Printed Circuit Boards' by Tony Emery
G3YWG, the 17th is their Annual Dinner,
details from Phil GOKKL on (02021 742453,
and the 31st is On the Air, construction
projects and CW Practice. More details
from Vernon Cotton G3BCI, 45 Branksome
Hill Road, Bournemouth, Dorset BH14 9LF.
Tel: (0202) 760231.

Prudential ARS is open to all employ-
ees and ex -employees of the Prudential
companies. Those interested oversees
should contact Alan McCullock ZS6KU,
PO Box 2291, Helderkuin, 1733, South
Africa. Those in the UK can contact
Dennis Egan GW4XKE, 4 Hazel Grove,
Longmeadow, Dines Powis, South
Glamorgan CF6 4TE. Tel: (0222) 512959.

Reading & District ARC meet 2nd &
4th Thursdays, 8pm at The Woodley
Pavilion, Woodford Park, Haddon Drive,
Woodley, Reading. Vin Robinson G4JTR, 4
Hilltop Road, Ceversham, Reading RG4
7HR.

Rochdale & District ARS meet
Mondays et T. S. Frobisher, Greenbenk
Road, Rochdale. January 20 is 'Converting
PMR Gear', the 27th is a Construction
open night, February 3 is a Theory night -
the cat's whisker and the 10th is a Crystal
set night. Further details from Brion on
061-653 8316 or Deve 10706) 32502.

Rhyl & District ARC meet 1st & 3rd
Mondays. January 20 is a home-brew
night, construction of a GDO, Dave
GW4DMR and February 3 is 'Marine Radio
Licence' Barrie GW7EXH. For more
details, contact Ken Padley GW7IAR, 67
Rosehill Road, Rhyl, Clwyd LL18 4TS. Tel:
(0745) 338276.

Salisbury Radio & Electronics
Society meet Tuesdays, 7.30pm at
Grosvenor House Centre, Churchfields
Road, Salisbury. For further details, con-
tact Bert Newman G2FIX on (0722) 743837.

Sevenoeks & District ARS. Details
from The Secretary, c/o Sevenoeks
District Council, Council Offices, Argyle
Road, Sevenoeks, Kent TN13 1HG.

Shefford & District ARS meet
Thursdays, 8pm at the Church Hall,
Ampthill Road, Shefford, Bedfordshire. For
further information, contact Nigel G1JKF
on (0908)274473.

Silverthorn RC meet Fridays, 7.30pm
at The Chingford Community & Adult
Education Centre, Friday Hill House,
Simmons Lane, Chingford, London E4 6JH.
More details from Andrew Mowbray
GOLWS on 081-529 4489 between 5.30 and
6.30pm weekdays only.

Solihull ARS meet 3rd Thursdays in
The Shirley Centre, 274 Stratford Road,
Shirley, Solihull, West Midlands. On
January 16 they have a talk on 'RSGB
Affairs' by John Allen G3DOT. For more
details, contact Colin Taylor G3USA,

231 Robin Hood Lane, Hall Green,
Birmingham 828 ODH. Tel: 021-777 9965

evenings or (0827153344 daytime.
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Opening times for both stores: 09:00 - 17:00 Tuesdays to Saturdays

HERNE BAY BIRMINGHAM

Unit 8, Herne Bay West Industrial Estate, International House, 963 Wolverhampton Rd
Sea Street, Herne Bay, Kent CT6 8LD Oldbury, West Midlands B69 4R)
Telephone: (0227) 741555, Fax: (0227) 741742 Telephone: 021 552 0073, Fax: 021 522 0055

ICOM (UK) Ltd. have
opened two excellent ham
retail stores in Birmingham
and Herne Bay, Kent and we
don't think you will find
anything to beat them!

Our Birmingham store is
under the management of Gordon

G3LEQ ably assisted by John G8VIQ, the
Herne Bay store is managed by Chris
G8GKC. All have years of experience in
Amateur Radio sales and will give a
friendly service and a good supply of
coffee.

Both stores have a full range of
amateur products. We also have
liquidated stock from the old KW
Communications Lid available at rock
bottom prices. This includes such top
brand names as Kenwood, Yaesu and
Tentec. We have taken over the retail side
of Ray Withers Communications who
continue to trade in commercial and
broadcast radio systems.

The Birmingham Store is in the same
location as Raycom - just off Junction 2 on
the M5. Our Herne Bay store is at ICOM
headquarters.

Part exchanges are welcome and all
major credit cards accepted. There are
also certain Privilege Member Cards
which will be honoured!

J ICOM VISA

WINTER 1991/1992 CATALOGUE

OUT NOW!
 100's of price reductions

throughout the catalogue
 200 pages
 Latest new products
 LEE's worth of discount

vouchers
 On sale from 14th November

at most large newsagents
or directly from arkit

Lane Broxbourne  Hertfordshire  EN10 7NQ
Telephone (0992) 444111  Fax (0992) 464457

CIRKIT DISTRIBUTION LTD

plus 30p postage

VISA

Practical Wireless, February 1992 19



nnr
COMMUNICATIONS

OPENING ffOlACS...
MOM - 8.30- 6 r.vv
SATURDAY - 9 -5 p.m
GUMMY 9 -12 (neon!)

!COAT

NOW MIT olusEb
NY DEALERS

SOME
WOW/

500 ict4i.-13ootOz

5TJCP,NNER/
fac50/05

...^4716/it- s- oex

AIN°coslci

14t
\tavP

vs
D

vaoi09

. R6V4a rARAPE
HANGER LANE

EAL I NC, --
LONDON itif5A 1 ET

ENGLAND
Tel: 081- 997 4476
Fax- 081 991 2565

t CHECK THESE OUT =. 'HAM' I992 Ate,,!

* CAIVAIVAIVAILAIMEfrom A -R -E

-rttstAistro SIT_

0,,,_
SAITICT TO STATJS

kfl ON
WE ARE NOW

CONFIRMED AS
THE eDCrs LARGEST
ICOM LER

crut the
aw& olittaind sgkit

`6,144e.P
15401$01

WE HAVE AN EXCEPTIONAL
RANGE Or SECONDHAND

EqUIPMENTP-,,;0=<a:YANOTUERE

Av4,1/1)
44E4,7448LE

APR

3292

e

IC1171100 THE BEST
H/F CotIVERstori

MTH liF AVAILABLE

11CR1007001.Y,,mswim s.s.e i Fr,..
500 HZ - I BOO HAz A.R .E
,00 M ern°, es

CARRY A Am, (przoNiLS
RANG Se\ ..-,Noti.e.rmadde

pRoNicT.s' - aX1:1[?

AT EATABLE IjiMoV8ingefA cEsi
PR -

vie.

Mottle° 11ow

PI Ft E Served.

t-1:At. rg

STOCK!
C g Now s ock
VNEATADL.S!

IF VOV HAVE ANY ONIT To SM.
OR PART EWIIANGE - COME To uS
FOR A TERRIFIC PEAL

4Liik0
HAND

IN

.17

ti,6a)0,,?0
SAM Pc.Y
`11/444 co'

011

111411e1 otlica Cie

wrni,30. h45:5:13 ' A TR°e
100 14142- `.  re

414 L

isi eSU
"%LS4' sr

ADE
NI=

I COMMUNICATIONS

EMT BUNKI NG
Ar /MAR

Cagle elutroniai
Tel: 0384 298616 Fax: 0384 270224

PROBLEMS WITH YOUR RIG?
We are the major servicing/repair centre for all amateur, PMR and commercial radio equipment...

KENWOOD
Y0AESU

ICOM
C) MOTOROLA

Radiuy
and all other major manufacturers

* Suppliers of all these makes and offering a full service
and spares back-up

* Supply and installation of all PMR and commercial radio
systems

* Guaranteed 7 day turnaround (subject to spares
availability)

* Collection and delivery service
available if required

* Trade service enquiries
welcome (special rates)

P.r1,5 Castle Electronics are part of West Midlands Electronic & Communication Services Limited who are licensedcredit brokers.

*a

UNIT 3, "BAIRD HOUSE", DUDLEY INNOVATION CENTRE
PENSNETT TRADING ESTATE, KINGSWINFORD

WEST MIDLANDS DY6 8XZ

VISA
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YOUR SPECIAL FLIGHT IS WAITING

SO DON'T MISS THE DAYTON 992 HAMVENTION
HOLIDAY!

Last year's trip to Dayton '91 was a resounding success, and readers have clamoured for more.

So, here we are again, inviting you to come and fly with us to Dayton Ohio, home of the

HamVention.
Enjoy yourself at the biggest amateur radio in the world. Reserve your seat

now...we really don't want to leave you behind!

Five Nights In Dayton

The Dayton '92 holiday starts at Gatwick airport on

Wednesday
22 April, when we fly to Charlotte in North

Carolina. After changing
aircraft in Charlotte, we fly straight

into Dayton. When we arrive, accommodation
is no problem,

as we'll be staying for five nights in the Day' Inn in the heart

Our staY gives you plenty of time to explore the giant
of downtown Dayton.

HamVention
and many of the local attractions.

We'll be returning home via Charlotte on Monday 27, but

we can also arrange
extended stays and there's even a special

extra holiday in Florida available to tempt you further!

Marvellous And Cheap

Food in the USA is marvellous,
and so cheap! There's so

much to see, to do and to eat during the trip, plus of course all

the many radio bargains. If the family wants to come, make

sure they do, there's so much for everyone on this trip.

talk 'DTMF & CTCSS' Tony GOOVO, the Graham Wills GOGTR. For further details, West of Scotland ARS meet Fridays,South Dartmoor ARC meet Mondays,
8pm at South Dartmoor School, Balland 29th is Practical h.f. data modes, February contact Mr W. Lindsay -Smith G3WNI, 7.30pm at the Scout HQ, 21 Elmbank
Lane, Ashburton, Devon. This radio club
has a committee of only one adult - the

5 is Round Robin, v.h.f. mobile/base sta-
tion aerials and the 12th is a Practical h.f.

Way Close, Medford, Hemyock,
Cullompton, Devon EX15 311Y. Tel: (0823)

Street, Glasgow. For further details,
please contact John Power GMOKTO, PO

rest being school -age youngsters) night on air. More details from Pete Daly 689778. Box 599, Glasgow G3 6QH.

Although anyone wishing to join in is wel- GOGTE, 48 Lincoln Road, Stevenage, Harts The Three Counties ARC meet every Whitton ARG meet Fridays, 8pm at the
come. For more details on this Novice -run
radio club, contact Peter Thornhill

SG1 4PJ. Tel: 10438) 724991.
Stirling ARS meet Thursdays, 7.30pm

other Wednesday, 8pm at the Railway
Hotel, Liphook Hampshire. Kevin Roche

Whitton Community Centre, Percy Road,
Whitton, Twickenham. On January 12 they

G6ZKO, 21 Elmbank, Buckfastleigh, Devon at premises near Throsk, Stirling. Deteils G8GOS on (0420)83091. have a 'Humpty-Dumpty' Pantomime.
T(111 OD X. Tel: 103641 43433. from Brian Mulleady OTHR or Thombury & District ARC meet at the More details from Rosalind Catley, 15

South Dorset RS meet 1st Tuesdays, on (0324) 36235. United Reform Church, Chapel Street, Park Close, Hounslow, Middlesex. Tel:
7.30pm in the Wessex Lounge of Stourbridge & District ARS meet 1st Thornbury, 7.30pm, talks start at 8pm. CW 081-8942950.

Weymouth Football Club. On February 4 & 3rd Mondays, 8pm at Robin Woods practice sessions are held between 7.30 Wiesbaden ARC - DA1WA - is a club
they have 'More Adventures Of A Community Centre, Scotts Road, and 8pm. January 15 is Ted G1ABT on 'D/F mainly for US military personal stationed
Wartime RAF Radio Operator' - Ted Stourbridge. Details from Dennis Body & Map Reading', the 22nd is a v.h.f./h.f. anywhere near Wiesbaden, Germany. For
G3ETA. Geoff Gwillian G4FJO, 13 GOHTJ at 53 Grove Road, Wollescote, activity/natter night and the 29th is a more details, contact Robert Kipp DJOPU,
Overlands Road, Wyke Regis, Weymouth Stourbridge, West Midlands DY9 9AE. bonus natter night/r.f. activity. More Hugelstr. 25, D-6070 Langan, Germany.

DT4 9HS. 1e1:10305) 781164 Stratford -Upon -Avon & District RS details from H. Cromack GOFGI at Rose Wigtownshire ARC meet Thursdays,
South Notts ARC meet at Highbank meet 2nd & 4th Mondays, 7.30pm at the Cottage, The Naito, Oldbury -on -Severn, 7.30pm at the Community Education

Community Centre, Farnbrough Road, Home Guard Club, Main Road, Tiddington, Bristol, Avon BS12 1RU. Tel: Thornbury Office, Stranraer Academy. More details
Clifton Estate, Nottingham. For further Stratford -Upon -Avon, Warwickshire. 411096. from Ellis Gaston GMOHPK, 3 Victoria
details call Trevor G4IRH on (0509) 672734. January 13 is a Projects evening, the 27th Torbay ABS meet Fridays, 7.30pm at Buildings, Cairnryan, Stranraer, Dumfries

Southgate ARC meet at Winchmore is New Year social and February 10 is a the ECC Social Club, Highweek, Newton & Galloway DG98RA. Tel: (0581) no2.
Hill Cricket Club Pavilion, Firs Lane, Test Equipment evening. Further details Abbot. January 10/17th/31st/February 7 Wimbledon & District ARS meet 2nd
Winchmore Hill, London N2I. January 9 is
a talk on 'Computing In Amateur Radio' by

from Alan Beesley GOCXJ, 2 llmington
Road, Blackwell, Shipston-on-Stour,

are Club nights and January 24 is monthly
meeting & construction cup judging. More

& last Fridays in St. Andrews Church Hall,
Herbert Road, Wimbledon SW19. On

Tony Kempton G1BYS, the 23rd is final Warwickshire CV36 4PE. Tel: (0608) details from Andy Stafford G4VPM on January 10 they have a general activity
planning and preparations for the London 82495. (0803) 329055. evening and the 31st is 'Solomon Isles
Amateur Radio & Computer Show and Stroud & District ARS meet fortnight- Trowbridge & District ARC meet at OXpedition' by Nigel Cawthorne G3TXF.
February 13 is a normal club meeting, ly in the Minchinhampton Youth Centre. 8pm, in the Territorial Army Centre, Chris Frost GOKEB, 61 Selbourne Avenue,
Brian Shelton GOMEE, 22 Berkeley For more details, please contact Dave Bythesea Road, Trowbridge, Wiltshire, Tolworth, Surrey KT6 7NR. Tel: 081-397
Gardens, Winchmore Hill, London N21 Station on (0453) 886964. 8pm. More details from Ian Carter on 0427.

2BA. Tel: 081-360 2453. Sutton & Cheam RS meet 3rd (0380)830383. Wirral ABS meet 1st & 3rd
Spalding & District ARS meet Thursdays, 7.30pm at Downs Lawn Tennis Verulam ARC meet 2nd & 4th Wednesdays, 7.45pm at Ivy Farm, Arrowe

Fridays, Bpm at The Riverside Centre, The Club, Holland Avenue, Cheam, Surrey with Tuesdays, 7.30pm at the RAF Association Park Road, Birkenhead, Wirral. More
Old Fire Station, Double Street, Spalding, natter nights on 1st Mondays, in the Headquarters, New Kent Road (off details from Alec Seed G3F00 on 051-644
Lincolnshire. Further details from David
Johnson, 65 West Street, Bourne,
Lincolnshire PE10 9PA. Tel: (0778) 425367

Downs Bar. January 12 is 3.5MHz AFS CW
Contest, the 16th is 'Erecting Masts and
Antennas for Contests' by Andy Brooker

Malborough Road), St. Albans,
Hertfordshire. 2nd Tuesdays are their
activity evenings and 4th Tuesdays are

6094.

16-7pm). G4WGZ and the 18th is 3.5MHz AFS Phone their main monthly meetings. On January
Spec Valley ABS meat Thursdays,

8pm in Old Bank Working Men's Club,
Mirfield. Alternate Thursdays are 'Noggin
& Natter nights' Further details from Ian
Barraclough G7DWY on (0484) 716453,
early evening.

Stevenage & District ARS meet in
Ground Floor Lecture Room, 'D' Block,
Ridgemond Training Enterprise,
Ridgemond Park, 7.30pm. January 15 is
Practical Packet operating, the 22nd is

Contest. More details from John Puttock
GOBWV, 53 Alexandra Avenue, Sutton
SM1 2PA.

Taunton & District ARC meet 1st &
3rd Fridays, 7.30pm in 'The Basement',
County Hall, The Crescent, Taunton. Other
Fridays informally for a natter and station
operation, Morse code classes, etc.
January 17 is 'Use of Weather Satellites in
Schools' by Mike Platt and February 7 is
'Power Measurements in the Shack' by

28 Mr S. McKeever will give a talk entitled
'Medical Lasers'. More details from
Walter Craine G3PMF, 5 The Crescent,
Abbots Langley, Watford, Hertfordshire
WD5 ODR.

Wakefield & District RS meet
Tuesdays, 8pm in First Floor Rooms,
Ossett Community Centre, Prospect Road,
Ossett. On February 11 they have rally
preparation. John Bailes GOMVA on
(0924) 260048.

Club News
has become

so
popu/ar,

we have
had to

squeeze
it in even more thismonth.Club secretaries

please
keep

your etai/s as brief
asPossible.

show

The cost of this superb
opportunity is £579.95 per person. But

ou only have to pay out £75 now to reserve your

don't worry, y

seat, with the balance payable in Mid -February.

Want To Know More?

If you want to know more, you can call Roger Hall

G4TNT on 071-731 6222, for further information
anytime during

the day, evening or weekends. Alternatively,
you can call PWs

Editor, Rob Mannion G3XFD, during the day Monday to

Friday on (0202) 678558.
Rob led our party on the Dayton '91

holiday, and he'll be glad to talk about the trip, the excellent food

andday,
the wonderful time everyone

had at the HamVention.
You'll be

able to join Rob and enjoy
the fun on the '92 trip, if you book now!

for the £75 deposit to: Dayton '92

Send your cheque

HaiinVention Holiday, PVY Publishing
Ltd, Enefco House, The

Quay, Poole, Dorset 13H15 1PP.
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The Global GDO
Ilfik.11 Dip -Meter
Rob Mannion G3XFD, regards the dip -meter as being one of the really essential
items of test equipment for the shack. So, knowing how keen he is on 'home -
brewing' and using his own `dipper', we let him try the newly -imported 'Global'
Mk.II model.

I regard the dip -meter as being an essential piece of
equipment to have in the shack. I've had one for many
years, and to be honest, my present 'dipper' uses a 6C4
valve!

No doubt many of you will not be impressed with
the news that I still 'swear' by my old valved 'dipper'.
Despite that, I've no doubt that most of you will agree
that the good old-fashioned meter really does provide
an excellent dip indication.

Of course, I have built various modern circuits, but
I still prefer the valved model. It's a bit of a nuisance
having to trail a mains lead about at times, but that's
only a small disadvantage in my opinion.

Suitable Meter

One of the main reasons why I still use my valved
'dipper', is that I can't find a suitable meter to replace
it with. One or two meters imported from the far east
proved unreliable, and the dip indication was often
very poor.

Another drawback of imported dip -meters, which
I consider is important (but others may not) is the
frequency coverage. My home-brew meter covers
from 60kHz to 160MHz. Over the years this wide
coverage has proved immensely useful. I can check
everything from 85kHz i.f. transformers to inductances
for 144MHz.

Commercially made'dippers' however, rarely work
below 1.5MHz. Despite this disadvantage, they
certainly look better than my old valved job, and the
tuning scales and dials are much easier to use.

So, bearing in mind what I've said, I was interested
to hear that the Global GDO Mk.II TR Dip -Meter was
being imported by Waters and Stanton. I gladly
accepted the invitation to try one of the meters, to see
if it would wean me away from my old valved model!

What's A Dip -meter?

Just in case you ask 'what's a dip -meter', I'll start
off with with two statements: Firstly, a dip -meter is a
calibrated tuneable oscillator, provided with an
indicating device (usually a meter). The circuit is so
arranged, that the dip -meter indicates when a tuned
circuit, is resonant at the same frequency as the
instrument is tuned to itself.

Traditionally, the valved types provided a 'dip' (in
other words a decrease) in the meter reading, hence the
term 'dip' meter. The 'dip' was an indication that part
of the feedback energy of the dip -meter's oscillator
was being absorbed by a circuit tuned to the same
frequency.

Unfortunately, and to confuse matters a little, other
circuits can be employed which actually increase the
meter reading on resonance! Despite this, such
instruments are still called 'dippers', because the
actual sensing part of the device still works in the same
way.

The only difference with this type of dip -meter, is
the indicating circuitry. This is arranged to make the
meter movement move towards full-scale deflection
(rather than away from full-scale deflection) when
indicating resonance.

The second statement I have regarding the dip -
meter, is that it can be 'all things to all men'. That's
another way of saying that they are extremely versatile
instruments and do many different jobs.

A carefully designed and built dip -meter, can
provide a great number of services for its user. Apart
from providing an indication of a tuned circuit's
frequency at resonance, with the 'dip', it can be used
as a very basic signal generator.

They can also be used as absorption wavemeters,
monitoring receivers, and as a simple form of capacitor
tester. You can also use them, by comparison checks,
to identify unknown capacitors and inductors. In other
words, I don't think you should be without a dip -meter
in your shack!

Questionable Reliability

Unfortunately, in recent years many dip -meters
imported from the far east, suffered from questionable
reliability. In fact the situation became so bad, that
several UK importers withdrew them from sale, because
of customer 'returns'.

To get over this problem, Waters and Stanton have
started importing the dip -meter again. But before the
meters are put on the market, they are thoroughly
checked and calibrated.

Each dip -meter is put through a series of tests,
before passing onto the final quality -control stage.
Only then are the meters released for sale.
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Attractive Instrument

The Global Mk.II has an attractive, well laid -out
design. The tuning scale, marked off in colours and
figures, is quite easy to read. I found it was a comfortable
hand-held size.

Each range coil has a coloured band, which matches
to the colour on the thumb -operated tuning scale. On
either side of the large tuning scale, a further aid to
identify the ranges is provided by the letter associated
with each range, being boldly marked on the casing.

The instrument, as supplied, covers from 1.5 to
250MHz. I was pleased to find that it gave good 'dips',
and that very few ambiguous readings (false dips)
occurred.

The calibration was reasonable, when you bear in
mind that the dip -meter is not intended as a precision
instrument. I often wonder, when I'm using my own
meter, how much more I could have progressed in my
early radio days, if I'd had a dip -meter then!

In those days, I spent half my time trying to find out
what frequencies I was tuned into. Unfortunately, in
the mid -1950s, I hadn't heard of dip -meters. However,
I can at least make sure that my young school radio
club members know how to use the dip -meter to
advantage. They, at least, can save time and frustration
when they are winding coils and adjusting antennas.

Frequency Coverage

In practice, I have found the frequency coverage of
my own dip -meter to be a good trade-off. In other
words, what my meter lacks in v.h.f. coverage, is made
up by the useful low frequency coverage.

My radio club members build medium wave
receivers, before building more advanced equipment.
They also like to renovate and use surplus 455kHz i.f.
strips and other broadcast reception type equipment.

My dip -meter comes in very useful for this work.
We can easily identify medium and long wave coils,
i.f. transformers. etc., to great advantage.

Unfortunately however, the Global Mk.II dip -meter,
in common with the majority of ready-made or kit
instruments, doesn't cover below 1.5MHz. I think this
omission is strange, because it reduces the instrument's
versatility, especially as there's much equipment using
i.f. below 1.5MHz.

However, having criticised the lack of low
frequency coverage, I was pleased to find the v.h.f.
range was more than adequate. The Colpitts type
oscillator used in the meter, thanks to the very sturdy
silver-plated pins on the coil, proved to be very stable,
which was quite a surprise!

On the v.h.f. ranges. there were far fewer ambiguous
dips than I expected. The sudden 'drop out', where the
oscillator stops unexpectedly, which is so common
with transistorised dip -meters, didn't happen once
with the meter I used.

The adjustable 'sensitivity' control enabled me to
adjust the meter for full-scale deflection on all ranges.
I also found that variations in meter -indications, as
frequency was increased or decreased, was only a
gradual process. Any variations could be easily
compensated for by using the sensitivity control.

Important Feature

Another important feature on the meter, is the
inclusion of a modulation facility. A three -position
sliding panel -mounted switch, selects either the main
dip -meter oscillator, oscillator and modulation or the
battery check.

With the modulator switched on, a 2kHz tone is
modulated on the dip -meter's signal. This proves
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useful because the characteristic tone, makes the dip -
meter's carrier easily detectable amongst the mass of
heterodynes on some frequencies.

It's very necessary on receivers not equipped with
a beat frequency oscillator (b.f.o.). This is because
without it of course, you'll only hear a slight hiss from
the receiver under test. With the modulation switched
on, the job is made much easier.

Summary

After the test period, which included a session at
the school club I help to run, I have only two
reservations regarding this dip -meter. One is the
fact it does not work below 1.5MHz* which could
add to its versatility, and the other is more of a
request regarding frequency range markings.

I'm going to suggest to the manufacturers, that
the useful little table indicating the coil reference
letter, and the frequency coverage, be transferred
to the front panel. It would be much more useful
there, especially when the meter is first purchased!

Altogether, I found the Global G.D.O. Mk.II
Dip -Meter to be very useful piece of equipment.
Unlike many, cheaper. imported meters it worked
well, was stable and reasonably accurately
calibrated.

I feel that this meter will prove to be very useful
in the enthusiast's workshop. With a multimeter
and a dip -meter, you're quite well equipped. I
wouldn't be without a 'dipper' of some sort or
other.

* Waters and Stanton have replied to my
comments, and they report that they are looking
into the possibilities of an add-on kit to provide
coverage of the lower frequencies on the Global
dip -meter.

C

Specifications

Frequency coveage
Number of coils
Band A
Band B
Band C
Band D
Band E
Band F

Internal modulation
Crystal oscillator
test facility
Power supply
Current consumption
Semiconductors
Circuit

1.5 to 250MHz
6 (plug-in)
1.5 to 4MHz
3.3 to 8MHz
6.8 to 18MHz
18 to 47MHz
45 to 110MHz
100-250MHz

Approx. 2kHz sine wave

1 to 15MH, in FT -243 holder
9V internal battery
2mA maximum
2 transistors, 1 diode
Colpitts type oscillator

My thanks go to Mike Hay don of Waters and Stanton Electronics, for the loan of
the review instrument. The Global GDO Mk.II Dip -Meter is available from them
at £69 including VAT, plus £5 postage and insurance, at 22 Main Road, Hockley,
Essex SS5 4QS. Tel: (0702) 206835/204965.
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PCB Special

A Practical Guide To Making
Printed Circuit Boards

To start off our p.c.b. 'theme' in
the magazine this month, we've
asked the Rev. George Dobbs
G3RJV to give us some practical
advice. He's aiming to help you
make your own p.c.b.s for some
of the interesting projects coming
up in PW this year. And, as usual,
George has come up with an
appropriate quotation!

"Water, water, everywhere and
the boards did shrink...."
Samuel Taylor Coleridge 1772-
1832.

If you take a quick look into almost
any piece of electronic equipment
these days, you'll realise that
printed circuit boards are now the
standard way to construct an
electronic circuit. A printed circuit
board (p.c.b.), sometimes called an
etched circuit board, is formed by
chemically etching away parts of a
copper foil which is cemented to
an insulated sheet.

The copper left after etching
provides the actual wiring between
the components in the circuit.
Usually the components are placed
on the non -copper side of the
board, with their leads going
through small holes in the board
and copper leads. Aker mounting,
the components are soldered to the
copper foil tracks.

Neat And Convenient

Etched circuit boards are a neat
and convenient way to mount
circuits. The components are held
firmly in place and the wiring can
be neat and direct.

They are also very useful for
small or large batch production of
the same circuit. Copies of the
board can be made, which not
only help the duplication of the
circuit, but also produce an
accurate copy of the master board.

Appropriate Method

Most amateur constructors only
want to make one copy of a circuit
board, so any method appropriate
to the task can be used. Many
amateur constructors like to use a
p.c.b., even for one-off projects,
because they are a reliable and
tidy method of construction.

It's very simple to design and
build p.c.b.s for even the simplest
amateur project. Many designs in
books and magazines provide
printed circuit boord layouts, and
it's easy to copy these layouts for a

one-off board.
All the materials required, are

available from amateur radio
suppliers. The chemical process is
simple and, with a few basic
precautions, very safe.

The Requirements

The basic requirements for
making your own p.c.b. projects is
a stock of copper -clad board. The
usual material is an insulated
board, with a thin layer of copper,
usually 0.0027in thick, cemented
on one or both sides. However,
initially we will deal with single -
sided boards.

It really pays to use good
quality board. I would use nothing
other than good glass fibre board.
Cheaper Paxolin or phenolic board
is available, but the epoxy -based
glass fibre board offers the best
quality. It also has the added
advantage of being slightly
translucent. This means that the
copper track will be visible
(especially if held up against a
bright light) from the top of the
board. This is helpful when adding
components.

Etch Resist

The next basic requirement is
an 'etch resist' material. This is
placed on the board, prior to
chemical etching. Portions of the
board covered with the etch resist
material, retain the copper during
the etching process.

There are many types of etch
resistant material which the
amateur can use for one-off
boards, and several methods of
applying the material to the board.

The final basic requirement is a
chemical etchant. There are several
suitable chemicals, but for amateur
use Ferric Chloride is the easiest to

obtain, and probably the easiest to
use provided you follow some
simple rules.

The Design

The amateur constructor may
have to design the layout from a
circuit. Alternatively, they may
already have a suitable p.c.b.
layout from an article in a
magazine or book.

If an existing design from an
article is being used, after checking
that it's an actual size print, you
should make a photocopy to save
causing harm to the original. If the
printed design is larger or smaller
than actual size, there's no
problem either.

Fortunately it's easy, these
days, to find a 'zoom' photocopier
at a local copy shop to produce an
actual size drawing. This copy will
then be used in the same way as
an original design.

Not Difficult

Designing your own p.c.b. from
a circuit is not difficult, and your
technique and final results will
improve with practice. But, unless
you own a sophisticated computer
aided (CAD) printed circuit board
system, the job is first done by trial
and error with a pencil and eraser.

The materials I use are a sharp
pencil, a soft eraser, a ruler and a
ball-point pen. The design is laid
out on 0.1 in graph paper. This is
the standard spacing for printed
circuit board work. With
metrication of school work, this
type of graph paper is becoming
more difficult to obtain, although
good stationers or graphics shops
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Fig. 1: Various ways of providing an etch resist to blank
p.c.b. material using a Berol marker pen, a Pentel
marker, and the well-known Delo etch resist pen. The
method of making p.c.b.s by the 'punch and join'
system, using the automatic centre -punch shown
(bottom), is described in the text. The partly completed
p.c.b. on the left, has been made by 'punch and join'.

should hold stocks.
When you're ready to begin,

place the circuit with the graph
paper on the table you've chosen
to work on. Before you start, it's
also useful to have the main
components to hand to check their
exact spacings on the layout.

I always work from the 'top' of
the board, that is, the non -copper -
clad side which takes the
components. Some people prefer
to work from the copper track side,
but I have difficulty in thinking
upside-down!

Pencil Lay -Out

Using the pencil, I begin to lay-
out the components on the paper.
Large dots mark the insertion
points and soldering pads for the
component leads.

I also sketch in the components,
thus providing a basic layout
drawing as I proceed. The tracks
are included by drawing lines
between the 'pads'. The 'pads'
incidentally, are the larger points
on the copper track where
components will eventually be
soldered.

Using this method of design,
translating the circuit to the layout
is a real case of trial and error. My
attempts usually involve a lot of
rubbing out and relocation of
components, before I'm satisfied
with the final layout.

Once you're under way, you'll
see that having the main
components available is a great
help. It means that the spaces
between the leads or contacts can
be accurately marked by placing
the component on the paper.
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Fig. 2: Etch resist 'rub down' transfers. These are
particularly useful for i.c. footprint pads (see text).
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TWO NEW KIDS
ON THE BLOCK.

HF Antenna
Collection
Selected and edited by
Erwin David, G41.01 {Z

wiye,.uliter

An invaluable
compendium of
outstanding articles
and short pieces published in
Radio Communication magazine during
1968-89. Also covers feeders, baluns,
testing, modelling etc. Essential

 ,;:;:,;,,

reading for the antenna enthusiast.
244 by 183mm; 250 pages; £9.50.

Packet
Radio
Primer
Dave Coomber, G8UYZ
Martyn Croft, G8NZU

£10.65
Inc! p&p

This light-hearted
introduction will help any
newcomer to get started with the minimum
of fuss. Detailed advice on connecting
equipment is followed by a guide through
the maze of configurations possible. Then
sample printouts of contacts are included to
help you get the best out of the UK
network. If you're a potential
packeteer, you need this book!
234 by 153mm; 140 pages; £7.00.

£8.00
Inc! p&p

ORDER NOW!
 FROM A BOOKSHOP OR DEALER
 FROM RSGB DIRECT - credit card hotline

0707 49855 or send cheque/PO with order.
(Please allow up to 28 days for delivery)

Dept PW, Lambda House, Cranborne Road,
Potters Bar, Herts, EN6 3JE. Tel: 0707 59015

BEST SELECTION IN THE
U.K. AT

;'' ARROW
A 10

RADIO
KEN SELECTION

TS850S Best selling HF transceiver
Twos New HF replacing TS440S
TS690S New HF with 50w on 6 metres
TR751E Still the best all mode 2 metres
TM741E Amazing tri-bander 2m/70cm + options
TM702 Best economy 2m/70cm mobile
TM241E Terrific 2 metre mobile

Data on any unit on request.
Demonstrations any time.

ICOM SELECTION
IC -735 One of the best HF transceivers ever
IC -725 Excellent budget HF transceiver
IC -726 HF and 6m very compact
IC-R72E Beautifully styled receiver
IC-2SRE 2 metre handheld plus scanner
IC2PET 2m handy with artificial intelligence
IC-W2E Miniature dual band 2m/70cm handheld

Data sent on request.
Full Isom range available.

YAESU MUSEN SELECTION
FT990 Superb HF base station with ATU
FT767GX Remarkable HF transceiver with multiband

options.
FT736R Superb value 2m/70cm base station
FT747GX Marvellous HF transceiver for mobile
FT5200 High Power 2m/70cm dualbander
FT290R MK11 famous 2 metre all mode

portable/base/mobile
FT26R New 2m miniature handheld

STANDARD - ALINCO - OTHERS
C528 Dualband handheld with ex. receive
C??? New tri-bander soon!!
DJ-X1E Miniature hand scanner
DJ-S1E Budget 2m handy super styling
AR2000 Latest specification hand scanner
AR3000 New model improved specification
R -8E Drake - NEW general coverage receiver

Data on all these and any other models
not listed on request.

S.A.E. please

COMET AND DAIWA PRODUCTS
We have a terrific range of COMET antennas in stock
dual and triple banders for VHF/UHF HF verticals,
mobile antennas needing no ground plane.
Catalogue on request.

We stock largest DAIWA range of any U.K. dealer -
unique cross -needle meters for power/SWR - digital
meters RF switches, super power units.
Catalogue on request.

A GOOD DEAL -A FAIR DEAL AT...
HEAD OFFICE: 5 The Street, Hatfield Peverel. Chelmsford. Essex CM3 2EJ
Tel 0245 381626/381673 Fax 0245 381436 Hours: 9-5 (closed Thursdays)
GLASGOW: Unit 17, Six Harmony Row. Govan. Glasgow Scotland G51 3BA

Tel 041-445 3060 Hours 8 30-5 30 Mon -Fri (closed Saturday)
WIGAN: Greensway Arcade, Gerrard Street, Ashton-in-Makerlield, Wigan, Lancs

Tel 0942 713405
LEICESTER Dave Foster (Agent)

Tel 0533 608189 Lates calls 8 30pm please'
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DIAL ART
[P.C.) LIMITED

DESIGNERS AND MANUFACTURERS
OF PRINTED CIRCUIT BOARDS

Plated through hole Circuits
 Prototype Service
 Small to medium production

Conventional Printed Circuits
 Prototype Service 24 & 48 hour
 Small and medium production

in 5-10 days
Larger quantities in 3-4 weeks

Circuit Photography & Photoplotting
 Same day facility for artwork reductions

and photoplotting from disks.
 CAD Design Service also available

For further details please call Clive Richards
on (0202) 291047

Fax: (0202) 553288

4 St. Leonards Road,
Bournemouth, Dorset, BH8 8QH.

A=74%.-.
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32 Range 373dIglf mm
12mm Display

FEATURES 5 Copocitonce onges
6 resistance ranges to 206 ohm
wade and honsistor lest. AC/DC
calls ranges, 5 ranges AC/DC
moor? to 10 amps Also continuity
buzzer. With leads. battery and
astructons

HENRYS

BIG,BIG
SAVINGS
HURRY
LIMITED
STOCKS

f23.95 TTO:

Instrument stockists for  Hameg Scopes
II Block Star  Thurlby  Thanclor  Test Lab
Always special otters Ice callers

SPEAKERS

fOR RA,
DISCO

AND HIGH

POWER
CAR

SYSTEMS

kl0

g14!.../

19 range 312 digit mm
FEATURES Pcchel Drnrn 011
12mm display AC/DC volts. 6
ranges DC current to 10 amps 5
resistance ranges Diode test.
With leads. baWy and
unIzuctICHIS

ONLY £10.95
UK post etc £2.00 Post tree when you Buy Twol

Whet Special Instilmente Oilers - while stocks lost
57300 AC Clamp meter with case 0/600v, 0/3004, 0 -16
ohm 629.95 M265 AcId or Darro meter to DmmIs
Or I COCA £12.96 DW6060. True pax°, Voi won
meter. 0/60. 1000 VDC, 750 VAC 05.95

OPEN 6 DAYS
A WEEK FOR
CALLERS OR
TELEPHONE

ORDERS

ALL PRICES
INCLUDE

UK VAT

Brand
new
ASTEC
SW
mode

HEnRY'S
AUDIO eucrRonics

ea: 404 EDGWARE ROAD, LONDON W2 lED
Tel: 071-724 3564/071-258 1831 Fax 071-724 0322

. DISCOUNTS FOR QUANTITY AND EDUCATIONAL

COLOUR
CATALOGUE

WITH SUPPLEMENTS
SEND SA PO/C1-10

Callers £2.00
FREE to

Rode/Education
(Written Request

10, 12, 15, 17, 20, 30 & 40 Metres. All the
rage in the States, the amazing, high
specification ...

R7
HF VERTICAL

No ground radials
compact size

low angle radiation
22.5ft (6.86m) high

broadband matching
mount anywhere
no moving parts

ALSO R5 Vertical 10 to 20m

2 IVETRES
Antennas so
efficient, powerful and
successful they defy
comparison. They have
established new VHF/UHF
distance records and their
computer design has become
the standard of comparison for
others to copy.
The 2 metre band features 2 new
Boomers! The all new 17B2 has
forward gain of 18.0 dBd with an
incredibly clean pattern and excellent front -
to -back ratio. The new Ultra Match feed
system with N -connectors provide optimum
efficiency.
The new 13B2 will be your choice for performance
across the 2 metre band. Its optimum boom lenght
makes it a popular antenna that fits just about anywhere
for Sideband, Packet or FM mode.

D3W

24,18, 10MHz

Rotary Dipole

For more details of these and all
other Cushcraft products call or

write for a copy of the new
catalogue.

Specialist
Antenna
Systems Ltd.

Radford Fields
Maesbury Road

Oswestry
Shropshire
SY10 8EZ

Tel. 0691 670440
Fax. 0691 670282
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Track Marked In

When the layout is satisfactory
the track can be marked in, by
using a ball-point pen. Make the
markings clear and press hard with
the pen.

The positions of the pads are
enlarged to a 'blob' rather than a
dot. This represents the top of the
circuit, but the actual tracks are on
the underside.

All the track and pad positions
must now be marked on the
reverse of the paper. Use a ball-
point pen again, and don't forget
to press hard. This should result in
the pen -lines being visible
underneath, and marked in on that
side.

The correct way to do this is to
use a 'light box', which brightly
illuminates the paper from below.
You use it by placing the poper
face down on the box. The light
shining through then reveals the
tracks.

Many amateur constructors
won't have a light box but placing
the paper, against a window in
daylight, will do the same jot:). The
p.c.b. artwork is now complete,
with the layout on one side, and
the tracks and pads marked on the
other side.

The next task is to transfer the
track and pad design to the board
as etching resistant material
(usually called 'etch resist'). To do
this, there are a number of
methods.

Free From Grease

Copper -clad board can only be
successfully etched if the surface is
clean and free from grease. Any
dirt left on the copper, may well act
as an etch resist material itself, and
leave unwanted areas of copper
on the board.

The copper surface should be
cleaned until it shines. A good
cleaning material is wire wool. I
prefer to use standard kitchen
materials to clean my boards.

First, I squirt neat washing-up
liquid on the board. Then I sprinkle
household abrasive cleaner (Ajax,
Vim, etc., will do the job) onto the
liquid, before rubbing the whole
surface with a worm, wet cloth.

This process degreases and
cleans the surface in one go.
Finally, you should rinse the board
in hot water, dabing it clean on a
paper kitchen towel, avoiding
finger contact with the now
prepared copper surface.

Tape Technique

The tape technique is the
simplest method of making an etch
resist surface on a p.c.b. It's ideal
for quick, one-off boards, but is not
suitable for boards that contain a
lot of detail.

In essence, this method consists
of covering the copper side of the
board with adhesive tape or
plastic. It's then removed, with a
sharp knife, uncovering those parts
which are to be etched, exposing
them to the etching fluid.

With this technique, I normally
use strips of masking tape,
allowing a large overlap on each
strip. However, I have used the
Fablon type of sticky -backed
plastics covering material and even
self-adhesive address labels!
Whatever you use, the material
should be chosen so that markings
can be made on it with a pencil or
a felt -tipped pen.

When using this method, you
should first cut the piece of copper
clad board to the size of the p.c.b.
design. Then cover it with masking

Fig. 3: The most commonly
used ekhing chemical,
ferric chloride, shown in
dry powder and liquid
form.

tape or other suitable material.
The easiest way to transfer the

layout to the tape surface, is to use
carbon paper. Cut a piece of
carbon paper to the size of the
board and lay it, carbon surface
down, onto the masking tape. The
board design with the tracks and
pads is placed, face -side upwards,
on the carbon paper.

Secure the paper to the board
with a couple of small pieces of
masking tape. Draw over all the
tracks and pads, pressing down
hard, with a boll -point pen.

When the artwork and the
carbon paper are removed, the
design should be seen on the
masking tope surface. It's a good
idea to 'thicken -up' the lines with a
felt -tipped pen and a ruler.

Sharp Knife

Using a sharp modelling knife,
or better still, a scalpel, carefully
cut along the edges of the tracks.
It's easier to convert the tracks into
rectangular blocks rather than thin
and stylistic lines. Remember the

Fig. 4: The G3RJV ekhing assembly! Clothes pegs (once used for this
job, don't even consider them for wash -day ever again!) provide a
simple and secure way of holding the p.c.b. vertically in the ekhing
fluid (see text).

tracks must remain ON the board:
they will be retained copper (as
they are protected from the etching
process).

This method lends itself to the
'minimum etch technique', that is,
leaving as much spare copper on
the board as possible. The spare
copper is joined to ground (or
earth) on the circuit, and provides
a low impedance ground -plane
around the board. So, you can cut
out the tracks as 'islands of copper
in a sea of copper ground -plane'.

Once the tape has been
removed, the board is ready for
etching. You may find that the
edges of the cuts have lifted
slightly. If they have, place a sheet
of clean paper over the board and
rub firmly all over the surface with
the back of a comb, to ensure the
edges are firmly adhered to the
surface.

Surface Mount Boards

The masking tape technique
may also be used for another
method of p.c.b. construction, the
'surface mount' board. Perhaps
you have seen surface mounted
boards using tiny components
without leads.

It's also possible to surface
mount normal components on a
board. This method has several
advantages in some types of
circuit.

With this technique, all the
parts are mounted on the copper
side of the board. Their leads are
cut short and they are soldered
directly onto the tracks.

This method requires thick
tracks of the 'island' type. It has the
advantage that no holes are
required in the board, and
components can be easily taken off
the p.c.b., and changed during
experimentation.

With this technique it is also
possible to design the layout
directly onto the board. I have
used this method in prototyping,
progressing directly from a circuit
diagram to a complete board in a
very short time.

To use the surface mounting
technique, cover the board with
tape in the way I've already
mentioned, then take a pencil or
felt pen and mark out the
components on the board.

It's even possible, in some
cases, just to re -draw the circuit on
the board and translate it directly
into a layout. You only have to tidy
up the lines with a pen and ruler,
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and then cut and etch.
With this process, no holes are

required and the components
solder directly onto the copper
surface. Many commercial linear
amplifiers are built in this way.

The Felt -Tip Pen
Method

The felt-tip pen method is
probably the most popular method
of making p.c.b.s for most
amateurs. With this method, the
board is marked with etch resist
material using a pen, or in some
cases a brush.

Special etch resistant felt-tip
pens are sold for p.c.b. work, but I
use ordinary spirit -based felt
tipped pens. Most spirit -based
pens provide good etch resistant
markings, and they can be bought
cheaply in a variety of widths and
point styles.

Which pens are best? Well, a
good test is to pull the cap off the
pen and sniff the tip. If you want to
sniff it again, it's probably a good
etch resist pen! Editorial note: Take
care, as some of the solvents used
in this type of pen, are petroleum -
based and can have the same
effect as the well-known 'glue'
vapours.

My favourite felt-tip is the Pentel
N50 Bullet Point Permanent
Marker. It has a bullet -shaped
point which can lay down quite
thin lines. When it's pushed firmly
onto the board it will also make a
good 'blob' for a solder hole or
pad. For thinner lines, I use one of
the fine permanent markers made
for writing on overhead projector
transparencies.

Surface Clean

Naturally the copper surface
must be clean and grease free,
before the pen markings are made.
Sometimes however, the copper
surface is reluctant to take the
markings if it's very clean and
smooth.

If this happens, place the board
into the etching solution for a few
seconds, then remove and wash it.
This provides a dull, but clean
surface, which can often help the
marking fluids 'stick'.

Two Ways

There are two ways to transfer
the p.c.b. artwork to the copper
surface. They are the carbon paper
method and the 'punch and join'
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technique. These methods con be
useful for home -drawn layouts or
layouts copied from magazines.

The carbon paper method is
exactly as I've already described,
except that the carbon paper is
placed directly on the copper
surface. The carbon marks then
form the basis of the lines and
pads which are drawn in by hand
with the felt pen.

Don't be timid when drawing
the tracks. On professional boards,
the tracks are often slender, but on
amateur boards they can be as
thick as the space allows.

If large areas of copper are to
remain on the board, these can be
formed by laying down several
layers of felt-tip pen markings. It's
also possible to cover large areas
with a small brush and nail varnish
(a good etch resist material) or
even strips of masking, or plastic
tape.

Punch And Join

The 'punch and join' method is
my favourite. To use this technique,
secure the artwork (original or
magazine) to the cleaned copper
board, using a little sticky tape
along a couple of edges.

Each pod marks the point
where a hole has to be drilled. It's
helpful in the drilling stage, if these
points have been marked with a
centre punch, so it's best to mark
them at this stage.

I use a spring -loaded punch,
pressing down on each pad or
hole point. When the positions
have all been punched, the artwork
is removed. The copper will now
have a series of punch marks on
the surface.

Now you should take the felt -
tipped pen (the Pentel N50 Bullet
marker is ideal here) and make a
blob mark on each punch mark.
These marks provide a pattern of
dots for the pads. I then draw in
the tracks free -hand between the
pads. A small ruler can be used for
a neater board.

Rub -Down Lettering

Most readers will already be
familiar with the Letraset or other
brands of rub -down lettering.
These are dry transfers, which are
rubbed down onto a surface, to
provide neat lettering or graphics.

A whole range of rub -down dry
transfers are made for p.c.b.
fabrication. It's possible to buy
sheets for pads, integrated circuit
pins, lines, curves and other
component 'footprints'.

The transfers can replace the
felt-tip pen in either of the
techniques described above. I have
made very attractive p.c.b.s using
the punch and join technique with
rub -down transfers.

A basic set of transfer sheets to
suit most amateur radio
applications, would include several

Fig. 6: A pair of 12V powered drills suitable for p.c.b. work, shown
with a collet used to accommodate small drill -bits in a larger drill chuck.

Fig. 5: An ultra -violet light exposure box,
used to 'fix' photo -sensitised etch resist.
(see text).

sizes of pads, several thicknesses
of lines, a sheet of i.c. pads and, if
required, a few curved lines.

The lines can also be obtained
in rolls. Both the roll -type and the
sheet -type lines, are placed on the
surface and cut to length with a
sharp knife, then rubbed down. It's
best to use one of the purpose
made spatulas to rub down the
transfers, although a blunt pencil
tip may be used.

Using A
Combination

I have also used a combination
of the rub -down transfers together
with hand -drawn lines, which were
marked down with felt-tip pen. In
this context, the i.c. pin spacings
provided by the transfers are very
useful, as they provide an accurate
footprint for the pins.

I have often used these
transfers, and then added the
tracks using a pen and the result
has been successful. But please
take care when you're adding
transfers, and try to keep your
fingerprints off the board!

Hot And Cold Water

I live in a large Edwardian
house with extensive cellars, which
include a room with a sink and hot
and cold water. My wife and I
(reluctantly!) share the room for
her photographic darkroom and
my p.c.b. making area. The
etching process is not dangerous
or even tricky, but a few sensible
rules must be observed.

The most popular etchant, ferric
chloride, is a poison. It marks the
skin, but worst of all, it stains cloth.
A ferric chloride stain on a towel
(an evil dark brown colour) will
NOT come out. You have been
warned!

So, in the interests of domestic
harmony, it's best to keep the
etching process way from food and
household goods. Some people
buy a large deep plastic bowl for
etching. Please try and keep all the
materials within its confines. Use
rubber gloves and plastic tweezers
and avoid splashing the liquid.

Dry Form

Ferric chloride is supplied in dry
form (crystals or pellets) or in
concentrated solution. The dry form
is cheaper, and once mixed the
solution is stable and keeps well.

The mixing proportions are
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usually one part dry ferric chloride
to two parts water. IMPORTANT
NOTE: Add the ferric chloride to
the water - NOT the other way
round. When the crystals dissolve,
heat is given off, so add the solids
slowly to the water.

The concentrate solution will
have instructions on the container,
telling you how much water has to
be added. Ferric chloride is best
stored in solution because it is very
hydrophilic, and it will quickly
absorb water from the atmosphere.

Having said all this, I have used
this form of chemical etchant for
years, and apart from the odd
splash on a shirt sleeve, I have
never had any problems. So, don't
let the precautions discourage you
from having a go, just take care
and take sensible precautions.

Speeded Up

The etching process is speeded
up if the solution is slightly warm.
The process is also aided by
agitation of the solution.

A fresh, warm solution (20°C or
so) will take 15 to 20 minutes to
etch a board. A cold solution will
take 30 to 45 minutes. If the
process is taking much longer than
45 minutes the solution is probably
spent and should be replaced.

A number of boards,
depending upon the size and
amount of copper being removed,
can be etched in the same solution,
but each successive etching process
will take a little longer.

The etching process must take
place in a plastics or glass
container. Plastics trays of the type
used for photographic developing
type are very commonly used for
etching, and they are quite cheap
to buy.

There's some debate about
etching boards face upwards, or
face downwards, in the solution!
Some people like to place the
board copper side up and sink it in
the tray, gently rocking the tray
from time -to -time.

Others prefer to float the board,
copper side down, on the surface
of the etchant. This is done because
they consider that this method
enables the waste products to sink,
preventing them interfering with the
etching process.

I do neither os I etch my boards
sideways! My p.c.b.s are etched in
jars (jam jars or coffee jars) for
small boards, and a plastics cereal
container for larger boards.

The contoiner is filled to near

Fig. 7: A p.c.b. design copied from a book using the photo -etch
technique. The 'positive' is in the foreground. This particular project is
from the newly -published 2nd edition of W1FB's QRP Notebook.

the top, and I attach a wooden
clothes -peg onto one edge of the
board. The peg must avoid any of
the tracks.

Then I lower the board, on its
edge, into the solution. Then I
place a wire rod across the top of
the jar or container, and also
through the spring hole in the
clothes -peg.

Standing Vertically

The board remains standing
vertically in the solution. From
time -to -time I give the board a twirl
in the solution, this is to stir the
liquid and free any deposits.

The board requires frequent
checks during the etching period.
The secret is to stop the process
when all the unwanted copper is
removed, but not to allow further
etching.

This is because of a problem
known as 'under track etching'. It
starts once the copper has been
etched woy from the exposed
places on the board. The process
will then continue with the solution
eating away under the etch
resist...under the tracks we need!

When the etching process is
complete, remove the board,
plastic tweezers are useful, and
wash off all the etchant in tap
water. The etch resist itself must
now be removed.

If you've used tape, it will
simply peel off. Pen marks and
transfers are best removed with
steel wool or household scouring
powder. Etch resist from the
popular Dalo fibre-tip p.c.b. pens,
can be removed easily with switch
cleaner or methylated spirits.

Next job is to closely inspect the
board for small bridges of copper
between the tracks. Holding a
glass fibre board up to a strong
light, can help check for this
problem as they are normally
translucent.

Special Drill

If the etched board is not to be
used with the surface mount
technique, holes must be drilled for
the component leads. These holes
are small, around 0.8mm or lmm,
and require a special drill or a
collet on a bench drill.

Many radio component
suppliers sell lightweight 12V drills
with small chucks suitable for such
drills. If a hand -drill is available, a
small collet chuck con be used in
the existing chuck.

The drills are thin and break
very easily. A drill stand is very
useful, and several of the 12V
powered drills have a stand as an
optional extra.

Warning: Do not use a normal
household electric drill, even with a
collet chuck. If you do, the chances
are it will quickly break your small
drills and 'drill' you with small
fragments!

Before I start drilling, I prefer to
make a centre -punch mark at each
drill point. The small drills tend to
'walk' across the surface if a
freehand stab is made at the
board.

Drill with care. It can be a
tedious job, but it's even more
tedious if the last drill breaks
before the last hole is drilled!

Cleaning Again

The board should now be
complete for use. However, it's o
good idea to clean the copper
surfaces again before the soldering
begins.

A useful item for this job is a
p.c.b. abrasive cleaning block,
sometimes called a polishing block.
These blocks are made from a
polishing compound bonded in an
elastic material.

Finally, I often add a layer of
clear protective lacquer. A special
spray -can lacquer can also be

obtained. This laquer protects
p.c.b.s from dirt and oxidation, but
it can be soldered through.
Commercial p.c.b.s are usually
tinned or plated, and some
manufacturers sell tinning solutions
for boards.

Photo -etched
Systems

Nowadays many radio amateur
constructors make their p.c.b.s
using the photo -etch system. This
technique is very similar to the
process used for making
commercial boards.

It's a more expensive process,
but is quite simple and gives very
professional looking boards. It can
also be used for making copies of
the same board, which is
especially useful for amateur radio
clubs and groups.

In this process, the copper is
covered with a photosensitive
resist. The pattern of the circuit is
transferred by placing a
photographic 'positive' over the
board, and then exposing it to
ultra -violet (UV) light.

The tracks on the positive are
opaque, and the areas to be
etched are clear. After exposure to
the UV light, the board surfoce is
chemically developed, like a
photographic film. After washing
in water, this leaves a pattern of
tracks and spaces that can be
etched in the normal way.

For this process, the amateur
requires:

1. Photo -sensitised copper -clad
board
2. An ultra -violet light box
3. A developing solution

All of the necessary parts are
now readily available from
component stockists. It's also
possible to buy an aerosol spray to
photo -sensitise normal copper -clad
board.

I have found the results with the
photo -sensitising sprays to be
variable. Because of this prefer to
buy the prepared board, although
it is considerably more expensive
than normal copper -clad board.

There are many ultra -violet light
sources available, although many
people make their own. Even
though the tubes, other bits and
starters are widely avoilable, I
managed to persuade my wife to
buy me one for Christmas a few
years ago!
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Choice Of Developer

I'm going to offer firm advice
on the choice of developer. It has
been usual to develop the exposed
boards with a solution of sodium
hydroxide (caustic soda).
Unfortunately, it's not very nice
stuff!

Fortunately, we can now avoid
caustic soda. This is because the
German company 'Seno' has
produced a range of p.c.b.
chemicals, that includes a
developer SNI10 (SN111 for
spray -on resists) which is free of
caustic soda.

This useful material comes in a
sponge -ended applicator, like
some shoe cleaners. It's harmless
and has a shelf -life of two years.

The chemical is simply wiped
on the board, and is in my
experience quite economical in
use. Seno also supply a photo
resist applicator (SN100), a resist
stripper (SN120), and a de -
oxidiser (SN130), for cleaning
boards.

Technique Ideal

The photo -etch technique is
ideal for taking p.c.b. artwork from
books or magazines. Using this
method you can hijack any of the
p.c.b. artwork from P141

Suppliers of printed circuit board equipment

Maplin Electronics, PO Box 3, Rayleigh, Essex SS6 8LR.
Full range of the materials mentioned in this article.
Catalogue available from W.H.Smith. Sales (0702) 554161.

CirKit Distribution Ltd., Park Lane, Broxbourne, Hertfordshire ENIO 7NQ.
Full range of p.c.b. materials including transfers and the 'Seno' range of chemicals.
Catalogue from W.H.Smith. Sales (0992) 444111.

Marco Trading, The Maltings, High Street, Wem, Shrewsbury, Shropshire SY4 5EN.
Good range of p.c.b. materials including transfers.
Catalogue available. Sales (0939) 32763.

Rapid Electronics Ltd., Hill Farm Industrial Estate, Boxted, Colchester, Essex C04 5RD.
Extensive range of p.c.b. products including Seno chemicals and UV boxes.
Catalogue available. Sales (0206) 272730.

The method is to photocopy the
artwork onto a clear acetate sheet
of the sort used in overhead
projection. Many high street copy
shops will do this job, and even
supply the sheets, although they're
not cheap.

It must be a dry -powder copier,
but most of them are of this type
these days. A single copy may not
be opaque enough for UV light
exposure. You should hold it up to
the light to see how dense the
block appears. If one is not
opaque enough, two copies can be
used, one on top of the other and
carefully aligned.

Mirror Image Tip

A tip I can offer here, is to get
the two copies as a mirror image

I've been the technical artist on PWf or the past13years. During that

time, I have seen the technical advances in professional board

design, for exceed the advances mode in p.c.b. production by and for

the hobbyist.

In this respect, the introduction of specialised computer

technology for p.c.b. design appears to be self defeating. This is

because since the output of such systems are incompatible with the

'Heath Robinson' methods adopted for producing home-brew p.c.bs.

This technology gap causes numerous problems. It's especially

awkward, when I'm considering how best to advise potential authors

on the correct method of preparing articles for publication.

I can see, on the one hand how a project built ono p.c.b. drawn

with an etch -resist pen, is a perfectly adequate method of producing

a prototype. On the other hand, however, the supplied p.c.b. artwork

can very often resemble the proverbial scrawl from the spider in the

ink well!

So, as a simple guide to better design, I've outlined a few tips

that should make your task o little simpler. My ideas will probably

not only help you in your own shack work, but they'll also help when

you send possible projects into PW for consideration.

In general, mast electronic component leg spacing (lead pitch)

is based on a standard 0.1in grid. To this end, all the major

catalogues, RS Components, CirKit, Maplin Electronics, etc., provide

this information, along with the component sizes (some are better

than others!).
Doe's worry if this sounds a bit daunting, it's not! It's a fairly

simple process to apply to your designs. All you need to do, is to arm

yourself with a pencil, a sheet of tracing paper, and a sheet of 0.1in

graph paper placed underneath.

To begin any design, start by drawing the pad pattern of the

major components. This will usually be the and it's done on the

tracing paper, using the graph paper underneath os a guide.

The next job is to draw the tracks between pads on a dean sheet

of tracing paper, placed on top. This method is particularly useful

when you're to construct double -sided boards. It's helpful where

another sheet can be added, or just to add another sheet to enable

to prevent parallax distortion. To
do this, make a simple copy onto
an acetate sheet. Then put the
sheet in the copier as the master,
but turn it over to give the mirror
image.

This second copy can be
placed over the first copy so that
the acetates are copier -toner
side, to toner side. This ensures
that the thickness of the sheet
does not come between the two
copies. This method can produce
very good reproductions of
p.c.b.s from magazines and
books.

Full details of the photo -etch
method are usually supplied with
the materials. It's a fascinating
technique, and one which is well
worth exploring for the excellent
results it can provide.

PCB Design - From The
z0:,-.1.yraughtnian's Point Of View
-i;iAs we've got a p.c.b. theme this month,

Mackie, our technical artist, is taking
e (rare) opportunity of passing on his

'professional advice to readers!

Rob Mackie, PWs technical artist at work on
a light -box designing a p.c.b., using

traditional methods, now replaced by
computer technology.

Well, I hope you've now
got enough interest to
'have a go' yourself. Do try
making your own boards,
it's a marvellous way of
making some really
attractive, and extremely
interesting projects.

you to manipulate areas of components with one another.

The reason for starting with the i.c.s, is that you'll find a

number of tracks link direct, pad -to -pod. This means other links

cannot cross them.

When placing other components (resistors, copotitors, diodes),

etc., you con bridge across tracks using the lead pitch. The pitch can

be increased if a large number of tracks have to pass beneath them.

It's usual for experienced designers to draw p.c.b.s from the

track side of the board, where all the components ore seen reversed

(particularly the i.c.$).

Although this method may seem to be particularly intricate for

beginners, it's worthwhile. In practice, it's quite simple to draw from

the component side of the board, then just turn over the final truck

pattern tracing paper. Finally, don't forget to mark it 'track' side!

After all this effort you should end up with two separate

drawings (for a single -sided board). One drawing details the

components outline and positioning, and the other, showing the

pads and tracks on the reverse side of the board.

The method of building up layers of tracing paper, can be

greatly enhanced by the use of a light -box. The photograph shows

me (some years ago), working with a light box to produce a p.c.b.,

using dye -cut pads and tope produced by Chartpak.

This method has been superseded by Adobe Illustrator 3on a

Macintosh computer as shown on the front cover. This application

has the added advantages of manoeuvrability of pads and

components, plus extreme accuracy with speed of operation.

In the near future we will be designing all our p.c.b.s on a full

CAD system. This will ensure accuracy, due to the program linking

the circuit diagram to the p.c.b. layout.

So, all you manufacturers out there reading this, how about a

decent system to produce good quality p.c.b.s direct from a computer

output?

Hoping my few words have helped you, I wish you all a happy

new year and may all your designs be good ones!

Rob Mackie
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Book Reviews
Passport To World Band Radio 1992
Editor -in -Chief Tony Jones
International Broadcasting Services Ltd.
ISBN: 0-914941-27-5
385 pages, price £14.50
Availab le from PWBook Seryice,E1 post
and packing.
Every year this book provides a window
on the world of radio listening. The 1992
edition is no exception. Packed
throughout its 385 pages with useful
information end productguides,this book
is a must for any listener's bookshelf.
Readers often ask us foradvice regarding
what equipmentto buy, and quite frankly
a book of this calibre provides most, if
not all of the answers. It's worth buying
the book just for the 1992 buyer's guide,
let alone all the information on
frequencies, features on broadcasters,
where to listen and when to listen. A

truly excellent buy for anyone just starting in the hobby, or forthat matter any
enthusiast wanting to keep up to date with what's on the radio worldwide.
Highly recommended.

0TH Locator Map Europe
Cartographia. Price £5.95

Available from PWBook Service, plus E1 post and
packing.

A good map is a very useful aid to v.h.f. and u.h.f. amateur
band working, and this bright and attractive coloured

wall -mounting URA locator, provides some useful extras.
The locations of v.h.f. and u.h.f. beacons throughout

Europe are marked on this 675mm x 1079mm map, with all
the relevant information on frequency, mode and

operational details. The map also comes complete with
instructions on how to use the URA locator system.

bisegifter
11102
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1992 Radio Amateur Callbook - North American Listings
American Radio Relay League
ISBN: 0-8230-8712-3
1631 pages, price £19.50
Available from PW Book Service, plus E1 post and packing.
This annual publication seems to get larger every year, and its packed with
the vital information needed by DX -chasers. Covering over half a million
licensed radio amateurs it also includes 29300 new callsigns and over 75000
changes. A must for the keen DXer who is chasing North American stations.

1992 Radio Amateur Callbook - International Listings
American Radio Relay League
ISBN: 0-8230-8711-5
1887 pages, price £19.50
Available from PWBook Service, plus E1 post and packing.
This book, which makes a natural purchase to go with the North American
listings, provides fascinating reading. Radio amateurs from Togo to Thailand
and from Belfast to Burundi are all listed. A very useful book for both the
listener and transmitting amateur.

BARGAIN BASEMENT
ZOISsi

Write out your advertisement in BLOCK
CAPITALS - up to a maximum of 30 words
plus t2 words for your address - and send it
together with your payment of £2.35, and
corner flash or subscriber dispatch label to:
Donna Vincent, PWBergain Basement,
Enefco House, The Quay, Poole, Dorset
BH15 1PP.

Subscribers must include the dispatch label
bearing their address and subscription
number to qualify for their free advert.

Advertisements from traders, apparent
traders or for equipment which it is illegal to
possess, use or which cannot be licensed in
the UK, wit not be accepted.

No responsibility will be taken for errors.

Wonted Can anyone get the following cards for Apple
computers to work with an Apple 2e. 111 Digitek PAL
colour encoder DK21-5: I can get a red background but
no text display. (2) Digitek parallel interface card DK 25/
4, I need the connectionsto the 26 -way cable connector.
Both cards made by Digitek, Unit 14, Grafton Place,
Chelmsford, Essex. Have written to them but received
no reply. S. Shaw, PO Box 1404, Randfontein, 1760
South Africa.

For Sale Uniden Bearcat 203XLT as new, boxed with
charger and case, 065 o.n.o. Peter. Tel: Ott -804 4565
after 6pm.

For Sale Fairmate 103E scanning receiver in excellent
condition, boxed with charger, NiCeds and two anten-
nas, £1 75. Tel:10633)255609 anytime.

For Sale Glenstar Navy Special dipole base antenna
14MHz unused, £25. FRG7000 immaculate, £200. AOR-
2001 scanner, £200. ST5VIC RTTY terminal. Cost £145,
never used, 05. Labgeer 7056 colour text, £25 offers
considered. Tom, 5Cenne Parade, Kettering, Northants.
Tel 105361522007.

for Sale Sale of commercial and home-brew vafve and
transistor equipment and parts. Including 1949 Zenith,
1990 Regen, AT5 and more. Need space, cash. SAE for
list, Peter G4LEG, 14 Stagelands, Crawley, WestSussex
RH11 7PE.

For Sale FRG8800 with FRV8800 v. h.l. converter and

FRT7700 antenna tuner, £450. Comax decoder RTTY
Morse TOR with display CD670, £150. Tel: North Devon
(02711 812622.

For Sale ADR AR -2800 scanner boxed as new, 1300
cash no offers plus postage. Mr Lepino. Tel: London
037-2454381 anytime.

For Sale Trio 144MHz all -mode transceiver TR9000,
E250 System base 130-9,620. Power supply PS -20,00.
Speaker SP120, £20. Jaybeam 10XY/2m antenna, DO.
Daiwa rotator and controller,E150.Trio communications
receiver R1000,050. Tel: 10827) 897880 after 5.30pm.

Wanted Gruntlig Satellit 1403, 2400 or ganged tuning
capacitor block to fitthe same receiver. Tel: Hampshire
107031333431.

For Sale Yaesu FRG -7700 receiver with manual - owner
deceased, £120 o.n.o. Tel: (0495)225825.

For Sale Icom R7000 h.f. communications RX, 200kHz to
2Gliz.With manuals, hardly used, £850 o.n.o. Te1:10734)
811792 after 7pm.

For Sale Lowe HF-225 keypad, active whip antenna,
a.m./f.m. detector, battery pack, unused still in box.
Manual and Lowe's listener's guide 090. Akai 400005
Mkll reel-to-reel stereo recorder, E65. Mr Foster,
Chester. Tel: (02441390184.

ForSale Kanwood TS9405 with internal ai.u. ELM. filter.
Lowe mods. MC50 base mic. Boxed v.g.c., 01275. Racal
RA17W an RA17L with 2kHz & 4kHz filters v.g.c. with
manual,E180. Bryan Robertson. Tel: Woodstock 10333)
813046 evenings/weekends. Buyer inspects/collects.

For Sale Trio TS -120S, DFC-230 external v.f.o., AT -130
a t.0 All boxed v.g.c., £520 o.n.o. Yaesu FT -208R hand-
held, NC -13 base charger, mobile adaptor, spare NiCed,
speaker/mic. All v.g.c.,E180. Prefer buyer collects. tan,
Bury St. Edmunds. Tel: 10359) 70527 after 6pm.

Wanted Kern Kentronics all -mode TNC by almost broke
student No silly prices please. Dave G1LCX, Leeds. Tel:
(0532) 784043 after 6pm.

For Sale G2DAF receiver (Philpotts chassis, 898 Dial,
etc.) idle 20years. Now needs attention, with handbook,
E130. Hallic rafters TX/RX FPM300 - solid state with driver
PA valved, 050. Mr J. Gibbs. Tel:10625) 428806.

Exchange Canon EOS 600 camera with standard lens
and 35-105 zoom for h.f. communications receiver,
Yaesu, Isom or Kenwood with digital read-out Willing
to haggle for the best deal. Doug Smith. Tel: (0582)
841697 evenings.

For Sale IC -720A h.f. all -band transceiver and general
coverage receiver. Brand new and still in box. Bought
for use in Tall Ships race but never used, E450 o.n.o.
Gavyn Wright, London. Tel: 071-435 8960.

FIX Sala Microreader Mkll as new, 000 Yaesu FRT-
7703 ctu. boxed as new, E40, or swap outdoor active
antenna. Race! RA17L, mint condition 0-30MHz with
matching speaker, guaranteed if required, E200 Tel:
103321372088.

For Sale Sony ICF SW7600, £100. Buyer collects. Tel'
Portsmouth 10705)735385.

Fer Sale Global a.te. ATI000 rarely used. Deecomm
a.tu., never used. Price f or Global, 05 and for Dee.E25
Both together, £55. Due to low price no offers.Mr
Walker, 202 Swansea Road, Trebenos, Pontardawe,
Swansea. Tel 10792) 830981.

For Sale Realistic PRO -2006 25-1300MHz Hyperscan,
400 channel/memories priority, a.m. n.b.f.m. f.m. wide
240V a c or 13.8V d.c. Eight months old, boxed, mint
condition, £225 o.n.o. Mr Lannon, 152 Heol Llanishen
Fech, Rhiwbina, Cardiff CF4 6RG. Tel: (0222) 625314.

For Sale Sony ICF PRO -80 (PLL synthesised receiver)
plus antenna and instructions, as new. £100 o.n.o. Tel:
071-7307174 (work).

Exchange Icom IC2SE 144MHz hand-held for Icom
IC4SE/SET. The set is in good condition with the box,
instructions and standard accessories (Santa mis-read
the novice licence). Allister Watson. Tel: 031-857 3942
before 10pm.

Far Sale Eddystone 940 receiver with speaker plinth,
mint condition - no mods, £150 - collect or deliver in
country. G3VVB, Cornwall. Tel:107261842368.

For Sale Wideband communications receivers. Icom
R7000 with remote control, £650. Also Yeasu FRG -9600,
£270. Both with extended coverage, v.g.c., manuals
and original packaging. Tel: Gwent (06001716256.

For Sale Components for Robin frequency counter.
Unfinished project Insufficient time. All eighteen Lcs.
Digital displays mounted on p.c.b. WR290. BC548s.
7805. Crystal. Total cost newE37, sell for f25. Tel: (0204)
51502.

For Sale Grundig satellit 650 international, NiCeds fit-
ted, two years old, £280. Tel: 071-722 4684.

For Sale Kenwood TS130SE h.f. transceiver mint ENO.
Kenwood TM321 v.h.f.mint, 1200. Kenwood TH-41E
spare battery, £99. Pye Olympic 144.650,05. CB 3000

frri,E20. Dumb terminal,E10. Buyer collects. Te1:106031
i 627389.

For Sale Trio R2000with v.h.f. receive, and books, 0395.
Tel: 10268)762936.

For Sale Icom ICR70 100kHz  30MHz communication
receiver with f.m. fined, 050 o.n.o. J.I.L SX400 26-
520MHz continuous coverage scanner, E200, both in
mint condition. Tel: Dorset (03051821152.

For Sale A0R-3000 multi -bend scanning receiver, a.m/
s.s.b ,n.b.f.m/w.b.f.m.,103kHz-2036MHz,400 memories,
£575 o.v.n.o. Standard AX700 scanner, penoramic
adapter (spectrum analyser),50-905MHz,100 memories,
mufti -scan facility, 075 o.v.n.o. Both boxed with usual
accessories. Peter, West Sussex. Tel: (07981872363.

For Sale Swan 350 Transceiver, 35, 7, 14, 21, 10MHz,
sub. phone, c.w., a.m. with power unit, handbook. Tel:
10504149514.

Wanted for novice class. G3HSC rhythm method of
Morse instruction. First 12in LP record for beginners, to
buy or borrow no copy. Jack G4IZM, Rugby, War-
wickshire. TeL 10788) 811295.

For Sale Trio TH21E, 144MHz hand-held transceiver,
including Trio battery ca se,2AH NiCads, mobile bracket
2 spare sets NCadsand extension microphone/speaker,
£120. Tel: Burton -on -Trent (02831 225466.

Wanted Second-hand Icom R7100 with hi., will pay
about 000 in good condition. Tel: (0284) 705469.

Wanted Pye low band a.m. hand -holds for use by Air
Cadet squadron. Must be in good working order. Clive.
Tel: 051-525 5568.

For Sale Collector's item. Set of 4 volumes Newnes
Complete Wireless leatherette bound and in good
condition. Weight 5kg - buyer to collect Sensible offers
please. G3DSV, Exeter. Tel' 10647161753.

Wanted Inter -connection details and circuitf or Mullard
'Unilex' stereo amplifier, pre -amp, and power unit
modules. John G6DCH, 18 Bay Close, Horley, Surrey
RH6 BLF. Tel: (02931775702.

For Sale Sony PRO -40 scanner with airband and B -way
tuning I50kHz-I06MHz and 15-223MHz. Complete
boxed, very good condition, 0195. Tel: Burton -on -Trent
(0283) 30962.

Readers' Ads
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Theory
This month, the
Rev. George
Dobbs G3RJV
takes a look at
`graph paper'
layouts and
describes
another
practical
project, an
audio amplifier
for you to build.

Getting Started
The Practical Way

If you walk into almost any high street stationers, ask them for a pad of 0.1in graph paper, the
chances are that they'll not have any in stock. The usual reply is "We have plenty of 1mm grid
graph paper, that's what everyone uses these days, everything is metric".

If you meet this response, be ready to reply! Your answer should be "yes, everything is metric
except your cash till, the calculators you sell, your television and radio set, your audio system,
your "I

Almost all equipment has a p.c.b., and the standard pin spacing for the i.c.s they contain is
0.1in. The world of the p.c.b. is a world of 0.1in squares!

The concept of 0.lin as a unit (perhaps we should say a tenth of an inch) is not quite as
whimsical as it might seem. I can remember my son once doing homework where the answers
were odd things like 3/8cm!

Last Month's Project

In last month's project, we built a little multivibrator circuit on a perforated board layout
which used a matrix of 0.1in. The layout duplicated a printed circuit board, and I've no doubt that
some of you would have built the optional p.c.b. version.

This time, we are going to build a circuit which includes an i.c., using the same methods. How
do we arrive at the layout for a circuit using 'pert" board, or a p.c.b. I hear you ask? Well, the
answer to that question lies in being able to locate and buy some of the precious 0.1in grid graph
paper. But first of all, let's consider this month's project.

Useful Amplifier

A small audio amplifier is a very useful item to have around the amateur radio workbench.
It can be used as a piece of test equipment, or it can be added to projects requiring an audio output.

The circuit we're about to build, Fig. 1, will appear again in more complex projects later in
the series. This handy little circuit uses the popular LM386 i.c. audio amplifier.

SK1
Input

R4
10k 3

iC1
Tin

R1
1k

C5
1 0µ

IC1
LM386

1C2
7100n

R3
22

..
I

00g

C3
100p.

Supply

o -

LS1
8 ohms

/77

Fig. 1: The circuit diagram and connection details of the LM386
audio amplifier project. The power supply voltage can be between 6
and 9V, audio input is applied at SK1 and the speaker can be any
small type of around 8f2.
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Complete Package

The LM386 is a complete audio frequency (a.f.) amplifier
capable of up to 300mW output. This is just enough to drive
a loudspeaker, and yet the device comes in a small, 8 -pin
dual -in -line (d.i.1.) package.

The pin connections of the LM386 are shown in Fig. 2. The
voltage gain of the amplifier is internally set at 20. This is
done to keep the number of external components to a minimum.

However, the addition of an external capacitor and resistor
between pins one and eight, will allow the voltage gain to be
increased to any value between 20 and 200.

If pins one and eight are left unconnected, an internal
resistor sets the voltage gain to 20. Connecting a 10µF
capacitor between pins one and eight, bypasses the internal
resistor and the voltage gain becomes 200.

The gain is controlled by adding a resistor in series with
this capacitor. For example, if a resistor of IkS2 is connected
in series, the gain becomes approximately 50.

I should make it clear that here we're talking about the
maximum overall gain of the amplifier. It's usual to add a
volume control on the input of the circuit, to allow the user to
vary the gain up to this circuit -dictated value.

Useful Feature

Another useful feature of the LM386, is its low quiescent
current drain. This is the term used to describe the amount
of current taken up, just to make the amplifier 'tick -over',
without handling any signal. This makes it particularly useful
for battery operation, as a lot of a.f. amplifiers drain batteries
very quickly.

The LM386 will also operate over a wide range of
voltages, between 4 and 12V. From my experience, the best
power supply level for minimum distortion is around 6V.

The Circuit

As you can see in the amplifier circuit, Fig. 1, I have used
a lkfl resistor, RI, in series with the capacitor, C5, between
pins one and eight. This resistor may be reduced to give a
higher voltage gain.

The capacitor, C2, on pin seven is a bypass capacitor, and
it's recommended by the manufacturers to ensure stability.
Further stability is encouraged by adding R2 and C5 across
the output.

The circuit formed by R2 and C5, is sometimes called a
Zoebel Filter, and it helps to prevent the i.c. oscillating. These
small packages have a lot of gain, and bypass capacitors
should be mounted close to the pins of the i.c. The capacitor,
C6, decouples the supply voltage line.

A Layout

A layout for the circuit on 'Pert" board (viewed from the
top) is shown in Fig. 5. The drawing also shows the matrix of
holes including those which aren't used.

How did I arrive at this layout? The simplest way is to
gather all the components, the circuit diagram, a sheet of
0.1in grid graph paper, a soft pencil and an eraser.

The components will give the spacings between the
connections. More experienced constructors often know
what such spacings are, and they can work without having the
parts to hand.

Many experienced constructors also do their layouts
from the underside (the interconnections side) of the board.
But I'm not clever enough to think upside down! So, I work
on the layout viewed from the top of the board.

Marking Out

The exercise is now to mark the layout out on the graph
paper. You do this by following the circuit paths, and working
out the component spacings using the components themselves.

There are some basic rules you must follow, which also
apply to most types of circuit. Here they are:

Try to make all circuit paths as short as possible.
Try to keep the input away from the output.
Place decoupling and bypassing capacitors as close to

the i.c. pins as possible (putting a ground connection all
round the board helps component placement).

The eraser is essential, as it's often a trial and error
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Fig. 2: The pin connections
for the LM386 audio
amplifier i.c. viewed from
above. Take note of the
identifying notch at the top
end of the i.c., which locates
pin one and pin eight.
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Fig. 3: The view of the
p.c.b. track diagram from
underneath (copper track
side) of the audio
amplifier project. This
p.c.b. track diagram can
also form the basis for a
wiring layout using
perforated matrix hole
board.

Fig. 4: The above board
component placing
diagram viewed from
above. The shadowy
track outlines are the
main etched copper
tracks underneath the
p.c.b. In effect, the view
is looking down through
the p.c.b. and through
the copper tracks.

Fig. 5: The amplifier project laid out on a perforated matrix hole board with
component positioning guide. The actual layout is down to the individual,
but this version is a good starting point. Un-used holes in the perforated
matrix are lightly outlined, whereas the tracking (wiring) is shown in bold
outline (see text for further details).

process. Remember, that the layout doesn't need to follow
the placement of components in the circuit diagram. A circuit
diagram is a little like the London Underground Map - it
shows how the parts are connected to one another, but it does
not show their actual places on the finished board.

Why not try it for yourself. Use the circuit in Fig. 5, in
conjunction with Fig. 1, and the required components to
make your own layout drawing. It may well turn out better
than mine!

Track Arrangement

The diagram, Fig. 3, shows how the layout appears as a
p.c.b. track arrangement. Comparing this with Fig. 4, shows
that the track layout is the same, although it's viewed from
the other side.

Building the amplifier is simple, just drop the components
into the correct holes and wire them up. The LM386 can be
wired directly into the board. However, I would advise the
less experienced constructor to use an i.c. socket. This is a
base into which the LM386 can be plugged, after all the other
components have been fitted and checked.

Take care with the pin orientation! The i.c. socket gives
you a second chance, which is best taken before the power is
applied for the first time.

When using 'pelf' board, the surplus wire on the
components will probably be long enough to use for the
interconnections. Extra connections can be made with tinned
copper wire. Check the placement of C3, C5 and C6, as these
are polarised capacitors.

Using The Board

The circuit diagram in Fig. 1, shows how to connect the
LM386 board ready for use. A suitable supply would be a 9V
battery connected to the positive (+) side of S I.

The loudspeaker can be a small 8L2 speaker, and a IOW
logarithmic potentiometer is added to the input as a volume
control. The dotted line connecting S I and R4, indicates that
the two controls are 'ganged'. This means that the on -off
action of S 1 is controlled by the spindle of R4. In other words,
the volume control and switch S I are combined.

A quick way to test the amplifier is to apply power and
place a finger on the input, which is pin three. This should
produce a buzzing sound.
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Then you should repeat this check on the input side of the volume control. Rotate the control
to see if it's wired the right way round, and the volume increases as the control is turned to the
right. If everything's okay, that's it all finished.

Shopping list
Resistors
Carbon film 5% 0.25W
100 1

2212 1

1k.(1 1

Resistors (rotary)
10kil 1

Capacitors
Disc ceramic
1nF 1

100nF 2

R2
R3
R1

R4 (see text)

C1
C2, 4

Electrolytic (16 or 25V d.c. working suitable)
10µF 1 C5
100p.F 2 C3, 6

Integrated Circuit

LM386 1 IC1

Miscellaneous

Matrix board ('perf' board), solder, connecting wire, prepared board for
p.c.b. version (available from PVVPCB Service). Potentiometer for volume
control (see text), battery for power supply and small speaker.

You now have an audio amplifier! You can use it for many
little jobs. Next time, we'll combine it with another useful
circuit to make the PW Oscamp (more about that later!). If
you haven't had a go at making your own p.c.b., now' s your
chance with an ideal project. Cheerio until next month, and 1
wish you and all your family a very happy new year.
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Construction

Fig. 1: Doug
DeMaw's approach
to 'making it even
smaller' is clearly
illustrated in this
picture. An idea of
the relative size of
the project (a high -
quality receiver) can
be obtained by the
size of the
components,
especially the i.c. in
the bottom right
hand side of the
photograph.

Are you one of today's experimenters who
likes to build compact equipment? Certainly, the
industrial electronics trend is towards keeping things
compact and orderly. Amateurs who construct portable
equipment tend to 'scrunch' their equipment as much
as is practicable, and this is a necessary means to an
end for hikers and campers especially.

It is my perception that QRP operators in particular
feel that the equipment, and to some extent even the
antenna, should be small in order to qualify as QRP
gear. I confess that I am one of those people, even
though the assembled station need not be miniature for
most applications.

The physical dimensions of a particular piece of
equipment should be based, in part, upon operating
convenience. That is, will there be ample finger room
for operating the controls of a small receiver or
transmitter?

If you are a large person with 'fumble fingers' like
mine, you may prefer a bit of 'breathing space' around
the panel knobs and switches. The chosen dimensions
of your project must, therefore, be based on practical
considerations.

One Approach

The photograph, Fig. 1, depicts one approach to
miniaturisation that I often use. The picture shows a
high-performance, 7MHz direct -conversion receiver.

High -Q, slug -tuned inductors (the J. W. Miller 43
series) are visible inside the module. These, along with
air -dielectric variable trimmers, are used for tracking
the tuneable oscillator and detector tuned circuits.
These components are installed on one of the vertical
walls of the basic module.

A two -section variable capacitor (main tuning) is
mounted to the bottom plate of the box. The active
sections of the receiver circuit can be seen at the right
in the photo'. They are installed on a p.c.b., which also
serves as one vertical wall of the assembly.

In his first arm
Wireless, the world

radio writer Dou
discusses techn

towards greater mi
if that seems to be

Double -sided Board

The box is made from sections of double -sided
p.c.b. A 40W pencil -type of soldering iron is used to
join the walls and the floor of the box.

A screening wall, also made from p.c.b. material,
is located between the oscillator and detector tuned
circuits. This screen not only helps to isolate the tuned
circuits, it also provides the necessary rigidity for the
box. Without the inner wall, the v.f.o. can shift
frequency from stress on the box, or from vibration.

You'll also spot that the copper on the ground -
plane side of the main p.c.b. (left front of the
photograph), has been etched away in the area where
the local oscillator components are situated. This
helps stability, by eliminating unwanted parasitic
capacitors, which are formed by the p.c.b. conductors
and the ground -plane.

Glass -fibre epoxy -resin p.c.b. insulation is not a
very stable dielectric material. Heating effects, however
minor, cause changes in capacitance between the
conductive material on each of the boards. Removal of
the ground -plane copper laminate near the oscillator
circuit, cures this problem.

More Complex Circuits

If you are building more complex circuits, such as
superhets, there's no reason why the top cover of the
box you've made can't contain additional circuitry.
Likewise, this technique can be used for the rear and
front walls of the assembly.

The major consideration is that we must keep heat -
generating components away from the local -oscillator
part of the module. For example, in the ideal situation,
we would locate the local oscillator of a receiver or
transmitter in its own shielded box, spaced away from
the main module.

I have built modules that were similar to the one
shown in the picture. In one particular version, the
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a conflict in terms!

local oscillator was isolated from heat by using a
double -sided p.c.b. wall, with foam insulation between
the two walls.

The approach helped to prevent the migration of
heat that was generated elsewhere in the circuit, to the
local oscillator board. With this method I used a
spacing of approximately 13mm between the double
wall sections.

The Completed Assembly

If you look at the photograph in Fig. 1, you can see
the completed assembly. It must have a top cover in
order to prevent dirt and changing air currents from
reaching the inner components, especially those of the
local oscillator.

You may use another section of p.c.b. for the
cover. It can be tacked into position using solder at six
or eight points. This procedure allows easy removal
with solder wick or a sucker later on.

A front panel is also needed. I used a shaft extension
on the tuning capacitor shown in the photo', to provide
front panel adjustment by means of a vernier slow-
motion drive. The completed module was then attached
to the bottom plate of the equipment box, using
suitably sized screws and nuts.

Final Thoughts

Now that I've given you some ideas, perhaps it's
time to have a few final thoughts on the approach I'm
suggesting. The dimensions of the module discussed
(and seen in Fig. 1, and Fig. 2) are: 76 x 63 x 102mm
and the same circuit would occupy a space of 101 x
178mm if laid out horizontally. The cabinet height
would need to be approximately 76mm with the change
in format.

I built the module discussed in this article, a
number of years ago. It's obvious by looking at the
photographs, that the same circuit could be reduced by

a factor of two. This would be possible, if a tighter
p.c.b. layout was adopted in conjunction with smaller
coils and capacitors.

Additionally, surface -mounting techniques (s.m.t.)
using surface -mounting devices (s.m.d.$) are ideal for
aiding the miniaturisation of today's projects. This
especially applies if you are dedicated to building
equipment that's suited to gnomes and other small
beings!

In any event, I hope that this article has provided
some food for thought before you start your next small
project.

Ve049, Ve7liaco 2 I

Note: The general circuit for

the receiver discussed in this

article, plus suitable p.c.b.

artwork, can be found in

Doug's newly published 2nd

edition of The W1FB QRP

Notebook, (completely revised

and expanded) which will be

available from the PW Book

Service in the near future.

Fig. 2: A view of the
completed project
from above, showing
the method adopted
to mount the
components, coils
and inductors. The
neat result obtained
by using p.c.b.
material as 'walls' is
clearly demonstrated
(further details in the
text).
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Construction

As promised, we
now present Steve

Ortmayer
G4RA W's

`Challenger'
simple receiver, to
complete the basic

station. As with
the transmitter,

you have the
choice to go for

the 'instant'
drawing -pin

board method, or
the p.c.b. project.

Fig. 1: The PW
Challenger receiver
circuit diagram.
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It was the 'Test Sets' used by Novice trainees, which
are made on a drawing -pin and board system that gave
me the original idea. I then set out to build a complete
Novice h.f. station using drawing pins.

Last time, I showed you how to make the transmitter
and hopefully some of you are on the air already! Now
it's time to have a go at the receiver.

It's the same procedure as before, and if you wish
you can build the receiver using the drawing -pin plan
first. After you've proved it, and yourself perhaps, you
might like to proceed onto the p.c.b. design. This can
be done, using the board layout Rob Mackie (the PW
technical artist) has provided.

International Circuit

The circuit I've used, Fig. 1, has rather an
international flavour. This is because it combines
ideas from other designs by G3RJV, W I FB and
ZL2BMI!

It's a direct -conversion receiver with a simple
v.f.o., an r.f. amplifier, diode mixer, a.f. pre -amplifier
and a LM386 audio output amplifier. I've built many
similar receivers, and they have been very successful
in receiving stations from all over the world.

You can regard the various sections of this receiver
as 'building blocks'. They can then be tried out in
different ways to make other receivers.

There are however, one or two simple rules to obey.
The main rule to remember is the amount of r.f. energy
you allow into the mixer. This is because 'passive'
diode mixers need more energy than active transistor
mixers.

In this circuit the v.f.o. output is controlled by the
capacitor, Cl, between the v.f.o. and the mixer. This
capacitor's value can be varied until you get the best
results, or you `zapp' the mixer diodes with too much
v.f.o. output!
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The PW
Challenger
Simple
3.5MHz
Receiver

Construction Procedure

If you've already gained construction experience
with the drawing -pin and board method, by building
the Challenger transmitter, you'll know the procedure.
If not, you will soon know it's easy!

First, you should find a suitable piece of wooden
board. Floor -boarding is ideal for this, but make sure
it's not in use as part of the flooring when you take it!

Next, you should draw out the circuit on a large
enough piece of paper to cover the piece of board. Fix
the drawing down onto the board with brass drawing
pins.

The drawing pins are also used on the board to act
as mounting terminals, in the same way that the
Challenger transmitter was built. The components are
soldered to the brass drawing pins as illustrated in the
diagram, Fig. 2.

My motto for home -brewing is 'build a bit, and test
a bit'. It's a very simple and straightforward approach.
Although it's very easy to carry out, adopting the
technique will help you to be successful in any project
you build.

Listening Tests

If you build the v.f.o. first, it can be tested by
listening for it on a receiver, or with a frequency
counter. The output can be checked with a diode
probe.

The tuning slug in LI will allow a wide range of
frequencies to be covered, but this may not be enough,
and C4a and 4b may have to be changed. As a rough
guide, you can try values between 200 and 500pF.

A useful tip I can offer, is that you build the audio
amplifier first. Once you've built the a.f. side of the
receiver, it's very easy to work backwards so to speak.

Testing the amplifier is very easy. With power

C15
er0µ1 TOW,

a.l. pre -amp al. amp

St<22V
OniOn

C19 SK3
22°1' phones
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Rear panel (shown flat for clarity)
SKI SK2

(antenna) +12V

Fig. 3: The copper track layout for the
p.c.b. version.

Fig. 4: Component and overlay diagram
for the Challenger (p.c.b. version)

receiver.

Front panel
(shown flat for clarity)

Fig. 2: Drawing -pin layout for
the Challenger receiver.

SK3
(phones)

Rear panel (shown flat for clarity)
SKI SK2
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L2
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How Much ? Approximately C10 (depends on your junk
box plus board costs for p.c.b. version )

How Difficult? Beginner
 I recommend that you build the drawing -pin board version first,
before you try the p.c.b. version which is shown in Figs. 3 and 4.

Shopping List
Resistors
Carbon film 0.25W 5%
1012
3900
1.5kil
101d1
1001.11
IMO

Resistors Linear Rotary
4.7k.0 or 5ka

Capacitors
Ceramic
100pF
150pF
330pF
1nF
1.8nF
Op1

1

1

1

1

1

1

R8
R2
R5
R7
R1
R4
R6

1 R3

2
1

1

2
1

5

Non-standard value composite capacitor
430pF (nominal) 2

Electrolytic Capacitors 25V d.c. working
10µF 1

220pf 1

470pF 1

C2, 9
C6
C7
C10, 11
C1
C5, 13, 14, 15, 16

C4a, 4b (see text)

C17
C19
C12

Variable capacitors
50pF 1 C3
100pF 1 C8

Semiconductors

BC549
1N4148
2N3819

Integrated Circuit

2

1

LM386N-1 1

TR2, 3
010,2
TR1

IC1 (see text)

Inductors
L1 (for drawing -pin board project) 40 turns (tapped at 10 turns) of
32s.w.g. enamelled copper wire on 4.8mm coil former with a tuning -
slug (coil formerfrom Maplin Electronics, can be the sametype as used
for p.c.b. version).

L1 (for the alternative p.c.b. project) Maplin ref: LB2OW Bakelite coil
former with core (former 722/2).
12 42 turns on T50 2 toroid.
Radio frequency choke RFC1 8 turns of 32s.w.g. enamelled wire on a
ferrite bead.
T1 comprises 10 turns of 28s.w.g.trifilar wound (see text) on FT -37-43
toroid. Note: The dot shows the start of each winding.

Miscellaneous
Aluminium panel, phono type sockets for antenna and 12V d.c. power
supply, 3.5mm jack socket or socket suitable for earphone used, knobs,
slow-motion drive, brass drawing pins, connecting wire, miniature
coaxial cable, wood base and screws.

38

connected, carefully place the tip of a screwdriver on
pin three (don't touch other pins) of the i.c. You should
hear a loud buzz in the earphones, but take care when
you carry out the test, making sure the 'phones aren't
over your ears!

I used the least powerful of the LM386 amplifiers,
the LM386-1. There are other more powerful versions
(LM386-2 as LM386-3) but the LM386-1 is more than
adequate for the job.

The earphones by the way, needn't be expensive,
don't be ashamed if they're cheap because mine only
cost 99p. You only need feel ashamed if they cost more
than that!

Coils And Toroids

The mixer coils can now be wound. This is done by
using three lengths of 28s.w.g. enamelled wire. The
three lengths are twisted together, to form a trifilar
winding, before 10 turns are wound onto a ferrite
toroid.

I used a scrap toroid, and you can use any small
toroid (provided it's ferrite) of around 12mm diameter.
If you are forced to buy one, go for an FT -37-43.

To save time, and make a neat job, I twist together
the three wires to be wound around the toroid, with a
small hand -drill. It's so easy. all you have to do is place
the three ends in the drill chuck, firmly fix the other
three ends and start winding. There's only one rule to
remember, and that's to keep the wires fairly taut as
you turn the handle.

When you have finished winding the three wires,
clean off the enamel insulation and identify each wire
with a multimeter switched to a low resistance range.
The correct identification is important because of the
need for correct phasing.

Finishing Off

Finally, before finishing off the main construction,
you should choose two 1N4148 diodes for the mixer.
The diodes should be matched as closely as possible
for the least forward resistance. You can do this using
a multimeter set on a low resistance range.

The rest of the receiver can now be finished off and
tested. As I live fairly near a medium wave broadcasting
station, I've found that a T -match antenna tuning unit
has proved useful to minimise breakthrough.

The capacitor, C8, forming the part of the tuned
circuit in the input of TR2, is a variable type. This is
done so that you can peak it for best results.

I also recommend that a slow-motion drive be used
with the main v.f.o. variable capacitor, C3, so that it's
easy to use. Having said that, I found that I could
resolve s.s.b. very well without a slow-motion drive!

Using The Challenger

Having built the receiver, I thought it best to try
using the Challenger on the ideal section of the 3.5MHz
band, and that's the QRP section (of course!). What
better frequency could there be for testing the receiver,
than 3.560MHz, the QRP calling frequency?

Using my 1W 'Bean Tin' transmitter (I really
'meanz' that, as it is in a bean tin!) on 3.560MHz, my
first CQ call brought a reply from G3IVF. 'Smudge'
G31 VF, in Derby, was running 3W and I copied him at
Q5 on the Challenger receiver at my Halifax QTH!

Next, I had a QSO with G2BRR who was in
Chippenham in Wiltshire. He was also running QRP,
and I was really pleased that the receiver was working
so well. So, go on and have a go, it's a really simple
challenge and it's great fun! PW
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ACCEPTOR UNITS (Tunable Pre -Selectors) made by Marconi for Army, tunes 2/29 MHz in 4
bands with direct calibrated scale with 10.1 slow motion drive as two tuned circs per band with
high 0 coils for 750. Ae circs mounted on 19" panel 7" high 14" deep no power required, these
were made for use with the R234 Rx to improve image rejection. Can be used with most Rx with
50/750 Ae circs to improve image rejection & improve Ae matching. With Circ etc. £32
SCOPES Telequip 0.1011 general purpose dual trace 10 Meg lightweight scope, Crt 4 x33,4", 5
mmlN Cm. X5 Mag etc. tested with circs. £165 Advance Dual trace 0S2200. A 25Meg with
storage Modes 10 MiIIN Cm. Delay T.B. CRT 10x6 Cm, tested with book. £195 ALARM UNITS
Racal Gaurdall type IR747 L Infra Red intruder detectors for use on 12V DC. Range 15Mts at 90'
to sensor with inst leaflet £16.50 RF AMP part of Army D.11 Tx nom 2/22 Megs as 2x CV2130
valves nom 400 watts CW uses Swt &Var Capacitor plus -roll on -roll of Inductor for tuning
mounted on 19" panel as int Filament supply reqs ext HTs with circ. £95 Also available Tx Synth
unit with crystals £85 AERIAL SWT with small 24V DC motor at 60 RPM for switching dipoles in
freq range 25/50 Wags in neat case with BNC connec. £11.75 SIG GENS American services
type URM-26B small general purpose AM sig gen 4/405 Megs in 6 bands int mod at 400/1000c/s
Carr/Mod meter, Var 0/P to 100 mV into 500 for use on 115V 50Hz 40W tested with book & acts
£95 COAX SW manual rotary coax awl 1 pole 6 way 500 with N type connec 1/4" shaft with Tx
interlock micro Owl x5 £28 AERIAL SW type J part of R1154/5 A/C radio inst £18.50 ARMY
HEAD & MIKE GEAR Clansman type with close fitting ear pads & short boom mike with 7 pin
connec. £12.50 AFV type these have larger ear pads with short boom mike & 7 pin plug both
nom 1001130011 £16.50 ARMY Rx R234 2/27 Megs in 25 bands larger unit in 45 rack
AM/SSB/DSB/ISB/CW/FSK further details on request £195.

Above prims in c can. & VAT. Goods Ex ecgipment unless stated new. 2 x 24p stvnps lox Ast 4a

A. H. SUPPLIES
Unit 12 Bankside Works,
Darnall Road, Sheffield S9 5HA
Phone: (0742) 444278

J. BIRKETT
RADIO COMPONENT SUPPLIERS

DUAL TRANSCEIVER SURD contains 2 oft TV type sockets. 2,KBNC sockets.
1.3 pin XLR plug. 8.10 7MHz ceramic filters. E prom 27C256-6, surface
mount RF components. 1-LM340TS. 2.6 volt relays, 28 other I.C.'s, in alloy
project box ea £3 65 (p&p £1 95).
HIGH VOLTAGE WIRE ENDED CAPACITORS 1000pf 10Kv.w. 60p, 4 for £2.00.
SPECIAL TRANSMITTING COMPRESSION TRIMMERS 250-1000pf 8 65p.
POWER TRANSISTORS 2N3055 5 lor £2.00. BDY900 5 for £2.00.
AIR SPACED VARIABLE CAPACITORS 10.10400 £1.50. 100,200pl S £2.50, 200+350pf O £2 50.250.250p1
S £2.50. 2504250.20420,20pf S £2.50. 170.380pf with double geared drive £2.50. C804 types 15p1 0) C2.50.

25p1 S E2.50. 50p1 S E2 50
OXLEY CERAMIC COIL FORMERS lOmm dia. 20mm long wound 10 for E1.00
R.F. FET. 41109 (Vali L2OFTI DC to 175MHz 20 watt 28 volt with circuit and date@ £795, £1500 matched pair.
MAINS TRANSFORMER 240 volt input 13.8 volt 3.6 amp O £3.60 (p&p £2).
WIRE ENDED B.F. CHOKES GREENOALE 0.15uH, 0.47uH, 1.0uH, 1 5u11, 1.8uH. 15uH. 39uH, 82uH all at 200 each.
CATV AMPLIFIER contains TRW R.F. module TRW615650, Motorola R F module 615650. and 6157230) C5.95
(p&p £1 50)
CATV AMPLIFIER with Phillips R.F. modules. 2 ofl BGY 85, 1 off EIGY84 45) £5.95 (p&p £2)
TEST SET 406A KILOSTREAM CIRCUIT local end alarm tester for digital inter -connect equipment sites £19.95

IPSO £4)
TANTELUM BEAD CAPACITORS 10v.w. 4.7uf or 15u1 both 015 for £1.00.
GaAS PETS 24GHz red spot 0E2.50. black spot 118 GHz O £1.85, out of spec. Ga AS PETS O 3 for £1.99
ACCESS AND BARCLAY CARDS ACCEPTED p&p 60p under ES, over free, unless otherwise stated.
C.M. HOWES KITS available by post and for callers.

25 The Snail
Lincoln. LN2 1JF

Ter 520767

Partners J.H.Birkett
J L.Birkett

Clayton Wood Close

DA TONG West ParkLeeds LS16 6QE
ELECTRONICS LIMITED Tel: 0532 744822

Fax: 0532 742872

111 For products you can rely

II upon to give amazing results
For information on Active

Antennas, RF Amplifiers,

Converters, Audio Filters, the
Morse Tutor and Speech

Processors send or telephone

for a free catalogue and

selective data sheets as

required.

All our products are designed

and made in Britain.

Orders can be despatched

within 48 hours subject to

availability-

MS=
- VISA AND ACCESS WELCOME -

BE))))))))))
NEW! 40M QRP TX/RX KIT

COMPLETE TO THE LAST NUT!
* 2W CW OUTPUT
* 7.0-7.1 MHz
* STABLE VFO
* SIDETONE
* RIT
* AUDIO FILTER

* CASE AND ALL HARDWARE INCLUDED *

DTR7 - KIT £87.50 READY BUILT £140.00
Post, packing & insurance £3.00

Send SAE for Brochure or call Alan, G4DVW on 0602 382509

it\ LAKE ELECTRONICS
7 MIDDLETON CLOSE, NUTHALL, NOTTINGHAM NG16 1BX

,Callers by appointment only)

VISA

1111111."""

11 Kent Road,
Perketone, Poole,
Dorset BH12 2EH.

TECHNIQUES TFe.1:02020022773816293521

AERIAL

AR300XL Aerial Rotor, Control Unit
and Alignment Beanng

Rotor unit type AR300XL and control console.
Continuous indication of beam heading. Clamps to

2in (52mm) max. mast and lakes I'/,in (38mm) max.

stub mast 'Offset' type mounting. Vertical load
carrying 45kg. Special offer C44.96

plus ft 50 p&p.
AR1201Aligniment(supporObaanng.

Allows greater/higher head loads.
Fitted above mtor £18.60.

PIN MI romp M ilea. Olmeams. arieralme Mum
*Ors =a Cl mai* Mrwart

Check your hold strength

with a SALDETA SIGNAL METER Covers 42
and 70crns. A high quality signal

strength melerforVHFAJHF and

C ATV frequencies. 46-110MHZ;

110.300MHz; 231-295MHz,
470-660MHz. Measures 20uV

to 10mV. Digital Display for direct

readout. Built-in speaker for AM/FM mondonng.

Complete vet carrying case. Specification leaflet

available (S.A.E.) E319 Inc VAT plus £650 for
couner delivery.

THE BEST THINGS
IN LIFE ARE FREE.
And that includes the
free copy of the
latest edition of our
Amateur Radio Call
Book, value £6.85,
sent to every new
RSGB member!

But hurry, this
special offer
only applies
while stocks last.
Call or write for your free
Membership Information Pack (including a
sample copy of our magazine) today.

Dept PW, Lambda House, Cranborne Road,
Potters Bar, Herts, EN6 3JE. Tel: 0707 59015
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STEPHENS-JAMES LTD,
47 WARRINGTON ROAD, LEIGH, LANCS. WN7 3EA

Telephone (0942) 676790
Turn at the Greyhound Motel on the A580 (East Lancs. Road)

KENWOOD RANGE
1.59505D HF Transceiver f2995.00 1177511 2m Multimode Mobile konseave £612.02

159505 HF Transceiver £2299 00 TR851E 70cm mulhmode konkeiver £699.00

51950 Filtered Speaker f89.45 Tf62411 50watt 2m Transceiver £295.25

516230 Station Manitescope £789.00 116441E 35svott 70cms Transceiver £325.93

DRU2 Digital Speech Recorder Unit £88.00 TM702E 25watt 2m/70cm Tronscerver f458.76

M160 Desk Microphone £90.00 TH261 2m FM Handheld £254.00

T54505 HF Transceiver f1150.00 TM740 bi-bond VHF/UHF mobile £729.00

T5450561 with auto MU f1298.00 1M5311 23cm Mobile 10/1 watt Transceiver £415.00

1H77E Oval Bond £395.00 TH7025E0uol Boner 25 watt Mobile £455.00

TS850 HF Transceiver £1399.00 TH405E 70cm Handheld FM honkieve £263.00

A1850 Auto Tune f147.73 R5000 General Coverage Reeves £894.02

FSS2 Henry Duly PSU £235.00 VC20 VHF Convener 108-174MHz £170.85

5E11 Speaker £64.84 R2000 General (overage Reeeer £607.93

DSP100 Digital Processor £429.13 V(10 VHF Converter 118-174MHz £165.46

TS450S HF Transient f1099.00 HS5 De Lute Headphones £38.35

TS690S HF Transceiver £1299.00 15790E Dual Bander Troracene £1527.50

P550 20 Amp Power Supply £227.33 Lf30A low Pass Filter £32.96

A1250 Automatic Antenna Tuning Unit f373.96 SP50 Mobile Speaker Unit £20.86

AT230 Antenna Tuning Unit £213.20 TH77E Handheld Donspever 095.00
11922 HF Linear Amplifier £1527.50

M(50 Rase Station Microphone £47.08 full range of accessories stocked microphones. SWR meter,

M(60A De Lute Desk Microphone 90.13 DC Leads, Antennas etc.

Also stockists for

JAYBEAM - MFJ - AOR - CUSHCRAFT -
TONNA - WELZ - DIAMOND - DIAWA -

GLOBAL -G -WHIPS - HY-GAIN
Full range of aluminium tubing, clamps, power supplies, SWR meters,

antenna, mobile rotators, scanning receivers (hand held and mobile).

Full range of publications

S.A.E. for enquiries - secondhand list - POSTAGE carriage at cost

Shop hours
". Manday-Friday 9.30am-5pm Saturday 9.30am-4.30pm 1E3

SUREDATA
AMSTRAD REPAIR AND SECOND USER SALES

Well 1992 is here at last and to start if off with a bang we've decided to give
you extra value for your money during January. On our Second User
Equipment you can make your own deal on price (posh words for haggle) or
have our 3 month warranty extended to 12 months. Our new computers
already have a 12 month RTB warranty, so you can either do a deal on
price or get some extras thrown in for the list price. In either case a quick
phone call will tell you what's available or we can send you a list.
The repair department should have sobered up enough by now to safely
diagnose faults over the phone and give you an estimate of cost but speak
slowly to them as they think they are still on holiday.
Joking aside, we wish you all a healthy and prosperous 1992.

73 John G3TLU

SUREDATA
TELEPHONE & FAX 081-902 5218
SECOND USER HOTLINE 0831 616519 (after hours)

DEPT PW, UNITS, STANLEY HOUSE,
STANLEY AVENUE, WEMBLEY,
MOOS HAO 4.18 (wove (mum,

ALL
VALVES
& TRANSISTORS

Phone for a most
courteous quotation

081-743 0899

We are one of the largest stockists of
valves etc. in the UK.

COLOMOR (ELECTRONICS) LTD
170 Goldhawk Road, London W12 8HJ
Tel: 081-743 0899 Fax: 081-749 3934

TX -3 RTTY CW ASCII TRANSCEIVE
High performance, low cost. Unbeatable features. BBC, CBM64 tape
£25, disc £27. SPECTRUM tape £40, +3 disc £42 inc adapter board.
VIC20 RTTY CW program tape £20. All need our TIF1 interface or a
terminal unit.

GX-2 FAX SSTV TRANSCEIVE
All modes of FAX and colour/mono SSTV. Review in July 91 Rad
Com. BBC only. Complete system only £99 or £119 with FAX direct
printing option.

RX-8 MULTIMODE RECEIVE SYSTEM
Fax to screen and printer, colour SSTV, HF and VHF PACKET, RTTY,
AMTOR, CW, ASCII, UoSAT. Every feature. Full disc, printer support.
Review in July 91 Rad Com. BBC only. Complete system only £259.
DISCOUNT for RX-4 users.

RX-4 RTTY CW SSTV AMTOR RECEIVE
Still a best-seller. BBC, CBM64 tape £25, disc £27. VIC20 tape £25.
SPECTRUM tape £40, +3 disc £42 inc adapter board. All need our TIFI
interface. SPECTRUM software -only version £25.
TIF1 INTERFACE for best HF & VHF performancewith oursoftware.
Kit £30, ready-made & boxed £40. Only with TX -3 or RX-4 software.

APT -1 WEATHER SATELLITE MODULE
Converts satellite signal for display on any FAX system. £59. For use
with RX-8, all connections included and price only £39 if ordered at
same time as RX-8.

FAX AND WEATHER SATELLITES
Full resolution charts and greyscale pictures from any SPECTRUM
computer to a dot matrix printer. FAX £80 or WX SATS £99, both
£139.

Also MORSE TUTOR f8, LOGBOOK f8, RAE MATHS f8 for BBC, COMBO, VIC20,

SPECTRUM. BBC LOCATOR with UK, Europe. World maps El° All available an disc
f2 extra. Full info available on everything. Please ask.

PRICES INCLUDE VAT AND POP BY RETURN

technical software (P.W.) VISA

Fron, Upper Llandwrog, Caernarfon LL54 7RF Tel: 10286) 881886.

SANGEAN ATS 803A
(Direct Key -in World Receiver with

Quartz Alarm Clock Timer)
SPECIFICATIONS & FEATURES

* 150-29.999 continuous tuning with no gaps. Phase locked loop -double conversion Superhet-
erodyne * Full Shortwave/AM/SSB I 50-29999kHz No Gaps! FM R7.5 - 108 Mono/Stereo *
Five Tuning Functions: Direct Press Button Frequency Input Auto Scanning. Manual Scanning
Memory Recall and Manual Tuing Knob * Built-in Clock and Alarm. Radio turns on automati-
cally at preset time and frequency. * Large digital frequency display. * Fourteen Memories -
Nine memory channels for your favourite station frequencies. Last setting of mode and waveband

stored in 5 memories. * Direct
press -button Access to all 12
Shortwave broadcast band, * Two
power sources - battery or AC mains
adaptor. * General coverage of all
a.m. bands in LW/MW/SW (Dedi-
cated Broadcast Band Coverage on
all versions) Plus of course the f.m.
band for quality sound broadcasts
in headphone stereo. * SLEEP
Function rums the radio on or off
after an adjustable time of 10-90
minutes. * Separate BASS and
TREBLE controls for maximum
listening pleasure. * External an-

tenna jack for better reception. * Adjustable r.f. GAIN control to prevent overloading when
listening close to other strong stations or if there is interferenc. * New improved wide/narrow
I ilter (6/2.7k Hz)* b.f.o. control (Beat Frequency Osci I lator) enables reception of SSB/LIS13/1.S13
(single side band) and c.w. (Morse Code) transmissions. *Illuminated display to facilitate night-
time use. * Designed for both portable and Desk Top use. * Five dot LED Signal Strength
Indicator.
DIMENSIONS: 29.2cm x 16.0cm ( I I .5in x 6.3in x 2.36in)
()FTPUT: 1200mW (10% THD) WEIGHT: I .7kg (3.75Ibs) Without batteries. Wide/Narrow
I Mer Switch.

£109.95 + £5 check, test and P&P.

S.R.P. TRADING E21
Manufacturers and disarbutors of conununications equipment
Unit 20, Nash Works, Forge Lane, Belbroughton,
Nr Stourbridge, Worcestershire.
Telephone: (0562) 730672 Fax: (0562) 731002
SHOW ROOM OPENING TIMES:
Mon - Fri: 9.00 - 5.30prn Sat: 9.00 - 1.00prn Callers welcome.

40 Practical Wireless, February 1992



Here's hoping that you
enjoyed the festive season! Now
that the time of good cheer and
indigestion is over, it's time for us
to continue our look back at the
origins of UK CB. This month,
I'm going to bring us up-to-date
by discussing the 934MHz CB
allocation.

Field trials carried out by the
Post Office Radio Branch, as well
as others (equipment
manufacturers and independent
designers during 1980/81)
showed that 934MHz had
'possibilities'. The graph in the
diagram, Fig. 1, is one result of
some of the tests carried out.

I've no doubt that you'll be
interested to know that the
effective radiated power (e.r.p.) at
the base transmitter was only 4W.
The mobile receiver antenna was
a quarter -wave vertical on a mag-
mount base.

The first commercially made
934MHz CB transceiver was
being sold in the UK toward the
end of 1981. Despite this, there
were no antennas being made for
this band.

The commercial antenna
came later of course. But it was
some time before 934MHz
equipment, with a performance
comparable with that in common
use for amateur and commercial
v.h.f. and u.h.f. bands, became
generally available.

Japanese Visit

A year or so before this
period, a close friend of mine
spent some time in Japan visiting
various manufacturers of radio
and audio equipment. Some of the
manufacturers were already

By 'Quaynotes'

This month, `Quaynotes' continues looking back
into the origins of CB radio in the UK, with a

special emphasis on the 934MHz service.

supplying 27MHz equipment to
the USA and other countries.

They also had u.h.f.
transceivers in production for
operation at 900MHz. He
enquired. "Could these be easily
modified to operate on 934MHz
for the UK market?" The answer
was an immediate 'Yes, they
could!'

His next question was "how
about antennas?" Again, the
answer was quick in coming. The
Yagi Antenna Company of Tokyo
could supply them!

Development Slow

Even after CB had been made
`legal', the development of
934MHz equipment was slow.
Those already on 27MHz were
reluctant to `go high'. This was
understandable since the price of
sets and antennas for 934MHz
was, like the frequency, a bit on
the high side!

Of course, at the time there
was little real evidence to
convince potential users of the
u.h.f. allocation. Most potential

BASE/MOBILE FIELD STRENGTH: 934MHz.
- 20 Max:nominal level.

-40

- 60

- 80
Level
dBm
-100

-120
I T T0 1..5 1

** Distance
T y

2 5 10 12
in Kilometres

(A) Acceptable S/N ratio.
(B) Poor S/N. Limit of Distance.

(A)
(B)

Fig. 1: Results of one of the many tests carried out by the
Post Office Radio Branch (late 1979) on 934MHz. Base
station to mobile transmissions. Base transmitting antenna
(dipole) height 4m. (e.r.p. 4W). Receive antenna (quarter -
wave) on car roof. Terrain relatively flat (see text).

users had no way of knowing that
performance generally, and
`communication range' on
934MHz would be equal to, or
better than that obtainable at
27MHz. Well, as we now know,
the 934MHz service has proved
itself.

Working Ranges

Working ranges at 934MHz
are quite equal to those obtained
on the amateur 144 and 430MHz
v.h.f. and u.h.f. bands. This is
dependent on the r.f. power and
antennas of course, and they are a
little greater than line -of -sight
distance.

This is because the path of
radio waves at these very high
frequencies, is bent a little by
ambient tropospheric conditions.
As a result they tend to follow the
curvature of the earth to a greater
extent than might be expected.

To give you an idea, for
comparison purposes, the table,
Fig. 2, covers the theoretical
`radio distance' for transmitter
and receiver antenna heights up to

30m. For a transmitter antenna
height of 10m and receiving
antenna height of 6m, (marked *'
the 'radio distance' is in the
region of 23km. These figures,
are in keeping with the results
obtained from the Post Office
Radio Branch tests made in late
1979, which the example in Fig. 1
shows.

Working Distance

Remember however, that
actual working distance will also
depend on other factors. They
include (a) the directivity gain of
the antenna used for transmission
and therefore the e.r.p., the
antenna used for reception and (b)
the nature of terrain and
attenuation due to the concrete
jungles we know as towns, along
the path of transmission.

There are times however,
when tropospheric 'refraction'
occurs (commonly called 'lift')
conditions). When these
conditions occur, they may (for
some indeterminate period)
greatly increase working range
over long distances within the
UK, and even to European
countries.

Well, I sincerely hope that
you were interested in my quick
look at 934MHz, and the previous
part dealing with the origins of
CB radio in the UK. It was aimed
especially at newcomers to CB
radio, and those of us who might
have forgotten the struggles we
had to get the service going! Now
that we have covered this often
neglected area, next time I'm
going take a look at the more
'practical' aspects of the subject.
Catch you later.

VHF/UHF 'RADIO
ANTENNA HEIGHTS

DISTANCE' FOR GIVEN
: TRANSMIT TO RECEIVE.

Tx Radio Rx Radio
Antenna Distance Antenna Distance
Height K.metres Height Miles
Metres * * * Metres * * *
30 45.2 30 28.1
28 43.7 28 27.2
26 42.1 26 26.2
24 40.5 24 25.1
22 38.7 22 24.1
20 936. 20 3
18 35 18 21.8
16 33 16 20.5
14 30.9 14 19.2
12 28.6 12 17.8
10 26.1 10 16.2
8 23.4 8 14.5
6 20.2 6 12.6
4 16.5 4 1 10.3
2 11.7 2 7.3

Fig. 2: Radio distance at v.h.f. and u.h.f. versus height
of transmit and receive antennas (applies to 934MHz).
Example shows: transmit antenna height 10m,
receive antenna height 6m. Radio distance approx:
23km.
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L'SHORTWAVE
FAVAVAVAVA N1 -1-F1

NORWICH
 We cater for all aspects of amateur radio 
 Specializing in scanners and Receivers 

 AOR, Jupiter, Fairmate, Nevada, Alinco, ICOM.
 Full range of amateur radio equipment 

 Kenwood, !corn, Yeasu, Alinco. 
 Accessories/Service/Repair Facilities 

 Up-to-date test equipment 
 Mail order facilities 

 Second hand and part exchange welcome
 All major credit cards welcome 

TEL: OR FAX: 0603 788281
Prop: P. Gunther G4XBT, 95 Colindeep Lane, Sprowston,

Norwich, Norfolk NR7 8EQ. VAT No. 595 1239 21

.

C.M.HOWES
COMMUNICATIONS

Mail order to:

VISA

EYDON, DAVENTRY
NORTHANTS NN11 6PT
Tel: (0327) 60178

NEW HARDWARE PACKAGES
Now your home brew gear can look as good as factory equipment! With our
interlinking range of kits it has always been possible to expand one of our simple
receivers into a transceiver by adding the relevant transmitting kits. Now we can also
otter custom made metal work to give the project a really high standard of finish.

Receiver kits start at £15.90 for single band SSB/CW. Transmitters start at £14.80
for single band CW. A transceiver "hardware pack" costs £29.90.

If you are just starting shortwave listening, studying for a Novice Licence, or an
experienced operator needing a ORP rig for home or holiday use, we have a good
selection of high quality, easy to build kits for you to choose from. The beauty of
HOWES KITS is that you can start with a beginner's receiver and upgrade to a
transceiver in easy stages. A full range of matching accessories is also available.
Please send an SAE for further information. We have too many kits to even just list
them here!

ANTENNAS AND PRE -AMPS
AA2 ACTIVE ANTENNA for 150kHz to 30MHz
The HOWES AA2 is the active antenna to use for general coverage HF reception. Broad-
band performance that does not tail off at the higher frequencies. The neat, compact answer
for those with limited space, holiday use, mobile operation etc. Two selectable gain settings,
local or coax powering (12 to 14V) IP3 +38dBm. Easy to build and much liked by
customers!
...11A2 Kit: £8.50 Assembled PCB module: £12.90

AA4 ACTIVE ANTENNA FOR SCANNERS
The HOWES AA4 gives full coverage from 25 to 1300MHz in a neat compact package. The
antenna is only just over 16 inches long, and is designed to be the answer to
space/visability problems for home or portable operation. A low noise microwave IC is used
as the active element. This "high tech' approach gives good performance with a low parts
count, making construction straightforward. Reviewed in the November '90 Short Wave
Magazine. Excellent performance in a small space!
AA4 Kit: £19.80 Assembled PCB modules: £26.80

SPA4 BROADBAND PRE -AMP
The HOWES SPA4 is a low noise IC pre -amp covering 4 to 1300MH2 for use with wideband
passive antennas (discones etc). If signals tend to be rather week in your area, then the
SPA4 could be just what you need!
SPA4 Kit: £14.90 Assembled PCB modules: £20.90

ADD-ON DIGITAL
READ OUT

The new HOWES DFD4 Digital Frequency Display adds 'Digital Readout' to analogue type
receivers and transcievers. If you own an FRGT FT101, TS520, etc., then we had you in
mind when we designed this kit. You can even add digital readout to a surplus WW2
receiver, or domestic broadcast set.

The DFD4 can accomodate any IF frequency offset, VFOs that tune normally or 'backwards'
- all with a resolution of 100Hz. Versatile indeed! A small butter module for easy connection
to the radio is included in the kit. Why not give me a ring to discuss its use with your rig, or
send an SAE for more details?
DFD4 Kit: £39.90 Assembled PCB modules: £59.90

PLEASE ADD £1.20 P&P to your total kit order (C3.00 for hardware).

HOWES KITS are produced by a professional RF design and manufacturing company. They
contain a good quality printed circuit board with screen printed parts locations, full clear
instructions and all board mounted components. Sales and technical advice are available by
phone during office hours. Please send an SAE for our free catalogue or specific product
data sheets. Normally all kits are in stock and delivery is within 7 days.

72 & 73 from Dave G4KQH, Technical Manager
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Mathematics For The RAE
Before we get down to this month's topic, I'll give you the
answers to last month's questions.
First the series answers:
(i) 32052 (ii) 83k52
(iii) 1830 (iv) 120 560Q
(v) 290312
For the parallel combinations the answers were:
(i) 512 (ii) 7.67452
(iii) 142.20552 (iv) 4.9152
(v) I20.5552

Now we must get down to this month's business!

Ohm's Law

The most fundamental rule used in electronics must be
Ohm's Law. Almost all calculations in electronics make
use of this at least once. If it is so important I hear you
say, what is Ohm's Law? The answer is, that Ohm's Law
is the relationship between Voltage (V), Current (I) and
Resistance (R).

This law, or rule, says that the current (I), flowing
through a resistance (R), is dependent on the voltage across
the component, and its resistance. The voltage across a
component is sometimes known as the 'Potential Difference'
(p.d.).

Consider the drawing Fig. 1, where the p.d. is V5, the
voltage across the resistor R. This voltage forces a c u rrent, IR,
to flow through the resistor. In words, the rule says: the
voltage across the resistor is directly related to the current
flowing through the resistor, multiplied by the value of the
resistance. The mathematical relationship is:

(i) V = 1* R

Using a little of the algebra that we've used before, we
can come up with two other ways of writing it:

V V(ii)R = - (in) 1 = -

All calculations are carried out using standard units. So
let's put a few figures into the equation. If V (VR) is one volt
and R is 2f2, then from (iii) above, 1=(Iv/2), or 0.5A. If the
voltage (V5) changes to five volts then IR will become 2.5A
(5v/2n).

If we keep the voltage steady at five volts, but change R
to 10Q, the current through R (p.d.= 5V ) retums to 0.5A
(5v/1 0n). Fairly simple isn't it?

More Than One

Now let's add another resistor. Look at Fig. 2. The same
rule still applies but there are now two resistors in series.
From our last session you remember that for resistors in
series, we just add the resistance values together. So, R.rdt.,=R.
+R, and from Ohm's law IR=VR/Rmtai. Each resistor has it's
own p.d. across it, V for R. and V, for Rb. The sum of
voltages V. plus Vb is equal to V,. The same current, IR flows
through R. and Rb and it can be shown that the voltages across
each resistor are proportional to the resistances values. But
more of this later when we cover potentiometers

Triangular Tricks

The triangular drawing, Fig. 3, is a graphical trick
method of remembering how to apply Ohm's Law. 'But how
do I use it?' I hear you say.

The way to use the method, is to cover up the letter of the
unit you're trying to find. Then the other two letters show you
how to go about calculating the unknown unit's value. Let's
try doing an example and we'll assume I want to find the
resistance, but I only know what p.d. there is, and what
current is flowing.

To find resistance (R) from voltage (V) and current (I),
you should cover up the letter R. You can now only see the
leters, V and I. They're shown as v/1 ('V -upon -I'), meaning
volts divided by amps.

Similarly to find the current, cover up the I, and you see

`V -upon -R' (volts divided by resistance).
To find voltage cover the V. All you see is 'I -by -R', or

multiply amps by Ohms.

A Simple Voltmeter

Now it's time to get back to a little exercise, making a
voltmeter. We'll take a look at Fig. 4, the circuit of a simple
voltmeter. This is the form of many multi -range voltmeters.
From the specifications, we know that, meter MI has a full-
scale deflection (f.s.d.) of 50µA. This is the current that has
to flow through the meter to give a full-scale reading of 100%
(no matter what the face markings are). We also know that the
meter behaves as if it is a resistor of 2k52 value. This is called
the 'internal resistance' of the meter.

Using the Ohm's Law triangle, what p.d. is needed to give
50µA current flow through the meter? The answer, from
V=I*R, is 100mV (0.1 V, (50,106)*(2,103)). This is of little
use if we wish to measure, say, 1 V f.s.d. Somehow we must
'drop' the extra voltage. This we do by putting one or more
series resistors into circuit.

From terminal B in Fig. 4, the total resistance between
that (terminal B) and the common terminal is R.+2k12 (Re
plus the internal resistance of the meter). The current for f.s.d.
has to be 50µA, and it must flow through both resistors. So
what must the total resistance be?

Cover up the R in the triangle of Fig. 3, and you can see
V (one volt) 'over' I (50pA f.s.d.) so we can calculate R. The
answer is 201(12 (1/5010-6). This total has to include the 2kf2
internal resistance of the meter. So R. is I 8kil (20kf2-21(12).

Homework Again

A little work will help to get the mind supple again after
the festive season. Using the voltmeter of Fig. 4, and
remembering we've already calculated the value for R.,
calculate the values of Rb, Rc, and Rd, to give the following
voltage ranges for f.s.d.

Don't cheat! The answers are provided at the end for you
to check your work.

(i) Five volts (5V) between common and terminal C.
(ii)10 volts bwetween common and terminal D.
(iii) 50 volts between common and terminal E.

The Answers

You didn't cheat did you? Here are the answers.

(i) 12, is 80kf2 (68k52 + I 2kfl in standard values).

(ii) R, is 1001(12.

(iii) Rd is 800kf2 (680kf2 + 120k12 in standard values).

Fig. 1. Fig. 2.

Theory

This month Ray
Fautley G3ASG,
talks about Ohm's
Law. Then he
shows you how you
can use it in
calculating the
resistors needed to
make a simple
meter, into a multi -
range voltmeter.

A rule to
remember:
"Resistors in
series share the
total voltage in
proportion to their
resistance values."

Fig. 1: A simple,
single resistor Ohm's
Law problem.

Fig. 2: This is
essentially the same
problem as Fig. 1,
even though it may
look different.

Fig. 3: The Ohm's
Law Triangle. See the
text about how to
use it in calculations.

Fig. 4: A simple five
range voltmeter. See
the text to find what
the values are.

Fig. 3.

Fig. 4.
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ENTERPRISE

RADIO

AAPPLICATIONS
LTD.

MK.II MICROREADER
The easiest way to receive QW & RTTY without all

the fuss of computers. Jot* OW into your speaker
socket and switch oil:The Microreader

1,7 -automaticallyodiShoth amateur and
commercial stanns displaying the received text on

its own LCD screen. The Microreader also Incorporates a MORSE TUTOR
facility that allows you to check both your receiving and sending performance.
£170.00

BP34 AUDIO FILTER
Someone once said that this filter is too good for
amateur radio use. We, along with hundreds of
BP34 users would disagree. The BP34 combines
ease of use with a degree of performance not
found in any other filter. Exceptionally sharp cut off and guaranteed 80dB
stopband attenuation make this filter a must for the more serious user.
£109.50

RS232 DISPLAY
Don't tie up your computer while monitoring. This new unit will display, store
and print messages sent via the RS232
output from the MICROREADER or
PACKET TNC. Text is stored in memory
and at the same time displayed on the
large 160 character backlit screen. A
unique scrolling facility allows you at any
time to scroll back and forth through over fifty
screens of text messages while still receiving data. The display
incorporates a PARALLEL PORT that allows printing of all or selected sections
of text at the touch of a button. £185.00

5 Clarendon Court
Winwick Quay
Warrington
WA2

Tel: (0925) 573118

Claillihh-e-60101111116c7

BP12 DATA FILTER
A compact low power filter specificaOydesidned for data
applications such as CW, RTIVS HIIPACKET. Both audio
and TTL tone data outputs are provided. Ideal for use with
computers. £44.00
All products are guaranteed for two years

and all prices include VAT V/S4
and postage and packing.

THE 1.1:VIAGE 1111tIEI,ESS ROOK LisTING
Published regularly containing 100s of out of print. old and collectable wireless and N books,

magazines etc. Send four lust class stamps for next copy of F2 50 lor next tour issues.

SCOOP PURCII %SFS
EARLY WIRELESS By Anthony Constable. This excellent book retraces the paths of history which
culminated in the final appearance of the wireless set. Many early sets are illustrated. Much
information for the the wireless historian. 167 illustration and laminiated boards. Brand new. £8.50
£1.75 p&p.
CLANDESTINE WARFARE By James Ladd and Keith Melton This informative book studies, weapons
and equipment employed by SOE and OSS in WW2. Including a chapter on radio communications
equipment with photos of trandsivers etc., and a chapter on collecting military and industrial
intelligence. selection, training and sabotage. Large format. Brand new. Published £14.95. OUR
PRICE 09.95 c E1.50 p&p.
SECRET WARFARE THE BATTLE OF CODES AND CIPHERS By Bruce Noonan. A detailed
outstanding work with emphasis on the development of modern intelligence and the use of codes and
ciphers. Throws light on top secret strategies of code breaking including WW2 stratagies. Includes a
history of codes. Clear and concise analysis. Extensive use of diagrams one of the few books on
cryptography previously unpublished matenal. Brand new. £4.95 including post.
VINTAGE VALVES A listing of new and unused valves of all types 192510 1975. SAE for list with your
requirements. WANTED: PRE 1975 wireless books, magazines, catalogues any printed material
relating to wireless.

= CHEVET BOOKS
Dept PW, 157 Dickson road, Blackpool FY1 2EU Tel: (0253) 751858.

G6XBH G1 RAS G8UUS
VISIT YOUR LOCAL EMPORIUM

Large selection of New/Used Equipment on Show
AGENTS FOR:

YAESU  AZDEN  ICOM  KENWOOD  ALINCO ACCESSORIES
Welz Range, Adonis, Mics, Mutek Pre -Amps

Barenco Mast Supports, DRAE Products, BNOS Linear's & PSUS
 ERA Microreader & BPS4 Filter, SEM Products 

 Full range of Scanning Receivers 
AERIALS, Tonna, Full Range of Mobile Ants, Jaybeam

BRING YOUR S/H EQUIPMENT IN FOR SALE

JUST GIVE US A RING

Radio Amateur Supplies
3 Farndon Green, Wollaton Park, Nottingham NG8 1DU

Off Ring Rd., between A52 (Derby Road) & A609 (Ilkeston Road(
Mondry Cl °SID Tuesday -Saturday 10.00 am to 5.00 pm

Tel: 0602 280267

5)

O

LIZ

3

Amateur Radio
Communications Ltd

YAESU FT -990

-C

Amateur Bands TX 160-10m.
General coverage RX.. Up to
100W p.e.p. RF output.
Automatic internal A.T.U.
Internal mains P.S.U.

SEE DECEMBER ISSUE OF PW FOR
RAVE REVIEW ON FT -990

ICOM IC -735

Ultra compact
 All band
* All mode

Dual digital VFOs
 Full QSK
 12V operation

YAESU FT -650
24.5, 28 & 50MHz All Mode
Transceiver. Excellent value
for money!

ALWAYS A LARGE
SELECTION OF SECOND
HAND & COMMISSION
ITEMS IN STOCK.

The ULTIMATE
RECEIVER!

NRD535 £"?

AUTHORISED DEALERS FOR:
* YAESU * ICOM * STANDARD
* REVCO * G WHIP * DRAE *
STAR MASTERKEY * WELZ *

DATONG * I.C.S. * FAIRMATE *
YUPITERU * ALINCO * AOR *

TONNA * JAYBEAM *
SANDPIPER * BNOS * AKD *

CAPCO * REVEX*

INSTANT FINANCE AVAILABLE
SUBJECT TO STATUS.

Prices correct at time of going to
press. E&OE

OUR AIM IS 100%
SATISFACTION

POINTS TO CONSIDER
WHEN cHooston

THEEMPORIUM
TO BUY YOUR

thsecondhand

and
NEVVITheRiGlargeStFR2II:c01 n otf

North of Enland.
2. demo transceivers

areavailable for bad, to back
orlabfing You to tef

choose the rnake ofreqmernebne: suited to your

all

_cluaran4ec"Vrne3:;:nuattee
waktdkeclxalicemedstms:ngout

inofflouse

7,nating the 2 or 3 weeks delay

5. A frierdy ----t
Service both tech

THE NEW DRAKE
R8E RECEIVER

TYPICAL DRAKE QUALITY'

a All mode receiver
 150KHz to 30MHz
$ 100 memories

SPECIAL OFFER FT -470
Includes nicads and
charger.
Now only

A SAVING OF OVER
f100!

ARC SPECIALS IC-2SRE
A complete scanner
plus 2 metres.
PHONE FOR BEST
PRICE

PLUS TIE USUAL FAVOURITES
VAES1.1

FT -I000 Top of the range
FT -990 General Re, Am, PSU
FT -7675X HF 24/70 option
FT -650 isn/lOnt SSB,111111
FT-7575XII IN Centers! Courage
FT -7475% Meal fez awhile use
COM

 78 I HF  beritt-in ATLI& PS11
,765 A// bend transceiver
-735 HF Gen. Con. -IN
-725 Bellew HF-

0726 HF/Ern - I2V
DUAL BAND TRANSCEIVERS

-5608 with LCD Keypad
 2410 Deal receive/Display
3220 loc. Airtend

De -590 Duel receive
C-528 Extremely popular
DJ -930 6/110 valve tor atones

-W2E Another Icon winner
COM

-119000 Unbelievable
-87003 can't be beaten
41100 Ovriger scenner
,R72 Budget HP Receiver

C -R71 Old brooder

Amateur Radio
Communications,
38 Bridge Street,
Earlestown,
Newton -le -Willows,
Merseyside
WA12 9BA.

TEL: (0925) 229881
FAX: (0925) 229882

OPEN TUESSATSAT

1

MILE FROM
J23, M6 AND

41/,MILES OFF J9, M62
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Dunstable Doings

Lots of goings-on in the world of
amateur television repeaters this
time, and we start in the south
Midlands with GB3TV at
Dunstable. Its callsign recalls that
this was the first television repeater
to be conceived in Britain, though it
was many years before it became a
reality.

Much of the original equipment
was built by Graham G3VZV, who
also donated the p.a. block now in
use. The repeater still uses his
original receiver, G6JFN built the
new transmitter, while Tom
G3LMX produced the video
switching equipment. Willing
labour was supplied by G8IFF and
G1YEB, so GB3TV is very much a
team effort.

The 'spin-off' from GB3TV is
GB3TG, the 10GHz television
gateway, which is now fully linked
to `TV. The power on the 23cm link
has been increased to the full legal
14dBW limit in order to ensure
noise -free pictures. Dave G4NJU
(whose baby GB3TG is) tells me he
can now get better pictures into
Dunstable through 'TG than by
'TV. His home in Bletchley is
located 4km from the gateway and
he needs to run just 10mW (or
-25dBW) on lOGHz, whereas he
requires I2W (12dBw) to achieve
almost the same results on 23cm.
The X -Band is clearly 'greener'
than L -Band.

The coverage of GB3TG has
been checked and improved by
giving the antennas a 2° downward
tilt - a similar technique is often
used at cellular radio base stations.
Take a look next time you pass one
of these - they call it 'tilt and fill'.
The range of 'TG is exceeding
expectations, too; it has been
received 25km away at Whittlebury,
Northants. According to path
profiles, it should be line -of -sight
also to the proposed Northampton
repeater, which means that
interlinking of these two boxes
should be feasible.

More Repeater
News

Northampton may well be the
next town to have a TV repeater, on
23/24cm and possibly also on
10GHz. A small team headed by
Phil G4I10 and Tim G4WIM is
negotiating with a site owner, while
the 23cm hardware is already
complete. Enquiries please to Phil
on (0604) 643056. Northampton
might also become a staging point
towards other repeaters in time;
anything is possible!

The Sevemside TV Group have
acquired a lOGHz TV repeater. No,
it didn't fall off the back of a lorry,
but was released from its previous
existence as GB3RV near Rugby.
Circumstances prevented its
continuance there, so it has been
overhauled by Ted G3JMY ready
for installation (it is hoped) together
with the 23cm TV repeater GB3ZZ
at Filton.

Two repeaters are now reading

41c° 44(

The World of ATV
A #c010

Andy Emmerson G8PTH takes a look
at what's happening in the world of

ATV repeaters, news from New
Zealand, Scotland and North Wales.

the GB2RS amateur radio news on
the air in sound and vision. This is
an interesting development and
could lead, perhaps, to all kinds of
educational broadcasts. Clearly a set
of guidelines is necessary, and the
RSGB are looking into this. Let's
hope the outcome is positive and
gives us some interesting
possibilities.

From Down Under

Our regular correspondent from
New Zealand, Mike Sheffield
ZIAABS, kindly sent a copy of
Break -In, the national radio club's
monthly magazine. The issue in
question was for August 1991, and
it has become an institution since
1987, that the August magazine is
an ATV special. The front cover is
in colour and the content is an
excellent showcase of amateur
television technology.

As Mike points out, this is an
achievement unequalled by
RadCom, QST or the Australian
Amateur Radio. The compiler,
Wayne ZL1UJK, is confident he
can repeat the effort again next
August. Mike will probably
contribute an article on the
transmitter he is making from a
Worthing group kit and a
Mitsubishi p.a. module. He is also
evaluating a Camtech transmitter
and sub -carrier board (which he will
re -tune to 5.5MHz to suit New
Zealand standards). Mike has also
recently finished a teletext -based
video callsign and pattern generator
with 8 -page auto -cycler.

This has been a
good year for

tropos and
openings to the

Continent. One of
the best

propagation
indicators on

70cm is DBOTT, a
German ATV

repeater located
in Dortmund.

Several ATVers in the Auckland
area were plagued by QRM on their
70cm simplex TV reception, caused
by f.m. stereo stations (88-108MHz)
and the three Sky channels on u.h.f.
broadcast TV. Mike decided to do
something about this and read up
the chapter on filters in the RSGB
VHF -UHF Handbook. He writes,
"The first one I built used a quarter -
wavelength tuned line with coupling
lines and a piston trimmer capacitor,
all put inside a copper -clad p.c.b.
box.

On the regular Sunday night
ATV net I tried it out receiving
Bruce ZL1BLB. As the beam
heading is right at the main
commercial TV transmitter site, the
QRM is very bad. The receiver pre -
amp is a bipolar one (MRF901) and
there is no tuned circuit to the base,
only a simple T -type high-pass filter
I put in earlier to reduce the 88-
108MHz signals. With the filter the
QRM is now barely there and I get
good sound and colour, so the filter
is not too sharp. Makes me think,
why didn't I do it sooner?"

Scottish
Slow -Scan

Thomas GM4CAU, writes from
Aberdeen that he had a letter from
GOKYL who was interested in an
SSTV two-way on 144MHz. "A
week past Saturday (August 31) I
had a three-hour QSO (with lots of
pictures) with Johnny GOKYL,
thanks to a tropo opening. We had
solid 5-9 signals both ways.
Unfortunately, Johnny is only

operational on eight seconds mode,
so I was unable to 'air test' my
other speeds, although I have tested
them on receive in the h.f. bands.

"Other news on the SSTV front.
In recent weeks I have been having
a regular Sunday sked on 7MHz
with G3MTQ and G4EYD
(Birmingham), both of whom are
QRV on SSTV. Now this sked is at
14.00 local time on 7.095MHz plus
or minus QRM; it is intended
primarily for those who have built
the G3WCY/4ENA system, given
up after running into problems or
have added modifications. In other
words a regular place to meet and
exchange ideas on the G3WCY/
4ENA (and other hardware)
systems.

"One Sunday we were joined by
Jack ON5NM, so the net is
international. This evening I have
been watching some good 32 sec.
pictures on I4MHz from CTIANO
in QSO with several EU stations."

News From
North Wales

Finally a letter from John
GW3MEO in Prestatyn. "On behalf
of John GW3JGA and myself, we
thought a short activity report might
be welcome from this part of the
UK.

"I have been building 23cm gear
for the last few months and now
have the bits and pieces for a low -
power f.m. TV station. Due to the
lack of signals to receive, my
enthusiasm was on the wane and
then I discovered I could receive
GB3MC, which is an n.b.f.m.
repeater and beacon on 1267MHz
(RMO) for which I would like to
thank the owners. GB3MC has
proved ideal for my antenna and
pre -amp development and opened
my eyes to the devious ways of r.f.
at 1.2GHz.

"John GW3JGA has been very
busy at work lately but nevertheless
has produced a I W 23cm TX and
an f.m. TV receiver based on the
Wood & Douglas modules. So you
can imagine that when John and I
realised we were both ready to do
tests, 23cm soon warmed up.
Although we are not far apart there
are plenty of houses in the way, and
for a couple of weeks I received the
best signal from John by pointing
the antenna upwards to receive his
signal reflected off a tree. But
raising my antennas 12ft solved the
path problem and I was very
pleased to receive my first good
f.m. TV pictures from John.

"The picture noise is now even
less than our local broadcast BBC
reception, P5++ if that's possible,
both ways. FM is really impressive
with regard to picture quality and
picture -to -noise. The Colwyn Bay
amateur radio club is likely to be in
for a demonstration soon, and a
local repeater would be nice one
day - watch this space!"

And that's it once more. Please
keep your reports coming in so that
we can all keep up with what's
going on in amateur radio's most
highly developed mode!
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Reflections
First of all, my congratulations go
to Dr. John Mason (Yapton,
Sussex) on his recent election to the
post of President of the British
Astronomical Association. I have
known John a long time, he is a
very able astronomer, who
broadcasts, lectures and writes
about many aspects of the subject
and does a lot to encourage
youngsters to this particular science.
In addition to being deputy editor of
the magazine Astronomy Now, he is
joint author, with Patrick Moore
(Selsey), of the book The Return of
Halley's Comet (ISBN 0-85059-
667-X). His ability in electronics,
combined with a specialist's
knowledge of meteors, has enabled
him to study this specific area in
both the radio and optical fields.
Along with Patrick Moore and
Cmdr. Henry Hatfield
(Sevenoaks), John is the third of my
contributors to hold this high and
very important office.

Ideal Opportunity

The long winter evenings over
the next three months provide an
ideal opportunity to take a look,
with or without binoculars or a
telescope, at our 'neighbours' in
space. Among the 'targets' you
should select on a clear moonless
night are the brilliant stars
Aldebaran, Betelgeuse and Sirius,
groups like the Pleiades, the
constellations of Orion and Ursa
Major and such radio sources as
Cassiopeia and Cygnus. Providing
you find a site that is free from
street and house lighting and car
head -lamps, the sooner your eyes
will become accustomed to the dark

This month Ron Ham
congratulates an old friend,

suggests an ideal
opportunity, looks at

interference, radio noise
and a very old telegram!

and the more detail you will see.
Remember that you are standing on
a revolving sphere looking outwards
and upwards and, as time passes,
the mechanics of the universe will
be revealed.

In addition to spotting the
planets and burning meteor trails, a
great deal can be learnt about the
heavens by a few hours (don't
forget the warm clothes) of outside
observation. Your local
astronomical society may well be
arranging evening or night trips to
specific locations, and most likely
you would be welcome to go along.
Such information is available by
sending your request and an s.a.e. to
John Green, 46 Central Avenue,
North Berstead, Bognor Regis,
Sussex P021 5HH.

One of the high spots in Sussex,
'The Trundle' a former WWII radar
station, Fig. 1, is often used by
Patrick Moore, John Mason and
members of the South Downs
Astronomical Society for specific
studies of the night skies.
Incidentally, the two towers in Fig.
1 are made of wood, there were
originally four on the site, but two
were removed some years ago and
replaced with a large mast for
public service radio telephone
systems.

Fig. 1: One of the high spots in Sussex, 'The
Trundle', a former WWII Radar station.
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Interference

Just like the short wave bands,
the universe is changing all the
time. The work of the radio
enthusiast is hampered by solar
activity disturbing the ionosphere,
or noises from thunder -static and
local electrical appliances. The
astronomer also suffers from
interference in the form of
moonlight, man-made light and
overcast skies through bad weather.
Television enthusiast Peter De
Jong (Leiden, Holland), tells me
that the effect of thunder -storms on
satellite TV uplink signals has been
very obvious. On November 15, he
noted this effect "on the uplinks of
German stations on Astral, first
PRO7 faded out to almost
disappearance, a couple of hours
later it slowly came back, while in
the meantime TeleS started to fade
out," as heavy showers moved
slowly from South-West to North-
East over the uplink stations. The
other Astra channels remained
unaffected. On another occasion
during heavy thunderstorms over
Italy, the RAI (Radiotelevisione
Italiana) signals on IIF2 were
almost lost, but, at the same time,
there was no effect on the signals
from STAR and TVE (Spain).

Radio Noise

Untold numbers of stars, like our
sun, emit noise which can be
detected with specialised receivers,
Fig. 2. on various parts of the radio
frequency spectrum. Briefly,
celestial noise covers a wide
bandwidth and it sounds very
similar to the background noise of a
communications receiver. The
receiver input in Fig. 2 (B) can be
switched between a calibrated noise
source (C) and the instrument's
antenna (A). This provides a basic
reference point to compare with the
incoming celestial noise and, if
required, can be switched in
periodically during an observation
and the recording chart (G) will be
scribed accordingly.

This is an ideal arrangement
when observing the combined
output of noise being emitted by the
myriads of stars in our own (Milky
Way) galaxy. However, it is not
really necessary when observing
sunspot activity because there are
times when the output from our sun,
being so relatively close, is so great
that the noise can be heard above
the strength of a terrestrial station.

On 22 October 1972 I adjusted
the timing of my solar radio
telescope, this was so that I could
observe the midday sun and the
Sagittarius arm of the Milky Way as
they consecutively 'drifted' through
the beamwidth of the 136MHz
antenna. The recording was
fascinating, the receiver noise level
did a rise and fall between 1330 and
1600 as the sun passed through.
Then a gradual increase and
decrease, a gentle 'hump', was
drawn on the chart from 1700 to

Simple calibrated radio telescope

I ..1

4 4

R. Antenna
B. Antenna switch
C. Fixed noise source
D. Main receiuer
E. Loudspeaker
F. D.C. amplifier
C. Pen recorder

F H

H. Chart driue unit,
new paper on upper
spool

I. Ink carried in stylus
at the end of pen -arm

Fig. 2: Untold numbers of stars, like our sun, emit noise which
can be detected with specialised receivers, as shown here, on
various parts of the radio frequency spectrum.
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2200 as the Milky Way took its
turn. I repeated this experiment with
the same settings the next day and
the result, as I hoped, was almost
identical.

In addition to his
spectrohelioscope, Henry Hatfield
has two radio telescopes which he
uses daily to observe the sun at 136
and 1297MHz. A typical result of
his work can be seen on the piece of
recording chart in Fig. 3. The dotted
line in the centre represents his
normal receiver noise level. The
higher trace is the general solar
noise, at 136MHz, between 1415
and 1500 on February 11, 1978.
This particular recording shows a
massive burst of noise which began
at 1424, peaked around 1427 and
died away at 1430. Also on the
chart are Henry's remarks about the
visual observation that he made at
the same time with his
spectrohelioscope.

Visual And Radio
Observations

Obviously the visual astronomer
looks at the sheer beauty of the stars
in the night sky, variations in the
planets and the colourful displays of
fireballs, burning meteors or an
aurora. On the other hand, a radio
enthusiast listens for terrestrial
signals that are reflected over great
distances by the moon and/or the
temporary ionisation caused by
decaying meteor trails and auroral
displays.

For example, many astronomers
frequently project the sun's image
through a telescope onto a screen
looking for sunspots, and local
astronomical societies form groups
to observe the colour and estimate
the number of meteors that enter our
atmosphere during the peak of a
meteor -shower. A radio observer
will know if the sun is active by the
amount of noise being received or
if, as a result, the earth's ionosphere
has been disturbed.

An aurora that manifests during
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Fig. 3: Henry Hatfield has two radio telescopes which he
uses daily to observe the sun. A typical result of his work
can be seen on the piece of recording chart.

the hours of daylight can be
detected by radio because of the
strange (tone -A) effect it has on
terrestrial signals. Auroral reflected
c.w. sounds as though the operator
is 'keying a bath -waste', and s.s.b.
transmissions become a 'ghostly'
whisper. Therefore, by combining
the information gained from these
different techniques, the more we
will all learn about our surroundings
in space.

The October Sun

Despite sometimes hazy and
cloudy conditions during October,
Clive Brook (Plymouth), using his
own design of projection box,
observed three groups of sunspots
on days 14, 15 and 19 and four on
days 9, 12, 17 and 18. Ron Livesey
(Edinburgh) with his 50mm
refractor and 38mm projection
screen, identified three active areas
on the sun's disc on October 14, 15,
18, 28 and 29, four on the 9th and
17th, and five on the 3rd.

Ron is also the auroral co-
ordinator for the BAA and during
the month he received reports of
'active aurora', mainly from
Scotland, for the overnight period
on the 2nd, 4th, 18th and 19th,
North Dakota on the 6th and 9th
and Canada, Denmark and the USA
on the 28th. Various other forms

Fig. 4:
Large
sunspots
observed
and
drawn by
Patrick
Moore at
1130 on
the 13th.

described as 'corona', 'glows', 'rays
and rayed arcs' and 'ray structures'
were seen at other times. Tony
Hopwood (Worcester) and Doug
Smillie (Wishaw) told Ron that
between them they heard tone -A
radio signals in the 50 and 144MHz
bands on days 1, 2, 5, 8, 10 and
daily from the 25th to the 31st. In
addition to his own observations
with a `Jam -Jar' magnetometer,
Ron learnt from Tony Hopwood,
Karl Lewis (Saltash), David Pettitt
(Carlisle) and Doug Smillie, that
magnetic storms were recorded on
days 1, 6, 7, 8, 23 and from the 26th
to 31st inclusive.

Stop Press November

There was a 'stop press' at the
end of Ron Livesey's October
report which said, "Massive aurora
all night in UK on November 8/9,
coronal all over Scotland in evening
and West Ireland. Major bright
surge seen in South England about
013OUTC, bright enough to read
with in West Ireland".

I hope to have more details
about this event next month,
meanwhile take a look at Fig. 4, I
feel sure that activity from one of
those large sunspot groups,
observed and drawn by Patrick
Moore at 1130 on the 13th, was
responsible for that aurora.

Fig. 5: Telegram
form sent on 30

July 1871. Because
such messages

were charged by
the word, they were

deliberately kept
brief and to the

point.

Computers

For the benefit of the computer
buffs among you, I used the
Windows 2.03 Paint program and of
course the mouse on my Amstrad
PC2286/40 to produce the
illustration in Fig. 2. Being mainly
an 'armchair' astronomer, I enjoy
running astronomical programs, like
'Night Sky' on my computer.

There are a number of similar
programs available. So before
making a purchase, it is worth
having a word with a stockist like
Rod Smith at The Public Domain
and Shareware Library, Winscombe
House, Beacon Rd., Crowborough,
Sussex TN6 1UL, on (0892)
663298.

Telegram

During Joan's local history
research, she came upon a telegram
form sent to a solicitor. The
telegram was received at
Storrington Post Office on 30 July
1871. The text reads "Petition will
not be taken tomorrow consultation
postponed letter by post second
telegram." Because such messages
were charged by the word, they
were deliberately kept brief and to
the point. Such 'telegraphese', often
transmitted by Morse code between
telegraph stations and reproduced
on a hand written form, Fig. 5, was
then delivered on receipt, almost
immediately, by a 'telegraph boy'
on his bicycle.

Joan found another, dated 3
February 1892, which was "handed
in at the Maidstone office at 7.17pm
and received here at (Storrington)
7.46pm." Apart from the address
"To Mant Storrington" the message
read "Yes" and was signed
"Waghome". The form was
enclosed in a special brown
envelope (125 x 80mm) inscribed
"TELEGRAM." and underneath the
words "NO CHARGE FOR
DELIVERY."

Reflections -
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Innovation Into Investment

We've always been proud of our
authors and their work. Now you

can join in - and win £25  by
sending circuits and projects to

'What A Good Idea'. It's the
ideal solution to the advice often

offered by friends who suggest
that 'You should publish that!'

Circuits - accompanied by
the minimum of text - must be

neatly and clearly drawn in ink.
Wherever possible the idea must

be original, although your
suggestion might be a significant

improvement based on another
idea. In which case you should

always quote the original source.
All entries will be

acknowledged. Send your entry,
with your name and address, to:

'What A Good Idea',
Practical Wireless, Enefco

House, The Quay, Poole,
Dorset BHIS 1PP.

PLEASE NOTE: that we
at PW may not have built and
tested the circuit, but present

it on an 'as -is' basis. We do
take the greatest care in

preparation of the article, but
cannot be held responsible for

the suitability of the original
suggestion, or for any damage
that may occur to property or

equipment in implementing
this idea.

Fig. 2.
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Duplicating Printed Circuit Boards

Fred Durnford from Southampton, has come up with a
very simple idea. It could help individual, clubs and
groups to easily reproduce small quantities of p.c.b. designs
onto blank boards, using a very old method.

How many older readers can remember the Hectograph?
More often known as the 'jelly -pad', this simple and very
useful duplicating system was for many years, the method by
which many clubs and organisations printed their newsletters,
club notices, ad's and what -have -you. It's very simple to
make, and the instructions sound like a recipe for a birthday -
party treat!

For quite a few years now, I have been using the 'jelly -
pad' to reproduce small numbers of p.c.b. designs onto p.c.b.
blanks. You might like to try the method, and with a bit of
experimentation, it's possible to reprint as many as 50 p.c.b.s
from one 'jelly -pad'.

The Ingredients

You might think from the photograph, Fig. 1, that PW is
turning into a cookery magazine. Not so! But you do need a
packet of Davis Gelatine, available from your local
supermarket (you'll probably find it in the 'cooking
ingredients' section) for about 54p, and a suitable tray.

I've used many forms of container for the tray to hold the
gelatine. The example shown in Fig. 1, is a small baking tray,
available from hardware shops at around the £1 mark.

Warning: Although the gelatine is harmless (after all, it
is a foodstuff) the various dyes, etc., used in the inks I am
going to suggest, may well be toxic. So, I advise you not to
borrow a tray from the kitchen! Keep a tray specifically for
printing use and don't be tempted to taste the jelly, even if it
does look like 'Turkish Delight'!

A Simple Job

It's a simple job to melt the jelly powder down to form the
pad, providing you follow some simple rules. Firstly, pour
water into the tray until it reaches approximately three-
quarters full. Pour that water into a saucepan, and then heat
the water until it's warm. Don't make it too warm. Imagine
it's going to be a tepid bath!

Now open all five of the gelatine sachets from the packet.
Pour them into the saucepan one at a time, stirring the water.
Don't be tempted to put all five in at once, or you will have
one great lump of gelatine which could take a long time to
dissolve. You should also avoid making the liquid too hot.

If you're tempted to use a microwave oven to melt the
gelatine into the water, take heed of a disaster that occurred
in our kitchen. I used our microwave and ended up with a
frothy gelatine soufflt, which made a terrible mess. My
advice is don't, and use a saucepan instead!

When all the powder has dissolved, find a cool spot to
place the tray. Don't pour the gelatine into the tray and try
carrying it to the cool place...it makes a mess on carpets and
clothes. Instead, pour it into the tray, after you have found a
suitable place and then leave it to cool.

Firm Surface

The method I have described (it's very easy really) will
provide a firm surface when the jelly sets. When it has set, you
should be able to push a finger fairly firmly onto the surface
of the jelly, and it will have a moist but resilient rubber -like
feel.

The pad works in a very simple way. The inherent moisture
in the jelly, draws water -based inks onto its surface. So, if you

Fig. 1.
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Contains 5 measured sachets
each sufficient to set 1 pint
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write (brightly coloured felt-tip pens are mainly water -
based) onto a sheet of paper, before placing the paper (written
side facing the jelly), you can start the process.

Leave the paper on the jelly for a minute or so. Then lift
the paper, and you'll find the printing is left on the jelly
surface. Depending on the colour of the ink, you should be
able to get up to 50 impressions onto clean and dry paper. If
you leave the paper on for too long, it will stick to the jelly.

Experiment With Inks

If you are prepared to experiment with inks, you can get
some good results. I have discovered that the commonly -
available dark blue felt -tipped 'markers' provide particularly
god results. If you're lucky, you may even find a stationer
with some old-fashioned hectograph ink in stock.

The most effective inks are glycerine -based, and the
'recipe' I've supplied, Fig. 2, works well if it's made up
correctly. By far the most effective dye to use is methyl violet
(a rich dark purple colour). You local pharmacy will probably
make it up for you, and they usually charge around £2 (less
than the NHS prescription charge!).

Copying Boards

When you are copying boards, let's say for a club project,
a different approach has to be adopted. I have found that
ordinary water-colour paints provide quite effective inks or
you can use a thick felt-tip pen(dark blue is best).

After the design 'master' has been painted onto paper,
using a good quality water-colour, let it dry. When it's dry,
place the master sheet down onto the jelly and leave it for
about a minute.

Next, place a piece of p.c.b. blank onto the jelly surface.
Press firmly, and when you lift it off, the p.c.b design should
be visible on the copper surface.

As the copper is not absorbent, the impression will not be
as effective as it is with paper. However, all you have to do
then, is to go over the faint markings with an etch -resist pen.
The difficult bit, the copying, has been done for you.

The pad should be able to provide 25-30 impressions
before the jelly begins to crack and stick to the p.c.b. blank.
It's not a fast method, but providing the original is correct, at
least you'll know that all the reproductions will be accurate.

Melted Down

Eventually, the jelly will have to be melted down again.
All the dyes left on the surface will be absorbed into the
surface of the pad. The gelatine will eventually become so
discoloured with the dyes, you'll have to discard it, but it's
not expensive at 54p a packet!

I will leave you with a few tips on using this old-fashioned
but useful method. It's very useful for making posters,
copying circuit diagrams. and it's cheaper than a photocopier.
No doubt, you will find more uses for the method than I have!

1: Make the jelly firm, but only use it when the surface is
damp. If the surface cracks and peels, it's time to re -melt
the pad and start again.
2: Store the pad out of the sun, and cover it so that mould
does not grow on the surface.
3: Don't forget to add a little bit more water every time
you melt the jelly down, to replace water lost by
dehydration.
4: Discard the gelatine when the dyes absorbed into it,
mark the paper you're using for copies.
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Amateurs On Manned
Missions

The pair of cosmonauts in MIR
have been hyper -active on
145.550MHz S.22 simplex, working
many stations on nearly every in -
range pass. I worked Sergei U5MIR
at 1644 on November 23, followed
by Alexander U4MIR on the
following pass at 1821, both on
speech f.m. I even made a brief
packet radio connect with U5MIR-
1, using just 7W to an indoor
vertical dipole!

In addition to continued radio
amateur crewing of the Soviet MIR
space station, many of the future
shuttle missions will be staffed by
radio amateurs. Bill Tynan W3XO,
AMSAT Vice President of Manned
Flight Missions, pictured in
WB2D's photograph Fig. 1, tells us
that W5LFL and WOORE will be on
the March 1992 mission, N5QWL
will be going up in September 1992,
N5FCW in March 1993, N5RAX in
October 1993, and WA4SIR in
September 1994. Ron Parise
WA4SIR is shown at the SAREX
station by NASA in Fig. 2.

Wilf ON7TH, tells us that yet
another European radio amateur is
lined up for space flight with all the
listed American shuttle astronauts.
He is Dr. Dirk Frimout ON1AFD
who is planned to be aboard the
STS -45 mission. Any resulting
`SAREX' activity has yet to be
detailed, and it's also yet to be
determined if any of these missions
will rise above the UK radio -
horizon.

RS -10/11

RS -10 has been on continuously
without fault, with both transponder
and ROBOT in fine fettle. (Why
can't all our satellites be so simple
to use and so reliable, and support
so many old and new users?). It
may well be that RS -10/11 is to be
closed down on Mode A soon, as
the main NAVSAT may be brought
into service. When this happens,
RS -10/I I will be replaced by RS -
12/13 and the switching of these to
Mode A. Meanwhile, 011e SMOKY,
back from a visit to the RS3A

SA "TEL_ILA-V_SCENE
by Pat Gowen G3AC,Vk

This month Pat Gowen G3IOR gives out the
topical news on the most popular amateur

spacecraft: RS -10/11, RS -12/13, OSCAR 10
and 13. The manned spacecraft amateur

missions are covered, along with the topic of
satellite `gateways'.

command station, reports that a new
RS spacecraft is now being planned
for the future. It will be much like
RS -12/13, and will continue that
function.

Jarillot FR4FP is asking
stations to look for him on RS -10
on a downlink of 29.395MHz
(uplink 145.895MHz) 'A' mode.
Whilst the distance to Reunion
Island is theoretically too far for the
UK, it could just be done with dense
E -layer re-angulation aid or the use
of the 21MHz Mode K uplink. He
invites schedules by sending him a
packet message to FR4FP @
FR4FM using the 3B8FP mailbox,
or by writing to Jarillot Didier
FR4FP, Chemin Gaspard, 97438 St.
Marie, Reunion Island, Indian
Ocean.

Patrick ON1KBA, just north of
Brussels writes "I am less active on
RS- 10 because of the rather small
amount of new stations on the
transponder. Most of the time you
meet the same calls. I am now
trying some QSOs via OSCAR -13
on Mode B, and although my
station cannot compare with those
very big ones that I meet on it, like
a well-known Italian station using
100W to a 8 x 24 element array on
the 430MHz uplink, and 4 x 17
elements on the 145MHz downlink,

Fig. 1: Bill Tynan W3XO, AMSAT Vice
President of Manned Flight Missions.

it does work. I only use 25W to a
2I -element ATV on the uplink and
a 8 -element quad for the downlink,
and have no means of antenna
elevation. Despite these limitations
I have made QSOs with DL, IW,
KS, K, KC, VE, JA and JE". Patrick
uses his Icom IC -R70 for 28MHz,
for 2m his IC -751E transceiver, and
for 430MHz his Kenwood TS-81IE
transceiver.

RS -12/13

With its transponder
continuously on Mode K, 21MHz
up, 29MHz own, RS -12 has been
most reliable. The 29.454MHz
ROBOT has neither been calling
'CO' nor responding to calls, but
the link is on, giving excellent
mono -channel transponding to
uplinks from 21.130MHz.

Although the lower m.u.f.s and
the shorter days have meant very
little sub -horizon DX activity, it is
confidently expected that by early
March we shall be able to work all
continents once again. A series of
sub -horizon tests between ZL3GQ
in Christchurch, New Zealand and
myself at the end of the year
produced no QSO or mutual hearing
whatsoever. The Spring equinox
propagation path improvement
should permit this and other long
distance Mode K QSOs again.

Fig. 2: Ron Parise WA4SIR is shown
here at the SAREX station by NASA.

OSCAR -10

The OSCAR -10 still goes
reasonably well, and is even
indicating some degree of response
to commands put to it. It is
believed, but cannot be proved, that
the omni-directional antennas are
deployed at this time.

Some beacon f.m.'ing has been
indicated even at times of potential
good sun -angle charging, so
perhaps the battery is beginning to
weaken now. It has done very well
to last this long!

OSCAR -13

The OSCAR -13 levelled out in
its steep dive to extinction by mid -
November, and is now showing
signs of perigee climb again. Sadly,
it will not last, as eventually it will
reverse once more. The latest
calculations by Dr. Tom Clarke
W3IWI indicate the probability of
re-entry and consequent
incineration of A-0-13 during
December 1996.

I have news of JR8XPV who
writes that he has been active on the
23cm up and 430MHz down
mode of OSCAR -I3 since 13
March 1989, and has now worked
300 different stations in 27 different
DXCC countries. He uses an e.i.r.p.
of just I kW or less from a single
37 -element looped Yagi with the
linear amplifier just below the
antenna, this driven by his IC -127I.
For the downlink he receives on a
20 -element crossed single Yagi
which has a GaAsf.e.t. pre -amplifier
just beneath the antenna going to his
FT -736.

With this relatively simple
system he has worked 74 different
stations in JA, 71 in the USA, 56 in
Germany, 34 in Italy, 12 G's, 10
VK's, seven VE's, five HB9's, four
each in France and Austria, three
each in Belgium and the
Netherlands, two GW's and two
ZL's, and one each as 9HIEY,
AL7JM, C3OEUA, CTIWW,
EA8ZU,OH2DG, SM7FYW,
SV3KH, TR8BL, XE1XA,
YU3BA, Z21HJ and ZS6AXT. He
writes "My system is probably one
of the weakest Mode L stations, so
there are some limitations to my
making many c.w. and s.s.b.
contacts. The satellite position must
be very suitable to me so that my
downlink is good". He recommends
that others attempt the mode, saying
"Please try Mode L with QRP like
me".

OSCAR -13 Schedule

James Miller G3RUH, who
with Peter DB2OS and Graham
VK5AGR, commands A-0-13,
provides the calendar operational
schedule from current until June
1992. This shows the
commencement date, the planned
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event, the mode(s) planned, the sun
angle, and the Sun elevation/
azimuth. See Table 1 to the right.

The schedule set for the attitude
of 210/0 from the current date until
January 20 1992 is:

Mode B:
Mode JL:
Mode LS:

Mode S:

Mode B:
Omnis:

MA 000 to MA 165
MA 165 to MA 190
MA l90 to MA 195
(Mode S beacon)
MA 195 to MA 205
(Mode B transponder off)
MA 205 to MA 256
MA 240 to MA 060

You are reminded not to uplink
to Mode B from mean anomaly 195
to 205, as this interferes badly with
Mode S.

The schedule for Attitude 180/0,
20 January 1992 to 14 March 1992
is for Mode B transponder operation
only, as the sun angle will be
between 30 and 45° for this period,
this meaning a solar illumination of
only 70-87%. Power production can
support only Mode B transponder
operation under these conditions.

The schedule for Attitude 180/0,
14 March 1992 onwards yet to be
decided, but will incorporate the
outcome of the Mode L allotment
debate to which 64 of you
contributed your considerations.

Eighty -Eights From
SARA

Joe Kasser W3/G3ZCZ finds
that our latest amateur satellite
'SARA' has been sending a
constant stream of hexadecimal
'88's' over North America. He
wonders if it is dumping data on
command over France, if there is a
problem on the spacecraft, or if this
is a loving message to those who
say it's 'an intruder'. If anyone is
copying signals from SARA, please
let us know what you see.

John Branegan GM4IHJ
points out that whilst we see SARA
when above our horizon, SARA
will not necessarily see Jupiter
above its horizon. What is more,
there are times, as shown by Fig. 3,
when although above its horizon,
SARA will only see Jupiter through
earth's ionosphere, so blocking the
giant planet's h.f. signals. The
diagram Fig. 4 is John's computed
table of eclipse times of Jupiter for
SARA from now until the end of
1993.

The telemetry detail for SARA
is published in BELAMSAT Satellite
News No.I I , available from the
editor, Patrick Hamptaux
ON1KHP, at the same QTH as
given for SARA QSL cards in your
December 1991 'Satellite Scene'.
The layout of SARA is shown by
Fig. 5, also from BELAMSAT.

Date Event Modes Sun Angle SEL/SAZ
Dec 18 '91 210/0 Schedule B JL S -2 to -28
Jan 20 '92 Move to 180/5 B - - -44 to -39 34/335
Feb 24 '92 Move to 180/0 B - - -43 to -31 41/24
Mar 14 '92 180/0 Schedule B JL S -31 to +32 33/280
Jun 08 '92 Change to be announced 32 -24/126

Table 1.

(Not to scale)

Jupiter

At Si Sara has a clear view of Jupiter
At S2 Sara sees Jupiter through ionosphere

S2

Fig. 3: There are times, when although above its
horizon, SARA will only see Jupiter through earth's
ionosphere, so blocking the giant planet's h.f. signals.

Specialised Apparatus

The cost of the rather specialised
apparatus and antennas for a really
effective satellite station is still a
severe deterrent to many in the
western world, and to even more in
the third world! As satellites move
to even higher frequencies, this
problem further intensifies.

One way out of this situation,
much of which is due to the cash
and technical limitations of the
average would-be user, this due to
the sheer cost and/or complexity of
the exclusive specialised equipment,
is to use a local 'gateway'. This
would act like a local repeater,
having its input and output on an
easily accessible mode and band. It
could be 50MHz 145MHz, 435 or
even 1296MHz f.m., with linking to
a microwave satellite band, thus
providing an ultimate DX 'repeater'
that could be used by all fixed,
portable and mobile stations within
the coverage area. It could optimise
high -gain dish antennas, and
automatically computer -track the
satellite, its mode of operation,

signal level required, and also have
frequency versatility to allow for
Doppler shift and a clear frequency
spot, all at one QTH. Such common
station 'gateways' have been used
in the USA to bring many non -
equipped amateurs to the satellite
scene. I worked many W mobiles,
and low -power speech f.m. stations
using the gateway station installed
by Rich Zwirko K1HTV near
Washington DC.

A little cold water was seen to
be poured onto this ideal in practice,
at least in the more affluent USA,
when N4HY met the point
forcefully in the Amsat Journal and
wrote "Whilst OSCAR- 13 Mode B
does provide communications, it
does so in a marginal manner. One
topic where I hoped for support was
Gateways. I got none. Regular
satellite users said (1) they would
not support facilities to make it 'too
easy' for others, and (2) that no one
would donate cash to build
gateways, although half the amateur
radio fraternity (apparently the
wrong half) would love to use
gateways for 'free'. Almost all
correspondents cited the difficulties

40

a)

7,6 30

E

g20

.9-10

Zero

1992 1993

J FMAMJ J ASONDJ FMAMJ JASOND

Fig. 5: The layout of SARA
is shown here.

f.m. repeaters and packet BBS
nodes have in getting users to
provide even limited financial
support. There was towever, one
very interesting suggestion, which I
like, but am not sure will be legal.
This proposed that gateways should
be select call only, e.g. `no pay - no
use'. It may be worth going for this
even if we have to get legislation
changed to do it".

If the same principle is now
applied to the expanding needs of
packet radio BBS forwarding via
the many digital mode supporting
satellites, such an international
repeater would serve the needs of a
community of perhaps several
hundred amateurs within perhaps a
40km radius circle. The outlay for
each user would be minimal, and
the collective individual savings so
made could be placed toward the
costs and maintenance of the
communal gateway itself.

Where gateways can really make
their mark is in the distribution of
the packet radio mail to the wider
world. Although h.f. links work
most of the time, the vagaries of our
sun and resulting aurora can give
times when messages have to wait
sometimes for weeks before
forwarding is possible. Already
many BBS stations have organised
a packet radio gateway as a highly
effective means of providing fast
and reliable communications, and
keeping out of the growing levels of
QRM present on the limited high
frequency amateur bands.
Furthermore, in the coming quiet
sun years, reliable communications
will be maintained.

At this time KI6QE, NL7NC,
VE8DX, WAOPTV, KF4WQ,
LU8DYF, ON4KVI, ZS1ABM,
JA6FTL, WOSL, ZL2AMD, NU9H,
W5ERO, KG4TM, EA6IC,
SV8RV, NR3U, LU1ESY, YBOQC,
VK5ZK and LU7ABF are already
active, passing much of the traffic
for large areas of the world mainly
using the 'PACSAT' series. Roger
G3LDI, alias mailbox GB7LDI,
who writes 'Packet Panorama' is
now working hard to get his
automatic tracking system going,
and by the time you read this, it
should be operational.

Fig. 4: John's computed table of eclipse times of
Jupiter for SARA, from now until the end of 1993.
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RING THE MANUFACTURER - DIRECT!

ATTENTION!
RAYNET &

CAIRO USERS
2, 4 & 6m models now

available, fully converted to
CAIRO -8 standard, from

stock! Easy to operate and
user friendly, especially in

emergency conditions

f199-75
inc VAT (plus f5 p&p)

BRIEF SPECIFICATION
* 20 switched channels from

70.250 to 70.500MHz (12'AKHz
spacing)

* Covers FM calling, FM, packet
and Raynet channels

* RF output 25 and 5 watts for
13.2V supply

* Rx sensitivity better than
0.251.1V

* Audio output 2 watts
* Packet - phone for up to date

info on facilities available

AKD
70MHz

TRANSCEIVER

ONLY

£193.75
inc VAT (plus p&p f5)

Call 0438 351710
to order or for leaflet

* 6m MODEL
ring for latest info

* 2m MODEL
now available from stock

AKD Unit 5, Parsons Green Estate
Boulton Road, Stevenage, Herts SG1 4QG

Manufacturers of amateur radio equipment
and the world famous TV1 filters

REDDITCH
Sony®
Centre

14M---7.r.N2-Z-17.-:"1112112121 The WA8800 incorporates a built -In cassette deck
to allow recording of short wave broadcasts.

£229.99 Inc VAT
41

:I::YInIr 7: The Travellers' Shortwave Multiband Receiver with Built-in Cassette Deck and 8
oma VW

IN1 MO
WO.NMI. 011. Bank Shortwave Reception  FM/MW/8 Band SW Reception  FM Stereo  Auto

Reverse Stereo Cassette Deck with Auto Shut -Off  Stereo Recording Facility .

111101WV
Manual Dial Tuning  Programmable Timer Sleep Function (60 minutes) 
Digital Clod< and Alarm  Dual Conversion System  Tape Counter  Tone

SPECIALIST AIR BAND
FOR SPECIALIST USERS, Sony

provides a choice of rug-
gedly -constructed receivers
that deliver a truly impressive

array of professional
features.

These two high -specification

air -band models Incorporate
multi -way tuning, squelch
control, PLL synthesized cir-
cuitry, and reception of PSB
(Public Service Band) broad-

casts, extending their vers-
atility to allow monitoring of
fire service, forestry, marine,

highway and weather

AIR 7 - £249.99 um
tIMOMELD MULTIBAND RECEIVER WITH

6 -WAY TUNING AND CONTINUOUS

WAVEBAND COVERAGE INCLUDING AIR

BAND

FM/AM/AIR/PSB Reception  PLL Synthesized

Circuitry  Continuous AM Frequency Cover-

age  6 -Way Tuning: 40 Memory Presets, Auto

Scan, Memory Scan, Priority Tuning, Manual

tuning, 10 Key Direct Tuning  Wideband
Coverage  Squelch Control (Auto and
Manual)  Key Protection  LCD Display with

Light Function  Dual Conversion System 
Record Out Socket  4 -Way Power Supply

Supped with Helical Aerial. Shortwave Guide,

Battery Holder, Earphone and Shoulder Strap 

Power 4 xM size battery  6vDC  240vAC

with Adaptor. (Optional).

PLEASE ADD ES
P&P per order

Control  Tape Selector  Supplied with stereo
microphone, shortwave guide, case and handstrap 
Power 2 x AA size battery 3V DC 240V AC with adaptor

ICF PRO80 - £299.99 Inc VAT
HIGH -SPECIFICATION HANDHELD MULT1BAND

RECEIVER WITH FREQUENCY CONVERTOR, 8 -WAY 4.
TUNING AND CONTINUOUS WAVEBAND COVERAGE

INCLUDING MR BAND
FM/FM Narrow/AM Wide/AM NarrowNHF/A1R/PS13/11HF

Reception  P11. Synthesized Circuitry  Continuous AM Frequency

Coverage  8 -Way Tuning: 40 Memory Presets, Memory Scan,

Define Scan, Auto Scan, Programme Memory Scan, Priority
Tuning, Manual tuning, 10 Key Direct Tuning  Wideband
Coverage  Squelch Control Outo and Manual)  Key Protection

3 Mode Scan  2 -Step Tone Control  40 Station Random Memory

Presets over 4 Memory Pages  AM/SSB Fine Tuning  LCD

Display with Light Function  Dual Conversion System  Record

Out Socket  Supplied with Shortwave Guide, FR080 Frequency

Convertor, Telescopic Aerial. Earphone, Shoulder Strap, Carrying

Case, Aerial Holder and Aerial Plug Adaptor  Power. 4 x AA size

battery  6vDC  240vAC with Adaptor (Optional),

OBA Electronics Ltd Telephone: 0527 65005
58 Evesham Walk, Kingfisher Centre, Fax: 0527 595096
Redditch, Worcestershire B97 4AH
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RST MAIL ORDER CO.

1 MAYO ROAD,
CROYDON,RS

LANGREX SUPPLIES LTD,

SURREY CRO 20P

SPECIAL EXPRESS
MAIL ORDER SERVICE
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Tel: 081-684 1166 Open daily to callers Mon -Fn 9am.4pm - dosed Saturday Fax: 081 684 3056
Valves. Tubes and Transistors

Over 6000 types available from stock.
Terms C W 0 and Visa and Access cards accepted. /MkV=

Orders despatched by return
Prices excluding Quotations for any types not listed S k E. Telex
VAT add 17.5% Post and packing £1.00 per order * VAT 846708

MAKE YOUR INTERESTS PAY!
Over the past 100 years more than 9 minion students throughout the world have found
It worth their while! An ICS home -study course can help you get a better job, make more
money and nave more fun out of life! ICS has over 90 years experience in home -study
courses and is me largest correspondence school In the world. YOu learn at your own
Pace, when and where you want under the guidance of expert 'personal' tutors. Find out
how we can help YOU. Post or phone today for your FREE INFORMATION PACK on the
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Basic Electronic
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Radio Diary
 Practical Wireless and Short Wave Magazine in

attendance
January 19: The Oldham rally will be held at the Queen Elizabeth Hall,
Civic Centre, Oldham. Doors open 11 am, 10.30am for disabled and for
those taking the Morse test. Bar & catering facilities available and
parking is free. Details from Kathy G4ZEP on 061-624 7354 day or 061-
652 8617 evening.

January 26: The 2nd Lancastrian rally will be held at the University of
Lancaster. Opening times are 10.30am for the disabled and 11am for
everyone else. Further details from Sue G1OHH on (0524) 64239 or
QTHR.

February 2: South Essex ARS have their 7th mobile radio rally at the
Paddocks Community Centre, Long Road (A130), Canvey Island, Essex.
All the usual traders, Bring & Buy, refreshments, free car parking,
including parking for the disabled outside the main door. Doors open
10am. Talk -in on S22. For further information contact Dave Speechley
G4UVJ on (0268) 697978.

February 16: The Kidderminster & DARS rally will be held atthe Harry
Cheshire School, Habberley Road, Kidderminster,Worcs. Doors open
10am. G8JTL Tel: (0384) 894019.

February 23: The Northern Cross rally will be held at the Rodillian
School on A61 between Leeds and Wakefield (junction M 1/M62).
Doors open 11am, disabled 10.30am. On -site parking, dealers, groups
and craft stands, Bring & Buy, Morse test. Car crime prevention demo.
Bar & refreshments. Talk -in S22. Entry 50p (programme draw prizes).
Dave Gray GDFLX on (0532) 827883.

February 29: Tyneside ARS have arranged a new venue for their
annual rally, the Temple Park Leisure Centre in South Shields, Tyne
and Wear. The centre offers up to 18 000 square feetof floor space, all
on one level, with easy access for traders where needed. Catering
facilities, including a bar on site, as well as family rooms. For those
other members of the family not wishing to partake in the Rally, all the
amenities of the Leisure Centre are available, including heated Leisure
pool and gymnasium. Plenty of free parking. Further details about the
Rally from Jack GODZG on 091-2651718.

March 7& 8: The London Amateur Radio Show will be held at Picketts
Lock Centre, Picketts Lock Lane, Edmonton, London N9.

March 15:Wythall RC will be holding their annual rally atWythall Park,
Silver Street, Wythall (nr. Birmingham). Doors open 11 am to 5pm.
Usual traders, barand refreshmentfacilities, Bring & Buy. Talk -in S22.
Admission 50p. Full details from Chris GOEYO on 021-430 7267.

March 15: Tiverton South West Radio Club Mid -Devon rally will be
held atthe Pannier Market, Tiverton. Easy access, only minutes from
junction 27 on the M5. Free parking. Two halls of trade stands, Bring
& Buy stall and mobile snack bar. Further displays and full refreshment
facilities in the club room bar, which is to open throughout the day.
Doorsopen 10am. Talk -in on S22. More detailsfrom G4TSW, Mid -Devon
Rally, PO Box 3, Tiverton, Devon.

March 22: Pontefract & DARS have their annual Components Fair &
Spring rally at Carleton Community Centre, Carleton, nr. Pontefract
Doors open 11am to 4.30pm. Admission by prize programme. Bring &
Buy, traders, licensed bar, bookstall, etc. Talk -in on 144MHz. Car boot
spaces available. Extra car parking. Details from GONQE on (0977)
677006 or from GOAAO (0977)643101.

March 29: Bournemouth Radio Society's 5th annual Amateur Radio,
Electronics and Computer Sale will be held at Kinson Community
Centre, Pelhams, Millhams Road, Kinson, Bournemouth. Doors open
11 am.Admission is 50p, including prize drawticket Lightrefreshments
available. Talk -in on S22. For further details of table bookings, etc.,
contact Vic G4PTC on (0202) 516593 evenings after 6pm.

April 5: The Launceston 6th amateur radio rally will be held at
Launceston College. Doors open 10.30am. Maggie. Tel: (0409) 21219.

April 19: Centre of England Easter Sunday radio & electronics rally,
held atthe National Motorcycle Museum, Bickenhill, nr.the NEC (Jct
6 M42). Doors open 10.30am, 10am for disabled. AdmissionEl Over 60
traders, ample parking, Bring & Buy. Talk -in S22. Bar & refreshment
facilities. Details from Frank Martin G4UMF on (0952) 598173.

May 17: The 35th Northern mobile rally will take place in the Flower
Show Hall at the Great Yorkshire Showground, Harrogate, north
Yorkshire. Showground opens 10am, doors open 10.45am. Talk -in on
S22. Bring & Buy, bar and cafeteria. Free parking and loads of stands.
Entry and parking of Wetherby to Harrogate Road. Separate
arrangements for disabled visitors off Hookstone Wood Road. Details
from Mike GOMKK on (0423) 564353/507653 or FAX (0423) 520992 or
@REI7CYM.

June 14: Royal Naval ARS have their annual mobile rally at HMS
Mercury, Nr. Petersfield, Hants. There will be dozens of trade stands;
a Bring & Buy; flea market radio -controlled power boats and trains;
local radio clubs and repeater groups; childrens' rides and
amusements; vintage fire engine; TV detector van; ices and
refreshments; arts and crafts' exhibition; two Grand raffles;
spectacular arena displays and other attractions, making this a great
day out for all the family. Talk -in on 144 and 430MHz, free parking and
picnicking, free admission for children, adults £1.50, no dogs except
guide dogs. For full details, contactCliff Harper G4UJR, 34 Neve Road,
Bitterne Park, Southampton SO2 4FJ. Tel: (0703) 557469.
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To: PRACTICAL WIRELESS SPECIAL OFFER (February).
FREEPOST, Enefco House, The Quay, Poole, Dorset BH15 1PP.

PW Special Offer
The
MFJ-110
DXers'
World Map
Clock

Buy this clock and you'll know the time in 28 times zones!

Most of us have got a clock in the shack, but now you can have a clock to
help you even more when you're working the DX, it even has a 24 -hour
built-in alarm, to remind you of that important sked! The MFJ-110 is much
more than a multiple time -zone clock though, it's a calendar too, and its 12 -
hour format clock has an easy -read clear display set on a background of the
world map. Measuring only 80x130x15mm, it can take pride of place
anywhere in your shack.

Special offer price £27.95 including post, packing and VAT. That's
a saving of £6, compared to the normal selling price of £33.95
including post, packing and VAT.

So, don't waste valuable time, send for your MFJ-110 DXers' World
Map Clock Today!

HOW TO ORDER
Complete both coupons in ink, giving your name and address clearly in block capitals. Coupon 121 will be used as the
address label to despatch your clock to you. Send the coupons with your cheque to: Practical Wireless, Special Offer
(February), FREEPOST, Enefco House, The Quay, Poole, Dorset BH15 1PP. If you wish to pay by credit card (Access,
Mastercard, Eurocard or Visa only), please fill in your card details and sign the coupon where indicated. Available to
readers of PW in England, Scotland, Wales, N. Ireland, the Channel Islands, the Isle of Man end BFPO addresses. Orders
are normally despatched within 28 days, but please allow time for carriage.
The closing date for this offer is 13 February 1992.

(1)

Please send me MFJ-110 DXers' World Map Clockls) C £27.95 each.
(All prices include VAT and p&p).

Name

Address

Postcode

 I enclose cheque/PO (Payable to PW Publishing Ltd)

 Charge to my AccessNisa Card the amount of E

Card No.

Valid from to

Signature Tel

(2)
Name

Address

Postcode

If you do not
wish to cut
your copy of
PW you
must still
send this
flash with full
details and
remittance.
PW

Publishing
Ltd., Poole,
Dorset (Reg.
No. 1980539,
England)
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1992
OFFER
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On Wednesday 20 November 1991, a
newspaper calledthe Shropshire Star
carried a report headlined 'Broadcast
in dark, buff told' - no, I kid you not!
Reading a bit further down, I found a
Councillor Robert Sevant of Leomin-
ster who says that Mr and Mrs Powell
'must only operate at night so as to
avoid interference to television' ....well,
well, I have always had doubts about
the sanity of some local councils and
planners! Having suffered no fewer
than four TVI complaints in 41 years
while dodging line timebase noisesfor
the same period, I sympathised with
the local viewers in their dire distress.
I have visions too of operators taking
the bulbs out of the shack lights. Vari-
ous letters have gone forth in support
of the Powells - but the vision of all the
macho males of Leominster busily
viewing 'Watch with Mother' still
chokes me with laughter!!
A late flash and a happy ending! Mr
and Mrs Powell got planning permis-
sion with no restrictions whatsoever
in the end.

The WARC Bands

The 24MHz s.s.b. brought Vince
9H1IP contacts with 9M2HB, VP2M/
GOAZT, CX8CX, 3B8CF/3B7, ZA1HA,
4J3GM, JT1CO, TA1AL, FG/F6AUS,
V73BN, FK/JHIQVW, SV5FD and
HR2JAE. As for 1 8MHz, we find ZAI HA,
HC4LH, ZAIZXV, LY2BR,ZA1GA,NSOW
(Colorado), HH2Z, KKOU (Iowa), 3B8FE,
G3UHU/TF, HC8GR, TJIMR, FG/FIJOT,
7X2DG and TZ6W.

What about Pat ON7PQ (Kortrijk)?
Pat as always stuck to his key, and on
10MHz reports ZP6CW, HFOPOL,
EA8BVP, FG/F91, 9Y4KB, LU8HGI, FM/
F6BHK, KP4U, FY5FP, V2/0 H3VV,
UM8MBA,7Q7TA,ZD8L11,9L1SL,H18A,
PJ2JOH5PT, FS4PL, UF6FEI, OH3VV/
J73, VP9MP, VK6HD, VK2DXI/9M2,
ZC4CZ, 9K2ZZ, KL7UPS, TF3CW,
5NOSKO, UAOKJ (Zone 19), and
YJOAJU. Turning to 18MHz the crop
included V85KX, 3B8CF, ZAODXC,
V47TV, YJOAJU, 9L1SL, ZD8LII, V2/
OH3VV, 4K1 AFM, ZP6CW, 3B9FR,
KL7AF, ZL3GQ, FM/F6BHK, FGOP,
5R8GW, J8/K9FD, KP2JCT1 BOH, 8P9H R,

UA2FV, OK1 IAI/YA, OH3VV/J73, 5V7JG,
and 9M8DX. Higher yet, to 24MHz and
here Pat keyed with VQ9QM, C6/KR1 S,
PJ7/VV1XPK,YJOAJU, KL7CYL, CO2VG,
JT1CO, OKI TAI/YA, J28F0, FY5FP,
FGOP, P4/K4P1, J8/K9FD, PPOF, FK/
JHIMXV, 5V7AK, 9L1SL, OH3VV/J73,
FS4PL, J73AZ and KH2T.

Having a bit more time of late, Ted
G2HKU (Minster, Sheppey) had a bash
with GRP on 18MHz c.w. rewarded him
with 0E31H and SM6SLC,while 24MHz
c.w. gave R040A, W2VEC, TA1AZ,
N4LS, K411, XN3XN, V2/OH3VV, and
W8VSK/M. Ted is thinking of disposing
of his Corsair with all the filters and
external VFO, to raise funds to buy an
Argonaut 2.

On to Don G3NOF (Yeovil), who
found conditions patchy with several

Reports to
Paul Essery GW3KFE

287 Heol-y-Coleg, Vaynor, Newtown, Powys SY16 1RA

periods when the bands were dead.
However, 18MHz s.s.b. was the mode
for K6YRA and DD5ET, while 24MHz
was preferred to raise A45ZZ, FM5DN,
FR5GL, FYOEK, HI8MEG, PPOF, SVI UM
(IOTA Eu-75), TA1AL, UF6FL, VP2V/
KU7F, YS1DRF, YV2BYT and ZAI GA.

News

The news on the Bangladesh situ-
ation continues to be less than clear.
Jim Smith VK9NS was to go to Bang-
ladesh, and to return thence on No-
vember 20.So far,yours truly has heard
nothing of Jim or of S21A or S21B;
neither has WZ6C surfaced with a
Bangladeshi call. Keep an ear to the
DX News Sheet or the grapevine for
the latest gen.

ARRL has passed the word that
QSL cards for ZA1ZMX, ZA1ZVX,
ZAIZXV are OK for DXCC credit

Still with ARRL, I hear that the
XYORR documentation was to reach
Newington by the end of November.
Incidentally, Romeo has had his calls
pirated by a OA9 station, who was also
responsible for the P5RR nonsense.

Lloyd and Iris Colvin W6KG/W6QL
are off again. Atthe time of writing they
were at HSOZAP and often split I kHz
up. QSLs as usual to Yasme, Box 2025,
Castro Valley, CA 94546, USA.

The 1.8MHz Band

TheJohnG3BDQ11-lastings11.8MHz
log shows some six hours in the s.s.b.
leg of the CO WW. Some 35 countries
infive zoneswere hooked,with OY9JD,
TK5BF, LX1FJ, LX6A, HG7BX, HG73DX,
LY220, RY7D, YL1ZW, RZ1A, CR3A,
UC21DC, LZ9A, EA9LZ, RH2E, ULOA,
HB0/HB9A0N, ZB2X, RT5U0, PI4TUE,
RY1U, and ZAORS. CW at other times
went across to RA6WB, RW9USA,
4N3KV, and RB5SJ. John believes his
QS 0 with ZA1HA at 1817 GMT on Oc-
tober 9 was the first G-ZA on 1.8MHz.
This was 599 both ways after a CQfrom
the ZA - whom John thought was a
pirate until the QSL turned up!! As for
the earlier ZA activity, back in the six-
ties,tothe bestof myrecollectionthere
was no thought of 1.8MHz activity.

Having end -loaded her 3.5MHz
antenna, Angie GOHGA (Stevenage)
found GOEBW and G3YVH just to prove
the system worked on this band.

Having surveyed the slope of the
site on which his home in Bath is built,
Andrew G3VWC has put up a dipole for
the band; in its first week, it has found
numerous Gs, CT1AOZ, LX/PA3DK,
DL9EBA, LA8WG, and OKIFWG.

G2HKU kept his sked with ON7BW
on s.s.b., but otherwise Ted has a one
word reference to this band -'Nowt)'

The 3.5MHz Band

Sometimes it sounds nearly as bad
as a London 144MHz repeater - but not
quite, I must admit!

The list from PatON7PGisof course
all c.w., and it includes CNOF, OY1CT,
4X4JU,TF3CW,EA8/DJ9RB/P,4K3OLL,
6W1QB, PJ2/0H5PT, JWOC, H18A,
6W6JX, 4K1A, OK11A1/YA, TU2VV,
U18BAA and TI1C.

After his shortfall on 'Top Band',
Ted G2HKU did a little better on 3.5MHz,
when he raised UL8GB; and he did
have a GRP contact with DL3YDY as
well.

A long letter this time from Angie
GOHGA; she has cured the problem
with r.f. in the keyer and made some
modifications to the far end of the old
22m wire which have brought up the
3.5MHz signal noticeably. On the other
hand, having a local piped -TV system
which down -converts to around 56MHz
rather knocksthings aroundfor28MHz
operation. The 3.5MHz roll -call in-
cludes HE7DES, OZ4UN, SMOCCE,
SM4OTI, HG95T, HA6NL/GRP, HA6VR,
YL2GTY, YT2UR, SP6BLV, OK2PVA,
OK2EC, UA3ULN, RB4IXQ, RA1AE,
EA3GFA for a new one on the band,
I2FGT, IK6BAK, 4L1QRQ, F8UFT, the
usual crop of UK stations and a
'gotaway' in ZAODXC who did work a
few UK stations.

Enter Don G3NOF, who plucked up
courage for a rare foray on the band,
and came out with CR3A.

The 7MHz Band

Much goes on among the
cognoscenti hereabouts on 7MHz. A
new reporter is GIOPML from
Ballymena. Mervyn runs a KWAtlanta,
minus the p.a., at what comes out of
the driver stage; this is around 1W on
c.w. or 500mW on sideband. The an-
tenna is an inverted -v for 7MHz up at
23m, used on all bands 7-28MHz. On
7MHz Mervyn started on Firework
Night)!) and a few Gs were worked,
three days later there was a GM, then
DF2Q0, UT5EH, DJI LE, EI6DA,
GW4VAG, EI6AH, G3MWF, GB2KER,
GI3HNM, UT5UFD, DL6LX, EC2DGH,
SM5BDY, EI9ET, and of course loads of
Gs. As a nice postscript, Mervyn
mentionsthe kind souls at special event
stations who take time out to look for
the low -power merchants and pull
them through.

For Don G3NOF the sole contact
reported was the one with ZAORS.

Pat ON7PQ keyed with JWOC,
FS4PL, SMODQO/0D5, JH8SR, WL7E,
9K2ZZ, PJ2/0H5PT, ZA1TAC, JJ1VKL/
4S7, VU2UKN, CO8AY, Z21HS, TR8XX,
TF3CW, 4K3DLL, C56/G40DV, SU1DX,

FGOP, HSOE and JTI CD.
John G3BDG, as our picture last

time showed, is a great believer in the
adage that the more light shut out of
the garden, the better the DX....having
filled the back garden with wire John
has now started on the front one. On
7MHzthe effectwas:UM8MCF,UL7TX,
W7ZG(Colorado), RH3E/DK2DY,
R50DPK, 4X4VF, and U050DX.

Yet another c.w. man, Ted G2HKU
mentions UAOVVW, UF6FDR, UV9ST,
UL8LWO, U19ACCI, and UZ9CX.

Dn 7MHz the G5RV netted GOHGA,
K4JPB, N4AR, KIZZI, N8AHH, EA6ZY
(older readers will recall him as G3ZY),
EA6YG, UAOVVW, RW9HZZ, UA9CM,
UL8GB, UH2E/UA9TZ, UL7MG, plus
q.r.p. contacts around G and a
'gotaway' in VK2KA around 0100Z.

The 28MHz Band

Don G3NOF opens the 28MHz bat-
ting. He mentions BZ4RBX, D68RH,
HBO/HB9AON, HI8A, HZI HZ, J82A,
KP2A, NT7Y in Utah, V47NS, VE6TK,
VK2AHM, P4OT, P40W, PJIB, TI4CF,
XX9AW, YN/SMOOIG, Z21HQ, 4U1UN,
6D2X, and 9L1SL.

Unfortunately, G3VWC has been
QRT on this band, having had to drop
the trap dipole for a spot of trap -
mending.

Over the water to ON7PQ, where
Pat seems to have connected with
ZAI DXC, C6/KRIS, FS4PL, V29W, J8/
K9FD, FY5FP, Z23J0, P4OV, J28F0,
JT1CO, 4K1A, 3B8FG, 5W1VJ, C56/
G40DV, 9L1SL, JY2FL, 6W6JX, ZF2NE,
OKI IAI/YA, 4U1UN and HZ1AB.

Sideband on 28MHz for G3BDQ
meant BY5RA and U050JZ.

The c.w. from Ted G2HKU was used
at the 100W mark to hook R040A, YN/
SMOOIG, AB4GA, UAOCIN, W6TZD,
TA7I, ZD8LII, HK3RQ, PY2CC, COIHJ,
J8/K9FD, V29W, and LU4DXP, while
the q.r.p. rig was enough for ZA1 GA.

For Angie GOHGA we find c.w.
preferred for NY3A, KOHT, K5TF, W2BA,
N9AEJ, N4AR, K1 KJS, K4TWJ,W3TFP/
4, UAOKGL, UA9TT, VE3KLM, and vari-
ous smaller fry.

The 14MHz Band

Allegedly, 14MHz is where it all
happens. Let GIOPML have first go; his
q.r.p. starts off with ZA1QA, LZ2KLW,
9H3NU, F6I10, LX1CN, PA3FWZ, LX/
PA3DBK, and DF9YM all on s.s.b. -then
the antenna blew down! After a period
of a month activity recommenced with
c.w. to DL2XW and 0E5MJL who was
also q.r.p. It was back to sideband for
IT9KDASM6EOT, HE7BCK, DL3HRM,
SM7DLZ, then c.w. again to knock off
DL2BCY, OK3TBGHA5AEX, UZ1VVWI,
SP9DEE, HA5GT, RAONR0,1V3G HJ, and

EA7GS. Back to sideband, DJ8CX,
EA3GCN,CTIAVR, HA3HV, HA3GR,
DF7JH, DJOXR, SM5GA, HA7UL,
SM6CAS, 3A2LZ, LA2CBA, RAONRO
again, DL1IZ and EA7GS.

On to an old hand, G3NOF; Don
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offers BV2FF, BV40 B, C6AFQ,
CEOYAD(Easter Is), FT4YD, IK5DNE/
1A5110TA EU-28), J37H, J800, J82A,
KL7RA, PJ9W, V31ZR, V47NS, YWIA,
ZC4ST, ZF8AA, ZS6DL, 5H3DC, and
9M2DM.

Turning to Pat ON7PQ we find
9K2ZZ, 9KOZZ, 9M6R0, WSNFS/KL7,
4K4/UA6JCG, ZAODXC, FG/F6AUS,
FY5FP, 4K1ADQ, Y88POL, SMODQD/
OD5, F051V, ZK2JD, VQ9AR, 7Q7TA,
A35VJ, 9L1 SL, 4K1A, 5W1VJ, 6W6/
K3IPK, KC4AAA, 5V7RC, J73DX, ADIS/
KH9, J82A and V85KX.

A short c.w. list from Ted G2HKU
forthis band, byway of CR2BBR,VK5LE,
UM8MAV, UZ6HC, and ZA1TAD.

At Angie GOHGA there was FY5F0,
J37ZC, YN/SMOOIG, XNI MO(:1SL via
VE1 BT),C25/G40DV, V2/G6QQ, HK3RQ,
VE3DZZ, TA2DA, CU2AT, W5XJ,
KD9CK, NI2V, K1NA, N5CE, W9FFQ,
K1RM,WOWP,WA2SON,WX8Q,KY91,
K2SIG, and many of the smaller fry.

Solar Data for November 1991

The first two weeks of November
saw a major surge in solar activitywith
many X and M class flares, ionospheric
disturbances, magnetic storms, short
wave blackouts and surprise, surprise,
a number of intense auroras! One of
the biggest events during this period
was a magnetic storm on November 8
which started at 064OUTC, causing
widespread visual and radio auroras,
followed by an XI.I/1/B type flare on
November 9, which pushed the geo-
magnetic A index up to 99 units.

From November 11 through to No-
vember 24, there was a decline in the
solar activity but the geomagnetic
activity remained high, being up to sub
storm level on a number of days. There
were a number of flares during this
period, the biggest being an M4/3B on
November 20, pushing the geomag-
netic A index upto a level of 37 units by
November 21, and causing a number
of auroral openings between Novem-
ber 19-22.

Auroral Events

During the last week of October,
numerous radio auroras were re-
corded in central England and this state
of affairs continued throughout No-
vember. Openings were noted at my
QTH on November I, 4, 8-11,15 and 18-
22, most of them reached upto 144MHz
but the event on November 8-9 was
very intense and produced a number
of contacts on the 430MHz band.

Mark Holloway G4YRY (10901 has
sent me details from his log book of
auroral contacts, made on the 144MHz

The 21MHz Band

Leading off on 21MHz GIOPML,
made contact with s.s.b. to LY1BD,
IV3KYQ, IV3GJF, 6WI QB/P, OE8WHE,
UB4RWC, IK1PAU,SP3GEM, RA3AUU,
EA7UG, EA1MQ, OHIMRR, DL5FBB,
UB5XDK, DJ6JV,V01 XC, SVOHW/SV9,
IT9KDA, while on the key RB5VVW,
SM7BG, DL90X, DJI CC, EA5DJH,
SM7SKM, VE3DIE were all raised. For
a first report from a newcomer with
low power, and mixed modes, one of
the best I've seen.

To Don G3NOF, the tally included
BZ4RBX, C6AFQ, FM6A, HZ1AB,J80D,
J82A, KG4QQ, LU8XPD (Tierra del
Fuego), 0A4111/, OX3KM, P4OT, PJ7A,
PJ9W, SO3UN, V31ZR, V47KP, V63JC,
VE7PL, STODX, TV6MN, Y11AFC, ZF2J1,

ZF2ND, ZF2QX/8, ZF8AA, ZPOY, 5Z4DU,
6D2X,6VV7/YU5AU, 8P9Z, 9L1US, 9Y4H,
and 9Y4VU.

From all -phone to all-c.w. from

ON7PQ; Pat has 9X5HG, FY5YE, PPOF,
FG/F6BFH, JTICO, KP4P, ZD8LII,
BV2DM, 3B8FK, TL8CP, 9J2SZ, 9L1 SL,
A35VJ, 5U7M, X2BW, ZF2NE, YA2CW,
01(11A1/YA, YJOAJU, TI1C, and N6CW/
NP2.

The keyer at John G3BDQ ac-
counted for FS4PL for number 281 (so
much for the resolution to stop at 200!)
while the sideband made contact with
BY5RY, 7L1GVE, UR5M, 4J3GM,
UA9MA, TA3KC, LU9AEV, ZX9A,
VP9AD, and VOIQF.

Ted G2HKU stuckto c.w. for TA7KA,
SU1HV, JA1AH, RA9SSO, VU2TS,
FY5YE, and ZAI DX.

Finally,Angie GOHGAwhofindsthe
size GSRV not too successful on the
band; but WA2SON was raised on c.w.

Contest

I have been sentthe rules of the EA
RTTY Contest, 1600Z Saturday to the

VHF Up
Reports to

David Butler G4ASR
Yew Tree Cottage

Lower Maescoed, Herefordshire HR2 OHP

band during the month of October. Most
events were of the weak 'Scottish'
variety but an opening, starting at
1415UTC on October 28, gave c.w.
contacts with D.11 HA (J030), DJ1KE
(J043), DH6JL (J031), OK2BFH/P
(JN991, OZ1FQPIJ046), PA3FMCIJ 021)
and SM5BSZ (J089).

Steve Damon GBPYP (1090) also
caught the aurora on October 28, and
made a number of s.s.b. QSOs on the
144MHz band, including DGIKBY
(J030), DG6YGG (J041), DG5DBK
(J031), DB8KJ (J030) and DL8SCQ
(JN481.

"Great...At last!" writes Derek
Moore G1THG 11D131). He continues..
"After six years of trying, I managed to
be in the right place atthe right time to
work my first aurora". The event, on
October 28 between 1415-1620UTC,
gave Derek s.s.b. contacts on the
50MHz band with EI8EF (1054), G1SDX
(1070), GD7JQI (10741, GI4XFS (10741,
GMIEHK (1086), GW8YUJ (1073) and
ONIANT (J020). He also tried to make
some QSOs on the 144MHz band but
found that running 25W was not very
productive, making only one contact
into Derbyshire.

On November 1, Ela MartyrG6HKM
(J001) made a number of s.s.b. QSOs

on the 50MHz band, contacting sta-
tions in G, GD, GI, GM, ON and PA. Up
on the 144MHz band, G4YRY found
conditions to be quite good, making
c.w. contacts with DF1HF (J043),
DJ2UP IJ0431, DL8HCZ (J053),
SM5BUZ (J078), SP2BSF (J0941,
SP2JXN (J094) and SP5EFO (K002). At
my QTH, I made one solitary c.w.
contact, with UZ2FWA (K004) in
Kaliningrad, before the gale force
winds forced me to lower the tower!

Widespread Event

Without doubt, one of the better
auroral openings occurred during the
evening and night of November 8-9. It
was a widespread event, covering
most of Europe and extending uptothe
430MHz band.

Robert HB9BZA (JN36) located in
Geneva, mentions that the last time he
made an auroral QSO on the 430MHz
band was in March 1989. He was very
pleased thereforeto hear Y21TC(J 063)
54A at 2356UTC on November 8 and to
work at 0005UTC, on November 9,
G3UVR (1083154A 554 and, at 0013UTC,
G3LQR (J002) 53A 55A. For the record,
Robert runs 800W into a 19 -element
Yagi.

same time on Sunday, February 8-9.
Call CQ EA Test, non -EA stations score
one point per QSO in own continent,
two outside own continent on 14/21/
28MHz, 3 and 6 respectively on 3.5/
7MHz. Send RST plus CQ Zone, EAs
send RST and a two -letter code indi-
cating province. Multiplier, each DXCC
country and each Spanish Province
on each band. Final score sum of QSO
points times sum of multipliers on all
bands. Categories, single -op single
band, single -op all -band, multi -op all -
band, and s.w.l. Separate log sheetfor
each band, mail by Apri110, and include
summary sheet, and address to EA
RTTY Contest Manager, EA1MV,
Antonio Alcolado, PO Box 240, 09400
Arando De Duero (Burgos), Spain.

Finish

That's all for now. Deadlines,
January 27, February 24, March 23,

to the address at the top of the
column.

Jim Smith GOOFE (1090) mentions
that he wasn't expecting an aurora as
1NWV had not reported any flares, and
the forecast forthe magnetic field was
quietto unsettled. Duringthe afternoon
of November 8, around 1400UTC, Jim
was listening to east coast USA sta-
tionson 28.885MHz, reporting a 50MHz
opening into CN, CT and F, when all
signals suddenly disappeared. At
1500UTC, signals started to recover
but sounded distinctly hollow and by
1600UTC an aurora had started on the
v.h.f. bands.

Onthe 144MHz band,from 1614UTC,
Jim made c.w. contacts with many
stations including HG5DE (JN96),
LY2WR (K0241, 0E3J PC (J N88 I,
OKIHAG IJN791, OKIVBN (JN781,
OK3CDB (JN88 ), SP5EFO (K002),
SP9AGV (J090), YU1EV (KNO4) and
UZ2FWA, for a new country (UA21.
During the evening, at 2136UTC, he
worked SM5BUZ (J0781 via auroral -E,
signals being 559 579 with no auroral
distortion.

Did anyone else make or hear Au -
Es contacts on the 144MHz band
around this time? Although Jim is lo-
cated onthe south coast of England he
reports an excellent visual display,
starting around 22I5UTC, with a green
glow on the northern horizon which
gradually brightened up and rose
higher. By 2300UTC, rays and curtains
began to spread upwards towards the
zenith and much of the northern sky
was stained blood red. Max DL4MDQ
IJN57) located very close to the Aus-
trian border also reported that the
northern sky was painted dark red,
whilst up in central Scotland, Simon
Lewis GM4PLM mentioned airglow
and ray arcs so bright that it was light
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FROM THE SPECIALISTS!
,11.; 40/Ih.

We thought it was about time we changed our ad to let you know about
the other things do here at Siskin. A large part of business involves
continuing product support such as updating products with new firm-
ware, supplying leads for that DC -light handheld you have just pur-
chased and likewise leads for your new supercharged computer.

LATEST UPDATE RELEASE INFO
PacComm E1.1.6D4 (PMS V3.0)
Kantronscs Version 3.06 (KAM 4.00)
PK-232 . new AMTOR MBX + Packet-Lite
PK-88 - improved MBX + Packet-Lite
(Don't worry if you purchased your TNC
elsewhere, we will be pleased to help you
update).

ADS-ONs
PacComm/BSX Real Time Clock £ 29.95
PacComm 'open squelch" module . £ 29.95
PK-232/PK-88 Real Time Clock £ 29.95
Kantsonics Real Time Clock/Backup L 29.95
PacComm 9600 baud modem £ 95.00
PSK- I MICROSAT MODEM £189.00

BITS -THAT -JOIN -IT -ALL -UP
Handheld transceiver to TNC leads £11.95
(Above includes all ICOM, KEN WOOD,
STANDARD, KENPRO. CTE & most
YAESU handhelds to all the TNCs we stock.
Regular transceiver to TNC leads £11.95
Computer to iNC leads from £10.95
(We keep leads for just about everything
including PCs. Spectrums. Macs, Archimedes,
Macs, STs, Amigas and many more).

Just a few of our products
PACCOMM
HANDIPACKET_as used on MIR f 199.00
PC -320 dual port PC card f 159.00
TINY -2 with PMS version 3.0 £ 149.00
TNC-320 dual pon.HF/VHF £199.00

AEA
PK-232MBX+AMTOR MAILBOX £319.95
PK-88 VHF/HE TNC + new MBX f 149.95
PCB -88 PC internal card TNC £149.95

KANTRONICS
KPC2 HE/VHF with Wefax £168.59
KPC4 VHF/VHF dual port £247.25
KAM all mode with Wefax £291.20

SOFTWARE
We supply software for most computers EREE
of charge with all TNCs & Multimodes.

CONFUSED NEWCOMER?
Don't be shy. we are here to help. Call or write
for our latest catalgue/price list. We also stock
gond books and demonstration tapes. Call
anytime from Sam-8pm most days often
including weekends!

If it's in stock land it usually is) we will despatch it the same day,

NOTE: Prices do not include carriage

Siskin Electronics Ltd
2 South Street,
Hyt he, Southampton,
SO4 6EB. Tel: 0703-207587,207155
FAX: 0703-847754

1E3 =

AOR (UK) Ltd. Adam Bede High Tech Centre.
LAVA Derby Road, Wirksworth, Derbys. DE4 4BG.

Tel: 0629 - 825926 Fax: 0629 - 825927

New receivers from AOR.
The research and design team of AOR has been very busy In the preparation
of exciting new models for 1992 and onwards.

The AR 1500 Is a hand-held wide band receiver featuring SSB as standard,
many said It couldn't be done! Coverage Is from 500kHz to 1300 MHz with
no gaps. Channel steps are programmable In multiples of 5kHz and
I 2.5kHz. Modes available are NiFM. WFM,
AM and SSB (USB, LSB & CW with the
BFO switched on). Many features have
been carried across from the popular and
reliable AR2000 receiver but fitted Into an
even smaller cabinet. the AR1500 truly
has to be seen to be believed. There are
1000 memory channels and the usual AOR
collection of search, lockout, priority etc.
Power Is from an Internally fitted NICad IIMINIENEMMONI.
pack or from an external 12V DC source,
all accessories are provided to enable you
to switch on and start listening. All this
from a small cabinet of approx 170mm (H).
55mm (W). 45mm (D) including projections
except aerial. The weight Is a mere 345g
with NtCads fitted.

The AR3000A is a follow-on from the
highly acclaimed AR3000. Many major
Improvements have been Implemented at
the request of enthusiasts. The tuning
control Is now 'free running' to provide a
smooth feel for SSB/CW, x 10 buttons have
been added to make step size faster and
more convenient. All Information Is
contained on the LCD Instead of a
separate status LED Indication. The
RS232 facility has a switch on the rear
panel to enable/disable operation. Memory
clear and full microprocessor reset
functions are available from the front
panel. The re -writing of microprocessor
firmware using an even more efficient
language has further increased scan and
search speeds.

There are more new products on the way
Including ACEPAC3-A, WX2000 facsimile
decoder/printer, WA5000 active aerial etc.

Please send s S.S.A.E. /34p/ for further
details on these exciting new mode/s
and theAR1000. AR2002 AR2800,
AR.2500, DA3000, ACEPAC.4

111111111111111/1111111110111111MMIIII

somisamtrasammasmasita

THE DRAKE LEGEND RETURNS!

0

Drake famous for high quality radio
products since 1943 proudly announce
the R8E Communications Receiver -
the only receiver you will ever need to
own! Just look at these features
supplied as standard

R8E COMMUNICATIONS RECEIVER

Frequency Coverage:
0.15 - 30MHz and
35 - 55, 108 - 174 MHz
(with optional converter)
Modes: AM, LSB, USB, CW,
RTTY, FM.
Sensitivity: < 0 25pV
6 Filters Fitted: 6/4/2.3/1.8/0.5
12kHz FM
Synchronous Detector for AM
Non Volatile Memory
Built in Multi Voltage Power Supply
220/110/240VAC and
11-16VDC, 42 watt

RS232 serial Interface
Multiple scan functions
100 channel memory capacity
Two operating VFO's
Notch filter
Pre-omp and attenuator
Timer function
Dual noise blanker
Pass bond offset
Selectable AGC
Built in speaker
2 antenna inputs
Tuning step selection
Tape recorder connection

KIM El EMIR IN
1L Tel (0705) 662145 Fax (0705) 690626

Available from authorised dealers throughout the UK or direct from Nevada
.169 6 5 Warning The R8 is supplied for Europe as the RBE. This is the only version that carries our full warranty in the UK

NEVADA COMMUNICATIONS, 189 LONDON ROAD, PORTSMOUTH, HAMPSHIRE P02 9AE.
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enough to walk around outside.
Bob Minton GWOHOL (1081) re-

ports that he, along with other mem-
bers of the Cardiff Astronomical Soci-
ety, had an excellent visual sighting of
the aurora, the best in fact since the
intense event of 13 March 1989. Bob is
also active on the 144MHz band and
was therefore able to enjoy the radio
aspects of the event. Using an !corn
IC751E, 180W BNOS amplifier and a
13 -element Yagi, he made many c.w.
contacts including HG1XR (JN86),
OKI HAG (JN79), SMOHUO (J086) and
SP5EFO (K002).

Ralph Sachs G2CZS (J001) noticed
that several American stations on the
28MHz band, during the morning of
November 8, had a watery and burbly
sound indicative of an impending au-
rora. He asks if there is any correlation
betweenthe effects noticed on 28MHz
and auroral conditions on 144MHz?
Has anyone any views on this? Ralph
looked for signs of aurora on the
144MHz band but didn't hear anything
until the evening, when he made c.w.
contacts with GDOELY (1074), DLIEJA
(J 031), DJ2QV (J041) and OZ7LX
(J055). He also used s.s.b. to work
DH5YAU (J041).

Ian Comes G4OUT, the RSGB v.h.f,
Awards Manager, was the only one to
report that the aurora also coincided
with the 144MHz c.w. cumulative
contest making that evening's session
very exciting! Among his c.w. contacts
were HB9BZA, OKIDFM, OZ1FGP,
SP2OFW and SP5EFO.

Although Ela G6HKM managed to
make a number of good s.s.b. contacts
on the 144MHz band, most of her time
was spent on the 50MHz band con-
tacting a total of 54 stations located in
G, GD, GU, DL, F, LA, OZ, PA and SM.

Having mastered the technique of
detecting auroras, Derek G1THG was
pleased to catch the event on the 8th
butfound that conditions on the 50MHz
band were verynoisy making it difficult
to copy stations. However, he did
manage to get in the log, G6HKM
(J001), GW8ELR (1071), PAOERA(J0211,
PA3EUI (J022) and PA3FYM (J022).

Unusual Propagation

Graham Atkinson GD7HEJ(I074) is
a newcomer to the 50MHz band, be-
coming (-IRV in August 1991 with a
Yaesu FT757, an RN transverter and a
5 -element F9FT Yagi. He detected the
aurora, his first ever, at 1600UTC,
hearing GB3RMK 59A and then made
many s.s.b. contactswith stations in 0,
DL, PA and SM. Later in the evening,
around 2100UTC, he heard signals on a
north-easterly bearing that did not
exhibitthe normal auroral 'roughness',
the signals being perfectly readable
without anytrace of distortion. Graham
then went on to make his first auroral
Es QSOs, working LAI XDA (JP66),
SM3GHW (JP73), SM6BJI (J057),
SM6HYG (J058) and SMOCHH (J089).

Another station to note auroral Es

propagation on the 50MHz band, was
Ted Collins G4UPS (1080). Up to
2052UTC, all contacts had been made
via the aurora with tone 'A' signals, but
between 2110-215OUTC many
Scandinavian signals became 19. Ted
heard LA5TGA, LA9T, OZ4VV, SM I LPU,

SM3BIU, SM4BRD, SM6BJI, SM6HYG
and SM6PU before the propagation
mode reverted to pure aurora around
220OUTC.

Steve G8PYP,first noticed auroral -
Es propagation at 2138UTC, and then
went on to make s.s.b. contacts on the
50MHz band with OZI BVW (J045),
OZ4VV(J 046), SM6BJ11,1057),SM6PU
(J067) and SM7FJE(J059).At2200UTC,
whilst working SM6CYZ (J066), the
mode changed from Au -Es back to
aurora. Later in the evening, at
2227UTC, Steve worked 0 E5OLL(J N88)
and realising conditions were good,
moved up to the 144MHz band to work,
at 2238UTC, DE3OKC IJN87).

Meteor Showers

The following data, concerning
meteor showers occurring in the next
few weeks, will help you determine in
which direction to beam at specific
times and when the shower is below
the horizon.

The Alpha Aurigids meteor shower
will be encountered between January
15 and February 20, with a broad peak
of activityfrom February 5-10. Between
0100-0300UTC beam south-west or
north-east, 1600to 1900UTC beam north
or south, 1900 to 2100UTC beam east or
west, 2200 to 2400UTC beam north-
west or south-east. The shower radi-
ant is below the horizon between the
hours of 0300-1300UTC, and is therefore
not usable at these times.

Moonbounce

Mark G4YRY found the that pre-
vailing auroral conditions, during the
first leg of the ARRLe.m.e. moonbounce
contest, made copying signals very
difficult. Using 200W and a pair of 14 -
element Yagis he worked KB8RQ 519
539 and W5UN on the 144MHz band.
He also heard DL8DAT, K2GAL and
K7CA.

Goeran Rylander SM3TFR (JP93)
runs a 144MHz e.m.e. system consist-
ing, on transmit, of a Kenwood TS700G
and 1kW amplifier and, on receive, a
Microwave Modules transverter and

Annual y.h.1./u.h.f. table January to December 1991

Fig. 1: 144MHz e.m.e. array
at the QTH of DJ3WA.

Icom IC720A. The antenna array is a
group of four 18 -element 4218XL
Cushcraft Boomers, with full azimuth
and elevation control. Goeran is look-
ing for schedulesand can be contacted
at Kellstromsvegen 1, S-89200
Domsjoe, Sweden.

The photograph, Fig. 1, shows the
144MHz e.m.e. array at the QTH of
DJ3WA. The system consists of four
11 -element Yagis fixed to a roof
mounted mast, a method commonly
used in Europe, especially Germany.
Special sleeving joints are used at roof
level to enable the mast to enter the
loft space without allowing any ingress
of water.

Dave Blaschke W5UN has pro-
vided me with details of 'Skymoon', a
graphics based PC program providing
real-time moon tracking and e.m.e.
scheduling. Additionally, Skymoon also
features latitude -longitude to locator
conversion, azimuth direction and
distance between two terrestrial lo-
cations, sun greyline tracking, timed
schedule sequence alert alarms and
much more. Send me an s.a.e. if you
want more details of this software.

The 50MHz Band

Band conditions on 50MHz during
Novemberwere excellent, but on many
occasions were geographically se-
lective therefore denying everyone a
good chance of working the DX. It was
particularly surprising that the path to
Australia, continued to be available
with a number of contacts being made
on November 4,7,12,13,15,20 and 25.
The G-VK path during 1991 was unde-
niably the best recorded so far during
Solar Cycle 22 with openings occurring
between February 3 - March 10 and
between September 28 - November 25
and it is therefore very likely that this
path will open up again during March
1992.

The month of November also saw a
number of openings into South
America, with a very good event oc-
curring on November 2. Among the
stations worked from the UK in this
opening were CX8BE, CX8BHI, HC1 BI,
HC5K, LU3DCA, LU3EX, LU7DZ,
LU8AHW, LU8AJK, PJ2KI, PJ4/
WA3LRO, PJ9EE, PPSWL, PT7NK,
PT9FH, PU2OZF, PY2AA, PY2DJC,
PY2IAX, PY5CC, PZ1AP, YV4AB and
YV4DDK.The event also encompassed
central America and the Caribbean

50MHz
Station Canaries Cseritnes

70MHz
Cormiresteureneri

144MHz
Counters Call

430MHz
Owen Cowries

1211111Mh

CeustleeCeseinee 1 Palate

G6HKM :61 51 74 24 40 11 33 7 305
041C0 '25 21 82 13 55 13 33 5 257
GONFH 144 25 30 7 61 17 43 11 13 2 253
G8ESB j7 6 20 5 85 14 45 14 5 209
G8ASR 52 50 9 55 28 195
64WR 24 20 10 2 56 14 38 5 187
GOFYD 12 38 72 29 151

G8PYP 17 40 1 1 47 21 19 4 150

GOEVT 13 29 37 18 14 8 117
GW7EVG 47 8 55

G1THG 8 11 23 9 51

G7CLY 38 18 48

GM4CXP 2 1 2 2 22 32

area with CO2KK, HI8A, KP2A, KP4EIT,
KP4EOR, TI2HL and 9Y4VU getting in
many log books. Phew, I hope you
weren't out shopping!

There were a number of days
throughout November when propa-
gation allowed contacts into North
America, but these were few and far
between and not atthe level that many
were expecting. Jim Treybig W6JKV
operating as PJ7/W6JKV, provided
many people with a new country, his
expedition being worked from the UK
on November 6, 18, 21 and 23. Other
callsigns heard during the month in-
cluded HC2GE/1, TI2KD/5, TI2NA,
YN1CC, N4HSM/6Y5, WS4S/6Y5 and
the HC8SIX and FY7THF beacons.

African openings were prevalent,
especially during the first two weeks
of the month, allowing contacts to be
made with CN2JP, TR8CA, TU20J,
TU4DH, V51E, ZS4S, ZS6AXT, ZS6WB,
5V7JG, 7Q7CM, 7Q7RM and 9J2HN.

Ela G6HKM, was fortunate to be in
among the action on November 2
making South American contactswith
CX, LU, PJ4 and PY. On November 14,
she worked VE1XDX (FN84) and XN 1YX
(FN74), the XN call celebrating the 25th
anniversary of the Canadian National
Research Council. Conditions were
good on November 18, a DSO being
made with HC5K and hearing PJ9, 112
and 6Y5. Ela managed towork TI2HL on
November 23 but missed out on YNI CC
because of the bad behaviour of some
G stations calling on top of her.

Ted G4UPS, reports good propa-
gation into North America on Novem-
ber 13,14,17 and 23. Among the stations
heard orworked were VE1 BVL, VEI MR,
VEIXDX, VE1YX, VE1ZZ, XNISLM,
VE3RM, VOI NE, AFI T, K1 IKN, KIJRW,
K1 NDF, K1 NFE, K1TOL, KA1YQ, KM1 H,
NIGNN,WA1AYS,WA1OUB,W1CWU,
WIG°, WI TQC, AA2Z, W21DZ, W3EP/
1, K4SC, W400, WB4OSN, W4WHT
and W5HUW4.

Although the majority of countries
in Europe have obtained 50MHz oper-
ating privileges, there still exist a
number, especially in eastern Europe,
that have not. It is therefore pleasing to

Annual c.w. ladder

Station
G4ASR

G4OUT
GOFYD

GOEVT

GW4VVX
GM4EXP

50
48

10

17

a

70 144 430 Points
49 335 432
48 220 268

37 47

11 28

11 11

6 7

umber of di erent stations worked since
1 January 1991
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record that Estonia has now granted
access for radio amateursto the band
50.000 to 50.500MHz. Operators are
allowed to use c.w, s.s.b. or f.m. wrth a
maximum power of 200W e.r.p., except
in the Tallin area where the limit is set
at 50W e.r.p. One of the first stations to
be heard on the band was ES5IT, via
meteor scatter.

Czechoslovakia is another country
to have recently obtained permits for
the 50MHz band. They became QRV on
December 15, with band condrtions
based on those that exist in Germany,
although it is believed there are re-
strictions in the OK1 and OK2 districts.

Sovereign Military Order of
Malta

In previous issues of PW I have
mentioned the Sovereign Military Or-
der of Malta (SMOM), a rare and unu-
sual DXCC country that has been ac-
tivated on the 50MHz band with the
callsign 1AOKM. The SMOM is a fully
independent entity with an ancient
tradition and glorious history, being
founded in 1099 and recognised in 1113
by Pope Paschal II. From 1310 to 1522,
it had the Sovereignty on the Island of
Rhodes, but in 1530 it moved to the
Island of Matta, remaining there until
1798 when Napoleon Bonaparteforced
the Sovereignty into exile.

After a number of temporary seats,
the Order established itself in Rome in
1834 where rt holds several extra -ter-
ritorial areas. In 1991, the Maltese
government agreed to give the Order
exclusive use of a fortress, a palace
and a church and althoughthe SMOM's
headquarter will remain in Rome, the
terms of the agreement between Malta
and SMOM may create yet another
DXCC country! The amateur radio
station 1A0KM, which is located in
Rome, is normally activated on the
50MHz band by Alfonso Porretta
IOAMU and QSL cards can be obtained
via his home QTH, Largo S Pio V 16, I-
00165 Roma, Italy.

The 70MHz Band

The results of two 70MHz contests
held in 1990 have just been released by
the RSGB v.h.f. Contests Committee. In
the c.w. event the top six places were
taken by El9F1UP (298 points, 22 QSOs(,
G3VIP (166/19), G4ASR1151/25), G3JYP
(146/16), G3HYH (132/24) and GM4ZUK/
P (103/7). The top six places of the
single operator section of the 1990
70MHz Trophy contest were taken by
G4P10 (84 QSOs), G4ASR (781, G3UKV
(841, G1SWH (661, G3HYH (66) and
G4FOH (561.

Paul Martin EI2CA, has provided
details of a 70MHz Activity Award, to
celebrate the Diamond Jubilee of the
Irish Radio Transmitters Society(IRTS).
Operators in the UK must work 30 dif-
ferent stations with a maximum limit of
ten QSOs with any one country. Sta-
tions can only be contacted once, irre-

spective of the final identifier such as
-/M or -/P. No QSLs are required but a
log extract certified bytwo other radio
amateurs is necessary. Applications
should be made to EI2CA, 15 Merrion
View Avenue, Dublin 4, Eire. There is
no charge for the award, and in addi-
tion , he first station to qualify will
receive an engraved cut glass Galway
crystal trophy. Sounds like an excellent
idea to promote activity on the band.

The 430MHz Band

Dramatic news concerning the
430MHz band, came in a statement
issued at the end of November by the
Radiocommunications Agency. The
request, on behalf of the Primary User
of the band, ordered that all amateur
radio transmissions between 432.000
to 433.500MHz, in an area covering
J003, J004,1093,1094 and half of 1083
and 1084, be reduced to a power level
of 10dBW p.e.p. e.r.p. for the month of
December. This power level, inciden-
tally, is equivalentto 10W into a dipole
or less than 1W into a medium size
Yagi. All users of the band were af-
fected, including narrow band modes,
f.m. repeaters and packet radio links.
Hopefully, this one-off request by the
Primary User of the band will noteffect
our secondary usage of this valuable
part of the radio spectrum.

VHF News

Calum Macpherson GMOEWX, on
the Isle of Skye, reportsthatthe recent
winds got the better of his antenna
system but expects to be QRV fairly
soon.

Paul Bradbeer GM7GUC, mentions
that his home QTH in Leuchars, Fife, is
favourably placed for working into
Scandinavia and Germany, but is not
so good for making contacts into
England. Therefore, most of his regu-
lar operating on the 144MHz band is
carried out from a portable site on East
Lomond Hill (1086). From this location
he can normally work into central
England underflat band conditions and
was very pleased recently to have a
DSO with G7HJN/P in West Sussex
(1090). Paul uses an Icom IC275H run-
ning 100W, a mast -head low noise
amplifier and a 7 -element ZL Yagi, as
the picture Fig. 2 shows, although by
the time this appears in print he will be
using a 12 -element Yagi. He is very
interested in the WAB scheme and
reports that when operating as
GM7GUC/P he can normally be found
on Sundays, between 1100-1500UTC,
on either 144.280MHz or 144.320MHz.

VHF Operation From Albania

What is believed to be the first
operationfrom Albania, onthe 144MHz
band, took place recently between
October 25 - November 3. Members of
a Hungarian group, including HG1YA,
HG1YU, HG4DP, HG4ZB, HG4XT and

Fig. 2: GM7GUC/P
operating on the 144MHz
band on East Lomond Hill

HG5KS, used the callsign ZA00XC to
make 28 m.s. and 4 e.m.e. contacts.
Countries worked via meteor scatter
included DL, HA, HB, I, OE, OK, PA, SP
and UB whilst moonbounce picked up
DJ9CZ, SM7BAE, N5BLZ and W5UN.

South Sandwich
Expedition

A number of operators, including
JE3MAS, KO1R, WA3YVN, WA4JQS,
K5VT, W6MKB and W7KNT are plan-
ning to operate on h.f. 50MHz and
144MHz e.m.e. from the South Sand-
wich Islands (VP8), South Atlantic, for
a two week period around the end of
March. All equipment for the expedi-
tion, including four Kenwood trans-
ceivers and three linear amplifiers, was
loaded aboard an American research
and scientific vessel, the Abel -J, in
October 1991.

The ship has already left its home
port of Massachusetts to complete a
tour of the Caribbean area and is now
heading into the Antartic Ocean for
two scientific expeditions before sail-
ing to Ascension Island,arriving around
March 14, to pick up the DXpedition
group. After a seven day journey they
will arrive at Thule, South Sandwich
Islands to set up the stations. I will
provide further details of this expedi-
tion in the next issue of PW.

QRZ Contest!

To help you to obtain the IRIS
70MHz Activity Award, the following is
a list of 70MHz contests being held in
the first quarter of this year. RSGB
cumulativeswill be held between 0900-
110OUTC on January 26, February 9
and 23, March 1 and 15. The contest
exchange consists of RST, serial
number, locator and (NH. The annual

70MHz fixed station contest will be
held on March 29.

A 144MHz c.w. contest is being
held on January 19 between 1000-
1600UTC. It has sections for the fixed
station single operator and open cat-
egory. Listeners are also invited to
compete.

The German amateur radio society,
DARC, are holding a winter field day
contest during the weekend of Febru-
ary 1-2. The 1296MHz section will be
held between 0900-1100UTC with the
2.3GHz-47GHz section following on
from 1100-1300UTC, both of these on
February 1. On Sunday 2nd, the 430MHz
section will run from 0900-1100UTC
being followed by the 144MHz section
between 1100-1300UTC.

On February 2, the RSGB are hold-
ing a 430MHz fixed station a nd Affiliated
Societies (AFS) contest.

Scandinavian activity contests will
be held between 1800-2200UTC on the
following dates, 50MHz on January 28
and February 25, 144MHz on January 7
and February 4, 430MHz on January 14
and February 11, Microwaves on
January 21 and February 18. A full set
of rules can be obtained from myself
on receipt of an s.a.e.

Deadlines

Please send your letters to reach
me by the end of the month. I always
write up the column in thefirstweek of
the following month. Don'tforgetthat I
can also receive messages via packet
radio at my mailbox GB7TCM and I can
also be contacted at my DX cluster
GB7DXC.

Photographs of your shack, an-
tennas or any v.h.f. activity are espe-
cially welcome. Other pictorial items
such as QSL cards, awards, certifi-
cates etc are also required. They will
all be returned to you.
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ALTRON
I

COMMUNICATION

A EQUIPMENT
ALWAYS CHOSEN BY PROFESSIONALS
AND DISCERNING RADIO AMATEURS.

COMPACT LATTICE TOWERS
SLIMLINE TUBULAR MASTS
Telescopic-Tiltover, Fixed-Mobile from 3M to
60M. Over 50 Models, suitable for a wide range of
civil and military applications such as:
 Radio Communications
 Amateur Radio
'CCTV and Surveillance
 Meteorological Monitoring
 Aero & Marine Nav Aids
 Flood Lighting etc.
Purpose designed using 4 5m and 3m
section modules for low retracted
heights and cost effective shipping.
Engineered to BS I standards and hot
dip galvanised to BS729 for
protection Wind loads are based on BS
CP3 CHAP V PT 2 1972 for wind speeds
up to 100mphii6Okph (BS8100)

A06-20 "SPACE SAVER" THE
COMPACT 4 BANDER THAT IS
DIFFERENT. 2, 3 OR 4 ELEMENTS
6, 10, 15 AND 20M.
Unique Fully Sealed Coils.

Coupled capacity
hat loaded Yagi with
optimized
performance. Ideal
for small spaces.
Send for full Spec.
sheet. NOW!

< UALITY

,\
RELIABILITY

NK OW. HOW

/t.3

/ V
======2*l

AWE DESIGN-WE MAKE-WE SELL-DIRECT
At manufacturers prices-you get best value.

European Distributor
Classic International

Roermond (NL) 04750-27390
SEND S.A.E. FOR FURTHER DETAILS
AND PRICES OF ALTRON PRODUCTS.

ALTRON COMMUNICATIONS EQUIPMENT LTD.
Unit 1, Plot 20, Cross Hands Business Park, Cross Hands,

Llanelli, Dyfed, South Wales SA14 6R8
Td: 0269 831431 Fax: 0269 845348
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Sit down, relax, get comfortable and
prepare yourself for a.... SHOCK!
Here's something to fill the hearts of
rally organisers with.... HORROR'
Here's 2 opportunities to win a brand new
2m transceiver absolutely.... FREE!

YES, each day one lucky visitor will
walk away with

FREE,a brand new rig absolutely....

To stand a chance of winning, be
within earshot of the Public
Address at 3:30pm
each day in
the....

Britain's most comprehensive
Amateur Radio event.

Saturday
March 7th &

Sunday March 8th

Picketts Lock Centre,
Picketts Lock Lane,

Edmonton,
London,

N9.

LeeValley
LeorePark

For further details please contact The Secretary,
126 Mount Pleasant Lane, Bricket Wood, Herts,

AL2 3XD. Tel/Fax: 0923 678770.

The LONDON AMATEUR RADIO & COMPUTER SHOW
is presented by RADIOSPORT Ltd in association with

Southgate Amateur Radio Club.
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VISA
Instant credit available

Mail/Telephone order by cheque or credit card
Cheques cleared betore goods despatched.

OPEN TUES-SAT 9.00-5.30 STOCK ITEMS USUALLY DELIVERY/INSURANCE PRICES

(CLOSED MONDAYS) DESPATCHED WITHIN 48HRS IN BRACKETS
LUNCH 1-2pm (E8 OE)

Talen t
'Computers

DISK
380Mb ESDI disk drive
52Mb 3.5" IDE disk drive
32Mb 3.5" RLL disk drive
20Mb 3.5" MFM disk drive

MOTHER BOARDS
386sx 20MHz 0Kb RAM

VIDEO CARDS
256Kb VGA card XT/AT
512KbKb VGA card XT/AT
1024Kb VGA card AT

DISK CONTROLLERS
IDE with FD, 2S, 1P, 1G
ESDI WD1007 A-WHA
8 bit RLL and MFM

£400
£170

£85
£70

£160

£30
£65

£100

c Tel: (0533) 376909
Fax: (0533) 376770

For all your computer requirements call
Paul on (0533) 376909

Prices exclude VAT and Postage.

Computer Systems
Quality Computers at affordable prices.

All computers custom built to your specification.
Prices start from:

AT-16MHz l £430
SX-20MHz £520
386-25MHz .... . .. . . ... -- .£660
386-33MHz £760

£30
£50

cry,plent
£30 Gmputers

32 Mountsorrel Lane,
Rothley, Leicestershire
LE7 7PR
Tel: (0533) 376909
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It is possible that readers may have
noticed a change to the signals of the
UK relays of Radio Canada Interna-
tional in the last few weeks. Up until
the end of October, relays emanated
from the BBC World Service Daventry
site in the British Midlands. But, with
the planned closure of Daventry in the
Spring of 1992, RCI's two 300kW
transmitters were shiftedtothe Skelton
transmitting station in Cumbria, which
has recently undergone a major
equipment upgrade. Frequencies and
times are unaffected by this move.

Another broadcaster will soon be
using Skelton as well. Radio Japan has
agreed to lease airtime on the newest
transmitters at the site for up to 10
hours daily, to beam programmes to
Europe, which is at present poorly
served, despite the Gabon relays on
Africa No 1. The BBC World Service
fought off the competing Soviet Minis-
try of Communications, which seems
preparedto lease transmitters left, right
and centre these days.

If you want to keep even more up-
to-date with news from the broadcast
bands, try tuning in to Radiofax. Andy
Burnham tells me that Radiofax is on
the air every Monday and Tuesday on
6.205 and 12.255MHz. The broadcasts
are repeated at 90 minute intervals
and contain media, technical
ence news, together with DX informa-
tion.

On February 3, the World Adminis-
trative Radio Conference will open in
Torremolinos,Spain. The WARC-92will
examine frequencyreallocation across
the spectrum, and some extension of
the short wave broadcast bands is
expected. Extensions favoured by
broadcasters are below 10MHz and
adja cent to existing broadcast bands.

There is much interest in the battle
to advance the date for the introduc-
tion of single-sideband (s.s.b.) by
broadcasters. The final date for the
end of double-sideband (d.s.b.) trans-
missions was set by WARC-HFBC 1987
as the end of 2015. However some
countries, including the United States,
wantthis date broughtforward to 2007
atthe latest. They alsowantanyexten-
sions to the broadcast bands to be
conditional on the use of s.s.b. only in
the extensions. Most broadcasters are
opposed to the early introduction to
s.s.b. This is because a majority of
listeners are not equipped with sets
capable of s.s.b. reception, particu-
larly in the developing countries where
the largest audiences for short wave
radio exist. This will be one of the key
areas to watch, and both Practical
WirelessandoursistermagazineShort
Wave Magazine will keep you in-

formed about developments atWARC-
92.

Derick Marker in Bracknell wrote
to me saying that the 25 and 27MHz
bands never seem to be mentioned in
this column and has sent in details of
his findings logged between 0530 and
0730: Moscow has been heard on

Broadcast Round -up
Reports to Peter Shore via the PW Editorial Office

26.155, 26.575, 26.895, 26.955 and 27.0,
whilst Sweden has been heard on
26.785MHz.Thanks,Derick. I do include
details of the highestfrequencies when
they come to hand and I enjoy having
a spin around that band. Do let me
know what else you hear up there.

If you want to buy a new receiver
that is portable and s.s.b. capable, you
could take a look at the newest set
from Panasonic. The RF-B45 has been
on the market for just a few months
and replaces the RF-B40 receiver. It is
a digitally -tuned set, with coverage on
short wave from 1.6 to 29.995MHz, as
well as medium wave, long wave and
v.h.f.-f.m.

The receiver is attractively de-
signed, with a concave facia to the
right of the loudspeaker housing the
keypad and liquid crystal display. I've
had the opportunity to putthis new set
through its paces and it seems to
perform very well. Sensitivity is good
and selectivityseems adequate forthis
type of portable receiver.

With nine short wave memories
and clock and alarmfunction, it is ideal
for travelling or for bedside use. One
disadvantage is the lack of external
antenna sockets and the mains adap-
tor is extra, but otherwise with such

performance, the RF-B45 can
recommended.

European Stations
All Times GMT(=UTC)

Albania has been moving around
the bands again. Radio Tirana's English
is at 2230 on 9.725,7.215 and 1.395MHz,
whilstthe African broadcast at 1530 is
well received on 11.835 and 9.73MHz.
Some language services have been
disbanded in the last month or two and
more could suffer the same fate. Read
the details first in 'Back -Scatter'.

Roy Merrell reports, amongst much
other news, that Radio France Inter-
national's current schedule with Eng-
lish:

1230-1300 on 9.805, 11.67, 15.195,
15.425, 21.635 and 21.645MHz
(Montsinery)

1400-1500 on 17.65, 21.77 and
11.91MHz (Xian)

1600-1700 on 6.175, 11.705, 15.53,
17.62, 17.795 and 17.85; 11.705 and
12.015MHz are carried by Africa No 1

Relays of RFI via Hungary are heard:

0500-0700 on 15.53MHz
0700-0800 on 15.53 and 17.69MHz
1600-1800 on 15.46MHz

Deutsche Welle's present sched-
ule of short wave transmissions in-
cludes many broadcasts in parallel
with sub -carriers on Astra (11.229GHz
sub carrier 7.56MHz) and Eutelsat
(11.163GHz sub carriers 7.20 and
8.10MHz):

0100 on 11.865,9.77,9.64,9.61,9.565,
7.14, 7.12, 6.145, 6.085 and 6.04MHz

0200 on 17.62, 11.945, 9.69, 9.615,
7.285 and 6.035MHz

0300 on 9.77,9.705,9.64, 9.545,9.535,
7.275, 6.12, 6.085 and 6.045MHz

0600 on 17.875, 15.4,35, 15.185,13.79,
13.61 and 11.765MHz

0900 on 21.60, 15.41 and 9.565MHz
(to Africa)

0900 on 21.68, 21.65, 21.465, 17.82,
17.78,11.915 and 6.16MHz (to Asia and
the Pacific)

1600 on 17.81,15.595,15.415,15.105,
11.785, 9.875, 9.615, 7.225 and 6.17MHz

United Nations

The Italian Radio Relay Service,
the small Milan -based station which
operates in single-sideband and car-
ries programmes from the United Na-
tions, is suffering from some interfer-
ence from BBC World Service trans-
mitting to Turkey and the Balkans.
However, the station is on the air
weekdays 0600-0800, 05001'11600 and
2030-2200 on 7.125MHz. At weekends
the frequency is either 7.125 or 7.30MHz
between 0500 and 1600 and from 2030
to 2200. Alternative channels are 7.29
and 9.815MHz. The transmitter is an

and is fitted with
computer driven frequency change.
Reception reports are welcomed at
PO Box 10980, 20110 Milan, Italy -

please include return postage.
News from Russia includes details

of three easily received new stations.
Radio Rezonas is heard 0500-0700,
1300-1400 and 2000-2200 on 11.85MHz
in parallel with medium wave outlets
on 1.395MHz and 684kHz. Roy Merrall
reports that the station experiences
problems from time to time, for on
November 10th at 1300 there was dis-
jointed audio and long periods with no
modulation. The station identifies
clearly as "Radiostantsa Rezonas".

Radio Ala is a station with lots of
folk music and a schedule:

0700-1500 on 11.965MHz
0730-1600 on 7.40MHz
1530-0700 on 6.155MHz
1630-1800 on 5.04MHz
2200-0700 on 5.04MHz

There is a strongly heard parallel
transmission in the afternoon on
1.386MHz and a weaker signal on
684kHz.

Radio Pamyat is new, and is noted
at 1528 signing -on clearlyon 12.04MHz.
There is a trumpet solo and orchestral
piece used for id, followed by "Govorit
Radiostantsa Pamyat, radio-
programma...". Whilst the station is
heard quite well there is co -channel
QRM until 1700 when VoA in Chinese
signs -off.

From elsewhere in the former So-
viet Union, Radio Vilnius is now heard
at 2230 on 9.71 and 9.675MHz and at
0000 on 17.69, 17.605, 15.18, 9.71 and

7.40MHz. Meanwhile Radio Kiev has
vanished according to Roy Merrall.
Anyone know where it might be?

The British hour of Radio Moscow
is at 2100 and has beentraced to 15.425,
12.06, 12.055, 12.05, 9.895, 9.86, 9.855,
9.795, 9.765, 9.725, 9.72, 9.71, 7.39, 7.34,
7.33, 6.175, 5.96 and 5.95MHz.

Middle East And Africa

Tehran is heard with English:

1130-1230 on 11.93, 11.79, 9.685,
9.525 and 7.215MHz
1930-2030 on 15.26, 9.022 and
6.035MHz
0030-0130 on 15.26, 9.72 and
9.022MHz

Radio RSA's winter schedule is
active now with English:

0400-0500 on 15.23,11.90 and
7.27MHz
1000-1100 on 15.23MHz
1100-1200 on 11.90, 11.8 and
9.555MHz
1500-1800 on 15.16, 11.88 and
7.23M Hz

Other European languages include
French:

0300-0500 on 15.365, 15.12 and
11.92MHz
0500-0700 on 17.815, 15.365 and
15.12MHz
1800-2000 on 15.365 and 11.88MHz

Portuguese

0400-0500 on 7.23MHz
0500-0600 on 11.92MHz
0600-0700 on 15.145MHz
2000-2100 on 4.965MHz
2100-2200 on 11.95MHz
All of these broadcasts are directed
to the African continent.

The Republic of Yemen Radio is still
clearly heard on 5.95 and 9.7798MHz at
0257 when the station signs -on. A bird
calling and chirping for around 90
seconds is followed by what appears
to be the National Anthem. An-
nouncements are in Arabic.

Asia And The
Pacific

Radio Afghanistan has English to
Europe at 1800 on 9.635, 7.215 and
6.145MHz.

Radio Korea's relay via RCI
Sackville has moved from 1030 to 1130
and changed from 11.715 to 9.65MHz,
but reception is poor in Europe be-
cause of the Yamata relay of RFI co -
channel.

Simon Hamer writes to say Radio
New Zealand has dropped 13.785MHz
in favour of 15.12, apparently because
so few sets in the target area have the
21m band. Sri Lanka usesthis channel,
so problems do occur.
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KITS AND READY BUILT PRODUCTS
Individually handcrafted products and qualified technical support

NEW LINEAR WITH PREAMP, 2, 4 or 6 metre versions. RF switched, all
mode SSB/FM/CW/DATA. 2.5W input 25W output. Ideal for FT290, FT690
etc. RX gain 20dB, noise figure <1dB typical. Types TA/RP2S. TA/RP4S,
TA/RP6S. BOX KIT £72.75. BOX BUILT £95.

NEW LINEAR AMPLIFIER, 2.5W in 25W out switched, suits F1-290 and
FT690. Other powers available eg., 5 in 50 out. 10 in 50 out, 5 in 25 out.
State requirements when ordering. Types TA2S1, TA4S1, TA6S1. BOXED
KIT £56.25. BUILT £68.75.

TRANSVERTERS from 10 metres to 2. 4, or 6 metres. 500mW output. low
noise and 15dB gain RX side. Types TRC2-10, TRC4-10, TRC6-10. PCB KIT
£55.50, PCB BUILT £83. BOXED KIT £78, BUILT £110.50. Add £7.50 to kit
or £10 to built prices for repeater shift.

TRANSVERTERS for <1mW 10 metre drive. Buffered versions of above
types TRC2-1OB, TRC4-1OB, TRC6-1OB. PCB KIT £64.25, PCB BUILT £94.
BOXED KIT £85.75. BUILT £127.

TRANSVERTERS from 2 metres to 4 or 6 metres, 500mW-5W 2 metre
drive. Includes an interface for RF sensed switching and attenuation. Types
TRC4-2i (built only). TRC6-10i, prices as buffered versions above.

LINEAR AMPLIFIERS 500mW in 25W out switched, suit transverters
above. Types TA2S2. TA4S2, TA6S2. BOXED KIT E71, BUILT £89.25.

RECEIVE PREAMPS low noise, 20dB gain adjustable, 100W handling.
Types RP2S, RP4S. RP6S, RP1OS. BOXED KIT £28.50, BUILT £39.00.
Masthead versions RP6SM, RP2SM. BOXED KIT £46.50, BUILT £59.

RECEIVE CONVERTERS add 2. 4 or 6 metres to receiver tuning
28-30MHz. low noise, 26dB gain, types RC2-10, RC4-10, RC6-10. Or add 4.
6 or 10 metres receive to a 2 metre transceiver, low noise, 15dB gain, types
RC4-2, RC6-2. RC10-2. PCB KIT £22.50, PCB BUILT £31.75. BOXED KIT
£38.25, BUILT £49.50

REPEATER TONERURST 1750Hz auto-toneburst type AT1750, PCB KIT
£5, BUILT £7

VAT & P&P inclusive prices.
Send SAE for free full catalogue

8 SPECTRUM COMMUNICATIONS
UNTT 4 GROVE TRADING ESTATE, DORCHESTER, DORSET

Telephone: 0305 262250 Shop times: 9-1, 2-5 Tue-Fri, 9-I Sat. Closed Sun & Mon

Commtmication
Services

THE I U)I() spEcuusrs

0453-827292
Lincs ti1)c11 till 9p111

AP Electronics
Commodore

Drake
Yupiteru

Shareware
Uniden

Two way radio
Ham radio
Carphones
Computers

Approved Commodore dealer

Send 'V.1.50 for latest catalogue
(vitindcd on first order)

ISI Diiverim cum:. (1,10 2ENV

PW SUBSCRIBERS'
CLUB

Be sure of your copy every month and qualify for the
Subscribers' Club as well. Special offers and discounts

normally available to all members, including those
abroad.

This month, Practical Wireless Subscribers' Club
Members have the chance to buy a book, which could
form the basis of their QRP speciality collection.

If you're a QRP enthusiast, orjustlike building some
of his excellentdesigns,the lstedition of Doug DeMaw's
W1FB's QRP Notebook will be a welcome addition on
your bookshelves.

Nowthat the new, completely re -written 2nd edition
is available, you oughtnot to miss the chance of buying
the original book while it's still available. The first of
W1FB's PW articles is published in this issue, providing
us a taste of his approach to the hobby. So, don't be
disappointed, make sure you can get both editions of
W1FB's QRP Notebook!

As a member of the PW Subscribers' Club, you can
buy your 1st edition ofW1 FB's QRP Notebook forf4.25
including postand packing.

Please indicate the type of subscription required:
PRACTICAL WIRELESS 1YEAR
O E19.00 (UK)
O E21.00 (Europe)
 E22.00 (Rest of World)

SHORT WAVE MAGAZINE 1 YEAR
 £21.00 (UK)
0E23.00 (Europe)
O £25.00 (Rest of World)

SPECIAL JOINT SUBSCRIPTION 1 YEAR ONLY
U E34.00 IUKI
U E37.00 (Europe)
U E39.00 (Rest of World)

Prices current at January 1992
Subscription to commence with issue dated

u Please send me a copy of the 1st edition of Doug
DeMaw's W1FB's QRP Notebook0£4.25 including
post and packing.

To: PW Publishing Ltd., FREEPOST, Subscriptions Dept., Enefco
House, The Quay, Poole, Dorset BH15 1PP

Name

Address

LI I enclose cheque/PO (Payable to PW Publishing Ltd) E

LI Charge to my AccessNisa Card the amount of E

Card No.
Credit Card OrdersValid from can be taken on

(0202) 666624.Signature

to

If you do not want to deface your PVV a photocopy of this coupon
will be accepted.
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KENWOOD

YAE SR STANDARD

COMMUNICATIONS LIMITED
SPECIALISTS IN DRESSLER

ACTIVE RECEIVE ANTENNAS

ARA 1500
50-1500MHz

'N' Type Connection
Gain 11.5dB
Noise 3.0dB

Intercept point 3rd order + 21dbm
£163.00

Now with fully tuneable interface.

ARA60
30kHz to 60MHz up to 100MHz.

Size: 940 mm high
64 mm diameter

Gain: 11dB
Intercept point 3rd order + 44dbm

£163.00

YUPITERU
MVT 7000 £289
AOR 3000 A new model £765
AOR 2000 £269
AOR 1500 New model SSB £P.O.A.

SHINWA SR001
PRICE BREAKTHROUGH

£299

191 FRANCIS ROAD
LEYTON  E10 6N0  LONDON

TELEX 8953609 LEXTON G
PHONE 081-558 0854 081-556 1415

FAX 081-558 1298

24hr Hotline ansaphone No: 081-558 0854

OPEN MON - FRI 9AM - 5.30PM
OPEN SAT - 9.30AM - 4.30PM

INTEREST FREE HP FACILITIES AVAILABLE ON
MANY ITEMS PROMPT MAIL ORDER

VISA TRANSAX

Prices correct at time of going to press.
Please phone for latest quote.
Or contact your local agent anytime on the following number:
Terry (Biggleswade, Beds) 0767 316431
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RSGB

IC781
IC970 E/H
IC725
IC726
IC2SE
IC2SET
IC765

ICR72
£659

ICR71 ICR7000
£875 £1015

JIM t..t

70

ICR7100 -£1120

ICOM

NOW IN STOCK
IC-P4ET

NEW 70CMS
PORTABLE

£2550
ICR100 £510
ICW2 NOW IN STOCK £395
IC2SRE £425
IC7100 New super scanner £1120
IC2410 Mobile £659
IC4SRE £445
ICR9000 £4080

SONY
SW77
ONLY

£349

NRD
NRD535 only £1095
NRD535D MODEL IN STOCK £1731

NRD535

DIAWA POWER

METERS NOW IN

KENWOOD
R5000 £875
TS9505D £2995
R2000 £599
TS790E £1525
TS850 Including ATU £1547
TH77 £395
TH27 £254
TM741 (New Model) £729
Lowe HF225 £429
TS450 including ATU £1298

TS450
inc.
ATU .1. -

- -

STANDARD
C5608 £650
C528 AX700
C112 £230

FEW ONLY
C500 £299

YAESU
FT5200 FT736 FT26
FT1000 FT76 FT757GX
FT990 FT747GX FT767

ALINCO
DJX-1 £269
DJF-1 £239
DJS-1 £179
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BOOK SERVICE VISA

0202 665524
The books listed have been selected as being of special interest to our readers. They are
supplied from our editorial address direct to your door. Some titles are overseas in origin.

HOW TO ORDER
POST AND PACKING; add £1.00 for one book, £2.00 for two or more books, orders over £40 post and packing free, (overseas readers add £1.75 for one book, £3.50
for two or more for surface mail postage) and send a postal order, cheque or international money with your order (quoting book titles and quantities) to PW Publishing Limited,
FREEPOST, Enefco House, The Quay, Poole, Dorset BH15 1PP. Please make your cheques payable to Practical Wireless, payment by Access, Mastercard, Eurocard or Visa
also accepted on telephone orders to Poole (0202) 665524. Books are normally despatched by return of post but please allow 28 days for delivery. Prices correct at time of going
to press. Please note: all payments must be made in Sterling.

0/P = Out of print, 0/S = Out of stock.

NEW BOOKS
AMATEUR RADIO
AN INTRODUCTION TO RADIO WAVE PROPAGATION (BP293)
J.G. LEE
How does the sun and sunspots affect the propagation of the radio waves which
are the basis of our hobby? They affect the ionosphere. but differing frequencies
are treated differently Find out how to use charts to predict frequencies that will
be the most profitable Wat effect will noise have on the signal' Find out with this
book 116 pages 095

AN INTROOUCTION TO VHF)UHF FOR RA010 AMATEURS (SPRIT)
1.0. Pool. An excellent book to go with the new Novice or full callsign. Nine
chapters and an appendix deal with all aspects and frequencies from 50 to
1300MHz. 96 pages 1250

W1FB's OESIGN NOTEBOOK
Ooug 0.MAW W1EBThis books alined at the non -technical amateur who
wants to build simple projects and obtain a basic understanding of amateur
electronics. 195 pages £3.50

UP CLASSICS
Edited by Bob Schatgen KU7G
Operating 011P is fun This book increases the enjoyment by showing you how to
build items that you can be proud of. The can hoold their own against the
'Kenyaeconi rig, and come much cheaper too. Extracts from OST and the ARRL
handbook, superbly packed in. 274 pages 6.95

THE SATEWTE EXPERIMENTER'S HANDBOOK Lid Editi..
Martin Oavidoft K2UBC
The book is divided into four main sections - History, Getting Started. Techincal
Topics and Appendices. It provides information on spacecraft built by. and for,
radio amateurs. In addition, it discusses weather. TV -broadcast and other
satellites of interest to amateurs.313 pages 64.50

MIRES HELP FOR NEW HAMS
Doug Dinar, W1FB
This book covers everything from getting acquainted with new equipment to
constructing antennas. station layout. interference and operating problems loon.
the -air conduct and procedures. 155 pages £0.15

CONSTRUCTION
COIL DESIGN AND CONTRUCTION MANUAL (BP160)
B.B. Batumi
Covering audio to r.f. frequencies, this book has designs for almost everything.
Sections cover such topics as mains and audio output transformers, chokes and
r.f.coils. What is the required turns ratio? This book will show you how to find out.
Text and tables. 160 pages E250

SIMPLE ELECTRONIC CIRCUIT AND COMPONENTS 113P821
FA WILSON
Components. circuits, formulae and radio matters are dealt with in this book. A
book toldl in the gaps that appear when taking the RAE or the Novice course Also
eminently suitable for anyone wishing to study at home 209 pages. E3.50

SHORT WAVE SUPERHET RECEIVER CONSTRUCTION IBP2761
RA Panfold A general purpose receiver to build, from antenna to audio.
described in understandable English 74 pages 12.95

ANTENNAS
ALL ABOUT CUBICAL OUAD ANTENNAS
°William I. Orr W6SAI and SMart 0. Cowen IVWX
The quad antenna came into being, and popularity, over 50 years ago. This book
shows you how to design build and 'feed' this versatile antenna. IF you just want
to build one then, there are ready to go designs for bands between 7 and 50MHz
122 pages £6.75

THE ANTENNA EXPERIMENTER'S GUIOE
Peter Dodd G3LDO Although written for Radio Amateurs this book will be of
interest to anyone who enjoys experimenting with antennas You only need a
very basic knowledge of radio 8 electronics to get the most from this book.
207 pages EI.9p

FAULT FINDING
MORE ADVANCED TEST EQUIPMENT CONSTRUCTION (13P249)
RA. Perdold
A follow on from Test Equipment Construction (8P248) this book looks at digital
methods of measuring resistance, voltage, current, capacitance and frequency.
Also covered is testing semi -conductors, along with test gear for general radio
related topics 102 pages 0.50

NOW TO USE OSCILLOSCOPES ANO OTHER TEST EQUIPMENT (BPCS))
RA. Penfold
Hints and ideas on how to use the test equipment you have. to .huck out, or fault

find on electronic circuits. Many diagrams of typical waveforms and circuits,
including descriptions of what waveform to expect with particular faults, or
distortion in audio amplifiers 104 pages 050

LISTENING GUIDE
FERRELL'S CDNRDENTIAL FREQUENCY UST
Compiled by Geoff Halligay
The band 4-28MHz covered in great depth. Who's using what frequency and made,
what's that callsign? These are some of the answers this book will help you find.
A very comprehensive book 390 pages. E17.95

SOUNDS EASY (1991 EDMON)
Compiled by Ken Davies
A complete guide to the numerous local radio stations throughout the UK If you
do a lot of travelling this book is invauable Itemised by areas, it makes 1 inding
you kind of sounds easy .52 pages 6.95

AIR TRAFFIC RADIO
1991 Edition Ken Oasis*
Frequencies and abbreviations used in air traffic control throughout the UK.
Where to listen for tower, ground and radar control in civilian and other airports.
It also includes a small section on off -shore oil related use. 64 pages. 53.95

INTERNATIONAL RA010 STATIONS GUIDE 113P2551
Now revision by Peter Shore
As in, 'Broadcast Roundup. his column in P W Peter Shore has laid this book out
in world areas. There are sections covering English language transmissions.
programs for OXers and sw Is. Along with sections on European medium wave
and UK f.m stations 266 Polles. £5.95

THEORY
FUTHER PRACTICAL ELECTRONICS CALCULATIONS AND FORMULAE
(BP144) F.A. Wilson Contains sections about electrical basics, electrostatics,
electromagnetism. mathematics. signal processing and generation, amplifiers.
noise distortion and reliability On the radio front there are sections about e...
waves, spectrum matters. receivers. antennas and transmission line
calculations Finally general formulae and conversion factors are given with a
short history of electronics squeezed in at the end 450 pages. E4.95

REFLECTIONS Trensmiuion Lines & Antennas
M.Walter Maxwell INIDU
This will help dispel the half-truths and outright myths that many people believe
are true about transmission lines, standing waves, antenna matching, reflected
power and antenna tuners. 323 pages E14.90

RADIO
AIR & METED CODE MANUAL
10111 Edition. Joerg Klingourfues
Detailed descriptions of the World Meteorological Organisation Global
Telecommunication System operating FAX and Rif/ meteo stations. and its
message format with decoding examples. Also detailed description of the
Aeronautical Fixed Telecommunication Network amongst others. 289pages E15.00

HIGH POWER WIRELESS EQUIPMENT
Articles from Practical Electricity 1910-11
Edited by Henry Walter Young
A reprint of interesting practical articles from the very early days of radio.
99 pages £6.85

PASSPORT TO WORLD BAND RADIO 1992
This book gives you the information to explore and enjoy the word of broadcast
band listening. It includes features an different international radio stations,
receiver reviews and advice as well as the hours and languages of broadcast
stations by frequency 398 pages 04.50

RADIOTELETVPE CODE MANUAL
18th Edition. Jong Klingaiduss
This book gives detailed descriptions of the characteristics of telegraph
transmission on short waves. with all commercial modulation types including
voice frequency telegraphy and comprehensive information on all PIETY systems
and c w alphabets. 96Pages. Mai

RESCUE
Paul B IL Pool Betylff
This book follows the life and conditions of rescue helicopter crews. This is not
drama. this is real life and it makes a true impression of the rescuennces for the
reader. There are transcriptions of air/ground and between crew dialogues. a
surnrnaray of the main distress and resuce radio frequencies and helicopter base
locations 192pages 6.90

SCANNERS (Third Edition)
Peter Roues GUIDKD
A guide for users of scanning receivers. covering hardware, amennas, accessories,
frequency allocations and operating prodedures 245 pages 6.95

SCANNERS 2
Peter Rouse GUT DKO
The companion to Scanners, this provides even more information on the use of the
v.h.f. and u.h f. communications band and gives contractional details for
accessories to improve the performance of scanning equipment
216 pages. 60.95

SHORT WAVE RADIO LISTENERS' HANOBOOK
Arthur Miller
In easy -to -read and non -technical language, the author guides the reader through
the mysteries of amateur, broadcast and CB transmissions 207 pages. OM

WORLDWIDE HE RADIO HANDBOOK
Marlyn R. Cooke
This book lists high frequencies used by aircraft andaeronautical ground stations.
Divided into sections. Military. Civil etc. The book should be easy to use E6.95

1934 OFFICIAL SHORT WAVE RADIO MANUAL
Edited by Hugo Comeback
A fascinating reprint from a bygone age with a directory of all the 1934 s.w.
receivers, servicing information, constructional projects, circuits and ideas on
building vintage radio sets with modem pans. 260 pages. E10.15

TELEVISION

A W-LIXERS HANDBOOK IBP1781 R. Bunaey
Information on transmission standards, propagation, receivers including multi -
standard, colour, satellites, antennas, photography, station identification,
interference etc. Revised and updated 1986 87 pages 6.95

GUIDE TO WDRLD-WIDE TELEVISION TEST CARDS
Edition 3. Keith Hamer 8 Gerry Smith
Completely revised and expanded, this is a very handy and useful reference book
for the DM enthusiast. Over 200 photographs of Test Cards. logos, etc_ world
wide 60pages 6.95

THE ATV COMPENDIUM
Mike Weeding G61131.1
This book is for those interested in amateur television, particularly the home
construction aspect. There is not a 70cm section as the author felt this is covered
in other books. Other fields. such as 3cm TV, are covered in depth. A must for the
practical AN enthusiast 104 pages. 000

SATELLITES

AN INTRODUCTION TO SATELLITE TELEVISION (BP195)
F. A_ Wilson
Answers all kinds of questions about satellite television. For the beginner thinking
about hiring or purchasing a satellite TV system there are details to help you along.
For the engineer there are technical details including calculations, formulae and
tables 104 pages 6.95

SATEWTE TELEVISION A layman's guide
Peter Pearson
Pictures from space, that's what satellite television is all about. Orbiting satellites
35000km high receiver TV signals from stations on the earth and retransmit them
back again. This book explains all you need to know to set up your own satellite
IV terminal at home, dish and accessories, cable and tuner. 73pages. E1.110

SATELLITE TELEVISION INSTALLATION GUIDE
2nd Edition. John Breeds
A practical guide to satellite television. Detailed guidlines on installing and
aligning dishes based on practical experience. 56pages. E11.95

THE SATEWTE BOOK IA complete guide to satellite TV theory end
practice)
John Breads
This book deals almost exclusively with television broadcast satellites and is a
comprehensive collection of chapters on topics. each written by a expert in that
field. It appears to be aimed at the professional satellite system installer, for
whom it is invaluable, but it will be appreciated by a much wider audience anyone
interested in satellite technology 280pages f27.00

WEATHER SATELLITE HANDBOOK 4th 'dinar
Dr Ralph E. 'legged W6117137
This book explains all about weather satellites, how they work and how you can
receive and decode their signals to provide the fascinating pictures of the world's
weather. There are plenty of circuit diagrams and satellite predicting programs.
I92pages E14.50

THEORY

A BEGINNERS GUIDE TO MODERN ELECTRONIC COMPONENTS
IBP285)
RA. Penfold
This book covers a wide range of modern components The basic functions of the
components are described. but this is not a book on electronic theory and does not
assume the reader has an in-depth knowledge of electronics It is concerned with
practical aspects suchas colour codes. deciphering code numbers and the suitability
169 pages E3.45

A11010 (Elements of electronics - book 6)
F.A. Wilson
This book studies sound and hearing, and examines the operation of microphones,
loudspeakers. amplifiers, oscillators, and both disk and magnetic recording.
Intended to give the reader a good understanding of the sub1ect without getting
involved in the more complicated theory and mathematics. 320 pages. £3.95

EVERYOAY ELECTRONICS DATA BOOK
Mike Tooley BA
This book is an Invaluable source of information of everyday relevance in the world
of electronics. It contains not only sections which deal with the essential theory of
electronic circuits, but it also deal with a wide range of practical electronic
applications. 250 pages E895

FILTER HANDBOOK A practical design guide
Stefan Nierriadoniski
A practical book, describing the design process as applied to filters of all types.
Includes practical examples and BASIC programs. /95 pages f25.00

FROM ATOMS TO AMPERES
F.A.Wilson
Explains in simple terms the absolute fundamentals behind electricity and
electronic. 244pages. 0.50

PRACTICAL ELECTRONICS CALCULATIONS AND FORMULAE (BP53)
F. A. Wilson
This has been written as a workshop manual for the electronics enthusiast. There
is a strong practical bias and higher mathematics have been avoided where
possible 149 pages 0.95

SOLID STATE DESIGN FOR THE RADIO AMATEUR
Les Heyward W7701 and Doug DeMew W1FB
Back in print by popular demand' A revised and corrected edition of this useful
reference book covering all aspects of solid-state design. 256 pages. E10.95

THE ARM ELECTRONICS DATA BOOK
Doug Dokilaw W1FB
Back by popular demand, completely revised and expanded, this is a handy
reference book for the r f designer, technician, amateur and experimenter,
260 pages 6.95

TRANSMISSION UNE TRANSFORMERS
Jerry Sevick W2F8111
This is the second edition of this book, which covers a most inriguing and
confusing area of the hobby. It should enable anyone with a modicum of skill to
make a balun, etc 270 pages E13.50
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LISTENING GUIDES
AIR BAND RADIO HANDBOOK (3rd Edition(
David J. Smith
Listen to conversations between aircraft and ground control. The author, an air
traffic controller. explains more about this listening hobby 174 pages. E7.58

DIAL SEARCH
1991 Edition. Georg* Wilcox
The listener's check list and guide to European broadcasting Covers m w ,I.w
v ht and s w including two special maps. 54 pages 0.95

FLIGHT ROUTINGS 1931

Identifies the flights of airlines, schedule, charter. cargo and mall. to and from the
UK and Eire and overflights between Europe and America. 104 pages. E525

GUIDE TO BROADCASTING STATIONS
26th Edition 1999/90. Philip Darrington
Frequency and station data, receivers, antennas. Latin American DXing. reporting,
computers in radio, etc.
240 pages E111.55

GUIDE TO FACSIMILE STATIONS 11th Edition
Joerg Klingenfuss
This manual is the basic reference book for everyone interested in FAX. Frequency,
callsign, name of the station, ITU country/geographical symbol, technical
parameters of the emission are all listed. All frequencies have been measured to
the nearest 100Hz 408 pages E16.00

GUIDE TO FORMER UTILITY TRANSMISSIONS
3rd Edition. Joerg Klingenfuss
Built on continuous monitoring of the radio spectrum from the sixties until the
recent past. A useful summary of the former activities of utility stations providing
information for the classification and identification of radio signals 126 pages.
13.00

GUIDE TO UTILITY STATIONS
9th Edition. Joerg Klingenfuss
This book covers the complete short wave range from 3 to 30MHz together with
the adjacent frequency bands from 0 to I 50kH: and from 1.6 to 3MHz. It includes
details on all types of utility stations including FAX and RTTY. There are 15802
entries in the frequency list and 3123 in the alphabetical callsign list plus press
services and meteorological stations 502 pages E19.00

HF OCEANIC AIRBAND COMMUNICATIONS
3rd Edition. Bill Laver
HF aircraft channels by frequency and band, main ground radio stations. European
Aft networks and North Atlantic control frequencies 31 pages 13.95

MARINE UK RADIO FREQUENCY GUIDE
Bill Layer
A complete guide to the UK sw. and v.h.f. manna radio networks. Useful
information, frequency listings and the World Marine Coastal Phone Stations.
62 pages. E4.95

NEWNES SHORT WAVE USTENING HAND BOOK
Jon Pritchard GIUQW
A technical guide for all short wave listeners. Covers construction and use of sets
foe the s w.1 who wants to explore the bands up to 30MHz. 288pages. E1495

RADIO LISTENER'S GUIDE 1991
Clive Woodyear
This is the third edition of the essential guide ofr all radio listeners. Simple -to -use
maps and charts show the frequencies for all the radio stations in the UK. When
travelling or at hone, the guie gives you all the frequencies you'll ever need. S
pages. 112.9IT

THE COMPLETE VHF/UHF FREQUENCY GUIDE
1991 Edition.
This book gives details of frequencies from 26-2250MH: with no gaps and who
uses what. Recently updated. there are chapters on equipment requirements as
well as antennas. etc 86 pages. E5.95

THE INTERNATIONAL VHF FM GUIDE
7th Edition. Julian Baldwin G3UHK and Kris Partridge 611AUU
TThe latest edition of this useful book gives concise details of repeaters and
beacons worldwide plus coverage maps and further information on UK repeaters.
79 pages E2.85

THE POCKET GUIDE TO RTTY AND FAX STATIONS
Bill Laver
A handy reference book listing RTTY and FAX stations, together with modes and
other essential information The listing is in ascending frequency iorder. from 1.5
to 27 1MHz. 60 pages. E295

SHORT WAVE LISTENERS CONFIDENTIAL FREQUENCY UST (Eighth
Edition)
Bill Lavas
Covering the services and transmission modes that can be heard on the bands
between t.635 and 29.7MHz. £71.95

WORLD RADIO TV HANDBOOK 1991
Country -by -country listings of I.w.,m w & s.w. broadcast and TV stations. Receiver
test reports. English language broadcasts. The s.w.l.'s 'bible'. 576 pages. £17.16

INTERFERENCE
INTERFERENCE HANDBOOK (USA)
William R. Nelson WASFOG
How to locate and cure r.f.1 for radio amateurs, CBers and TV and stereo owners

253 pages E9.50

AMATEUR RADIO

ALL ABOUT VHF AMATEUR RADIO (USA)
W. I. Orr W135111
VHF/UHF propagation, including moonbounce and satellites, equipment and
antennas. 172 pages. E9.50.

AMATEUR RADIO CALL BOOK (RSGB)
1991 Edition
Now incorporates a 122 -page section of useful information for amateur radio
enthusiasts 429 pages. £7.20

AMATEUR RADIO SATELLITES the finrt M years
Arthur C. Gee G2UK
This souvenir publication is mainly a pictorial account of thepattemoldevelopments
which have occurred over the last 25 years in amateur radio satellite operations.
34 pages £2.E

AN INTRODUCTION TO AMATEUR COMMUNICATIONSSATELUTES NMI
A. Pickard
This book describes several currently available systems, their connection to an
appropriate computer and how they can be operated with suitable software. 102
pages 13.95

AN INTRODUCTION TO AMATEUR RADIO (BP257)
I. D. Pools
This book gives the newcomer a comprehensive and easy to understand guide
through amateur radio. Topics include operating procedures, jargon, propagation
and setting up a station 150 pages. E3.50

HINTS AND KINKS FOR THE RADIO AMATEUR
Edited by Charles L Hutchinson and David Newkirk
A collection of practical ideas gleaned from the pages of 0S7maganne
152 pages. E4.95
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HOW TO PASS THE RADIO AMATEURS' EXAMINATION (RSGB)
Clive Smith G4FZH and George Boehm G3HB
The background to multiple choice exams and how to study for them with sample
RAE papers for practice plus maths revision. 88 pages £8.70

PASSPORT TO AMATEUR RADIO
Reprinted from PW1911-19112
The famous series by GW3JGA, used by thousands of successful RAE candidates
in their studies. Plus other useful articles for RAE students.
96 pages. E1.50

PRACTICAL GUIDE TO PACKET OPERATION IN THE UK
Mike Mansfield G6AWD
Introduces the concept of packet radio to the beginner. Problem areas are discussed
and suggestions made for solutions m minimise the problems. Deals with the
technical aspects of packet taking the reader through setting up and provides a
comprehensive guide to essential reference material 91pages. 13.95

RADIO AMATEUR'S GUIDE TO RADIO WAVE PROPAGATION
(HF Bands). F. C. Judd G2BCX
The how and why of the mechanism and variations of propagation in the h I. bands.
144 pages £10.95

THE 1991 ARRL HANDBOOK FOR THE RADIO AMATEUR
This is the 66th edition of this very useful hardback reference book. Updated
throughout it has several new sect ionscovering oscilloscopes, spectrum analysers.
digital frequency synthesis. phase -noise measurement and new constructional
projects 1200 pages. OM

THE ARRL OPERATING MANUAL
Another very useful book from the ARAL. Although writen for the American radio
amateur, this book will also be of use and interest to the UK amateur
684 pages E12.95

THE ARRL SATELLITE ANTHOLOGY
The best from the Amateur Satellite News column and articles out of 31 issues of
(1ST have been gathered together in this book. The latest information on OSCARs
9 through 13 as well asd the RS satellites is included. Operation on Phase 3
satellites (OSCAR 10 and 131 is covered in detail 97 pages. E5.95

THE ARRL UHF/MICROWAVE EXPERIMENTER'S MANUAL
Varioua Authors
A truly excellent manual for the keen microwave enthusiast and for the budding
'microwave( With contributions from over 20specialist authors. Chapters covering
techniques, theory, projects. methods and mathematics 446 pages £14.50

THE COMPLETE DrEft
Bob Locher W9KNI
Now back in print, this book covers equipment and operating techniques for the DX
chaser, from beginner to advanced 187 pages £7.95

THE RADIO AMATEUR'S DX GUIDE (USA)
15th Edition
The guide contains information not easily obtained elsewhere and is intended as
an aid and quick reference for all radio amateurs interested in DX
38 pages 1295

THE RADIO AMATEUR'S QUESTIONS & ANSWER REFERENCE MANUAL
4th Edition. R. E.G. Petri GICG.1
This bock has been compiled especially for students of the City and Guilds of
London Institute RAE. It is structured with carefully selected multiple choice
questions, to progress with any recognised course of instruction, although is is not
intended as a text book 280 pages. 0.95

THE RAE MANUAL I RSGB)
G.L Banbow G3HB
The latest edition of the standard aid to studying for the Radio Amateurs'
Examination Updated to cover the latest revisions to the syllabus
132 pages E6.70

YOUR GATEWAY TO PACKET RADIO
Stan Horfema WARM
What is packet radio good for and what uses does it have for the 'average' amateur?
What are protocols? whre. why. when? Lots of the most asked questions are
answered in this useful book. It included details of networking and space
comunications using packet 278 pages. £116

MAPS
IARU LOCATOR MAP OF EUROPE
DARC
This multicoloured, plastics laminated, map of Europe shows the AIRU
('Maidenhead') Locator System. Indispensible for Me v.h.f. and u hi DXer.
6811 a 872mm ELS

NORTH ATLANTIC ROUTE CHART
This is a five -colour chart designed for the use of ATC in monitoring transatlantic
flights. Supplied folded. 740 x 520ern. £4.50

RADIO AMATEUR'S MAP OF NORTH AMERICA (USA)
Shows radio amateur prefix boundaries, continental boundaries and zone
boundaries 760 x 536ern £3.50

RADIO AMATEUR'S PREFIX MAP OF THE WORLD (USA)
Showing prefixes and countries. plus listings by order of country and of prefix
1014 x 711rrrn £3.50

RADIO AMATEUR'S WORLD ATLAS (USA)
Seventeen pages of maps, including the world -polar protection. Also includes the
table of allocation of international callsign series. E4.50

DATA REFERENCE

DIGITAL IC EQUIVALENTS AND PIN CONNECTIONS (BP140)
A. Michaels
Equivalents and pin connections of a popular selection of European, American and
Japanese digital i.c s 256 pages E5.95

INTERNATIONAL TRANSISTOR EQUIVALENTS GUIDE IBF15)
A. Michaele
Possible substitutes fora popular selection of European, American and Japanese
transistors. 370 pages. 93.95

NEWNES AUDIO & HI-FI ENGINEER'S POCKET BOOK
Vivien Capol
This is a concise collection of practical and relevant data for anyone working on
sound systems. The topics covered include microphones, gramaphones, COs to
name a few 190 pages Hardback £10.95

NEWNES COMPUTER ENGINEER'S POCKET BOOK
This is an Invaluable compendium of facts, figures, circuits and data and is
indispensable to the designer, student, service engineer and all those interested
in computer and microprocessor systems 203 pages. Hardback E10.15

NEWNES ELECTRONICS POCKET BOOK
5th Edition
Presenting all aspects of electronics In a readable and largely non -mathematical
form for both the enthusiast and the professional engineer
3/Spades. Hardback £10.95

NEWNES RADIO AMATEUR AND USTENER'S POCKET BOOK
Sieve Mosey G3FZX
This book is a collection of useful and intriguing data for thetraditionaland modem
amateur s well as the sw.L Topics such as AMTDR, packet radio, SSW, computer
communications and maritime communications are all covered. 160 pages. 13.95

NEWNES RADIO ANO ELECTRONICS ENGINEER'S POCKET BOOK
18111 Edition. Keith Brindlsy
Useful data covering math, abbreviations, codes, symbols, frequency bands/
allocations, UK broadcasting stations, semiconductors, components, etc
325 pages. Hardback £9.95

POWER SELECTOR GUIDE (11P235)
J. C. J. Van es Yee
This guide has the information on all kinds of power devices in useful categories
(other than the usual alpha numeric sort) such as voltage and power properties
making selection of replacements easier. 160 pages E4.95

CONSTRUCTION
HOW TO DESIGN AND MAKE YOUR OWN PCBs IBP1211
R. A. Penfold
Designing or copying printed circuit board designs from magazines. including
photographic methods 80 pages E250

INTRODUCING 01IP
Collected ankles from PW 1993-1965
An introduction to low -power transmission fORP). This book includes full
constructional details of a variety of designs by Rev. George Dobbs G3RJV for
transmitters and transceivers covering Top Eland to 14MHz, together with test
equipment by Tony Smith G4FAI. 64 pages. E1.50

MORE ADVANCED POWER SUPPLY PROJECTS (BP192)
R. A. Pantold
The practical and theoretical aspects of the circuits are covered in some detail.
Topics include switched mode power supplies, precision regulators, dual tracking
regulators and computer controlled power supplies, etc. 92 pages. MI5

POWER SUPPLY PROJECTS (BP70)
R. A. Pentold
This book gives a number of power supply designs including simple unstabifised
types, fixed voltage regulated types and variable voltage stabilised designs.
91 pages £2.50

PRACTICAL POWER SUPPUES
Collected articles from PW 1978-1995
Characteristics of batteries. transformers, rectifiers, fuses and heatsinks. plus
designs for a variety of mainsdriven power supplies, including the P W"Marchwood"
giving a fully stabilised and protected 12V 30A d.c. 48 pages E1.23

01W NOTEBOOK
Doug Donne W1FB
This book deals with the building and operating of a successful ORP station Lots
of advice is given by the author who has spent years as an ardent ORPer. All the
text is easy -to -read and the drawings large and clear. 77 pages E4.95

TEST EQUIPMENT CONSTRUCTION IBP2411)
R.A.Psefold
Describes, in detail, how to construct some simple and inexpensive, but extremely
useful, pieces of test equipment. 104 pages 12.95

50 (FEE) FIELD EFFECT TRANSISTOR PROJECTS (BP39)
F.G.Rayer
50 circuits for the owl., radio amateur, experimenter or audio enthusiast using
tett 104 pages E2.95

ANTENNAS (AERIALS)
ALL ABOUT VERTICAL ANTENNAS (USA)
W. I. Orr WSSAI & S. D. Cowan W2LX
Theory, design, construction, operation. the secrets of making vertical work.
191 pages 13.50 0/S

AN INTRODUCTION TO ANTENNA THEORY (BP191)
N. C. Wright
This book deals with the basic concepts relevant to receiving and transmitting
antennas. Lots of diagrams reduce the amount of mathematics involved.
86 pages 1235

ANTENNA IMPEDANCE MATCHING
Wilfred N. Caron
Proper impedance matching of an antenna to a transmission line is of concern to
antenna engineers and to every radio amateur a properly matched antenna as the
termination for a line minimises teed -line losses. Power can ba fed to such a line
without the need for a matching network at the line input. There is no mystique
involved in designing even the mostcomplex multi -element metworlts for broadband
coverage. Logical step-by-step procedure is followed in this book to help the radio
amateur with this task 192 pages E11.95

BEAM ANTENNA HANDBOOK (USA)
W. I . Orr W6SAI & S. D. Cowan W2LX
Design, construction, adjustment and installation of h f beam antennas
198 pages. E7.50

NOVICE ANTENNA NOTEBOOK
Doug DeMew W1FB
Another book from the pen of WI FU, this time offering 'new ideas for
beginning hams" All the drawings are large and clear and each chapter ends
with a glossary of terms. 130 pages. E6.95

OUT OF THIN AIR
Collected Antenna Articles from PH1877-1911
Including such favourites as the ZL Special and '2BCX 16 -element beams for 2m,
and the famous 'Slim Jim', designed by Fred Judd G2BCX. Also features systems
for Top Band, medium wave/long wave loop designs and a v.h.f. direction finding
loop Plus items on propagation, accessories and antenna design.
80 pages ELIO

SIMPLE. LOW-COST WIRE ANTENNAS FOR RADIO AMATEURS (USA)
W. I. Orr W6SAI & S. D. Cowan W2LX
Efficient antennas for Top Band to 2m, including "invisible" antennas for difficult
station locations 191 pages £7.50

THE ARRL ANTENNA BOOK (USA) 111th Fades
Astation is only as effectiveas its antenna system. This book covers propagation,
practical constructional details of almost every type of antenna, test equipment
and formulas and programs for beam heading calculations. £14.50

Turn to page 66 for more books.
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BOOK SERVICE continued from P. 65

THE ARRL ANTENNA COMPENDIUM (USA)
Volume One
Fascinating and hitherto unpublished material. Among the topics discussed are
quads and loops, log periodic arrays. beam and multi -band antennas, verticals and
reduced size antennas 175 pages 8.50

THE ARAL ANTENNA COMPENDIUM (USA)
Volume Two
Because antennas are a topic of great interest among radio amateurs, ARRL Ha
continues to receive many more papers on the subject than can possibly be
published in OST. Those papers are collected in this volume. 208 pages E9.58

THE RADIO AMATEUR ANTENNA HANDBOOK
William I. Orr MAI & Stuart. D. Cowan W2LX
Yagi, quad, quagi, vertical, horizontal and "slope( antennas are all covered.
Also towers, grounds and rotators. 190 pages. E6.75

W1FB'S ANTENNA NOTEBOOK
Doug DeMaw W1FB
This book provides lots of designs, in simple and easy to read terms. for simple wire
and tubing antennas All drawings are large and clear making construction much
easier 124 pages £6.95

WIRES & WAVES
Collected Antenna Articles from PW 19130-191114
Antenna and propagation theory. including NBS Yagi design data. Practical
designs for antennas from medium waves to microwaves, plus accessories such
as a.t u.s. s.w.r and power meters and a noise bridge Dealing with NI.
160 pages. E3.00

25 SIMPLE AMATEUR BANO AERIALS IBP1251
E. M. Noll How to build 25 simple and inexpensive aerials. from a simple dipole

through beam and triangle designs to a mini -rhombic. Dimensions for specific
spot frequencies including the WARC bands 80 pages. E1.95

25 SIMPLE INDOOR AND WINDOW AERIALS (BP136)
E. M. Noll Designs for people who live in flats or have no gardens, etc., giving
surprisingly good results considering their limited dimensions 64 pages. E1.75

25 SIMPLE SHORT WAVE BROADCAST BAND AERIALS (BPI32)
E M. Noll Designs for 25 different aerials. from a simple dipole through helical
designs to a multi -band umbrella 80 pages. E1.95

25 SIMPLE TROPICAL AND MW BAND AERIALS (BP145)
E M. Noll Simple and inexpensive aerials for the broadcast bands from medium
wave to 49m 64 pages E1.75

FAULT FINDING
ARE THE VOLTAGES CORRECT?
Reprinted from PW 1982-1963
How to use a multimeter to fault4ind on electronic and radio equipment, from
simple resistive dividers through circuits using diodes, transistors. s and
valves 44 pages E1.50

GETTING THE MOST FROM TOUR MULT1METER (BP239)
R. A. Ponfold
This book is primarily aimed at beginners. It covers both analogue and digital
muttimeters and their respective limitations. All kinds of testing is explained too
No previous knowledge is required or assumed 102 pages a95

MORE ADVANCEO USES OF THE MULTIMETER IBMS)
R.A. Penfold
This book is primarliy intended as a follow-up to BP239. Getting the most Isomyour.Multimeter By using the techniques described in this book you can test and
analyse the performance of a range of components with lust a multimeter (plus
a very few inexpensivecomponents in some cases) The simpleaddons described

VISA

0202 665524
extend the capabilires of a multimeter to make it even more useful
85 pages ELM.

OSCILLOSCOPES. HOW TO USE THEM, HOW THEY WORK 3rd Edition
Inn Hickman
This book describes oscilloscopes rang mg 'ram basic to advanced models and the
accessories to go with them [14.95

TRANSISTOR RADIO FAULT FINDING CHART IBP70)
C. E. Miller
Used properly. should enable most arnrron faults to be traced reasonably
quickly. Selecting the appropriate fabl des:npt ion at the head of the chart. the
reader is led through a sequence et s,,gg este(' checks until the fault is cleared
635 455rnm Iowa) 0195

Kress

COMPUTING
AN INTRODUCTION TO COMPUTER COMMUNICATIONS 01P177)
R. A. Penfold
Details of various types of modem and their applications, plus howl° interconnect
computers. modems and the telephone system. Also networking systems and
FITTY 96 pages. E295

MORSE
INTRODUCING MORSE
Collected Articles from PW 19C.1.115
Ways of learning the Morse Code, followed by constructional details of a variety
of keys including Iambic, Triambic. and an Electronic Bug with a 528 -bit memory
48 pages. E1.73

THE SECRET OF LEARNING MORSE CODE
Mark Francis
Designed to make you proficient in Morse coda in the shortest possible time, this
book points out many of the pitfalls that beset the student
87 pages. £4.95

AH Supplies
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ARE Communications
Aerial Techniques
Allweld Engineering
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To advertise on this page see booking form on page opposite.

Educational

COURSE FOR CITY & GUILDS, Radio Amateurs
Examination. Pass this important examination and obtain
your licence, with an RRC Home Study Course. For details
of this and other courses (GCSE, career and professional
examinations, etc) write or phone - THE RAPID RESULTS
COLLEGE, DEPT JX106, Tuition House, London SW19
4DS. Tel: 081-947 7272 (9am-5am) or use our 24hr
Recordacall service 081-946 1102 Quoting JX106.

HEATHKIT EDUCATIONAL PRODUCTS/UK
DISTRIBUTOR Spares and Service Centre. Cedar
Electronics. 12 Isbourne Way, Broadway Road,
VVinchcombe, Cheltenham. Glos. GL54 5NS. Tel: 0242
602402.

Miscellaneous

TABLES, STORAGE, BOOKCASES, any combination,
dimension or layout to your requirements. Send sketch
for quote by return or phone: (0235) 816958. Gordon
Foote, 3 Humber Close, Lady Grove, Didcot, Oxon OX11
7RU.

DIY INEXPENSIVE RADIO PROJECTS. Easy to make.
SAE. RYLANDS, 39 Parkside Avenue, Southampton
SO1 9AF

Books

CRYSTAL SETS, RADIO CIRCUITS AM
DEMODULATORS, FM demodulators, rectifiers, Zeners,
bridge rectifiers, voltage stabilisers, battery rechargers,
power supplies. See '50 Circuits using Germanium,
Silicon and Zener diodes' BABANI book BP36 price
£1.95.

CIRCUITS BUILT USING DIGITAL IC.: voltage con-
trolled oscillator, phase sensitive detector, quartz crystal
oscillator, signal injector, phase lock loop. See "50 Circuits
Using 7400 series ICs" BABANI book number BP58 price
E2.50.

Wanted

WANTED, MOST PRE -1965 WIRELESS & AUDIO
Components and accessories. In large or small quanti-
ties. Must be new or unused. WANTED PRE -1975
wireless, TV, books and magazines. Also MOST VALVES
WANTED for CASH. Must be unused and boxed. CBS,
157 Dickson Road, Blackpool FY1 2EU (0253) 751858.

WANTED VALVES ESP. KT66, KT88, PX4, PX25,
Klystrons, Magnetrons, Transistors, I.C.s, Plugs, Sock-
ets. If possible send written list - we reply same day.
Cash waiting. BILLINGTON VALVES, Oakendene In-
dustrial Estate, Near Horsham RH 138A2. Callers please
phone for appointment. Tel: 10403) 865105. FAX: (0403)
865106. Telex: 87271.

TEST GEAR, Computers, Computer Surplus, Amateur.
Bought for cash. (04251274274

Please mention
Practical Wireless
when replying to
advertisements.

Whilst prices of goods shown in
advertisements are correct at the time of
going to press , readers are advised to check
both prices and availability of goods with
the advertiser before ordering from non-
current issues of the magazine

Service Sheets and Servicing

TECHNICAL INFORMATION SERVICES (PW)
76 ,CHURCH STREET. LARKHALL, LANARKSHIRE ML9 I HE

Phone: (0698) 884585, Mon -Fri, 9am-5pm. OR. Phone: (06981 883334 any other time.
IMMEDIATE dispatch on all ACCESS & VISA orders

PHONE OR WRITE NOW FOR FREE QUOTE & FREE CATALOGUE with every SAL.

SERVICE MANUALS & SERVICE SHEETS
Remember, not only do we have EVERY Service Sheet ever made, but we also have
ONE OF THE WORLDS LARGEST SELECTION OF SERVICE MANUALS

NOTE:- Over 200 sop Titles of Technical books are always in stock, over 1/2 ere exclusive to TiSI
CTV SERVICING by KING - £14.95, VCR SERVICING by SEECHINGS  £25.00, KuBAND SATELLITE TV - £25.00

10 SERVICE MANUALS
Available for most equipment 1V. Video, Audio, Test. Amateur
Radio, Military Surplus. Kitchen, etc. Any Video Recorder, Video
Camera or Oscilloscope Manual El5 00 (sublect to stock) State

Make r Model required with order. Over 100,000 manuals available
for equipment from 1930's to the present.

Circuit sections supplied on full size sheets up to Al size 133' a 24'1
if applicable Originals or photostats supplied as available. FREE

repair and Data Guide Catalogue with all orders or send SAE for your
copy today.

MAURITRON TECHNICAL SERVICES (PIN).
8 CHERRY TREE ROAD, CHINNOR, OXON, OX9 40Y

Tel: (0844) 51694 FAX: (01144) 52554

TECHNICAL MANUALS, AR88, CR100, R210, HRO, £4
each. Circuits only 150 pence, plus SAE, lists thousands.
BENTLEY, 27 De Vere Gardens, Ilford, Essex IG1 3EB.
Phone: 081-554 6631.

Computer Soft/w & Hard/w

ATARI 520/1040/STE MORSET MASTER. All
resolutions, Highly commended, this feature packed
TRAINER/SIMULATOR is ideal for use by novices and
professionals. Send/receive under REALISTIC on -air
conditions (ORM, ORN, CIRG, OSB). Cable included.
£29.99 from BOSCAD LTD.16 Aytoun Grove,
Baldridgeburn, Dunfermline, Fife KY12 9TA. Write for
info pack, or Tel: (03831729584 evenings.

COMMODORE COMPUTERS (44, C16, 64, 1281.
"MICROCOM" CW/RTTY TX/RX with superb Morse tutor.
"TURBO LOG' ultimate high speed station log.
"MICROCOM INTERFACE" ready built. S.A.E. to:- Moray
Micro Computing, Enzie Slackhead, Buckie, Moray AB5
2BR. (Telephone: 0542 7384).

IBM/COMPATIBLE SHAREWARE 10,000+ FILES.
Send E1.50 for comprehensive catalogue on disk.
Cheapest prices! AK SHAREWARE, 54 Sheldrake Road,
Mudeford, Dorset BH23 4BP.

PC SOFTWARE BY G4BMK
RTTY, AMTOR, CW (Tx and Rx) SSTV, FAX,
Audio Analyzer (Rx only). See review PW June
1990 Page 66. A high performance multimode
program for IBM compatibles. £99 complete. Any
mix of modes to your choice - send SAE for details
and prices. Use with ST5, Versaterm etc, or our
matching T.U., built, boxed: £69. State call sign, if
any, with order.

GROSVENOR SOFTWARE (PW)
2 Beacon Clsose, SEAFORD,
East Sussex BN25 2JZ
Tel: (0323) 893378

P Components

J. A. B. Electronic and RF Components. (Toko now
available). Callers:- 1180 Aldridge Road, Rear of Queslett
Motors, Great Barr, Birmingham. Tel: 021-366-6928 For
opening times. MAIL ORDER Catalogue & Discount
Vouchers send 75p.

Valves

HIGH POWER TRANSMITTER VALVES, Klystrons,
Magnetrons, 4CX350A, 4CX1000A, 4CX250B, etc. One
million valves in stock. Phone or fax for quote, discounts
for large value inquiries. Orders from manufacturers,
Govt. Depts., overseas etc. welcome. BILLINGTON
VALVES, Oakendene Industrial Estate, Near Horsham
RH13 8A2. Callers by appointment only. FAX: (04031
86510. Telex: 87271. Phone: (04031 865105. Minimum
order £20 4- VAT.

Receivers

POTTERS BAR RADIO for Scanners and CB's AR2000,
MVT7000, PRO2006. Special prices on AOR and Realis-
tic scanners. 27/81 CB's in stock. Tandy Dealer. 124
Da rkes Lane, Opposite Woolworth, Potters Bar.
(M25,J24) 107071 49456.

B.F.O. KITS, resolves single side -band on almost any
radio, £14.95. CORRIGAN RADIOWATCH, 7 York Street,
Ayr KA8 BAR.

G3LLL for ICOM & YAESU - BUT Holidays? Phone
first! Also CW Filters FT101ZD, 902, 707 & 102 £40 P.P. -
Valves & Mod kits 101E, etc. - P.X. Commission sales.
HOLDINGS AMATEUR ELECTRONICS, 45 Johnson
Street, Blackburn BB2 1EF. Tel: (0254) 59595.

AMSTRAD SATELLITE OWNERS Convert to tuneable
audio more stations £18 leaflets F.M.O. 107061 823036.

For Sale

EX P.M.R. STORNO COP612 10W 12 channel FM Tx/
Rx suitable for 2m conversion with speaker/mike and
NiCad pack and manual. £50.00 inc P&P. STORNO
COF6620 wall repeater ideal for 70cm conversion £80.00
inc. P&P. Send SAE for component and surplus lists.
COLLECTORS PARADISE, 56a Worcester Street,
Wolverhampton WV2 4LL. Tel: 20315.

MICROWAVE MODULES MMS2 Advance Morse Train
cost E189. Offers. Butterfly Morse Key cost E59. Offers.
(02132) 78355.

YAESU FRG -7 General Coverage receiver. Mint
condition with manual E95. ONO. Tel: 102421680415.

OLD RADIO'S, VALVES, MAGAZINES. Philips 727a,
274a. Sparton American. For full details ring Ben Potter
(0993) 705138 (weekends).

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY
to 24 volts up to 0 5 amp 1 to 20 volts up to I amp 1 to 16 volts up to 1.5 amps

D.0 Fully stabilised. Twin panel meters for instantvoltage and current readings.
Overload protection. Fully variable Operates from 200VA C Compact Unit size
9x5.5 x3ins

£45 ilia  i
NEW MODEL Upto 38 volts DC at 6amp 10amp peak Fully variable. Twin Panel
Meters Sire 14 5 x II x 4 5in EDS inc VAT. Carr 5

RADIO COMPONENT SPECIALISTS NS.

337 Whitehorse Road, Croydon SURREY, U.K. Tel: 061-6841666
L.a. tarp S 11 E Delivery 7 don Callon Welcome Closed Vdeddsday
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YOUR LOCAL DEALERS
SOUTH WALES SOUTHAMPTON PORTSMOUTH DERBYSHIRE

ELECTRO MART
Receivers, Scanners, Howes, ERA,

South Midlands
Communications

Nevada
Communications

RILEY'S T.V. SERVICES LTD.
SUPPLIERS OF: -

SCANNERS -C.B. 27-934 MHz -
CB, Marine radio etc.. part exchange Visit our showrooms for (coin, Kenwood, amateur AERIALS - TEST METERS - TOOLS -

welcome. Official Yaesu Importer radio products and a large range of scanning TELEPHONES KITS AND CABLES

Full Service & Repair Facilities

96 High St, Clydach,
S.M. House, School Close,

Chandlers Ford Industrial Estate,

receivers. New and part exchange welcome.

189 London Road,
North End, Portsmouth,

125 LANG WITH ROAD
HILLSTOWN

CHESTERFIELD S44 6LX
Swansea Eastleigh, Hants 505 3BY. Hants, P02 9AE PHONE 0246 826578

Tel: 0792 842135 Tel: 0703 255111 Tel: 0705 662145 CLOSED WEDNESDAY

HERNE BAY
0
ICOM

ICOM (UK) LIMITED
The Official Icom Importer

Unit 8, Sea Street
Herne Bay, Kent CT6 8LD

Tel: 0227 741741
Fax: 0227 360 155

Open Mon -Fri 9am-5.30pm (Lunch 1-2)

BUCKINGHAMSHIRE

Photo -Acoustics Ltd.
Approved Kenwood, Yaesu and

Icom dealer (part exchange
always welcome)

58 High Street, Newport Pagnell,
Buckinghamshire MK16 8A0

Tel: 0908 610625

(Mon -Fe 9 30-5 30 Sat 9.30-4 30)

CORNWALL 2411, days week

SCOTLAND

JAYCEE
ELECTRONICS LTD

20 Woodside Way, Glenrothes, Fife KY7 5DF

Tel: 0592 756962 (Day or Night)

Open. Tues-Fri 9-5; Sat 9-4: Sun by appointment

KENW01111, YAM I ICOM

A good stock of new and secondhand
equipment always In stock

PLEASE MENTION

PRACTICAL
WIRELESS
WHEN REPLYING TO
ADVERTISEMENTS

Contact Marcia
on the

Advertising Hotline
(0202) 676033

DEVON

Reg. Ward & Co. Ltd
The South -West's largest amateur radio
stockist. Approved dealer for Kenwood,

Yaesu and Icom

1 Western Parade,
West Street, Axminster,

Devon, EX13 5NY
Tel: 0297 34918

(Closed 1.00-2.00 and all day Monday)

YORKSHIRE YAESU
?COM

Kenwood

Alan Hooker
Radio Communications
42, Netherhall Road, Doncaster

Tel: 0302 325690

Open Mon -Sat 10-5 pro
Closed Thursdays

WEST SUSSEX

SKYWAY E for our rate card for display BREDHURST
RADIO AMATEUR AND MARINE
COMMUNICATIONS SERVICES

advertising throughout ELECTRONICS LTD.
ICOM, YAESU, NAVICO, Practical Wireless, also for the High St., Handcross, West Sussex

Tel: (0444) 400786
JAYBEAM, etc.

Slades Road, St. Austell,
special rate to advertise in this Situa ed at the Southern end of M23. Easy

access to M25 and South London.APPICIA0
[IMMO

MAURCornwall PL25 4HG
Tel: 0726 70220

section. Open Mon -Fa 9am-5pm YAESU
except Wed 9am-12.30pm. 0

Voice Bank: 0426 961909 Sat 10am-4pm. ICOM

RADIO SHACK
ALL OF THE EQUIPMENT WE SELL HAS BEEN IMPORTED BY

THE FACTORY AUTHORISED DISTRIBUTORS WITH FULL
WARRANTY BACK-UP AND PARTS SERVICE.

Lowe HF-225 High performance compact receiver £425.00
Kenwood R-2000 10 Memories £595.00
Kenwood VC -10 VHF converter for R-2000 £161.00
Kenwood R-5000 Top of their range receiver £875.00
Kenwood VC -20 VHF converter for R-5000 £167.00
Yaesu FRG8800 Fine performing all mode set £640.00
Yaesu FRV-8800 VHF converter for above £100.00
Icom IC-R71E The old favourite £855.00
Icom IC-R72E Icom's latest, small & excellent £645.00
Icom IC -R9000 The set with everything £3995.00
JRC-535 The latest from Japan Radio Company £1095.00
Drake RR -3 Second-hand high specification set £1595.00

KENWOOD TS -850S
The latest transceiver from this famous stable

TS -850S SUPERB SPECIFICATIONS
Creating a new era in Amateur Radio!

Call us for the latest details and stock position, also for
any other model from

KENWOOD ICOM YAESU
Scanners by AOR, Fairmate, Jupiter, Icom, Realistic,

Bearcat to name but a few.
Competitive service and prices.

RADIO SHACK 188 BROADHURST GARDENS,
LONDON NW6 3AY

(Just around the corner from West Hampstead Station on the Jubilee Line)
Giro Account No. 588 7151 Fax: 071-328 5066 Telephone: 071-624 7174

Access

Aik
We will be pleased to
quote you for anything
you require in the
communications Of

computer field. In
order to avoid a great
deal of time wasting
on both our parts, we
now deal with callers
by appointment We
are pleased to hear
from you and see you,
and we aim to give
you the attention you
deserve. so please
call us first
73s Terry Edwards
G3STS

Access

68 Practical Wireless, February 1992



WORLDWIDE DX 
IC -765 HF ALL -BAND TRANSCEIVER 
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lipeurominiew- 

The IC -765 is ICOM's advanced HF all band transceiver 
designed for the serious DX enthusiast with worldwide 
contacts in mind. The IC -765 is equipped with ICOM's 

DDS (Direct Digital Synthesiser) system, a fully 
automatic antenna tuner, an electronic keyer with 

iambic operation and a full break-in function. 

Fully Automatic High Speed Antenna Tuner 
A built in CPU automatically memorises the preset 

position of each band without preset controls. Tuner 
speed is ultra fast since tuning starts from a preset 

position, if it cannot tune -in from this the re -try function 
changes it and then memorises the best one. 

10Hz Digit Display 
The large fluorescent display shows 7 digits for the 

operating frequency, the 10Hz digit is displayed. 

Complete System for CW Operators 
The IC -765 has many advanced functions for CW 

operators such as CW pitch control, a built-in electric 
keyer, a keying speed control and high speed full 

break-in capability. 

ON 0111 M. 
IF SHIFT CW 250th NOTCH 

IF SHIFT 

PIT .11/ 

NOTCH 

Band Stacking Register 
The IC -765 Band Stacking Register memorises the last 

used frequency, mode and IF filter condition for both 
narrow and wide bands. 

New PLL Circuit 
The advanced ICOM DDS System ensures high speed 
PLL lock -up times, clear signal emissions, and high C/N 

characteristics. A high speed PLL provides very fast CW 
full break-in performances. 

Convenient Miscellaneous Functions 
105dB dynamic range 

10dB preamp and 10, 20, 30dB attenuator. 
99 memory channels 

Split memory on channels 90-99 
Built-in FL32A and FL52A CW narrow filters 

Programmed scan and memory scan 
IF, shift and Notch filter 

Fast/Slow/OFF Selectable AGC 
RF type speech compressor 

Noise blanker 
DATA switch for advanced data communications 

Mail orders taken by phone. Instant credit & interest free H.P. 
Interlink despatch on same day whenever possible 

Post to: Icom (UK) Ltd. Dept PW Sea Street Herne Bay Kent CT6 8BR 
Telephone: 0227 741741 (24hr). Facsimile. 0227 360155 

VISA ICOM 
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