SEPTEMBER 1988 £120

ISSN 0141-0857

- S

Dé_ppler Shift on Satellites Part 1

-
-
IP- —r

~ Valved Communications

l.vj:la".l!:l.‘ll AL;I!'IIT"-‘I‘I
Fi L TL/aN] AN

ALINCO

MVW americanradiohisto om



“They said | couldn’t work DX
with just 100 watts. Especially
with a radio that has less than
1000 switches on the front
panel.

But the truth is. I'm working
lots of DX, more than some of
these blockbuster types, thanks
to my Yaesu FT-747GX.

You see, my no-nonsense
FT-747GX was designed with
me in mind, so | can hop
around the band fast to nail
those DX stations. While the
other hams are warming up their
amplifiers, I'm working the new
country!

My FT-747GX has a super
receiver, with a directly-driven
mixer for great overload pro-
tection. And. Yaesu included the
CW filter in the purchase price

(I used the money | saved on
postage for the QSL cards!).

And my FT-747GX is
loaded with other features. The
receiver works from 100kHz
straight through 30MHz, and it’s
a fantastic shortwave broadcast
receiver. | can use all twenty
memories for that alone! Plus it’s
got dual VFOs. A noise blanker.
Split frequency operation for the
pile-ups. And scanning up the
band helps me check out
openings as they happen.

[ just put in the optional
crystal oven, and next month I'm
going to pick up the FM board.

And with the money | saved
when [ bought my FT-747GX, |
got a second ten-metre antenna
for satellite work on the high end
of the band. I use my personal

computer to tell me what
satellites are going by, and the
computer even sets the
frequencies on the radio for me.

Now my friends are getting
FT-747GX rigs. too. | knew
they'd figure out my secret
weapon sooner or later. But
now ['m setting the pace!

Thanks, Yaesu. You've
made a rig that makes sense, at
a price | can afford.”

South Midlands Communications Ltd
S.M. House, School Close,

Chandlers Ford Industrial Estate,

Eastleigh, Hants SO5 3BY

Tel: (0703) 255111

UK Sole Distributor

YAESU

“They laughed when they saw my radio.
Thenthey saw my logbook”
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SONY AIR-7 HAND-HELD |
AM/FM 108-176MHz +
LW/MW/FM

UNBEATABLE VALUE

The best VHF monilor there 15 That's
a fact! 108-176MHz pius LW/MW/FM
broadcast. Covers ar, manne. PMR
elc. LCD display, memones, scan-
ning, lockout prionty elc. Supphes are
short but we are the UK's largest
stockist. so check with us! £227 FREE SECURICOR

%9, "Cs

IANTON

SONY ICF7600DS
PORTABLE COMMUNICATIONS

Not a loy, but a senous
communications receiver
150kHz-30MHz  AM/SSB
plus FM76-108MHz. Digital
readoul, memones, clock
and prowsion for external
antenna. Listen to the DX at
work! Mains or battery

New SW-1 in stock £249

ALL MAKES OF EQUIPMENT STOCKED

BEST PRICES — FRIENDLY SERVICE

VHF/UHF AIRBAND MONITOR

_ SIGNAL
-

? _ _,z" £249
"I i A Carr. Free

This latest recewer covers both civil and military bands
Coverage is 108-143MHz & 220-380MHz AM. Fealturing a 60
channel memory, the recever will enable you o monitor
wirtually any air tratfic. The 12 volt requirement makes it ideal
lor base, mobile or porable work

SONY ICF2001D RECEIVER
SUPER PORTABLE AMISSBECW

D?’rc‘
+ AIR BAND COVERAGE

Described as “the best portable on
the market” by a recent reviewer, it
covers 150kHz-300MHz AM/SSC
CW pius AM VHF air band and FM
broadcast. Memones scanning, elc \
are all included The SSB perfor- c
mance 15 superb and can malch
many base staton recewers 230
110v AC power supply included

£299 rree secumicor

OTHER SONY PRODUCTS

ICF7600DA Analogue SW receiver £129.00
ICF-SW15 Micro short-wave receiver £249.00
ICF-PROBO SW/VHF recever £299.00
AN1 Active SW antenna £49.00
AN3 Vertical for Auir-7 recever £45.00
BP23 Ni-cad battery pack £15.95
ACD4 Mains PSU/charger £15.95
DCC127A 12v car PS £19.95

All our Sony stocks carry UK cards and do not have senal
numbers elc removed from boxes!

GLOBAL AT1000 AEHIAL TUNER

The AT100 is a receiver ae- bt
nal tuner designed 1o gve o
r.vu maxnimum performance
rom your recever. Covenng o
the frequency range 150kHz v Iy

to 30MHz it matches all the

modern recewers produced in recenl years. Ideal for mdtrn
ing long wire, dipoles or balanced leeder

£69.00 rosT FReE

R537S AIR-
BAND MONITOR

118-136MHz

This well known recewer 15 deal
for the senous air-band enthusi-
ast, superb sensitivity and selec-
tvity, this pocket size monitor 1S
unnvaled in value for money. 2
hxed channels are possible and
the squelch control ensures si-
lent background. Complete with
battery and whip.

£69.50 cann Free

AOR 2002 SCANNER
VHF/UHF MONITOR

From AR the famous VHF |

UHF monitor that covers 26-

1300MHz  AM/FM nghé

compact, 230V or 12V D

with LCD. memones and

scanning. ldeal for the sen-

ous user. A wide range of

lacihmes and 230V AC or

2V DC £475 rREE SECURICOR

HF OCEANIC AIRBAND
COMMUNICATIONS

Published December, 1987 £3.50 plus post 80p.

Tune into the exciting world of long distance arband commu-

| mications. Hear arcralt navigating the workd's oceans. air and

sea rescue in action; fight crews talking back to base. instant
weather broadcasts from all comers of the world It's exciting
and this book will tell you exactly where and when it all
happens, A umgue publication!

NEW 1988 EDITION

BOOKS SPECIALLY FOR YOU!

UK LISTENERS

£5.95 + £1.00 p&p

COMPLETE AIRBAND FREQUENCY GUIDE CONFIDENTIAL
VHF/UHF The new edition of this famous guide will be | FREQUENCY LIST
FREQUENCY GUIDE | 15852 % Camned wih oon it 8| 6,90 - oMHz
d0Qes IS crammedad witn gen that IS
26-2250MHz 10 poges. & crauned il gon it | £6.95 +c1.00 580

Lots of editonal and pictures plus new cross
reference of frequencies in alphabetical and

SCANNING AERIALS

Better s 15dB
than any \\ Gain
pre-amp! La o

-

CLP 5130 Beam

llustrated above. this beam antenna covers 105-1300MHz. A
forward gain of up 1o 13dB and a front 1o back ratio of 15dB
provides the means of dramatcally improving recephon. With
a VEWR better than 21 1t can also be used for transmission
up 1o 500 wats. As supphed to MO.D.

£89.00 plus post £3.00

CLP 5130 50MHz-1300MHz version in stock
£179.00 + £7.00
carriage
D130N Discone

The D130 antenna s the leader in discones and used by
mulitary and research estabhshments. Whal befter recommen-
daton' O o = 1300MHz with low VSWR, 1t is supplied

complete with KJ ft of ultra low loss cable and N plugs
£82.50 plus post £3.00

LISTENER ANTENNAS

D 130N Discone 25-1300MHz £62.00 (3.0)
CLP5130 Log-pendic 105-1300MHz £89.00 (3.00)
Reveone Discone 70-500MHz £32.95 (2.50)
Shm Jim 2m vercal £8.95 (2.00)
GSAV 80-10m dipale 1021 £16.95 (1.50)
GSRV 40-10mdipole 511t £14.95 (1.50)
Royal Blue Monopole 2-30MHz £29.95 (3.00)
Sony AN-1 150kHz-30MHz £49.00 (2.00)
Sony AN-3 VHF vertical £45.00 (2.00)
Datong D370 Active antenna £69.00 (- )
AT1000 ATU. 150kHz-30MH2 £69.00 (2.50)
CX3A 3 way coax swich £6.95 (1.50)
Airband Groundplane 118-136MHz £19.95 (2.50)
PVC wire per melre £0.15(-)
Egg insulators £0.75 (0.20)
50239 dipole centre msulalors £2.95 (0.75)
Selt Amalgamating Tape £4.49 (0.75)
FRAT700 Yaesu active antenna £49.00 (2.00)
FRT7700 Rx ATU 1500kHz-30MHz £59.00 (2.00)

RECEIVERS (Free delivery)

numencal order  Order your copy today FIFTH EDITION RS000 Short Wave 150kHz-30MHz £875.00
i R2000 Short Wave 150kHz-30MHz £595.00
Price £5.95 .¢1 pep VC20 VHF conv. for R5000 £167.00
VC10 VHF conv. for R2000 £161.95
Completely revised and updated. this publication s one that This famous kisting 15 now in is fifth ediion. Completely FRGBB00 150kHz-30MHz £639.00
should be on every enthusiast's bookshell The previous updated for 1988 and a kol thicker Many additional frequen FRVB800 VHF converter £100.00
edition sold 6000 copes in 18 months This latest ssue s cies have been added and of course some have been delled IC-A71 Short wave 150kHz-30MHz £825.00
25% Iargeirnalnd hasN?jeen mmphi?‘e'ty :c.--v;;rmer'. with a :m\;w “\l:‘f:ﬁ t1hf sen.ruilb}“ls 1‘«:1{:\-\.-n o r;I_IIOIE‘,QQ\‘ 113:“;! ui;._';f;;‘r;‘lljulloni Sony 7600DS Shont wave £159.00
easy-to-read layout other publicaton offers you so much information on all that happens between 1.6 and youi S - P .
m!ormabon for y;:ch low cost ;I'| provides l:nn\plrm,- delails ol will find this tascinating reading. Covenng all aspects of the Sany ICF2001D band. Short wave ¢ air band £299,00
all the services in the UK that make use of the VHE/UHF  shortwave service. here is just a selection of the hstings | Lowe HF125 Short wave £375.00
spectrum with listings from 26 1o 2250MHz without gaps. and ~ included. AVIATION, BROADCAST, MARINE. EMBASSY FRGY600 Scanner 60-950MHz £509.00
additional hstings 1o 56GHz Each section begins with full MILITARY, RTTY, FAX, PRESS, and much more Naot only IC-R7000 Scanner 25-2000MH:z £957.00
details of the services that use each segment of the spectrum frequencies and stations, bul in many cases imes of trans- ADR 2002 Scanner 25-1300MHz £475.00
followed by details of indwidual services in frequency order missions as well This s not an Amencan impor, bul a UK Sony Air-7 VHF scanner £227.00
Users covered include the emergency services, manne prnnted manual specially for UK listeners I you are ong of the | Sony Pro-B0 VHF + SW scannet £299.00
aeronautical, land motrle etc. Many of these services use few people that haven't purchased one of these yet, then you .F%'T"Q Air band r~.1 - 269'50
duplex frequencies and full details of the spits are included lor really don't know what you have been missing. If on the other 2J7o Air Dand monior .
base and mobiles. Although many of the frequencies listed  hand you have our previous ediions, we know that you wil | R535 Arr band scanrer £249.00
cannot be monitored without a licence, all hstenders should want 1o gel the lalest edition. Available end of March Order R528 Air band xtal scanngr £125.00
find this book a mine of information Tremendous value! your copy foday l WIN D08 Air hand scanner £175.00
i Kenwood TS7T11E £898.00 Kenwood TSB11E £998.00 HPF4A TVI Brad Breaker £7.95
reﬁ“'gg?ggfolsvers £1995.00 Kenwood TH205E £215.26 Kenwood THA05E £273.00 HK708 Morse key £21.95
Kenwood TS930S £1695.00  Ienwood TH215E £25200  Kenwood TH415E £298.00  GS5RAV Anl complete £16.95
Kenwood TS440S £1129.00 Kenwood TH25E £258.00 lcom IC4E £285.00 New Diamond VSWH Meters:
Kenwood TS140S £85000  Y@esu FT200 MK11 B42900 g vion Accessories SX200 1 8-200MHz £65.00
Yaesu FT757GX11 £959.00 aesu FT23R + Pack £255.00 Adonis AM 303G Mic £49.95 SX400 140-525MHz £79.00
¥ FT767GX £1550.00 lcom IC2E £225.00 SR Y SX600 1.8-525MHz £115.00
e icom ICO2E £269.00 Adonis AM 503G Mic £6595  Camage: Free on orders over £100
Yaesu FT747GX £650.00 OO < ; Adonis AM 805G Mic £96.00 9
lcom IC735 £939.00 com IC28E £359.00 Adoris FXB Dash mic £69.00 Under €100 add £2.50 for larger parcels &
icom IC751A gidgs00  |com IC275E £1039.00 O Cipld : £1.00 for small packages
lcom 1C3200E £556.00 gant superod 2 £12.95
lcom IC Micro £239,00 Sagant stubby 2m ant £9.95
2M Transceivers P300 30amp PSU £149.00
Kenwood TH21E £189.00 70cm Transceivers Revex MS1 Monitor £249.00 All equipment 15 caretully packed and fully
Kenwood TR751E £599.00 Kenwood THAE £218.00 Arband Mag antenna £29.00 insured by us aganst damage

www americanradiohistorv com

Practical Wireless, September 1988



ALINCO
SAVES YOU MONEY & SERVES YOU WELL

* 144-146MHz (Rx. option 140-170MHz) _
* 25 watts output. (“HE" model 45 watts) } 2m FM Mobile ALR-22E
* 21 memories & 2 “call”’ channels. - —

* Programmable Scanning & Priority channel
* 12.5kHz & 25kHz steps.

* Includes microphone & mobile mount.

* Bright LCD display

* Reverse repeater etc.

Designed for optimum performance combined with small size, the ‘
ALINCO ALR-22E reaches new heights in both technical perfor- L
mance and value for money. We've managed to keep the price =
down to a level that cannot be matched by any other manufacturer

although we believe that a small increase will shortly be made to the price. What better time therefore, than now to purchase one of these super
rigs. You won't see prices like this again! Technically it's superb and inside it looks very much like some of its more expensive competitors!
Measuring only 5.5" > 6.5" it will fit into most places and if you ask, we will extend the frequency range to cover 140-170MHz on receive. We could
bore you with the specification but frankly its just the same as all the others (apart from the price of course). We could tell you about all the various
features it has, but again its not much different from the competition. Lets be honest. apart from being scome £100 cheaper than some of its
competitors and having an extended receiver coverage, it really is like most other rigs. So if money is no object and you only want 144-146MHz
coverage, you probably won't be interested in the ALR-22E. If on the other hand these things are important to you. why not send for the full colour
brochure today.

ALD-24E 2m/70cm Dual Band FM
! See colour photo on
front cover

* 2M FM 140-150MHz | ALX-2E 2M FM SEE PAGE
* 3 Watts output 26 FOR
* Low power switch

* Battery Saver

* Memory channel

* 2 channel scan

* Thumbwheel Selector
* Dial lllumination

* Tone Burst

* Repeater Shift

* 5KHz steps

_ |

* 2m/70cm. Full duplex operation.

* 25 watts FM on both bands.

* Single antenna socket output.

* 21 memories & 2 “call channels”.

* Programmable scanning and priority.
* 12.5KHz & 25KHz steps.

* Includes all hardware & microphone.
* Bright LCD readout.

monsy saying procuct fram * Reverse repeater operation.

ALINCO! o * 12 months warranty parts & labour.

The ALINCO ALX 2E is a true
micro handheld transceiver.
Measuring only 4.6" » 2.35" x ‘
.9" it can be carried anywhere.
Supplied complete with ‘
removeable 450MAh ni-cad pack,
carry strap, antenna, AC

charger, DC 12v charger efc, it |
is great value. Yet another |

The ALINCO Option

Isn't it time you took a closer look at the ALINCO range? When reviewers say ‘| was
pleasantly surprised,” & ""The set offers good all round performance at an economical price,"
then you begin to appreciate that low cost can be achieved without sacrificing performance.
ALINCO may be a new name to Europe but this Japanese based company which has just
celebrated its 50th anniversary has a product range that utilises the very latest technology.
And remember, success can only be achieved through customer satisfaction! So next time you
decide to change your equipment, take a closer look at ALINCO and find out why more
customers are spending less by taking the ALINCO option.

RETAIL & MAIL ORDER:- 18-20, Main Road, Hockley, Essex SS5 4QS.

MTE S — Tel: (0702) 206835, 204965
RETAIL ONLY:- 12, North Street, Hornchurch, Essex RM11 1QX.
= TANTON Tel: (04024) 44765
i Visa and Access by telephone. 24hr. Answerphone.
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ICOM have a winning line-up for fixed, portable and
mobile operations. The deluxe “75" series of trans-
ceivers offers a new standard of excellence from VHF
to UHF communications. Each compact all mode unit
delivers maximum performance, reliability and ease
of operation.

The “75" series transceivers feature 99 tunable
memories, twin VFO's, pass band tuning, I.F. notch,
noise blanker and CW break-in. The scanning modes
include memory scan, mode scan, programmable scan
and frequency skip.

These transceivers can be used in a variety of ways, for
propagation experiments, satellite communications,
moonbounce, D’xing or straight rag chewing contacts.
When high speed digital systems such as PACKET or
AMTOR data communications are used then the ICOM
DDS system provides a lock-up time of just 5Smsec.

2 Meters

ICOM'’s 25 watt IC-275E is a superb transceiver for
contest operating and for general DX working. This
prestige 144MHz multimode is also available as a

JFOEY

Lf. L1

IC-275H 100 watt version, which requires an external
AC supply.

70cms

Enjoy 430MHz operation with the 25 watt IC-475E, or
go high power using the IC-475H. An optional CT-16
Satellite Interface Unit is available for combining ICOM
“75" transceivers for easy tuning.

6 Meters/10 Meters

The 10 watt IC-575 covers 28-30MHz and 50-54MHz
and includes the AC supply. Join in with the recent
openings to the U.S.A. with this superb transceiver.
Also to be released soon is the IC-575H 50/100 watt
high power version, which will operate with an external
AC supply.

With the introduction of the “75" series you now have
all the technical quality you'll need to enjoy VHF and
UHF communications. For more detailed information
on these transceivers contact your local ICOM dealer
of ICOM (UK) Ltd.

Practical Wireless, September 1988
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NEW IC-2GE/4GE
FM Handportables

Features:

® Rugged and compact

e High Power option

e Power saver circuit

e 20 memories

e Scanning

e Compatible with ICOM accessories

The latest range of handportables from ICOM fulfill
the most important criteria for a handheld transceiver.
They are small, rugged and easy to operate.

The 3 watt RF output is a compromise on battery life
against power output, but for those who require extra
punch, these sets can deliver 6/7 watts when used with
the BP7 or external 13.8v DC. On receive, the power
saver circuit reduces current drain automatically but
can be overridden for packet operation.

The 20 memory channels can store all your favourite
simplex and repeater frequencies, and with the prog-
rammed scan and memory scan functions there is no
need to manually search for activity. The IC-2GE/4GE
utilise most existing ICOM handheld accessories plus
anew line of carrying cases. If you are expecting to be
outdoors this summer or looking for your first hand-
portable transceiver, the ICOM “G"” series will take a
lot of beating.

Shortly to be released

is the[lC-12GE
23cm portable
equally|as
exceptional as
the IC-2GE
and IC-4GE.

} « Actual Size P

Practical Wireless, September 1988 5
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South Midlands

SCHOOL CLOSE, CHANDLERS FORD IND. EST., EAST!

BRANCHES WITH SERVICE FACILITIES

BIRMINGHAM (021 327) 1497/6313

LEEDS (0532) 350606

HANDHELDS

FT709R (4) £199
FT703R (3) £199
FT703R (4) £199

YM2500L DTMF Keyboard Mic CPU2500R £19.95
wD202 SWR/PWR/Deviaton meter £10.00
SP4 « SPV1002 Speech Processor £29.00"
s72 Switch Box FT720 senes £10.00
E725 Extension Cabie 2m £7.50
E72L Extenson Cable 4m £9.50
PLT101Z Parts List FT101Z £1.00
FMUT101Z FM Unt FT101Z £39.00
AMUT101Z AM Ut FT1012 £5.00
NDH518 Memary Unit NRD515 E175.00
M5100 Magnetic Mobile Speaker £9.00
MMS384 Frequency Source £19.95
MML144/40 2M 40w Linear 2only £75.00°
MMF43: 432MHz Filter 1only £19.95
MMATO 4m Preamp 1 only £25.00
YF107F2 4 2.4KHz 10 7MHz 6 pole £15.50
YF107H12 12KHz 10 7MHz B pole £15.50
YF107HB00 600Hz 10 YMHz 8 pole £15.50
YFO0F2 4 2 4KHz 9MHz & pole £15.50
YFO0H12 12KHz 9MHz 8 pole £15.50
TF30F12 12KHz 3.18MHz 6 pole £15.50
TF30H12 12KHz 3 18MHz B pole £15.50
TFO0OHGDD G600Hz 9MHz B pole £15.50
D4000006 FTONE to FL2100Z Cable £1.50
D4000007 FTONE to FTV107 Cable £1.50
Da000008 FTONE to FC707 Cable £1.00
03000337 FTV901 mod for FT980 £10.00
D3000253 FTONE NB Mod. Kit £7.50
D3000112 FT901 Warc Mod Kit £15.00
03000105 Y801 Bandscope Unit £19.50
D3000058 UHF Modulator for Video YR301 £5.00
D3000071 FT301 Counter Umit (Improved Type) £29.00
D3000286 Curtis Keyer Unit £19.95
D3n00031 FT225 Memory Unit 2 only £59.00
MMB1 FT101:901 Mobile Mount £10.00"
CFL230 300Hz CW Filter NRD515 2only £35.00*

SUMMER SPECIALS

MOBILES

FT770RH
FT790R
IC27E

MMBT
FL2010
FF5
FMUTS01
AFRS0
AMUTYT
FP757GX
FRV7700A
DIG221RMOD
XF8.9GF
XFB.9GA
FYG1
BHFRG7
IC27E
FM740
FM2033
JD110
GP27
GP23
8BF
430TV
4440
4018
ARBD
CB86A
MRKT77
768
Y8444
XF4550
XF455CN
XF82GA
XFB2HC
XF82HCN
XFB2HSN
MMB11
TWHF230C
212528

* CARRIAGE ON THESE ITEMS £2.75

ALL OFFERS SUBJECT TO AVAILABILITY. NO FINANCE AVAILABLE.
ALL RADIOS GUARANTEED FOR 1 YEAR EXCEPT FM740 & FP757GX — 90 DAYS ONLY

STOCKS

£279
£299
£349

FT7 Mobile Mount

2m 10W hnear

500KHz Low Pass Filter
FM Unit FT901

Low Tone Mod YR901
AM Unit FT77

Switch Mode PSU
Conv. 118-150MHz 1o 20-30MHz
Dgital Display Bufter Kit

FM Filter 12KHz

AM Filter 6KHz FT901, 101Z. 980
Crystal checker

Battery Holder FRG7

25w 2m FM Transcewer
70cms Transcewer FM
25w 2m Transcewver FM

SWH/PWR meter 1.5-150MHz Field Strength
27MH:z Base antenna

2m Colinear 3 <%

2m A8 Wave mobie

70cms lor FTV senes

Shure Mic
Shure Mic Hand 6000hm
Bell Rotator

Apnl B6 Call book
Marker Unit FT77

2m 78 wave Ball mount Antenna
Base Microphone

500Hz CW Filter FT102
270Hz CW Filter FT102
BKHz AM Filter FT102
600Hz CW Filter FT102
300Hz CW Filter FT102
1.8KHz S58 Filter FT102
Mobile Mount FT290R
Mutek HF Transvener
HF Module FT726R

ALL OTHERS £1.00

ONLY WHILST

LAST

£1.50
2 only £349.00*
£199.00°

2 only
2 only

E
- ‘uﬁ“

The FT23R & FT73R are a pair of high
quality rminiature handhelds, designed
for operation on 2m & 70cms respective-
ly. Both radios are manufactured using
the very latest lechnology lo ensure
maximum performance and reliability
Packed into these miniature sets are all
the features & facilities you would expect
from other units twice their size including
up to SW RF Q/P (with FNB12), 10
memories ¢/w priority scan, selectable
12.5KHz/25KHz steps, full repeater op-
eration with reverse mode & 1750Hz
toneburst. Vox operation is now avail-
able with the VC20 and YH2 headset.

FT23R/FT73R

FT23R c/w FNB10 £255
FT73R c/w FNB10 £275

THE BEST HANDHELDS MONEY CAN BUY

The FT727R Dual Band handheld from
Yaesu is all the bes! features of both the
FT209R and FT709R series of handhelds,
added together and pul in one neal, easily
handheld package, with all the facilities
needed for portable operation on 2m &
70cms. A 5W RF output on both 2m &
70cms (with FNB4A) is standard and other
major operating features include 10 memo-
ries (4 allow split frequency) with numerous
scanning modes and computer control capa-
bility (CAT), user programmable repeater
shifts. and programmable power save facility
for extended battery life. Also available is a
large range of accessones to further en-
hance the pleasure and scope of operation

FT727R

FT727R c/w FNB4A £425

“EEDS CHESTERFIELD BUCKLEY JERSEY

SMC (Northem) SMC (Midlands) SMC (TMP) SMC (Jersey)
Nowell Lane 102 High Street Unit 27, Pinfold Lane 1 Belmont Gardens
Industrial Estate New Whittington, Buckley, Clwyd St Helier, Jersey
Leeds LS9 GJE Chesterfield Buckley (0244) 549563  Jersey (0534) 77067
Leeds (0532) 350606 Chest. ((246) 453340 10-5 Tues, Weds, Fri 9-5 pm Mon-Sat
9530 Mon-Sat 9.30-5.30 Tues-Sat 10-4 Sat Closed Wed

Southampton Showroom open 9.00-5.00 Monday to Fnday, 9.00-1.00 Saturday. Service Dept open Mon-Fn 9.00-5.00

N. IRELAND
SMC N. lreland
10 Ward Avenue
Bangor

County Down
247 21875

AGENTS: JOHN DOYLE, TRANSWORLD COMMS, NEATH (0639) 52374 DAY (0639) 2942 EVE

BIRMINGHAM AXMINSTER

SMC (Birmingham) Reg Ward & Co Lid

504 Alum Rock Road 1 Westem Parade

Alum Rock West Street,

Birmingham B8 3HX Axminster

(021-327) 1497/6313 Devon EX13 SNY T visA |
9.00-5.00 Tues-Fri Axminster (0297) 34918 | EE—_—
9.00-4.00 Sat 9-5.30 Tues-Sat

DAVID STENNING, G4JA, LOUTH 0507 604967, (024024) 4378 EVE.

www americanradiohistorv com
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ommunications Ltd. YAESU

_EIGH, HANTS. SO5 3BY TEL: 0703 255111 FAX: 0703 263507 TLX: 477351
CHESTERFIELD (0246) 453340  AXMINSTER (0297) 34918

Serious ahout VHF/UHF? Then the FT736R is for YOU!

—ay * Up to four band capability

— * LSB/USB, CW & FM

- * Full Duplex crossband operation

* Memory storage of up to 230 frequencies
* Keypad frequency entry

* Fourteen VFQO's

* Global call channel

* Programmable channel steps

* Electronic keyer option

* Remote preamplifier switching

* TXCO high stability reference oscillator

OPTIONAL ACCESSORIES

FEX 736/50 50MHz module 600Hz Filter £60.00
FEX 736/1.2 1.2GHz module 2425 [IO SP?G? External Spkr c'w Audio Filters £69.95
FMP-1 AQS Message Processor o'w display £189.00 MD-188 Desktop Microphone £79.00
FTS-8 CTCSS Tone Squelch Unit £45.00 MH-1B8 Hand Scanning Microphone £21.00
FVS-1 Voice Synthesiser Unit £33.00 FIF232Cvan CAT/INC Interface for Packet & CAT £68.95
Keyer Unit B Internal lambic Keyer Unit £15.95 FIF232C CAT Interface for RS232 O/P £75.00
TV-736 Fast Scan TV (ATV) Mod/Demod Unit £159.00 FIFGSA CAT Interface for Apple Il series £60.00

FT736R rR.r. £1450.00 c/w 2m & 70cms.
FANTASTIC PERFORMANCE FANTASTIC PRICE

* 160-10M HF TRANSCEIVER

* GENERAL COVERAGE RECEIVER
* ALL MODE (FM OPTIONAL)

* 0-100W OUTPUT (25W AM CARR.)
* CW NARROW (500Hz) STANDARD
* L ARGE CLEAR LCD DISPLAY

* SIMPLE OPERATION (see pic below)

The FT-747GX 1s a compact SSB/CW/Am and (optionally) FM transceiver providing 100
watts of PEP output on all ht amateur bands. and general coverage reception
continuously from 100kHz to 30MHz. A front panel mounted loudspeaker and clear,
unobstructed display and control layout make this set a real joy to use. Convenient
features include operator selectable coarse and fine tuning steps optimized for each
mode, dual (AB) vios, along with twenty memory channels which store mode and
skip-scan status for auto resume scanning of selectable memories. Eighteen of the
memories can also store independent transmit and receive frequencies for easy recall of
split-frequency operations. Wideband (6kHz) AM and narrowband (500Hz) CW IF filters
are included as standard, along with a clarifier, switchable 20dB receiver attenuator and
noise blanker. User programming for more advanced control by an external computer
is possible through the CAT (Computer Aided Transceiver) System. The transmitter
power amplifier is enclosed in its own diecast aluminum heat-sink chamber inside the

transceiver, with forced-air cooling by an internal fan allowing full power FM and All major controls are grouped together for convenience and
packet, RTTY, SSTV and AMTOR operation when used with a heavy duty power supply ease of operation.
MD-1B8BaseMic ............... £79.00 MH-1B8HandMic ...............£21.00 FRB757 RelayBox ............ £10.50
MMB38 Mobile Mount .........£22.00 FIF232C Interface ... £75.00 FP757HD Heavy Duty P.S.U.£239.00
D3000568 FMunit ...............£39.99 FC757AT Automatic ATU  £349.00 FL7000 500W P.E.P. Linear£1600.00
FP700 Standard P.S.U. ... £195.50 FAS14R Remote Ant. SW .. £80.00 SP767Ext.Spkr................. £69.95
TXCO747 ....... ..£28.95
GUARANTEE Free }"“"i"g:‘“e"f on major “":ipm;“‘ FREE FINANCE . . .
Importer warranty on Yaesu Musen products Small ftems. Plug kels, etc. by post £1.75. Antennas, many regular priced Aem
J{Dlgos;aﬁ:‘ldm;‘d 'g("?pp;; bﬂuk?lrrﬂtsla:ﬂnﬂnl Cables "Lr\'g:"se & '3”4‘-'? items '-y\"”?‘o“p o ‘ESI{ﬂ : Free Imuu?r:un I:‘ﬁ’fﬂr;l:r ndlarjh';%ulu Ei?suh;‘gnq‘tea%wn and the
Daily contact with the Yaesu Musen factory Interlink delivery available, upon request, for items other than halance over 6 months or 50% down and the balance over a year
Tens of thousands of spares and test equipment radis, from £7 30 depending on weight Details of ehgible tems available on request
Twenty-five years of professional expenence Same day despatch whenever possible You pay no more than the RRP price!

PRICES & AVAILABILITY SUBJECT TO CHANGE WITHOUT PRIOR NOTICE
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SPECTRUM COMMUNICATIONS

MANUFACTURERS OF RADIO EQUIPMENT AND KITS

CONVERTERS & TRANSVERTERS

RECEIVE CONVERTERS 4 or 6m antenna mput, 10 or 2m 1|, vanable gain 0-26dB, n ! less
than 3.5dB. Bulfered local oscillator output, types RC4-10. RC4-2. RC6-10 and RCE-2 PCB kit
£17.25, PCB built and tested £24.50, boxed kil £29.25, boxed buill and tested £41.00.

TRANSCEIVE CONVERTERS Single board version of receve converter and 500mW transmit
converter. 10m dnve 25mW to 500mW. Types TRC4-10 and TRCE-10. PCB kit £39.00, PCB
built and tested £54.00, boxed kit £54.00, boxed, built and tested £83.25.

TRANSCEIVE CONVERTERS Separate recerve corverter and 2.5W transmit converler in a
single boxed unit, 2m or 10m drive 10mW 1o 100mW only. requires rf sensing switch and
attenuator for use with 2.5W 2m ngs Types TRX4-10H. TRX4-2H, TRX6-10H and TRXE-2H
Boxed kit £60.00, boxed and built £99.50.

TRANSCEIVE CONVERTERS As above but including an interlace prowding AF sensing
atienuaton and PTT swilching. '2W-5W 2M dnve. Types TRX4-21 and TRX6-21. Boxed kit
£68.00, boxed and built £115.00.

RECEIVE PREAMPS

2.4, 6. or 10 metres RF switched and DC sensing, 100W transmit handling power. gain 0-20dB
adjustable by panel control. NF 1dB on 2M. 2dB on 4 & 6M. 3.5dB on 10M. 13.5V negative
ground operation, Excellent performance at a reasonable prnce. Well made attractive boxed unit
77x70=39mm. an assel to any Ham shack Types RP25. RP4S, RPES, & RP10S. PCB KIT
£14.75, PCB BUILT £22.25, BOXED KIT £25.00. BOXED BUILT & TESTED £35.50.

FM CONVERSIONS

FOR YAESU & KENWOOD TRANSCEIVERS
FD311X & FM2000 for FT101, 101B, 101E, 101Z,
101ZD, 901, 902, 107, 107M, 77S, 77, 707, 200, 250,
7B, all £71.

FD311X & FM3000 for TS120V, 1208, 130V, 130S, 520,
520SE, 530, 830, 930, all £81.
State rig type when ordering.

CB to 10m

CB TO 10 FM CONVERSION BOARDS - THE FIRST COMMERCIALLY
AVAILABLE, suils all UK FM CB ngs to give 29.31 to 29.70MHz. Size only 63 =
40 = 13mm. Buill and aligned board SC29 £18.50. Or send your rig and we'll fil it
£31.50 inc. return P&P for mobiles. £35 inc. for base rigs

MULTIMODE CB CONVERSIONS, send your 120 channel rig and we'll convert
it to give 28.01 to 29.70MHz in straight sequences without gaps. Colt 1200DX,
Cobra 148, Hy Gain 5, Multimode 2, Major M360, Tristar 747 & 777. Super Star
360, Concorde. etc.. £62 inc. return P&P Jumbo or Colt Excalibur 1200, £65. 80
Channel rigs such as Stalker 9 or Major M588 are modified to give 28.31 to
29.70MHz in straight sequence withoul gaps. £55.00 inc. retum P&P. 200
Channel in 4 bands of 50 are converted to give 28.00 to 30.00MHz or 28.00 to
29.70MHz as required. Super Hy Gain 5, Lafayette 1800, Super Star 2000.
£45.00 inc. return P&P. Nato 2000 £52.50, Super Star 2000-5 ~ 40CH £70. Colt
1600, 4 « 40CH, £65.50

Delivery within 1

VAT & P&P INC PRICES

24 hr answering.

SHOP TIMES: 9am-1pm & 2pm-5pm TUES-FRI
9am-1pm & 2pm-4pm SAT

4 days if available.
i CLOSED SUNDAY & MONDAY

UNIT B6 MARABOUT INDUSTRIAL ESTATE, DORCHESTER, DORSET. TEL: 0305 62250

YAESU  REVCO - G.WHIP - DRAE - STAR MASTERKEY - ICOM - YAESU - WELZ - DATONG - 1.C.§ ICOM

Amateur Rapio Gommunications L.

EX NORTHERN BRANCH OF A.R.E. COM|

“As from May 1st we parted from our Parent
Company in London and we are now completely
independent but still good friends. The only change
is the name, there are the same Smiling faces and
the same Excellent service.”

Peter (G4KKN)

Always a large selection of clean Second Hand
equipment and commission sales available.

E.G.

JILSX200N ......coviviienrnnen... £200
ALR2OBE: .iviivmmiisins  E19D
AOR2001 conviammwansens:  £2050
EVT757GX svvvmuvvmmmanninse 2050
FT690RMKT ........................ £250
DAIWAAT.U.CNA1001 ......... £125
YAESUFT ONE £950

EN

Merseyside WA12 9BA. Only

OPEN TUES-SAT 10 a.m. - 5 p.m.

MICROWAVE MODULES - TONNA - JAYBEAM

38 Bridge Street, Earlestown, Newton-le-Willows,

Telephone: N-le-W (09252) 29881/2

—

UNICATIONS LTD.

Phone us NOW for Special
Deals On the following:
STANDARD C-500
KENWOOD TS-680s
ICOM IC-R7000
YAESU FT-767GX

THE LATEST TNC PACKET TERMINAL
77 7" PK-88 AVAILABLE EX STOCK
X £109.95 =

Come and visit the largest Emporium in
the North of England with All brands
of equipment on display for you to try in a
relaxed friendly atmosphere together with a
NEW BRAND OF COFFEE!!

1 mile from Junction 23 - M6

- SANDPIPER - BNOS - AKD - CAPCO - REVEX

Practical Wireless, September 1988
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DEWSBURY ELECTRONICS

IF IT'S KENWOOD
IT  MUST BE
DEWSBURY

A FULL RANGE AVAILABLE

TS-140S £862.00

APPROVED
KENWOOD
DEALER

R2000 £595.00

TS-940S £1995.00

APPROVED
KENWOOD
DEALER

TS-440S £1138.00

NEW PRODUCT NEWS | e
OO0000000000oa0a [ R J

LJLJ - KEYBOARD DDS POCOMOTOR AFR2000
TO RTTY ALL MODE DECODER

D[ MORSE CODE ]D PRICES FROM £412.85

From the makers of the STAR MASTERKEY a new MORSE

KEYBOARD.

Send perfect morse as easily as typing a letter.

Variable transmission. Speed 1-99 wpm or up to 400 wpm.
Indication of speed on 7 segment display.

Type ahead buffer with status leds transmission of stored

messages.
Indication of operating mode on leds. Sidetone and relay

output for all types of transmitter.
Send S.A.E. for details of products shown

Stockists of DAIWA — JRC — BENCHERS - VIBROPLEX —
MICROWAVE MODULES - YAESU - ICOM

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

Telephone: Stourbridge (0384) 390063/371228
.m- Telex: 336712 SHELTN G. Ref. D2850

Instant finance available subject to status. Written details on request.

STAR MASTER - KEYER £54.70

Practical Wireless, September 1988 9
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NEW KENWOOD ALL SONY PRODUCTS

™ 721E
DUAL BAND UK SUPPLIED

FULL DUPLEX
£649.00 | SONY ICF 2001D

=S 76-108 MHz
191 FRANCIS ROAD }ggiﬁzﬁ";g?:ﬂ: _
LEYTON - E10 6NQ - LONDON | YAESU FRG-8800 FM - AM - SSB 32 MEMORIES ' 4~
TELEX 8953609 LEXTON G SPECIAL OFFER INC PSU, CARRY STRAP bt
PHONE 01-558 0854 01-556 1415 £575 or £675 , & EARPHONE
FAX 01-558 1298 INCLUDING NOW AVAILABLE ALSO IN PRESENTATION BOX
OPEN MON — SAT 9AM — 5.30PM OPTIONAL CONVERTER COMPLETE WITH AN ACTIVE ANTENNA £378.00
INTEREST FREE HP FACILITIES AVAILABLE INCLUDING FREQUENCY LIST'S BOOKS
ON MANY ITEMS  PROMPT MAIL ORDER ICOM R &
7 SONY ICF 7600DS

General Coverage Receiver

EN —
e
dressler — ara 30 -
ﬁ active antenna
50 kHz . . . 40 MHz
WITH LIMITED PERFORMANCE
UP TO 100MHz

Professional electronic circuitry with very wide
dynamic range. Meets professional demands both
in electronics and mechanical ruggedness. 1.2m
long glass fibre rod. Circuit 15 built into waterproof
2.5 mm thick aluminium tube Ideal for commer-

cial and swi-receving systems. £129
See Review in August 1985 Issue p.35

AM + FM + SSB
40 MEMORIES

DRESSLER
ARA 900 : — - ;
ACTIVE ANTENNA Ay ==
SOMH: 10 1300MHz e S
TE[:HN!C“. éﬁgé;ﬁiﬂm"s NEW SONY SW.1
900

£329
Kenwood RZ1 — £399.00 Mobile Scanning Receiver | MICRO-SW-RECEIVER

76-108MHz
76-108MHz
153kHz-29.995MHz

Complete with case,
mains power supply,
earphone and
frequency list.

SONY PRO-80
150kHz-108MHz
— | 115.15MHz-223MHz

Gain 17 I!H T.'m al {14-1708)
Frequency Range 4' \.‘1III:\FH: IcCOM R7000 25MHZ-2000MHZ INC. ACT|UE

Masse Figure

g SPECIAL OFFER!! ANTENNA etc.
s FHEE £249

ncnve amsﬂun ALL PRICES CORRECT AT
=3 WORTH £139.00 TIME OF GOING TO PRESS.
£969 PLEASE PHONE FOR LATEST QUOTE

s m E n M |
RADIO AMATEURS EXAM? UNIT P, UNION MILLS, ISLE OF MAN

Telephone: (0624) 851277

PAss FIRs I I IM E' Some comments on our QRM Eliminator in the last few days. "It works ke magic™ “Locals
| | thought | was exaggerating until they heard it”. “I'm phoning from Flonda to say it's reduced

my power line noise o zero. | can talk to my Engiish fnends again”

S.E.M. GRM ELIMINATOR. Unique design gets nd of any local interference. Connect in

EUI:IH bebow JDl]MH'
3 BB below G50MHz
& nﬂU nen " liDUMHr

f) U TTTT T '
)

Both antennas come complete with 7 metres of cabbe interface. power supply and
brackets

Before you enrol check the benefits of
Rnc's uniq“e Home Tl,.ltion serVica your aenal lead and removes ORM belore it gets to your recesver (you can transmit through

it). Any son ol imerterence, it can be next 1o your rx (your computer) or several miles away,
e.g. power ines. £69 50 ex stock As the PW. review says “Does it work? Yes it does.”

RRC has helped thousands of students to success in their S.EM. TRANZMATCH MKM, The only Aerial Matcher with UNBALANGED and TRUE

examinations with this unique system of postal tuition, one which BALANCED OUTPUTS 1 kW 18-30 MHz, £120. Bull-in EZITUNE (see below). £39.50
guides you, step-by-step, to qualify in the shortest possible time. Buill-in Dummy Load. £9.90. Ex stock
Oﬂly .rhe Rap]d RCSUILS College offcm you all [hw advantageS: EZITUNE. Allows you 1o TUNE UP on receive instead of transmil. FANTASTIC CONVE-
[ ] A qualified personal tutor Free advice before you enrol JRELEEE ARSI RSOk SR FOTAR Bl e
b | .
“1s . PO - : Y FREQUENCY CONVERTERS. VHF to HF gives you 118 o 146 MHz on your HF
tudy I{naterlal prepared by [ | Telephone Helpline recewer, Tune Rx. 2-30MHz. £49.50 ex stock
specialists = . gy HF toV.HF. gives you 100 kHz to 60 MHz on your V H.F_ scanner, £49.50 ex stock. Plug in
(] Complelely Gelfﬂontaincd L _! FTCC HO“" to S[Ud}' (-'L"dc aenal lead of any recewer. Turming from 100MHz up.
T courses [ _| Instalment Plan TWO-METRE TRANSMATCH. 1kW. will match anything, G2DYM or GSRV? £32.00 ex
- " " slock
| Handy pocket-sized boo | Free Postage on cours s
= Dieis y b Iw"‘d j Klets | _ material ey DUMMY LOAD. 100 W. THROUGHLOAD switch. £24.00 ex stock
L—] ersonal stu y programme i 2 z o : VERY WIDE BAND PRE-AMPLIFIERS. 3-500 MHz Excellent perdormance £32 00 or
[} Regular marked tests [ | Worldwide Airmail Service straight through when OFF, £37.00 ex stock
[ 1 Courses regularly u ted 1 iti i R.F. NOISE BRIDGE. 1- 170 MHz Very useful for aenal work. £45 00 ex siock
L gularly xtra tuition free if you
[_‘] 48 hour dcspalch > don’t pass first time IAMBIC MORSE KEYER. 8-50 w.p.m auto squeeze keyer Ex stock Qurs is the easiest 1o
. use. £45.00. First class twin paddie key, £20.00 ex stock
———— ——— ——— e ——— TWO-METRE LINEAR/PRE-AMP. Sentinel 40. 14~ power gain. eg 3 W - 40 W (deal
POST COUPON TODAY FOR FREE RADIO AMATEURS PROSPECTUS | FT290 and Handhelds), £85.00. Sentinel 60: 6= power, eg. 10 W n. 60 W out, £95.00

Senhinel 100: 10 Win, 100 W out. £135.00. All ex stock

Please send me my prospectus as quickly as possible.
H.F. ABSORPTION WAVEMETER. 1 5-30 MHz £39 50 ex stock

Mr/Mrs/Miss/Ms MULTIFILTER. The most versatle audio fiter. BANDPASS Hi Pass. Lo Pass and two
T - = notches Frequency and Bandwidth adustable 2.5 kHz-20 Hz, £75 00 ex stock
Address HIGH PASS FILTER/BRAID BREAKER. Cures T V.|, £7.50 ex slock

- i CO-AX SWITCH. Three-way + earth posiion D.C-150 MHz, 1kW, £25.00 ex stock
"l ” | Postcode 12 MONTHS COMPLETE GUARANTEE INCLUDING TRANSISTORS

RR The Rapid Resu]ts Co“ege lCACC] Pnces include VAT and delivery. C W.O. or phone your CREDITCARD NO. Ring or write for

further data or catalogue. Orders or information requests can be put on our Ansaphone at
Depr I% 27, Tuimon House. London SW 19405 FREE ADVICE: 0] 547 727 fam Spmj log G put o saphon

PROSPECTUS: 01 %46 1107124 hour Recordacall Service quotng Dept Mo above 1 cheap rate times. Remember we are as near as your phone or post box
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RST MAIL ORDER CO.
LANGREX SUPPLIES LTD,
1 MAYO ROAD,
CROYDON,
SURREY CRO 20P
SPECIAL EXPRESS
£p

AZN 275 | EMB) 250 | PLB1D B.00 | BAK: 599

CL33 4.00 | EMEY 2.50 | PLBOZ 600 | BALS 150

DYB&T 150 | EN9Y 650 | pyia 250 | BAME 6.02

DY802 150 | E¥51 275 | pym 150 | BANS 475

ESS8CC 1033 |EYE6 175 | pygy 150 | BANEA 350

E180F 1205 | EYB8 1.75 PY&E3 1'25 n—\u-‘. k.

EBOF 3548 | EY500A 3.00 PYES ; 2500

EABCBO 125 |EZ80 150 |PYES 200, 866

EB9) 150 | EZ81 150 | FYS00A - 4.00 BTS

EBFBO 150 | GYS01 300 | PYB0O 150 125

EBF&3 150 | GZ32 4.00 | Y01 150 500

ECH 8O0 | G233 475 | QOV0D2-6 38.00 250

ECC33 450 | GZ34 500 | QOV03-10 2625 375

ECC35 450 | GZ37 4.75 | QOV03-204A 35

ECC81 175 | KTl 5.00 48.38 3x

ECCE2 1.75 | KTe6 15.00 | QOVDE-40A 150

ECC83 1.75 | KT77 Gold Lion 4600 | B 500

ECCBS 175 1200 | OV03-12 680 | GBEE 150

ECCE8 350 | KT8 15.00 | B8 3.00 | 6BHE 250

ECCH 893 | NVB 15.00 I R19 924 | 6HIB 225

ECF80 1.50 | QA2 325 | 5PN 600 i 200

ECH35 300 | OB2 435 | SPE1 4.00 El 350

ECHA42 350 | OC3 250 | U9 1375 6.00

ECHE1 300 | OD3 250 | uU2s 250 350

ECLBD 150 | PCaA 250 | U6 250 6.00

ECL82 150 | PCBS 250 | U3 12 00 6.00
ECLB3 300 | PCA2 1.75 | UABCED 125 150 138
ECLBG 1.7% | PCO7 1.75 | UBFES 1.50 275 250
EF37A 500 PC900 1L.75 uCHaz 2.50 1.25 250
EF33 275 | PCFED 200 | UCHE1 250 350 1.80
EF41 350 | PCFB2 1.50 | UCLB2 175 250 180
EF42 450 | PCFBE 250 | UCL83 275 500 65.00
EF50 2.50 | PCFa 250 | UFes 200 s 45.00
EF54 5.00 | PCFBOZ 250 | ULa 5.00 13.00 375
EF55 350 | PCFBOE 170 | ULB4 175 800 1833
EFB0 1.75 | PCFROB 170 | UYar 400 350 5250
EF86 500 | PCH200 300 | UYHS 225 150 65.00
EF31 295 | PCLEZ 200 | VRIOS30 250 475 35.00
EF92 637 | PCLE3 300 | VRISVED 250 300 20.00
EF183 2.00 | PCLB4 200 | Z759 25.00 185 1850
EF184 200 | PCLES 2.50 | Z803u 2500 300 150
EH3O 1.75 | PCLBE 250 | 2D 325 275 6.80
EL3Z 250 | PCLEDS 250 | 3878 50,00 300 4.00
EL33 5.00 | PO500 600 | ACKZHE 5800 n 12.00
EL34 500 | PFL200 250 | SRAGY 550 450 14.00
EL36 250 | PL3G 250 | suUaG 300 833 1200
ELLBO 25.00 | PLE1 175 | 5v4G 250 475 12.00
ELB1 525 | PLB2 150 | SYIGT 250 650 1250
ELB4 2.25 | PLE3 250 | &23 400 150 1250
ELBG 2.75 | PLB4 200 | KZaiT 250 150 750
EL91 7.39 | PLED4 250 | 6E0L2 175 275 450
EL95 2.00 | PLSDE 550 | BABY 300 00 9.00
EL360 1850 | PL50G 600 | 6BAHB 500 | 100 2250
TP 15.00

Fax 01-684 3056
Open daily 1o callers Mon-Fri 9 ami-Spm £
Valves, Tubes and Transistors - Clo: turday
Terms CW.0. only, allow 7 days for delivery Tel 01.684 1166
Prices excluding Quotations for any types not listed S AE Telex
VAT add 15% Paost and packing £1.00 per order 946708

D A T 0 N G
ELECTRONICS LIMITED

For products you can
rely upon to give
amazing results

For information on Active Antennas,
RF Amplifiers, Converters, Audio
Filters, the Morse Tutor and
Speech Processors send or fele-
phone for a free caltalogue and
selective data sheels as required.
All our products are designed and
made in Britain.

Orders can be despatched within
48 hours subject to availability.

= — VISAAND ACCESS WELCOME —

)

DATONG ELECTRONICS LTD

CLAYTON WOOD CLOSE, WEST PARK, LEEDS LS16 60F TEL 0532

744822

(C.M.HOWES EX_

COMMUNICATIONS

Evdon, Daventry, \
Northants NN11 6PT

Phone: 032760178

EN

R
VISA
—

80 and 40M QRP CW TRANSMITTERS

The HOWES CTXB0 and CTX40 QRP transmitters have established themselves as two

of the most popular little transmitters available. Tune around the QRP frequencies on BOM

at almost any time and you will hear them being used to make contacls over quite surprsing

distances. Low power is no barrier 1o enjoying yourself on the air In fact many QRP operalors

will tell you that it is one of the MOST enjoyable facits of amateur radio. Undoubtedly there

is more challenge in building your own station, and operating at low power levels, than

simply using factory built equipment. The benefit of lower cost s simply a bonus! If you

fancy the challenge of some QRPwork, may we sugges! you consider adding a HOWES

CTX transmitter to your station?

* Adjustable power output up to 5W with CTXB0 or 3W with CTX40

* Nominal 138V DC operation

# One crystal included, with provision on board for two more and for VFO use with the
HOWES CVFBO0 or CVF40 VFO kits

* Can form part of a transceiver using HOWES DcRx receiver and CVF kits

* Five element output filter, full key clock supression. Excellent note

CTX80 or CTX40 kit: £13.80 Assembled PCB module: £19.90
DIRECT CONVERSION COMMUNICATIONS RECEIVERS

The HOWES DcRx series of receiver kits offer amazingly good performance for simple
eguipment. This is achieved by avoiding the "'all singing, all dancing” approach, and
optimising each version for a single amateur band. In this way complexily and expense
are avoided, whilst giving a receiver that gives very pleasing results. Compare one with
an expensive sel, you will be surpnsed! The addition of the CSL4 dual bandwidth filter (£9.90
for the kit) gives this little set sharper selectivity than many expensive oriental imports! If
you would like further embellishment, then we have a signal indicator kit (DC52 at £6.60)
to add some exira visual attraction to the front panel of your project. As HOWES kits form
an interlinking range, you can add a transmitter, or an ATU, crystal calibrator, etc as you
wish to build up your station, The HOWES DcRx receiver is available in 160, 80, 40 and
20/30 metre band versions. A case and a couple of tuning capacitors are the only major
parts you need to add. We have suitable capacitors for all but the 160M version at £1.50
each while stocks last. The DcRx kits are easy to build, and make an excellent project for
beginners, RAE students etc, as well as the experienced operator building a holiday rig

or QRP station
\ DcRx Kit: £15.60 Assembled PCB module: £21.50

Ham Radio does not have to be expensive!

CVF20, CVF40 and CVF80 VFOs FOR TRANSMIT/RECEIVE
Full featured VFO units with stable FET oscillator, dual bufiered outputs, IRT, voitage
regulator etc. Suitable tuning capacitor available at £1.50,

CVF kits for £20, 40 or 80M: £10.40 Assembled PCB module: £16.90
HC220 and HC280 20M or 80M TRANSVERTERS FOR 2M RIG

10W RF output, fully filtered with good receive performance from a balanced mixer, 138V
DC operation for home/mobile/holiday use. A more advanced kit

HC220 or HC280 kit: £52.50 Assembled PCB module: £83.50
SWB30 SWR/POWER INDICATOR/LOAD

All bands 160 1o 2M . 30W rating for SWR/Power, but can be used for ATU adjustment with 100W
rigs, providing the rig can give reduced tuning signal. A smart looking, custom made. moving coll

meter is included
SWB30 kit: £12.50 Assembled PCB module: £17.30

ASL5 DUAL BANDWIDTH RECEIVER FILTER

Improve the selectivity of your radio! 300Hz (-6dB) CW bandwidth, and extra sharp roll
off for speech modes. Fits inline with external 'speaker or '‘phones A performance
improvement for virlually every receiver/transceiver

ASLS kit: £14.90 Assembled PCB module: £22.50

CV220 and CV620 RECEIVE CONVERTERS
You can add coverage of the 2M or 6M VHF bands to your 20M shortwave receiver with
one of these kits. Straightforward construction, good performance

CV220 or CV620 kit: £17.50 Assembled PCB module: £23.90
HOWES FINISHED EQUIPMENT RANGE

Quite separate from our kit range, the finished
equipment range offers items requiring
manufacturing, test and alignment eguipment
beyond the scope of home constructors. See our full
: page advert in the June issue of RadCom.

H02662mtoﬁMtransverter £179.90. 4M version (HC246) same price.
All HOWES kits include full instructions, good quality PCB and all board mounted
components. An SAE will bring a copy of our catalogue showing all our kit range, and an
information sheet on any product you are especially interested in. P&P is £1.00 per

order, delivery normally within 7 days )

HOWY S
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THE SCANNER
__ SPECIALISTS

§ JIL SX-400

THE PROFESSIONAL SCANNER

* Basic coverage 26-520MHz
" AM, NFM & WFM
* Expandable from 100kHz to
1.4GHz with SSB and CW
* Computer control options
" IF outpul lerminals
* Specilications set by
professionals

AOR 2002

THE WIDE RANGE SCANNER

* Covers: 25-5560MHz, BOOMHz-1.3GHz

" AM & NFM & WFM on all bands

* Computer interface sockel

* 20 memories ¥
* Compact size

* 12V dc operation

* Up/down step control knob

_ THE

SUPERIOR SCANNER

* The choice of the professionals

* Proven reliability

* Covers: 26-88MHz,
108-180MHz, 380-514MHz

" AM & NFM on all bands

" Positive action keyboard

" 16 memories

* 12V dc & 240V ac

£325 |

| £649 | | )
f N '8 N
REVCO RS-3000 AOR 800E
‘_H-SiE COI:.!PGJ}C; S(B:IANNER THE SMALLER HANDY-SCANNER
ize only 67 x 2" x ' i z 4 2 :
i Co;efguif“ﬁ’\;go{ssgﬁaMHz- gg;eégol\-ﬁi; 06MHz. 118-175MHz, 406-496MHz,
‘II-I Z, 1 r4 " AM & NFM programmab all band:
: AM & FM all bands * Full scan & se?agtr:h 111221?3:;1?;1[’:3 av:lnﬁt'nln
Liquid crystal display * 20 memories
© 50 memories * Measures only 25" +55"%2
Scan. search, priority " Nicads. charger & BNC whip antenna included in
the price
J £199 ) L £199 )
- =y
JIL SX-200N

Thie Bribis Aow been imptoved with & new exclusve

migeove the performance on a selected

* REVCONE aiready resiowned thio
ition of 4 veriGa wement o 4 drsto

( NEW IMPROVED _REVCONE }

fetuine T
Hand

Al new REVOONES = W W) e ertical whip for the band of
YOUR choce Wy ] (MH ndard HEVCO range
s FREVCONE ex £33.75
Adtid-or1 whafis memn
Fismwember Bus Bobsh product camg

BROADBAND PREAMPLIFIERS

REVCD PAT inhine: msithead
PAJL msbiument or bar 770 o Noype opbons) l:.'!!nso

* ’l~ * % % % % % 25th ANNIVERSARY YEAR 1963-1988 % * % % »* % »* %

=== GAREX ELECTRONICS.... .

MAIN DISTRIBUTOR OF REVCO PRODUCTS. PRICES INCLUDE U
Extensive range of PYE radiotelephone spares — SAE for list

* % 25th ANNIVERSARY YEAR 1963-1988 * % % % % 25th ANNIVERSARY YEAR 1963-1988 * % *

* % 25th ANNIVERSARY YEAR 1963-1988 * % % % % 25th ANNIVERSARY YEAR 1963-1988 * % %

* % % % % 25th ANNIVERSARY YEAR 1963-1988 * % »* % % * *

HARROW HOUSE, AKEMAN STREET, TRING HP23 6AA. B *

(044282) 8580 & Cheddington (0296) 668684. Callers by appointment only.
P&P and 15% VAT Ask for details of our interest free credit.
Ask for our secondhand scanner bargain hst

Look out for Merin Systems at the

July and the Scarborough Amateur
Warehouse bul please ring first
NEW SYSTEM

MERLIN SYSTEMS PC Tubo 256

£15.00 P&P
COMPUTER DESK

only £50.00 + £16.00 P&P

2nd USER SYSTEMS
DS dnve. £350.00. IOTEC IONA 64K

compalible. £150,00. PAP £10.00
COMPUTER PARTS

NEW

RADIAL ELECTROLYTCIS
10 = 4 7ul 25v

10 = 22ut 10v

10 = 22ut 25¢

10 = 47ut 25¢

10 « 47uf 35¢

5 « 4Tul 250

10 « 100ut 10v

10 = 220ul 10v

10 = 220uf 16v

10 = 220ul 25v

10 = 220ul 40v

10 = 220uf 50v

10 = 470uf 25¢

10 = 470ut 50v

10 = 1000ut 25v
POWER ELECTROLYTICS
§ w 500t = 50 ul 200v

2 x 220ul 315v

2 x 220ul 400v

2 = 4700l 200v

2 = 15000ul 25v

2 = 22000ul 25v
PAYMENT: Credit card, cl

Up Market desk L 102cm « W 7dcm -

F MERLIN WAY, BOWERHILL,
MELKSHAM, WILTSHIRE SN12 6TJ.
ERLIN el 0225 706886.

S YSTEMS

following rallies and exhibitions. RAFARS, at RAF Halion

Aylesbury, Bucks on June 18. 1he Longleat Rally on June 26, the NEC Exhibition on the 15, 16, 17

Racwo Socwety Rally on 31 July. You may also call al the

K Ham, B088 CPU 1 Diskdrive. Hires Mono Monitor, B4

Keyboard, Par printer port, Radio and MSDos software and Merlin Systems backup. £450.00 +

H 74cm wilh keyboard recess and cableing trunking. New

POWER SUPPLIES AND TRANSFORMERS
Bench mains inpul PSU in a blue case with switched input and HT output & 3vac lamp for valve
healers 250vde HT stabiisedt H 115m W 185mm D 125mm £8.00.

BBC B with DF S one 40 track SS drve. £250.00. BEC - 128K 1770 DFS. S way rom, one 40 frack

CPM 2.2.2 40 track DS drves.. £160.00. Appie |l + with one

disk drive and software. £150.00. FRANKLIN ACE 1000 with disk dnive and software this 1s a Apple

APPLE cards. S100 cards, PSUs, NEW 12 inch green screen compast mpul Hires open frame
maonitor, only needs 12 volts DC. £30.00. P&P £500

Made by well known Japanese manulaciurer, twin cassolle mechanism, complete with steren heads
counter doors and leads only £6.00 P&P £1.00 Complete working LW. MW, FM. stereo mus:c center
PCB (ihe cassette plugs inl only £5.00 PAP £1 50

3 = 3300ul 25v 1.30
30p 2 = 3400ul 40v 75p
30p MISCELLANEOUS
A5p I« LEC tampmans titer socket 1.25
35p 1 = ) E.C Jampmains fiter socket 1.50
40p 1 = LE C. Gampmains filter socket 1 '-'
60p 5 uusn Latehing peh swiches
35p 5§ « shde pch switches ?Op
35p 100+ phono plugs 50p
35p & = 240v panel neons T0p
40p 5 « 24y panel lamps Top
45p 5 « MES lamp hoiders 50p
45p 5 « Pway 3pole switches with knobs 1.20
35p A = dway dill switches p
S0p 5 = 1 Tamp 200v bridge tectiiers 1.20
35p 3« 1amp 50v bridge rectifiers 50

l[\ = Smm = 2mm red leds 1.05
B0, < Smm « 2mm green leds 1.00
17 MEHLIHS KIT PACKS
2.00 1« mixed power capacitors 1.75
1.50 1« mixed pf capacitors 1.50
1.75 1« mixed awal electrolytics 1.50
2.00 1 = mixed wire wound resistors 220

PO. cash Post and Packing. up to £10.00 add £1.50,

£10.00 to £20.00 add £1.00 ease add VAT to total

TX 3
RTTY/CW/ASCII TRANSCEIVE

Split-screen, type-ahead operation, 24 memories, clock,
review store, callsign capture, RTTY auto CR/LF, CW
software filtering and much more. Needs interface or
TU. BBC-B/Master and CBM®64 tape £20, disc £22. SPEC-
TRUM tape £35, +3 disc £37 inc. adapter board (needs
interface/TU also).

Also VIC20 RTTY/CW transceive program, tape £20.

RX 4
RTTY/CW/AMTOR/SSTV RECEIVE

This is still a best-selling program and it's easy to see
why. Superb performance on all 4 modes, switch modes
at a keypress to catch all the action. Text and picture
store with dump to screen, printer or tape/disc. The
essential software for the SWL. Needs interface. BBC-B/
Master, CBM64 tape £25, disc £27. VIC20 tape £25.
SPECTRUM tape £40, +3 disc £42 inc. adapter board
(needs interface also). The SPECTRUM software-only
version is still available £25, +3 disc £27.

TIF1 INTERFACE for TX-3 and RX-4. RTTY and CW filters,
computer noise isolation for excellent reception. Trans-
mit outputs for MIC, PTT and KEY. Kit £20 (assembled
PCB + cables, connectors), ready-made £40 state rig.
Available only with TX-3 or RX-4 software.

Also MORSE TUTOR {6, LOGBOOK {8, RAE MATHS £9
for BBC and CBM64 (disc £2 extra), SPECTRUM, ELEC-
TRON, VIC20.

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

technical software pw,
Fron, Upper Liandwrog, Caernarfon LL54 7RF.
Tel. 0286 881886

EN =

l'?
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COMMUNICATION CENTRE
OF THE NORTH

The largest range of communications equipment available in the North.
Full range of receivers, transceivers, antennas, power supplies, meters.
Ali tubing — wall brackets - rotators - insulators.

ANTENNA RANGE

FULL RANGE OF KENWDOD EQUIPMENT AND ACCESSORIES STOCKED

BUTTERNUT WELZ

HF2V 40-80m verical £14200 | DCPS 5 band verncal with

20 MRK 20m add on kit £3349 | radialkn £195.00
HFBVX 6 band vertical £15800 | DCP4 40-20-15-10 vertical with

TBRIGOS 160m Add on kit £53.99 | radial ki £147.00
HF4B Tnband Mim Beam £23500 | JAYBEAM

CUSHCRAFT VR3 3 band vertical £73.60
A3 3 element Tnbandar 26200 | TB!Rotary Dipole E105.80
A4 4 element Tnbander £35000 | Minmax Triband Mim Beam £327.00
10-3C0 3 element 10m £11500 | TB2Z2element Tnbander £202.00
15-3C0 3 element 15m £13975 | TB33element Tribander £316.00
20-3C2 3 element 20m (23800 | SWR/POWER METERS

APE B band 25ft vertical £164.00 | MF.J 815 HF 2kw SWR/PWR £51.32
AVS 5 band 25h vertical £1300 | SWR Twin Meter | 8-50MH: £25.00
18 element 2m Boomer £106.00 | DIAWA CN410M 35-150MHz £61.72
15 element 2m Boomer £85.00 | DIAWA CN46OM 140-450MHz £65.40
ANTENNA TUNERS NSB60P 1.8-150MHz + PEP £115.00
Kenwood AT230 £20800 | Welz SPI0X £31.00
CAPCO SPC 300D £z7500 | Wel SP220 £67.95
CAPCO SPC 30000 gxs00 | Welz SPa20 5955
MFJ 9628 1.5k Tuner £241.00 | DUMMY LOADS

MFJ S48C 300W Versatuner £157.00 | DLBO60 watt £10.96
MFJ 3410 watt Basic £105.00 | DLBOO GO0 wan £62.75
MFJ 1601 Random Wire Tuner £42.02 | CTS30500wan £59.00
Kenwoad ATZ50 Automatic £366.00 | MFJ2600 300 war £28.35

GSRV full size £16.50, hall size £14.50 Full range of Antenna - Accessones plus full range of VHF -
UHF - HF molile Amennas
Full range of RSGB and ARRL publications in stock
Pan Exchanges welcome, Second hand hsts daily

Send SAE for detais of any equipment HYGAIN
HP terms Access Barclaycard faciities TH? MK3 2 ele Tnbander £249.00
DOpen & days a week 24 Hour Mail Order Service. 18 AVT 5 band Irapped vertical  £146.00
Goods normally despatched by return of post EXP14 4 element 20-15-10 m £449.00
Phone 0942-676790.

STEPHENS JAMES LTD.

47 WARRINGTON ROAD,
LEIGH, LANCS. WN7 3EA.

R.A.S. (Nottingham)

G6XBH - P
ciras Radio Amateur Supplies ;
G8UUS Tel: 0602 280267 vondl
Visit your Local Emporium Y
Large selection of New/Used Equipment on Show

AGENTS FOR: ACCESSORIES:

F.D.K. Welz Range

AZDEN Microwave Modules

Icom Adonis Mics

YAESU Mutek Pre-Amps

ALINCO Barenco Mast Supports

KEMPRO DRAE Products

BNOS Linears & P.S.U.’s
AGENTS FOR CELLNET AND VODAFONE RADIOS
AERIALS, Tonna, Halbar, New Diamond Range of Mobile Whips, Jaybeam
BRING YOUR S/H EQUIPMENT IN FOR SALE
JUST GIVE US A RING
Monday: CLOSED Tuesday-Saturday: 10.00am to 5.00pm

3 Farndon Green, Wollaton Park, Nottingham NG8 10U
Off Ring Rd., between A52 (Derby Road) & A609 (llkeston Road)

EN QRP KITS AT QRP PRICES! EN

80m CW TRANSCEIVER, DTR3
Compact and lightweight, an ideal ORP ng for 3 5SMHz CW  Great for ‘P and holiday operation!
A COMPLETE kit! - Inciudes ALL Hardware, VFO. Audio Filter. RIT, Sidetone etc and fully detailed
building instructions
£76.25 including postage.
Also included n our Kit Range
FULL KIT PART KIT

“CARLTON" 3 Band RX for 80/40/20m .00

TU1 Antenna Tuning Unit £31.75 £22.50
TU2 : ATU with SWR Bridge £39.65 £30.40
TUA1 : SWR Bridge £11.50 £ 8.90
AF2 AUDIO FILT £11.50 £ 850
AF3 BASIC AUDIO FILTER BOARD £ 690

CM1 CAPACITANCE METER £22.60 £14.00

REMEMBER! The "FULL" Kis are COMPLETE in every detal and come with FULL
Instructions The “PART" Kits consist of the PCB's and all board mounted components plus, of
course. the detailed Instruction Manual

All pnces include postage
For full details of these and the rest of our range, send a SAE fo:
LAKE ELECTRONICS, 7 MIDDLETON CLOSE,
NUTHALL, NOTTINGHAM NG16 1BX.

or ring Alan, G4ADVW on (0602) 382509
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] 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 B.S.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
100mph/160kph. (BS8100)

ANTENNAS

AQ6-20 “SPACE SAVER", THE |
COMPACT 4 BANDER THAT IS
DIFFERENT. 2, 3 OR 4 ELEMENTS
6, 10, 15 AND 20M.
| Unigue Fully Sealed Coils.
Hi'Q—Close
Coupled capacity
e d hat loaded Yagiwith| A 7}
optimized [
performance. Ideal .
for small spaces. i
Send for full Spec. [
sheet. NOW! ' \,

iy ALTRON '
(1 __E_C;&MMUNICATION :
: T;; 1/ Ecuipment

L 11 ]
L=
o

| _r

i /AN

® ’f f-' \\'
.'I '\"x\

.

’
i J

.// & / .'; |
A ,__HH QUALITYX i
\‘\_ RELIABILITY

NN

\\)\

\

KNOW HOW

WE DESIGN—WE MAKE—WE SELL—DIRECT. ®

At manufacturers prices—you get best value.

SEND S.AE. FOR FURTHER DETAILS e
AND PRICES OF ALTRON PRODUCTS. '

ALLWELD ENGINEERING fi
Factory 6, 232 Selsdon Road,

South Croydon, Surrey, CR2 6PL.

Tel: 01-680 2995 (24 hr) 01-681 6734
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WR’ TE ON ... the page where you have your say

over the long delays and
asked for a positive
response to be submitted.
Regrettably these
suggestions were ignored
with comments to the
effect, "We know best and
there is no reason to take
the report seriously .

It has now become
apparent that the main

SPectmm | recommendation of
| spectrum privatisation will
Deregulatlon | be implemented before long.

For the benefit of those not
familiar with the CSPI
proposals, a brief outline is
as follows.

Each part of the spectrum
would be sold by the DTl en
bloc to a Frequency Planning
Organisation (FPO) for an
annual fee. The FPO would
then be responsible for the
detailed management of
their part of the spectrum. In
other words they would
allocate frequencies, issue
licences and charge for this
service. The FPO would
make whatever charges they
thought fit within certain
restraints. With the wide
diversity of the amateur
allocations it is certain that a
number of FPOs would be
involved. In practical terms

| this means that a central
proposals whatsoever. | organisation would be
Several members made needed to co-ordinate
representations to the RSGB | negotiations and charges

Many readers will have
heard of the CSPI Report on
Deregulation of the Radio
Spectrum but know little of
the potentially serious
consequences to the
amateur movement in the
UK unless effective action is
taken now. The report was
commissioned by the
Department of Trade and .
Industry (DTI) in March 1985
and was presented to them
in March 1987. Interested
parties were invited to
comment by June 1987.
The RSGB failed to meet
this deadline and indeed
took another ten months to
prepare a 14-page
response. This response
sought to pour scorn on the
CSPI report but failed to
make any constructive

between the various FPOs
and the individual amateur.

Realistically the only
organisation capable of
doing this job at the present
time is the RSGB. Thus the
Society is certain to get
involved, regardless of the
wishes of those who
presently control it.

This could be seen as bad
news but in fact there is a
shining light at the end of the
tunnel. The RSGB can, and
should, apply to be the FPO

| for those bands which are

allocated to the amateur
service on a primary basis.
These are the 3.5, 7, 14,

21, 28,50 and 144 MHz
bands plus five microwave
allocations. The RSGB would
pay an annual licence fee for
the bands to the DTl and pay
the other FPOs for
secondary allocations. As
part of the overall package
the RSGB would have to
take on the responsibility for
issuing amateur licences,
thus relieving the DTl of an

unwanted administrative
burden.

If this were done the fee
per megahertz could
probably be negotiated at a
level consistent with that
currently paid. There would
no longer be the need to
wait years for repeater
licences to be issued, nor to
wait for permission for new
modes such as packet. In
other words, the amateur
population would have much
more control over its own
destiny.

In a free market we are
almost certainly going to
have to pay more for the
large segment of spectrum
that we currently enjoy. The
RSGB has the opportunity to
minimise that increase at the
same time as being able to
have much more influence
over the future of the hobby.
| urge the Society to take
this opportunity while it is
still available.

P. L. Crosland G6JNS
Worcester

Top Band Plan

Reference Peter Chadwick's |
“Horrible Huns'' on s.s.b. at
the c.w. end of Top Band
(page 20, July PW). _
Having used amateur radioi
to teach myself sufficient
German to hold a passable

QSO0, | have worked several
stations in this area and
understand the situation to
be that they are restricted to
a very narrow band

| (1832-1835kHz) for s.s.b.

by their licence.
J. W. Barker G3WAL
Rugby

PW COMMENT

The New Amateur Licence

THE COMPLETION OF THE LONG-AWAITED REVISION of the
Amateur Radio Licences A and B was officially announced by
the Department of Trade and Industry on 25 July 1988, and
will come into effect on 1 January 1989,

The new draft licence conditions appear in full in an eight-
page pull-out supplement which you will find between pages
32 and 33 of this issue of Practical Wireless. You will find a list
of some of the highlights of the new licence conditions at the
end of that supplement, which replaces the promised supple-
ment entitled “'In the Know'*—a guide to finding components,
materials and information for your hobby. That will now
appeai in a future issue of PW.

Any new licences issued from 1 January 1989 will be in the
new format. Existing licences will be varied by means of a
Gazette Notice, and all licensees should receive the new
licence when they pay their renewal fee during 1989.

So far as the Radio Amateurs’ Examination is concerfied, a
new syllabus is to be introduced for the May 1989 exam,
based on the new licence conditions.

What of the new licence? Well, there are changes to take
care of new communication modes, some (though by no
means all) of the rules that were previously scattered in bits
through different sections have been drawn together into one,
and some of the popular misconceptions that have arisen in
past years (such as crossband working being forbidden) have
been firmly shot down at last. But, as those of you that have al-
ready looked at the new conditions will have found, the
language and format are not so different from the present

licence, still very much in the traditional “‘civil service’’ style.

This licence revision has seen going on for a very long
time—I can remember talking to a couple of officials from the
Radio Regulatory Department about the licence at one of the
last RSGB shows to be held in the main hall of Alexandra
Palace before it was destroyed by fire, and that must be all of
ten years ago. At that time, they said that if | had any
suggestions about changes to the licence, | should write in
with them quickly, because a revision was all but completed!

With due respect to all those who have been involved in
drawing up the new licence, | must confess to being very
disappointed that it has not been made much clearer, better
organised, and above all written in more everyday language.
Something more along the lines of the current Highway Code
would be far more likely to convey to the average radio
amateur just what rules are to be observed by him in following

his hobby.

There are half-a-dozen or so points in the new licence which
don't appear particularly clear to me, and | am querying these
with the DTI. | hope to be able to bring you further comment
and clarification in a future issue of PW.

Now that the review of the main licence is complete, the DT
has promised to turn its attention to the proposed Novice or
Student Licence, intended to encourage more new entrants
into amateur radio. For more information, watch this space.

In the meantime, remember that the revised conditions for
Amateur Radio Licences A and B do not come into effect until

1 January 1989.

Geoff Arnold
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NiCad Hazard

On a recent shopping trip |
took my Yaesu FT-23R and
a spare battery pack which
were carried in my wife's
shopping bag. All was well
until on the return trip home
in the car | could smell
burning. On investigation it
was not the car but the
loose battery pack.

What had happened was
that the open contacts had
come into contact with
some silver foil, which had
shorted them out. The area

could be taken to avoid such
hazards, such as: 1. adding a
thermal cutout to the pack.
2. Including a plastics slide-
on cover to protect the

terminals whilst in transit. 3. |

Including a warning notice
with the equipment to alert
users to the potential danger
of battery packs.

lan Barnes

Bodmin, Cornwall |

Whilst | was at radio college, a
student radio technician in the
aeronautical section in the
classroom next to ours had

computer program cassettes. And there's
voucher for every ather letter published.

Letters must be original, and not duplicated to other
| magazines. We reserve the right to edit or shorten any
| letter. Brief letters may he filed via our Prestel
Mailbox number 202671191. The views sxpressed in
Practical Wirsless.

letters are not necessarily those of

of the screwdriver was the
handle!

Since that day, | have had a
very considerable respect for
all forms of storage batteries.

! even protect the terminals of |

MIKE FASHIONS
SEEN AT A
RECENT RALLY

around the contacts had
melted with the heat, and
the complete case and
NiCad cells were ruined.
Although there was a small
shoulder to slide the pack on
to the radio, which offers
some protection, the
contacts are not actually
protected from a short
circuit in any other way.

The battery pack burnt
through the shopping bag
and could easily have set fire
to other material in and
around it. The situation
could have been potentially
fatal!

| feel that some measures

the misfortune to drop a
wooden-handled screwdriver
across the terminals of a 24V | be enough power there to
bank of NiFe cells sitting
under the equipment bench.
There was one hell of a bang,
and effectively all that was left

| dry cells if carrying them
loose. Though there may not

start a fire, they're too

| expensive to risk flattening |
them by shorting across the
terminals. — Ed.

OUR SERVICES

QUERIES

We will always try to help readers having
difficulties with a Practical Wireless project,
but please observe the following simple
rules:

1. We cannot give advice on modifications
to our designs, nor on commercial radio,
TV 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-ad-
dressed envelope (or envelope plus Inter-
national Reply Coupons for overseas
readers).

4. Write to the Editor, “’Practical Wire-
less’’, Enefco House, The Quay, Poole,
Dorset BH15 1PP, giving a clear descrip-
tion of your problem.

5. Only one project per letter, please.

COMPONENTS, KITS
AND PCBS

Components for our projects are usually
available from advertisers. For more diffi-
cult items, a source will be suggested in
the article. Kits for our more recent pro-
jects are available from CPL Electronics,
and from FJP Kits (see advertise-
ments). The printed circuit boards are
available from our PCB SERVICE (see
page 42 of this issue).

CONSTRUCTION
RATING

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. Defin-
itely not recommended for a beginner to
tackle on his own.

BACK NUMBERS AND
BINDERS

Limited stocks of most issues of PW for
the past 18 years (plus a few from earlier
years) are available at £1.3C each, includ-
ing post and packing to addresses at home
and overseas (by surface mail).

Binders, each taking one volume of PW
are available Price £3.95 to UK addresses,
or overseas, including post and packing.
Prices include VAT where appropriate

CLUB NEWS

If you want news of radio club activities,
please send a stamped, self-addressed
envelope to Club News, ‘‘Practical
Wireless'’, Enefco House, The Quay,
Poole, Dorset BH15 1PP, stating the
county or counties you're interested in.

ORDERING

Orders for p.c.b.s, back numbers and
binders, PW computer program cassettes
and items from our Book Service, should
be sent to PW Publishing Ltd., FREE-
POST, Post Sales Department, Enefco
House, The Quay, Poole, Dorset BH15
1PP, with details of your credit card or a
cheque or postal order payable to PW
Publishing Ltd. Cheques with overseas
orders must be drawn on a London Clear-
ing Bank.

Credit card orders (Access, Mastercard,
Eurocard or Visa) are also welcome by
telephone to Poole {0202) 678558. An
answering machine will accept your order
out of office hours.

SUBSCRIPTIONS

Subscriptions are available at £14 per
annum to UK addresses and £18.50 over-
seas. For further details, see the an-
nouncement on page 61 of this issue.
Airmail rates for overseas subscriptions
can be quoted on request.
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Tilt Over TA75

"The communications
capability of a commercial or
amateur radio link relies
upon its antenna, which in
turn relies largely upon its
mast,”” or so says Radio
Communications Hardware.
They stock a tilt over mast |
mounting assembly which is
designed to fit standard BS
spec alloy or steel scaffold |
tubing. The assembly allows
the scaffold poles to be
either wall or post mounted
and can be lowered out of
sight when not in use.
Supplied with the
assembly are pre-stretched
marine 8-plait rope, yacht
quality tackle, 1000Ib
ratchet winch and all the
necessary Rawlbolt fixings.
You can have a different
winch if you wish, as they |
can supply motorised
winches and ones with
brakes. The price of the

mast mounting assembly is
£178 including VAT and
delivery.

If you would like to know
more, contact: Radio
Communications
Hardware, 28 Cunningham
Close, Ringwood, Hants.
BH24 1XW. Tel: 0425
479226.

The Uniden 2830

This transceiver is a 28MHz
(10m) mobile multimode. Its
frequency coverage is
28-30MHz in 500kHz,
10kHz, 1kHz or 100Hz
tuning steps.

The f.m. mode a has wide
or narrow filter option and

| built-in v.s.w.r./power

meter, noise blanker, r.i.t.
control, r.f. input attenuator
and auto squelch facility
amongst others.

For the full details on this
rig, contact.
Raycomm
Communications Systems
Ltd

Resurrected
Callsign

The West Yorkshire
RAFARS Group have applied
to resurrect the callsign of
the defunct radio club of
RAF Yatesbury or RAF
Compton Bassett.

They would like to hear

from anyone who was a
member, preferably an
official, of either of these
clubs just before the
club/station closed in the
1960s.

If you can help in this
matter, contact:
G3FQH.
QTHR. Tel: 0484 862390.

there 1s 10W available on International House

that mode too (continuously | 963 Wolverhampton Road

variable). There is 10W Oldbury

available fora.m. and 20W | Warley

p.e.p. for s.s.b. West Midlands B69 4RL.
Other features include a Tel: 021-544 6767

Maxpak  FISTS Joins

Since the AGM held on June | EUCW

6, Maxpak is without a |
secretary. The Chairman,
Dave G4RVK, will be dealing
with any correspondence on
a temporary basis.

The group’s digipeater,
GB3AP, continues to be
operational. The proposed
site change is in an
advanced stage with
clearance from the IBA and
DTl awaited.

The joint project with the
Midland Amateur Repeater
Group for a second
digipeater, GB7MM, is
continuing.

Dave Bentley G4RVK.
10 Churnet Grove,
Perton, Wolverhampton.

On June 1, the FISTS c.w.
Club became a member of
the European c.w.
Association. To celebrate
the first anniversary of its
formation, FISTS are holding
a Straight Key Week from
0001Z on Sunday
September 4 to 23597 on
Saturday September 10.
Non-members may
participate and are also

| eligible for the FISTS
Century Award.

| Entrants must score 100
points for this award from
contacts with FISTS
members as follows:
Contact with a UK or EU
member = 1 point

Rally Calendar

*August 14: The Flight
Refuelling ARS and
Bournemouth RAIBC Rally
will be held at the FRARS
Sports & Social Club,
Merley, near Wimborne,
Dorset. All the usual
attractions will be there for
all the family. Entrance is
50p (children free). Gates
are open from 10am to
5pm. More details from:
John Fell. Tel: 0202
697649.

August 14: The 1988
Derby Mobile Rally will take
place at the usual venue of
Lower Bemrose School, St
Albans Road, Derby. Doors
open at 11am. More details
from: G3KQT. QTHR. |
August 28: The Annual '
Rally of the British Amateur I
Radio Teleprinter Group
(BARTG) will again take
place at Sandown Park
Racecourse, Portsmouth
Road, Esher. More details
from: Peter Nicol GEBVXY.
Tel: 021-453 2676.
August 28: The Galashiels
and District ARS are holding

their Open Day at the Focus
Centre, Livingstone Place,
Galashiels. There will be
trade stands, a bring and |
buy as well as catering |
facilities. More from: John |
Campbell GMOAMB. Tel: |
0835 22686.

August 21: The Essex
group of the 934MHz Club
UK are holding their 4th
mobile rally at Brentwood
Halfway House (junction of
the A127 and A128). Doors |
open from 10am to 4pm.
There will be amateur and
934MHz stations in
operation. Admission free,
refreshments available.
Steve Blinhorn G1XGP,
7102 Lord Roberts Ave,
Leigh-on-Sea.

September 4: The 2 1st
Preston ARS Annual Mobile
Rally will be held at the
University of Lancaster.
There will be trade stands, a
large Bring & Buy, licensed
bar, snack bar and
restaurant. Talk-in on S22.
Doors open at 11am (10.30
for the disabled). Admission
by programme (50p includes |

free draw for colour TV).
Ample free parking. More

| details from: Godfrey

G3DWQ. Tel: 0772 53810.
*September 4: The Telford
Radio Rally and Exhibition
will be held at the Telford
Racquet Centre, Telford. All
the usual facilities and
stands will be there. Talk-in
on S22. Morse tests
available through RSGB.
Doors open 10.30 for the
disabled, 11am for everyone
else. More details from:
John G8ARS. Tel: 0952
727719.

September 4: The National
Amateur Radio Car Boot
Sale will be held at the
Shuttleworth Collection, Old
Warden Aerodrome, near
Biggleswade, Beds. Gates
open from 10am to 5pm,
admission 50p, parking free.
The Shuttleworth Collection
is a famous aircraft and
motor museum. Also there
is a restaurant, bar and
children’s playground. More
details from: Wendy. Tel:
0582 451057.

Contact with a member
outside EU = 2 points
Contact with FISTS club
station GOIPX or GOIPX/A =
3 points

The award will cost non-
members £1. You must
send in logs, signed by two
independent operators
(QSLs not required) showing
date, band, call and
membership number of
FISTS members worked to:
Geo Longden G32ZQS,

119 Cemetery Road,
Darwen,

Lancs. BB3 2LZ.

Derby & District
Results

If you took part in the Derby
and District ARS 144MHz
Contest, then you'll be
pleased to know the results
are out. Ron Ham mentioned
them in Propagation
recently, but if you missed
that, a copy of the full results
is available upon receipt of a
s.a.e. Send your s.a.e. to:
Derby & District ARS,

119 Green Lane,

*PW/SWM in attendance

Derby DET 1RZ.

16

Practical Wireless, September 1988

WWW.americanradiohistorv.com



College courses

Bristol: Brunel Technical
College, Ashley Down,
Bristol will again be running
three different evening
classes for radio amateurs,
starting in September.
Monday evenings is Morse
classes and Thursday
evenings is a practical
course for the radio amateur.
Enrolment is September 6
and 7. The course tutors are
Phil Brouder G3ZJH and
David Heald. More details on
027241241 ext 2164,
Greater Manchester. Both
courses mentioned here
begin at the start of the
September term at Reddish
Vale Evening Centre,
Reddish Vale Road,
Stockport, Cheshire SK5
7HD. Enrolment will take
place on 19, 20 and 22
September between 7 and
9pm. The RAE course will
be for 25 sessions leading
up to the exam in May 1989,
but facilities will be available
to sit the December 1988
exam as a re-sit or for those
wishing to obtain the licence
quickly. The lessons will run
on Monday evenings
between 7 and 9pm.

A Morse course of 25
lessons for all levels of
ability up to about 17
w.p.m. is available. Several
tutors will be there to assist.

These classes are on
Thursdays from 7 to 9pm.
More details from Dave
Wood on 061-480 9157
most evenings.
Hendon: Hendon College,
Corner Mead, Grahame Park,
Colindale, London are
offering the RAE course
again this year. It will be held
on Tuesday evenings from
7.30 to 9.30pm and the
tutor will be Tony Essex. For
enrolment details, please
telephone: 07-200 8300.
Rugeley: An RAE course
will be held at Rugeley Adult
Education Centre (formerly
Aelfgar School), Taylors
Lane, Rugeley, Staffs.
Classes commence on
Thursday September 15 at
7pm. Details from: John
Teece. Tel: 08894 2912.
They are also hoping to
provide a single term Morse
class, but must have a
minimum of twelve students
guaranteed. Contact John
Teece if you're interested.

Barking: The Barking Radio
& Electronics Society will be
holding both RAE and Morse
classes starting in
September. The RAE
classes will be on Mondays
and the Morse classes on
Tuesdays, both start at
7.30pm. More details from:
Paul G4ULK. QTHR. Tel:

01-5531172.

Chingford: The Adult
Further Education Centre,
Simmons Lane, Friday Hill,
Chingford E4 will be running
Morse classes on Mondays
at 7.30pm.It will cater for
beginners to advanced, and
they arrange a Morse test
for you at the end of the
course. The first class is on
September 19. Details from
the tutor: Tel: 0992
715168.

Clacton: The Clacton Adult
Education and Youth Centre,
Green Lodge, 180 Old Road,
Clacton-on-Sea will be
holding an RAE course.
Enrolment starts the week

commencing September 12. |

Course tutor available on
September 14 for any
specific questions regarding
the course. More details:
Clacton-on-Sea 424151.
Harwich: The Harwich
Centre, Adult and Youth
Education, Main Road,
Dovercourt, Essex will be
holding an RAE course.

| Enrolment is September 10,

12 and 14. The course tutor
will be available on Saturday
September 10 for any
specific questions regarding
the course. More details on:
Harwich 2467.
Kidderminster: The
Kidderminster College, Hoo
Road, Kidderminster,

Worcs. will run RAE classes
on Wednesdays from 1900
to 2100. The first class is on
September 14. A Morse
class will run on Tuesdays
1900 to 2100 starting on
September 13. Enrolment is
September 5, 6 and 7 from
1400 to 2000. More details
from: D. Oakley GODAA on
Kidderminster 820811
(day).

Manchester: The North
Trafford College of Further
Education, Talbot Road,
Stretford are running a
series of courses for the
radio amateur. Theory
classes are Wednesday
mornings or Thursday
evenings. Morse code is
Tuesday evenings or
Wednesday afternoons.
Amateur Television is
Wednesday mornings and
Advanced Morse Code is
Monday evenings.
Enrolment dates are
September 7, 8 and 9. The
lecturerisMr J. T.
Beaumont G3NGD. For more
details: Tel: 061-872 3731.
Welwyn: G. Stonier will be
running an RAE course from
De Havilland College, The
Campus, Welwyn Garden
City, Herts. The classes
commence September 15 at
6.30pm. Enrolment may be
in the previous week, or on
the night.

Field Craft
Trophy

One of the new arena events
taking place at Hamfest ‘88
(at the Flight Refuelling
Sports & Social Ground,
near Wimborne, Dorset) will
be a team antenna mast
erection contest.

Teams of up to five people
may enter and the winning
team (those who put the
mast up quickest and
straightest) will be
presented with the FRARS
Hamfest Trophy. Dr Julian
Ganaway G3YGF, Executive
Vice-President of the RSGB,
has agreed to present the
trophy.

The mast and the guy sets
will be provided on the day,
together with hard hats and
a teach-in beforehand. Entry
forms and further details on
Hamfest ‘88, on August 14,
can be obtained from:

John Fell GOAPI,

14 Rectory Avenue,
Corfe Mullen,
Wimborne,

Dorset.

Tel: 0202 691649.

OB Equipment

Wood & Douglas, known to
many in the amateur radio
field for their kits,
announced their latest in
commercial equipment
recently, the PMRL-030
Portable Reporter Radio
Link.

This unit integrates an
extended audio u.h.f.
transmitter with a v.h.f.
cuing receiver and "'off-air”’
station monitor. Its features
include microphone or line

level output, common
receiver volume control,
auto off-air/cuing electronic
audio switch, internal power
source for electret
microphones, remote p.t.t.
facility, two or three antenna
operation and low battery
indicator.

Wood & Douglas.

Unit 12-13,

Youngs Industrial Estate,
Aldermaston,

Reading RG7 4PQ.

Tel: 07356 71444.
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Can You Help?

We get some unusual
requests for help in PW
offices from time to time.
James Jukes, Dodd & Co are
executors for Mr J. Slater
deceased and are trying to
trace a missing beneficiary.
Mrs Alice Bolton, who
formerly lived at 6 St Philip’s
Close, Formby, Merseyside,
has a son David Bolton who
is a licensed amateur.

So if you know where
David Bolton may be
contacted, then please getin
touch with the executors.
James Dukes, Dodd & Co.,
1 Starkie Street,

Preston PR1 3QL.
Tel: 0772 53993.

Mr Williams has been
given a Trio communcations
receiver, the 9R-59DE. He
believes it was
manufactured around 1965
and would be grateful for
any information, like circuits
or manuals, that readers
have on this receiver.

J. J. Williams,
“Alltween”’,

44 Mayfield Drive,
Buckley. Clwyd CH7 2PN.
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Can You Help?

continued

Does anyone know the
address of PAN Interntional,
or do you know where a
PAN Crusader X radio may
be purchased? Apparently
the PAN Crusader X is very
similar to a Grundig Satellit
2400, but only has one
speaker. If you can help,
contact:

A. A. J. Tregoning,
40a Trevan Road.
Penzance,
Cornwall TR18 2RT.

Mr Chick has
approximately 12 years of
Practical Wireless available to
anyone who is interested.
They date from 1964
through 1976. If you are
interested, he would be
grateful if you could act
quickly as they are moving

Rendar Knobs

This range of accessories
are made from a highly
durable phenolic material.
This means they will tolerate
higher temperatures than
normal.

The units are available in
four designs, plain, slimline,
skirted and skirted with
wings. Each type comes in
three sizes.

Accessories include
pointers, nut covers, ring
nuts, transparent skirts,
stators and function
indication discs. The shaft
size for all types is 0.25in.
Outside diameters available
for the skirted versions are
19.1,28.2and 41.9mm,
unskirted types are 14, 21.1
and 29.5mm.

More details on these
products from:

Rendar Ltd.

Durban Road,

South Bersted,

Bognor Regis,

West Sussex PO22 9RL.
Tel: 0243 825811.

Special Event
Stations

GB2CPC: The Dragon ARC
in association with Penrhyn
Castle, Bangor, Gwynedd
will be holding their special
event station from August
19to 21. Anamateur TV
station will be set up and
operated as well as an
exhibition of vintage radios
and equipment. Dewi
Roberts GWOABL. Tel:
0248 713647.

GB1RLD: Two members of
Radio Link—Derby Hospital
Broadcasting will be
operating the special event
station from the outside
broadcast caravan at the
City Hospital, Derby. They
will be using 144MHz v.h.f.
on September 17 and 18
from 1000 to 1600. John
Huddlestone GT1UJX. Tel:

42 RSGB HF ' Auction & Derby 676822.

ichael Chick, - GB2NTS: This station will
Mardy House.  Convention Barbecue Ba orithe dir on Atigust
Hengoed, The 1988 RSGB HF | The annual amateur radio 20/21 from Culzean Castle

auction and barbecue will
again take place at the

| Convention will be held at
the Belfry Hotel, Milton

Oswestry, Salop. {19km south of Ayr). It's to

celebraic the 200th

Klippon
Connector

The latest addition to
Klippon's range of p.c.b.
connectors is the SGE5S
series.

These two-part
connectors accept
conductor up to 2.5mm? and
are designed and tested for
compliance to VDE 0100
groups B and C. Features
include an operational
current rating of 10A and
voltage ratings of 380V a.c.
for the 5.08mm pitch
version, or 500V a.c. for the
7.62mm type.

In addition, guide pins are
provided to enable accurate
mating and to allow access
for test plugs. The series
has several accessories
including a label marking
system, coding pins to
ensure polarisation and end
plates that permit modular
assembly.

Klippon,

Power Station Road,
Sheerness,

Kent ME12 3AB.

Tel: 0795 580999.
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Common (beside the M40
just east of Oxford) on
Sunday, September 25.
Admission to the
convention is £3 and doors
open at 10am.

The event is intentionally
different from the usual rally

| or exhibition as it focuses on

the social side of the hobby.
It provides a place for all
interested in h.f. operating
to meet and discuss their
recent activities, triumphs
and disasters, as well as to

| hear presentations from

experts on various aspects
of h.f. radio.

Exhibitors are expected to
include RSGB affiliated

| interest groups such as

G-QRP, BYLARA, WAB,
Southern UK FM Group,
RAFARS and the Chiltern DX
Club. That's as well as RSGB
committees covering
propagation studies, e.m.c.,
h.f. and h.f. contests.

Pile-up experts are invited
to test their skill on a
fiendishly difficult
simulation, and DXers can
test their knowledge on a
quiz compiled by RSGB DX
News Sheet editor, Brendan
McCartney G4DYO.

Lecturers will include
members of the G-QRP Club,
WOAIH on running a US
contest super-station and
Paul Granger FBEXV on the
recent DXpedition to

I Kingman Reef and Palmyra.

Cricket Pavilion, "'B"’
Building Entrance, BTI Radio
Station, A5 Trunk Road,
Hillmorton, Rugby, on
September 20. It's

| organised by the Rugby

ATS.

The admission charge is
only 20p per person and the
large car park is free.
Anyone may place an item in
the auction, with or without
areserve price, free of
charge. However, the Rugby
ATS will retain 10 per cent
(£10 maximum) on all items

anniversary of the death of
Prince Charles Edward
Stuart. Culzean Castle is a
National Trust property.
More details from: Paddy
GM3MTH. QTHR.
GB2WVR: This station will
be on the air for the World
Veteran Rowing
Championships in
Strathiclyde Country Park,
Motherwell. The dates for
this event are S:ntember 5
to 11. For more details
contact: Brian GMOEGI.
QTHR; or Paddy GM3MTH.

Solex has added the
ME 1510 Cable Length
Checker to its ever growing

e

s g R

| sold. QTHR.
Cable Length | recee ciiessabmen.
Checker ieieadiieh

many features. Fault location
is available for diverse cable
types including coaxial

cables, twisted pair, power
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1800W PSUs

The Series 9 range of
SuperSwitch power supplies
from Bonar Advance have a
rating of 2V /220A up to
48V /36A.

Features include, user
selectable input voltages of
90-132 or 180-246V a.c.
(47-63Hz); output voltages
of 2—-48V d.c. which are

user adjustable via a front |

panel potentiometer; an
efficiency of typically more
than 75 per cent and
overvoltage and thermal

shutdown protection as
standard.
The SuperSwitcher Series |

5mV or 0.1 percentand a
load regulation of 10mV or
0.2 per cent at any load up

| 9 also has a line regulation of | to 100 per cent of rated load

with remote sensing. Ripple
and noise are 1 per cent or
50mV peak-to-peak,
whichever is greater, and the
temperature co-efficient is
better than 0.02% /°C.

The power supplies are
supplied in industry standard
case sizes and have an
operating temperature range
of 0-70°C.

Bonar Advance Ltd.,
Raynham Road.,
Bishop's Stortford,
Herts. CM23 5PF.

Marconi
Spectrum Award |

This award can be obtained
for both h.f. and v.h.f.
working

UK & EU h.f. section
Each applicant requires 10 |
stations on each of 5
different bands, but at least
10 of the total number of
QS0Os must have been c.w.
All modes can be used.

Endorsements are available

UK & EU v.h.f. section

A minimum of three bands

| must be used with a
maximum of five stations in
any one country. The award |
can be given for a singular ‘
record breaking contact that

has international
recognition

All modes may be used,
but five QSOs using c.w. are
mandatory within each
claim. No QSLs required,
just the usual signatures.

Special event stations on the
Isle of Wight and Flatholm
Island count as five points.
The award costs £5.50,
but for more details of the
rules or any explanations,
contact the Awards
Manager.
V. Scambell G3FWE

| Marconi Radio &

Electronics Club
Solent View

78 Slade Road
Isle of Wight

for all c.w. claims.

DX h.f. section

Each applicant must work
five stations in five bands, all
modes count but at least five
of the total QSOs must be
c.w. Endorsements available
for all c.w.

No QSL cards are required
in either section, logs must
be signed by two local
amateurs or club official.

The callsigns IP1TTM and
I14FGM count for five points
each.

cable, Cabtyre Cable and
multi-conductor shielded
cable.

A four-digit display
enables the measuring of
coaxial cable from 10 to
2000m. It also indicates
whether the cable
termination is "'open’’ or
"'short’’. You can also select
either feet or metres at the
touch of a button.

Rechargeable Ni-Cad
batteries, and a.c. adapter
and car battery cigarette
lighter attachment are
standard accessories
supplied with the unit.

Full specification details
are available from:

Solex International,
95 Main Street,
Broughton Astley,
Leics. LE9 6RE.

The 1988 Rental Catalogue |

Catalogues
Leatherhead, Surrey KT22

from Livingstone Hire makes | 7AU.

interesting reading. The
rental periods quoted for in
the catalogue are for 1

week, 12 weeks or 24
weeks hire. Prices range
from just a few pounds to
several hundred pounds — |
depending upon the piece of |
equipment concerned.
Livingstone Hire Ltd., The
Rental Centre, Livingstone
House, 2—6 Queens Road,
Teddington, Middx.

STC Instrument Services
have produced a 320-page
catalogue covering
equipment ranging from
computers to oscilloscopes
from over 65 different
suppliers. STC Instrument
Services, Dewar House,
Central Road, Harlow,
Essex CM20 2TA.

Oriel Scientific Ltd have a
12-page catalogue called
Reflectance Materials &
Standards. Described in the
catalogue are newly
developed diffuse
reflectance materials. These
new materials are ideal for
fabricating reflectance
components such as laser
cavities and reflectance
standards. Oriel Scientific
Ltd. PO Box 31, 1 Mole
Business Park,

The second edition of the
BICC-VERO Electronics
Handbook is available. It
offers a complete guide to
the range of products and
services available from the
company.

BICC-VERO

Electronics Ltd.

Electron Way,

Chandler’s Ford.
Eastleigh, Hants SO5 52ZR.
A new short-form catalogue
from Bruel & Kjaer gives
details of their high-quality
instruments and

| transducers.

It has 64 pages, is
illustrated, and contains
details on instrumentation
for sound and vibration
analysis, environment
monitoring as well as
general-purpose equipment
for measurement and
analysis.

Complete specifications
are given, along with
application examples.

For more information,
contact:

Bruel & Kjaer (UK) Ltd.

92 Uxbridge Road,

Harrow HA3 6BZ.

Tel: 01-954 2366.

STC Services has produced
their largest-ever Tool Book.

It features over 2600
products, some are
illustrated in full colour.

The catalogue is sectioned
into four main areas
covering tools, assembly
aids, production materials
and batteries.

Copies are available free
of charge from:
The Tool Group.
STC Electronic Services,
Edinburgh Way,
Harlow,
Essex CM20 2DF.
Tel: 0279 626777.
The Summer 1988 edition
of the Cirkit constructors’
catalogue is now available.
A special attraction for the
first 500 constructors to
send in an order over £50
(excluding VAT) is a free
digital travel alarm. Cirkit is
also running its popular

| competition once again,

with one of the new 10MHz
oscilloscopes as first prize.
Prizes for runners-up are
auto-ranging multimeters
and electronics toolkits.

For customers wishing to
place orders by telephone,
Cirkit have made the number
0992 444111 adirect line
to the sales desk. A new
number, 0992 441306, is
now available for enquiries
to other departments.
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Feature

Apariment H
TX Antennas

Part 3

In this final part of this article by
Richard Q Marris, we'll look at practical designs
for “in-room” loop antennas.

The half wave loop antenna consists of
a /2 of wire bent as in Fig. 3.1a. Itisa
question of opinion as to whetheritisa
true loop antenna or a bent dipole; but
anyway it does look like a loop! The
maximum field direction is as shown,
but having said that there is no direc-
tion in which the radiation from the
loop falls to zero. The radiation resis-
tance of this antenna is reckoned to be
around 50Q.

The loop has many attractions to the
“in-room’’ amateur particularly on the
h.f. bands. If a 14MHz version is taken
as an example, each side of the antenna
is about 2.44 metres, and on 28MHz
this dimension would only be 1.2
metres. In the case of the 28MHz
version it could be mounted on a frame
and with a little manoeuvering both
vertical and horizontal sloped orienta-
tion could be tried.

On 14MHz physical circumstances
will, in all probability, necessitate hori-
zontal erection, which can obviously
be fitted around the room, Make sure
that the antenna is spaced away from
the ceiling and walls by at least
300mm. The antenna could also be
diamond shaped, allowing the feed
point to be in one corner; a much more
convenient spot for the transceiver. It
also means that the antenna insulators
are conveniently sited in the corners of
the room. At frequencies below
14MHz this antenna becomes too large
for most situations; with a side
measurement of nearly 5 metres for the
7MHz band.

[wiH 288) Insulator
Each side
equals "xa

la) 500
ﬂ/
3000
ribbon feeder
(b) 500 (e} 50;1
Fig. 3.1
20

Construction

Having cut the loop wire to the
optimum frequency, it will be found
necessary to adjust the antenna to
resonance. This can be done as shown
in Fig. 3.1b with short tuning stubs
bent back against the radiator loop.
However, this arrangement makes for
a rather tricky installation, with extra
insulators, etc. An alternative and pre-
ferred method is shown in Fig. 3.1c.
This matching system consists of a
length of 300£2 ribbon feeder which is
pruned back until resonance 1s
achieved. Bear in mind the transmitter
must be turned off during the act of
cutting the 300Q line.

This type of antenna has been used
on both the 21MHz and |4MHz bands
to good effect.

Multi-turn Round
Room Loop

Several variations of this 3.5MHz
loop have appeared in American maga-
zines over the years, but the design has
never been tried by the author. A
second version is also recalled for the
7MHz band. This antenna has been
included for interest, as someone
might like to experiment with the idea.

The basic details for the 3.5MHz
antenna can be seen in Fig. 3.2. It
consists of a A/2 of pvc covered wire
wound around the circumference of
the room in three turns. The loops are
suspended at the corners of the room

[wonze7]

150mm
between turns

Fig. 3.2
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with string, with a spacing of 150mm
between turns. In one article the A/2
length was wound 4 times around the
room and appeared to be rectangular
in shape.

The antenna is tuned to resonance
with a 500pF variable capacitor C2,
with L apparently matching the device
to the low impedance of the transmit-
ter. In some versions C1 was included
but in others it was not.

The write-ups in every magazine on
the performance of this type antenna
have been good, though no transmit
power has been mentioned. It was also
stated that this loop is a little tricky to
use! Well . ..

Conclusion

An efficient 100W transmitter feed-
ing an efficient outdoor antenna will
invariably out-perform a 10W trans-
mitter being used with an “in-room”
antenna. However, the latter will out-
perform a 100W transmitter feeding
an inefficient outdoor antenna, in
which only a small percentage of the
100W is being actually radiated. After
years of experience the author knows
this situation not to be too uncommon.

The cure for a poorly radiating an-
tenna does not lie in feeding the an-
tenna with more power, but in improv-
ing the efficiency of the antenna.

The ideas promoted in this article
will hopefully spur on those amateurs
and s.w.l.s that have restricted living
conditions. Most, if not all the anten-
nas shown will work equally well out-
side, i.e. in small pocket handkerchief
gardens.

In most locations it should be possi-
ble to cook up an *in-room”, or res-
tricted space h.f. antenna; feed it with
r.f. power and get acceptable results.
This after all is far better than just
giving up, and the DX worked will
seem all that more exciting.

You will probably find on the
14MHz and 3.5MHz bands, that the
reports given by stations within an
approximate radius of 80km, are not
very favourable. The author has no-
ticed that these stations seem to be
jumped over by the signals being radi-
ated from an “in-room” antenna. At
the present QTH, operating to the east
and west 1s good; south isn’t bad but
the north is very poor. This can proba-
bly be explained by the mass of the
building being greater in a northerly
direction.

The answer to the whole problem
really, is to develop crafty, even de-
vious non-conformist technical an-
tenna skills, together with high operat-
ing standards. If the textbook accepted
rules will not fit into the space avail-
able, then bend or break these rules. A
well-known American authority on an-
tennas once told the author “if an
antenna works then 1t must be
right—however unorthodox it is”—or
words 1o that effect. PW

Practical Wireless, September 1988



— I2EALISTIC.

PROGRAMMABLE SCANNING RECEIVERS

THE BEST CHOICE FOR YOUR HOME OR CAR

[A] Realistic PRO-2004. The ultimate in today's solid-state
high-technology scanners! Delivers a wide range of
frequencies not found on most scanners. Search mode finds
new channels, selectable scan and search speeds, two-
second scan delay. Lock-out key for temporarily bypassing
channels, Squelch confrol and priority function. Continues
tuning from 25-520 MHz and 760-1300 MHz. 300 channels for
storing frequencies. Large LCD channel/frequency display
with electroluminescent back lighting, built-in  speaker,
telescoping aerial. Jacks for extemal aerial, headphone,
extemal speaker, tape record and DC power supply
Measures: 23/16x 1011/16 x 81 1/16". Mains operation (or 13.8
VDC neg. gnd. power cord, extra). Memory back-up requires
Nebatteory. ZOPVTY . sesvaomimssiissisaaissisieamss £349.95

[B] Realistic PRO-2021. features direct keyboard enfry,
search and scan in two speeds and two-second scan delay.
Priority function will automatically switch to the priority channel
when a call is received on it and individual lock-outs for
temporarily bypassing channels, Scan up to 200 channels in
these bands: VHF Lo 68-88 MHz, VHF AIR 108-136 Mhz, VHF Hi
138-174 MHz, UHF Lo 380-470 MHz and UHF Hi 470-512 MHz.
Easy-to-read LCD channel/frequency display  with

electroluminescent back-lighting, squelch control and built-in
speaker, telescoping aerial. Jacks for external speaker,
external aerial, tape recorder and DC power supply. Size: 3'/8
x 101/a x 8. Includes mounting bracket for mobile use and DC
power cord. Mains operation (or 13.8 VDC neg. gnd.).
Memory back-up requires Qv battery, 20-9113 ... £219.95

Prices may vary at Dealers. Offers subject to avallabliity.

Tandy, Tandy Centre, Leamore Lane, Bloxwich, Walsall, West Midlands. WS2 7PS
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Feature

Valved

Communications
Recelvers rhe sc- 348 (Part 1)

Beginning this month, Chas E. Miller
looks at the famous BC-348 series of
airborne receivers, used by the US Air
Force during World War 2 and for a
number of vears afterwards. In this
issue he describes the circuit arrange-
ments used, and in Part 2 he deals with
modifications and realignment

procedures.

The BC-348 series ran to several mark
letters during its long production
history, and although the outside ap-
pearances were similar, internally
there were considerable divergences,
particularly with the later models. The
basic common specification was of a
superhet having two r.f. stages,
frequency-changer, three i.f. stages,
detector/a.g.c., and output stage. There
was no intermediate a.f. amplifier
between detector and output. The fre-
quency-changer stage in the earlier
marks consisted of separate mixer and
local oscillator valves, later altered
to a single-valve configuration. The
early marks had a b.f.o. combined
with the 2nd i.f. amplifier, whilst the
later types had it combined with the
detector/a.g.c. valve. The frequency
coverage was the same for all
marks: 200-500kHz, 1.5-3.5MHz,
3.5-6MHz, 6-9.5MHz, 9.5-13.5MHz
and 13.5-18MHz.

The power source being the aircraft
24V service battery, the valve heaters
were arranged in series-parallel to pre-
sent a nominal 25.2V load. The h.t.
was supplied by a dynamotor rated at
28V input and approximately 235V
output at 75SmA. Why 28V, you may
ask.

Well, a lead-acid accumulator of
nominally 24V (12 two-volt cells) gives
26.4V when fully charged (2.2V per
cell). However, when on charge the
terminal voltage will be of the order of
28V, hence the input rating of the
dynamotor. Resistors were also placed
in the heater circuit to reduce the
voltage suitably, as the battery was
expected to be on charge throughout
operational flights. Similarly, a no-
minal 12V battery gives 13.2V fully
charged and has a terminal voltage of
around 14V on charge.

22

Another series of receivers num-
bered BC-224 was in concurrent pro-
duction, these models being identical
with the BC-348 except for the power
source, viz., 12.6V battery. The follow-
ing notes will, therefore, be generally
applicable to the two types.

Circuit Description

Models prior to suffix -J (Fig. 1.1)
The antenna input is taken via a
small trimmer to the control grid of the
Ist r.f. amplifier (V1, VT86/6K7)
which is an r.f. pentode operating with
both manual and automatic gain con-
trol. Single tuning inductances for the
grid circuit are selected by the band
switch. Transformer coupling is used
to transfer the signals to the 2nd r.f.
amplifier (V2, VT86/6K7), another r.f.
pentode having manual and automatic
control, and which additionally has a
balancing potentiometer in its cathode
circuit (commoned with that of V1 for
manual control) which is adjusted for
minimum ‘‘noise”. Similar coupling
passes on the signals to the mixer valve
(V3, VT91/6]7), a straight r.f. pentode
with cathode-coupling to the local os-
cillator triode (V4, VT65/6C5). The
intermediate frequency is 915kHz.
The first i.f. coupling transformer
incorporates an optional narrow-band-
width crystal filter for c.w. reception.
The first i.f. amplifier (V5, VT86/6K7)
is followed by a double valve having
triode and vari-mu pentode sections
(V6,VTT70/6F7). The latter is em-
ployed as the 2nd i.f. amplifier. Both
these stages share the manual and auto-
gain control applied to the r.f. ampli-
fiers. The 3rd if. amplifier (V7,
VT93/6B8) is the pentode section of a

WWW.americanradiohistorv.com

double-diode-pentode valve. This is
operated with neither type of gain

control, a fixed bias of 21V being
applied to its cathode. Most of this
voltage i1s used to delay the a.g.c.
action, the diode concerned having a
common cathode, and thus part of the
voltage is fed back to the control grid of
the pentode so that it receives an
effective bias of no more than 2V. The
a.g.c. diode, being returned to chassis
by its load resistor, receives the full
21V bias whilst the detector, being
returned to cathode, receives zero bias.

Audio frequency signals appearing
on the secondary of the fourth if.
transformer are taken directly to the
manual volume control without any
elaborate i.f. filtering network. When
automatic gain is in use the manual
control operates normally, passing sig-
nals at the desired level to the grid of
the output valve (V8, VT48/41, or
VTI152/6K6GT). When manual gain
control is selected, the a.f. control is
bypassed to maximum and the output
of the receiver controlled entirely by
the cathode voltage applied to V1, V2,
V5 and V6. The a.f. and r.f. gain
controls are mounted in tandem and
operated by one and the same knob.
(Cf. R1155). The earlier VT48/41 out-
put valve is, in fact, electrically identi-
cal to the VT 152/6 K6GT which super-
seded it, the difference lying in the
shape of the envelope and the type of
base. The 41 is a UX-base valve with
conventional curved envelope whereas
the 6K6GT has an octal base and a
small tubular envelope.

The optional b.f.o. employs the tri-
ode section of V6 in a conventional
tuned-anode, tuned-grid circuit with
permeability tuning of the induc-
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tances. The output is coupled to the
anode of the pentode section of V6 by a
small capacitor consisting of a few
turns of wire around the lead to the i.f.
transformer primary.

Circuit Description

Models with -J and
(Fig. 1.2)

The antenna input passes to one of
the r.f. transformers selected by the
band-switch and having tuned second-
aries, but with a measure of direct
coupling (via a 7pF capacitor) to the
control grid of the first r.f. amplifier
(V1, VT117/6SK7). This is the single-

suffix later

|

ended version of the 6K7, and 1s
electrically similar. It has, however, an
improved mutual conductance and
different inter-electrode capacities.

Resistance-capacitance coupling is em-
ployed to the coils in the grid circuit of

the 2nd r.f. amplifier (V2, VTI117/
6SK7). Those for the 1.5-18MHz band
are r.f. transformers, whilst the
200kHz-500kHz band has a single
winding. A very similar system is used
to couple the signals from V2 to the
frequency-changer stage. Both r.f. am-
plifiers have manual and automatic
gain control but the balancing poten-
tiometer in the cathode circuitry is
omitted.

The resistance-capacitance inter-
valve coupling appears to have been a
somewhat retrograde step on a penta-
grid frequency-changer valve in place
of the former mixer/local oscillator
arrangement. The type chosen for the
Job (V3, VTI150/6SA7) has a good
performance up to 6MHz, above
which even the makers admitted that
oscillator action was a little tricky to
obtain and maintain consistently
throughout tuning bands; thereforc a
separate local oscillator was recom-
mended. Nevertheless, in the BC-348
the 6SA7 was used on its own, with the
typical cathode-coupled oscillator cir-
cuit. The intermediate frequency is

8 ®.90. =
yé 3,5?."5 g
[~ Uuu-.ﬂho e C c
= cuwo o0
% . $-48 | 835383%%
s ‘5-?.;1:0-_‘ &
' wn - o 22}
Ly s§5282 | 2388559
\‘i o3 '-"n‘,i'ﬁ —M®MMOMD WO
3 " "1 .E“mﬁ.ﬂ"
: [l b= Q T a
3 ] “SEE-Eg 2 ke »
. }" : 8588.% ST
3 EK: ! g‘z'&lggg Gccégcau_iu_%.
é Sl bl v LR ET 2¥xIoFvaoad
He co | vt amwE > o~YoohYS~wownwm
\T-‘H: ‘-'E‘é'a:‘é —NMOANMNT O N~
Qe ~8§8, § <
e co i a°g=E§ ORNDOD — NS W0 W~
]-n: EEn:h:n. DWW DW®O©OO©
4‘3-. =
d o) =
la g [
H [ § s rg
|r 2 o8 r 104 (-3
I ! o d e
il ] P38 lga,_, e ! L.. cacoaSS88ee
u Y R R Y oo 0O o
. r 1 «% 13 S35SH883168
IQ ff 'g‘-‘fé ——r— 00— W0~
s H SN I
- !-l-r“?:-' iy e alud
a -t > e 2 MLOUONDDO — oM
e S R T S AT T BT R
T e
> l
k i ,E A
= o 1 .
illiel 5
2 E
241 Ehknet S o
gl : ~owr~owWwWwRWVE TN
) STHOTONCO S — <
A
:o 'I
S i NMTWONODO —
}Bg MMM OMOM T T
. F '
8 ol
1
$ 4(] |
; ! | Vi Vi Vi T LL Ll WL WL WL
¥ 0000w 00QC ol
! Co0O0OWAOWWoOC &
el DE~OWLOLOOMO~C WL
;: NN —— 0 — — — < — M~
:l |
\Hp —NOSTNON~NDO D —
1§ NENNNNNNNNC M
1
R |
; g’: ._'..-|’ i
N i 6?_] ;ﬂ Gb A N ':
: r 5 o ot ]
¥ “ - S | TR | pu BheREEGY
— » H cculgpsoo0n s |
19 oo cO It MmO MmO
% = ; e — O Do
s T ;I el |
' PRl | P —Eu?s Or-rNMFWON~ODO
: ’_": ;_ ! —_—rrrmm———
L)
1
! : - +4— %
1 o ©
' I 5 8 TP
[] X X X X X X ¥
' MmUOom®©oa®
! ! I' - Gt » MEEEEEEE
' i, wor e = - ‘-"ggl,u.u.u.u.u.mu.u_
' ol -] P S i - " WEsnS8S88885
" : 5"""’ i N _j‘:")-—mmmwr\l-—r—-—':
1]
H i 3 i |2 [
L o o s s e  SNG  SE a  E a a—-— -
) <EE-—qumwr-\m|
t:] =g =ocx |
Practical Wireless, September 1988 23

www americanradiohistorv com



once again 915kHz.

Conventional i.f. transformer cou-
pling is used from the anode of V3 to
the grid of the Ist i.f. amplifier (V4,
VT117/6SK7), operating with manual/
auto gain and sharing a common cath-
ode resistor with the 2nd i.f. amplifier
(V5, VT117/6SK7). Between these two
valves is another example of resis-
tance-capacitance coupling with a ru-
dimentary tuning arrangement in the
grid circuit of V5. There is also an
optional crystal filter inciuded in
this coupling device, shorted out when

not required. A normal i.f.t. couples
V5 to the 3rd if. amplifier (V6,
VTI115/6817). This is a straight r.f.
pentode operating in much the same
way as the 6B8 in the earlier marks as
regards bias arrangements, although
the detector/a.g.c. diodes are now to be
found in another valve (V7,
VT233/6SR7). The latter is a double-
diode-triode with the triode section
used for the b.f.o. Its cathode is con-
nected to that of V6 to provide delay
bias for the a.g.c. The a.f. coupling to
the output stage (V8, VT152/6K6GT)

is as described for the earlier marks.

The r.f. gain control, heater and h.t.

provisions are also virtually identical.

NEXT MONTH

Chas E. Miller looks at some of the
modifications appropriate to the BC-
348, including the provision of mains
power supplies, loudspeaker output, ex-
tra i.f. and a.f. sensitivity, separation of
r.f. and a.f. gain controls, fitting an S-
meter, and adding medium-wave cover-
age, plus notes on servicing and
realignment.
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Fig. 1.2: Circuit diagram of the BC-348 (models with suffix -J and later)
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BEARCAT BY UNiden

UBC 175XL

RAYCOM

COMMUNICATIONS SYSTEMS LTC

TEL: 021-544 6767

RAYCOM ARE TRADE AND RETAIL
DISTRIBUTORS FOR THIS SUPERB
RANGE OF QUALITY SCANNERS
THE POPULAR UBC 100XL HAND
HELD HAS SOLD IN THOUSANDS,
BUT IS NOW COMPLIMENTED BY
THE UBC 70XCL POCKET SIZED
HANDHELD ALSO THE NEW
COST EFFECTIVE UBC 5BOXL
HANDHELD SEE THE NEW

MODELS IN OUR sHOowrooms  UBC 100XL
OR SEND A § A E FOR DETAILS UBC 50XL
FROM £95.00 + carriage UBC 70XL

lcom ICR7000 + Royal 1300.................
lcom IC3200E 25W Dual Band Mobile..
BJ200 Mk2 Handheld AM/FM Scanner
Sony ICF2001D SW Receiver plus Airband
Sony ICF7600DS Super SW Receiver ...

SUMMER SPECIAL OFFERS

WHILE STOCKS LAST

Uniden-Bearcat UBC 175XL VHF-UHF-Airband Desk-Top
BJ200 Mk2 VHF-UH Airbond Hiheld

SCANNERS

YAESU FRGI500 from the company who specialises in fitting extra options,
as supplied 1o Government depariments and professional bodies. We also
upgrade existing models, please call for more details, prices, delivery and
information

Yaesu FRGI600 Basic Model Improved 'S” Meter + Sens £465.00
Yaesu FRGIG00/AWC Mk2 60-950MHz ‘N Connector Fitted  £496.00
Yaesu FRGI600/AWC MK3 HF 100KHz-950MHz plus Mk2 Spec. £695.00

Yaesu FRGIBO0/AWC Mk5 HF 50KHz-950MHz Active Mixer  £625.00
Yoesu PAL Lnit for .. EI150
Icom ICR7000 25M-2GHZ superb quaiity professiona fix £869.00
icom ICR7000/ AHT000 Receiver plus Matching Discone £937.50

Kenwood RZ 1 New 500kHz-950MHz Wide and Narrow AM/FM . POA

Fox VHF-UHF Multi Function Mobile Scanner FM only £139.00
Uniden-Bearcat UBC 50XL VHF-UHF 10ch H/held Scanner £95.00
Uniden-Baarcat UBC 70XL VHF-UHF 20ch Miniature H/held . £179.00

Uniden-Bearcat UBC 100XL VHF-UHF-Airband H/held Scanner £189.00

AOR 2002 25-550, B00-1300MHz Desk-Top/ Mobile AM/EM
Sony Air 7 Top Quality VHF-Airband Handheld Scanner £245.00
Package deal on above Mk3./5 FRG3600 c/w AHT000 discone, G5RV, PA4
AC PSU, complete receiving station HF-UHF induding delivery UK mainland

Add £100.00 1o chove price

PACKAGE DEAL AVAILABLE ON ALL MAKES.
IF IT'S GOOD, WE STOCK IT!

Features

All modes, AM/FM/USB/LSB/CW

* LCD readout of frequency/functions

* CW with Sidetone

* FM bandwidth compatible with VHF/UHF
*

*

* Scanming feature, up and down sleps on mic
* Selectable frequency steps, 10kHz, 1kHz, 100Hz
* Ten metre band selectable in 500kHz steps

* Build-in VSWR meter and protection circuit
10Watts continuously variable o/p AM and FM % Superb receiver sensitivity « 3uV FM

Just TEN of the many reasons for choosing the UNIDEN 2830
THIS PRODUCT IS EXCLUSIVE TO RAYCOM, WE ARE THE U K. DISTRIBUTOR. WHOLESALE ENQUIRIES WELCOME

A new concept in Amateur Radio

It's here at last! A beautifully-made processor-controlled full feature 10w (20w PEP)
multimode transceiver with LCD readout and all functions necessary to work DX
with Sporadic E and in the forthcoming sunspot maxima and also for transverting to
the VHF and UHF bands. Work out the facts .
Multimode? How much is the Uniden 2830 Ten Metre Multimode and a 2 metre
transverter? With the Uniden 2830 you can have two bands for the price of one, with
10 watts on each band and all modes including CW. * S.AE. for copy of Review.

how much is a Two Metre

uniden 2830

10 metre band amateur transceiver

Matching transverters
2M transverter £169.00
6M transverter £189.00
Package Deal: 2M + 2830 ...

... £399.00 Post £10

HANDHELDS

* = Extended Receiver coverage available, call for details
YAESU FTT27R/FNB4A 2 5W (5W] DUAL BANDER C/W CHRGR £395.00

*YAESU FT23R/FBA10 2 5W (5W) 2ZMTRS £229.00
*YAESU FT73R/FNB10 2 5W (5W) 70CMS C/W CHARGER £259.00
*ICOM MICRO 2E 2 5W 2MTR HANDHELD WITH CHARGER £209.00
CTE1600 (SAME AS ICOM IC2E) C/W NICAD CHARGER £179.00

Many other types of handheld stocked, please enquire

SHORT WAVE RECEIVERS

Yaesu FRGBBO0 Short Wave 100KHz 30MHz all Mode « Mem  £589.00
Yaesu FRGBB00/FRVBS00 as above with VHF Canv fined £679.00
lcom ICR-71 Top Grade Communications Receiver £799.00
Sony PROBO HF 'VHF Handheld Scanner c/w accessories £345.00
Sony 20010 Short Wave ' Aurband Recesver at £349.00
Sony SW1 Micro Short Wave Recever £249.00

Many more makes and models in stock, PLEASE CALL FOR PRICES
DELIVERY COSTS and any advise or information, or send large SAE (Insured
post and packing £10 00 Carrier £12 50)

MOBILES

YAESU FT211RH 45W 2MTR MOBILE WITH FREE
1/4 WAVE ANT

£299.00
YAESU FT212RH NEW 45W 2MTR MOBILE DVS FEATURE OPT £349.00
*ICOM IC2BE 2MTR 25W MOBILE WITH FREE 5/8 ANTENNA  £359.00

Alinco Dual Band ALD-24E £445.00
ICOM IC4BE T0cm 25W £428.00
1COM IC3200 Duol Band 25W .. SPECIAL £399

Compare our prices!
Many other types and makes stocked, please enguire

PORTABLES

FT290AMK2 2 5W MULTIMODE STANDARD ACCESSORIES  £399.00
FT290RAMK2 2 5 WATT M/M AS ABOVE C/W NICADS CHAGR £425.00

FT290AMK2/FL2025 (STD) WITH 25W LINEAR AMPLIFIER £489.00
FTEG0AMKZ BMTR 2 5W MULTIMODE STANDARD ACCES £395.00
FTEI0AMK2 6MTR 2 5W M/M AS ABOVE C/WNICADSCH  £425.00
FT790RAMK2 NEW 70CM 2 5W MULTIMODE DUE OUT SOON ~ £499.00

ANTENNAS & ACCESSORIES

NOW  AVAILABLE AT
BUTTERNUT, HY-GAIN ANTENNAS, JAYBEAM, TONNA,
MET, HAM-M ROTATORS, Call for full details, prices,
availability and delivery costs.

ICOM AH7000 SUPER 250-1300MHz DISCONE £79.50
GSRV HALF SIZE HF ANTENNA ready 1o use
G5RV FULL SIZE HF ANTENNA ready to use
GBKW-TYPE 7.1MHz TRAP DIPOLE KIT S0239 £24.50
GBKW-TYPE as above for use with 75 OHM
GBKW-TYPE 2X 7.1 TRAPS ONLY. LESS CABLE . £9.95
RAYCOM AIRBAND-VHF SIX ELEMENT DISCONE £12.60
RAYCOM DISCONE VHF 60-600MHz BE.S0239 £29.50
SUN KG209 SE2M 5/8 MOBILE TILT-OVER 259 £14.50
RAYCOM CAST GUTTERMOUNT C/W 50239/C0AX £8.50
GAMMA TWIN 2 METRE SLIM JIM KIT inc. instr. £14.50
RAYCOM/RWC HBICV 2 METRE 2E MINI BEAM £12.50
RAYCOM/RWC HBSCV 70CM 2E MINI BEAM ...
The above popular products POST FREE

RAYCOM: CUSHCRAFT,

£16.50
£18.50

£23.50

£8.95

(UK rnamland only)

YAESU FT 747GX

£649.00 inciuding our
FREE fitted MOD Board!

We improve the reciprocal mixing perfor-

mance by up to 15dB which gives you

receive performance of higher pnced

rigs! Only available from Raycom, bu

elsewhere if you want SECOND BE ‘I'I

YAESU IS STILL BEST VALUE FOR
MONEY!

ALL CURRENT YAESU AND ICOM HF
RIGS STOCKED, CALL FOR A DEAL!

ROYAL 1300 WIDEBAND DISCONE

Following the huge success and popularity of
the 25-1300MHz, wideband discone antenna
— lcom AH 7000 & Welz — Diamond D109 with
transmit facilities on WVHF-UHF amateur
bands, Raycom decided to persuade a UK
manufacturer to make a "BRITISH COPY!" at

MAD

a very competitive price! RMI E
COMPLETE WITH PROFESSIONAL CABLE & / NGHAM‘
CONNECTORS AT ONLY £59.50 £ “ il
P&P £5. B
CALL IN,

RAYCOM COMMUNICATIONS SYSTEMS LTD.

INTERNATIONAL HOUSE, 963 WOLVERHAMPTON ROAD
OLDBURY WEST MIDLANDS B69 4RJ

Telephone 021 544 6767. Fax 544 7124. Telex 336483 Identi-G

FOR FAST SERVICE PHONE IN YOUR ORDER
WITH ANY MAJOR CREDIT CARD OR IN MOST
— CASES WE CAN OFFER YOU INSTANT CREDIT
OF UP TO £1,000.00 (SUBJECT TO STATUS
m RAYCOM ARE LICENSED CREDIT BROKERS, APR
29.8%, SUBJECT TO VARIATION. FREE CREDIT
ON CERTAIN PRODUCTS AT M.R.P. PRICES, 50%
v} DEPOSIT AND SIX MONTHLY PAYMENTS,
%, Z  PLEASE TELEPHONE FOR MORE DETAILS AND

APPLICATION FORMS

Raycom

[ citdl card [ NEW INFOLINE 0836 282228
available 5-9pm (weekdays only)

RAYCOM gives you MORE
m PURCHASING POWER!

COMUNICATION SYSTEMS

MITED

FOR THE BEST IN AMATEUR RADIO

THROUGH YOUR CONTINUQUS AND VALUED CUSTOM, RAY WITHERS COMMUNICATIONS LTD. HAS MOVED AND EXPANDED TO ENABLE US TO
OFFER YOU EVEN BETTER SERVICE AND PRICES - STILL WITH THE RAYCOM GUARANTEE, BEST EQUIPMENT, BEST SERVICE, BEST PRICES, BEST
BACK-UP, AND PLENTY OF PARKING FACILITIES AND EASIER TO GET TO! WE NOW BOAST THE BEST CENTRAL FACILITIES IN THE COUNTRY, WHY NOT
POP ALONG AND SEE THE LATEST TRANSCEIVERS, SHORTWAVE/SCANNING RECEIVERS AND ACCESSORIES? MOST OTHER PRODUCTS
ADVERTISED IN THIS MAGAZINE ARE AVAILABLE AT RAYCOM, AND DON'T FORGET OUR EXCLUSIVE PRODUCTS AND MODIFICATIONS!

EASY TO GET TO,
EASY PARKING

Opening hours 9am- 5309m 6 davs
Thursday & Friday till 7pm. We stay open later!

late nights

ORDERING INFORMATION

ALL PRODUCTS WE ADVERTISE ARE NORMAL
STOCK ITEMS. OUR NEW MAIL ORDER DE-
PARTMENT CAN NOW DESPATCH MANY ITEMS
SAME DAY, BUT PLEASE ALLOW UFP TO
14 DAYS. DELIVERY TIME IS SUBJECT TO
CARRIAGE METHOD. IF ORDERING BY MAIL
PLEASE INCLUDE CARRIAGE AND STATE YOUR
DAYTIME TELEPHONE NUMBER. ALL PRO-
DUCTS OVER £750.00 CARRIAGE FREE. PLEASE
ALLOW TIME FOR PERSONAL CHEQUES TO
CLEAR. PLEASE CALL BEFORE ORDERING AND
FOR MORE INFORMATION

PLEASE TEL: 021 544 6767
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In this “user review”,
Ken Michaelson
G3RDG gives his im-
pressions of this
144/430MHz f.m.
mobile transceiver.

The last piece of equipment that 1
reviewed made by Alinco Electronics
Inc was the ALM-203E, a 144MHz
hand-held, and it is interesting to come
across this manufacturer again with a
product that should prove very
popular.

The ALD-24E is about the same
physical size as a normal car radio and
could, if the owner so wished. use the
car radio position in the vehicle. In all
my remarks, it must be remembered
that the rig is really two units in one
case with a built-in diplexer. The
144MHz (2m) band coverage uses
VFO A, and the 430MHz (70cm) band
uses VFO B. There are three rotary
controls on the left-hand side of the
front panel, two of them being concen-
tric. The left-hand control turns in
steps, and is called the main dial in the
instruction manual. When using VFO
A, turning this control changes the
frequency in 12.5kHz steps, whereas
when VFO B is used the stepping rate
is 25kHz, but either band can be made
to step at 12.5kHz or 25kHz rate, as
the operator wishes. To the right of this
knob are concentric controls for
squelch and gain/on-off.

Below these two knobs are four small
push-button switches controlling high/

low transmit power (25/5 watls), up
and down frequency stepping, and
scan/priority. The scan button, which

operates in both the normal v.fo.
mode and the memory mode, is self-
explanatory, but when the priority
button is used (by first pressing the “F”
button) one can select a channel which
will be sampled for | second every 6
seconds when a signal is heard, even
though you are listening on another
frequency.

When the Up or Down button is
pressed once, the frequency is in-
creased or decreased by one step, 12.5
or 25kHz as previously decided. Keep-
ing the button depressed will change
the frequency rapidly at about 20 steps
per second. These buttons are also used
for the selection of the 21 memory
channels, when in the memory mode.

GENERAL
Frequency range: 144-146MHz
430-450MHz
(see text)
Channel steps: 12.5/25kHz (user
selectable)
Repeater shift: + 600kHz (2m band)
+5MHz (70cm band)
Emission mode: F3E (f.m.)
Antenna 50Q unbalanced
impedance:
Supply 13.8Vdc.
requirements: Transmit:
5A (high power)
2.5A (low power)
Receive:
300mA (squelched)
Dimensions: 140W = 50H x 164D
mm
Weight: 1.2kg (2.641b)
approx.

% MAKER'’S SPECIFICATIONS

RECEIVER

Circuit type: Double superhet
(IF1 21.6MHz,
IF2 455kHz)
Sensitivity (for 12dB SINAD): - 0.16pV
Selectivity (—-6/60dB): >~6/12kHz
Audio output: >~2W (BQ, 10% t.h.d)

TRANSMITTER
RF output power: 5W/25W into 500
Maximum + 5kHz
deviation:
Spurious >60dB below carrier
emissions:
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The right-hand side of the front
panel contains eight more small push-
button switches, arranged vertically in
two banks. These are, in the right-hand
column: Call 1/Call 2 (automatically
calling up either memory channel 1 or
2); Memory write/Skip: Memory
recall/Offset  frequency check; and
VFO A, VFO B/ Channel spacing. In
the left-hand column the buttons con-
trol: Tone; Offset/Write; Lock/Dual;
and “F (function).

Above this group of buttons are
three l.e.d.s indicating whether the rig
1s in the transmit or receive (un-
squelched) mode, and whether the “F”
button has been depressed to select the
secondary operations indicated in red
lettering below seven of the push-
buttons. The fist microphone supplied
with the transceiver is an electret type,
and has the now standard Up and
Down buttons for altering the operat-
ing frequency.

On the top surface of the unit are
three miniature slide switches. The
first of these, marked BZ, switches the
beep on or off. The second, marked
Time, controls the scanning. If it is in
the **S™ position the rig resumes scan-
ning immediately after finding a sta-
tion, but when in the “L” position it
will pause for four seconds before
continuing the scanning routine. |
found this facility very useful, as in the
*L” position it gave me an opportunity
to hear what was going on during
scanning. The third switch selects the
scanning speed, either 4 or 20 channels
per second. Finally, adjacent to this
group of switches is a small hole
marked Reset. If one gets the micro-
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processor tied up in a knot, or wants to
start afresh with new memories, a
small screwdriver may be inserted into
the hole and the button pressed (with
the power on), to clear all the memory
data.

The 15-page instruction manual is
well presented and includes both a full
circuit diagram and a block diagram.
There are occasional mis-spellings but
the information is clear enough.

The rear panel of the rig has the
usual 3.5mm jack for an external
speaker. The internal speaker 1s dis-
connected when a plug is inserted. The
remaining external connections for
power, antenna and microphone are in
the form of flying leads. This is. in my
view, a most excellent arrangement.
My own rig, a Yaesu FT-480R, has
sockets for antenna and power project-
ing through the rear panel. and what a
fiddle it can be to get them correctly
threaded when room is very tight in a
car installation. The Alinco arrange-
ment simplifies the whole job, having
an SO239 socket at the end of the
antenna lead and an 8-pin socket for
the microphone lead. The power lead
has a non-reversible socket.

Installation

Installation into the car was simpli-
city itself, using the supplied “U"-
shaped mobile mounting bracket
screwed to the underside of the dash-
board towards the passenger's side.
The heavy-duty power lead, which has
fuses in both conductors, was passed
through the engine compartment bulk-
head and connected directly to the
battery terminals.

The antenna used for the review was
a Diamond DP-EL770H dual-band
whip with a quoted gain of 3.0dB at
144MHz and 5.5dB at 430MHz. It was
attached to the roof of the car by means
of a SAGMS magnetic mount, which
had a length of coaxial cable connected
to it terminating in a PL259 plug. The
feeder was fed through the top of the
rear window and under the carpet 1o
the front of the car. Fortunately, 1 did
not suffer from any noticeable interfer-
ence from the car electrics on either
band.

The rig was used on a journey up to
Cumbria, where | spent a few days. A
number of repeaters were accessed
without difficulty on both bands, in-
cluding GB3AS and GB3EV on 2m,
with GB3CA and GB3LA on 70cm.
Since the rig took only 5 amps for full
power transmit, 1t was possible to
operate “‘static mobile™ on a number of
occasions while the XYL admired the
fine views of the countryside and tried
her hand at painting some of them. It
was surprising, though, to be able 10
access these and other repeaters using
the low power position. giving an
output of 5 watts. This draws only 2.5
amps from the battery and allowed me
to operate for a longer period while
parked, without worrying about flat-
tening the car battery.

The loudspeaker is fitted into the
bottom plate and. in my opinion, this
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1s the best place for it. The received
signal 1s tailored 1o give the clearest
speech quality and no trouble was
experienced in following the other sta-
tions’ remarks.

Memories

There are 21 memories available in
the rig. and as previously mentioned.
Call 1 and Call 2 can instantly call up
memories Nos, | and 2. This 1s very
convenient when two known repeaters
are programmed into the memories.
because no adjustment has to be made
beyond the pressing of a button.

Frequencies can be written into
memories very casily. Pressing the
“MR" (memory recall) button causes a
memory channel number to appear in
the display. Choice of a particular
channel (apart from memories | and 2,
which are reserved for Call 1 and Call
2) is then made by pressing the Up or
Down buttons. The frequency required
is then selected by the use of either the
main dial or the Up and Down but-
tons. Having done this, the frequency
is recorded in the memory channel by
pressing the “MW™ (memory write)
button.

I'he repeater access tone can only be
sent by pressing the Tone button on the
right-hand side of the front panel. 1
consider this a disadvantage as 11 was.
for me at least. an awkward thing to do
whilst driving the car. Other mobile
rigs seem 10 have a switch which allows
the tone to be sent when the p.tL
switch on the microphone is operated
mitially. and then switched off unul
the next time an access tone 1S re-
quired. I did not use a boom micro-
phone: 1t would certainly have made
operating casier when on the move.

Cross-band

The ALD-24E 1s capable of cross-
band duplex working. using VFO A
and VFO B together. To operate in this
modc one would set one of the v.fos
to the desired transmit frequency. then
pressing the “A/B™ button access the
second v.f.0. 1o set the receive frequen-
¢y. Pressing the “F” button followed
by Dual enables you to transmit on the
first frequency and receive on the
second. To invert these two settings
you just press the “*A/B™ button again.
I did not use this facility myself for an
actual QSO, but I did check the ease
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with which it could be used. The
instruction manual comments that it is
inadvisable to have the transmit and
receive frequencies in multiples of
three. as this spacing would result in
severe loss of receive sensitivity.

The back-lit liquid crystal display is
excellent in normal daylight, and cer-
tainly caused no dazzle when used at
night. The tens and hundreds digits are
displayed in smaller numerals than the
units and decimal readings of frequen-
cy, and the stepping rate is shown in
yet smaller numerals. Amongst other
readings shown in the l.c.d. area is a
combined signal strength/r.f. output
display in the form of a series of
diagonal lines of increasing height.

I think that it is quite extraordinary
that a maufacturer is able to get what
amounts to two rigs into one box no
larger than a car radio, and vet have the
number of facilities available. As far as
I was concerned, the rig performed
excellently. the only point about which
[ would quibble is the fact that, as I
said previously, the repeater access
tone cannot be operated by the p.t.t.
switch on the microphone.

The sensitivity was very good using
the dual-band antenna mounted on the
centre of the car roof, and the two
levels of power output gave a good
choice. It seems to me that at its price,
bearing in mind that it has a built-in
diplexer, the rig 1s a must for anyone
requiring a dual-bander.

In its standard form, the transceiver
covers 144-146MHz and 430-
440MHz. If requested by the customer,
the v.h.f. section can be modified 1o
provide transmit coverage from
134-160MHz and receiver coverage
from 134-168MHz. For an additional
£20 inclusive, to cover labour costs, a
more complex modification can be
carried out which has the effect of
giving receiver coverage on the u.h.f.,
section from 430-453MHz, at the
same time extending the transmit cov-
crage from 430 to 450MHz.

The cost of the ALD-24E is £449, the
Diamond EL770H dual-band mobile
antenna £30, and the SAGMS mag-
mount £19. All prices include VAT.
Thanks are due to Waters and Stanton
Electronics, 18-20 Main Road, Hock-
ley, Essex SS5 4QS, telephone 0702
206835, for the loan of the review
transceiver and antenna, PW
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Feature

Crops and Coils....

A Schoolboy Radio Experimenter in the late 1930’s

The “bread board” method of construction provided an excellent introduction to
radio, and by using components salvaged from old domestic receivers, the cost was
negligible. The only real expense was for batteries, but drain could be minimised by
using a small triode valve in the output stage to drive a pair of headphones. Audio
gain contributed virtually nothing to the sensitivity of a regenerative detector. In-
deed, world wide reception was possible with an 0VO0 receiver by simply connecting
a pair of high impedance phones to the detector valve, says George Pickworth.

I had now progressed to specialised
short wave components and metal
chassis, but still used battery valves
with 2 volt heaters, or filaments as they
were called. The advantage of battery
valves over mains valves of that peri-
od, which used a.c. for their heater
current, was that they avoided the
problems of mains hum. Moreover,
they generated virtually no heat to
cause the receiver to “drift”. This
could be a real problem with mains
type valves.

High frequency (h.f.) pentode valves
were highly efficient and it is doubtful
if they could have been improved upon
as a regenerative detector. Further-
more, being directly heated, battery
valves became operational almost as
soon as they were switched on.

Like many other schoolboy experi-
menters, my objective was to develop
the *“‘ultimate” regenerative short wave
receiver and believed good design and
engineering was the key to success.
This was balanced by alternative farm
projects as well as “‘extra-mural” inter-
ests, and favourite was poaching
pheasants in the surrounding wood-
land. Indeed, it was these interests that
made it possible to buy components
for my radio projects.

Factory surplus chassis, with many
components still in place, were some-
times available for a few shillings and
could save the constructor a lot of
work. But they were unattractive, and
performance would almost certainly be
inferior to a receiver built on a custom
made chassis. So I made my own, using
heavy gauge metal to give strength and
stability.

They were formed by clamping a
metal sheet between two blocks of
hardwood in the workshop vice, then
bending to shape, often with the help
of a farm worker. Holes for valve and
plug-in coil sockets, were made by first
boring a ring of small holes, using a
hand-drill, knocking out the centre and
finally, filing to a perfect finish. When
all the holes had been cut, the chassis
was rubbed down with emery cloth and
treated with a coat of aluminium
lacquer.

As a result of my poaching activities,
I was able to buy a famous Raymart
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Fig. 2.1: The author's listening station in 1938

Logging Dial, considered the ultimate
by many experimenters. This was
mated to an Eddystone 0.00016uF
tuning condenser, and a set of 4 Ray-
mart 6-pin tuning coils, covering from
1.6 to about 25MHz. Regeneration
increased the Q of the coils to a point
where selectivity was very high, so a
good slow motion dial was crucial.

These coils had an aperiodic an-
tenna coupling coil in addition to the
tuning and regeneration windings. To
complete the kit of specialised com-
ponents, an Eddystone regeneration
condenser, r.f. choke and various high
grade knobs were acquired.

The final result was a highly sensi-
tive and stable receiver, capable of
world-wide reception, but as with
all regenerative receivers without an
r.f. stage, the antenna loaded the
detector to such an extent that
regeneration ceased whenever its natural
resonance corresponded to the
frequency to which the receiver was
tuned.

A simple but effective “‘cure” was to
insert a small variable condenser in the
antenna lead, and tune it to another
frequency. Nonetheless, it was annoy-
ing because shifting resonance from
one place made it turn up in another.
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An r.f. stage was obviously a more
elegant approach.

The law regarding regeneration, in-
troduced when domestic medium
wave sets used this technique, made it
clear that when regeneration was ad-
justable, it must be preceded by an r.f.
stage. This was understandable on the
medium wave bands where numerous
receivers were 1n close proximity to
each other, but short wave experi-
menters were few and far apart. For
most people, short wave reception was
only possible by using an OV1 regener-
ative receiver, and was probably the
recason why the law was not enforced.

Alignment

As the short wave bands extended
over a range approaching 30MHz, it
had to be sub-divided in order to
obtain acceptable resolution, and the
only feasible approach for experi-
menters was to use plug-in tuning coils.
But they were not easy to align when
using a ganged r.f. and detector tuning
condenser. A common approach was
to fit an additional trimmer condenser
across the r.f. stage, and adjust this
from the panel.

In common with other many experi-
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menters, my first approach was to use
an untuned r.f. stage, as it required
little more than a second high gain
pentode, and a carefully selected r.f.
choke. This eliminated the *blind
spots” caused by antenna resonance,
but there was virtually no increase in
the receiver’s sensitivity. However, ex-
perimenters claimed that a tuned stage
was far superior, and the higher the Q
of the r.f. coil, the more efficiently it
accepted energy from the antenna.
Could there still be a message here to
designers of modern receivers with
broad band r.f. stages?

A matching set of r.f. tuning coils,
and a second tuning condenser was
therefore acquired so that it could be
converted to a tuned stage. Again, to
avoid alignment problems, it was
tuned independently of the detector,
which even then seemed retrogressive.
Nonetheless, this design was simple,
effective and popular with experi-
menters. One could hardly imagine
that independently tuned r.f. stages
would come back into use in the
1980’s!

The problem with this arrangement
was that scanning across the bands
required “three hands”. One for tuning
the detector, one to keep the r.f. stage
in step, and last but far from least, one
to control regeneration. The logical
approach was to re-design the stage, so
as to operate in the untuned mode
when scanning, and in the tuned mode
when searching a narrow sector of
band. RF tuning was not critical, and
once set to approximately the same
frequency as the detector, only needed
to be ‘“‘peaked” for maximum signal
strength.

To those unfamiliar with sensitive
regenerative receivers, the regenera-
tion control was first advanced to a
point where a “*hiss” indicated that the
valve was approaching its most sensi-
tive state. Then the band was scanned,
and if a signal was present, it brought
the valve into actual oscillation with
the characteristic “howl”. AM signals
were resolved by adjusting the tuning
condenser to zero-beat, and backing
off the regeneration control until the
sound became intelligible.

To resolve c.w., (on-off transmis-
sion) the receiver was slightly de-
tuned, and the regeneration backed off
to a point that gave a pleasant beat
note. Needless to say, the two controls
had to be adjusted in complete unison,
this is why it was so important that the
controls were placed in the most con-
venient position. It could be compared
to the throttle and clutch of a motor
cycle. I used my right hand for tuning,
and my left for adjusting the regenera-
tion. Both controls were placed low so
that I could rest my wrists on the table.

Fig. 2.2: Probably the ultimate 1V1 short wave receiver
using 2 volt battery valves

Antennas

The advantage of living on a farm,
was that there was very little man-
made electrical interference, and plen-
ty of space for my antenna, or aerial as
it was generally called. The only criteri-
on was that it should be as long and as
high as possible. Mine was about 31m
long, strung from the apex of the farm
house to the apex of the barn. Erection
was no problem as we had ladders, and
the farm workers were only too pleased
to give me a hand.

The receiver had to be close to the
window so that the antenna lead-in was
as short as possible. To improve cou-
pling with the r.f. tuning coil, a small
variable condenser was inserted in
series with the lead-in, so that the
antenna system could be tuned to
present a fairly high impedance to the
receiver. This worked well, probably
because the tuning coils were designed
to match antennas with a wide range of
impedances, although their nominal
impedance was about 300 ohms.

The Farm House

Both my Eddystone 358 receiver of
1944 vintage, and my Eddystone 680
of about 1960 vintage, still had inputs
with a nominal impedance of 300
ohms, which could account for why
they also worked well over a wide
frequency range with simple random
length antennas. Antenna tuners made
little or no improvement, in fact, there
was often attenuation. But of course,
this arrangement doesn’t work so well
with modern receivers, and is why
a.t.u.s have become necessary.

The farm house was quite large, so |
was fortunate to have a small room to
myself as my “den”. The problem was

that this was upstairs and created
difficulties with earth systems. Radio
books stressed the importance of short
earth leads, but seemed to forget that
most short wave experimenters had
their equipment upstairs in their
bedrooms.

The only alternative to a long earth
lead from an upstairs room, was a
counterpoise system. I tried one, but it
gave no improvement on the earth lead
which was perfectly satisfactory with a
long wire antenna. However, I ultima-
tely replaced the long wire with a tuned
dipole connected to the receiver, with
an open feeder, using Eddystone tran-
sposition blocks which “‘twisted” the
feeder to minimise extraneous signals.

Unique

Each receiver was a unique “ani-
mal’ needing a close relationship with
it’s owner. This was lost with factory
made sets and accelerated its demise.
Unfortunately, it was never designed
to resolve side band transmissions, but
having said that, regenerative receivers
could be made to operate direct con-
version mode, as thc previous genera-
tion of experimeniers had discovered
when using this type of receiver on the
medium wave bands.

I could not measure the sensitivity of
my regenerative receivers, but subjec-
tively comparing them with modern
receivers, I am convinced that in terms
of sensitivity, they could hold their
own with many present day receivers.
One day, I plan to make a replica, and
measure it with modern equipment. In
the meantime, it could be an interest-
ing exercise for readers to figure out
Jjust now the regenerative detector
worked.

The story continues in Part 3 with Measurements,
Mains Eliminators and Battery Charges.
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Constructional

Modular VHF Monitor
— Design Variations

In PW April 1988, the Rev G. C. Dobbs GIRJV gave details of a very low cost
receiver using easily obtained surplus modules. Following this popular design
R. Wander G4RPS has come up with some interesting variations on the theme.

After the Toko tuner head had been
modificed. as described in the original
article, the unit would tune over the
range 120MHz to 150MHz. The slow
motion drive fitted to the tuner was
more than adequate for tuning in to the
wideband signals found on Band 11, the
original coverage of the module. How-
ever, it proves less useful when tuning,
for instance, across the 144MHz ama-
teur band. The entire 144MHz to
146MHz range is covered in approxi-
mately 36 degrees of dial rotation,
making fine tuning very difficult. For-
tunately the unit already contains a
varicap diode D101 intended original-
ly for a.f.c. (automatic frequency
control).

To provide a “*finc tune” control all
we need to do 1s apply a low variable
voliage to pin 5 of the module. This is
the unused pin between the OV connec-
tion and the p.c.b. edge. In order to
obtain a low variable voltage, a fixed
resistor (R1) is useu in conjunction
with a variable potentiometer (R2),
placed between earth and the 9V sup-
plv rail. as shown in Fig. 1.
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Main tuning ﬁ m llul!
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control ,Q 20k lin
{

"

Fig. 1: Additional circuitry to give the
original receiver a fine tuning control

Fig. 2: Additional circuitry for spec-
trum scanning and fine tuning | 2
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The values are not particularly criti-
cal, those shown give a reasonably fine
control. [

In use, set R2 at mid-travel. tune
through a signal with the original tun-
ing control, and then bring it precisely
on tune with the new fine tuning
control. |

Receiving Other
Modes

The original receiver uses a wide- |
band i.f. and f.m. demodulator. As you
may already be aware, all aviation |
traffic is amplitude modulated (a.m.),
and so are a lot of other services. While |
the original demodulator seems to |
cope well with both f.m. and a.m.. you |
may wish to narrow the i.f. bandwidth
down. You may even be interested in
demodulating amateur single sideband
(s.s.b.) transmission.

If you have a general coverage re-
ceiver use the tuner head only. Modify
and connect the tuner as described in ‘
the original article. Next tune your
general coverage receiver to 10.7MHz |
and feed the i.f. output from the tuner

Antenna

module into the receiver’s antenna
socket. You have now got a ridiculous-
ly cheap v.h.f. converter. To give even
finer tuning on s.s.b. signals the general
coverage receiver can be tuned around
the 10.7MHz point.

Incidentally the unit inverts s.s.b.
signals, so upper sideband signals will
need to be resolved on the lower
sideband on the main receiver. If your
receiver doesn’t have an f.m. demodu-
lator then the signal can be slope-
detected on the a.m. demodulator, by
detuning slightly to one side of the
signal.

Simple Band Monitor

Sporadic E propagation on 144MHz
occurs suddenly, is not predictable,
and gives amazing signal strengths.
Whilst working on other bands, say
50MHz, it would be useful to have a
visual display of the activity on the
144MHz band. It could help in catch-
ing a few of those elusive openings.

Many amateurs and electronics
enthsiasts will have an oscilloscope in
the shack. The chances are that it will

input | LI ]

|
|
|
|
1

R16 Ok
i

=

|
|
|
[
|
(wowrss] |

ﬁi . - . [
S1 =]
R3 R2  RI 10-7MHz to! ||
—\’_N"-wf“ yAdin, Sk 9V itmodule {
or antenna socket
l. 1|+ To oscilloscope of general coverage
¥ sweep output receiver
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be unused for the most part, because
either it’s uncalibrated or the h.f. re-
sponse is limited to audio frequencies.
But by linking up the tuner head and
your general coverage receiver to the
oscilloscope you can make a useful
144MHz spectrum monitor. All that is
required is to take a lead from either
the tape auxiliary socket or headphone
jack to the oscilloscope vertical input.
Then with the converter switched on,
but no signal being received, set the
oscilloscope vertical gain control 1o a
level where the background noise is
just showing on the trace. Next adjust
the horizontal scan spced to a point
where the trace flicker almost
disappears.

If we now make a connection from
the horizontal sweep output of the
oscilloscope to the varicap diode in the
tuner head, the ramp voltage from this
output will sweep the tuner across a
range of frequencies, preset by the
main tuning control. In practice only a
small proportion of the available
sweep voltage is needed so a preset
potentiometer (R3) 1s used to set
the scan frequency range. To cover
144.1MHz to 144.4MHz the pot only
needs to be about 10 degrees round
from the earthy end.

Once set up as in Fig. 3, any signals
that appear in the passband of the
receiver will be displayed as a “blip”
on the oscilloscope trace. The “blip™ is
caused by brief bursts of audio from
the receiver as the tuner passes through
the appropriate frequency. The set-up
shown in Fig. 3, works amazingly well
considering its simplicity. Switch (S1)

1s 1o change from “Scan™ to “*Manual™
tuning. this completes the system, as
shown in Fig. 2.

Setting Up

A small 144MHz hand-portable
transmitter, set to low power and run
into a dummy load is ideal for calibrat-
ing the system. Set the transmitter to
144, 3MHz. then using the main tuning
control identify the “blip™ and tune it
to mid-screen on the oscilloscope. Next
retune the transmitter to the desired
scan limits and identify them on the
screen. then adjust the preset (R3) to
bring the scan limits to the screen
edges.

The author’s oscilloscope screen was
fitted with a horizontal strip of white
card. which when calibrated forms a
frequency scale. This allows a quick
visual frequency check on any likely
looking signals that may appear, en-
abling them to be found quickly on the
main 144MHz transceiver. Remember
to leave R2 in i1ts mid position. so when
the system 1s switched to manual tun-
ing the “finc tune™ control need only
be rocked from side to side to peak the
signal.

Automatic Gain
Control

The main problem encountered is
with strong local signals which cause
the main receiver's automatic gain
control (a.g.c.) 1o operate. This causes
all other signals on the band to be
reduced in signal strength. This effect
is particularly marked if the a.g.c. has a

Ideas

For the more adventurous among vou. 1t might be worthwhile applying some of the
ideas shown in this article to TV tuners. These are tuned completely by varicap
diodes. in the front end and local oscillator stages. They are not so adaptable. at first
sight. as the Toko module. as most TV tuners have a centre intermediate frequency
(1.f.) of 35MHz. However. there may be enough output at 29MHz to enable your gen-
eral coverage receiver 1o act as a tunable 1t

There are a number of foreign TV tuners available on the surplus market. for
example the F400 tyvpe tuner. These were made onginally for an export version of
Thorn TX 10 TV. This particular tuner covers frequencies from SOMHz right through
to 850MHz. minus a few gaps. They are available for £3.00 plus VAT and £1 P&P.
with data and circuit diagram from: Sendz Components. 63 Bishopsteignton.
Shocburyness. Essex SS3 8AF. Tel: 0702 332992

Also see the Scanning column in Short Wave Magazine August 1988.

CELFLL)!

vhif receiving
antenna
General coverage receiver

Sweep tuned to 10-TMHz
output|| Toko tuner |
Oscillosco e/ [ 10-7MHz i1 output ’
_AE‘I || | from tuner

i {1l

An*e;!na.input\ |
300 -‘T@L
oo O OE)J.

R Recorder or
phone socket

N
Vertical E&Ramp waveform
input ‘. _/present onthisline

Fig. 3: General layout of equipment
for using a tuner head with oscillo-
scope and general coverage receiver

long recovery time. When using the
band scanner it is best, if possible, to
disable the main receiver’s a.g.c. sys-
tem. It may be found that it is worth
experimenting with the receiver’s var-
ious modes of operation. The author
found the best mode to use on his Trio
R-600 receiver was c.w.

Unfortunately. due to the incredible
popularity of the original project, all
known stocks of the Toko tuner heads
have now been exhausted. The elec-
tronic tuning offered by the varicap
diode in the Toko tuner head may be
added 1o other types of tuner. with a
suitable i.f. output frequency. All that
needs to be done is to identify the local
oscillator of the tuner and to add a
varicap diode and isolating capacitor
to the oscillator tank circuit. The re-
sults should be similar to those ob-
tained when using the Toko tuner. The
idea 1s simple, cheap and obviously has
limitations but it does work. It’s quite
amusing watching the aircraft band,
and active channels can be very quick-
ly identified.

Exact construction details are not
given, as layout is not critical. A small
piece of tag strip combined with switch
terminals form the basis of a hard
wired system. Once the tuner has been
modified 1t i1s advisable to replace its
screening can. PW
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THE NEW UK AMATEUR LICENCE

EFFECTIVE 1 JANUARY 1989

THE FINAL DRAFT—IN FULL

The Annual Validation bocument

VALIDATION DOCUMENT

UNITED EINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND,
THE CHANNEL ISLANDS AND THE ISLE OF MAN

WIRELESS TELEGRAPHY ACT 1949

AMATEUR RADIO LICENCE (..... ) CEPT EQUIVALENT LICENCE CLAS5S .....
ta) Licensee's Name (b} Call Sign ........ -
el Mailing Address td) Main Station hddress

iel Date for Renewal ........cciccrcnnncnnnsns

This licence (the "Licence") granted on ........... ("Date of
Issue™) by the Secretary of State for Trade and Industry to the
Licensee named in paragraph (a) above under section 1 of the
Wireless Telegraphy Act 1949 authorises the Licensee to establish,
instal and use sending and receiving apparatus for wireless
telegraphy at the Station [as defined in sub-clause 1(10)] in
accordance with the Terms and Limitations Booklet BR68 which is
incorporated into and forms a part of this Licence.

This Licence also authorises the Licensee to operate in countries
which have implemented CEPT Recommendation T/R 61-01 in accordance
with clause 11 of Terms and Limitations Booklet BRES.

ISSUED ON BEHALF OF THE SECRETARY OF STATE FOR TRADE AND INDUSTRY

The Validation Document is issued upon receipt of the current

licence fee.

Other Countries which have implemented CEPT Recommendation
TZR EL-EI

{For guidance see note (y) to Terms and Limitations Booklet BRES8)

The Terms and Limitations Bookiet BR68

AMATEUR RADIO LICENCE (A) OR (B)
TERMS AND LIMITATIONS BOOELET BR6S

These terms and limitations shall be read as an integral part of the
Amateur Radio Licence (A) or (B).

CONDITIONS OF USE

Purpose

1. {1} The Licensee shall use the Station for the purpose of
self-training in communication by wireless telegraphy, which use
{without limiting the generality of the foregoing!) includes
technical investigations.

{2} The Licensee may use or permit the use of the Station, as
part of his self-training in communication by wireless
telegraphy, during any operation conducted by a User Service
[defined in sub-clause 12(1}(g)] or during any exercise relating
to such an operation for the purpose of sending Messages on
behalf of the User Service to other licensed amateur stations.

{3) Notwithstanding sub-clauses 1(1) and 1(4)i{a) of this Licence
and subject to the limitations in paragraphs 2, 3, 4, 5, 6 and 8
of Resolution 640 of the International Telecommunication Union,
the Licensee may use the following frequency bands to meet the
needs of international disaster communications: 3.5 MHz to 3.8
MHz, 7.0 MHz to 7.1 MHz, 10.10 MHz to 10.15 MHz, 14.00 MHz to
14.35 MHz, 18.068 MHz to 18.168 MHz, 21.00 MHz to 21.45 MHz,
24.89 MHz to 24.99 MHz and 144 MHz to 146 MHz.

Messages
{4) The Licensee shall address Messages only to other licensed
amateurs or the stations of licensed amateurs and shall send
only:
{a) Messages relating to technical investigations or
remarks of a personal character; or
(b} Signals (not encyphered) which form part of, or relate
to, the transmission of Messages.
{5) "Messages®™ and "Signals® include communication by
(a) telephony;
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ib) morse telegraphy;
(c) visual communications (which include slow scan
television (SSTV), fast scan television (FSTV) and
facsimile); and
(d) digital communications (which include data, radio
teletype (RTTY) and amateur teleprinting over radio
{AMTOR) ).
(6) The Licensee may use codes and abbreviations for
communications as long as they do not obscure the meaning of, but
only facilitate, the communications.

{7} The Licensee shall not send Messages (other than initial
calls) for general reception by licensed amateurs, but shall send
Messages only to:
ta) individual licensed amateurs; or
ib}) groups of licensed amateurs as long as communication is
first established separately with at least one licensed
amateur in any such group.

{8) The Licensee shall not transmit such material as music,
public broadcasts or speeches.

Location

19; Subject to clause 11, the Licensee shall operate the Station
only:
fa) at the Mair Station Address ("Main Station Address®
means the main station address of the Licensee set forth in
paragraph (d) of the Validation Document]);
fbl at a Temporary Location ("Temporary Location®™ means a
location, other than the Main Station Address, in the United
Kingdom, and in a fixed position);
tc) while Mobile ("Mobile” means located in the United
Kingdom in any vehicle, as a pedestrian or on any Vessel in
Inland Waters); or
td) while Maritime Mobile ("Maritime Mobile” means located
on any Vessel At Sea).
[10) *"Station® means the station of the Licensee at the Main
Station Address, a Temporary Location or while Mobile or Maritime
Mobile, as the case may be.

ONE
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(11) The Licensee shall give prior written notice to the
Secretary of State at the address specified in note {a) to this
Booklet of any change in the Main Station Address (or mailing
address, if different).

Standard Freguency Service

(12) The Licensee may use the Station for the reception of
transmissions in the Standard Frequency Service (a
radiocommunication service for scientific, technical and other
purposes, providing the transmission of specific freqguencies of
stated high precision, intended for general reception).

LIMITATIONS ON USE

{l) Subject to other, more specific, terms in this Licence, the
Licensee shall only use:
ta) the frequency bands specified in the first column
of the Schedule to this Licence subject to the
limitations set out in the second and third columns of
the Schedule;
(b) & power relating to such frequency bands not
exceeding the maximum specified in the fourth and fifth
columns of the Schedule; and
fc) the types of transmissions specified in the sixth
column of the Schedule.

(2) If the Licence is an Amateur Radio Licence (B), then

the Licensee:
{a) shall transmit only in the frequency bands above 30 MHz
specified in the first column of the Schedule; N
{b) may receive Messages on the frequency bands below
30 MHz listed in the first column of the Schedule as long as
he transmits only in the bands above 30 MH:z specified in the
first column of the Schedule.

{3) The Licensee may receive Messages from an overseas amateur on
a fregquency band not specified in the first column of the
Schedule as long as the Licensee transmits only in a band
specified in the first column of the Schedule which is authorised
under sub-clause 2(1) or (2).

Unattended Operation

(4) Subject to sub-clause 2(5), the Licensee may conduct
Unattended Operations ("Unattended Operation™ means the operation
of the Station when unattended by the Licensee) only:
fa} of a beacon:
{i) in the frequency bands including and above
70 MHz specified in the firat coluan of the Schedule
(except the bands 14k MHz to 146 19z, 430 YHz to 435 MHz,
438 MHz to L4OMHz, 1240 MHz to 1325 MHz and 24050 MHz to
24250 MHz and the sub-bands 435.0 MHz to 436.6 MHz,
h36.8 MHz to 438.0 MHz, 10250 MHz to 10270 MHz and
10300 HHz to 10400 MHz), with a maximus power of 14 diw
erp carrier or pep, or

(ii) for the purpose of direction finding competitions,
in the frequency bands 28.0 MHz to 29.7 MHz (when

the Licensee is operating under an Amateur Radio

Licence (A)) or 144 MHz to 146 MHz, with a maximum power
of 14 dBW erp carrier or pep

which is capable of transmitting the call sign of the
Licensee periodically (in accordance with clause 7) and
capable of being switched off within two hours of a demand
to close down given by a person authorised by the Secretary
of State;
(b) of a low power device to control apparatus at the
Main Station Address or a Temporary Location by remote
control, in the frequency bands including and above 70 MH=z
(except the bands 144 MHz to 146MHz, 430 MHz to 435MHz,
438 MHz to WO MHE, 1240 MHz to 1325 MHz and 24050 MHz to
24250 MHz and the sub-bands 435.0 MHz to W36.6MHz, 436.8 MHz
to 438.0MHz, 10250 MKz to 10270MHz and 10300 MHz to 10400 MHz)
specified in the firat column of the
Schedule, with a maximum power of -20 dBW erp carrier or pep,
in such a way that no electromagnetic energy capable of
reception by any station or apparatus outside the curtilage
of the premises in which the Station is situated is emitted
from the Station; or
(e} by digital communications at the Main Station Address
or at a Temporary Location notified in accordance with
sub-clause 7(3){b}:

(1) in the frequency band 50 MHz to 51 MHz, with a

saxisum power of 104BW erp carrier or pep, or

{i1) in the frequency bands including ani above 14k MHz
specified in the first column of the Schedule (except the
bands 430 MHz to 435 MHe, 438 MHe to 440 MHz, 1240 MHz to
1325 MHz and 24050 MHz to 24250 MHz and the sub-bands
435,0 MHz to 436.6MHz, 436,8 MHz to 43B.0 MHz, 10250 MHz
to 10270 MHz and 10300 MHz to 10400 HHz) with a saximum
power of 14 dBW erp carrier or pep.

(%) The Licensce shall not conduct the Unattended Operation of a
beacon unless he has given at least 7 days' written notice of the
location (within 5 km), period of operation, [requency, power
(dBW}, identity of other users of wireless telegraphy who share
the site and shut down procedures of the beacon to the Manager of
the Radio Investigation Service office in whose district the
operation is to take place. The Manager may, before the
commencement of operation of the beacon, prohibit the Unattended
Operation of the beacon or allow the operation on compliance with
the conditions which he may specify.

{6) The Licensee is not reguired to log the operation of a low
power device under sub-clause 2(4)(b), although he shall log the
operation of the Station in accordance with clause 6.

Pulse Emissions
{7) The Licensee shall not use pulse emissions:
ta) on frequency bands below 1000 MHz;
(b} with a mean power which exceeds the carrier power;

or
tc) with a peak power which exceeds the pep.

Operaters

(B) The Licensee shall operate or permit the operation of
the Station only under the terms and limitations of this
Licence and the Station shall be operated only:

TWO

fa) by the Licensee personally (except in the case of
Unattended Operations under sub-clause 2(4)); or
(b) in the presence of and under the direct
supervision of the Licensee:
(i) by a person who holds a current United Kingdom
Amateur Radio Licence,
(ii) by a person who holds a Radio Amateurs'
Examination Certificate issued by the City and
Guilds of London Institute or an Amateur Radio
Certificate issued by the Secretary of State,
(iii) by a CEPT Amateur visiting the United
Kingdom who is operating in accordance with clause
10, or
(iv) by a representative of a User Service in
accordance with sub-clause 1(2).

{9) The Licensee may permit any person to type the Message
of the Licensee tor transmission by the Licensee from the
Station.

Vessels

110) On a Vessel, the Licensee shall:
ta) instal, use or make changes to the Station only
with the written permission of the Vessel's master; and
{b) observe radio silence on the advice of the
Vessel's master.

(11) When on a Vessel in international waters, the Licensee
shall use only those freqguency bands which, in accordance with
the Radio Regulations, have an allocation to the amateur service
in the International Telecommunication Union (ITU) region being
visited,

Aircraft

(12) The Licensee shall not establish or use the Station in
any aircraft or other airborne vehicle.

OTHER_REQUIREMENTS

3

(1) The Licensee shall hold:
(a) a Radio Amateurs' Examination Certificate
issued by the City and Guilds of London Institute; and
(b) in the case of an Amateur Radio Licence (A},
either an Amateur Radio Certificate issued by the
Secretary of State or an Amateur Morse Test Pass
Slip issued on behalf of the Secretary of State; or

any other gualification recognised by the Secretary Jf State.

{2) The Licensee shall comply with:
(a) the relevant provisions of the
Telecommunication Convention and Radio Regulations
unless such compliance would result in a breach of
the Licence; and
(b) all relevant statutory enactments including
(without limiting the generality of the foregoing)
the Act, the Wireless Telegraphy Act 1967 and the
Telecommunications Act 1984.

{3} The Licensee shall:
ta) have no pecuniary interest (direct or indirect) in any
operations conducted under this Licence; a
tb) except as provided by sub-clauses 1(2) and (3) and
except in the case of activities on behalf of a non-profit
organisation established for the furtherance of amateur
radio, not use the Station for business, advertisement or
propaganda purposes including (without limiting the
generality of the foregoing) the sending of news or messages
of, or on behalf of, or for the benefit or information of,
any social, political, religious or commercial
organisation.

APPARATUS

4.

{11 The Licensee shall ensure that:
ta) the emitted frequency of the apparatus comprised in the
Station is as stable and as free from Unwanted Emissions as
tne ntate of technical development for amateur radio
apparatus reasonably permits; and
{b) whatever class of emission is in use, the bandwidth
occupied by the emission is such that not more than 1% of
the mean power of the transmission (not including the power
contained in spurious emissions) falls ocutside the
freguency band.

{2) Notwithstanding any other term of this Licence, the Licensee
shall ensure that the apparatus comprised in the Station is
designed and constructed, and maintained and used, so that its
use does not cause any Undue Interference or Harmful Interference
to any wireless telegraphy.

{3) 1f any Undue Interference or Harmful Interference to wireless
telegraphy is caused by the radiation of Unwanted Emissions or
field strengths from the Station, then the Licensee shall
suppress the Unvanted Emissions or field strengths to the degree
satisfactory toc the Secretary of State.

(4) The Licensec shall conduct tests from time to time to ensure
that the requircments of this clause 4 are met.

(5) The Station shall be capable of receiving Messages on the
same freguencies and with the same classes of emission in use for
the transmission of Messages by the Station.

RECORDED OR RETRANSKITTED MESSAGES

5.

(1) The License~ may record and retransmit Messages

addressed to the Licensee from other licensed amateurs:
fa) with whom the Licensee is in direct communication; or
(b} which are intended for retransmission to a specified
licensed amateur.

{2) The Licensee may send Messages by (or as part of) the
intermediate relaying of the Messages to or from other licensed
amateurs.

13) When recording and retransmitting the Message of another
licensed amateur, if the Licen also records and retransmits
the call sign of the licensed amateur, then the Licensee shall
transmit the call sign in such a way that the origin of the
Message and the origin of the retransmission are clear.

Practical Wireless, September 1988
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(4) When operating under sub-clauses S(l)}i(b) and (2), the
Licensee is not responsible for the content of Messages sent by
digital communications which did not originate at the Station
when he could not reasonably be expected to review their content
tand did not review their content) before relaying them.
i{5) Notwithstanding sub-clauses 5(1) and (2}, the Licensee shall
not operate
fa) a mailbox or bulletin board (each being a tacility which
receives and stores Messages for or on behalf of other
licensed amateurs for retransmission at a later time on the
request of (and to) the intended recipient of the Message);
or
(b} a telephony repeater (a facility which receives and
simultaneously retransmits Messages by telephony for or on
behalf of other licensed amateurs).

(1) Subject to sub-clause 2(6), the Licensee shall keep a
permanent record (the "Log”) of all wireless telegraphy
transmissions at the Main Station Address and all Temporary
Locations showing:
(a) dates of transmission;
(b} the times (in Coordinated Universal Time
each day of: .
(i) the first and last transmissions from the Station
{except when using automatic operations involving
digital communications), or
(ii) switching the Station on and off for the purpose
of enabling transmissions (when using autpmatic
operations involving digital communications), and
changing the frequency band, class of emission or power;
tc) frequency band of transmission or, in an Unattended
Operation, the specific frequency employed;
(d) class of emission;
le) power;
(f) initial calls{"CQ" calls)
answered);
{g) except during automatic operations involving digital
communications, the call sign of licensed amateurs or
licensed amateur stations with which communications have
been established (not including those amateurs or stations
which form part of the intermediate relay of Messages);
(h) details of tests carried out in accordance with
sub-clause 404); and
(i) location when the station is operated at a Temporary
Location.

(UTC)) during

(whether or not they are

(2) The Log shall be written in a book or maintained on a
magnetic tape or disc.

(3) Where the Log is maintained:
ta) in a book, the book shall not be loose-leaf and no gaps

{2) When, in the opinion of the Secretary of State:

(a) the Licensee is in breach of the Licence; and

{b} the breach justifies immediate restriction or close

down,
the Licensee shall restrict the operation of, or close down and
cease to operate, the Station (or any apparatus comprised in the
Station) forthwith in accordance with the demand of a person
authorised by the Secretary of 5State for the temporary period
specified in the demand.

{3) When Maritime Mobile, the Licensee shall cease to operate the
Station on the demand of the Vessel's master.

{4} For the purposes of sub-section l{4) of the Act, this Licence
may be revoked, or its terms, provisions or limitations varied,
by a notice in writing of the Secretary of State served on the
Licensee, or by a general notice addressed to all holders of an
Amateur Radio Licence (A) or Amateur Radio Licence (B) published
in the London, Edinburgh and Belfast Gazettes or broadcast
naticonally by the British Broadcasting Corporation.

PERIOD OF LICENCE AND FEES DUE

9.

{l) Subject to the payment of the fee in the manner indicated in
sub-clause 9(2), this Licence shall continue in force from year
to year unless revoked by the Secretary of State.

(2) The Licensee shall pay to the Secretary of State before the
anniversary date of the Date of Issue in each year, the fee on
renewal prescribed by the Regulations for the time being in force
under sub-section 2(1) of the Act, and on the payment of the fee
the Secretary of State will issue to the Licensee a document in
the form of the title page of this Licence (the "Validation
Document™) which will indicate the next date for renewal.

{3) If the Licensee does not pay the fee in the manner described
in sub-clause 9(2), then the Licence shall expire at the end of
the day before the relevant anniversary date of the Date of
Issue.

{4) The Licensee shall surrender the Validation Document to the
Secretary of State forthwith upon the revocation of the Licence.

(5) Any licence, however described, which the Secretary of State
has previously granted to the Licensee under the Act in respect
of the Station is revoked.

(6) Sub-clauses 9(1), (2) and (3) do not apply to a temporary

licence.

OPERATIONS BY CEPT AMATEURS IN ACCORDANCE WITH CEPT RECOMMENDATION T/R

shall be left between the entries;
(b) on a magnetic tape or disc, the tape or disc shall be
used only to keep the Log.

{4) The Licensee shall keep the Log for inspection by a person

61-01

10. The following additional provisions apply to licensed
non-resident amateurs temporarily visiting and operating wireless
telegraphy apparatus in the United Kingdom in accordance with CEPT
Recommendation T/R 61-01, as enabled by statutory instrument ("CEPT

authorised by the Secretary of State for at least six months from
the date of the last entry whether or not this Licence has
expired or been revoked.

{5) The Licensee shall record in the Log those matters regquired
to be recorded by a person authorised by the Secretary of State
for the period specified by that person.

IDENTIFICATION

7.

(1) During transmissions, the Licensee shall transmit the call
sign specified in paragraph (b) of the Validation Document:
{a) during initial calls ("CQ" calls);
(b) at the beginning and at the end of each period of
communication with a licensed amateur and when the pericd of
communication is longer than 15 minutes, at the end of each
interval of 15 minutes;
(c) at the beginning of transmission on a new frequency
{whenever the frequency of transmission is changed);
{d) by the same type of transmission that is being
used for the communication;
ie) on the same carrier frequency that is being used for the
communication; and
(£} by morse telegraphy or telephony at the end of each 30
minute period during which transmissions are sent from the
Station (unless already transmitting in morse telegraphy or
telephony).

(2) When another person is using the Station under the Licence in
accordance with sub-clause 2(8)(b), the Licensee shall ensure
that the call sign specified in paragraph (b} of the Validation
Document is transmitted in accordance with sub-clause 7(1).

(3) At a Temporary Location, the Licensee shall
{a) use the suffix "/P* with his call sign and give the
location of the Station to an accuracy of at least 5 km by a
generally used identifier [for guidance see note (v) to this
Booklet], or
(b} give prior written notice of the location to the Manager
of the Radio Investigation Service office in whose district
the operation is to take place.

=/M" and when

the Licensee shall use the suffix

the suffix */MM®.

(4) When Mobile,
Maritime Mobile,

(5) When away from the Main Station Address, the Liqegsea_shall
use the appropriate Regional Secondary Locator specified in note
{w) to this Booklet.

(6) When operating a low power device under sub-clause 2(4}(b),
this clause 7 shall not apply to the operation of the low power
device (although this clause 7 shall continue to apply to the
operation of the Station).

INSFECTION AND CLOSE DOWN

i1) The Licensee shall permit a person authorised by the Secretary
of State:
(a) to have access to the Station, and
(b) to inspect the Licence and Log and to inspect and test
the apparatus of the Station
at any and all reasonable times (or when, in the opinion of
the Secretary of State, an urgent situation exists, at any time)
for the purpose of verifying compliance with the terms of the
Licence.

Practical Wireless, September 1988

Amateurs®).

(1) CEPT Amateurs may operate in the United Kingdom under a CEPT
equivalent licence which is
ta) valid and in force;
{b) not temporary; and
(c) issued by an administration which
(i) has implemented CEPT Recommendation T/R 61-01, and
({ii) permits persons licensed to use amateur stations
under section 1 of the Act to use such stations in its
territory (with or without conditions) without making
application in that behalf,

{2) CEPT Amateurs shall transmit their home call sign after:
{a) the United Kingdom call sign prefix 'G';
(b) followed by the appropriate Regional Secondary Locator
{if any); and
tc) followed by the symbol */*
[for guidance see note (w) to this Booklet].

(3} Subject to this clause 10, CEPT Amateurs shall comply with:
{a) the terms of their CEPT equivalent licence,
unless such compliance would result in a breach of
the regquirements of the United Kingdom;
(b) this Terms and Limitations Booklet BRGE
{insofar as its terms and limitations may
reasonably be applied); and
tc) the relevant provisions of CEPT Recommendation
T/R 61-01.

(4) CEPT Amateurs who possess the equivalent of a CEPT Class
2 licence shall use only those frequencies above 144 MHz
specified in the first column of the Schedule.

{5) CEPT Amateurs shall operate only:
(a) a mobile or a portable station (which includes
a station powered [rom the mains electricity at a
temporary fixed location such as an hotel); or
(b) the station of an amateur licensed under the
Act.

OPERATIONS BY THE LICENSEE IN ACCORDANCE WITH CEPT RECOMMENDATION T/R

61-01

11.

Subject to sub-clause 11(2), the Licensee may operate in

countries which have implemented CEPT Recommendation T/R 61-01 in
accordance with the following terms.

(1) The Licensee shall:

(a) be a temporary visitor and non-resident in the host
country;
(b) operate only:
{i) a mobile or a portable station (which includes a
station powered from the mains electricity at a
temporary fixed location such as an hotel), or
{ii} the station of an amateur licensed by the relevant
authority in the host country;
(c) comply with the requirements applicable to the use of
wireless telegraphy apparatus at the location of operation
in the host country;
(d) comply with this Licence unless such compliance would
result in a breach of the requirements of the host country;
(e) present this Licence upon request to the relevant
supervisory authorities in the host country;
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(£) if he possesses an Amateur Radio Licence (B), use only
those frequencies above 144 MH:z authorised for use by
licensed amateurs in the host country;

(g) use his home call sign after the appropriate host
country call sign prefix; and

(h) comply with the relevant provisions of CEPT
Recommendation T/R 61-01.

(2) If this Licence is a temporary Licence, then the Licenses
shall not operate under this clause 1l.

INTERPHETATION

12. (1) In this Licence, unless the context otherwise requires:
(a) words and expressions have the same meaning as they have
in the Act and the words "station® and "apparatus® have the
meanings ascribed to the expressions "station for .wireless
telegraphy®” and "wireless telegraphy apparatus”,
respectively, in section 19 of the Act;
i{b) words importing the masculine include the feminine,
words in the singular include the plural and words in the
plural include the singular;

fc} the expression "Coordinated Universal Time® has the same
meaning as it has in the Radio Regulations [for guidance see
note (s) to this Booklet];

td) any reference to a statute in this Licence includes a
reference to that statute and to any statutory instruments
made under that statute as the statute or statutory
instrument may be amended from time to time and to any other
statute or statutory instrument that has the effect of
adding to, replacing or superseding the statute or statutory
instrument, whether before or after the Date of Issue;

(e} "Act™ means the Wireless Telegraphy Act 1949;

(f) "At Sea® means in the Tidal Waters or territorial sea of
the United Kingdom or in international waters;

ig) ®"CEPT" means the European Conference of Postal and
Telecommunications Administrations;

th) "Harmful Interference” means interference which
endangers the functioning of a radio navigation service or
of other safety services or seriously degrades, obstructs or
repeatedly interrupts a radiocommunication service operating
in accordance with the relevant governmental requirements;
(i) “Inland Waters" means any canal, river, lake, loch

or navigation which is not Tidal Water;

THE SCHEDULE TO TERMS AND LIMITATIONS BOOKLET BR&S
(AMATEUR RADIO LICENCE (A) AND (B))

Those licensed under an Amateur Radio Licence (B) may not transmit on those bands between 1.810 and 29.700 MHz.

I 1 I 2 | 3 | s | s | 6 |
L | | ] ] | |
| | Status of Allocations in the United Kingdoa to: | Meximum Power: | |
| | | | | | |
| Frequency bands | The Amateur Service | The Amateur | Carrier| PEP | Permitted Types |
| in MHz | | Satellite Service | I 1 of Transmission |
L | | 1 ] ] |
| | Available on the basis of | | | | Morse |
| | non-interference to other | | | | Telephony |
| 1.810-2.000 | services (inside or | | 9dBw | 15dBW | RTTY |
| | outside the | | | | Data |
| | United Kingdom) | (Not allocated) | | | Facsimile |
| 1 | | | | SSTV |
| | | | | ] |
| | Primary. Shared with | | | | Morse |
| 3.500-3.800 | other services | | | | Telephony |
| ] | | I | RTTY I
| 7.000-7.100 | Primary | Primary | 20d8W | 26dBW | Data |
| 10.100-10.150 | Secondary | (Not allocated) | | | Facsimile |
|__14.000-14.250 | Primary |_Primary | | | SSTv |
|_14.250-14.350 | | L 1 ] |
I | Available on the basis of | | | | |
| | non-interference to other | I | | |
| | services. Antennas | | | | |
| 1B8.068-18.168 | limited to horizontal | (Not allocated) | lodBw | - | Morse, AlA only|
| | polerisation, maximum gain | | | | |
| | 0dB with respect to a | | | | |
l | half-wave dipole | ] | | ]
I I | | | | Morse |
I | | | | | Telephony |
| | | | | | RITY |
| 21.000-21.450 | Primary | Primary | 20dBW | 26dBW| Data |
| | | | | | Facsimile |
| | | | | | SSTV |
| 1 | | | ] |
| | Available on the basis of | | I | |
| | non-interference to | | | | |
[ | other services. Antennas | | | | |
| 24.890-24.990 | limited to horizontal | (Not allocated) | 10dBW | - | Morse, AlA only |
| | polarisation, maximum gain | | | | |
I | 0dB with respect to a | | | | I
L | _half-wave dipole | | ] 1 l
| | | | | | Morse |
| | I | | | Telephony |
| 28.000-29.700 | Primary | Primary | 20d8W | 26dBW| RTIY |
| | | | | | Data |
| | l | | | Facsimile |
L | 1 | | | SSTV |

FOUR
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The New Licence

{j) "Licensee® means the licensee named in paragraph (a) of
the Validation Document or a CEPT Amateur [as defined in
clause 10), as the case may be;

(k) "Secretary of State” means the Secretary of State for
Trade and Industry;

(1) "Telecommunication Convention® and "Radioc Regulations®
mean the International Tel icaticn C ion and the
Radio Regulations thereunder and include any Convention or
Regulation which may from time to time be enacted or brought
into force in substitution for, in amendment of, or in
addition to, the Telecommunication Convention or Radio
Regulations;

{m] "Tidal Water®™ means any part of the sea or a river
within the ebb and flow of the tide at ordinary spring
tides;

{n) "Undue Interference” means interference to wireless
telegraphy which, in the opinion of the Secretary of State,
goes beyond that which is appropriate or warranted in all of
the circumstances;

{e) "United Kingdom™ means the United Kingdom of Great
Britain and Worthern Ireland, the Channel Islands and the
Isle of Man;

(p) "Unwanted Emissions®™ means spurious emissions and
out-of-band emissions as defined in the Radio Regulations;
(g} "User Service” means the British Red Cross Society, the
St John Ambulance Brigade, the St Andrew's Ambulance
Association, the County, Chief, Regional or Islands
Emergency Planning Officer or any United Kingdom police
force, fire or ambulance service, health authority,
government department or public utility; and

(r) "Vessel®™ includes a hovercraft and any other floating
structure which is capable of being manned.

(2) The Licence consists of the Validation Document, Terms and
Limitations Booklet BR68, the Schedule to the Booklet and the
Notes to the Schedule, as any of them may be varied from time to
time.

{3) References to a certificate issued by the Secretary of State
include references to a certificate issued or granted by the
Secretary of State for the Home Department, the Postmaster
General or the Minister of Posts and Telecommunications.

(4) The headings in this Licence are for ease of reference only

and shall not affect the interpretation of the Licence.

2 |
|

3

a | s
|

Frequency bands
in Mz

|
]
|
|
|

Status of Allocations in the United Kingdom to:

|
The Amateur Service |
|
|

The Amateur
Satellite Service

Maximum Power:
|

Carrier |

e ™

Permitted Types |
of Trensmission |

PEP

50.00-51.00

Primary. Availsble on the|
basis of non-interference |
to other services outside |
the United Kingdom. |
Antennas limited to

20 metres sbove ground
level, with horizontal
polarisation only. No
Mabile or Maritime Maobile

51.00-52.00

Secondary. Available on
the basis of non-
interference to other
services outside the
United Kingdom. Antennas |
limited to 20 metres above |
ground level, with |
horizontal polarisation |
only. No Mabile or l

Marjtime Mobjle operation |

|
|
|
|
|
operation |
|
|
|
|

70.00-70.50

Secondary. Available on
the baesis of non-
interference to other
services outside the
Unjted Kingdom

(Not allocated)

—— e ————— e — — — — f— —

20dBW| Morse
erp | Telephony
| RITY
Data
Facsimile
SSTV

ladBw
erp

22dBW|

144.0-146.0

Primary

Primary

20dBW 264BW |

430.0-431.0

Secondary. Not available
for use within the area
bounded by:
53°N 02°E, 55°N 02°t,
53°N 03°W and 55°N _03°W

431.0-432.0

for use:
a) within the erea
bounded by:

53°N 02°E, 55°N 02°C,
53°N 03°W and

55°N 03°W;
within a 100 km redius
of Charing Cross,
London (51°30'30"N,
00°07' 24" W)

b)

|
|
|
|
L
|
|
|
|
|
|
|
|
|
L
|
|
|
|
|
|
|
|
|
1
I
|
|
|
|
L
|
|
|
|
L
|
|
|
I
|
|
|
|
|
|
L
L

432.0-435.0

|
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|

L_435,0-438.0 |

|_438.0-440.0 ]

|
|
|
|
|
|
|
|
|
|
1
Secondary. Not availsble |
|
|
|
|
|
|
|
|
|
|
|

(Not sllocated)

—— e —— ——

10dB W
erp

16d8BW| Morse
erp | Telephony
| RITY
Data
Facsimile
SSTV
FSTV

Secondary
l

L_Secondary

20d8W 26d8W

(Not allocated)

|
|
|
|
|
|
|
1
|
|
|
|
|
I
|
|
|
|
|
I
|
|
|
|
|
|
L
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
L
|
|
1

h-_-..—....-——-——_—-——-.--__-——u-—|—___—__——-—_—_...._—..___.,.-___—-.—

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
16dBW |
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

e e — — —
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The New Licence

2

|
|

a | s
|

Status of Allocations in the United Kingdoa to:

Maximum Power:

e ———

|

|

|

|
Frequency bands The Amateur Service | The Amateur Currier| PEP | Permitted Types|
in MHz | Satellite Service | | of Tranamission |
| | | |
L_1240-1260 | L_(Not ellocated) | | | I
| 1260-1270 | | Secondary | | | |
| | Secondary |L_Eerth to Space only ] | | |
L_1270-1325 | | (Not allocated) | | | |
L_2310-2400 | | | | | I
| 2400-2450 | Secondary. Users sust | Secondery. Users must | | | |
| | sccept interference from | accept interference from | | | |
L | __ISM users | ISM users | | | |
|L_3400-3475 | |_(Not allocated) | I | |
| 5650-5670 | Secondary | Secondary. Earth to Space | | | |
L | | only | | | |
L_5670-5680 | | 1 | | |
L_5755-5765 | | (Not allocated) | | | |
|__5820-5830 | Secondary. Users must | | | | Morse |
| | accept interference from | Secondary. Users must | | | Telephony |
| 5830-5850 | ISM users | accept interference from | | | RTTY |
| | | ISM users. Space to Eerth| 20dBW | 26dBW| Dats |
L | | only 1 | | Facsimile |
(__10000-10450 | Secondary L_(Not a)locsted) I I | sSTv I
|L_10a50-10500 | | Secondsry | | | FSTV |
| | Primary. Users must | Primary. Users must | | | |
| 24000-2a050 | sccept interference from | sccept interference from | | | |
L | ISM users | ISM users | | | |
| | Secondary. May only be | | | | |
| | used with the written I 1 | 1 |
| 24050-24250 | consent of the Secretary | (Not allocated) | | | |
| | of State. Users must | | | | |
I | accept interference from | | | | |
| | ISM users ] | | | |
L_4a7000-47200 | | | | I |
L_75500- 76000 | Primary | Primary | | | |
_142000-144000 | | | | | |
|__248000-250000 | 1 | 1 | 1

ISH (Industrial, Scientific and Medical)

NOTES TO THE SCHEDULE

(a) Maximum Power refers to the rf power supplied to the antenna.
Maximum power levels will usually be specified by carrier power. For
emissions having a suppressed, variable or reduced carrier, the power
will be specified by the peak envelope power (pep) under linear
conditions.

{b) In the case of frequency bands above 1000 MHz, since high
intensities of rf radiation may be harmful, the following safety
precaution must be taken. In locations to which people have access,
the power flux density on transmit must not exceed the limits

r ded by the wetent authorities (currently, this limit is
10 mW per square centimetre).

(c) Primary, permitted and secondary services

For the purpose of this Licence, frequency bands allocated to the
Amateur Service and the Amateur Satellite Service on a primary basis
cannot claim protection from Harmful Interference or Undue
Interference from any other authorised services, such protection being
afforded only to users whose frequencies have been registered
nationally or internationally. In the United Kingdom, individual
frequency assignments are not registered in the Amateur Service,
except for beacons and repeaters. This applies equally to bands
allocated on a secondary basis where stations of the Amateur Service
and the Amateur Satellite Service are also reguired not to cause
Harmful Interference or Undue Interference to stations of a primary or
permitted service to which frequencies are already assigned or to
which frequencies may be assigned at a later date.

(d) Any modulation technique (except for pulse emissions below

1000 MHz) may be used for the types of transmission specified in the
sixth column of the Schedule which are defined as follows:

Morse: hand or automatically-sent international morse code

Telephony: speech, including selective calling signals

RTTY: radio teletype and AMTOR

Data digital codes representing numbers, text, speech, images,
measurements, computer programs or other information
authorised by the Licence

Facsimile: transmission of fixed or graphic images

S5TV: slow scan (i.e., reduced bandwidth) television

FSTV: fast scan television.

te)

Interpretation

(1) Carrier Power: The average power supplied to the antenna by
a transmitter during one radio frequency cycle taken under the
condition of no modulation.

tii}) Effective Radiated Power (erpl: The product of the power
supplied toe the antenna and its gain in the direction of maximum
radiation.

ti1i} Gain of an Antenna: The ratio, usually expressed in
decibels, of the power required at the input of a loss free
reference antenna to the power supplied to the input of the
antenna to produce, in a given direction, the same field strength
or the same power flux-density at the same distance. Whén not
otherwise specified, the gain refers to the direction of maximum
radiation, The gain may be considered for a specified
polarisation. The reference antenna is usually a half-wave
dipole. The gain may be referred to as decibels relative to a
half-wave dipole (dBd).

fiv} Mean Power: The average power supplied to the antenna by a
transmitter during an interval of time which is sufficiently long
relative to the lowest frequency encountered in the modulation
taken under normal operating conditions.

(v} Peak Envelope Power (pepl: The average power supplied to
the antenna by a transmitter during one radio frequency cycle at
the crest of the modulation envelope taken under normal operating
conditions.

SIX
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HOTES TO TERMS AND LIMITATIONS BOOKLET BRGS

{a) Remittances and correspondence should be sent to the Radio
Amateur Licensing Unit, Post Office Counters Ltd, Chetwynd House,
Chesterfield, Derbyshire 549 1PF, Tel: 0246 217555/217699. Do not
send the Licence when making remittances.

ib) A list of Radio Investigation Service district offices (see
sub-clauses 2(5) and 7(3)) may be obtained from the address given in
note ‘(a),

fc) If any message, the receipt of which is not authorised by this
Licence, is received by means of the Station, neither the Ljcensee nor
any person using the Station should make known the contents of any
such message, its origin or destination, its existence or the fact of
its receipt to any person except an authorised officer of Her
Majesty's Government or a competent legal tribunal, or retain any copy
or make any use of such message, or allow it to be reproduced, copied
or made use of. It is an offence under section 5 of the Act
deliberately to receive messages the receipt of which is unauthorised
or (except in the special circumstances mentioned in that section of
the Act) to disclose any information as to the contents, sender or
addressee of any such message.
{d} It is an offence to send certain misleading messages, wviz:
"Any person who -
(a) by means of wireless telegraphy, sends or attempts to
send, any message which, to his knowledge, is false or
misleading and is, to his knowledge, likely to prejudice the
efficiency of any safety of life service or endanger the
safety of any person or of any vessel, aircraft or vehicle,
and, in particular, any message which, to his knowledge,
falsely suggests that a vessel or aircraft is in distress or
in need of assistance or is not in distress or not in need
of assistance;” (underlining added) (Section 5, WT Act
1949).

{e) This Licence does not authorise the doing of any act which is an
infringement of any copyright which may exist in the communication
sent or received.

(f) MNotwithstanding sub-clause 2(2){a), if the Licensee holds an
Amateur Radio Licence (B}, then he may transmit on frequemcy bands
below 30 MHz if he is operating under the licence of, in the presence
of, and under the direct supervision of a person who holds an Amateur
Radio Licence (A).

fg) References to the operation of the Station include references to
the speaking into the microphone comprised in the Station.

{h) Any operation under this Licence must also comply with the
*General Licence for Wireless Telegraphy Systems® issued under the
Post Office Act 1969 and continued in force under the
Telecommunications Act 1984, Copies of the General Licence are
available from the Office of Telecommunications, Atlantic House,
Holborn Viaduct, London ECLN 2HQ.

ti) It is an offence under the Wireless Telegraphy iContent of
Transmission) Regulations 1988 to send a message, communication or
other matter in whatever form that is grossly offensive or of an
indecent, obscene or menacing character.

{3} 1I1f the Station is situated within 1 km of the boundary of an
aercdrome, then the height of the antenna or any mast or structure
supporting it must not exceed 15 m above ground level. An antenna
which crosses above, or is liable to fall or to be blown on to, any
overhead power wire (including electric lighting) or power apparatus
must be guarded to the reasonable satisfaction of the owner of the
power wire or power apparatus.

(k) This Licence does not absolve the Licensee from obtaining any
necessary consent before entering on private or public property
{including a public transport vehicle) with any apparatus.

t1) Sub-clause 4(2) of the Licence requires that the apparatus in the
Station be so designed, constructed, maintained and used that the use
of the Station does not cause any Undue Interference or Harmful
Interference with any wireless telegraphy. 1In order to prevent
interference due to close coupling of antennas, the antenna used for
the Station should be sited as far as possible from any existing
television or other receiving antennas. This is particularly
important in the case of the installation of an indoor transmitting
antenna, eg, in a loft, where transmissions may be conducted through
the electricity supply wiring. In some circumstances it might not be
possible to use an indoor antenna. In densely populated areas
sufficient separation of the amateur equipment from surrounding
transmitters, receivers and electronic equipment may not be possible
to permit the amateur to operate with high power without the high
probability of causing interference. Adjacent transmitters may
produce intermodulation products on other frequencies and excessive
field strengths may cause breakthrough even in receivers which display
an adequate level of immunity to unwanted transmissions. While owners
of receivers should take steps to ensure that their apparatus has a
reasonable standard of immunity, in some circumstances the amateur may
need to modify his transmission practice to minimise a problem to
neighbours.

(m) In the event of a demand by an authorised officer to close down
or restrict the operation of the Station under sub-clause 8(2), the
Licensee must act in accordance with the demand immediately. He will
at that time be given oral r for the d d and will have an
opportunity to provide reasons why the demand should not be met. If
the demand is affirmed, then it will be confirmed in writing to the
Licensee as soon as practicable. Written reasons will be given by a
Manager of the Radio Investigation Service and the Licensee will again
be invited te comment. The temporary period referred to in sub-clause

812} will usually be 28 days, but may be a greater or lesser period as
the circumstances warrant. Where appropriate and where circumstances
allow the Radio Investigation Service will be available to discuss
with the Licensee how a breach of Licence might be corrected, however,
if the Licensee does not comply with the demand or if the breach
resulting in the demand is not rectified within a reasonable period of
time to the satisfaction of the Secretary of State, then revocation or
variation of Licence procedures may be commenced under sub-section
1(4) of the Act or a prosecution may be initiated (depending on the
circumstances of each case).

tn) Sub-section 19(5) of the Act applies for the purposes qf this
Licence as it applies for the purposes of the Act:
*In considering for any of the purposes of this Act,
whether, in any particular case, any interference with any
wireless telegraphy caused or likely to be caused by the use
of any apparatus, is or is not undue interference, regard
shall be had to all the known circumstances of the case and
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the interference shall not be regarded as undue interference
it so to regard it would unreasonably cause hardship to the
person using or desiring to use the apparatus.*®

te) The bandwidths of emissions should be such as to ensure the most
efficient utilisation of the spectrum; in general this requires that
bandwidths be kept at the lowest values which technology and the
nature of the service permit. Where bandwidth-expansion techniques
are used, the minimum spectral power density consistent with efficient
spectrum utilisation should be employed.

tp! Under section 1 of the Act, it is an offence to use any station
or apparatus otherwise than under and in accordance with a licence
granted by the Secretary of State. The Licensee is responsible for
ensuring that at all times persons operating under this Licence
observe its terms and limitations. Breach of this provision may
result in prosecution of the Licensee or operator and the revocation
of this Licence.

{g) The Licence is not transferable.

t{r} No Log need be kept in respect of Mobile and Maritime Mobile
operations,

(s) For the purposes of the Licence, *Coordinated Universal Time® may
be regarded as equivalent to Greenwich Mean Time (GMT).

(t) Codes for classes of emission

Under the Tel ication C ion, cla s of emission are
designated by groups of a minimum of three cl acters.

The symbols used to designate classes of emission are listed in the
Radio Regulations of which the following is a full list.

FIRST SYMBOL - Type of modulation of the main cargier
N Emission of unmodulated carrier
Emission in which the main carrier is amplitude

modulated (including cases where sub-carriers are
angle modulated):

A Double sideband

H Single sideband, full carrier

R Single sideband, reduced or variable level

carrier

J Single sideband, suppressed carrier

B Independent sidebands

[ Vestigial sideband
Emission in which the main carrier is angle
modulated:

F Frequency modulation

G Phase modulation

o Emission in which the main carrier 1s amplitude
and angle modulated either simultanecusly or in a
pre-established sequence
Emission of pulses:

P Sequence of unmodulated pulses

A sequence of pulses:

K Modulated in amplitude

L Modulated in width/duration

M Modulated in position/phase

Q In which the carrier is angle modulated

during the period of the pulse
v which is a combination of the foregoing or is
produced by other means
HB: Emissions where the main carrier is directly

modulated by a signal which has been coded into guantised
form (eg, pulse code modulation) should be designated by
A, H, R, J, B, C, F or G as appropriate.

W Cases not covered above, in which an emisgion
consists of the main carrier modulated, either
simultaneously or in a pre-established seguence, in a
combination of two or more of the following modes:
amplitude, angle, pulse

X Cases not otherwise covered

NB: For the purpose of this Licence, modulation used only
for short periods and for incidental purposes, such as
identification or calling, may be ignored when calculating
the emission designator. Double sideband emissions with
reduced or suppressed carrier are included in the [irst
character A.

SECOND SYMBOL - Nature of signal{s) modulating the main

carrier

o No modulating signal

1 A single channel containing gquantised or digital
information without the use of a modulating subcarrier
{excluding time-division multiplex)

2 A single channel containing quantised or digital
information with the use of a modulating subcarrier
texcluding time-division multiplex)

3 A single channel containing analogue information

7 Two or mare channels containing guantised or digital
information

B Two or more channels containing analogue information

9 Composite system with one or more channels containing
quantised or digital information, together with one or
more channels containing analogue information

X Cases not otherwise covered

THIRD SYMBOL - Type of information to be transmitted (in

this context, the word "information® does not include

information of a constant, unvarying nature such as that

provided by standard frequency emissions or Continuous wave
or pulse radars).

N No information transmitted

A Telegraphy - for aural reception
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B Telegraphy - for automatic reception

c Facsimile

4] Data transmission, telemetry, telecommand
E  Telephony

P Television (video)

L Combination of the above

X Cases not otherwise covered

vl

Tilital),

identifiers be used:
i)
tii)
(iid)
tiv)
(v}
to 1 km.

(w)

When the Station must be identified in accordance with sub-clause
it is recommended that one of the following location

the full postcode,

latitude and longitude in degrees and minutes,
National Grid Reference correct to six figures,
International Amateur Radio Union (IARU) locator, or
the address or other geographical description correct

The following Regional Secondary Locators lhwld_be u!edl
immediately after the United Kingdom prefix 'G' when identifying the
Station in accordance with sub-clauses 7(5) or 10(2) of this Booklet:
D Isle of Man

I Worthern Ireland
J Jersey
The following examples of classes of emission and their M Scotland
symbols are given for the purpose of guidance only: U Guernsey
Telephony (speech): W Wales
Single side band, suppressed carrier (SSB) J3IE {No secondary
Prequency modulation (FM) F3E locator ) England.
Phase modulation (PM} GiE
Amplitude modulation (AM) AJE ({x) When identifying in accordance with clause 7, please observe the
Morse: following extract from article 25 of the Radio Regulations
Hand sent, on/off keying of the carrier ALA (Regulations 2071 to 2075):
Hand sent, on/off keying of the audio tone "ldentification signals shall wherever practicable be in one
(FM transmitter) F2A of the following forms:
Automatic recepticn, on/off keying of the (a) speech, using simple amplitude or frequency modulation;
carrier AlB ‘b) international morse code transmitted at manual speed;
RTTY/AMTOR: {e) & telegraph code compatible with conventional printing
Direct frequency shift keying of the carrier FlB equipment;
Frequency shift keyed audio tone (FM {d) any other form recommended by the CCIR {International
transmitter) F28 Radio Consultative Committee)®
Freguency shift keyed audio tone (5SB
transmitter) Jzg {y) CEPT member countries which have implemented CEPT Recommendation
Packet/Data: y T/R 61-01 are listed in the Validation Document by abbreviation.
Direct frequency shift keying of the carrier FlD These abbreviations are given solely for the purpose of the
Frequency shift keyed audic tone (FM Validation Ddtument and are not the country prefixes for use when
transmitter) ) F20 identifying under sub-clause 11(1)(g). CEPT member countries are
Prequency shift keyed audic tone (SSB identified by abbreviations as follows:
transmitter) Jap A Austria M Halta
Television: B Belgium MC Monaco
Vestigial sideband (AM transmitter) C3F CY Cyprus ML Netherlands
Slow scan television (SSB transmitter) J2F DK Denmark N  Horway
Facsimiles: SF  FPinland P  Portugal
Frequency shift keyed audio tone (5SB P France RSM San Marino
transmitter) Jac D Germany (FRG) E Spain
GR Greece S  Sweden
1s Iceland CH Switzerldnd
IRL Ireland TR Turkey
1 Italy SCV Vatican City
{u) When telephony is used, the letters of the call sign may be FL Liechtenstein YU Yugoslavia
confirmed by the pronouncement of well-known words of which the L Luxembourg

initial letters are the same as those in the call
alphabet contained in Appendix 24 of the

below, should be used:

A Alfa J Juliett 5 Sierra
B Bravo K Kilo T Tango

C Charlie L Lima U Uniform
D Delta M Mike V Victor
E Echo N Hovember W Whiskey
F Foxtrot ©O Oscar X X-ray

G Golf P Papa Y Yankee
H Hotel Q Quebec Z Zulu

1 India R Romeo

Radio Regulations, reproduced

sign. The phonetic

iz

Road, London SELl BUA.

CEPT Recommendation T/R 61-01 does not deal with the import or
export of amateur apparatus which is subject to the relevant
requirements of the countries visited.

{aa) Amateur apparatus operating only in the frequency band 28.0 MHz
to 29.7 MH: may not be imported, manufactured or assembled in the
United Kingdom without specific authority.
authority should be addressed to the Department of Trade and Industry,
Radio Investigation Service, Room 102, Waterloo Bridge House, Waterloo
“Manufacture® includes conversion.

Requests for such

e S

@ All licensees will receive a yearly
Validation Document to confirm the
renewal and validity of the licence. The
Licence Regulations, Schedule and Notes
are contained in a separate booklet.

@ The new licence conforms with the
requirements of CEPT Recommendation
T/R 61-01, which will enable UK amateurs
to operate under their UK licence in a
growing number of European countries,
and amateurs from much of Europe to
operate here in the same manner.

® Operation at any fixed location other
than the main station address is permitted
with the option either of identifying as
*/P" and giving details of the station
location during transmissions, or of
notifying the local Radio Investigation
Service office of the station location and
identifying with the main station callsign
only.

@ Operation on a public transport vehicle
is permitted, with the consent of the owner.

® Restrictions on RAYNET operation are
relaxed, with a widening of the scope of
permitted “‘user services’.

@ Maritime mobile operation is included
in the main licence.

@ Operation using digital communications
including packet radio is permitted.
Unattended digital operation is permitted
on some bands, but mailbox operation will
require a separate authority available
through the RSGB.

® Restrictions on message handling are
relaxed; messages may be relayed between
licensed amateurs, or recorded for onward
transmission.

@ Cross-band working is specifically
authorised, either for a *B” licensee to
transmit on v.h.f. or above and receive on
h.f., or for any UK licensee to transmit on
one of his authorised bands and receive the
reply from an overseas amateur on a band
not available to UK amateurs.

® Operation of the station is permitted,

under the supervision of the licensee, by
anyone who has passed the Radio
Amateurs’ Examination.

® Unattended operation of beacons and of
low power transmitters for “foxhunts” is
permitted, also the localised remote control
of radio equipment at fixed locations.

@ A station log must still be kept for
operation at fixed locations, but is no
longer required for mobile operation. The
details to be recorded remain as before,
with the addition of transmitter power.
The log may be kept in a book, or on
magnetic disk or tape reserved for log-
keeping only.

® The 1.850-2.000MHz band is made
available for RTTY.

® The likely courses of official action in
dealing with complaints of interference to
other radio users are more clearly
explained, including close-down
procedures, requirement to reduce power,
right of appeal. PW
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Practical Wineless

0202 678558 EN

BOOK SERVICE

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

Add 75p per order postage (overseas readers add £1.50 for surface mail postage)
and send a postal order, cheque or international money order with your order (quoting
book titles and quantities) to PW Publishing Limited, FREEPOST, Enefco House,
The Quay, Poole, Dorset BH15 1PP. Payment by Access, Mastercard, Eurocard or
Visa also accepted on telephone orders to Poole (0202) 678558. Books normally
despatched by return of post but please allow 28 days for delivery.

* A recent addition to our Book Service.

* AIR & METEO CODE MANUAL

Joerg Klingenfuss 10th edition

Contans detaled descrption of the World Meteorolog
cal Orgamsation Global Telecommumcation System op
erating FAX and RTTY meteo stations, and of s
message format with decoding examples. Also contains
detailed descrption of the Aeronautical Fixed Telecom-
municaton Network amongst others 293 pages £14.00

BETTER RADIO/TV RECEPTION

A. Nallawalla, A. T. Cushen and

B. D. Clark

An Aust an publication grving guidance and advice
bath to s seeking re » reception of some
distant radio stanon, and to DX histering hobbyists. 134
pages £9.95

BETTER SHORTWAVE RECEPTION (USA)

W.S. Orr WESAI & S. D. Cowan W2LX
Receivers, antennas. propagation, DX hsteming techn
ques for the short waves and v h [ 158 pages £5.50

* PASSPORT TO WORLD BAND RADIO

This book gives you the mformation you need to explore
and emoy the world of broadcast band hstemng. It
includes features on different internanonal racho stations
recewer reviews and adwvice as well as the hours and
language of broadcast stauons by frequency 398 pages
£11.95

SCANNERS (updated)

Peter Rouse GUTDKD

A guirde for rs of scanming receivers, covenng hard
ware, antenr accessones, frequency allocations and
operatng procedure 177 pages £7.95

SCANNERS 2

Peter Rouse GUT1DKD

The companion to Scanners, this provides even more
information on the use of vhf and uhf commumca
nons band and gives constructional details for accesso
nes to improve the performance of scanmng equipment
216 pages €9.95

* SHORT WAVE RADIO LISTENERS'
HANDBOOK

Arthur Miller

In easy-to read and non-techmical language. the author
guides the reader through the mysienes of amateur,
broadcast and CB transmissions 207 pages £6.99

* RADIOTELETYPE CODE MANUAL

10th Edition

Joerg Klingenfuss

This book provides detailed descriptions of the charac
tenstics of telegraph transmission on short waves, with
all commercial modulanon types including veice Irequen
cy telegraphy. It provides comprehensive information on
all RTTY systems and ¢ w alphabets 96 pages £8.00

THE SATELLITE EXPERIMENTER'S
HANDBOOK (USA)

A gude to understanding and using amateur radio,
weather and TV broadcast satelines. 207 pages £9.25

AN INTRODUCTION TO RADIO DXING (BP91)
R. A. Penfold

How to find a parpcular staton, country or type of
broadcast and 1o receve 1t as clearly as possible 172
pages £1.95

BEGINNER'S GUIDE TO

RADIO (9th Edition)

Gordon J. King

Radio swgnals, transmutlers, recewers, antennas, com-
ponents, valves and semiconductors, CB and amateur
radio are all dealt with here. 266 pages £6.95

BEGINNER'S GUIDE TO

ELECTRONICS

Owen Bishop

For youngsters thinking of a career in electronics, theory
and applications in computers, radio. TV, recording,
medical and industrial elecironics. 240 pages £5.95

% ELECTRONICS SIMPLIFIED—-CRYSTAL SET
CONSTRUCTION (BP192)

F. A. Wilson

This 15 a book especially written for those who wish 10
take part in basic radio building Al the crystal sets in the
book are from old designs but updated to take account of
modern components. 72 pages, £1.75

QUESTIONS & ANSWERS

RADIO

Eugene Trundle

Basics of clectrnical theory, radio and semiconductors
recevers, amateur and CB radio. and test equipment
110 pages £2.95

THE SIMPLE ELECTRONIC CIRCUIT AND
COMPONENTS Book 1 (BP62)

The aim of this book s to provide an in expensive but
comprehensive introduction to modern electronics. 209
pages £3.50

TELEVISION

* AN INTRODUCTION TO SATELLITE
TELEVISION (BP195)

F. A. Wilson

Answers all kinds of gquestions about sateline television
For the beginner thinking about hinng or purchasing a
satelite TV system there are detaills 1o help you along
For the engineer there are techmcal details including
calculations, formulae and tables. Plenty of adwce for the
d iy enthusiast. 104 pages £5.95

A TV-DXERS HANDBOOK (BP176)

R. Bunney

Information on transmission standards, propagation,
receivers including multi-standard, colour, satellites, an-
tennas, photography, station identification, interference,
elc. Rewised and updated 1986 87 pages £5.95

SATELLITE TELEVISION

Peter S. Pearson

How satelite TV works, setting up your own TVRO
terminal, the costs, the programmes avalable 72 pages
£4.95

GUIDE TO WORLD-WIDE

TELEVISION TEST CARDS

Edition 2

Keith Hamer and Garry Smith

The main purpose of this book 15 10 assist long distance
television enthusiasts (TV DXers) around the world with
signal identification There are 240 test cards, identifica-
tion shdes and clock captions pictured. It i1s in 'sem
alphabencal” order, thatis the stations are in alphabencal
order in their geographical sections. 52 pages £2.95

THEORY

AMATEUR RADIO & ELECTRONICS STUDY
GUIDE

3rd Edition

lan Ridpath ZL1BCG

This book aims to fill the gap between high level amateur
radio handbooks and over-simplified beginners manuals
Itis written in a “'students own notes’ format that hopes
to put the reader more at ease than formally written text
books do 216 pages £7.00

COMMUNICATION (BPB9)

(Elements of Electronics—Book 5)

F. A. Wilson

Fundamentals of line, microwave, submanne. satellite,
duptal multiplex, radio and telegraphy systems are
covered, without the more complicated theory or mathe-
matics. 256 pages £2.95

FOUNDATIONS OF WIRELESS

AND ELECTRONICS (10th Edition)

M. G. Scroggie and S. W. Amos

Covering d ¢ and a.c circuilts, L, C, wned circuits and
selectivity, valves, semiconductors, transmission lines,
antennas, radiation, oscillation, modulation, detection,
amplification, superhet receivers, ¢ r.1.s, waveform gen
erators and switches, computers and power supplies

551 pages £8.95

LEVEL Il RADIO & ELECTRONICS THEORY

lan Ridpath ZL1BCG

A sequel to Amateur Radio & Electromics Study Course,
this book covers advanced theory up to a level needed on
most techmician courses, The handwntten format is
designed to make the student feel as though the pages
are his own notes |69 pages £6.70

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 249 pages £3.95

O/P = Out of print,

0/S = Out of stock.

LISTENING GUIDES

AIR BAND RADIO HANDBOOK

David J. Smith

With air band radio you can eavesdrop on the conversa-
nons between aircraft and those on the ground who
control them  The author, an air traffic controller, ex-
plans more about thus hstening hobby. 774 pages
£5.99

DIAL SEARCH (5th Edition 1988/89)

George Wilcox

The listener's check list and guide 1o European broad-
casting Covers medium wave, long wave, v.hf and
short wave, ncluding two special maps, makin thB
most of your portable and many more. 46 pages £3.

GUIDE TO BROADCASTING STATIONS

19th Edition (1987/88)

Philip Darrington

Frequency and stauon data, receivers, antennas, Latin
Amencan DXing. reporting, computers in radio, etc. 240
pages £6.95

* GUIDE TO FACSIMILE STATIONS

8th Edition

Joerg Klingenfuss

This manual is the basic reference book for everyone
terested in FAX  Frequency. callsign, name of the
station. ITU country /geographical symbol, technical par-
ameters of the emission are all hsted. All frequencies
have been mueasured 10 the nearest 100Hz 262 pages
£12.00

GUIDE TO FORMER UTILITY

TRANSMISSIONS

3rd Edition

Joerg Klingenfuss

This manual is built on continuous manitenng of the radio
spectrum from the sixties until the recent past. Itis a
useful summary of former activities of utility stations and
prowides information to the active radio monitor in the
classification and identification of radic signals. 126
pages £8.00

GUIDE TO UTILITY STATIONS

6th Edition

Joerg Klingenfuss

This book covers the complete short wave range from 3
1o 30MHz plus the adjacemt frequency bands from O 1o
150kHz and from 1.6 1o 3MHz It includes details on all
types of utility stations including FAX and RTTY. There
are 15802 entnes in the frequency list and 3123 in the
alphabetical callsign hst plus press services and meteoro-
logical stanons 494 pages £19.00

HF OCEANIC AIRBAND

COMMUNICATIONS (3rd Edn.)

Bill Laver

Aircraft channels by frequency and band, main ground
radio stations, European R/T networks. North Atlantic
control frequencies 29 pages £3.50

* INTERNATIONAL RADIO STATIONS

GUIDE (BP255)

Updated and completely re-wntten in June 1988. It
provides the casual listener and DXer with an essential
reference work designed to guide them around the ever
more complex radio bands 3712 pages £4.95

THE COMPLETE VHF/UHF FREQUENCY GUIDE
Updated 1988

This book gives details of frequencies from
26-2250MHz with no gaps and who uses what. Recent-
ly updated. there are chapters on equipment require-
ments as well as antennas, eic. 88 pages. £5.95

* THE INTERNATIONAL VHF FM GUIDE

7th Edition

Julian Baldwin G3UHK & Kris Partridge GEAUU
The latest edition of this useful book gives concise
details of repeaters and beacons worldwide plus cover-
age maps and further information on UK repeaters. 70
pages £2.85

UK LISTENERS CONFIDENTIAL

FREQUENCY LIST (5th Edition)

Bill Laver

Covering the services and transmission modes that can
be heard on the bands between 1.635 and 29 . 7MHaz.
147 pages £6.95
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VHF/UHF AIRBAND FREQUENCY GUIDE
(Updated)

A complete gude to the arband frequencies including
how to receive the signals, the frequencies and services,
VOLMET and much more about the interesting subject of
airband radio 74 pages £5.95

WORLD RADIO TV

HANDBOOK 1988 b
Country-by country listings of long, medium and short
wave broadcasters and TV stations. Recewer test
reports  English language broadcasts. The swli’'s
“bible”. 576 pages £17.95

INTERFERENCE

INTERFERENCE HANDBOOK (USA)

William R. Nelson WAGFQG

How to locate and cure r f1 for radio amateurs, CBers
and TV and stereo owners. 253 pages £6.75

RADIO FREQUENCY INTERFERENCE (USA)

What causes r f17 Are all r f 1. problems difficult, expen-
sive and ume-consuming to cure? These questions and
many more are answered in this book 84 pages £4.30

TELEVISION INTERFERENCE MANUAL (RSGB)
B. Priestley

TV channels and systems, spunous radiation TV,
strong-signal TVI autho breakthrough, transmitter de-
sign. 78 pages £2.94

AMATEUR RADIO

AMATEUR RADIO CALL BOOK (RSGB)

Winter 87/88 Edition

This useful work now incorporates a 48-page reference
section of useful nformanon for amateur radio enthusi
asts 310 pages £7.25

AMATEUR RADIO LOGBOOK
Standard logbook for the transmitting amateur in hor-
zontal Ad format. 25 lines per page. 96 pages £2.30

AMATEUR RADIO

OPERATING MANUAL (RSGB)

A mine of information on just about every aspect of
amateur operating. ncluding international callsign sernes
I;:%I(f;:ga_ prefic hsts, DXCC countnes list, etc. 204 pages

AMATEUR RADIO SATELLITES the first 25 years
Arthur C. Gee G2UK

The matenal in this souvenir publication is drawn from
the author's archives. It is mainly a pictorial account on
the pattern of developments which have occurred over
the last 25 years 34 pages £2.25

CARE AND FEEDING OF POWER GRID TUBES
(UsA)

This handbook analyses the operation of EIMAC power
gnd valves and provides design and apphcanon informa
tion to assist the user of these valves 756 pages £6.75

HOW TO PASS THE RADIO

AMATEURS' EXAMINATION (RSGB)

G. L. Benbow G3HB

The background to multiple choice exams and how to
study for them with mine sample RAE papers for practice,
plus maths revision 27 pages £3.00

PASSPORT TO AMATEUR RADIO

Reprinted from PW 1981-1982

The famous senes by GW3JGA, used by thousands of
successful RAE candidates as an aid to therr studies Plus
other useful arucles for students of amateur racho 96
pages £1.50

QUESTIONS 8 ANSWERS

AMATEUR RADIO

F. C. Judd G2BCX

What is amateur radio? The Radio Amateurs Exam and

Licence The technology, equipment, antennas. operat-

I'r::g procedure and codes used by amateurs. 122 pages
.95

RADIO AMATEUR'S GUIDE

RADIO WAVE PROPAGATION

(HF Bands)

F. C. Judd GZBCX

The how and why of the mechanism and variauons of
propagation in the h.f bands. 144 pages £8.95

RADIO AMATEUR'S MAP OF

NORTH AMERICA (USA)

Shows radio amateurs prefix boundanes, continental
boundanes and zone boundanes, 760 x 636mm £2.25

* RADIO AMATEUR'S

PREFIX MAP OF THE WORLD (USA)

Showing prefixes and countries, plus hstings by order of
country and of prefix 1074 « 77 1mm £2.50

* RADIO AMATEUR'S WORLD ATLAS (USA)

17 pages of maps. including the world-polar projection
Also includes the table of allocation of international
callsign seres. £2.95

* THE RADIO AMATEUR'S DX GUIDE (USA)
15th Edition

The guide contains information not easily obtained
elsewhere and s intended as an aid and quick reference
for all radio amateurs interested in DX 38 pages £2.95

THE RADIO AMATEUR'S QUESTIONS &
ANSWER REFERENCE MANUAL 3rd Edition
R.E.G. Petri GBCCJ

This book has been compiled especially for students of
the City and Guilds of London Institute RAE. It is
structured, with carefully selected muluple chaice ques-
tions, 10 progress with any recogmsed course of instruc-
E%n_g%lthuuqh itis not ntended as a text book. 258 pages

THE 1988 ARRL HANDBOOK FOR
THE RADIO AMATEUR

This, the sixty-fifth edition is available only in hardback,
the first ime the ARRL have done this. New construction
projects are the therme of this edition, there is a deluxe
memaory keyer, receiver projects, a inear QSK converter,
a low-powered balanced Transmatch and a d.t.m.f.
decoder Updated every year, this provides useful refer-
ence material for the radio amateur. It also includes 18
pages of p.c b track pattern for you to build your own
boards 1157 pages £19.25 (hardback)

VHF HANDBOOK

FOR RADIO AMATEURS (USA)

H.S. Brier WIEGQ & W. |. Orr WESAI

VHF /UHF propagation. including moonbounce and satel-
lites. equipment and antennas, 335 pages £7.95

* VHF/UHF MANUAL (RSGB)

G. R. Jessop GG6JP

Theory and practice of amateur radio reception and

Egn;m.ss.on. between 30MHz and 24GHz 520 pages
.95

DATA & REFERENCE

DIGITAL IC EQUIVALENTS

AND PIN CONNECTIONS (BP140)

A. Michaels

Equivalents and pin connections of a popular selecuon of
European, Amencan and Japanese digital 1cs 256
pages £5.95

INTERNATIONAL DIODE

EQUIVALENTS GUIDE (BP108)

A. Michaels

Possible substitutes for a large selection of many
g;ﬁ;;m types of semiconductor diodes 144 pages

INTERNATIONAL TRANSISTOR

EQUIVALENTS GUIDE (BP85)

A. Michaels

Possible subsututes for a popular selection of European,
American and Japanese transistors. 320 pages £3.50

LINEAR IC EQUIVALENTS

AND PIN CONNECTIONS (BP141)

A. Michaels

Equivalents and pin connections of a popular selection of
European, American and Japanese inear 1 c.s 320 pages
£5.95

NEWNES AUDIO & HIFI ENGINEER'S POCKET
BOOK

Vivian Capel

The 15 a concise collection of practical and relevant data
for anyone working on sound systems The topics
covered nclude microphones, gramophones, CDs to
name a few 190 pages Hardback £9.95

NEWNES COMPUTER ENGINEER'S

POCKET BOOK

This s an nvaluable compendium of facts. figures,
circuits and data and i1s indispensable to the designer,
student, service engineer and all those interested in
computer and microprocessor systems. 203 pages Hard-
back £8.95

NEWNES ELECTRONICS POCKET BOOK

5th Edition

Presenting all aspects of electronics in a readable and

largely non-mathematical form for both the enthusast

a£ns(‘l9the professional engineer 3715 pages Hardback
.95

NEWNES RADIO AMATEUR AND

LISTENER'S POCKET BOOK

Steve Money G3FZX

This book is a collection of useful and intriguing data for
the traditional and modern radio amateur as well as the
short wave hstener Topics such as AMTOR, packet
radio, SSTV, computer communications, arband and
martime communications are all covered 160 pages
Hardback £8.95

NEWNES RADIO AND ELECTRONICS
ENGINEER'S POCKET BOOK

(17th Edition)

Keith Brindley

Useful data covering maths, abbreviations, codes, sym-
bols, frequency bands/allocations, UK broadcasting sta-
tons, semiconductors, components, etc. 207 pages
Hardback £6.95

*NEWNES TELEVISION AND VIDEO
ENGINEER'S POCKET BOOK

Eugene Trundle

This i1s a valuable reference source for practitionars in
entertainment’  electronic equipment. It covers TV
reception from w.h{ to shif, display tubes, colour
camera technology, video recorder and video disc equip-

?;ngr_swdeo text and hi-fi sound 323 pages Hardback

POWER SELECTOR GUIDE (BP235)

J. C. J. Van de Ven

This gude has the informaton on all kinds of power

devices in useful categories (other than the usual alpha

numenc sort) such as voltage and power properties

making selection of replacements easier 160 pages
5

RSGB RADIO DATA

REFERENCE BOOK

G. R. Jessop G6JP

The 5th Edition of an essennal book for the radio
amateur’'s or experimenter s workbench 244 pages
Hardback £8.56

SEMICONDUCTOR DATA BOOK

A. M. Ball

Charactenistics of about 10000 transistors, fets,
ujt.s, diodes, rectfiers, tiacs and s.c.r.s. 175 pages

TRANSISTOR SELECTOR GUIDE (BP234)
J. C. J. Van de Ven
This guide has the information on all kinds of transistors

in useful categories (other than the usual alpha numeric
sort) such as voltage and power properties making
selection of replacemeants easier 192 pages £4.95

FAULT-FINDING

ARE THE VOLTAGES CORRECT?

Reprinted from PW 1982-1983

How to use a multmeter to fault-find on electronic and
radio equipment, from simple resistive dividers through
circuits using diodes, transistors, 1 c s and valves 44
pages £1.50

# GETTING THE MOST FROM YOUR
MULTIMETER (BP239)

R. A. Penfold

This book is primanly aimed at beginners It covers both
analogue and digital mulumeters and their respective
limitatons. All kinds of testing is explained too No
previous knowledge is required or assumed. 102 pages

* MODERN ELECTRONIC TEST EQUIPMENT
Keith Brindley

This book describes in a down-to-earth manner how the
main categones of test equipment work. The subjects
covered include analogue and digial meters, oscillos-
copes, signal sources. frequency. time and event
counters, spectrum and logic analysers, displays and
automatic test equipment 134 pages £6.95

OSCILLOSCOPES, HOW TO USE THEM, HOW
THEY WORK (Revised 2nd Edition)

lan Hickman

This book describes oscilloscopes ranging from basic to
advanced models and the accessories 1o go with them
133 pages £6.95

PRACTICAL HANDBOOK OF

VALVE RADIO REPAIR

Chas E Miller

The definitive work on repairing and restoring valved
broadcast recewvers dating from the 1930s to the B0s
Appendices giving intermediate frequencies, valve char-
actensuc dala and base connections. 230 pages Mard-
back £17.50

QUESTIONS & ANSWERS

RADIO REPAIR

Les Lawry-Johns

How to fault-find and repair valved and transistorised
recewers, car radios and unit sudio equipment Suggest
ed lists of tools and spare parts 106 pages £2.95

SERVICING RADIO,

HI-FI AND TV EQUIPMENT

Gordon J King

A very practical book looking at sermiconductor charac
teristics, d c and signal tests, fault-finding 1echriques
for audio. wideo, rf and oscillator stages and ther
::pgplécsation to transistor radios and hi-hi 205 pages

TEST EQUIPMENT FOR

THE RADIO AMATEUR (RSGB)

H. L. Gibson G2BUP

Techniques and equipment for tests and measurements
rg}gewces. systems and antennas. 142 pages Hardback

TRANSISTOR RADIO FAULT FINDING CHART
(BP70)

C. E. Miller

Used properly, should enable most common faults 10 be
traced reasonably quickly. Selecting the appropriate fault
description at the head of the chart, the reader is led
through a sequence of suggested checks until the fault 15
cleared 635 = 455mm (approx) £0.95

PROJECT
CONSTRUCTION

HOW TO BUILD ADVANCED SHORT WAVE
RECEIVERS (BP226)

R. A. Penfold

Greater satisfaction can be ganed from the hobby of
shortwave listening when using home constructed
equipment. This book gives full practical constructional
details of a number of receivers as well as some add-on
El;:;:rss like S-meters and noise hmiters 118 pages

HOW TO DESIGN AND MAKE

YOUR OWN P.C.B.s (BP121)

R. A. Penfold

Desigﬂlng ar copying printed circuit board designs from
magazines, including photographic methods 80 pages

INTRODUCING QRP

Collected Articles from PW 1983-1985

An introduction to low-power transmission, including
constructional details of designs by Rev George Dobbs
G3RJV for transmitters and transceivers from Top Band
10 14MHz, and test equipment by Tony Smith G4F Al 64
pages £1.50

MORE ADVANCED POWER SUPPLY PROJECTS
(BP192)

R. A, Penfold

The practical and theoretical aspects of the circuits are
covered in some detail. Topics include switched mode
power supplies, precision regulators, dual tracking regu-
lators and computer controlled power supplies, etc. 92
pages £2.95

POWER SUPPLY PROJECTS BP76

R. A. Penfold

This book gives a number of power supply designs
ncluding simple unstabilised types, fixed voltage regulat-
ed types and variable voliage stabilised designs. 97
pages £2.50

PRACTICAL POWER SUPPLIES

Collected Articles from PW 1978-1985
Characteristics of batteries, transformers, rectifiers,
fuses and heatsinks, plus designs for a variety of mains-
driven power supplies, including the PW “Marchwood"’
giving a fully stabilised and protected 12V 30A d.c 48
pages £1.25
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PROJECTS IN AMATEUR RADIO AND SHORT

WAVE LISTENING

F. G. Rayer G30GR

Full constructional details are given for all projects,

including housing the units in @ suitable case. All the

projects are either on pc b or matnx board. 90 pages
4.95

* QRP NOTEBOOK

Doug DeMaw W1FB

This book deals with the building and operating of a
successful QRP station. Lots of advice is given by the
author who has spent years as an ardent QRPer. All the
text is easy lo read and the drawings are large and clear
77 pages £3.95

SOLID STATE SHORT WAVE RECEIVERS FOR
BEGINNERS (BP222)

R. A. Penfold

There (s a strange fascination in listening to a broadcast
which has been transmitted over many thousands of
kilometres. This is even more the case when you've built
the receiver yoursell. This book contains several designs
that will give a fairly high level of performance. 93 pages
£2.95

AUDIO FREQUENCIES
AUDIO (BP111)

El ts of Electronics — Book 6)

F. A. Wilson
This book studies sound and hearing, and the operation
of microphones, loudspeakers, amplfiers, oscillators
and both disc and magnetic recording 320 pages £3.50

ANTENNAS (AERIALS)

AERIAL PROJECTS (BP105)

R. A. Penfold

Practical designs including active. loop and ferrite aenials
plus accessory units. 96 pages £1.95

ALL ABOUT CUBICAL QUAD

ANTENNAS (USA)

W. I. Orr WESAI & S. D. Cowan W2LX

Theary, design, construction, adjustment and operation
of quads Quads vs Yagis. Gan figures. 109 pages O/S

ALL ABOUT VERTICAL ANTENNAS (USA)

W. I. Orr WESAI and S. D. Cowan W2LX

Theory. design, construction, operation, the secrets of
making verucal work 197 pages £7.50

AN INTRODUCTION TO ANTENNA THEORY
(BP198)

H. C. Wright

This hook deals with the basic concepts relevant to
receiving and transmitting antennas. Lots of diagrams
r;gugc; the amount of mathematics involved. 86 pages

BEAM ANTENNA HANDBOOK (USA)

W. I. Orr WESAI & S, D. Cowan W2LX

Design. construction, adjustment and installavion of h.f
beam anennas | 98 pages £6.75

* HF ANTENNAS

FOR ALL LOCATIONS (RSGB)

L. A. Moxon GEXN

Taking a new look at how h | antennas work, and putting
theory into practice 260 pages £5.69

OUT OF THIN AIR

Collected Antenna Articles from PW 1977-1380
Including such favourites as the ZL Special and "2BCX
16-element beams for 2m, and the famous “"Shim Jim"",
designed by Fred Judd GZBCX Also features systems
for Top Band, medium wave/long wave loop designs
andav h ! direction finding loop. Plus items on propaga-
tion, accessones and antenna design. 80 pages £1.8

SIMPLE, LOW-COST WIRE ANTENNAS FOR

RADIO AMATEURS (USA)

W. I. Orr WESAI and S. D. Cowan W2LX

Efficient antennas for Top Band 1o 2m, including “invi-

::llrln antennas for difficult staton locauons. 7197 pages
6.75

THE ARRL ANTENNA BOOK

14th Edition (USA)

A station s only as effective as 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
327 pages £9.10

'I‘I'ISE ARRL ANTENNA COMPENDIUM Volume 1
{USA)

This book makes fascinating reading of hitherto unpub-
ished matenal Among topics discussed are quads and
loops, log penodic arrays, beam and mulu-band anten-
nas, verticals and reduced size antennas 175 pages
£9.25

THE RADIO AMATEUR ANTENNA HANDBOOK
William I. Orr WESAI & Stuart D. Cowen W2LX
Yagi. quad, quag, I-p, vertical, honizontal and “'sloper”’
antennas are all covered, Also towers, grounds and
rotators 190 pages £6.75

TWO-METRE ANTENNA HANDBOOK

F C. Judd wrote this book for radio amateurs new to the
144-146MHz band. The range of antennas described will
cater for most situations, particularly those where space
1s a problem 157 pages £6.95

WIRES & WAVES

Collected Antenna Articles from PW 1980-1984
Antenna and propagauon theory, including NBS Yag
design data Practical designs for antennas from medium
waves 1o microwaves, plus accessories suchasatus,
sw.r and power meters, and a noise bridge. Dealing
with TVI 160 pages £3.00

* W1FB'S ANTENNA NOTEBOOK
Doug DeMaw WI1FB

This book provides lots of designs, in simple and easy-
to-read terms. for simple wire and wbing antennas. All
drawings are large and clear making construction much
easier 124 pages £4.95

25 SIMPLE AMATEUR BAND AERIALS (BP125)
E. M. Noll

How 1o buid 25 simple and nexpensive aenals, from a
simple dipale through beam and tnangle designs to a
mini-thombic. Dimensions for specific spot frequencies,
including the WARC bands 80 pages £1.95

25 SIMPLE INDOOR

AND WINDOW AERIALS (BP136)

E. M. Noll

Designs for peaple who lve in flats or have no gardens
etc, gving surprisingly good results considenng their
imied dimensions. 64 pages €1.75

25 SIMPLE SHORT WAVE

BROADCAST BAND AERIALS (BP132)

E. M. Noll

Designs for 25 different aenals, from a simple dipole
through helical designs to a multi-band umbrella. 80
pages £1.95

25 SIMPLE TROPICAL

AND MW BAND AERIALS (BP145)

E. M. Noll

Simple and inexpensive aenals for the broadcast bands
fram medium wave 10 49m 64 pages £1.75

AMATEUR RADIO

SOFTWARE (RSGB)

John Morris GM4ANB

Using a computer forc w , RTTY, data. plus calculations
for antennas, distance, bearing, locators, satellites, sun,
moon and circuit design 328 pages Hardback £9.41

AN INTRODUCTION TO COMPUTER
COMMUNICATIONS (BP177)

R. A. Penfold

Details of various types of modem and ther applications,
plus how to interconnect computers, modems, and the
telephone system  Also networking systems and RTTY
96 pages £2.95

AN INTRODUCTION TO

COMPUTER PERIPHERALS (BP170)

J. W. Penfold

Covars monitors, printers, disk drives, cassette record-
ers, modems, etc., explaining what they are, how to use
them and the vanous types of standards. 80 pages

MICROPROCESSING SYSTEMS

AND CIRCUITS (BP77)

(Elements of Electronics—Book 4)

F. A. Wilson

A comprehensive guide to the elements of micropro-
cessing systams, which are becoming ever more in-
volved in radio systems and equipment. 256 pages

INTRODUCING MORSE

Collected Articles from PW 1982-1985

Ways of learning the Morse Code, followed by construc-
tional details of a vanety of keys including lambic,
Triambic. and an Electronic Bug with a 528-bit memory
48 pages £1.25

THE MORSE CODE

FOR RADIO AMATEURS (RSGB)

Margaret Mills G3ACC

A gude to learming to send and receive Morse code
signals up to the 12 w pm required for the RAE 19
pages £2.88

THE SECRET OF LEARNING MORSE CODE

Mark Francis

Designed to make you proficient in Morse code in the
shortest possible tme, this book points out many of the
pitfalls that beset the student. 87 pages £4.95

SWAP SPOT

Have Sony ICF-2001 portable shortwave receiver am.. c.w.. s.5.b.,
plus f.m. band. Would exchange for airband receiver or Pentax KA
bavonet lenses. Pentax flash (to fit P30) or w.h.y? G4VLB. Tel:
061-480 1549 evenings or weekend. E432

Have Yaesu FT-290R as new with soft case and NiCads. Would
exchange for equivalent 430MHz or 50MHz transceiver. Tel: St
Helens 20370. E435

Have Rolex Oyster Perpetual Chronometer. Explorer 1. waterproof to
100 metres. cost £681 13 months ago. Would exchange direct for
Sony ICF-2001D. preferably with active antenna. K. Miller. 15 The
Rise. Green Lane, Whitby, Yorkshire YO22 4ES. E440

Have 20 new and boxed wax phonograph cylinders. recorded May
1894, Also two Pye PF91 audio amplifiers with KT66 output valves,
v.g.c. Plus Unica receiver ideal for beginner s.w.l.. 500kHz-30MHz,
mains or |2 volts. Would exchange for military radio bits pre 1960.
Tony. Tel: 0908 73114, =441

Have Spectrum conversion 28MHz multimode. a.m., f.m.. u.s.b..
l.s.b.. rig frequency coverage 28.01-29.7MHz, plus frequency
counter 0-50MHz. Would exchange for 35mm SLR or good
compact. Tel: 0952 57670. E442

Have SHP Wolseley cultivator and accessories, never used. Would
exchange for general coverage transceiver with s.s.b. facility. J.
Richards. Tel: 0734 507976. E446

Have Eumig standard 8 cine projector. excellent condition with zoom
lens. autoread. spare bulb. beaded screen, original packing. Would
exchange for EC10 receiver. v.h.f. scanner or battery signal generator.
Tel: 0647 6753. E447
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Got a camera, want a receiver? Got a v.h . ng. want some h.f. gear 1o go with your new G-zero? In fact, have you
got amything 1o trade radio-wise?

If s0, why not advertise it FREE here. Send details, including what equipment you're looking for, 1o “SWAP
SPOT™, Practical Wireless, Enefco House, The Quay, Poole, Dorset BH15 1PP, for inclusion in the first available
issues of the magazine
A FEW SIMPLE RULES: Your ad. should follow the format of those appearing below, it must be typed or written in
block letters. it must be not more than 40 words long including name and address/telephone number. Swaps
only—no items for sale—and one of the items MUST be radio related. Adverts for ILLEGAL CB equipment will not
be accepted

The appropnate hcence must be held by anyone fling or operating a radio

Have Lafavette HA600 communications receiver (circa 1968), with
circuits. Would exchange for v.h.f./u.h.f. pocket TV. M. L. Richard-
son. 20 Dale Close, Skegby. Sutton-in-Ashfield, Notts NGI7
JAF, E449

Have Agfacolour 50 35mm projector type 5920 50W Q.I. Would
exchange for fed. dip oscillator. Eldridge. Tel: Beccles (0502)
712129, E448

Have 15m free-standing tower with ladder incorporated, 4 sections,
1.2m square base, no stay wires needed. Would exchange for good
Yaesu or Kenwood. a.t.u. or AOR AR2002 scanner, w.h.y? T. Devlin
EISFO. 4 Legion Terrace. Longford. Eire. Tel: 043 41455, E452

Have original mains p.s.u. suitable for ex-RAF 1392 receiver. Would
exchange for mains transformer 450-0-450V at 200mA. Callers only
as item heavy. Write first: Heslop, 75 Alder Park, Brandon, Durham
DH7 8TJ. E453

Have B2 spy set complete good working order. Would exchange for
Type A Mk. lII spy set. No other offers please. Tel: 0634 253056
(Rochester). E454
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Kenwood TS 1108 HF Transceiver

Now avallable  once  agan from  ARE
Communications the excellent  Kenwood
TSH0S. General Coverage  Recever  100W
output between Top band and 10m. FM fitted as
standard.  Auto Tunng  Unit optional - extra.

Offered at a discounted price of £1,039.00 or,
with ATU £1,199.00.

Kenwood TS680S HF and SIX metre
Transceiver

Since our introduction of this  remarkable
transcewver last year, October 1987 1o be precise
(Dales of Derby please note), many of these are
now i use throughout the UK. From 160m to
Lo, meluding the ever-popular bm band and a
General-Coverage  Recewver, Price: £929.00
mcluding MCA35 microphone.

Practical Wireless, September 1988

PHONE 01-997-4476

Yaesu FT767GX HF + 2m + 6m + 79¢m.

Yaesu FT23R 2M HANDIE Our latest batch direct from Japan guarintecs
- vou will not be mvesting i eaher production
e to ARE's commued |JH||L\ of direct miodels. A \'IJII.11)|:‘Tl' ham station "”“m.].;“ kage,
importing from Japan and cutting out the Sub All band, all mode, butlt-m Automatic “Tuning
Marine Corporation we continue 1o offer Unit, Power Supply Unit, General Covernge
Yaesu's best seller at the discounted price of full Receiver, Digital Power SWR Meter 100W out,
UK. spec with FBAY empty battery case, aptional 2m6 70cm modules which just plug in.
helical antenna and strap. Price: $195.00 o Price:  £1,369.00 including  MITIBS
complete with FNB10 and NC28C  charger Also available with one or all V111

£2149.00.

TTHCTH aphi e,

modules fitted. Phone for unbeatable price o
part-exchiange.

Standard C500 Dual Band Handie

You must have read our adverts by now, we've
sold hundreds! 2m & 70cm full duplex 138-170
MHz + 420-469 MHz. Many additional features.
Price: £369.00

Yaesu FT736R quad band multimode

Ilie KING of VHF UHF Base stations, the

FI736R has all the taciliies any discermng 1nser
may need, plus the two most important features
I .III'HI']'I|J'I'III'IH.‘L"l receve  performumee a2

clean tramsmutted symal. ARESs contmued
policy of direct mporting guarantees vou an
unbeatable  prce  of - £1,289.00 g e line

MBS mucrophone; £1,475.00 p oo
. _— card s perophone,
Yaesu FTGOOR Mk 11 l
Stll not on SIX METRES?! Our special offer % -\\L\:‘"
cannat last forever! The last batch of FT690R - '-‘T‘\
has just arnved from Japan. Phone now to aved \.
disappointment. x .\\\,:\\}‘\’
Price: £349.00 ¢ w empty battery case, carry W\ ;\\?
strap and antenna \r\\'\\'
L375.000 including o 15W output linear \.LL ’
ampliher. ) \\"

Now thattheN.E.C.
is over, most of you who
visited our stand, if only to say

helloor purchase equipment, real

how dedicated Bernie and Brenda &

ing you fantastic deals, both as cash
purchases or part-exchange. As usual ARE have more
new and used equipment to offer AND will continue todo so for
many vears. You may have alsonoticed that the competition is getting
increasingly nervous about our pricing structure. Comments like *40 quid
off John™ and “noback-up” canonly be rded as amyth. After trading for over
twelve yvears and continuing to offer discounted prices to YOU the Radio Amateur, |
‘-|u|J|Ill"'|l‘ we should expect the competition to get just a little bit upset! 73's Martin GAHKS

A.R.E. Communications Limited, 6 Royal Parade, Hanger Lane, Ealing,
London W5A 1ET, England Professional Tel: 01-997 4476  Fax: 01-991 2565
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Theory

Reading & Understanding

Circuit Diagrams

(with a bit of theory thrown in)

In Part 7 of this series, R.F. Fautley finishes looking at the t.r.f. receiver and starts
to look at the more complex superhet.

In a t.r.f. (tuned radio frequency) re-
ceiver, an audio frequency amplifier is
used to increase the level of the detect-
ed (or demodulated) a.f. signal to that
required. In our case it needs to be
sufficient to operate a pair of
headphones.

A typical common emitter amplifier
is shown in Fig. 7.1 and is the final
stage of the t.r.f. receiver. Actually, it’s
the same circuit as Fig. 3.6 which
appeared in Part 3. Capacitor Cl
passes the a.f. input signal to the base
of transistor Trl, while isolating the
“live” input terminal from the d.c. bias
on the transistor base. Resistors RI
and R2 form a potentiometer (voltage
divider) across the 12V d.c., with the
junction of the two resistors applying
the correct d.c. bias to the transistor
base.

The value of d.c. through Trl is
controlled by R4, and capacitor C2
bypasses the resistor. “‘Bypasses™?
Another term to learn. It means that

Live 12v

af
output —c¢
signal

smn,I

Fig. 7.1: An a.f. amplifier suitable for
headphone reception

Fig. 7.3: A power supply having a
high impedance
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the reactance of C2 is low enough to act
as a short-circuit across R4 at all the
audio frequencies to be amplified, i.e.
it “bypasses” the resistor at audio
frequencies so that, although there is a
d.c. voltage developed across the two
paralleled components, there is (ideal-
ly) no a.f. signal.

Why don’t we want any signal vol-
tage there? Because if R4 were left
unbypassed, that is if C2 were to be
removed, the resultant signal input to
Trl between base and emitter would be
the sum of two signals; one from the
input terminals developed across R2,
and another developed across R4.
Now, if the base were to be positive at
one instant in time with respect to
earth, then the emitter would also be
positive with respect to earth at the
same instant. Remember the part
headed Common Collector Amplifier
(Emitter Follower) with Fig. 3.5?

Take a quick look at Fig. 7.2. If
signal voltage V1 is | volt, then V2 will
be about 0.7 volts, but when they are
added together the sum will not be 1.7
volts because they are opposing polari-
ties; the actual input signal between
gate and emitter will be:

V1+V2=(+1)+(-0.7)
=1-0.7
= 0.3V

This reduction of effective signal
input will result, of course, in a reduc-
tion of signal output. In fact, it’s a
simple form of negative feedback,
which is not needed when the object is
to obtain the maximum gain possible!
So much for the reason for C2!

Amplified output signals are devel-
oped across R3 and fed via C3 to the
output load, which in this case is
intended to be a pair of high imped-
ance headphones, typically 2000Q to
40009, Capacitor C3 will pass the a.f.
signals without allowing d.c. from the
transistor collector to reach the head-
phones. The only reason for C4 is to
ensure that the power supply imped-
ance is very low to audio signal fre-
quencies. In fact, ideally any power
supply should be a short-circuit at ALL
frequencies — except OHz or d.c. Why
does this matter? Well, any impedance
in series with the power supply would
be COMMON to both R1 and R3, see
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Rps (Rpower supply) 1n Fig. 7.3, and some
input signal and some output signal
would appear across it. As the two
signals would be in opposition, the
effective input signals would be re-
duced and the gain of the stage re-
duced, again something undesirable,
Connecting C4 across the power sup-
ply ensures that the +12V ends of R1
and R3 are both directly “earthed” to
all a.c. signals. Thus any impedance
such as Rpower supply can be ignored as
from the a.c. or a.f. signal point of view
the impedance of the d.c. source is very
low, provided that C4 is large enough
(about 100uF).

Superhet Receiver

This receiver, although very much
more complicated than the t.r.f. type,
is far more popular (except for begin-
ners who want to make their very own
first set!) because its sensitivity, selec-
tivity and frequency stability can be
made much greater.

There are seven basic stages to the
superhet receiver:

i an r.f. amplifier

ii: a mixer

iii: an hf. oscillator

iv: an i.f. (intermediate frequency)

amplifier

v: a beat frequency oscillator, or

b.f.o.

vi: a demodulator

vii:an a.f. amplifier

There are also additional refine-
ments such as frequency synthesisers,
crystal filters, r.f. attenuators, a.f.
filters, i.f. shift circuit, variable band-
width filters, signal strength meters,
etc. This series is only concerned with
being able to identify the main stages of
a superhet receiver from a study of its
circuit diagram.

First, let’s get the meaning of ““super-
het™ out in the open. It’s a contraction
of an even worse phrase ““supersonic
heterodyne”. The word supersonic in
this context simply means *‘of higher
frequency than can be heard”, and
heterodyne refers to the “‘beat” pro-
duced when two signals having differ-
ent frequencies are applied to a “*non-
linear” device such as a mixer — all to
be explained in due course! So, the
term superhet infers that the principle
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of operation is to produce a signal too
high in frequency to be heard, by
applying two other signals to a device
which has a non-linear characteristic.

Let’s try another way of understand-
ing this idea of the operation of the
heterodyne principle. Suppose you
were to use a pair of headphones
suitable for stereo reproduction to lis-
ten to two separate audio signals, a
fixed 1000Hz signal in the right ear-
phone and a signal able to be varied in
frequency between 300Hz and 2000Hz
in the left earphone. Imagine that you
are sitting comfortably with the head-
phones on. Adjust the level of the tones
to sound roughly the same loudness in
each ear. Now, vary the frequency of
the tone in the left ear from 300Hz
upwards until about 700Hz, then very
slowly up to 1000Hz, listening careful-
ly for any other added tones. You
should hear another signal getting low-
er and lower in pitch as the left ear
signal approaches 1000Hz; this signal
is called the *‘beat frequency”. When
the left ear signal 1s exactly the same
frequency as that in the right ear the
“beat” will be zero frequency. This is
referred to as “’zero beat™. Increasing
the left ear signal frequency should
result in the beat increasing in pitch. If
you were able to measure the beat
frequency you would find it was always
exactly equal to the difference between
the frequency of the two original
signals.

So what? First of all, why should this
beat frequency occur at all? The an-
swer is that our hearing system is not
perfect in that if the level of a sound is
actually doubled in intensity we do not
hear it as twice as loud. That is, the
characteristic of our hearing is not
linear, as our ears have to be able to
accommodate a large dynamic range of
sounds without deafening us and the
result is that our hearing system is able
to compress the actual range of sound
levels to a range that we are able to hear
without pain! Thus the ear is a non-
linear device.

The next problem is: “Why should a
non-linear device cause beats at all?”
Without rather complicated mathe-
matics this can’t really be answered, so
unfortunately as it is beyond the scope
of these articles, the student must be
referred to the standard text books for
a rigorous mathematical explanation
of the phenomenon.

In a similar way, two signals applied
to an electronic non-linear device will
produce a beat, in fact several beats.
The actual frequencies of the beats can
be predicted by the following.

n(Fi) = m(Fz)
where n and m are any integers (whole
numbers). The value of n and m may
either be the same or different.

If Fi is 14.200MHz and F; is
14.665MHz, then some of the beat
frequencies will be:
Forn=m=1;1x14.200 + | x 14.665
= 28.865MHz and 0.465MHz

n=m=2;2x14.200 + 2x14.665
= 57.730MHz and 0.930MHz
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Fig. 7.4: A mixer [womzet 'Oscillator input to mixer
using a dual- (52=
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n=m=23;3x14.200 + 3x 14.665
= 86.595MHz and 1.395MHz

n=m=4;4x14.200 + 4x 14.665
= 115.460MHz and 1.860MHz

n=m=35;5x14.200 £ 5x 14.665
= 144.325MHz and 2.325MHz, etc.

Some of these frequencies are, arith-
metically, negative numbers. Ignore
the negative signs, the frequencies are
Jjust as real! Don’t believe it? Try using
14.665MHz for Fl1 and 14.200MHz
for F2; there won’t be any negative
signs in the answers then, but the
figures will be exactly the same!
Alsoforn=1,m=2;1x 14.200 + 2 x
14.665 = 43.530MHz and 15.130MHz

n=2m=1;2x 14200 = 1 x
14.665=43.065MHz and 13.735MHz,
etc.

Again, ignore any negative signs.

The name given to these beats is
“intermodulation distortion”. For
only two input signals there can be an
infinite number of extraneous signals
produced! Fortunately only the low
order beats (where n and m are very
low numbers) have much in the way of
amplitude, so above the 5th order,
where n+m = 5, they can usually be
ignored. In this case, we are interested
in only one of all these possible beats,
and that one is usually the difference
frequency, where n=m= . That is, it’s
simply the difference in frequency
between the two signals.

This signal then becomes the i.f. (or
intermediate frequency) which
remains constant so long as the fre-
quency of the variable oscillator
“tracks™ the signal frequency tuning.
“Tracks™ means to maintain a con-
stant frequency difference between the
two signals.

It is much easier to obtain high
amplification at a fixed frequency rath-
er than having to maintain tuning of
many tuned circuits over a wide fre-
quency range where the gain will prob-
ably drop off as the received frequency
increases. This is the most important
function of a superhet, as the i.f.
amplifier is used to produce a very
high gain over a very small bandwidth
dependent only upon the mode of the
signal to be demodulated. So how do
we change the frequency of the re-
ceived signal to that of the i.f.? This is
achieved by the use of a “frequency
changer” which these days is usually
called a “mixer”. The name mixer is
derived from its use, because in this
device the r.f. signals are “mixed” with
an oscillator signal (sometimes called
the “local oscillator” because it is
produced within the receiver — *local-
ly™). This mixer happens to be a very
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non-linear device, and so produces
many of those beats we’ve been talking
about. The next problem is to sort out
the one beat we do want from all those
other unwanted signals that the mixer
produces. This is done by using tuned
circuits or other types of frequency
selective circuits, called filters. They
are inserted between amplifying stages
and the whole section becomes the i.f.
amplifier.

The rest of the superhet will be
described under the various stage
headings.

r.f. stage: This is the same as for the
t.r.f. receiver, see Fig. 6. and the
associated text in Part 6.

mixer: A suitable simple mixer is
shown in Fig. 7.4. The signal at re-
ceived frequency is tuned by L1 and
C1 and applied to gate 1 of the mixer
which is a dual gate field effect transis-
tor Trl. The signal from the oscillator
section is connected to gate 2 via C§,
which is there to isolate d.c. levels on
either side of it whilst allowing the
oscillator signal through. So we have
the two input signals.

Tuned circuit L3 and C3 is tuned to
the i.f. Remember? It’s the difference
frequency beat between the two input
signals. Inductor L4 is coupled to L3 to
pass on the i.f. signals to the following
i.f. amplifiers stage. Actually, it’s only
one way of connecting the two stages
together, but let’s not complicate the
issue by describing all the possibilities!

Components R1, R2 and C2 are just
to provide the correct d.c. conditions
for operating the stage. To prevent our
previously described common imped-
ance problems, (see the a.f. amplifier
description at the beginning of this
Part), R3, C4 and C6 form a sort of
filter to isolate the power supply from
the mixer, and provide a short-circuit
across the power supply at the frequen-
cies being amplified. The “earthy” end
of L3 is connected for r.f. signals to the
earth line, and so to the earthy end of
C3, by C4 which is large enough to be
effectively a dead short at high fre-
quencies. Thus L3 is in parallel with
C3 forming a tuned circuit.

Any mixer circuit can be identified
by looking for the two input signals
and the one output signal. Mixers
appear again in single sideband (s.s.b.)
transmitters, although then their name
changes to “modulators”, so you
haven’t seen the last of them!

In Part 8, we'll continue our look at the
parts that make up a superheterodyne
receiver.
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Feature

Dayton Revisited

['he end of April means it’s Hamvention time again in
Dayton, Ohio. Vic Copley-May G3AAG crossed “‘the
pond” once more, and sent us this report on the 1988

show.

A\ total of 33 733 uckets were sold for
the 37th annual Davton Hamventuon.
I hat does not mean that there were
33733 auendees, since guite a few

amateurs will buy tickets in the hope of

winning major prizes even if they will
not be attending. Nonetheless. vour
scribe 1s prepared to believe an atten-
dance m excess of 30000, The $10
ticket. valid for three days. might have
vwon you a complete station—a TS-
9408 with hinear amplifier TL-922A
and all the accessories which go with it.
Alternatively, you could win a com-
plete lcom station, 1C-761 and 1C-2KL
linear, and there were lots of other
major prizes from Kenwood. lcom and
Yacsu. More than 100 exhibitors don-
ated prizes 1o the draw.

B i COMMUNICATIONS |
8 o o
BORESTER DORSET ENGLAND 0305 62250

(\
i

er

Thea
3w Filter that

EALLY Works
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Bill McNabb WDBSAY. ably assist-
ed by Ed Hillman NSALN, was there
as the General Chairman to welcome
visitors. They were, in turn. assisted by
31 members of the organising commit-
tee. And needless to say, once again the
bash ran like clockwork.

Awards

I'hat grand old man of amateur
radio, Bill Bennett W7PHO. who
founded the “*Family Hour™ net which
has enabled many QRP stations to
work exotic DX, was posthumously
awarded the Amateur of the Year
Award, a much-deserved honour. Sad-
ly. Bill became a silent key on Decem-
ber 23 last vear. whilst operating his
station.

Fred Hammond VE3HC taught the
Chinese amateurs how to operate their
stations properly. This and many other
outstanding efforts and donations
towards the furtherance of amateur
radio carned Fred the Special Achieve-
ment Award presented on this, his 28th
visit to the Hamvention.

No radio amateur worth his salt has
not heard of Lew McCoy WIICP. Lew
has penned innumerable articles for
05T over close on 40 years, and now
writes for C'Q. All of us, at one time or
another. have profited from Lew's
sound advice. particularly in the area
of cures for TVL. Lew received the
Technical Excellence Award.

Familiar Faces

It was a dehght 1o bump into lan
VK3MO once again. Together with
John W4XI, an Honour Roll DXer, we
did the tour of the hospitality suites.
lan is remarkable, apart from giving us
VK’s big signal. I discovered that he
can socialise until 3.30am and still be
up at 6 to make sure he 1s one of the
first at the Hamvention! There were
many other happy encounters. I came
across Toshi JASRUZ loaded down
with wide-spaced variables and enor-
mous roller-coasters. Even the Japa-
nese have to go to the Dayion flea
market 1o find such goodies.

Dimitri SVIRL and Stavros SVOFM
helped to establish the international
character of this stupendous event,
whilst the HB9s were there in force,
having chartered their own plane and
flown 200 callsigns into Dayton.

Six rooms are set aside at Dayton for
the 47 forums held over the three days,
covering every facet of our hobby.

WWW.americanradiohistorv.com

Your scribe managed only to attend
the AMSAT session and part of the
four hour DX forum. Martti Lane
OH2BH described in some detail the
Western Sahara Operation, our latest
new country, DXCC Number 319. For
my money, Al Slater G3FXB must be
given credit for the most interesting
talk, illustrated with excellent slides
and describing his own experiences
whilst  visiting radio amateurs at
several locations in the USSR.

Trade Stands

There were some 212 trade exhibi-
tors, many representing several manu-
facturers. Time and space limitations
prevent a review of them all.

In view of the recent series of articles
in both ST and C'Q covering the Ten-
Tec model 585 Paragon transceiver
(now available in the UK through KW
Electronics), I was particularly inter-
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ested to find out if it really was as good
as the makers claimed. Reports sug-
gested that whilst the blocking dyna-
mic range of the receiver was excellent
at 136dB, criticism had been levelled
at the phase noise. Phase noise, the
bugbear of all receivers tuned to a weak
signal in the presence of an adjacent
strong signal, is the limiting factor of
all synthesised receivers. The review
published in QST was based on set
serial number 084, tested by Mark
AA2Z. Since then, later and modified
versions have been reviewed and it
does appear that Ten-Tec have tackled
the phase-noise problem with consid-
erable success. Quite by chance I ran
into Dick Frye K4XU, an accom-
plished contester who used to work for
Ten-Tec, and who was in at the early
stages of the design of the Paragon. He
told me that current production mod-
els revealed an excellent phase-noise
figure. There are still a few minor
niggles, but all in all the American
Paragon transceiver at an amateur nett
price just short of $2000 must have the
Japanese wearing ice packs.

Whilst the QRP Amateur Radio
Club International were exhibitors I
saw no sign of the British group who so
much impressed all their visitors last
year. Maybe they were represented.
Robert Kent, of R. A. Kent (Engineers)
in Preston, Lancs, was doing a roaring
trade with his beautifully engineered
and all British made Morse keys, and
remarked that at $180 for the three-
day exhibition stand, it was well worth
his while to attend, and cheaper than
exhibiting at the NEC. Take more
stock next year, Robert, and you won’t
be sold out before the show finishes!
Hank K4FU told me that he was really
impressed with the keys, a consider-
able compliment coming as it does
from one of the best c.w. operators on
the bands. Hank also said that there is
a need for a single paddle keyer, and he
should know.

Another British exhibitor was Spec-
trum Communications of Dorchester
in Dorset, showing just 10 items out of
their range of 110 products. G4CFY
remarked, and I quote with his permis-
sion: “English rallies are better, these
guys don't understand™. He claimed
that this, his first visit, had not been
worth the trip. He has an excellent
rangc of products, and if | may be
permitted to give him a piece of advice
I would point out that Dayton is vast.
It is quite impossible to cover every
product. Like me, many of the dedi-
cated attendees study the advertise-
ments and advance publicity for the
event weeks in advance. We prepare an
agenda and go straight to the stands
where we know there will be products
in which we already have an interest.
Advance publicity is essential. If you
have any time left over and your legs
have not crumpled beneath vou, you
then go walkabout.

Advance publicity is well proven by
the excellent article in May 1988 PW’,
by Chris Page G4BUE, covering the
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SuperSCAF audio filter, Last year. Bill
N4AR had told me that in his estima-
tion the SuperSCAF was as good an
invention for the DXer as sliced bread
had been for the general public. Joe
Fikes KB4KVE of AFtronics Inc. was
on the stand to demonstrate the filter
to a host of visitors, many of them
British radio amateurs. As a user | can
say without equivocation that this fil-
ter is one of the best accessories | have
ever invested in. Clearly. it will be of
more interest to c.w./RTTY Packet
opcrators, but don’t underestimate 1ts
usefulness on s.s.b.

New at Dayton from Yaesu was the
FT-747GX h.f. all-mode 100W p.e.p.
transceiver, with an impressive specifi-
cation. Itclocks in at just 3.3kg (7.251b)
and has only some 18 front panel
controls. It should do well. Also new
was the FT-70F/G, a very compact
portable h.f. transceiver. If one can get
used to tuning by means of a set of six
digital switches plus clarifier, and one
1s keen on portable and mobile opera-
tion, this c.w./s.s.b./a.m. rig designed
for rugged field operation should be of
considerable interest.

There was also a new range of
v.h.f./u.h.f. synthesised transceivers

designated the FT-212RH and FT-
712RH which will run an output of 43
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and 35 watts respectively. A novel
feature in these full featured rigs which
I have not seen before is the automatic
control of the display brightness ac-
cording to the ambient light.

New from Icom was their range of
1C-32 handhelds. These are dual band
(144/430n [iz)and fill a long-felt need.
The European version 1s without the
d..m.f. keyboard. When are we going
to be allowed to access repeaters for
phone patching? Also new was Icom’s
IC-228 range. 2m I.m. transceivers
with 45 watts output in the high posi-
tion. Less than 140mm wide and only
50mm high, they will fit in almost
anvwhere. By the way. they all have 20
memories. 1 tackled one of their tech-
nical representatives as to why the new
IC-781 h.f. all-band transceiver with
built-in oscilloscope did not have a
facility whereby the ‘scope could be
used for a two-tone test of one’s own
transmission besides all the other
things it will do. It was quickly pointed
out to me by this representative. who
had obviously faced the same question
before, that they were building a top-
line h.f. transceiver and not a measur-
ing instrument!

Icom produce a series of leaflets
entitled Tech Talk from Icom. an inter-
esting innovation this vear and well
worth collecting. Their 1C-1500 auto-
matic linear amplifier, already an-
nounced, was on display. What a good
idea to have a linear amplifier which
can be parked under the operating
table with a small control head on the
desk. If you feel so disposed. you can
run the linear up to 76m away from the
shack.

As a long-time Kenwood user, | was
sorry that time would not allow me to
visit their stand. They, like Icom. took
up six stand places and deserved some
attention. Passing over the Kenwood
TM-3530A full-featured mobile trans-
ceiver and the TH-321A handheld,
unfortunately of little interest to UK
amateurs who do not have the
220MHz band, it must be mentioned
that they also produce a dual-band
144/430MHz f.m. rig, the TM-721A,
the suffix “*A™ denoting the American
version with standard d.t.m.[. buttons
on the microphone. This little goody
has 30 memory channels with full
duplex operation and dual-watch func-
tion, allowing both bands to be moni-
tored simultaneously.

. John W4XJ, my host and an avid
c.w. contester with an enviable record
of successes. couldn’t wait to visit the
Cire Electronics stand to see their new
TH-1 CompuKever. This remarkable
device. no bigger than a cigarbox, is
not just a keyer but also a logging
computer and storage system. It con-
tains two independent keyers, one for
stored messages and one for real-time
messages from the paddle. An array of
c.m.o.s. static RAM provides non-
volatile storage of the log. When fully
expanded. the memory will store in
excess of 8000 contacts. The kevers can
run simultaneously. | can just hear
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John pressing a button to send QSL
QRZ de W4X]J whilst with the manual
paddle he is entering the received
report into the resident log. It checks
for duplicates automatically. Contest
over, plug the TH-1 via its RS-232
serial port into your printer and a
finished, dupe-checked log is instantly
printed. They seem to have thought of
everything including multi-operator
contesting. John paid some $380 for
Serial No. 4, the first one sold outside
the company. If you are not into c.w.
contesting, they make a TH-1V voice-
keyer for 'phone operators.

Ehrhorn Technological Operations
Inc. were there with their Alpha 86 and
87 linears. At 1.5kW p.e.p. up to 100
per cent duty cycle, these are of limited
interest to the UK market with our
400W p.e.p. limitation. If you are rich
and need | millisecond switching time,
want bandpass no-tune-up facilities,

you can drive the 87 with about 12
watts to get your UK legal limit output!

Talking of Linears, Dennis K8KXK,
President of Amp Supply Co., showed
me his brand-new (updated QSK
85/90w.p.m.) LK450-NT no-tune-up
version of the LK450. This amplifier
uses a single 3-500Z tube. The US
price is $899.50. Dennis told me he
had just signed a deal at the show with
George Beasley of HRS Electronics
Ltd in Birmingham to act as an import-
er for the UK. British amateurs will
surely be interested in this beautifully
engineered amplifier,

Mosley announced a new four-ele-
ment 10-15-20m Yagi, to which may
be added 12 and 40 or 30m. All four
elements are active on 10-15-20m.
The boom length is 6.4m and the
turning circle 5.4m. The weight is only

Also spotted was lots of interesting
amateur radio related software for the
IBM PC and others. There was much
more, but space is limited. Sorry, |
never made it to the ten acre flea
market.

What’'s Wrong with
Dayton?

Not much, except that due to a local
ordinance only soft drinks were al-
lowed this year. We had to carry our
own beer.

One exhibitor remarked to me:
“Sales are down, we do better at
smaller and local Hamfests. This show
has got so big that we don’t get time to
sales-talk people into buying”.

26.3kg (58Ib). Look out for the
TA-34-M.

Be that as it may, if you want it,
whatever it is, Dayton has it. PW

REVISED SERVICE!

LOWER PRICES!

Practical Wineless = 0202 678558 EYX

PCE SERTVICE

Printed circuit boards for Practical Wireless constructional projects are
available from the PW PCB SERVICE. The boards are made in 1.5mm glass- Board Title of Artich Issue Price
fibre, and are fully drilled and tinned. All prices include postage, packing and Number e o Arucis Dated (£)
:dt:j'!r'elosrelsﬁ( orders. Please add £2.00 per order for despatch to overseas A004 “Colne” (RF Amp) Apr 85 310
> : e 5o ! " (VFO) Apr 85 3.10
Orders and remittances should be sent to. PW Publishing Limited, A005 “Colne“ (v
FREEPOST, Enefco House, The Quay, Poole, Dorset BH15 1pp, | WR198 _Colne”" (Product Det/Audio) May 85 3.90
marking your envelope PCB SERVICE. Cheques should be crossed and | WR197 Colne™ (Oscill/Converter) Jun 85 3.90
made payable 1o PW Publishing Ltd. WAD302 Battery Charger Controller Jun 85 3.00
When ordering, please state the Article Title and Issue Date as well as the WR200 Low-cost Crystal Tester Jul 85 2.50
Board Number. Please print your name and address clearly in block letters, WR201 Add-on BFD Aug 85 2.50
and do not send any other correspondence with your order. You may WR202 Economy UHF Pre-scaler Sep 85 3.70
telephone your order using Access or Visa. A telephone answering WR199 “Meon” 50MHz Transverter Oct 85 6.70
machine will accept your order outside office hours. WR203 Simple Capacitance Meter Oct 85 2.80
Please allow 28 days for delivery. Always check the latest WR204 WQ Medium Wave Loop Nov 85 3.00
issue_of PW for the currgnt details of price and availability. Please WR205 RTTY/Morse Modem Jan 86 5 40
SORUIrS Yor.p.C.Bus:not Usted iere. WR206 RTTY/Morse Modem (plug-n) | Jan 86 2.80
WR207 Crystal Calibrator Jan 86 210
WR208 RF Speech Processor Mar 86 4.10
Board : : Issue Price WR209 Simple Audio Oscillator Mar 86 4.30
Number Title of Article Dated (£) WR211 “Meon” Filter Apr 86 310
" WROB8 AF Speech Processwr Jan 80 520 WR210 “Arun” Parametric Filter May 86 8.10
WRO095 Transceiver Power Supply Sep 80 385 WR213 Mod FRG-7 (Carrier Osc) Jun 86 270
_ WR215 Simple 50MHz Converter Sep 86 3.60
WR126 “Exe” 10GHz Transceiver Aug 81 1.70 WR217 Automatic NiCad Charger Oct 86 240
. WR220 Get Started Low-cost Converter Oct 86 240
il o el et . WR216 LF Bands Active Antenna Nov 86 240
WR156 Repeater Time-out Alarm Nov 82 5.20 WR222 Taw" VLF Converter Nov 86 2.80
Wi NS R oo e 8 520 WR223 High-imp MOSFET Voltmeter Dec 86 2.90
egenerative Receiver e - WR214 Mod SRX-300 (Audi Dec 8 3.00
WR167 RTTY Terminal Unit for ZX81 June 83 71.80 o 2 - I:,u o =
WR165 “Severn” (VFQ) June 83 520 WR224 Westbury" Basic Wobbulator Jan 87 3.50
WR166 “Severn” (Receiver/Audio) Jun 83 6.50 WR218 Masthead Pre-amp for 144MH:z Feb 87 420
WR168 “Severn” (Ch.over/Sidetone) Jul 83 6.50 WR219 Masthead Pre-amp PSU Feb 87 2.50
WR169 “Severn” (Transmitter) Jul 83 6.50 WR225 “Woodstock”™ SW Converter Mar 87 4.10
WR165 etc set | “Severn” - 14.90 WR298 “Itchen” LCR Bridge Apr 87 3.40
WR161 “Marchwood”’ Jul 83 240 WR226-8 set “Blandford” Rcve Converter Apr 87 9.70
- - WR230-2 set “Axe" Signal Tracer May 87 9.20
e st i et b WR233 “Downton” F-V Converter Jun 87 3.90
WR184 Simple Top-band Receiver Jun 84 6.50 WR234 Side-tone Oscillator ; Jun 87 210
WR185 Auto-notch Filter Jun 84 .50 WR235 Mains on/off for Batt Radios Sep 87 3.00
WR187 Morse Sending Trainer Jul 84 450 WR236 Blenherm” VHF Canver_lel Sep 87 450
WR190 Mod FRG-7 (Switching) Oct 84 450 KANGA High Stability VFO (see issue) Oct 87 —
WR189/192 pr | Bug Key with 528-bit memory Oct 84 8.50 WR237 RTTY Tuning Indicator Nov 87 5.20
WR194 Mod FRG-7 (FM/squelch) Nov 84 4.50 WR238 “Otter” 50MHz Receiver Jan 88 7.10
WR195 Stable Toneburst Nov 84 260 WR239-241 set| “Orwell” Medium Wave Recvr Mar 88 9.10
WR196 Teme" (Transmitter) Nov 84 3.70 WR242 “Orwell” Vari T Ooti Mar B8 2.90
WAD246 “Dart” Follow-u Dec 84 4.00 vl it uin oo Bl (e :
WAOO1 “Teme" (VFO I’D‘; bler) IJEC 84 280 WR243 VHF Manitor Receiver (Audio) Apr 88 2.30
u o : WR245 Stopband filter for PW Blenheim | Jun 88 2.90
WAD02 “Teme™ (Receiver) Jan 85 4.30 WR244 Practice Morse Key Jul 88 2.96
WAD280** Triambic Keyer Feb 85 7.10 WR246 “Portland’” RF Voltmeter Jul 88 359
WAD249 Mod FRG-7 (BFO) Feb 85 3.00 WR247 Zener Diode Tester Aug 88 3.56
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ICOM

Countonus!

1IC-505, 50Mhz Transceiver

The IC-505is a
é6mtr BAND SSB, CW,
FM (Optional)
transceiver. It can be
used as a portable or like other
transceivers of this type as a
base station unit. When used
with an external 13.8v power
supply the 505 gives 10 watts RF

output, 3 watts or 0.5 watts on low power is availoble when using internal batteries. Other features include 5
memories with memory scan, program band scan, dual VFO's with split operation.

The easy-to-read LCD readout includes frequency, memory scan and call modes. Full metering of battery
condition signal strength and power output is provided. When fitted with the optional EX248 FM unit the 1C-505

offers 50MHz operation at an afforda

ble price.

lcom (UK) Lid

Unit 8/9 Sea Street Industrial Estate, Herne Bay, Kent CTé 8LD. Telephone: (0227) 369464.
Open: 9-5.30, Lunch 1-2pm. Mondays to Saturdays.

[Bredhursl
electronics

HF RECEIVERS 2.M. TRANSCEIVERS £ c&p
lcom ICR71 82500 (—)|| Kenwood TH21E Handheld 189.00 ()
Kenwood R2000 595.00 (=1 || Kenwood TR7S1E 25W multimode 599.00 {—
Kenwood VC10 V.HF. Converter 161.94 (2.00) | | Kenwood TS711E base station 898.00 I—
Kenwood R5000 87500 (—} | | Kenwood TH205E Handheld 21526 ()
Yaesu FRGBE0O 639.00 I—1 || Kenwood TH21SE Handheld 25213 I—i
Yaesu FRV8800 V.H.F. Converter 100.00 (2.00) | Kenwood TW41000E 2m/70cm FM Mobile 49900 (—)
Lowe HF125 375.00 I—! | | Kenwood TM221ES 45W Maobile 317.00 [—1

Kenwood TH25E Handheld. 258.00 t—1
HF TRANSCEIVERS Yaesu FT2901l Portable multimode 42900 ()

T 1595, i—) | | Yaesu FT23R + FNB10 Handheld 255.70 {—1

&gﬂzggg ngjgg 133238 {—) | | Yaesu FT736R Multimode VHF/UHF Base complete
Kenwood TS4405 1138.81 = | with 2m, 70cm and duplex 1450.00 [—)
Kenwood TS1405 86200 (—) || lcom IC2E Handheld 225.00 —)
Yaesu FT980 1785.00 —4 | | leom ICOZE Handheld 299.00 =)
Yaesu FT757GXI 969.00 {—} || lcom IC2BE 25W mobile 359, {—)
Yaesu FT767GX 1550.00 {—} | | leom IC275E t station inc PSU  1039.00 {—)
Yaesu FT747GX 659.00 p| | leom IC3200E 2m70cm FM mobile 556,00 {—)
lcom IC735 94900 (||| lcom IC Micro Il Handheld 239.00 —
lcom IC751A N 1465.00 —1] —— '

70cm TRANSCEIVERS
V.H.F. SCANNING RECEIVERS Kenwood TH41E Handheld 21800 ()
lcom ICR7000 957.00 {—1}| | Kenwood TS811E base station 998.00 [—
Yaesu FRG9600M 60-950MHz 509.00 {—1| | Kenwood TH405E Handheld 27318 (—)
ADR. AR2002 487.30 {—1| | Kenwood TH415E Handheld 298.85 {—
Signal R535 "Airband” 249.00 =} Kenwood TMA21ES 35W Mobile 352.84 (—
Sony Air 7 handheld - 249.00  (—} || Yaesu FT73R + FNB10 Handheld 27570  (—)
Sony PRO B0 New Sony Receiver 349.00 —1 || lcom IC4E Handheld 285.00 {—)
WIN 108 Airband Receiver 175.00  (2.00] | | lcom ICO4E Handheld 299.00 (—1

leam IC451E base station inc PSU  1125.00 ()
V.H.F. SCANNER ACCESSORIES lcom IC Micro 4 Handheld 279.00 —
AK.D. HFC1 HF Converter 49.00 tl.OOi =
Revcone Discone Antenna 30-500MHz 3216 (3.00
lcom AH7000 Antenna 25-1300MHz 8200 (3.00] SPECIAL OFFER FOR AUGUST

) While stocks last. ICR7000 Scanner,

ANTENNA TUNER UNITS plus AH7000 Antenna. £957 inc VAT
Yaesu FRT7700 Short wave listemng  59.00 (2.00) — A
::ﬁf;;od ;?—ZZEAT ﬁgg i?.€5—ml Goods normaly despatched within 24hrs. Prices correct
Kenwood AT250 auto 366.00 —) at time of going to press - Fﬂl’]F_ T

GOODS NORMALLY DESPATCHED WITHIN 24 HRS - PRICES CORRECT AT TIME OF GOING TO PRESS

SITUATED AT SOUTHERN END OF M23 — EASY ACCESS TO M25 AND SOUTH LONDON

STATION ACCESSORIES £
MC 50 Desk Microphone 46.08
MC 60A Desk Micr one with Pre-amp  88.22
MC 55  Molile Microphone with Cantrol

Box 52 67
MC 355 Hand Microphone 4 pin 2172
MC 435 Up/down Hand Microphone 8 pm  22.22
MD1B8 Base M Thone 79.00
LF 30A Low Pass Filter 1kW 3226
SP 40 Mobile Speaker 21.06
HS 7 Miniature Headphones 15.80
YH 77 Light Deluxe Headphones 19.99
HS 5 Deluxe Headphones 3754
CS 100  Mobile Speaker 1350
VS 1 Voice Synthesizer Module 32.26
V5 2 Voice Syr sizer Module 3226
GCE lcom Warld Clock 43.00
CDE00  CW/RTTY Decoder 21514
KPC2 Kantronics Packet Communicator 159.00
Kemt Morse Key Kits 29.50
Kent

Twin-Paddle Morse Key Kits

ANTENNA BITS

HI-Q Balun 1:1 5kW PEP 1
Bricomm  Balun 4:1 TkW 1
Bricomm 7.1MHz Epoxy Traps (panr) 1

Self Amalgamating Tape 10m < 25mm
T-piece polyprop Dipole centre

Small ceranic egy insulators

Large ceramic egg insulators

URME?  low loss coax 50 ohm per metre
UR76 50 ahm coax tha, Snun per maetre
UR70 70 ghm coax per maire
UR9%4 50 ohim coax dia. 2.3mm  per metre
dmm Polyester Guy Rope (400kg) per metre

S0mirs. 16 swy hard drawn copper wire
Tsohm  Twin feeder light duty per metre

300obm Slotted nbbon cahle per metre

E&OF —~ MAIL ORDER AND RETAIL

3850

395
380
0.95
4.25
160
0.65
0.85

c&p)
{2.00)
i2 00}

1100
{100
{1.00]
{2.00)
(2.000
{1.00}
{1.00)
{104
(1.0}
11.00}
11.00]
(1 .00)
[2 00}
{2 50}
(2 50)
{2.50]
12 50)

1500
(150
1500
1 75)
1025}
10.20)
{0200

i00)
11.50)

BREDHURST ELECTRONICS LTD HIGH ST, HANDCROSS, W. SX. RH17 6BW

(0444) 400786
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Theory

Doppler Shift on
Satellites ...

This article by Dave Tyler GIPEF, AMSAT UK 3742, delves into some of the
idiosyncrasies of Doppler shift and will hopefully enable amateur satellite users to
overcome some of the problems associated with this effect.

We have all heard of the problems
associated with amateur satellite oper-
ation, and some find these very diffi-
cult to overcome. After reading this
article 1t 1s hoped you will have a
greater awareness of Doppler shift, and
find satellite operation just that little
bit easier.

All this was inspired by various
radio amateurs’ comments of having
their QSO ruined by other users not
allowing for Doppler shift and ““tuning
up” unwittingly on their frequency.

The following illustration takes three
stations using one satellite during a
typical pass, i.e. OSCAR-10 on the 28
May 1987.

Station 1, Cornwall, UK

Station 2, Portugal

Station 3, Uruguay

I have used these three locations to
show the difference in their Up/Down
frequencies, while all are in QSO with
each other as a group.

All figures quoted were extracted
from a computer tracking program
relevant for that station. Please note
this is a hypothetical problem, there-
fore operation times may not be valid
due to satellite restrictions.

The most common factor associated
with these three stations is, each will
receive the satellite at the same time
UTC or GMT, and its General Beacon.

Continually Shifting

If we check the OSCAR-10 technical
notes, the General Beacon is transmit-
ted on 145.809MHz, at the satellite,
but a “*pound to a penny” it is more
likely it will not be received at this
frequency (except at the apogee or
perigee of the orbit, and then only for a
few moments). Its real frequency from
the ground station point of view will be
above or below this frequency, and is
continually shifting; let’s see why, as
this is the Doppler effect.

We will take our three stations in
turn; listed in Table 1 are the predict-
able results.

The crux of Doppler shift is the
relative velocity of an object to the
observer. In our case we are the
stationary observer and the satellite
moves in an orbit relative to us.

We can calculate the relative velo-

44

Table 1
Slant
UTC| AZ | EL |Range
km
Station 1 |0545(177 | -3|16863
0600|169 3/18947
Station 2 |0545|173 10| 15451
0600|164 1617620
Station 3 |0545| 91| 22(14340
0600| 91 1617679

city of the satellite to us. the observers,
by taking two consccutive prediction
times, in our case 15 minutes apart,
and the calculated slant range at those
umes. Subtract the carlier distance
from the later distance and divide by
the time, to obtain the relative velocity
in kilometres per second.

Station |

I8947-]6863_2084_?3H
15x60 900 7

Station 2

1?620—]5451_2I69_14l
15x60 900

Station 3

17679 - I4340_3339_3?l
15 x 60 900

Please be aware that these figures
show an increasing distance between
the observer and the satellite and each
station shows a fast apparent speed. It
can also be a negative value when the
satellite is moving towards the observ-
er. It is necessary 1o understand the
conventions. an increasing distance
shows a positive velocity and a decreas-
ing distance shows a negative velocity.

Doppler Shift Formula
Unfortunately, we must now have a
look at the Doppler shift formula.
Gnd. RX f=
Sal. TX f +
Relative Velocity

Speed of Light B TR

where:
Relative Velocity and Speed of Light

WWW americanradiohistorv com

arc in metres per second and TX and
RX frequencies are in Hz.

The plus or minus bit (+) is another
convention to grasp: when the distance
between satellite and observer is de-
creasing. then use + (Gnd. RX f> Sat.
TX ). When it is increasing then use —
(Gnd. RX <= Sat. TX f).

Our example shows we have an
increasing distance between satellite
and observer. so we will use the minus
(-) sign. The formula 1s:

Gnd. RX =

Sat. TX f-
Relative Velocity
Speed of Light
Armed with this information we can
calculate the expected ground receive
frequency in hertz (Gnd. RX fHz) of
the satellite beacon transmitted on
145.809MHz.

Station |
145807875 =

145809000 —
2.315 x 1000
300000000
(difference of —1125Hz)
Station 2
145807829 =
145 809000 -

2.41 x 1000
300000000

(difference of —1171Hz)

Station 3
145807197 =

145809000 —
(3_7| x 1000

300000000
(difference of —1803Hz)

You can readily see that the received
beacon frequencies at 0600UTC at all
stations are different, particularly at
Station 3. This example markedly
shows the Doppler effect.

x Sat. TX f

x 145809 000)

x 145 809000)

x 145 809000)

Stable Beacon
Frequency

Do not get mixed up at this stage,
this is the effect of the satellite speed

Practical Wireless, September 1988



on that station, NOT the satellite bea-
con frequency changing. Remember
the beacon frequency was used as an
example because of its constant and
stable nature.

The minus sign (=) in front of the
difference frequency figures indicate
that the satellite is moving away from
the station, which is what we would
expect by the previously mentioned
conventions.

It would be reasonable to assume
that at each station the whole of the
transponder band has been “‘shifted™.
so to speak. by the difference amounts
(see Fig. 1). We can check that, of
course, by calculating the other beacon
frequency (no longer functional, but as
this is only hypothetical. it will serve
for our purpose) at the other end of the
transponder band to see if our theory
stands.

Looking at the technical notes, the
frequency of the other beacon is
145.987MHz.

Station |
145985874 =
145987000 —
2.315 x 1000 )
2.315 x 1000 s
(300000000 x 14598 000)
(difference of —1126Hz)
Station 2
145985828 =
145987000 —
2.41 x 1000
(m x 145 98?000)
(difference of —=1172Hz)
Station 3
145985195 =
145987000 -
3.71 x 1000 i
(30[)000 B0 e 000)

(difference of —1805Hz)

All be 1t for 1 to 2 hertz difference
spread across the transponder band we
can safely say the whole transponder
has apparently “shifted” by those dif-
ference amounts indicated for each
station.

Let us continue our scenario of a
QSO between our three stations. We
will take station 1, a clear frequency

Beacon frequency ~ TRANSPONDER 'SHIFT' EFFECT
145.985195 ]
145.985828 —
145.985874 —
145987
QSO frequency
145.909319 WAM926]
145.909951 — [wrstpee]
145910 d—
145.911123 4
Beacon frequency
145.807197
145.807829 —
145807875 —
145.809
| Station 3 ]
-1803Hz
Station 2
-1171Hz
Station 1
-1125Hz
Satellite
reference

has been found at that station on
145.910MHz. which calls CQ on the
uplink.

Uplink Frequency

Hold it you say, how do we know
what uplink frequency to use? Looking
again at the technical notes of the
satellite. we see that the uplink fre-
quencies range from 435.161MHz to
435.045MHz, we also note there is
something called the translation fre-
quency which is 581.004 TMHz.
Translation frequencies arc used as
such. When using an inverted tran-
sponder such as those on OSCAR-10
and OSCAR-12 the Up/Down links are
added together.

When using non-inverting transpon-
ders, such as those on the RS series, the
down/up links are subtracted 1i.e.
29.430 - 145.930 = - 116.5.

We want an uplink frequency for a
145.910MHz downlink: by subtracting
145.910 from 581.0047 we get
435.094 TMHz.

All very well, but if you transmit on
this frequency you will not hear your
own signal on 145.910MHz, but prob-
ably go over somebody else’s QSO. As |
have tried to show over the last few

paragraphs the Doppler effect must be
taken into account.

Station | wants 1o hear his own
signal on 145.910MHz. This is back on
the ground. not at the satellite. We
have a rough estimate to go from a
previous statement. that at station |
the transponder frequency is “*shifted™
by 1126Hz. so the satellite frequency
on transmit would be 1126Hz greater
ie. 145911 126MHz.

Again it can be proved by our for-
mula. It has to be changed though, as
we do not know the satellite transmit
frequency, only the ground receive
frequency (Gnd. RX fHz) of
145.910MHz.

In the final part of this
article we will look at the
formula for obtaining the
satellite’s transmit fre-
quency using the ground
receive frequency. In addi-
tion there will be a com-
puter listing and conver-
sion chart which can act as
a ready-reckoning guide to
Doppler frequency shift.

ERRORS & UPDATES

PW Review May 1988
AFtronics SuperSCAF Audio
Filter

The review suggested that a 250V Tandy transformer could
be used to convert the standard 117V SuperSCAF to UK
mains operation. Unfortunately, Tandy have now discontin-
ued this component. However, a suitably sized 1A 6-0-6V is
available from Cirkit Holdings plc. stock number 57-20601.

Practically Yours
July 1988

The 4.7uF electrolytic capacitor in Fig. 2, should be marked
C2 and not C4 as shown.

Practical Wireless, September 1988

Getting to Know Your End-Fed
A/2 Antenna
June 1988

Those gremlins got at the Errors and Updates on this article in
our August issue. The multiplier 10.1 used in formula 1 and 2,
should in fact be 1010.

Amateur Radio Stateside
Part 2, August 1988

Our apologies to the American Radio Relay League and to the
publishers of CQ Magazine, for confusing their publications.
The official journal of the ARRL 1s, of course, OST.
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On The Air

On The HF Bands

287 Heoly-Coleg

Reporls to Poul Essery G3KFE
Vaynor, Newlown, Powys SY16 1 AR

Licence Proposals

Most readers by now will be aware of
the proposals for a new class of licence
announced at the NEC. | was at the
meeting on June 25 when the RSGB's
RLOs were presented with the demonstr-
able facts of falling youth interest in ama-
teur radio, and rising average age among
its practitioners. The evidence submitted
indicates the problem is far more serious
than most of us thought. Falling numbers
on our side, rising pressures for our bands
as satellites have been seen to be less
reliable than expected, and the likelihood
of the next WARC being as near as 1992
makes the problem urgent.

The RLOs who attended the six-hour
meeting came from GM, GI, GD, GW, G, in
fact the whole country. All, | suspect,
started with severe doubts: all spoke, as
far as | could tell, in the discussion and on a
show of hands all were satisfied that the
new proposals are, essentially, looking in
the right direction. Those present all
agreed to visit the clubs in their various
areas and to pass on what they had
learned. Readers are all asked to try to
attend any local meetings at which the
RSGB representatives (RLOs) for their
areas will try to explain the details. Please
listen and comment thoughtfully. RLOs are
committed to passing any new points
arising back to HQ.

The DTI have not formally been ap-
proached as yet, but unofficially | gather
they like the idea. As for a name, RSGB
called it a "'student” licence, some at the
meeting called it a "novice’’ licence. The
subject of its name seemed to be the main
point of controversy!

The proposals are that it is aimed mainly
at the youngsters. It will be practically
biased, blackboard stuff replaced by han-
dling test meters, soldering irons and
building up kits towards the station. The
training course to be about 30 hours and
pretty concentrated, plus 5 w.p.m. Morse,
plus “"homework™" in the form of practical
listening and log-keeping, proven by
demonstration.

The licence would be non-renewable
and progression would be to a normal A or
B licence. Old people or disabled entering
through this form of licence to have some
opportunity to renew at the level. B licen-
sees passing the 5 w.p.m. test would be
permitted the student’s h.f. privileges.

It's intended the 'new’’ licence would
have: power at 4 watts d.c. input; bands
—a bit at Top Band, a tiny bit in the c.w.
part of 3.5MHz, centred on the QRP c.w.
channel, bits at 21/28MHz to marry with
the US novice segments, a bit at 50MHz,
432MHz, 1.3GHz and 10GHz; modes will
depend on band—c.w., phone and data
communications. No allocations on the
“popular bands’’ such as 14 and 144MHz.

It takes in the best ideas for attracting
the young observed in existing approaches

from both sides of the Iron Curtain, and it
should go some way towards solving the
problem. It isn't perfect—nothing human
ever is—but it is a sincere effort. Personal-
ly, I'think it’s the way we should have gone
forty years ago. If, when this one is
buttoned up, we can go to the other end
and bring up an "'advanced’’ licence, mar-
vellous! Meantime, go and hear, offer
comments and try not to pass on false
rumours about it.

The 28MHz Band

How nice to hear again from Angela
GOHGA (Stevenage). Angie has been
looking at 28MHz, but alas there is a TVI
problem, so she only opens fire on this
band when the viewers go to bed. The ten
watts Angie has on the band resulted in
QS0s, on c.w. to TX9IPA/MAR,
UABHPK, ISCFK, EA4KR, 4Z4Y X, 4Z40I,
4X4JU, 4X4FR, HBORE, EA4CUD, I4YEK,
NA1N, SP4DIR, DL20OBF, DL1PM,
HASAWT, EA6ZY, EA1TETF, 12CZQ,
DFOABG/P, DK9ZQ, G4CRC/P,
GM4GRC/P, GM3VEY /P, OHS9RJ,
G40JW/A, DK4JA, DL7MAL, DHAMAC,
SPOAWT, YU3GL (QRP both ways),
FEHNX, HBORE and W3FX.

Turning to G3NOF (Yeovil), Don found
the first couple of weeks in June quite
good, with short path signals from
0700-0900 from BY, VK, ZL, YB/YC and
Asia; US stations were noted between
2200 and 2400Z, mostly from the east
coast, and on a few evenings the ZLs were
noted. Africans were heard in the morn-
ings and afternoons, with some South
Americans in the evenings. Contacts using
s.5.b. were made with BYSBRT, HI8FHD,
J28DN, KG4DM, NP2CM, OE1RUA/YK,
PYOFC, TI2LCR, TU2QQ, V44K, assorted
Ws, ZB21Q, ZYOTK (Trindade Is.), 5T5NU,
9N1MC and 9X5AA.

Conditions must have been SUPER on
28MHz for G2ZHKU to show a nose on the
band . . . Ted used his key to work 4X0V,
4X1IF, PY20U, 9J2AL, PY2UJJ, SH1HK,
4M7A, CE3DNP, ZYSZBA, 9J0A, LUBDQ,
PY1AJK, PYSEBVL, AY4F, VPZEMA,
HC1BI, 9Q5DA and W2KVA/VP2ZM.
Amid this welter of QSOs, Ted found time
to do tests, switching between his Butter-
nut vertical and the G5RV. He comments
how often the resulting change in received
signal did not equate to the change in
transmitted signal!

A new contributor from France is Jean-
Yves Camus (Creteill who has an FRG-
7700 and FRA-7700. Jean-Yves has no-
ticed openings since mid-May, including
such EDX as ZB21Q, TK/DJ2GM in Cor-
sica, GU4GNS, GB75WLG, EI9GP,
GIOJPR, GW, GM and Scandinavians, plus
4N7MM, NP2CM from the US Virgin Is and
8P6SS.

Next GBNT (Leiston). Dick is 79 now,
and was able to come back with his pre-
war call after years as BRS 31879. GBNT-
post war got back on in March 87 and has

The next three deadlines are:
July 27, Aug 31 and Sept 21
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been loving every minute of it. So far the
score on 28MHz is some 48 countries,
using an FT-902DM plus FC-902 a.t.u.
Struggle it may be, but with VK, ZL, ZS,
JA, KL7, VS6, FT2XE, FP, YB, YN, YV,
KH6, F2DX/FJ and such-like worked, the
struggle has been great fun. Long may it
continue.

Next GMA4ELV (Glasgow). David
doesn’t say what band his offerings are,
with one exception so | must make an
educated guess and say 28MHz and QRP.
Over the period April 3 to June 2, there
was TA2AOQ, UMBMO, 4Z40I, CE7INQ,
ZDBMAC, SV9ABG, 5T5HNU, 9J2BD,
ODSPL, ZS6AJX, ZC4EE, J2BEV, RIBAK,
UL70B, SV9ANK, TA1AZ, LUBMBX,
PP5Il and PPSIL OM and YL respectively,
ZS3BI, ZC4AB, OD5VT, SORASD, EL2DK
and EL2ZWK YL and OM respectively,
Z220M, HBOHTA, PT2ZDR, TA3D,
CT3DL, LU2CC, LUTHZM, CNBEL, 5Z4LL
and the usual crop of gotaways.

Now we turn to the report from GOJBA
(Sittingbourne) who says he has found the
band quite interesting. VKBNKG was
missed from Cocos-Keeling but was snaf-
fled when he moved to Christmas Is. The
phone signals out were aided by a ten-
metre home-brew beam and the QSOs
added to AX9NKG, DL7ABA (West Berlin
and a 1hr 25 min QSO!}, EABVQ, FD1LJZ,
FYOEK (French Guiana), GIOBFO, EI7GL,
HA3GJ, IN3VZE, KA2YCJ, KB2FIO,
K3QAM, LABSGA, LA4BFZ on fm.,
NA 1N, OEBHOG, OK1KZ, 0OZ4BO (again
an f.m. contact), SM4MKF/M, SP2ZF,
TI2ZLCR, UC1AWZ, UQ2GQC, VOTFG,
WDOEGD, YU2CTG, Y59UJ and ZB21Q.

G4AGQ (Farnham), thanks to work,
often finds that by the time he can get into
the shack the band i1s dead. However a
couple of sessions on Brighton Race-
course, with the f.m. and s.s.b. in the car
yielded CE4JZS on s.s.b.; Friday June 3
was quite spectacular from the same site
when DK9LO/M was worked for 30 min-
utes, followed by PBOANZ, although the
latter escaped as his signal dropped from
59+ to inaudibility during Patrick’s quick
call. Later G4AGQ was called by ZP5LOY
who reckoned the band was full of S1
Europeans but just one readable signal.
G4AGQ didn’t complainl An interesting
trip between Colchester and home result-
ed in a QSO with an SM coming to a
grinding halt upon reaching the Kent side
of the Dartford Tunnel — this is the second
time the difference in apparent conditions
on either side of the river has been
observed.

The 3.5 and 1.8MHz Bands

GOHGA managed to put between 50
and 100 watts up the spout on this band
and so raised quite a gaggle of stations on
c.w.; G4KKZ (Cornwall), HABKF,
SMOCOK, DLBKCR, DF5DR, UBSZFO,
GOFDA (Durham), GOCUK (Lancs),
OK1FTM, OK3CGI, LA1IE, LA3X, SMOKY,
OK2ZHMW who was QRP, GOIPX,
HBICUB, HA9KR, OK2BWJ, a T46ACO
with a QTH copied as “Lemshi’’ through
QRM and QSB (was that a TVBACO, we
wonder?) SPEPLH, LASAG, ON4CW and
of course lots of DL/PA/ON/F/0OZ /LA and
Y stations.
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Dick GBNT notes that he has managed
some 44 countries on 3.5MHz but doesn’t
mention any particular ones.

A cynical comment about these two
bands from Jean-Yves Camus, who com-
ments shortly, “"Have to move to a quieter
spot during the holidays to dig something
out of the QRM!"’

Here & There

The main reason for GBNT's letter was
to answer the query about a QSL address
in the column a couple of outings back.
Dick sent a Xerox of his own QSL from
5A0A, from which we glean that Bert's
address is: SP6BZ, Wieslaw Ziolkowski,
Post Office Box 253, 50-950 Wroclaw 2,
Poland.

As usual, this bit of the column is thanks
to W1I1WY's Contest Calendar DX News
Sheet, The DX Bulletin, CARF's The Canadi-
an Amateur and various readers’ ears.

August 13/14 for c.w. and September
10/11 for phone are the dates for the
European DX Contest. This one has the
"QTC" feature, whereby non-EU stations
get extra points for reporting an earlier
completed QSO back to a European en-
trant. The general idea is you work a string
of EUs, and then report them back to a
European entrant for an extra point for
each station so reported. Such a QSO can
be reported only once and not back to the
chap you had a QSO with. Mailing deadline
September 15 for c.w., October 15 for
phone to WAEDC Contest Committee, PO
Box 1328, D-8950, Kaufbieren, Federal
Rep. of Germany. Otherwise it's fairly
standard.

DXNS says the situation as far as the
EPs are concerned is obscure: DXCC Desk
won't give credit for any currently active
EP stations, but EP2DA appeared in the
June QST DXCC listings as a new member
in the phone listings. Furthermore, EP2FM
says he is the only legally active EP station
in the last twenty years.

The JY8XY and JY8KS activity by
OHBXY and VO 1KS were, says the Secre-
tary of the Royal Jordanian RAS, illegal
operations. Managers of all the major
awards programmes have been notified to
this effect, so don’t bother to submit these
QSLs.

Talking of bootleggers there have been
plenty around the 4WOEA, but at the time
the real expedition hadn’t even set off . . .
Doubtless the Real McCoy will have come
and gone by the time you get this!

DXCC cards now acceptable for credit
include AI4AA-B-C, and TYOLC. ET3JIN
cards are also reported to be acceptable.

The 14MHz Band

G2HKU (Sheppey) had his regular s.s.b.
sked with ZL3FV; otherwise it was c.w. to
N5RZ, KC1Q, JA1YFG, AA4U, WISU,
VOBAC, N2AA, VP2VCW, VE3KP,
YN3EO, K4EFZ, JA2JW, TWEA, BYEBA,
WB8VSK, 9H1MRL, KOKES, TX9IPA/MAR,
W2LZX, WIGW, WT7BYG, F2DX/PJ6,
N6QMT, KSUIY, K6NL, N4UB/3,
F2DX/PJ5, UL7NR, VEBAMR, KBOAUK,
K4KQ, VK2QL, SV1LV, NBQR, UZ9AWH,
CO5HL, K20Z and WBWQX.

Jean-Yves Camus notes hearing (s.s.b.)
TF5BW, JWOB, IK3HAQ/IL3 (QSL via
IK3IBY), CO8GB, PZ2AC, I188ITU (QSL via
IBMPO), TVBOLE which counts for IOTA
as EU32 (QSL via FBAUS), CVOPJP (Uru-
guay special for visit of the Pope), plus
good signals from VK in the mornings.

Don G3NOF (Yeovil) reports s.s.b. con-
tacts opening around 0500Z, with con-
tacts over the N. Pole from the Pacific,
KL7, KH6, ZL up to about 0900Z; the long
path to VK/ZL was open 0700-1000,
Asians by short path 1400-1700. QSOs
were made with AL7HX, C31SD, CEOICD,
CU3AA, FKOKAB/P, FO4NP, FO5LU,
EL2BG, J37AH, HC2DZ, HC2RG, HKOEFU,
JWOB, KL7XD, KH6FKG, KP4JM, TF5BM,
UA0OQO, UAOKB, OEZAWN/5B4,
TF6BW, TGONX, VE7CDB, many VKs
including VK9XT and VRETC,
WAA4ZEL/JW, WYSL/KH3, XE1ALH,
XE2KAC, XT2AT, ZB2AZ, ZK1DD,
5R8JD, 5NOSKO, 5V7WD and 8Q7MT.

For GOHGA, VE1AEY (Prince Edward Is)
was worked, but ZL4AK working in the
G/VK/ZL net with G3FPK Got Away.

Going back to GBNT, Dick notes he has
made 101 countries on this band, though
none are specified.

The 21MHz Band

GOJBA (Sittingbourne) put up a wire
dipole between the tower and the house
chimney, with which 20 watts of c.w.
raised UA10FQ, and 50 watts s.s.b. got
to N2DRM.

As for G2HKU he stuck to c.w. and
raised N6EA and W5GEL.

Jean-Yves Camus stayed on s.s.b. and
pulled out HC5EA, OAOPAX (QSL via
0A40s), PJ2WOL, A92BE, and CEOICD,
the latter at 1920Z on June 19 on
21.232MHz.

G3NOF noted short path openings to JA
sometimes from 0700-midnight, North
Americans 1100-2400. Contacts using
s.s.b. were made to A4XRS, BY4SZ,
BYS5NC, CEOFFD, CEOICD, CE1LGD,
CP1PR, DU1CJC, FP/KA3B, FYOEK,
HIBVMA, HL1AIW, HL1XP, HL2INX,

HLOY, HZ1AB, J6LHG, J6LMV, J87CD,
J79LC, many JAs, JT1T, K4SXT/DU3,
KC6SI, KL7TC, NL7K, ON7Z7IP/DU9,
RL7FER, S79LB, UMSMCW, UAOBK,
UHBAAX, UIBAGH, many YB/YCs,
ZC4AB, ZK1XV, ZYOTK and 4F1FZ.

The 7MHz Band

First in is G2HKU; Ted mentions c.w.
with W4PBC/MM, N4MQS, K4KQ,
VK3MR, VP2EMA and VK3VJ.

Turning to the report from Jean-Yves
Camus, 7MHz showed with TU4BR/5U7
in Niger, RS44 at 2125,

With some 70 watts of c.w. to her wire
antenna, Angie GOHGA managed to raise
all sorts of European and G stations during
the daytime, plus GM3HGA /P—that must
have confused any listeners!—and around
midnight KM1H and NAWW. Going down
to 3 watts, Angie worked G4XJS, DL1DQ
and ONSAG all two-way QRP.

Now we turn to PA3CWN who has
moved from Terschelling since last time
and is now at Leeuwarden. Nevertheless
Oene found time to operate on 7MHz c.w.
toraise YN3EO, 7X2CR, ZL1TN, ZL1ATZ,
ZL2NP, ZL3OE, ZL2BIF, ZL4BI, ZL3BJ,
ZL1AFU, ZL2TI, ZM1BCC, VK2AXR,
VK3VJ, VK2EOY, AX3XB, 9Y4/J6LAD,
PZ1AV, TY9SI (via DJ6ESI), YB8POL,
PA2GFL/XE3, 9Q5DA, TR8JJC, C31YY,
CE3ZW, CE6HIY, 9Y4VU, VE3DXI/4S57,
CP3CN, HK4GGK, HK1KXA, LU1EPQ,
LUSDLG, LU1TRAI, LUOCJY, LU4FC,
LUTXQH (Tierra del Fuego), T77G,
FKOAW (via F6BFH), HISO0RCD (via
HI8RCD), V21TWW, ZS1AAX, UW3HY /1,
TK/DL7HZ and lots of W/VE/PY stations.

New Bands

Just a single report: G2ZHKU stuck to
c.w. and raised VK2ZAPD, WA4QEJ,
ZL2ZAKW, VKS5BVM, VK5FE, WB3IJM,
K4YPX, OK1JST/P and VK4KS.

The 50MHz Band

This is really one for the VHF-Up column,
but G4TLY wrote with joy of the opening
on June 6, which he operated using a PW
Meon at 3 watts and a linear to ten watts,
feeding a five-element Yagi. The opening
started at 2000 and G4TLY finally set off
for his pit around 0230, after hooking
some 26 assorted W and VE stations
using powers between 10 watts and 1
kilowatt, all with 59 reports. As Ted
notes, when the band is well open, it
doesn’t seem to make a lot of difference
what power you run. The corollary to that
is that when the band is flat, the guys with
beams can get through when dipole and
verticals just don't produce the goods.

VHF Up

Reporlts lo Norman Fitch G3FPK
40 Eskdole Gardens, Purley, Surrey CR2 1EZ.

The beginning of June saw some excellent
E-layer propagation with a major opening
to the USA on 50MHz on the 6th and some
extensive Es on 144MHz on the 2nd, 4th,
5th and 7th. The Square Bashers Group's
operation from Gibraltar was very suc-
cessful on all v.h.f. bands.

Awards News

Another reader has joined the rather
select 430MHz QTH Squares Century
Club. He is Norbert Graf DD3KF from
Aachen (DK21b) in West Germany who is
already a member of the 144MHz QTHCC.

He started operating on the band in
1978 using an Icom IC-402 at 3W output
to a 19-ele Yagi. Last year he changed to
an IC-475E with 25W output. His QTH is
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250m a.s.l. and the antenna is 16m a.g.l.

Norbert has 105 confirmed out of 108
squares worked by April 30 and his appli-
cation was verified by Dr Roland Miller
DL20OM, manager of the DL v.h.f. “Top-
list.”” All QSCs were s.5.b on tropo. His
membership number is seven and his
certificate was dated June 17.

On 144MHz John Hunter G3IMV
(ZLO7h) was awarded his sticker for 400
squares on June 29, a truly remarkable
achievement. He has worked 405 so his
QSL return has been excellent. Some
cards, in spite of aggressive QSLing, took
several years to arrive and he enlisted the
help of other amateurs in the various
countries to get some of the cards.

The breakdown of the latest 25 is seven
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on s.s.b. and 18 on c.w. Five contacts
were on tropo, four via Es, one by Aurora
and 15 on m.s. The m.s. ones included
such rarities as DL4EA/LA in CV and DW,
DL4EBY /LA in FY and DF5GX/SM in HY
and IZ.

It is worth repeating that the G3IMV
station is a modest one—a single
4CX250B amplifier and a single Yagi.
John’s QTH is a very ordinary one in
Bletchley with no advantage of a coastal
site or high elevation in a quiet location.

Any reader wanting information on the
QTHCC and VHFCC awards should send
an s.a.e. to the Poole address. The actual
certificates are processed from my home
QTH. A reminder however that, although
there is no charge for the certificates,
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return postage must be included as | am
not prepared to fund it from my own
pocket.

The 50MHz Band

Now that so many British Isles amateurs
are using 50MHz we are better able to
understand the propagation aspects on a
monthly basis. It is quite clear that, while
on 144MHz Sporadic-E events in June
may occur anything from once to ten
times, on 50MHz openings to somewhere
or other are much more frequent.

Band | TV watchers have appreciated
this for years, of course. If pictures from
Spain are strong, then the band will be
open to EA and CT, for example.

A comment about unlicensed stations.
As far as | can ascertain, no Spanish
amateurs have permission from their li-
censing authority, the DCHA in Madrid, to
transmit on the band.

In France the licensing authority is the
DTRE to whom the original applications to
operate were made. This was set out in
the letter from the REF to its members
dated January 12. My best information is
that all applications were to be vetted
individually, the final decision as to
whether to issue a licence being made by
the broadcasting authority, the CNCL.

In Sweden it seems that club stations
might be getting permission to use
50MHz, according to a usually reliable
source and some Finnish stations are now
operating on the band under special per-
mits. Other European countries where
50MHz operation is legal are CT, El, LA,
PA, SV, TF and 9H.

No doubt other countries will allow
50MHz operation in the future. As far as
our tables are concerned only in-band
QS0s with stations actually licensed to
use the band will be recognised. So please
do not include any cross-band contacts, or
in-band ones with EA or DL.

Etienne Swart ZS6CE from Ranburg
(KG34) has been using packet radio on
50.6 10MHz s.s.b. He has adopted the h.f.
protocol, 170Hz shift and 300 baud rate.
The hardware is a KAM/C-64/IC-505 set-
up running 60W to a T.E.T. antenna 8.5m
a.g.l

The PBBS call is ZS6CE-1 and the an-
tenna will be turned to Europe for the next
t.e.p. season from the end of August.
Etienne should be back on the air about the
time this is published.

Dave Austen G1EHF (LDN) wrote to
say he is QRV with a Meon transverter,
10W p.a. driven by an Ilcom IC-290H and
3-ele Yagi. He has made a lot of Es QSOs.

Tony Wayland G1HJW (ESX), on June
1, worked ZB21Q (IM76HE) and also heard
beacon ZD8BVHF. Other early June QSOs
included LABQBA/P (JP61), CT1DTQ
(IM58), CT4KQ (INBO) and 9H1ES (JM75).

A second letter covered the first open-
ing to North America this year on June 6
when he worked W3X0 (MD/FM19) at
1729, then W3WFM and WB2ISC
(VA/FM27). At 1750 the conditions
changed but the band opened up again at
2100.

The second spell brought stations in FM
and FN fields in CT, DE, MD, NJ, NY, PA
and VA plus FP/KA3B (GN16) on St. Pierre
off Newfoundland. Tony reports the band
going flat at 0150 on the 7th.

From 0655 he contacted a couple of
LAs and northern GMs including
GM4ISM/P (SLD) in IP9OKD at 0843.
Between 1045 and 1145 there were more
North American QSOs with FN field includ-
ing WA1AYS (MA) and KATMVB (ME).

In reports of US States worked | will use
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Annual v.h.f./u.h.f. table
January to December 1988

50MHz T70MHz 144MHz 430MH:z 1296MHz | Total
SUation | Cosstien Cosstries | Coasties Coustries | Conmties Coustries | Cousties Cootries | Consties Covstries | PoiNS
G1KDF 38 15 — = 82 13 54 9 24 6 | 241
GISWH | 34 15 - - 84 17 47 6 — — | 203
GEHKM | 14 10 - = 69 21 43 9 16 5 187
GAXEN B 13 - = 61 22 a0 8 - = 180
GBLHT B 6 -_ — 52 2 35 8 1 131
G1IMM 26 8 — — 52 1 ki 2 — - 130
GMOEWX| 53 12 —_ - 43 13 - - - — 127
GWEVZW 35 10 _ — 62 11 — — — 118
GI1EZF - = 18 2 67 23 — - - — 110
G4DEZ 26 5 — — 24 8 24 5 12 5 109
GOIMG 28 9 16 1 40 8 ] 1 - = 109
G4YCD — - - — 83 23 — = - 106
G4vV0zZ 17 1 40 5 — = 19 6 - — 98
GMOHBK | 26 8 — - 46 15 — — - — 95
GEMGL 19 10 - — 43 10 - — 4 2 94
GW4FRX | — — — = 67 26 - = - 93
G3FPK —_ - _ — 72 18 - = - — 90
GEMXL 15 7 8 3 31 9 n 2 1 1 B8
GA4ARI — = 16 2 58 9 — = - - 85
G8PYP 13 9 2 1 8 12 B 2 - = B3
G100X 16 2 19 2 22 5 5 2 2 1 16
GW4HBK| 20 16 32 4 —_ — - — - = 12
Glaowa | 12 14 - — 35 9 - — _ - 10
G4AGD - — 9 1 4 1 1" 1 - = 63
G2DHV 5 1 12 1 28 6 7 1 — — 61
oNiCDD | —  — —_—— 48 15 - — — = 61
ONICAK| — — - - 4 13 — —- - = 57
GJETMM| 8 9 _ = 27 9 2 1 — = 56
GBXTJ — - —_ — 47 B — = —_ - 53
G3EKP 12 3 16 4 7 4 5 1 - — 52
GAWHZ x| 2 — = n o2 —_ - - = 48
GMOJOL | — — —_ — I 10 - = — - 40
GISMD | 12 3 —_ = 20 4 - = —_ = 39
G4ZVS —_ - —_ = 34 B - — - = 39
GOHDZ - — — - 30 5 - = - — 35
GOHGA — - — - 30 5 - - —_— - 35
GBPNN —_ - 20 3 — - — — - = 23
GU4HUY | — — — - 18 3 — - - - 21
GMIZVJI| — — — 12 5 — - — - 17

the official US Post Office, two-letter ab-
breviations which are pretty obvious.

Adrian Gee G1IMM (CBE) added LA,
CT, ZB2 and F to his country tally in June,
but missed the American openings due to
being at work. | have included France in
countries claims as it seems some French
stations recently have been insisting they
have received their permits.

Bob Nixon G1KDF (LNH) has been
working the usual Es contacts to LA and
9H including LABKV /M in Oslo on May 23
and the Athens University station SZ2DH
(KM18UA) on May 27. He caught the
transatlantic opening on June 6/7 the main
part from 2218 to 0110.

June 19 brought EIBEF (Donegal),
GI4OWA (LDR) and GIOGDP (ATM) and at
1330 CT4KQ. Bob found CTIWW at
1630 on the 21st and on the 25th,
OH1ZAA (KPO1) and OH3TR/1 (KP11)
were new.

New counties in June fof Gerry Schoof
G1SWH (MCH) included GI40OWA,
GM4ISM/P, EIBEF and EISQ (Waterford).
New countries were CT1DTQ, FP/KA3B.
W3WFM, VE1YX and ZB2IQ, plus Shet-
land which we count as additional to
Scotland/Orkney as per Worked All Eu-
rope rules.

Welcome to Howard Phillips G1MUM
(WLT) who uses a Yaesu FT-690R Mk 2
and 4-ele Jaybeam Yagi on a d.i.y. porta-
ble stand. He worked his first Es event on
June 5 at 0701 with LABQBA /P (JP61BJ)
which was his first QSO outside England.
At this time, his antenna was in the garage
pointing at a metal door. At 1031 he
contacted LA 1K (JP53EK).

Another new contributor is Mike Dev-
ereux G3SED (HPH) who lists many in-
band and cross-band QSOs in the period
May 30 through June 7 into Europe when
there was intense Es almost continuously.

He worked the regular LA, CT and 9H
stations, heard beacon 5B4CY on May 30,
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June 1, 4 and 7 and got his 50MHz signals
to 4X 1IF (KM72KD) at 1950 on the 3rd. At
2020 SZ2DH was the first in-band Greek
station.

Mike lists a whole pageful of W/VE
stations heard or worked between 1710
on June 6 and 0015 the next day, most in
the FM and FN fields. At 2250 he notes
K9LCR (IL/EN62) and at 0012 WA4NJP
(EM84).

Also in his letter some interesting DX
news that at 0820 on June 7, GM6VXB
{I097AQ) worked 9J2CR in Zambia as did
G8B8FUO (BRK) and probably others. It
seems that 9J2CR did not know his loca-
tor, nor is he listed in the latest Interna-
tional Call Book.

Paul Turner G4IJE (ESX) worked
KP4EIT in Puerto Rico at 1137 on June 7.
This could probably be a G/KP4 "first”
unless another reader has knowledge of a
prior QSO.

Ken Osborne G41GO (SOM) sent in his
usual detailed account of openings to the
various directions. The first few days in
June brought QSOs with CT1DTQ,
LABQBA/P, SZ2DH, ZB21Q and 9H1CG.

At 1348 on the 3rd the Potters Bar
beacon GB3NHQ was copied at an azimuth
of 180" for an hour. The next day, for a
couple of hours from 0945 with the beam
at 150° another back scatter event brought
QSOs with Gs in AL, XK, XL, YL, YM, YN
and ZL squares plus a Gl in WP and a GM in
YP.

On the 5th GB3NHQ was again copied at
180" from 1213 to 1302 with GB3SIX in
Anglesey coming in at 300" in the same
period. Between 1548 and 1722,
GB3NHQ and GB3RMK (XR) were copied
at 160" and Ken worked a Gl at 1555.

On the 6th he worked some Ws
between 1519 and 1741 in FM and FN
fields and the band opened again from
2057 in which period he also mentions
FP/KA3B and K9LCR.
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SOLE UK DISTRIBUTOR 12 Conduit Road, Abingdon,

RANDAM ELECTRONICS (P) Oxon. OX14 1DB.

SEND FOR DETAILS ABOUT A BRILLIANT NEW

PRODUCT WHICH GREATLY INCREASES THE
UTILITY & FUNCTIONS OF THESE RECEIVERS

AIRCASTLE PRODUCTS
P.O.BOX 78
BOURNEMOUTH
BHI1 45P
(0202) 666233
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COLOMOR (ELECTRONICS LTD.) 170 Goldhawk Rd, London W12 8HN
Tel: 01-743 0899 or 01-749 3934, Open Monday to Friday 9 am.530 pm.

J| just call and we will consider it.

J&M (Amateur Radio) G4GKU

36, WESTGATE, ELLAND,
W. YORKS HX5 0BB.
PHONE: (0422) 78485
Ask for John G4GKU

NOW A TRI-BAND MINI BEAM
AT A SENSIBLE PRICE

£69.95 10m, 15m, 20m
(TRADE ENQUIRIES WELCOME)

Direct from the manufacturer at a money saving £69.95
complete. Or in kit form or as spare parts. Ask for a quote.
Do you have a Camera/Hi-Fi/Radio/Binoculars or any technical
item that you would like to part exchange for this antenna? If so
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At 1932 on the 7th, beacon FY7VHF
was heard for half an hour up to S7 and at
2138 some weak signals from the west
were heard. On the 9th, 9Hs were heard
working Ws between 2015 and 2040.

Ken heard GB3NHQ and GB3SIX on
QTEs between 230" and 260" in the
afternoons of June 12, 13 and 19. On the
19th, beacon CTOWW was heard direct
from 1706 to 1820 and also at 230" from
1719 to 1748 with Portuguese TV seen
on this heading. At 2006 to 2022,
FY7VHF was up to S9 but with little or
nothing on 28MHz.

Terry Hackwill GAMUT (BRK) has re-
ported working 16 Ws in the June 6/7
opening. He was QRV from 2203 till 2400
and got twelve new squares in eight
states, best DX being W4TZC in
Tennessee.

On the 7th, he opted to look to the west
instead of the southeast when ltalians
were coming through on 144MHz. This
proved wise as he worked KP4EIT. At
other times in June, Terry found the usual
Europeans and on the 21st he worked
OH2T]I for the first Finnish QSO in-band.

Martyn Jones G4TIF (WKS) reports
back scatter QSOs at 140" on June 4 with
GIBYDZ (WP), GM8COX (YP) and G4IGO,
and later GM3ZBE (YR). He worked 31 Ws
in the opening on June 6/7 in 16 squares,
best DX were K4CKS (GA/EM74) and
FP/KA3B.

Via Es on the 24th he worked OH1ZAA
and OH3TR/1. The next day, in another W
opening. he worked twelve stations in ten
squares, best DX being KB4CSE
(SC/EM94).

John Palfrey G4XEN (NHM) worked his
first ZB2 on June 2, PA on the 4th via Es
back scatter and GD on the 15th. He made
seven QSOs in the W opening on the 6th
to CT, MD, NY, PA and VA. On the 5th,
F5QT (JNO3) was the first in-band French
QSo0.

Mike Johnson G6AJE (LEC) now has a
home—and mortgage—in . . . the most
abysmal spot in Leicester for the v.h.f.
enthusiast . . . so has started on 50MHz
using his Meon transverter and a borrowed
FT-290R. A few local QSOs have been
made on about half a watt and an indoor
quad loop antenna.

Listening has brought in ZB21Q, 9H1FL,
9H1E and he even worked FEACU (JN38)
on June 4. CT and LA have been heard,
together with quite a few Ws in the June
6/7 event.

Keith Hewitt GEDER (YSS) reports
working ZB2IQ on June 1 and SVOFE on
the 3rd. He could not make his signal heard
in the W opening on the 6th but did
contact K2SMN getting an RST419 report
eventually.

PAOOOS and PAORDY were contacted
on tropo on the 10th and Keith has now
worked the latter on all bands from 50MHz
to 3.4GHz. He worked 'RDY on m.s. on the
25th, too.

Ela Martyr G6HKM (ESX) was using
just 2W from her FT-690R Mk 2 to a dipole
when she worked ZB21Q on June 1 on her
first call. CT4KQ (JN60) was the first CT
on the 3rd.

On the 6th she added the matching
amplifier to the transceiver and worked
W3WFM at 1746 for another new
country. On the 21st, her husband, Roy,

The next three deadlines
are: July 27, Aug 31 and
Sept 21
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Annual c.w. ladder

Band (MHz)
Station | 50 | 70 | 144 (430 Points
GAZEC | — | — | 422 | — 422
G40UT — | — 19 | — 191
GOHGA —|— 116 | — 176
GOHLT 13— | 161 | — 174
G4WHZ 6| — | 106 | — 112
G4ARI — |10 80 | — 90
G4ZVS — | —1] 80 | — 80
GOHEE — | — 79 | — 79
GODJA 1mn|— 64 | — 15
G4voz 22 | 37 — 1" 10
G3FPK — | — 62 | — 62
G20HV 10 | 23 22 | — 55
G4AGO — | n 38 3 52
GOGKN — | — 52 | — 52
GWA4HBK | 18 [ 156 | — | — 33
G1SMD 8| — 13 | — 21
GUAHUY | — | — 21 | — 21
G1D0X 3 5 — — 8

Number of different stations
worked since January 1.

heard and worked OH2T| and OH2HK on
their first evening on the band. Ela then
also worked OH2TI.

By the 19th, the main mast had been
adorned with a 5-ele home made Yagi
which will certainly improve the station. So
seven new countries in all for June and a
dozen more counties.

Paul Johnson GE6MEN (SPE) sent in a
copy of his log pages for early June which
shows a considerable amount of cross-
band activity. QSOs were made with HB,
LX, D, I, OE, OZ and YO stations by this
means. In-band contacts included ZB21Q,
LABQBA/P, SV1DO and a few Fs, plus
CT4KQ. Paul worked a few Ws in the late
evening phase of the opening on June 6.

Colin Redwood GEMXL (DOR) has also
worked some cross-band stations in D, F,
HB, | and EA but contacted FEACU, ZB21Q
and GMB8MBP in-band. lan Harwood
GBLHT (YSS) reports assorted cross-
band operation. In-band QSOs included
ZB21Q, and FP/KA3B plus CT and F. Thirty
North Americans were heard in the first
opening but 5W e.r.p. made no impres-
sion on any of them. However a 4-ele Yagi
is probably available by now.

Steve Damon G8PYP (DOR) has been
busy on the band, his successes including
CT1DTQ, various LAs, 9H1EL and ZB21Q.
He heard some Ws and VE1Y X in the early
evening of June 6 and again from 2255.
Several were called but he just could not
get through. Between June 9 and 22, very
little Es activity was heard with only a few
short TV openings.

Gerard Elliott GI4OWA (LDR) mentions
one W running 1500W to a 32-ele array.
He sent copies of five log pages covering
the period May 27 through June 19. New
countries were CT1IWW, GJ4ICD,
GU4IUW, 9HI1FL, SVOFE, PA3DDY,
LAGQBA/P and in the North American
opening FP/KA3B and several Ws includ-
ing N9QX (ENB1).

Simon Lewis GM4PLM (SCD) found
28MHz full of beacons on June 25/26 so
listened on 50MHz. Lots of cross-band
activity but no GMs being worked. So he
used his FT-690R with its quarter-wave
whip antenna and, from the garden,
worked FD1FVP (INS5WB) who was using
a 5-ele Yagi and 150W. From September
Simon will be operating from a new QTH in
1076 using 3W to two 6-ele Yagis with a
small amplifier.

Calum Macpherson GMOEWX (HLD)
added CT, FP, GU, W and 9H to his
countries tally on the band in June and
took part in the opening on June 6/7 from
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2120 and 0140. He collected 14 new
squares out of about 20 stations worked.
In addition to FM and FN fields, he worked
into EM74, EM84, EM88 and FK41.

Finally to Wales and Dave Lewis
GW4HBK (GWT) who worked ZB21Q on
May 31. On June 4 9H1FL answered his
CQcall a1 0937, this was followed by back
scatter QSOs with GI8BYDZ and GM3ZBE.
More back scatter contacts the next day
with four GMs and LA worked

Dave worked seven Ws in the June 6/7
event after which it was rather uneventful
till the 24th when he contacted OH5LK,
OH1AWN and OH3TR/1. The ZB2 beacon
was heard at 1835 that day.

Paul Baker GWBVZW (GWT) worked
LA, CT, 9H and ZB2IQ in the end-of-May
beginning-of-June period, also FEACU on
June 6, . . who swore that he had a
permit.”” Four LAs were worked and Paul
heard the two Stateside openings in which
at least 50 stations were heard. Unfortun-
ately nothing was worked.

In the period June 20-26 there were
major solar flare events plus a proton
event, magnetic alerts and several sudden
ionospheric disturbances—s.i.d.s. On the
25th there was another opening to VE and
W and at 2142 G3JVL (HPH) worked
WA4VCC, a reported QRB of 6450km.

The 70MHz Band

G1EHF uses an Icom IC-290H, Meon
transverter plus 10W p.a. on the band
with a simple rotatable dipole in the loft,
Dave worked cross-band on June 4 with
DJ2LF and EA4CGN with S1 and S3
reports respectively.

John Jennings G4VOZ (LEC) rightly
concluded that the talking point of the
month was ZB21Q. He worked them on
s.s.b. on June 2. Their appearance
brought a lot of stations onto the band not
heard before or for a long time. John
mentions QS0s with G3NKS (GLR),
GANFU/A (WKS) with QRP to an indoor
antenna and GW4LWL (GNS) all on s.s.b
on May 31; GIHTL (NOT) on s.s.b. on
June 3; G4ZTR (ESX) on c.w. on the 4th
and G3RPD (DVN) on s.s.b. on the 14th
and who promises regular activity.

The only worthwhile QSO made by
GBDER recently was to ZB21Q on June 4.
Through heavy BC station QRM, GEMXL
worked ZB21Q on June 7 at 1333,

Ron Reynolds’ G4AWEM (ESX) letter
covers a fair amount of 70MHz activity. On
June 2 it took him 15 minutes to work
ZB21Q after which the callers from the
north had vanished. He concludes that a lot
of people are QRV on the band yet rarely
use it.

On the 17th he made a multi-way QSO
with G1DOX (AVN), G3NAQ (BRK) and
G3ZJY (HPH) on s.s.b. He is very pleased
with his Meon transverter and again asks
me to remind readers that Tuesday night is
supposed to be activity night on 70MHz,

G8BLHT is QRV with 0.5W 10 a dipole but
had not worked anyone up to the time he
wrote. GW4HBK worked ZB21Q at 1647
on June 1 and also on the following three
days. On the 3rd and 4th Dave made
cross-band QSOs with EA4CGN, DK1PZ,
DL4RU, DL9RM and DJZLF. On the 5th
DL9RM still copied him when he was using
just 0.2W. SKOCT was contacted at 1613
on the 6th.

The 144MHz Band

First, welcome to Andrew Salt GOHEE
(YSS) whose maximum power has never
exceeded 2.5W from an FT-290R. His
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antenna is a QDX, a double-quad device
reputed to have a gain of 12dBd. He enters
the c.w. ladder and has worked 73
squares since he was licensed at the
beginning of 1986.

He caught the big Es opening to Italy on
June 4 in which he worked his best DX to
IBWY. Others contacted were I0WWJ,
IOLYL and ICBEGJ. Within the next few
days EA, EAB, IS, IT and 9H stations were
heard.

On the 10th tropo brought QSOs to DL,
PA and OZ. Around 2350 on the 11th,
GB3ANG was very strong and Andrew
found GMOILB (SLD). Many GMs were
worked in the PW Contest on the 12th
followed by 0Z2ST (EP), OZ7RD (FQ),
0Z1KQG (FP) and later SM6ELIF (GR) and
SM6PIS (GS).

Angela Sitton GOHGA (HFD) bemoans
the lack of activity on c.w. lately, until there
isalift. Even so, her total of 176 inthe c.w
ladder is probably about par for the course
for her present e.r.p. and transceiver. Any
major improvement would require a little
more TX power, a better antenna and a
masthead pre-amp to extend the range.

G1KDF worked EI4CI/P (Leitrim) and
EI9FH (Donegal) on June 12, EI4AQB
(Galway) on the 14th, EI3CAB (Wexford)
on the 18th and GI4KIS/P (FMH) on the
19th. G1SWH also netted some of these
plus EI3VVN/P (Longford) on June 4,
EI9FY /P (Louth) who was running 2W in
the QRP Contest on the 12th, GU2FRO
(SRK) on the 15th and GU3EJL (ALD) on
the 17th.

In the Es on the 4th Gerry worked five
new countries, EAB, EA, |, IT9 and 9H.
G1IMM lists seven ltalians worked in the
same event including IT9BLB/P (GY),
ICBEGJ (HA) and IKOFEC (GD).

G3IMV had a major amplifier failure
when a 100uF capacitor exploded. This
seems to have been caused by the failure
of a 470kQ equalising resistor. A couple of
circuit boards were ruined and John had to
make new ones.

Peter Atkins G4DOL (DOR) worked
EA7AHS (WX) via Es on June 2 and heard
ZB21Q. A couple of EA3s were copied at
1100 on the 4th, the major event starting
at 1450. In the next three hours 18
assorted ltalians and 4N2D (JC) were
worked. Other new squares were FD, HC
and IB.

In another event the next day from 1313
to 1425 seven EA7s were heard and
EA2LY/4 (YA) was worked.

G41G0O worked ZB21Q via Es on June 2
at 1759 and heard EA7DZI (WW). On the
4th Ken worked many ltalians between
1538 and 1743 including IA and IB
squares and 4N2D. Three EA7S were
contacted the following afterncon in YX
square.

On June 4 G4TIF had incomplete Es
exchanges with EABFB (AY) and
EASZMM (ZZ) around 1100 but the after-
noon event brought four 9H, an IT9 and
eleven [talian QSOs between 1455 and
1743. The next day Martyn got ZB21Q.

He struggled somewhat on the 7th with
a couple of incomplete ISO contacts
between 1107 and 1259 but later man-
aged EA7DZI and EASEMM (ZZ). Tropo
on the 16th brought a QSO with LABAK
(DS) and more Es on the 27th resulted in a
QSO with OEELOG (HG), while YU2DG
was heard.

G4 XEN with G40IG were operating from
JOO3BF for a mini c.w. m.s. stint on June
4 when the Es propagation occurred. They
worked to IT9, 10, 15 and 18, best DX being
9H1GB at 2232km from about 1500.

From home next day, John worked
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ZB21Q at 1321 and at the end of the
opening, around 1400, he thinks he heard
snippets from a CN8. June 7 saw the
longest Es opening since he was licensed
in 1982 which started at 0843 with
9H1GB then worked its way westwards to
EAS5 and EA7. This brought QSOs with
EA5, ISO, IT9 and 9H with two EABs in
Menorca heard and EAGFB on Ibiza.

The last station worked was EASGEL at
1327 but in the evening John heard PA
stations working into YO and UO5. Yes, at
1510 there was a short opening for about
25 mins to UO50B, UO50X and UO50IW
with YO4BZC worked by a few stations
around London. They were in OF and OG
squares

A tropo opening on the 14th in the early
morning rewarded G4XEN with SPGBHEI
(JOB1) and SM7JUQ (JOB5). On the 16th,
more tropo contacts with EI4Cl and EI9ED
(Meath), LABAK and GU3EJL.

Martin Lowe G4YCD (AVN) tele-
phoned a report saying he worked two
each ISO and IT9 stations on June 7,
EA3CRR and 9H1BT. There was tropo to
0OZ on the 14th and on the 16th LABAK
was very loud with just 3W. In the PW
Contest his prize catch was GI4KIS/P

GBHKM worked EI3VVN/P (VP) for a
new square and county on June 2. Ela
worked to 9H, IT9, |10 and IC8 on the 4th
and in the big event on the 7th she
contacted eight 9Hs, four IT9s in GX and
GY and IK8IOO (IY). On the 18th she
worked SM6CMU and shortly after
LX1QR/P in a local contest.

GBMEN caught the Es event on June 5
and from 1332 to 1347 Paul worked
EA7BHO, EA7ETE, EA7AJ and EA7GTF
allin YX and EA2LY /4 and EA4CD both in
YA. The June 4 Es brought six Italians for
GBEMXL between 1556 and 1722 On the
7th Colin worked ISORHF (EZ), IW9AQS
(GX), 9H1BT (HV) and ISOAGP (GX).

On June 4 GBWEM got EASEMM at
1105, IT9BCC (GW) at 1540 and
IWOAKA (GB) at 1646. On the 5th, Ron's
prize was ZB2IQ at 1258. Some tropo
QSOs to D and OZ on the 10th with huge
signal strengths while on the 16th there
were many LAs who were working to
El/Gl. SMBCMU was worked at 0908 on
the 18th. He had been copying GB3CTC
since 0600 and called CQ for ages with no
replies.

GBLHT mentions EAS, EAG, 9H, IT9, 10,
15 and 18 worked via Es on June 4; ZB21Q
on the 5th plus EA5 and EA7; EA2, EAS
and EAB on the 7th. On the 12th SMBLIF
(JO67) and lan’s first SM on the band while
the 14th yielded SPBHEI and Y24BO
(JOB2).

In a six minute Es opening on June 2
G8PYP worked 9H1GB and EA7AHS at
1756. On the 4th, starting at 1550 Steve
reports a two hour event to 10, 16, 17 and 18
areas. The 7th June event lasted about
three hours to I1SO and IT9 from Dorset.

GIAOWA worked EABIF (CZ), EA3DUY
(BC), EA3ADW (BB) and EA3CHN
between 1155 and 1211 on June 4.
EASBQB (2Y) was contacted at 1425 on
the 5th in a very short opening. Another
brief affair on the 7th yielded EABMR (CZ)
at 1403. Tropo on the 12th brought
LABHL (CS) at 1110.

For GMOEWX the June 4 Es brought ten
new squares and Calum had QSOs with
EA, EAB, F and | stations between 1633
and 1940. He worked about 40 stations. |
am puzzled by his QSO with EA1DWM on
June 12 as he gave the locator as WB63b
which is in Portugal.

Welcome now to Frank Holland GIOAIQ
(ARM) who had his first taste of Es DX on
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June 5 to Spain from 1330. He made
contact with EASBQB, EABFB, EA3BTZ
and EA3BEW/P in AB and EA3AQJ (BB).
On the 7th from 1335 he worked EB3CNX
and EA3s IH, AQJ and PA all in the
Barcelona area. Frank runs about 80W 1o
two stacked 9-ele Yagis from Tonna.

Mervyn Rodgers GMOGDL (CTR) says
the June 4 Es event was the first this year
in his region. From 1710 he worked
EA6QB, EA3LL/P (AB), IWSBML (FC),
ICBEGJ, EA3DZG (AB), FC1ADT/P (AD),
EASFAC (Z2) and EA3EEY and EA3RCH in
BB. Yes, OM, EAG6 is a separate country
from EA.

On June 12 he was out -/P for the PW
Contest on the top of Ben Vorlich (TYS)
and worked a number of LA, OZ and SM
stations and some El portables. He reports
more good tropo to D and OZ on the 13th,
2100-2200.

Another new contributor is John Hiiton
GM12ZVJ (LTH) who enters the tables. He
uses an FT-290R with 2.5W to a 10-ele
lightweight Jaybeam Yagi. In the PW Con-
test he worked 15 stations. Countries
worked in June were G, GM, LA, PA and
EA3DBJ on June 4.

GWBVZW's TX was still sick so he
used a borrowed FT-480R and amplifier to
participate in the WAB Contest on June
19. This brought G7ANV/P (NLD) and
GU3EJL plus SXE and NHM counues, all
new this year.

The 430MHz Band

G1KDF's list shows German contacls on
June 10. On the 15th Bob worked El4.AEB
(Meath) and EIBEQ (Kildare). The 24th
brought GU2FRO (SRK) who was only
running 10W. G1SWH added new coun-
ties ARM, NLD, Wicklow, Longford, Meath
and Donegal in June to bring his 1988 tally
to 47 while G1IMM added CWD, PWS and
CNL.

G4XEN worked OZ1KYM (JO45) on
June 10 and GBDER also operated in this
opening. Keith managed a couple of SM4s
on the 12th and some PA and D stations
on the 13th and 14th, but nothing new

On the 10th GBHKM worked Germans in
EN, FM and FN. Ela took part in the f.m.
contest on the 12th and found MSY and
SXW QSO0Os. She made 29 contacts with
16 multipliers. Howard Staddon G6STI
(LDN) worked some new squares in D and
OZ on the 10th. The 16th brought
LA9RAA (CS), GU3EJL, LABAK and
0OZ1BUR (EQ).

GBLHT worked D and PA on June 10
and on the 12th SM4KYN (HT} and
SM6EAFH (GQ). The 14th brought GSOs
with Y24BO and DL40OX (FM). On the 19th
nine Germans were contacted from 0750
to 0825.

The Microwave Bands

GODJA was out -/P on Walton Hill,
Gwent on June 19 for the 10GHz Cumula-
tives and worked eleven stations, five of
whom were 55km away on Clee Hill.
Others worked were on the Malvern Hills
at 38km, Brown Clee at 36km, Barr Bea-
con at 21km and Burton Dassett at 53km.
With a couple of half-point QSOs Dave's
points total was 427.

On 1.3GHz G1KDF suggests EI9ED/P
(Leitrim) in VO square on June 12 could be
a first Gto VO. On the 14th Bob contacted
him from home in Meath. On the ;5th
G8PNN (NLD) in ZP was another new
square. He reports EI9ED as using up to
2W to a 15-over-15 slot Yagi at home.

John Tye G4BYV (NOR) worked
PAOASH (CM) on 5.76GHz s.s.b. on June
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10, and DB1BX (DM) on 3.456GHz. On the
13th he contacted DG4BB (EN) on
3.456GHz. He suggests the 70cm calling
frequency of 432.200MHz is a must for
setting up microwave skeds.

On 1.3GHz GBDER worked PAOOQOS
(DN), DB1BX and PE1ACB (DM), DG4BB
(EN) and DK2NH (FN) on June 10. On the
13th PA3BBA (CM), DGBEAE (DL) and
DGIYN (EL), the latter again on the 19th
plus DC5JM (DL).

On 2.32GHz during May, Keith added
new squares ER and FN. He operated on
3.456GHz on June 10 when DB1BX (DM)
was a new square as was DG4BB (EN).

GBHKM worked nothing new on June 10
but DK1KR (FN) at 721km was Ela’s best
DX to date on 1.3GHz. DF7DJ (DL) was
worked at 0632 the next morning and PEs
were worked on the 13th and 14th.

Contest Notes

A reminder about the 1.3/2.3GHz Tro-
phy Contest on Aug 14—see the August
VHF Up. The last leg of the 10GHz Cumula-
tives is on Sept 11 0900-2100UTC.

The Sept 3/4 weekend, 1400-1400 is
the RSGB 144MHz Trophy event date
coinciding with the IARU contest. On Sept
18 there is the 70MHz Trophy Contest and
maybe the rules for that will be published in
time for the next issue.

Irish DXpedition Results

G1KDF's trip to the Irish Republic was
very enjoyable apart from the dreadful

2.3GHz all time table

Station |Counties|Countries | Squares | Points
G3JXN 29 1 39 79
GBDER k)| 10 33 74
GBTFI 26 7 32 65
G3XDY 18 8 25 51
GBPNN 17 1 26 50
GBYLO 8 4 8 20
GBGRT 3 3 5 1
GBOYL 1 1 1 3

weather on the Muckish Mountain in the
Donegal Hills. Bob's first operation was on
May 28 from I063NK in Kildare from which
seven contacts were made on 144MHz
and a couple on 432MHz.

Later that day till the 31st he was in
1044 XE in Co. Mayo from where 96 QSOs
were made on 144MHz and nine on
432MHz. On June 1 and 2 he was in
Donegal (I055XB) and had 97 QSOs on
144MHz and ten on 432MHz.

On the 3rd a short stop in Roscommon
(I0O54XE) produced 20 contacts on
144MHz. The next day he activated Long-
ford (WN12j) making 29 and eight QSOs
on 144 and 432MHz respectively, ending
up in Kildare again operating from the QTH
of EIBEQ.

Best DX from UO square on 144MHz
was G4YCD at 583km and on 432MHz
G8XVJ at 499km. From VP G4SWX at
699km was longest QRB on 144MHz and

G4CBW at 435km the best on 432MHz.

From the EIBEQ location on June 4, he
caught the Es opening working five Fs in
CD square plus ICBEGJ.

On 144MHz the station comprised a Trio
TR-9130 and BNOS 160W amplifier, a 17
or 9-ele Tonna Yagi and masthead pre-
amp. The 432MHz set-up was a TR-9500
and BNOS 100W amplifier with one or two
19-ele Tonna Yagis and again a masthead
pre-amp. The results on this band were a
little disappointing.

Bob would like to record his thanks to
James O'Hara EIBEV from whose home
the UO operation took place. To Eamonn
Gilmartin EIBEF and GI4OWA for help and
advice on the way. To EIB8EQ and EI7BJB
for their hospitality and to EIBAS, EISED,
El4Cl and Father Paddy EI5CC.

On behalf of all contributors, thanks for a
good effort Bob and |, for one, was
delighted to contact you in VP square for a
new one at 673km. | am sure our QSO was
aircraft assisted by a flight on Blue One
over Anglesey

Sign Off

Sorry there is no room for the Squares
Table this time. Thanks to Geoff Brown
GJ4ICD who sent a four page printout of
June happenings but which arrived mo-
ments before | had finished this piece.

The next three deadlines are: July 27, Aug 31 and Sept 21
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Reporis to Mike Richards GAWNC

0 Chrsfchurch Road, Ringwaood, Han's BH24 3AS

Readers’ Letters

It seems that I've got it wrong again! J.
Srinivasan VU2JX has written pointing
out an error | made in the March issue. In
that issue | listed VU4GDG/JX as having
been operational from Jan Mayen Island.
Apparently VU4GDG/JX was actually op-
erated using RTTY only by VU2JX during
the DXpedition to the Andaman Islands in
October 1987 so | stand corrected. In his
letter he also asks if anyone heard the KH5
operation from Kingmans Reef and Pal-
myra as they were a complete wash out in
India.

While on the subject of DXpeditions,
etc., if you hear of any expeditions or other
interesting events, please drop me a line as
| can only report items if | have been
informed. That applies most of all if you
are staging a DXpedition.

Frank Hastings GWOBPV has recently
acquired an interest in RTTY, mainly to
expand his operating skills. Frank uses a
lcom IC-735 transceiver running about 50
watts via a home-brew a.t.u. into a 14MHz
collinear at 6m a.g.l. The RTTY gear
comprises a BBC B computer running the
GW4WRD disk-based program, an
ST5MC terminal unit and a converted TV
black and white monitor. Frank is finding
that the biggest problem is his two finger
typing, but I'm sure that will soon improve.

Included in his letter was a list of stations
recently worked on 14MHz and judging by
the results, his equipment is working very
well. Probably one of the most interesting
stations heard was TU4CQ (lvory Coast)
which was involved in a pile-up and hence
very difficult to contact. My thanks to
Frank for taking the trouble to write.

Computer Support

This month | have received several let-
ters from people/groups offering help with
a variety of computers.

The first letter came from Jim Dunnett
G4RGA!" who has software available for
the Amstrad CPC range of computers. On
offer is a library of four disks full of amateur
radio and public domain software. All the
programs are documented with the text
stored on disk. There is even a print
routine on the disk for those of you who do
not have a suitable word processor. Any-
one interested should send four disks
together with return postage to Jim's
address which is listed at the end of this
column. If you do not have disk drives then
Jim asks that you should write first, includ-
ing an s.a.e. for the reply.

If you are a Scarab user, Jim can also
offer, free, a facility to allow the QSO files
to be dumped to the printer which is very
useful.

My next letter has winged its way from
Belgium and concerns a user group for the
Atari ST range of computers. The group is
known as ASTUR (Atari ST Users on Radio
group) and is based in Belgium. It was the
Chairman Michel Geeraert? who con-
tacted me with details of how the group
operates. As the name suggests the ac-
cent is very much on radio related soft-
ware and there certainly seems to be a
good range available. The membership fee
is two single sided disks and two IRCs or
three IRCs if you live outside Europe. For
this you get one disk returned with a free
copy of a QSL sort program and a list of all
the available software. The second disk is
kept by the user group to cover the
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administration costs, which seems fair
enough.

In addition to free software, the group
offers a newsletter which is published as
and when there is something to say and
also a technical hotline which is available
every Thursday evening.

The final support group for this month is
the newly formed CRUG (Commodore Ra-
dio Users Group) which deals with all
Commodore computers from the PET to
the Amiga. The accent is of course on
radio related applications and in addition to
software they are expecting to be able to
supply interfaces for virtually all Commo-
dore computers. A newsletter is also
being produced which should be published
four times per year. Membership costs £8
per year and further details can be ob-
tained from Simon Lewis GM4PLM?3!, If
you are sending a cheque then it should be
made payable to Commodore Radio Users
Group.

Now for a plea for help! Does anyone
know of or would like to start a user group
for the Amstrad PCW series of comput-
ers? If so then please drop me a line, as |
have had several enquiries regarding this
computer.

One final important point, remember
that all these support groups and offers of
help rely on volunteers so always include
s.a.e. when asking for information and be
patient when waiting for a reply. My
thanks to everyone who has offered help.

ANARTS Contest

John Barber GASKA has supplied a
comprehensive report giving his impres-
sion of this contest. It was held over the
weekend of June 11/12. John usually
operates in the single operator section of
most contests, but for the ANARTS he
decided to seek some company in the
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form of a couple of colleagues. I'm sure it
made a pleasant change to be able to share
some of the boring early hours of the day.

The conditions for the contest were
actually very good, which makes for a
pleasant change as the bands usually close
at contest time! John and team managed
to work several new countries as follows:
KG4 (Guantanamo Bay), 5B4 (Cyprus), 7X
{Algeria) and BW (Western Samoa). Some
of the more interesting stations worked
were, on 14MHz: VU2SJV (India),
CE2CQZ (Chile), HP1AC) (Panama),
V85GA (Brunei), CO2BB (Cuba), C31AB
{Andorra) and on 21MHz: VU2JX (India),
YB5QZ (Indonesia), TRBCA (Gabon) and
6T2MG (Sudan).

In addition to his contest report, John's
latest batch of QSL cards make quite
interesting reading: HDBCQ (Galapagos),
9Q5FF (Zaire), UO50K (Moldavia), VB5GA
(Brunei) and FG5VQ/FS (St. Martin). My
thanks to John for this report, and don't
forget to send in your comments/reports
on contest activity,

Awards Book

| have just received details of the latest
awards book from Sue Squibb G1TZU.
The book was originally published in 1986
and has been distributed to 23 countries
which is pretty impressive. The latest,
second, edition has just been published
and runs to some 90 pages with details of
over 350 amateur radio awards. Of
course, the book covers all types of award
including the data modes and should prove
very useful to both the licensed amateur
and the short wave listener. The cost is
£5.00, $10 or 23 IRCs, which should be
sent to Sue Squibb®),

FAX Update

This mode seems to be continuing at a
steady pace with most of the activity being
centred on the continent. For those of you
who are wondering where to find FAX
stations then the following details from the
Swiss Amateur Radio Teleprinter Group
may prove useful. The h.f. FAX activity
day is every Wednesday evening on
3.605MHz, this takes the form of a FAX
net at 1900UTC followed by an s.5.b. net
at 2015UTC

If you're looking for FAX news, then try
the FAX round table which is operational
on the 2nd, 3rd and 4th weekends of the
month. The schedule is Saturday at

1700UTC using 3.602MHz and Sunday at
1200 UTC using 14.102MHz. The format
used is the normal amateur standard of
120 r.p.m. and an i.o.c. of 288.

NETROM/ Thellet
Instructions

Things on the packet repeater network
scene seems to have settled down nicely
these days. It seems there are now only
two different networking systems in com-
mon use, these are TheNet and NETROM.
No doubt this situation will change as new
software becomes available. In the mean-
time it is probably appropriate to summar-
ise the commands. Fortunately, the com-
mands for both systems are very similar.
CONNECT (same in TheNet and NETROM):
This command allows you to connect to
another station using the node.

CQ (TheNet): This enables you to put out a
CQ call with your callsign and any text you
wish to be included.

INFO (TheNet) called IDENT (NETROM;):
This gives information which is supplied by
the owner or sysop. This usually com-
prises site height, locator and equipment in
use.

NODES (same for TheNet and NETROM):
This will show which other nodes the node
you are connected to has seen.

ROUTES (same for TheNet and NETROM):
This gives a list of known routes to the
node.

USERS (same for TheNet and NETROM):
This shows who is using the node at the
present time apart from yourself.

PARMS (NETROM): This lists the current
settings of the node’'s existing parameters.

To connect to a packet switch (repeater)
you simply type "CONNECT " followed by
the repeater’s callsign just as you would
for an ordinary contact. Disconnecting is
just as easy, type "DISCONNECT'" when
in command mode on your TNC. The
NETROM and TheNet software sorts out
all the packet handling between nodes and
also ensures that all nodes are disconnect-
ed when the contact is complete.

Thanks should go to G8IMB, G3VPF and
G4YYA for supplying this information.

CQ World wide RTTY Contest
BARTG

This contest starts at 0000UTC on
September 24 and finishes at 2400UTC
September 24. Single operator stations
can only work 30 of the 48 hours, the

breaks can be taken any time as long as
they are at least 3 hours. These rest
periods must be clearly documented.

The classes are: (A) single op. either all
bands or single band; (B) multi-op single
transmitter, all bands.

The modes allowed are: Baudot, AM-
TOR (FEC/ARQ), ASClland AX.25, but no
digipeated QSOs allowed.

The bands are 3.5, 7, 14, 21 and
28MHz. Suggested frequencies being:
3.575-3.625MHz, 7.075-7.100MHz (VE
above 7.100MHz), with RTTY DX on
7.035-7.040MHz, 14.075-14.100MHz,
21.075-21.100MHz and 28.075-
28.100MHz.

A station may be contacted only once
per band. Stations within the 48 US states
and the 13 Canadian areas must transmit
RST, state or VE area and CQ Zone
number. All other stations must transmit
RST and CQ zone number.

You score 1 point for contacts in your
own country, 2 points for those outside
your own country but within your conti-
nent and 3 points for contacts outside
your continent. Multipliers are each US
state (a possible 48) and each Canadian
area (a possible 13) on each band, as well
as one multiplier point for each country in
the ARRL DXCC and WAE list on each
band.

The final score is your number of points
times the total multipliers. All entries must
include a separate log for each band and a
duplicate of the log if there are more than
50 contacts on that band. You must also
include a multiplier check list for each band
and an overall summary sheet. All logs
must show the date, time in UTC, callsign
of the station worked, RST exchanged,
state or Canadian area if appropriate, CQ
zone and points claimed.

All entries must be postmarked no later
than December 1 and sent to the address
shown 9, | hope to hear that Practical
Wireless readers do well. Many thanks to
BARTG as | got the rules from the Summer
1988 edition of Datacom.

{1) Jim Dunnett, 5 Queens Road, Welling-
ton, Somerset TA21 9AW.

(2) ASTUR, GEERAERT Michel, W. Elss-
chotlaan 21, B-8460 Koksijde, Belgium.
{3) Simon Lewis CRUG, 69 Irvine Drive,
North Clippens, Linwood, Paisley, Ren-
frewshire PA3 TB.

(4) Sue Squibb, 36 Frognal Gardens, Teyn-
ham, Sittingbourne, Kent ME9 9HU.

(5) CQ RTTY Contest, Roy Gould KT 1N,
PO Box DX, Stow, MA 01775, USA.

Amateur Satellites

Reporls lo Pot Gowen G3IOR

| 7/ Heath Crascent, Hellesdon, Naorwich, Norfolk NRS 6XD

AMSAT-0SCAR-13 . . .
The story so far . . .

After a series of delays, a virtually comple-
tely successful launch of the AMSAT
Phase lll-c satellite by the latest Ariane-/V
ESA launch vehicle finally took place from
Kourou, the French Guiana ESA launch
site, at 1119:04.3 on Wednesday 15 June
1988. The launch was originally due to
take place at 1112 on June 10, but this
had to be postponed for a few more days
to overcome an interface problem on the
Ariane flight computer. The ESA engineer-
ing team worked over the weekend of
June 11 to find the problem and attempt to
get things right, hoping that a new com-
puter would not have to be flown in from
Paris and that a consequent further post-
ponement to July would not be necessary.
Fortunately, the problem discovered
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proved to be a very minor one. The net
result was that the following flight readi-
ness review outcome, reported by FYOEK,
the launch site club station on 21.280MHz,
stated that all systems were ready to go.
The Ariane-/V tanks were then filled ready
for launch on Wednesday June 15, the eve
of OSCAR-10's fifth birthday, and the
countdown recommenced.

www americanradiohistorv com

This mission, the first test-launch of the
new Ariane-/V vehicle, carried a total pay-
load of 3513kg, just 83 per cent of its full
capability of 4200kg. The passengers for
the low cost flight were Meteosat, Panam-
sat and our own Phase lll-c in its special
insulated "'Sylda’' container.

Commencing one hour before launch,
the full AMSAT Launch Information
Network broadcast the countdown and lift
off. It continued to the time of the OSCAR-
13 satellite ejection on all amateur radio
bands around the world, to at least a
quarter of a million nail biting listeners
following the event. It was put out on live
TV from the Galaxy-3 (transponder 24)
satellite, in geostationary orbit at 93.5
degrees west. Arianespace broadcast the
launch via Spacenet-1, transponder 1, and
AMSAT too used their own amateur radio
space facility to broadcast the launch via

the OSCAR-10 satellite on 145.958MHz.
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Murphy's law predicted that propagation
on 14 and 21MHz, which had been excel-
lent prior to the launch day, dropped to
poor conditions. Even the 3.780MHz live
coverage transmission net from G3RWL of
AMSAT-UK as GBOAUK was not perfect
copy due to intense "'E"’ layer absorption,
but elder brother OSCAR-10, being inde-
pendent of solar anomalies, came up
trumps, and gave a superb signal covering
all of North America and Europe.

As the launch window of 1113UTC
approached, a further hold in the count-
down occurred, but only of six minutes
duration (although it seemed like a week to
those listening!) At 1119 and 4.33 se-
conds, the long awaited mission carrying
the third Phase Ill satellite left earth, and
many a breath was held around our earth
by those who had followed the first and
second attempts at a fully successful
Phase lll elliptical orbiter by AMSAT.

Old hands will recall how AMSAT s first
attempt Phase lll-a suffered a serious
launch malfunction, and the mission had to
be destroyed by the range safety officer.
The satellite ended up deep in the sea off
the coast of French Guiana, and could not
be recovered due to the potential danger
of the probably damaged onboard kick
motor. The satellite was not insured, as all
of AMSAT's capital was used up in build-
ing and testing that satellite. Supporters in
the form of AMSAT members world wide
and many international amateur radio soci-
eties came to the rescue of AMSAT, and
Phase lll-b was built thanks to the genero-
sity of many.

When the second attempt was made
with Phase Ill-b, now OSCAR-10, and it
was placed into orbit by the Ariane on 16
July 1983 Murphy's law struck again, as
the Ariane third stage, in jetting off its
excess oxygen as required by the "'space
laws’' to prevent later detonation, was
propelled into the satellite it had just
launched. It damaged the triple beam an-
tenna system at the end of the arms,
reversed the spin direction, and knocked
the newly emerged OSCAR-10 into the
very worst possible sun-angle. This meant
the solar panels were positioned edge on
to the sun and no battery charge was
possible, thus the commanded magno-
torquers could not be deployed to steer
the satellite in earth’s perigee field to the
correct sun angle. All at first appeared to
be lost, but as the sun-angle slowly
changed, a little life came back into the
batteries, and command and telemetry
became possible after many weeks of
patient observation.

The next problem came when the apo-
gee kick motor was fired to lift the perigee
to 1500km and also to take the satellite to
a higher inclination of some 56 degrees.
Instead of firing for the period intended,
the motor burned all of its fuel in one big
thrust, with the result that OSCAR-10
finished up with an inclination of only 26
degrees to the equator. With its perigee at
some 3000km, it was the worst possible
place for ionising damage to the solid state
circuitry of the housekeeping onboard
computer. It dictated that the computer
prematurely failed due to the intense radia-
tion encountered due to its passage
through the lower edge of the inner Van-
Allen belt. As the inclination of the satellite
drifted between 26 degrees north and 26
degrees south, the in-between times that it
spent close to earth's equator where the
belt is thicker were the worst of all. It also
meant that with this drift, a compromise
between a good sun-angle to charge the
battery and good earth pointing of the
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antennas was necessary, and that both
simultaneously were rarely possible. The
net result was a satellite that had to have
its transponder off for much of the time
when it was either in eclipse from earth’s
shadow, or the sun angle on the solar cells
was insufficient to permit good battery
charging. When it was on, the signal was
often weak as it was not beaming at earth,
and signals were subject to "'spin modula-
tion" brought about by a combination of
the damaged antenna system and bad
earth pointing. It also meant loss of com-
mand, loss of telemetry, and inability to
further steer the satellite by ground com-
mand. All of these problems are evi-
denced, and are well known to those who
use the current OSCAR-10 satellite.

With Phase lli-c, things went a whole lot
better! The launch was virtually perfect,
and the fairings were successfully ejected
4 minutes 50 seconds later, The first
passenger satellite to emerge was Meteo-
sat, 19 minutes and 56 seconds after
launch. Then, four seconds later, at TO +
1200 seconds (20 minutes later at
1139:04.3UTC) out came our satellite,
placing OSCAR-13, still in its ""Sylda”
insulated container into almost the exact
transfer orbit as planned. After one hour of
temperature and vacuum adjustment, it
emerged with the correct spin rate, and
within 5 degrees of the required sun angle
needed to give optimum battery charge
from the solar illuminated panels when it
was popped out at 80 minutes after
launch. It was then below the European
horizon, but lan Ashley ZL1AOX, who
had the satellite in view, reported the first
145.812MHz telemetry signals when the
general beacon first came on. lan was
closely followed by 4X1AS, JA1ANG and
ZSBAKYV. Many thousands of receivers
were tuned to that frequency when it came
above the European and American users’
horizons later, all anxious to hear their first
signals from what promises to be the best
amateur radio satellite yet.

The general beacon format plan, unless
a special manoeuvre is in progress, is to
have a short 8 w.p.m. Morse code bulletin
at the hour and the half hour, a short 50
baud (use u.s.b. to receive) RTTY bulletin
at the 15 and 45 minutes points after the
hour, and the rest of the time a Bi-Phase
Shift Keying transmission that can be read
with a suitable demodulator, designed by
G3RUH and available from AMSAT-UK,
G3AAJ, QTHR. The bulletins will be regu-
larly updated, so that all enthusiasts will be
able to learn the latest news and status
from the bulletins uplinked to the computer
memory by the AMSAT-DL team in Mar-
burg. The frequency to listen to is
145.812MHz, currently up to plus or mi-
nus 2.2kHz of Doppler shift.

From time to time, the engineering bea-
con will come on at 145.985MHz. Later,
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we shall be hearing the Mode ""L"* beacons
on 435.651 and 435.677MHz, the general
beacon and engineering beacon frequen-
cies respectively. Despite the limitations of
the —2dB omni-directional antenna in use
and low power, the signals can readily be
heard by a station with simple receiving
antennas especially at around perigee
when it is closest to earth. When the beam
antennas are deployed and earth pointing,
signals will generally be much stronger
than those from apogee at present.

OSCAR-13 was placed into a highly
elliptical orbit which took it up to an
apogee of 35 000 kilometres, and down
to only 222 kilometres at perigee. The first
pre-burn perigee was actually some 50
kilometres closer to earth than intended.
That meant, especially with our expanding
earth atmosphere due to the now rapidly
increasing solar flux, each perigee pass
imparted a little braking to the satellite
velocity, bringing it down a little and losing
vital forward motion. For this reason, the
first job of the command stations at AM-
SAT-DL was to gently manoeuvre the
spacecraft to a carefully calculated point-
ing position, then spin up the revolution
rate to some 30 r.p.m. by pulsing current
to the end of the arm coils in earth’s
perigee positioned magnetic field where
the flux density is greater. It works exactly
the same way as the coils in an electric
motor, moving the rotor round and impart-
ing the spin needed. The spacecraft then
gets sufficiently gyro-stabilised to the
point at which to give a short firing of the
onboard controllable rocket motor at apo-
gee. This both raises the perigee up out of
the worst of the drag, and brings the
inclination to a higher angle to the equator.
Dr. Karl Meinzer DJ4ZC reports that a
few problems were encountered at this
stage, as although the added perigee drag
discovered meant as early a firing as
possible, the turbulence discovered be-
cause of the high drag situation itself
meant that several days had to be spent in
adjusting the satellite to the exact angle
required for initiating the first burn. It was
also not known for sure which satellite
was which from the Radar given Keplerian
elements, as the Ariane 3rd stage, Meteo-
sat, OSCAR-13, the top of the "Sylda"”
and Panamsat were all in a tight little
bunch, and thus even the highly accurate
Laser Radar was not able to differentiate
the cargo.

Whilst both Meteostat and Panamsat
fired their motors to get them to equatorial
near geosynchronous orbit on the Friday,
our satellite, intended for a very different
Molniya type orbit, had to be delayed. That
was until the magnetotorquing effected
around Mean Anomaly 225 had turned the
spacecraft through some 180 degrees,
and then accurately manoeuvred it to a
Bahn co-ordinate of +90 degrees longi-
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tude and -60 degrees latutude. It aiso had
to be spun up to some 28 r.p.m. with the
same magnetotorquers to attain stability
and ensure that the fuel for the onboard
kick motor was at the feed end of the tank
before the signal for firing was given. It had
reached apogee and the correct para-
meters by 1857UTC on June 22, when a
50 second burn command was given,
using just 10 per cent of the fuel available

The projected new orbit was calculated
to take OSCAR-13 to a mean motion of
2.2050733 orbits per day, with an inclina-
tion of 13.80 degrees and a perigee raised
to 856km. Whilst observers, including
your scribe, watched the event and report-
ed to other AMSAT groups out of audibi-
lity of the satellite that all appeared to go
well, the next day it became clear that the
expected acquisition and loss of signal
times were very different from those pre-
calculated. The tracking stations “lost”
the satellite temporarily, as it was not
where they were looking. It became very
evident that the burn efficiency was some
15 per cent greater than anticipated, and
when a Doppler curve/AOS/LOS fit was
made by Phil Karn KA9Q, to give a
working set of Keplerian elements, the
inclination, perigee and revolutions of earth
per day were all far greater than expected.

Dr. Karl Meinzer DJA4ZC considered that
the reason for this was probably due to the
change of wviscosity of the fuel, which
varies considerably according to tempera-
ture. During the exhaustive fuel flow tests,
iso-propyl-alcohol had been used as a
substitute for the toxic UDMH, hence the
actual flow rate had been somewhat
greater than thought. This is not bad news,
and may in fact be telling us that we have a
little more power than reckoned. This will
help the spacecraft to attain a good high
northerly declination, plus a boosted peri-
gee to boot, this latter pleasing the opera-
tors in the Southern Hemisphere as they
gEI more access ume.

By July 6, the spacecraft had been
magnetically manoeuvred and re-orientat-
ed to -59 degrees latitude and -71 de-
grees longitude in Bahn co-ordinates,
pointing into the line of fire at perigee 0.0
and apogee direction 180.0 degrees. To
give both adequate gyro-stabilisation and
also to ensure that the “'sludgy’” fuel was
all spun by centrifugal force to the base of
the fuel tank to assure full delivery,
OSCAR-13 had been spun up to exactly
60 r.p.m. It was exactly at mean anomaly
128, e.g. at apogee when the ground
command signal was given at 2105:18 to
use all the rest of the fuel for one big thrust
to push the satellite 1o its final orbit and
high inclination.

A velocity of 1250 metres per second
was earlier theorised, based on the original
tests, which would give the final satellite
parameters as the current apogee, a
2045km perigee, and a 5583 degree
inclination. However, Karl, basing it on the
past burn findings, believed that 1300
metres per second was possible, giving
the spacecraft the same apogee, a
2347km perigee, and an inchnation of
57.3 degrees to the equator. These esti-
mates were based upon a 5.5 minute burn,
which was in turn based upon the con-
sumption rate of the probable fuel remain-
ing after the inial burn.

From the actual burn duration that result-
ed which continued to 2110:56, giving a
velocity of some 5200 feet per second,
Phil Karn KA9Q rapidly fitted a computed
set of Keplerian elements that matched the
new velocity, and gave it out over the
specially convened 14 282MHz AMSAT
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International net that had continuous re-
porting of the event by observation of the
telemetry by DK1YQ. Early observation of
the new acquisition and loss of signal
times plus Doppler curves show that this
was a close match, and can be used for
approximate pass calculations until such
time as we have a set of RADAR findings.

Some pass times for the UK, printed out
from the AMS-81 program, that will ap-
proximate those when we may hear the
new satellite are shown in Fig. 2. The
columns read from left to right as date,
time of acquisition of signal, time of loss of
signal, maximum DX time (normally apo-
gee}, and the bearing of that time in
degrees azimuth.

The KA9Q calculated set used reads:

Epoch Year: 88
Epoch Day/

decimal day: 188.87986111
Inclination: 58.6739
Right Ascension of

Ascending Node: 248.2969
Eccentricity: 0.6568540

Argument of Perigee: 187.2597

Mean Anomaly: 165.7208

Mean Motion: 2.10074916

Drag/Decay: 0

Orbit/Rev. Number: 47

Semi-Major Axis: 25752.188km

Reference Perigee: 3839.6607318

This gives us a perigee height of
2459km which is excellent news for those
in the southern hemisphere, as it provides
thern with far more access time too.

Over the course of the burn and the
consequent loss of fuel mass, the spin rate
went from 60 to 80 r.p.m., a good indica-
tor of one of the basic principles of phy-
sics, and as demonstrated by the spin rate
of ice-dancers as they bring their arms
inward.

At the time of writing this column on the
day following placing OSCAR-13 into its
correct orbit, the satellite was arriving
slightly later than the times calculated from
the KA9Q provisional set, indicating a
slightly higher perigee, inclination, and
orbital period.

It was siill spinning atarateof 72r.p.m.,
but will be reduced to 30 r.p.m., then
manoeuvred by ground command pulsing
of the magnotorquers to give the final
position of re-angulation providing opti-
mum sun angle and earth pointing. Then
will follow the full systems tests to check
out all the satellite functions.

As for through satellite communica-
tions, it is hoped to have the transponders
on for two way QSOs by August 1, after all
manoeuvres, tests, etc., have been com-
pleted to satisfaction. Initially, only the low
gain omni-directional antennas may be
deployed, with the beams due to come on
after all tests are complete. Not only will
we be able to see the satellite high points
in our own hemisphere, but those on the
opposite side of earth also, with the result
that it will be possible to work DX in all
continents on a daily basis for up to some
14 hours a day at least, and this quite
independent of the abnormal propaga-
tional conditions that can adversely effect
h.f. communications.

The full details of the frequencies, band-
widths, modes, powers, sensitivities, an-
tennas required, etc., have already been
given in the pages of the last few issues of
this column in Practical Wireless, in our
“Amateur Satellites’” column. The fre-
quencies earlier measured may be found to
have shifted slightly when subject to the
new conditions found in the satellite envi-
ronment. More details can now be added
to these, although the fine and found data
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will only evolve after the full system test. It
may be safely assumed that the usual
bandplan will be expected, with u.s.b. on
the upper third of the downlinks (resulting
from L.s.b. in the lower third of the uplink
passband), c.w. on the lower third of the
downlink, with mixed modes in the centre
third of the passband. The edge of the
passband special service channels nomi-
nated for OSCAR-10 have not been given
for OSCAR-13.

Mode “B" will need only 21.5dBW of
right hand circular polarisation, that is 10
watts at 435MHz to a 12dB gain r.h.c.p.
antenna to give a good signal to a reasona-
ble low noise (n.f. 5dB) receiver using a
10dB gain r.h.c.p. 145MHz receiving
antenna.

Mode “"JL” will need a 25dBW (10
watts to a 15dB gain at 1269MHz or 20W
to a 12dB gain r.h.c.p. antenna uplink at
144MHz) to give good signals using a
435MHz r.h.c.p. 13dB gain r.h.c.p. an-
tenna. Remember that the narrow
144.425 to 144 475MHz uplink into the
Mode “JL 435.990 to 435.940MHz
downlink section is provided for those
countries who do not have an allocation at
1269MHz, and is not in the |ARU Region 1
bandplan expected for European ama-
teurs, so should not be used by those who
can use the equivalent 1269MHz uplink.

Mode *'S"" with its 435.601 to
435.636MHz uplink to give the 2400.711
to 2400.747MHz downlink needs only
27dBW e.i.r.p. of uplink. For example 25
watts to a 13dB gain right hand circular
antenna to give an adequate signal using a
r.h.c.p. 28dB gain receiving antenna, such
as a b0 per cent feed efficient 1.4m dish.

The "RUDAK™' needs a slightly superior
signal to noise ratio, and would like
26dBW, e.g. 400W e.i.r.p. or 8 wattsto a
17dB gain r.h.c.p. antenna with a 10dB
gain r-h.c.p. antenna at the receiver.

As the new perigee has finished up
much higher than earlier thought, two new
factors arise. The first is that our earlier
theoretical final orbit is not quite the same,
and there is no point in placing in these
pages that which may only be conjecture.
The second point is that having heard the
unpleasant things that affect satellites
close to the inner Van Allen belt, many of
you will be concerned at the longevity of
OSCAR-13. Fear not, as the AMSAT team
have looked long and hard at the conse-
qguences of this very matter, and have
carefully calculated both the proton and
electron bombardment that the satellite
will be subjected to. Remember that the
perigee will not be anywhere near the
equator, but in the same number of de-
grees south as the apogee will be north, viz
some 57 degrees. It has special radiation
resistant memories, which are cover plat-
ed as well. It should be good for at least
eight years, and last for as long as the
battery and solar cell efficiency. And
yet .. already two memory holes have
appeared due to the intense solar flares of
June 25 and 26, the first of which had
wiped out our 14.280MHz AMSAT net in
LA, SM, OH,DL,CT,F,I,LZ, UA,PA and G
simultaneously for four minutes with an S9
plus noise level from 1140UTC.

As we close for this month on OSCAR-
13, our new satellite is showing excellent
condition, with ideal temperatures ranging
between 6 and 19 degrees celsius, and it
would so far appear that we have the ideal
Phase lll spacecraft at last!

The operating mode schedule has yet to
be set, as it will be “played by ear”
according to the use shown. At first Mode
“B" may predominate, and gradually in-

Practical Wireless, September 1988



/4y, Books for N7
«.8) radio amateurs

THE

TILT OVER
MOUNTING

for the Radio Enthusiast 45 Y JAYBEAM
APPOINTED AMATEUR

i, AMATEUR [TA75] | ASSEMBLY

RIGS, ANTENNAS, SWR BRIDGES, . ol
POWER SUPPLIES, TEST GEAR, &8 7ilt over capability at
COMPONENTS, MORSE KEYS, COAXIAL ’ﬂy‘ﬂg’ﬂ suited to site
CABLES, ROTATORS, MICS, PLUGS Very rapid erection and
AND SOCKETS, SWITCHES | cimenc e - " y Pf B
Call us on (0533) 553293 / owering o mast(r_yp:ca ¥
OR COME AND LOOK RROUND‘AT : 2‘03 mins depend’”g upoﬂ
26/28 Braunstone Gate, Leicester i fwfgb!/wefgﬁl‘)
potabie. #’Designed to accept
rotatable array S ta{rdard 2 'h.lf. sc-af fold
J. BIRKETT 2 Tre strak ! tubing- tubing available
RADIO COMPONENT SUPPLIERS - Lii_rﬁczo‘ltl:lj,';’rel. 20767 / from R.C.H. or local
ima METERS Size 10cm « Scm Approx i £2.50 For E . artners j,r.gn:e:: .= =“[ [‘—"’s’? Siﬂ_cdkl'sf A ioh
Two L.Birkett.
AIR SPACED VARIABLE CAPACITORS 200 350p ! top stay - uppiied comp. ete wit
with Siow Motion Dove 1 £2.50, 180 +380p 1 with D(;mlsr'ol seared Slow .‘.;.].t-r.\n LE)r.w [tzzs;, 125+ 125p.1 ) w‘ncb' Terylene rope'
Direct Drive i £1.95, 104 10+ 20p 1. Dwect Orve (0 £1.50, 200+ 220p | Dwect Drve o .
EXMILITARY COMMUNICATIONS RECEIVER R210, Frequency 2 1o 16MHz n 7 Swiched Bands AM puﬂgy blocks.Rawbolts
CW. 558, Aenal Inputs B0 ohm Balanced Line. Long Wire o Whip, CW Filler, BFO, Noise Limiter, comiphate with -
240 Volt AC Power Pack. Loudspeaxsr and Pair of Lightwesght Headphones Prnce £79.80 Carr. £8 00 - elc.
1o 108MH, £3.00. - -
RF POWER TRANSISTORS PTO787 GW 30MNz .t £7.95, PTBT85 J0W J0MHz or £9.95, BLXSZA 6W i % & aﬂtfﬂﬂa’ items
ATOMHz v £6.95, TPV583 No Delails UHF  £3.95, 2N3B66 « B5p, BFWI1BA 75p. @Insulator kit for vertical
RECTANGULAR LEDS 15 lor £1.00, 0 2 LEDS 20 Assorted Colours for £1.00, radiators
CERAMIC TRIMMERS 4 10 20p ! 7 1o 35p 1 10 to 60p i o 20p each ;
TUBULAR TRIMMERS 0 5p/ o 3p !« 30p each. ® Alternative winch
RIFA MINIATURE CAPACITORS 0 1ul 100vw 0 20 for £1.00. with brake or
AIR SPACED TRIMMERS 5p { (1 35p, 10p | & 50, 22p1  55p, 3501 v 60p, 57p1 (+ BSp, 100p1 motcrised
95p, Ditlerential Type 10 10p! v 50p, 30=30p! v BSp. winch
SIDE BAND CRYSTAL FILTERS 1 4MH:z BW 2 4KHz Upper and Lower i+ £11.95 pair
TT CRYSTAL FILTER 024CD 10 TMHz BW 6<Hz 1 £5.00. : '
MARLARD 4T0KHz FILTER LP1175 70tz & 65p. £’78inc.

WOOD AND DOUGLAS AND CMHOWES KITS AVAILABLE
ACCESS AND BARCLAY CARDS ACCEPTED. P.P. 60p UNDER £5. OVER FREE. UNLESS
STATED OTHERWISE

PHACTICAI. WIRELESS KITS @&

VAT & Delivery

plan view showing tilt
over assembly lowered

alternative lowered avoiding obstructions

.lul\- B8 19.70 “-uuph S0MHz Sept 86 21.50 positions
o BE 73.00 Pa ! May 86 49.30
_., 68 41.30 wsverter (144MHz 1F) Apni 86 41.00
Nov 67 24.90 Aer (144MH: IF) Apnil 66 44.00
Sept B7 26.60 o, sl
June ﬁf 19.70 gl Dec 85
M:',\.' Rq" g: Meon S0MHz n wsverter (28MHz IF) Oct B85 41.00
chB726.50  Meon 7OMHz Transverter (28MHz IF)  Oct 85 41.00
7 1930 on 144MHz Tramsverter (ZBMH7 IF)  Oct BS 41,00 |
gfg .l.wal :il.: *We will be ple_ased to quole for Ihle i
; \ BFO supply of tubing but due to transit |
s Sending Trainet costs your local stockisl may be
Automatic hanger Aulo Notch Fiiter Chﬁﬂp‘;f y d when notinu
PRICES DO NOT INCLUDE VAT, WHICH SHOULD BE ADDED TO THE TOTAL ORDER VALUE AND P&P RADIO CO MM UHICA TIONS HARDWARE
CHARGES. P&P = 70p UNLESS SPECIFIED. ARTICLE REPRINTS 50p (IF REQUIRED) ALL KITS ARE
COMPLETE (LESS BATTERIES). UNLESS SPECIFIED INCLUDING PCB CASE, ALL COMPONENTS, CONNEC- 28 Cunningham Close - Ringwood - Hants BH24 1XW €3 (0425)479226
TORS AND HARDWARE ALL COMPONENTS ARE NEW AND TO FULL SPECIFICATION .
CHEQUE, P.0.. OR ACCESS TO:
CPL ELECTRONICS &5 Close. | M h, TSB SHE
. TEL: 0642 591157
Other kits are avaliable plus a wide range of components elc
ACCESS, MAIL OR TELEPHONE ORDERS WELCOMED. FREE PRICE LIST ON REQUEST

USED AMATEUR EQUIPMENT?

| Buy, Sell & Exchange!

Whether SELLING or BUYING, if you're talking
TOP QUALITY USED AMATEUR EQUIPMENT.

Phone G4TNY for the BEST deals around
Phone Dave on 04024 57722 or 0836 201530, 9am to 7pm, Mon to Sat

Ask about our new ‘RIGSEARCH’ services.

‘Send SAE for lists. Personal callers by appointment, please.
G4TNY AMATEUR RADIO
MAIL ORDER 132, Albany Road, Hornchurch, Essex RM12 4AQ PART EXCHANGE
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crease toward more Mode ""JL" time as
activity on this highly effective mode in-
creases. More next month, by when all
systems should be functioning.

Othersats . . .

Finally, just so as to show you that in our
enthusiasm of filing most of our column
space with the new, we have not forgotten
our other amateur satellites, here are some
short topical news items.

The RS3A team report that Mode “T"
(21MHz up, 145MHz down) is unlikely in
the immediate future whilst the 21MHz
band i1s so heavily used for DX. K9CIS
reports hearing the OSCAR-13 engineer-

ing beacon on 435.802MHz 5kHz, by
listening to it being transponded wvia the
Fuji-OSCAR-12 satellite when the tran
sponder is under light use

Leonid Labutin UA3CR, back home in
Moscow from the highly successful trans-
polar ski-trek from UAO to VEB, reports
that RS-12 will fly next year. It 1s to be
fundamentally the same as its RS-10 and
11 predecessors, but both the telemetry
and the bulletin board system will have
modifications. Leo also reports that work
is now going on with RS-13, to be
launched in three years time. It will carry a
Mode “'B" transponder, a Mode "'J"" tran
sponder and other modes also.

The next three
deadlines are:
July 27,
Aug 31 and
Sept 21

Propagation

Previously, | have given my reasons for
needing a solar radio telescope and have
already shown how the dedicated antenna
and receiver were designed and built.
Therefore, the time has come to talk about
the results and believe me they were way
beyond my wildest expectations

The completed instrument began its
daily observations of the midday sun in
May 1968. The early work proved that
solar radio noise could be logged under
two headings, the individual burst Fig. 1,
and the continuous noise storm Fig. 2
The former can last up to 10 minutes and
the latter may continue for several days,
depending on the size and life-span of the
area of the sun where the radio-waves are
generated. The 4in length of chart in Fig. 1
represents 8 minutes of recording time
and clearly shows the burst length of 1.5
minutes. The system switched on automa-
tically as the sun entered the antenna beam
and Fig. 2 shows this start, plus an 8-
minute recording of a noise storm. Now
take a close look at the bottom left of the
chart and you will see the level of receiver
background noise when | checked the
system some 3 hours beforehand. Com-
pare this with the fantastic increase when
the sun, with a noise storm in progress,
entered the antenna beam

Although solar activity is generally ran-
dom and complex there are many similar-
ities between events. The advent of an
active sunspot usually produces a few
small bursts which increase and decrease
in numbers as the spot crosses the central
meridian and disappears round the oppo-
site limb. This takes about 13 days be-
cause the apparent movement of the spot
across the sun’s disc is due to the approxi-
mate 27-day rotation of the sun on its axis.
A noise storm is often recorded while the
spot is in mid-travel.

| recorded my first small burst and a

Fig. 3
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Fig. 1

single day noise storm on May 7 and 22
respectively and my first long burst, of 9
minutes duration, on August 13. This was
followed by a minor noise which started on
the 18th and lasted 3 more days. How-
ever, the sort of event that | was really
looking for began on October 26, with a
slightly noisy trace, and ended on Novem-
ber 3 with individual bursts. Many such
bursts were recorded each day but on
October 29, 30 and November 1, the sun
was very noisy throughout each observa-
tion. Around 1930 on the 1st an aurora
manifested and by 2000 auroral reflected
signals from amateur stations in Ireland
and Yorkshire on the 70MHz band and
Wales on the 144MHz band were in the
log. This was my first expenence of a
direct connection between the active sun
and an atmospheric disturbance. Not only
did llike 1t, but | knew then that all the work
put into the telescope was well
worthwhile

Towards the end of 1969, solar activity
was rising and | recorded radio noise on 16
days in October and on 27 days in
November

A major solar storm began on 1 March
1970 with high-amplitude individual bursts
inside a slight noise storm. It ended on the
8th with a period of gigantic bursts. Mean-
while, the storm was slight on days 2 and
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Fig. 2

5 and intense on the 4th, with various
sized bursts being recorded on the other
days. With all this activity on the sun it was
no surprise when an aurora manifested on
the 8th. This was a big one, because,
during its lifeume (1600-2200) auroral
reflected signals were received at my
home in Sussex from the Polish broadcast
transmitter at Gdansk and a south-coast
amateur on the 70MHz band, amateur
transmissions from Denmark, the Mid-
lands, the north of England, Holland, Ire-
land, Scotland and Wales on the 144MHz
band IBA (then ITA) television pictures
from their Band Il stations in London and
the Isle of Wight

In both cases the solar storms warned
me that the sun was ejecting particles and
that an aurora could appear at anytime.
Auroral displays (northern-lights) are rarely
visible from southern England, but the
strange effect that it has on v.h.f. radio
signals  (known simply as tone-A) 1s
enough to confirm its presence. Back now
to 1988 and readers’ reports

Solar

First, our congratulations to Patrick
Moore (Selsey) on his well earned award
of the CBE. We cannot begin to estimate
the value of his contribution to the world of

Fig. 4
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astronomy and the work he has done to
swell the ranks of amateur astronomers.
Although very busy, Patrick takes every
opportunity to observe and this time | have
his drawings of the sunspot group seen at
0830 on May 27 (Fig. 3) and the scattering
of spots which he saw early on June 1 and
5 (Figs. 4 and 5).

Cmdr Henry Hatfield's report showing
the numbers of sunspots and associated
filaments that he located in June with his
spectrohelioscope are listed in Fig. 6.
Henry also recorded individual bursts of
solar noise at 136MHz on June 6, 19, 21,
24 and general noise increases on days 6,
17,20, 21 and 22.

At his observatory in Bristol, Ted War-
ing counted 32 sunspots on June 4 and 18
on the 12th. In Edinburgh, Ron Livesey
identified active areas on the sun on May
7,9,10, 11, 13, 15, 16, 24, 25, 26, 27
and 30.

“"The monthly mean sunspot number for
May was 59.7,"" wrote Neil Clarke
GOCAS (Ferrybridge). He enclosed his
computer print out, Fig. 7, showing the
variation in solar flux units throughout the
month.

SOLAR FLUX
MAY 1988

GRCAsS
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Fig. 7

Magnetic

“"May was unsettled with a stormy peri-
od on the 6th and the Ap Index reached
125." said Neil Clarke and pointed out that
there were no quiet days below 10. The
magnetometer used by Karl Lewis in Sal-
tash showed that a magnetic storm began
at 2335 on May 5 and continued for most
of the 6th. The instrument was unsettled
after 0500 and recorded a storm from
0900 to 1600 on the 17th.

Aurora

Ron Livesey received visual reports of
“glows and arcs’’ seen overnight on May
6/7, active storm’’ on 7/8 and ‘glow"’
on 8/9 and 11/12, from observers in
Orkney, northern Scotland and a weather-
ship. He is the auroral co-ordinator for the
British Astronomical Association. In
Knutsford, Dave Coggins checks the BBC
transmission on 18.080MHz twice daily
and he noted a slight auroral tone at noon
on June 19.

Sporadic-E

During the presence of Sporadic-E,
strong f.m. signals are often heard in the
UK from eastern European stations who
broadcast between 66 and 73MHz. |
counted about 20 of these stations during
the disturbance on May 25, 26, June 3, 4
and 25; more than 30 at 1430 on the 2 1st
and 1230 on the 24th and over 40 at 1730
on the 27th. ltalian, Spanish and East
European voices were audible in Band Il at
the peak of the events on days 4, 5 and
21. | also received TV pictures and sound
on Ch.R3 (77.25MHz/83.75MHz) at 1010
on June 5, 1706 on the 24th and around
1800 on the 27th.

Dave Coggins logged signals on the
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Date Time Spots Groups Flares Filaments
6.6.88 0912 1 1 double spot
1 of 7 spots
2 of 3 spots 12
1 of 6 spots
13.6.88 1350 1 1 of 6 spots 8
146.88 1450 2 1 of § spots 8
15.6.88 137 3 1 of 5 spots 8
19.6.88 1512 2 1 of B spots T
21688 1445 2 1 double spot
10f 7 spots 12
22.6.88 1430 3 1 double spot
1 of 9 spots 7
23.6.88 3 1 double spot
Fig.ﬁ} 1 of 9 spots

DObservations from Sevenoaks by Cdr A. R. Hatfield

50MHz band from amateur stations in
Malta on May 22; Portugal and Mailta on
June 3; France on the 4th; many from
Scotland at incredible strength on the 5th;
Norway, Scotland and the USA on the 6th
and Portugal on the 19th. “'Scottish CB
fans were received here, on June 5, at
excellent strength,”” said Dave.

The 28MHz Band

From his QTH in Schoten, Patrick
Wagemakers ON4ARJ, using a Kenwood
TS120V and a 4 band dipole, worked
stations mostly with c.w. in Faroes, Ice-
land, Italy, Norway and the USSR during
May plus I88ITU on the 20th, 4N7N on the
25th and AY4F on the 29th.

In Bransgore John Levesley GOHJL
received signals from Brazil, Europe, Scan-
dinavia and Scotland with lots of fading on
May 26, South America and Scandinavia
on the 28th as well as Portugal and Spain
on the 31st. June began with England,
France and Israel on f.m. on the 1st,
followed by near Europe, Scandinavia and
Scotland (6th); Norway, Scotland and
Switzerland on f.m. (7th); South America
and Israel (11th); Europe and Scandinavia
(16th); Brazil, Portugal and Spain, amid
noise and fading, on the 17th; Brazil, Italy
and Spain (19th); Sweden (2 1st); Europe
(22nd) and local Gs, Germany and Yugos-
lavia on the 24th. In addition, John worked
I09SAZ/P on the 5th , DL2ZAAY on the
6th, SPBKBM on the 22nd and EASFCJ on
the 24th.

Propagation Beacons
First, thanks to Chris van den Berg (The

kinson GOEZL (Hanworth), John Leves-
ley, Greg Lovelock G3Ill (Shipston-on-
Stour), Ted Owen (Maldon), Fred Pallant
G3RNM (Storrington), Patrick Wage-
makers and Ted Waring, for their 28MHz
beacon logs from which | compiled the
chart in Fig. 8.

Don Hodgkinson heard WA4DJS on
June 4 and first timers WBS8FKL/4
(28.208MHz) on the 4th, EISFK
(28.230MHz) and PI7ETE on the 7th and
LU1DZ (28.216MHz) on the 13th.

During the first half of 1988, Ted
Owen's logs show a marked increase in
the number of beacon signals he received
each month compared with the same
period last year. The following figures
show the 1988 numbers with the 1987
comparison in brackets: Jan 26 (15), Feb
20 (7), Mar 56 (2), Apr 96 (14), May 101
(26) and Jun 102 (79). Ted also heard
IKEBAK/BEACON" on 24 .91MHz
around 1100 on June 22, 25 and 26.

Dave Coggins can just about hear the
50MHz beacons at Angelsey (GB3SIX-
50.020MHz) and Potters Bar (GB3NHQ-
50.050MHz) each day but the latter was
up in strength on May 28 and June 8 and
17. He logged the beacons in Cyprus
(5B4CY-50.498MHz) and Malta (9H1SIX)
on June 3, Portugal (CTOWW) on days 3,
8, 17 and 19 and Scotland (GB3RMK-
50.060MHz) on the 4th and 5th.

In addition to a weak daily signal from
the 144MHz beacons in Angus (GB3ANG-
144 .975MHz) and Wrotham (GB3VHF-
144 925MHz), Dave logged Wrotham
around S9 on May 16 and 17 and heard
the beacons in Cornwall (GB3CTC-

Hague), Dave Coggins, John Coulter 144.915MHz) on June 10 and 17 and Eire
{(Winchester), Henry Hatfield, Don Hodg- (EI2WRB) on the 16th and 17th.
May 88 June 88
Geacon 26 272629 3031 1 2 3 4 § 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 2
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Tropospheric

First, congratulations to G6HKM (Es-
sex) and GOHAS/P (Wilts), then
G1NUS/P (Staffs) and G4RLF/P (Wilts),
on taking first and second places respec-
tively in the full power and low power
sections of the Derby and District Amateur
Radio Society's 144MHz contest held on
March 13. G1DRG/P from Humberside
was the leading single operator entry in the
latter section. ‘'Thanks to all who took
part and especially those who submitted
station and/or county check lists which
makes adjudication so much easier,”’ said
Mike Sharp, Contest Sub-committee
Chairman.

When conditions are right, Simon
Hamer (New Radnor) checks the 144MHz
band with a Daiwa SRX-9 receiver and
HBOCV antenna. During the past year, he
has heard signals through 42 UK
repeaters.

The slightly rounded variations in atmo-
spheric pressure for this period, recorded
at my home in Sussex, can be seen on the
chart in Fig. 9.

934MHz

At 2145 on May 12, Ralph Rowlett GR-
587 (Upper-Caldecote) made contact with
stations in Leicestershire. At 2150 on the
13th, Bill Ellis WE-641 (Houghton-Regis)
worked into Doncaster and Wisbech.
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“"The pressure reading at noon, on June
10, at my QTH was 1019mb, by early
evening this was seen to drop off to
1018mb. Having seen European TV com-
ing in with my local BBC picture, | had a
look at the 934MHz band,” wrote John
Raleigh DW-04 (Bedford). John is the
secretary of The Four County 32cm Club
and from 2130 to 2359 he heard stations
from Birmingham, Humberside, Kings
Lynn, Leicester and Yorkshire.

At 2030 on June 20, Les Jenkins GB-
37, using a Delta One transceiver, collinear
antenna and mast head pre-amplifier,
made contacts in Hadleigh with UK-968,
Middlestoke (UK-33) and Sittingbourne
(UK-938) from his caravan in Deal. At
2100 on the 28th, he worked UK-1329
who was marntime mobile in the Thames
Estuary near Sheerness.

John Levesley UK-627, exchanged

words with stations in Guernsey on May
22, June 2, 6, 13 and 20 from his home in
Bransgore. "‘Following my visit to the
Channel Is. in May, conditions have coinci-
dentally been quite good between the
Dorset coast and south-west Hants over
to the Islands,” said John. He also con-
tacted JY-797 in Jersey and frequently
heard activity from Guernsey between
May 23 and June 21. He heard a mobile
station near Hungerford, a difficult path, on
June 2 in addition to his regular contacts
with fixed and mobile stations in rural
Dorset, Portsmouth and Yeovil.

The next three deadlines
are: July 27,
Aug 31 and Sept 21

Broadcast Round-up

Poter Share

As we move into high summer here in the
northern hemisphere, the sun has been
misbehaving, with solar storms and flares
resulting in sudden ionospheric distur-
bances at the end of June and somewhat
peculiar listening conditions on the h.f,
bands.

News from around the globe includes an
interesting item from the Soviet Union
which has admitted to the existence of
pirate radio stations, generally of the pop
music format, operating in the 1.8MHz
amateur band. When caught, according to
the answer to a question put by a Radio
Moscow listener, the operators are fined
between 100 and 250 Roubles (around
£100 to £250), and the equipment is
generally confiscated.

Radio Caroline’'s 558kHz transmitter
may soon switch to Dutch language pro-
gramming, in order to finance a new mast
for the English service, which presumably
will operate on a different frequency.

The Voice of Ethiopia surprised the
world during June when it announced test
transmissions in English beamed to East
and West Europe. Programmes were an-
nounced as being on 9.595MHz between
1800 and 1900, Monday to Thursday, and
on 7.2MHz Friday to Sunday. The signals
were all but inaudible in the United King-
dom, with a trace of the station heard on
the 31 metre band frequency during mid
June. The station asked for reception
reports to be sent to the station at PO Box
654 in Addis Ababa. It is unclear whether
the station intends to launch a fully-fledged
European service.

In an unusual departure, Radio Polonia
journalists have put forward the idea of
holding a meeting with their opposite
numbers from Radio Free Europe, in order
to enable an exchange of views between
the two organisations . ., !

On August 1 Radio Japan will begin a
transmitter relay exchange with Radio
France International for four and half hours
a day. Whilst frequencies had not at the
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time of writing been announced, the times
are for Japanese programmes from the RFI
French Guiana site—2200-2300 in Japa-
nese to South America, 0200-0300 to
South and Central America, and between
0330 and 0400 in Spanish to South Amer-
ica. RFl programmes will go out from
NHK's Tokyo Yamata site at 0930-1130
with French to Northern Asia, 1000-1100
to SE Asia and 2300-0300 again to SE
Asia.

Radio Canada International is in negotia-
tion with Radio Beijing for relays of Beijing
via Sackville and for RCl programmes to be
carried on transmitters in the Peoples’
Republic. Details are still being worked
out, but watch for further information in
this column.

In Scandinavia, Finland announced the
scrapping of its radio licence for domestic
receivers during June.

Australia’'s new Brandon short wave
transmitting site in Queensland, which
replaces the Lyndhurst site, was due to be
in operation by the beginning of July, using
three old 10kW transmitters, to be re-
placed in time by 100kW and curtain
antennas.

Europe

All times UTC (=GMT)

Finland has been noted with s.s.b. trans-
missions on 15.325MHz at 1000. USSR
feeders continue to be heard and to pro-
vide a useful source of listening material:
16.33MHz |.s.b. includes Moscow World
Service at 0800. RAl in Rome has English
to Europe:

0425-0440 on 7.275 & 6.165MHz

1935-19550n11.8,9.71 & 7.275MHz

2025-20450n 11.8,9.575 & 7.275MHz

Africa

Radio Cairo has English to Asia at 1300
on 17.595MHz and to Europe at 2115 on
9.9MHz.

www americanradiohistorv com

Any reports
for Broadcast
Round-up should
be sent to the
PW offices

Middle East

Radio Baghdad transmits in English at
2000 on 9.77 and 15.23MHz and at 0000
on 11.775 and 11.81MHz.

Asia and the Pacific

Afghanistan Home Service is heard from
around 0130 through the night on
15.225MHz, whilst English can be heard at
0900 on 9.635, 15.255 and 17.655MHz,
with French at 1930 on 9.665MHz.

The Deutsche Welle relay station at
Trincomalee in Sri Lanka is now testing
irregularly on the medium wave channel on
1.548MHz and on h.f. at 6.17MHz.

Bhutan is using 9.6 15MHz at present in
place of 6. 035MHz, and is due to increase
power during the coming months follow-
ing a complete renovation of its facilities.

Ulan Bator from Mongolia is on at 1445
until 1520 on 15.305MHz. A new interval
signal and broadcasts in Hindi from Radio
Veritas Asia can be heard at 0300 on
17.77MHz and at 1600 on 11.76MHz. In
Indonesia, RRI Ambon is heard on 4.845
ex 4.835MHz

The Pacific DX Magazine over KTWR
Guam is now heard on Saturday at 1000
on 11.805MHz and on Sunday at 0845 on
the same channel. China’s CPBS 2 station
on 5.075MHz puts in a good signal during
our morning, and includes the American
Music Hour programme at 1030 on Thurs-
day with a Sunday repeat.
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0400 322N T (rapid code
txmn) improving to 433N
0400 434N off the air 0600
0400 434N occasionally
falling to 322N and lost from

0400 434N variable, but

holds reasonably good for
this band until close 0910.
Occasionally down to 322

0500 433N falling to 322N
Q (s.s.b. from 15.39MHz,

0700 434N improves to
444N but may fall to 322 by

0800 Variable 433N Q (from
9.5675MHz) to 322N Q

1000 At best 434N but BBC
on 9.76MHz may cause
slight to severe interference

The VNG Time Signal in Australia is to 15.32MHz
be reactivated in August and will use 4.5,
7.5 and 12MHz. Staying with Australia, 17.795MHz
George Hewlett has written to me from 17 75MHz
Torquay in Devon. George is a monitor for
Telecom Australia (the body which runs 0600
Radio Australia’s transmitters) and has 17.715MHz
monitored broadcasts from down under
for around 20 years on a mainly daily
basis. George sent a list of broadcasts
which | reprint here A3 N
11.91MHz 0400 434N improving to 15.395MHz
444N by 0600
11.945MHz 0600 African Service splatter)
433Co-channel, N322A3 9 655MHz
mainly from BBC
15 315MHz 0507 French 433N 0600 1025
(English) 433N, some s.s.b. 9 58MHz
from 15.32
15.24MHz 0400 434N improving to 9 77MHz
444N (Berlin may cause
QRM after 0630)
15.16MHz 0400 434N falling to 322 A3 15.415MHz

N when co-channel station
heard after 0530

0900 Audible but generally
unusable due to co-channel
QRM N = Noise

WNorth and South America

Radio for Peace is heard on 13.6 7MHz
from Costa Rica at 2100 until 2400 and
announces 7.375MHz for 0000-0400.
The address is PO Box 88, Santa Ana,
Costa Rica. R. Huanta 2000 from Peru is
now heard on 4 755MHz.

KUSW in the USA operates on out-of-
band 15.69MHz with reasonable
reception between 1900 and 2000.
Disaster struck WHRI when their studio
complex burnt to the ground, and the
station is making use of temporary
facilities in Indianapolis. WMLK is heard
on 9.465MHz between 0400 and 0700.

That's all for this time round, but thanks
go to George Hewlett for his observations
on Radio Australia. All other contributions
will be gratefully received — write to the
Editonal Office in Poole.

Any reports for Broadcast Round-up
should be sent to the PW offices

SWAP SPOT

Have ARSSD receiver. immaculate, Hallicrafters S27 receiver. 27.8
o 143MHz KW Vanguard transmitter with Top Band. SEM
I'ransmatch. Thandar frequency counter. Advance signal generator,
all in good condition and with manuals. Would exchange for
[44MHz mobile. w.hov? GAVNG, Tel: 0733 231639
(Peterborough). 1466

Have collectors item. Avo valve tester (circa 1944), wooden transit
case. manuals and all leads. cte. Would exchange for PE HW7 or
Shimizu 1038 transceiver or similar. Tel: Tedburn St Mary 733, E479

Have Trio JR31O h.tf. amateur bands receiver. Would exchange for
FC-T07 a.tu. or CPC464 dise drive. Dave. Tel: 061-303 0409, E505

Have Acorn Electron with Plus One. lots of software. View. elc.

Would exchange for 144MHz handheld or portable.  Phill
GWOYWM. Tel: 0993 811747 (after 6pm). E486
Havea S20R Hallicrafters Sky Champion receiver in good condition.

also have No. 19 set variometer. Would exchange for any old Ex-Gov
v.fo. wohov? Tel: 0326 290711 (Helston). 497

Have Quad 22 sterco amplifier with control unit and RCA .m. tuner.
all in good condition. Also have cabinet. Would exchange for
v.hof/uh . scanner or 28MHz mobile rig. Dave GW4TWLU. Tel:
0970817775 Or Wyn GWATUD. Tel: 0970 617884 (cvenings). 1508

SUBSCRIPTION OFFER

One Year — £14.00
Two Years — £26.00
Three Years — £36.00
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Wherever you live, a Postal Subscription will ensure that you receive your copies of PRACTICAL WIRELESS
and/or SHORT WAVE MAGAZINE regularly, through your own letterbox, before it gets onto your
newsagent's shelf. Order a Joint Subscription and you will qualify for the Special Discount.

Fill in the Order Form below and post it to: PW Publishing Ltd., FREEPOST, Subscriptions Dept., Enefco House,
The Quay, Poole, Dorset BH15 1PP [no stamp required). Credit Card Orders taken on (0202) 678558.

Overseas subscriptions outside Europe are now despatched by Accelerated Surface Post for faster delivery.
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e SMALL ADS

Whilst prices of goods
shown in advermemems
are correct art the time

The prepaid rate for classified advertisements is 40 pence per word |
(minimum 12 words), box number 60p extra. Semi-display setting

J £13.24 per single column centimetre (minimum 2.5 cm). Please add

! 15% VAT to ftotal. All cheques, postal orders etc.,
| payable to Practical Wireless. Treasury notes should always be sent
registered post. Advertisements, together with remittance should be
. i sent to the Classified Advertisement Dept.,
Enefco House, The Quay, Poole, Dorset BH15 1PP.
Telephone (0202) 678558.

to be made

Practical Wireless,

of closing foyress,

readers are advised to
check with the advertiser
both prices and
availability of goods
before ordering from
non-current issues of the
magazine.,

Receivers and Components

Service Sheets

QUARTZ CRYSTALS and FILTERS

Large numbers of standard frequencies in stock for amateur,
CB, protessional and strial

Stock crystals £5.00 each (inc VAT and UK post). Any
frequency or type made-to-order from £6.50.

Phone or SAE for lists

GOLLEDGE ELECTRONICS
Merriolt, Somerset, TA16 5NS.
Tel: (0460) 73718.

TRANSFORMERS 2400 an 12V ot [OVA SIp cach, pestige
L0530 up o 30 trstormers. ' FALLE. 2 Gresstones, Gores
Vilkige, Jersey

SCANNER OWNERS. For thuse of you who wish to hear
more, we ofler extensive freguency istings and many scanner
mohifications. For full detls send o large SAE 10 S.5.C
PO Box 71, Bournemouth, Dorser BHY 111

FREE SCANNER AERIAL with every Realistie PRO-HEG
programmable scanner sold. 253200l Toie 1300MI Lz, W
memones. carriage free of charge. PRO-200M £H9.Y5 [ Acoess
amd Visa) Link Electronies, 228 Lincoln Road, Peterborough
Tel. 1733 46770

Educational

COURSE FOR CITY & GUILDS, Radio Amateurs
Examination. Pass this important examination and
abtin your licence. with an RRC Home  Study
Course. For detals of this and other courses YGCOLE.
GOSE, Carcer and professional examinations, cie.)
write or phone: THE RAPID RESULTS COL-
LEGE. Dept. IX26, Tuiton House, London SWY
408, Tel. 0447 7272 (Yam-5pm) or use our 24hr
Recordacall Service: 01946 1102 guoting Dept

1X26
Kits
KANGA PRODUCTS
Kits for the Constructor

S0V Durrrmy Lo Kt £7.95
RF Sidetone Generator £5.95
Marker Kit 10Hz lOMe(cj; £9.95
Our Ever Popular V F O Kil £9.95
Duptial Dhaal Frasquasncy Coundes £19.95
Onee Transcerce (on 1 pob s) £25.00

Drusad Band Roconver | 20 & BOm) mu
160M lor the FT77 A FTTO7
(Some Kits are suppised semi-Complete Please acd asp P&P

PLUS MANY HORE IN'I"EHESTING KI’TS TO BUILD

KANGA PHODUCTS. 3, LIIIES goan_ FOLKESTDNE CT19 4AU

KITS, Miniture v ho b temsmitier with microphone. tuncable
TVIeMHz. €50 Telephone  trmsnutter £5 Aulomati
telephone monmitor stopsstarts recorder 8099 Vowe operted
rebay £999, Recever preamplifier, 2M or [0ML 15dB - gaim.
L Sigmal mjectortrocer AFRF G395 Piptone { Roger-
bleep) L3 ACE (PW) % Greenheath, Hednestord,
Stafls W12 JAL

Kit Manufacturers — Amateur Radie Products
PROPRIETOR F POWELL
63 Princess Street, Chadsmoor, Cannock, Stafts WS11 20T
< Telephone (05435) 6487
PN MEEDN NOW 1 °2W RF DUT Don't ADD vat
We are now oifering 4 befier senace lof 4 and & mir wsers i e way of Dudt fs and
components Kits, ol luts inchtde box i specded Wt 1l watranty for Incse not able o
Busid here needs Full range o nents. Send A4S A E for kst No stamp no hsis
W Meon Bu ioe 64 mises 10mive IF, 2mare iF Gmire onky il
P W Meon bor dmtbres wsng 3 Gmire g Bult onty 80 00
Al above are for multy operalinn
Michung 1 2db bnear buit 0 5 watts in
Kt N boa anclisgeng Heatsink, Up 1o 5w out plas
2 5wt kneat fod 4 & mire 0 200 mw
AT swilching see prevous ads
PW RF voltmeter Juty BB full kil inc b
PW ORML: ‘Imum Wave DX Recesves Wit
P W Westhury 450-4B0KH? basic Wobibulalor ing box
W !lmﬂond& Apr 86 Kit for 10m IF
W Meon 2mire IF with addinonal PCB Gmitre pnly
Terms CWO Cheg 0\3 WISA ACCESS Ovder by phone mad Detvery Kits by
Bonll Kats 7 days 14 man o work guaranieed

Payment to F.J P_KITS-COMPONENTS 1o above Prices inc Postage
62

288 =88
Sge28L 8%

Zee
28

Prices range from only £4.50 —

CTV's or any combination £3.50 +

te Repair Data with Circurt

TECHNICAL INFO SERVICES (PW)
?6 CHURCH STREET, LARKHALL, LANARKSHIRE ML9 1HE
ne: 0698-884585 Mon.-Fri., 9-5, any other time: 0698-883334, for Fast Quotes
WORLD'S LAFIGEST COLLECTION SERVICE MANUALS — Most unobtainable elsewise.
large s.a.e. any quotation, no obligation to buy.
WORLD'S SOLE Suppliers of TV & Video Repair Manuals, etc. from TV TECHNIC
also such publishers as Heinemann, Newnes, TV Technic, Thorn, etc.

Every published service sheet in stock, supplied full size, not bits and pieces.
I.s.a.e.. any other single item £2.50 + |.sa.e.
Complete Circuit Sets for most Videorecorders only £7 set

L.S.AE. for QUOTATIONS plus GIANT CATALOGUE - NEWSL
FREE S/Sheet as available.
Comprehensive TV Reparr Manual £9.50. Complete Radio Service and Reparr Course £9.50
mple!e Repair & Service Manuals — Mono TV £12.50: CTV £17.00; Video £19.50
- Mono TV € 9.50; CTV £12.50; Video £10.50.
€3M + L.S.A.E. BRINGS THE ONLY COMPREHENSIVE SERVICE SHEETS & MANUALS
CATALOGUES plus FREE CHASSIS GUIDE and £4.00 OF VOUCHERS.

o service sheets made)
ETTERS - BARGAINS -

s e g de ok sk gk e de ok e ke ok ok ok o e e ok

* WORKSHOP SERVICE MANUALS

*Any Colour/Mono TV, Amateur Radio, Military
Surplus, Music System, Vintage Valve Wireless *
etc elc. £5.00 plus LSAE.
Any Video Recorder. £10.00 plus LSAE.
FREE Catalogue Unique Repair and
Damoauldss for LSA
MAURITRON (PW),
8 Che Tree Road,
Chinnor, Oxon, OX9 4QY.
g dr sk de e s e o e ke e o e e o ke e

* %

s T
2 2 2 %

Software

FAX FOR YOUR SPECTRUM

RECEIVE FAX PICTURES ON YOUR SPECTRUM
WEATHER MAPS ETC

REAL TIME CLOCK. CONTRAST CONTROL
WIDTH CONTROL. SCREEN STORE ETC

SAVE RECEIVED DATA TO TAPE OR DUMP TO YOUR
PRINTER

THE PROGRAMME NEEDS AN EXTERNAL DRUM
SPEED GENERATOR
PROGRAMME ONLY £9.00
DRUM SPEED GENERATOR £24.00

S.A.E for details of alf our products

N LE.P ELECTRDNCS UTO. i

—
Unit 45, Meadowhill Fst., Dixon Street,
Kidderminster DY 10 THH. Tel: (0562) 753893

COMMODORE COMPUTERS (+4, Cl6, 64, 128). “M

CROCOM” cwirtty tx/nx with superb morse witor. “TURBO
LOG" ultimate hgh speed station log. "MICROCOM IN-
TERFACE" ready built. 5.A.E. 10: Moray Micro Comput-
ing, Enzie Slackhead, Buckie, Moray, ABS 2BR. Tel. 0542
T34,

For Sale

“GRUNDIG™ INFRA-RED REMOTE CONTROL “VIF-K1™
comsists of Transotter TPV3ISS & VIF-EL brand new & boxed
L PEP L2 Box ol 10 VIF-EL £9.90p PAP £3. VIDEO
HEADS (GRUNDIG 2x4 Super) with head assembly £29
P&P 2 2x3 SUPER panel - DTF. SERVO, VIDEO,
CROMA . STEREQ-TON, MOTOR-BOARD, MODULA-
TOR & TUNER all £5.9 cach P&P £1. VIDEO TAPES
VOCI o, VOCIR0 £79% P&AP L1 REMOTE CON-
FROLS sutable for wse with FERGUSON. JVC. PHILIPS.
SONY, GRUNDIG, ITT brand new boxed £1995, PAP £]
GRUNDIG 224 SUPER STEREO £79 & £8Y9 (callers only).
SURPLUS STOCK WANTED. STAN WILLETTS, (PW),
37 High St West Bromwich, West Mudlands BT 6PB
021 553 118

SELECTION P.W. MAGAZINES duting from [US6- 1965
v SAES A SINCLAIR. | Northtickl Avenue, Wick.
Caithness

TERTRONIK OSCILLOSCOPE, vvpe 536, 10MELz, dual
troaww, goend comdition, €750 Tel (070K) 835763 (5, Essex)

PRACTICAL WIRELESS 19%49-198% (5 missing) anv offers.
phione teh 33 2003

VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY !

0o 20 volts up 1o 15 amps D C_Fully stabdsed Twan paned melers lon instant
- voll

age and current readings. Overload ‘pvmuum Fully varable Operates
rom 240V AC Compact Uind sze 9.5 dns £36 + Posi £2

RADIO COMPONENT SPECIALISTS

337 WHITEHORSE ROAD, CROYDON
SURREY, UK. Tel: 01-684 | visA |

1665
List, Large S.AE Delivery 7 days Callers Welcome Closed Wednesday

ORDER FORM rLeASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless for

insertions. | enclose Cheque/P.O.for £ ..

CAT.heading ...........

NAME

ADDRESS

PRACTICAL WIRELESS

Classified Advertisement Department,

Enefco House, The Quay, Poole,

Dorset BH15 1PP. Telephone (0202) 678558
Rate 40p per word, minimum 12 words.

Box No. extra,
PLEASE ADD 15% VAT TO TOTAL
Company registered in England.
Registered No. 1980539

Registered Office: Towngate House,
2 Parkstone Road, Poole, Dorset, BH15 2PJ. 988

www americanradiohistorv com
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Valves

HAVING DIFFICULTY OBTAINING AN OBSELETE
VALVE/TRANSISTOR/.C.?

We iry harder to locate rare types! Delivery either ex stock (1-2) doys or from our overseas sources (5-8 days).

WE ALSO STOCK ALL POPULAR TYPES - USUALLY THE LOWEST PRICES ANYWHERE
(compm'e our. pr!ces listed below!) we'll nearly always beat any written quote. Large discounis for wholesale
lex for an i diate quote. Free advice re ival, etc. (we've specialised in valves
and tmustsmrs since 1982). New boxed guaranteed valves. Good quality brands (Mul.Bri.STC eic.)
Phonefaxtelex for immediate quote an any type not listed - ask for Martin Billington

Please add 15% VAT to all prices and £1.15 p&p per order. Telephone your order quoting VISA. BARCLAYCARD (not ACCESS - sorry),
or send cheque for prompt despaich by Ist Class Post. All parcels insured {at our expense) against damage In transit.

Racal MA 211 Aerial TuningUnit _............. £145.00 ea.

RacalMS 61 Line Prog. Unit ... .. ... £35.00ea.
Vemier Dial 0:100 25mm with Brake ............... £3.75ea.
B8R 50W. W/W. Vicontol 4™ D.shaft £1.75ea.

HIGH VOLTAGE ELECTROLYTICS
15160V D.C. Wkg 60p.
40p. 47160V D.C. Wkg £1.50
4/440v D.C. Wkg £1.25

1/360V A.C. Wkg ... 35p.
27360V A.C. Wkg ..
45280V AC. Wkg 40p.
6360V AC. Wkg ... 75p.
CO-AXIAL CABLES

LDF 4/50A Heliax %"
LDF 4/508 Heliax >

AG 215 B/U Co-Axial .
ARG 178 B/U Co-Axial
CA 190 Co-Axial

ALL PRICES NCLUSJ’I»E l"'.l" +P&P

S?HIIIGFIELEHOElI.I!gE TYSSEN SE.,LDIMI E8 ;Ill.km

Telephone: 01-248 5217 Aliow 10 days delivery

BLEGT 2.2 | BB -85 | DOVDE-40A 200 Phomw. Ll o tebes bor our vabew catalguee or & guede on your
EVBG 1.20 | GIM 2,40 | LUCHAZ 2m megunTTReTIS, 5

EBaLC 300 | GIIT M 340 | UF4Y L Bl Ea

EBBLC My 450 | KTB675804 LiLat 7.00 I l\

EBIOF 24.00 | RCA 9.00 | uvar im

ECCAY 80 | KTB8 LSA 10.75 | 400508

FCCA2 80 | ME13E My 600 | e 58.00

FCC83 33 | MBIIT My 700 | cpooqm 14.00

ECCHS Ml 1.00 Mﬂ‘fu? M 5.00 WI Leu “'

:IH}? i :g JH : ﬁ w‘?s Bt H : GOOD QUALITY-LOW PRICE-RARITIES A SPECIALITY
Eraz 165 p{fe,‘ B0 | BHAG 1.00 39 Highlands Road. Horsham, Sussex RH13 518
FFa5 B0 | PCLEDS 80 | 6H3ISTC 9.00 {Callers welcome but by appointment only).

EL34 280 | PLsos 19 4.45 | 1261 17.00

vt 570 | oover 2o 2200 | 5063 700 Phone 0403 210729  Fax 0403 210108  Telex 87271

Magnetrons, Klystrons, trav-wave tubes also stocked.

Ofice hours Mon - Fri 9 am. - 6,30 p.m.

[Answerphone, telex and fax left on overnight and weekends)

GMLL's SPECIALS Toshiba 2802290 (outputs for FT707. T R ENG COSIEE T S T T P
07 & 77) 4990 pair, Black Star 60MEY counters £139.99, BAND TRANSMESSION (SWF One to One 40, 15 and 10 and Dne Poit Fuve 1o
b new 2GHZS version S ACE. leafler. FIIOTEBZD Bas One 80 and 200 AND SWL's, AND LONG AND MEDIUM WAVE BANDS FOR

FM units for FUINTZD MK3 €45 pop. AT LAST CW. Filters
FEHNZD 0B Phone. Double balanced mixer FUIOTE

BOU's Loops 21 nches square or tnangle O1Y. projects Mo special skills
required Circuss, Pants Lists with sowrces of supply and full assembly data. HIGH
FREQUENCY LDOP 30 19 10 Metres £5. LONG AND MEDIUM WAVE LOOP for

B MkI LY \\;.-\R('.KI.[\ Lall 3 new bands) F1 ||!| M“.' MK2 B BCL's £1 LONG WAVE MEDIUM WAVE AND SHORT WAVE LDOP 1500 to 10
& Eonly L1950, 60560 NEC par £38 p.p. NEC 1I2ZBYTA cach Metres FOR THE BCL AND SWL fR. SHORT WAVE ATU FOR USE WITH EITHER
€7 pop. 61461 GE. pair £27 pop. Hob, Late Septearly Oct A LOOP OR LONG WIRE ANTENNA £4. RELD STRENGTH METER £2. DLY. pre-
phone. BCard, Aceess. GILLL HOLDINGS AMATEUR P L. MW and SWave £2. SAE oo detals.  Phioks Gogr HAO Monmal £4

ELECTRONICS, 45 Johnston Strect, Biwkbum, BB2 1EF,
(11254) 39503

F. G. Rylands, 3 Parkside Avenue, Millbrook, Southampton S0 SAF
Tel (0703) 775064

Q.S.L. Cards

QSL CARDS New 1988 Impact Designs. Single and multi-

MICROWAVE TRANSISTORS and Devices for Industrial
use. Quatation sent on reguest. TSUTOM YOSHIHARA,
C1-105, Deguchi-cho 34, Suiti-shi, Osaka S, Japan,

WAVEGUIDE, FLANGES & DISHES. All standard sizes &
<|Ik"_.'5 (new material only) from stock. Special sizes to order

CALIBRATION

Need not cost a fortune. For a free quote on your
D.MM., oscilloscope or frequency counter. Send
type of instrument, Make and Model details to:-

colours, personal designs and with Amencan style raised print

For the best value around send sae tor CONTACT Call: [AR]" STATION 01-228 7876. 22 Howie Street.

CARDS. 11 Winchcombe Road. Bispham. Blackpool FYS London SW11 4AR.

3HI. MORSE CODE PHEPARATION |
Cassetie A° 1-12 wpm for amateu
Eﬁ!\eﬂ 12-25 wpm for

= i . . cassette s
Miscellaneous Prce of each cassefie booklets) £4.95
Morse key with separate batlery (PP3) — drven sod-state oscillator
- and sound ir for sending practce. Pnce of

HEATHRIT UK. Spares and Service Centre. CEDAR Wmm'mww £8.95. &

: e = " : i Tewhes. nciuges posiage eic. Eunope ony

:["I..l\'(1'|ky{\ \]llfl \il:‘{{:l]‘ “-I\_| ‘:ul: n Drive. Bredon, Tewhes MH ELECTRONICS (Dnﬁ PW)

il w 27 12 Way, Miion, Portsmouth 8LS

Calibration Dept. 3%z DIGIT
Blueharrow Limited, D.M.M.
Brookside Cottage, FROM £5.00
Main Road, (calibrator
Brighstone. 1.O.W. PO30 4DJ to BS5750)
THE SCIENTIRC WIRE COMPANY
811 Forest Road, London E17. Telephone 01-531 1568
ENAMELLED COPPER WIRE
SWG 8 oz 4 0z 20z
B1to 34 3 63 209 1.10 088
35 to 39 3.82 231 127 093
40 1o 43 6.00 3.20 225 1.61
44 1o 47 a 6? 5.80 3 49 275
9.58 369
SILVER PI.ATE!‘.‘I CDP‘PER WIRE
14 10 30 10.10 197
TINNED COPPER WIRE
14 to 30 397 241 1.39 0.94
Fluxcore
Solder 5.90 325 1.82 0.94

Post free, please add VAT (« 15%. Orders under £3.00 add 50p.
SAE for list of copper and resistance wire.

Dealer enquiries welcome.

SPECIAL NOTICE TO READERS

Although the propoetors and stall of PRACTICAL WIRELESS take reasonable precautions 1o prolect the interests of readers by ensunng as far as
practicable that advertisements in PRACTICAL WIRELESS are bona fide, the magazine and its Publishers cannot give any underialuings in respect of
clams made by advertisers, whether these adverisemnents are panted as part of the magazine. or are in the form of inseris.

While the Publishers will give whalever assistance thay can 10 readers having complants, under no circumstances will the magazine accept liability
for non-receipt of goods ordered, or lor late delivery, or for laults in manutaciure Legal remedies are avalable in respect ol some of these
ocrcumstances. and readers who have complants should address them 1o the advertiser or should consull a local Tradings Standards Othce, or a
Cizen's Advice Bureau, or therr own sobcitor

INDEX TO ADVERTISERS

Aerial Techriques Kanga Products 62
AH Supplies Lee Electronics 33
Aurcastie "‘9 Lake Electronics 13
Allweld En%rc\eering 13
Amateur Electronics UK/Holdings Lid 63 Mapiin Cover 4
Amateur Radio Communicalions B Mauritron 62
.R.E. Communications Lid ar Merlin Systems 12
BARTG 83 M H. Electronics 63
Eiliunglon Valves . 63 Photo Acoustic Ltd o 32
irkitt J 57
Radio Communications Hardware 57
Ei:g:;’srfw Ld E Eadio ghomponem Specialists ) 62
adio Shack 64
Cambndge Kits 55 Randam Electronics . 49
Colomor 49 Rapid Results it 10
CPL Electronics 57 RAS Nottingham 13
Datong 1 Raycom Commurications Systems 25
Dewsbury Electronics ] RST Valve 1"
Dressler munications Lid 10 RylandsF G 0 63
Electronic Equipment Co (London) Lid B3 Scientific Wire Company B 63
Elliot Electronics 57 SEM 10
FJP Kits 62 Short Wave Magazine . 55
Garex 12 South Midlands Communications Cover2.6.7.55
Golledge Electronics 62 Spectrum Communications 8
G4TNY 57 Stephens James Ltd 13
Howes, C M Communicalions 1" Tandy ; 21
lcom (UK) Lid 4,5.43, Cover 3 Technical Info Services 62
ICS Intertext 55 Technical Software 12
J &M Amateur Radio 49 Ward Reg & Co Lid 49
J & P Electronics Lid 62 Waters & Stanton 2.3

SHORT WAVE MAGAZINE READERS

DUE TO A TYPESETTING ERROR, THE HOLIDAY PERIOD OF JOHNSONS

SHORTWAVE RADIO IN THE AUGUST ISSUE OF SWM WAS INCORRECT.

THE ACTUAL DATES WHEN THEY ARE CLOSED FOR ANNUAL HOLIDAYS
ARE 20th AUGUST - 3rd SEPTEMBER.

B.A.R.T.G. RALLY
SUNDAY AUGUST 28th

at

et de i o e o e e o o o o o o

:: ON-SITE CATERING *:
«% EASY ACCESS BY CAR | o v
% TALKIN S22 & SU22
* ok MANY TRADE & *k

*%  DISPLAY STANDS *k
dedk ok ok ok ok ok ok ok ok ok ok ok kR

*%  CARBOOTSALE  ** e

l\jns

2

3 Connes
3

OPEN 10.30 to 17.00

dhdhkkhd kb bk

% THE NUMBER ONE RALLY OF THE YEAR §

n FOR DATA COMMUNICATIONS 3

ko kb k kb koo

Further detas available from.,

PETER MICOL GaVXY
38 Mitten Avenue, Rubery, Rednal,
Telephone:

Practical Wireless, September 1988
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Dustributed by COMAG

Farmdon Road. Market Harb
first huving been gven, be lent
otherwise disposad of o mnbited oo

BN YOUR LOCAL DEALERS N

TO FILL THIS
SPACE
CALL:

0202 676033

[IRELAND
Radcom Electronics

lcom, Yaesu and most Amateur
Radio Accessones ex stock.
NEW PREMISES:-
Unit 4, Albert Quay,
Cork City.
Tel: 021-632725 and
088 553947
(Mon-Fri 9-5 and Sat 9-3.45)

LONDON

Henry’s
271MHz/934MHz Rigs &
accessories in stock

Lists - S.AE. (Ad) - 26p
Full catalogue (TG/P) -
large S.AE. £1.00
404 Edgware Road,
London W2 1ED
Tel: 01-724 0323
(Open 6 days a week)

ESSEX

Selectronic
The UK's leading suppliers of
934MHz personal radio
equipment
203 High Street, Canvey
Island, Essex

Tel: 0268 691481
{Open Mon-Sat 9-5.30)
Amateur radio equipment also in stock

The Official Icom Importer

Unit 8, Sea Street
Herne Bay, Kent CT6 8LD
Tel: 0227 369464
Fax: 0227 360 155
Open Mon-Sat 9-530,

(Lunch 1-200 pm]

Official Yaesu Importer

S.M. House, School Close,
Chandlers Ford Industrial Estate,
Eastleigh Hants SO5 3BY.
Tel: 0703 255111

Importers of the Nevada
range of 934MHz equipment

189, London Road,
North End, Portsmouth,
Hants, P02 9AE
Tel: 0705 662145

HERNE BAY SOUTHAMPTON PORTSMOUTH DEVON
ICOM : Nevada Reg. Ward & Co. Ltd
outh Midlan e g. - Lid.
ICOM (UK) LIMITED gummunicdaat]in#s Communications 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)

BUCKINGHAMSHIRE
Photo-Acoustics Ltd.

Approved Kenwood, Yaesu and
Icom dealer (part exchange
always welcome)

58 High Street, Newport Pagnell,
Buckinghamshire MK16 8AQ
Tel: G908 610625

(Tues-Fn 9:30-5:30, Sat 9.30-4.30
Closed Mondays

SOUTH WALES

ELECTRO
DISPOSALS

2000 sq ft of surplus equipment
and components

UNIT 31, LONLAS WORKSHOPS

SKEWEN, NEATH.
Tel: 0792 818451

LONDON

AMCOMM OF LONDON

Approved dealer for Yaesu
and Icom

373 Uxbridge Road,

London W3 9RN
Tel: 01-992 5765

(Mail order a speciality)

PLEASE
MENTION
PRACTICAL
WIRELESS
WHEN REPLYING TO
ADVERTISEMENTS

MERSEYSIDE

MGR SERVICES

Wirral based communications
ICOM - YAESU - M.MODULES - HOWES
— CIRKIT — WOOD & DOUGLAS -
PART-EX — AERIALS — PMR — MARINE -
MET ANTENNAS — ALINCO -
HEATHERLITE — SPECTRUM COMMS
48, Shrewsbury Road,
Oxton, Birkenhead, L43 2HI.
Tel: 051 653 3437
(Caliers by appomtment 9 am-9 pm. Mon-5al)

SOUTH WALES Wi/ 3

A.C.S. SYSTEMS

PACKET RADIO: ST-PC-AMIGA COMPUTERS
AMATEUR SOFTWARE FOR MOST

COMPUTERS
SATELLITE TELEVISION SYSTEMS

1CS DEALER FOR DATA COMMUNCATIONS

19, CILHAUL TERRACE. MOUNTAIN ASH. MID GLAMORGAN
SOUTH WALES CFS IND TEL 0401 476040 SAE
CALLERS BY APPOINTMENT Sam Spe Mon Sai usT

CHESHIRE
FLIGHTDECK

THE AIRBAND SHOP

Specialists i Arband and Shortwave
TECEWETS
Othcial agents for Sony, Signal, AOR, Revco
Lowe and Kenwood {rec’s only)
FAIRBOTHAM & Co. Ltd.
58-62, Lower Hill Gate,
Stockport, SK1 3AN.
Tel: D61 480 8080
fclosed 100-215 & all day Thursdays)

WEST SUSSEX ™" BN

BREDHURST =
ELECTRONICS LTD.

High St, Handcross, West Sussex
Tel: (0444) 400786

Sduated at the Southern end ol

wescwre| MZ3 Easy access to M5 and
o
oy South London
@ pon on 1 sampn  LAESU
except Wed Sam: 12 30pm
S5t 10am-apm ICOM

DO YOUR HORSE TRADING WITH RADIO SHACK

BUNDLED WITH
ALOT

(Just around the corner from West Hampstead Station on the Jubilee Line)

THE FINEST EVER SCANNER

PRO 2004

OF EXTRAS £349. 95

FROM RADIO SHACK

RADIO SHACK LTD

DO YOU HAVE
AMATEUR RADIO
EQUIPMENT THAT YOU
WOULD LIKE TO TRADE
FOR COMPUTERS,
PRINTERS, ETC?

— CALL US —
FOR THE BEST DEAL.

FOR
COMMUNICATIONS & COMPUTERS
YAESU TANDY
KENWOOD | COMMODORE
ICOM AMSTRAD
5 — ETC —
ICOM DAISY, DOT
AND LASER
L) PRINTERS
N PSION
ORGANISERS

188 BROADHURST GARDENS,
LONDON NW6 3AY

Pubtbshed on the second  Thoresday ol coach month by W Publishoge | omned. Enclooe Flouse
Fivastowh Rosiud, West Dirvton, Muddleses VBT 701

Lt South Adewa Centoal News Apency | uld
RSt

Lo

otherwis

Giro Account No. 588 7151

The Quav. Poole. Dorset BEHT
wlephone West Diriston JH055, [ X137
Subsenptions INLAND L1 and OVERSEAS (bv A S P L8 L
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Built-in AC power supply

Built-in automatic antenna tuner
SSB,CW, FM, AM,RTTY
160-10M/general coverage receiver

The ICOM IC-761 has many features in-
cluded in asingle unitand operates on all the HF
bands with general coverage reception from
100kHz to 30MHz. A 105dB dynamic range
receiver, high RF sensitivity and steep skirted IF
selectivity makes the 1C-761 ideal for Dx’ing,
contesting and shortwave listening.

Additional features include 32 fully tunable
memories, variable RF output power to 100
watts, passband tuning and IF shift plus tunable
IF notch, RF speech processor, noise blanker, RF
pre-amp and 20dB attentuator.

lcom (UK) Ltd.

Countonus!
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| PBT/IF SHIFT

Directkeyboard entry
Passband tuning plus IF shift
QSKupto 60 wpm

Cl-V communications interface

Direct frequency entry is via the front panel
keypad or by the main smooth action tuning
knob. For the CW operator a built-in electronic
keyer, semi or full break-in operation up to
60 wpm is possible.

Accessories to complement this exciting
new transceiver include the SM10 graphic
equalised microphone. SP20 external loud-
speaker with selectable filters, EX310 voice
synthesizer and HP2 headphones.

For more information on the IC-761 and other
ICOM Amateur equipment contact your nearest
authorised ICOM dealer or phone us direct.

Dept PW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.

Helpline: Telephone us free-of-charge on 0800 521145, Mon-Fri 09.00-13.00 and 14.00-17.30. This service is strictly for obtaining information
about or ordering lcom equipment. We regref this cannot be used by dealers or for repair enquiries and parls orders, thank you.

Datapost: Despatch on same day whenever possible.
Access & Barclaycard:

: Telephone orders taken by our mail order dept, instant credit & interest-free H.P.

N
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SINGLE-ACTION
WIRE-STRIPPERS

Extremely quick and

easy to use. Just place %
wire in jaws and

squeeze handles Wire

1s neatly stnipped in

one simple action.

Also includes tension
adjustment and cutter.

NEW LOW PRICE

&4 95

YOU CAN'T
BUY CHEAPER

HELPING HANDS

Remarkably low price on this most useful
piece of equipment. Two fully adjustable
crocodile clips hold peb's etc. firmly and
glass magnifier allows close inspection.

SUPPLY THE
TOOLS!

SO YOU CAN
FINISH THE
JOB WITH
EASE!

2 SALES 0702 554161

HOBBY VICE

Lever operated suction grip base holds
tightly to smooth non-porous surfaces. Ideal
for holding small components and
assemblies. Metal faced jaws 37x | lmm,
open to 35mm. Base 60 x 60mm. Height 68mm.

UNBELIEVABLE £

95
PRICE ONLY e

SOLDER by ADEPTO.

INCREDIBLE LOW-PRICE
TRIAL OFFER TO LAUNCH
OUR NEW BRAND

(=£5.99+VAT)
PER REEL

or in boxes of
20 reels (10kg)

£$99I

(=£4.34+VAT)
PER REEL
(SC20W price £99.80).

Top quality standard flux-cored solder
designed for hand and machine soldering of
electronic components. Manufactured to
BS219 Grade KP, BS441 Grade 2 and BS5625
Class 5a. The solder is a 60% tin, 40% lead
alloy containing a non-corrosive flux. Solder
starts to melt at 183°C and is fully molten at
188°C. Available on Y2kg reels in 0.7mm dia.
(22 swg) and 1.2mm dia. (18 swg). Perfect
for use with all hand soldering 1rons
including Antex, Weller etc.

“The finest soldering irons in the world.” - Maplin recommend Antex.

Precision soldering irons that are a pleasure to use. Low leakage currents, ceramic
element, shatterproof handle. Itall adds up to the number one soldering equipment for the

hobbyist. Use CS type for very
fine work, XS for general use.

SOLDERING IRON KITS

CSor XS Iron complete with stand, aDldeI
and ‘How To Solder booklet.

. ALL ITEMS SUBJECT TO AVAILABILITY

SOLDERING
IRON STAND

Suitable for most
soldering irons

SUPER
D LOW

‘“\}  PRICE
Ol ).

ALL PRICES
INCLUDE VAT.
PLEASE ADD 50p

TOWARDS POSTAGE.
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UNBEATABLE TRIAL OFFER
PRICE ON ADEPTOFINE
QUALITY SOLDERS.
%kgroolmﬂ:I or in boxes of
ONLY 20 reels (10kg)
mm
(=£6. 93+VAT) (=£4. 99+VAT)
(SC21X price nu.oo).
DESOLDER
PUMP
Powerful pump
action and
plunger
guard

INCREDIBLE
LOW PRICE

ggg? £ 23:

2 S 48EFRHAR ELECTRONICS

P.0. Box 3, Rayleigh Essex, SS6 8LR.

MANY
MORE
PRODUCTS
INSIDE!

Pickupa
copy of our

piant512 page
catalogue Irom
WHSMITH
for just £1.60.

Shops at: O Sutton New Road, Erdington, Birmingham. O 302
Gloucester Road, Bristol, O 159-161 King Street. Hammersmith,
London. ©8 Oxford Road, Manchester. O 46-48 Bevois Valley
Road, Southampton. O 282-264 London Road, Southend-on-Sea.
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