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UK's Besi Prices?

Even Lower
Than our Advert
- - On some items!

Call Us Now

ISO 9002
4 Engineers
10 Days Approval

Radio Comm{fications
Full Catalogue

176 Pages Full Colour
Crammed with Products
Some never advertised

£3.95 post paid.
Full refund if not delighted

’*- FREE-PHONE ORDER LINE

g‘v‘ i — A~
4 Q f ANK 0500 73-73-88
R A S|V J v‘ J f f J

. w&s\ 22, Main Road, Hockley, Essex. SS5 4QS

\ \ PLC /I Open Mon-Sat 9.00AM - 5.30PM Web Site:- hn_n:a'.-"www.—\;vate.rj—and—stanton co.uk

. Read the latest Hot News on our Web
ALahYa= of Service to ol T
/C | /\ S UK Amateurs SronE: 3?232?3 20?8353 ~T

The NEW FT-100 Eenquires 01702206835
. 18MHZ-430MHZ!  ray  orriieiees
> £1295 apprc% — E-mail sales @wsplc.demon.co.uk
ax

Seno‘ for advanced data sheet

L; Hora C-150 L@gg

@ 2 Metre Handy

i O

* 25/12.5kHz Steps 130~ 170MHz Rx
*1750Hz Tones * 20 Memories

* Scanning» * Baftery Save
*5W (Ext 12V)r * LCD Readout

* Keypad Entrye "B 1 AA cell case
* Antennar * Manual

*12 Month Full Warrantyr
10-Dey porovl.
Kachma SOSDSP HF Transceiver

it’s Amazingl

89 guto atu version

100W HF All bands + Receive 100kHz - 30MHz
Filters for SSB 3.5, 2.7, 2.4, 2, 1.7kHz

Filters for CW 1kHz, 500Hz, 200Hz, 100Hz

Band Scope, DSP filter, Memory keyer, log book,
VSWR meter, Smith Chart, pre-amp, 20dB attenua-
tor, plus many software controlled functions.

SGC-2020 QRP HF Transceier _

Main Features

- - - g- [ ! . — C rann a3
1.8 - 30MHz d
: ! - Air Ban
0 - 20 Watts SSB and CW with full break-in. Can run AM
from 12 volts or internal pack. Delivery expected at the

end of March

UK’s Top Dealer for YAESU, KENWOOD & ICOM

Q “YAESU
FT-3000M 2m + Wideband RX
Save £50 — S

AR-1 46 2m 50W

3 Power levels - Wideband receive
40 Memories plus call channel AR-446 70cm

7 Programmable steps 35W £269

Channel or frequency display
The best sensitivity in the business
Keypad mic and mounting kit
CTCSS Encode and Decode!

\ c-a08 From
. HORA
70cms
Handheld
Full
CTCSS

£89.95!

FREE Postage

SeeciaL OFFer PRICE
Full CTCSS; 20 memories; 1.6MHz repeater
shift; Priority channel, Scanning; Dual watch; Dual
mode squelch; PTT lock; 12.5/25kHz steps,
230mW output - all from just 2 x AA cells

£349

2m/70cm 7OW plus wideband rx including AM aircraft
band SIGDO Packet ready, A bargain at this price!

a2 pp)® AT600 Dual Bander

New Low

YHCE £249

PW says: “an incredibly well
priced radio - amazingly sen-
sitive - audio - worked very
il well with 12.5kHz channel
Bl spacing - An Absolute
& Cracker”

*2m/ 70cm

" CTCSS encode/decode

* Full DTMF + 1750Hz tone
* Alphanumeric memories

* Fulf duplex

* CTCSS tone reader

* 29 programmable features

* AM airband receiver
" Rx up to 990MHz
* Ni-cads and charger




EXCLUSIVE 10 DAY APPRO

VAL - On All Mail Order Sal

Ty o £15

1.8MHz
to
432MHz

Plus
FREE
PSU &
Includes 70MHz Transcelve Base Mic
100W 1.8 - 50MHz * 50W 2m/70cm™ SSB - CW - FM - AM * CTCSS * Alphanumeric * 0.1Hz steps

ready 1200 & 9600 * DSP filtering * Dual display * squelch * IF shift * Notch filter * Power control *
Electronic keyer *

2

* Packet
Tx monitor *
* weight 7kg

12.5 / 25kHz switched FM filtering * Switchable pre-amp * Size 260 x 86 x 270mm

ICOM

New [C-Q7E

In Stock about NOW

“YAESU
FT-920 1.8 - 54MHz

£1299

+ Free FM board & AM Filters

* 1.8 - 54MHz 100W * DSP fifter * MOSFET FA * Intemal ATU *
Auto notch * Twin VFOs * Auto glow display * Shuttle jog * Digital
voice memory * Electronic keyer * RS-232C converter * Quick
memory bank + lots more phone or e-mail for cofour leafiet

IC-146

.'-'III-I'

“YAESU  Fr84018-30MHz

Phone for
Crazy Price!

If you are looking for a good, reliable 100W transceiver,
then this is just the job. Supplied with FREE Base Mic.

YAESUO

FT-$100 Dual Bander Mobile £39955
S

Yaesu's top selling dual band mobile transceiver. very-
thing you could wish for including wideband receiver

fcom NewIC-2100 2H Mob||e £260

TheiC-2100 Mobile transceiver from ICOM features switched filter-
ing, 55 Watts with 113 memories. And all this at a very competi-
tive price. In stock NOW

email: sales@wsplc.demon.co.uk

“"YAESU
FT-1000MPDC (AC £2199)

* 1.8 - 30MHz 100W * SSB - CW - FM - AM * Rx 100kHz - 30MHz *
Message memory * Dual in-band r * EDSP filter * RF processor * AF
pre-amp * Electronic keyer * IF shift width * Collins filters * omprehen-
sive menu system * AS-232 interface and more - send for details

1.0z - 146MHz
Jur Best Seller’

Foepsy £4595

Free Base Mic
Alinco DX-70 HF Base / Mobile

*1.8 - 54MHz

* SSB CW FM AM

* 100W HF 10W 50MHz
* CTCSS Tone unit

o)
ICOM

£599.95

IC-207H 2m/70cm Mobile
el £339

ot
| *2m & 70cm
500/ 30w
* Detachable head

Rechargeable
XE5sB Alkaline Cells
For Starter Kit

* Rechargeable Alkaline

* 1.5V cells

* No memory effects

* Charge mid cycle is OK
* 5 year charge shelf life
* 3 x capacity of ni-cads
* Veery low cost

In stock now! * Note: you must use the special charger
supplied with Starter Kit

Starter Kit: Comprise 4 x AA cells and dedicated AC
wall charger £13.99 4+ £2 p&p

4 x AA cells (ready charged) £5.99 (£1.00 post)
8 x AA cells (ready charged £10.99 (£1.50 post)
4 x AAA cells (uses standard charger) £6.25 (£1.00 post)

Dual Bander

£15

m & 70cms FM & AM Rx

This pocket handheld provides
300mW of FM on 2m & 70cms
plus wideband receive FM AM
WFM from 30MHz - 1300MHz -
no gaps. Runs from 2 x AA cells

|c_~| 1C-706 M I 1.8 - 146MHz £995

DSP Module for existing owners £59.95

The IC-706 Mk |l transceiver as the best compact hf
mabile bar none. It out performs and out specifies any
other model. The only choice left is which dealer you buy
it from! We offer you an unbeatable price and an unbeat-
able back-up service plus optional extended 5 year war-
ranty for an extra £98!

KENWOOD T18-570 1.8 - 30MHz

Kenwoods new transceiver that is earning a reputation
for offering one of the best receivers in the business. If
you are looking for a hot little number that is not too
expensive (Radio we mean!), send for brochure,

KENWOOD
THG-71E Dual band

* Dual Band 2m/70cm

* 200 memories

* Alphanumeric Display

* Full CTCSS

" DTMF

* Up to 6W out

* Wideband Receive

* Muminated Keypad

* PC Compatible

* Windows Programming
For

“YAESU
VX-1R Dual band

£239

Qur best selling dual bander
and one we would be happy
to own.

0]
ICOM
6m

2m |
70cms

All in one

small package.
“5W output (13V)

" 25/ 12.5kHz ready

* Wideband Rx

* Nickel Hydride batt

* Wide FM broadcast

* AM for airband

" Rapid scanning

* Alphanumeric

[

UK'’s largest Catalogue £3.95 inc. post



DSP Data Audio Filter

MFJ-TBAE

Ham Radio ®®®*“

The Best DSP Filter in the World!
MFJ == "2 s

£139.95

g € poe * CW 50, 100,200,500Hz filter
. N e e =i Mg TR L * Suits all data modes
ccessores Hear those weak signals - Get rid of the QRM - works better than any " Full adf“ﬂ_ﬁ‘?’e PRES hard & ey

ll.

Internal rig DSP - 16 memories - lotally programmable

R@ﬁﬂ’\] Inductor ATU £17905  UK's Top-Selling Linear " Ameritron AL 811X
[iFs-o60 [ A - 10 stz sooWats | - 150 10 more

* Built-in 300W Load * 600 W linear 7.5dB Gain
* Wire - balanced or coax *  Like a 3 element Monobander!
* Roller Coaster Inductor *  Uses low cost 811A tubes

* Active PEP meter (PP39 Batt) *  Built-in rugged AC Supply

* 4-way Antenna Switch * Instant by-pass switch

* Cross Needle metering *  PA V/A meter + Grid meter
*  Over rated variable capacitors

FREE 48 Page Catalogues g /2. e\ Fan cooled for long life
With Discount Vouchers .I') :’}.ﬁf Gi C V) \j r J‘tJr '
Y P = S * Displays words, letters and numbers Vectronics HFr-'I 500 ATU

Just phone, write
or e-mail for your
copy of the com-
plete 48 page MFJ
UK catalogue with / e
discount vouchers
Your chance to see |
the huge range

plus save money

on normal prices - \

- * 3 to 35WPM with natural CW note
. * Various modes including Famsworth
* Enormous vocabulary of words

* Actually sends QS0Os as well!

* Individual characters or groups

* Headphone socket; Power from PP3
* Sends text just like an actual test,

* A tutor that displays what it sends.

et ™" g ] I'ts an Amazing idea” Wl Nothing Compares £7935 Lo wweore 3
1.8-30MHz 300W ATU | N2 FPAMOUS Ant2nna ,.\n J]\ SO s é’m‘;‘éii‘n;e‘iféaie.er
1-8 - 170MHZ £229 gs . = :_. J * Built-in 4:1 Balun
There's nothing else like it! "*""?‘Ln-'-"" — - IR DX on 50MiHz

Connect to aerial or coax and adjust it in seconds.
Turns hours into minutes and ideas into antennas!
Give your antenna system a complete check out.
300 Watts PEP 150W CW Over 500 sold so farl A great piece of kit

1.8 - J0MHz - with ease! £1 29 95 * 1.8MHz - 170MHz * Digital Readout

Wire, coax or balanced fine * Resonance * VSWR

Balun included for best match * Impedance * AA batteries or

30/ 300W power meter - PEP / AMS * 12v external

iPIRICIE AT

MFJ Ameritron Vectronics

Y| We'll match our competitor's advertised prices '\
N provided they have it in stock . PLUS we'll Warrani\i‘
give you a genuine MFJ backed warranty! M FJ Wwarningt

WES EuETES S18 T nn-m:( vEN
HODEL

E249 9

10W Complete & Ready to Gol

4-Way Coax Switch

Same as MFJ-948 above but with internal
dummy load m 49 05 MFJ USA wish it to be known that only stock imported
' by Waters & Stanton PLC and supplied to approved

New QRN NOtse Filter dealers carries the official FREE factory warranty.

All future MFJ stock will carry the official UK warranty cards (which have to be retumed to
usjand senal numbers. If your item does not have this card or serial number, phone us for guid-
ance. If a product is purchased that does not come through the official channel, you could find Rated at 1kW with a ffequency range from
yoursell at the mercy of a dealer who has no service information, is supplying old versions or DC - 1GHz. Fitted SO-239 sockets. Ideal
non European models, has no access to factory parts or the backing of the UK service team!| f .

or shack antenna switchin
PHONE FOR FREE MFJ CATALOGUE .

W@@ﬁf@ﬂ IS \/@ S00DLIP ATU 200w -~ Lol

* 1.8MHz - 30MHz 300W ATU
* Balanced, coax, long wire
* PEF, Average and VSWR
* 3-way antenna selector

* Built-in dummy load E29v95
* Thru position * Size 257 x 85 x 197mm “1.8-30MHz 200W PEP
* 50 Ohms impedance
£1 29 95 * 500B @ 50MHz 0.508 at 30MHz
' * 80-239 connectors

Waters & Stanton PLC

22, Main Road, Hockley, Essex SS5 4QS

* Phases out noise at the antenna socket
* Kills local QAN - lets signals through

* No more electrical interference!

* Af sensed for transceiver use {150W)

* Up to 20dB noise reduction

* Recovers signals below the noise!

* Adjust fo suit local problems
* Kill that thermostat problem 9,95

Auto ATU Matcher

Lets your Auto

ATU match any Orders FREEPHONE 0500 73 73 88
coax aerfal . * Decodes CW, ATTY, ASCHl, AMTOR FEC .
E— *LCD 2 x 16 characters Technical 01702 206835
AL * 8000 character RAM
Connect between transceiver and antenna - * Key input for CW practice E1 79 95 E-mail sa!es@wsplc,demon.co,uk
no more problems with G5RVs and all those * Epson compatible printer port y

difficult antennas - 160 to 10 metres * Requires 12V at 300mA DC Web http://www.waters-and-stanton.co.uk
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AUGUST 1998
(ON SALE JULY 9)
VOL. 74 NO 8 ISSUE 1097
NEXT ISSUE (SEPTEMBER)
ON SALE AUGUST 13

17  RADIO BASICS
Rob G3XFD’s popular beginners”
series has been extended to two
pages from this month!

need to work in
tough conditions
says Rob G3XFD.

52  purep BY A DVM
EDITORIAL OFFICES 20 WHATISA..? Ken Lee-Rand shows
. . lan Poole G3WYX sets out to answer ‘'ou how to verify the
.Prar:hcal er(‘.iess the question what is an IMPATT r}'esulfs given to );rm by your ‘
Arrowsmith Court, Station Approach diode? digital voltmeter.
Broadstone, Dorset BH18 8PW
24 A FUN TO OPERATE, HIGHLY 56  LUNDY ISLAND - IT’S A BEAUTIFUL |
Editor VERSATILE, FEATURE PACKED PLACE & RADIO’S ALLOWED TOO!
Rob Mannion C3XFD RADIO - THE ICOM IC-Q7E! Colin Blunn GOIFM recalls his
Technical Projects Sub-Editor Richard Newton GORSN discovered combined holiday DXpedition to the
- - that size isn’t everything when he island of Lundy.
NG T} Swanp G TEX reviewed the latest in ‘micro’
News & Production Editor hand-helds from the Icom ‘stable’. 58 GROUND LEVEL COMMUNICATIONS
Donna Vincent G7TZB Roger Lapthorn G3XBM invites you to
29 ELECTRONICS IN go ‘underground’ with low frequency |
= (01202) 659910 ACTION ) operating.
Out-of-hours service by answering machine) Three parkﬂdpages full of
electronics hints, tips, ideas and 62  VALVE & VINTAGE
FAX: (01202) 659950 news collated by Tex Swann Ben Nock G4BXD is ‘on duty’ in the
GITEX. PW wireless shop.
ADVERTISEMENT DEPARTMENT
ADVERT SALES & PRODUCTION 33  HARDY AND HIS HOME-BREW 64  RALLY ORIGINS ‘

(General Enguiries to Broadstone Oiffice)

Clive Hardy G45LU has been busy

John Worthington GW3COI delves

Chris Steadman MBIM (Sales) building and into the past to try and discover how |
il e testing two radio rallies actually began,
Carol Trevarton (Production] compfete

Steve Hunt (Art Editor)
John Kitching (Assistant Art Editorn)
Peter Eldrett (Advert Typesetting

project kits
from the Ten-
Tec range.

44  CARRYING ON

1|-'|[3||!1!:|j

@ (01202) 659920 THE PRACTICAL 9 KEYLINES ‘
19.30am - 5.30pm) WAY
FAX: (01202) 659950 This month George G3RJV shows you 10  ieTTERS
how to build a portable ‘test-box’". 12  ~NEws
e ety 46  ANTENNA WORKSHOP 32  SUBSCRIPTIONS
Roger Hal G-lT!INIT Peter McNally EI9GT describes his 40  BOOK PROFILES
PO Box 948, London SWhe 2DS idea for an antenna mast which he
= - thinks is ideal for single-handed 65 RADIO DIARY
= 0171-731 6222 raising and lowering.
FAX: 0171-384 1031 4o 76 BARGAIN BASEMENT
Mobile: (0585) 851385 RUGGED & READY TO GO
The SGC-2020 could be useful if 80  Book sTore
you're a keen QRP c.w. operator or 83 COMING NEXT MONTH

BOOKS & SUBSCRIPTIONS
Michael Hurst
CREDIT CARD ORDERS
T (01202) 659930
(Out-ni-hours service by answering machine

FAX: (01202) 659950

E-MAIL
PWs Internet address is:
pwpublishing.ltd.uk
You can send mail to anyone at PW, just
insert their name at the beginning of the
address,

¢.g. rob@pwpublishing.ltd.uk

odvice snd dola g
Published on the se
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DJ-GSEY

Dual Band Handheld

including Airband
108-173.995MH2z
400-511.995MHz
800-999,990MHz

= Full VHF/UHF Duplex

* Over air cloning

» Cross band repeat

* UUp to 5W RF output

* 100 memories

NEW LOWER PRICE

DN-70TH

100W HF Transceiver plus 100W on 6 mirs

A brilliant twin band handheld that does
everything including spectrum display of
adjacent channels. The RX has a superb front
end that does not suffer with breakthrough like
some other handhelds. It has CTCSS/DTMF buiit
in as standard.

The DX70 TH packs a hefty X3l HF & 6t DR-B10E Tvin Band Mobile
15 r Ak

100W punch on all Ham
bands 1.8 - 50MHz. It is
backed by a superb » SSB, CW. AM. FM and digital
receiver with narrow filters e
fitted as standard. Make

no mistake - this is a real

d remote

+ Spectrum channel display }
* Optional extended receive :

DJ-191E
2 Metre Handheld

A new slim line 2 meter handheld that's
nd has an enormous

* Up to 5W output (with 9.6V NiCad pack)
* 40 memories channels
* Cloning capable

* CTCSS encoder

« DTMF fitted

* Battery save facility

« Scan functions

« Time out timer

DJ-190E
Low Cost Zmitr Handheld

A powerful super slim 2mtr handheld
with a huge easy to read display.

* Up to 5SW RF output  [with opt. EBP-36N
battery pack)

* 40 memory channels

* Includes NiCads and charger

» CTCSS tone encoder fitted
* Battery save function
* Scan function {
« Time out timer setting

The DR-610E dual band transceiver equi upeu with
Alinca's Advanced Channel Scope utilises a ‘Real
Time Monitor’ on 11 different ffequeqcnec..
simultaneously giving you quick visual scanning
capability and the potential for making numerous
contacts.

* 120 memories * AM Airband RX

* VHF S50W/UHF 35W max « Optional extended
* Channel Scope receive inc airband
» Full duplex » VHF 108 - 174MHz
* CTCSS encoder 4T0MHz

* UHF 420

DX operators transceiver i !
3 * Narrow fil

ideal for use at home, in « 100W outpt
the car, or for that » Selectable 4 stage RF gain
portable DXpedition. -20dB 1o +10dB
General coverage receive : E'“'rpc e Lhrpsutiting

*» Excellent Sens
is included and wideband « Full break ir
transmit facilities for . All ode squelch
export customers. The i
detachable front panel « Nolas Biankar
allows remote mounting = Quick offset for DX pile-ups _—— - ]
and additional security. * IF shift control N e -

s Separate HF & 6M antenna

N A T

p DX-77(E)

A full featured 50W 144MHz FM mobile radio that's
crammed full of extras. The DR-150 takes mobile
radios into the 21st century!

« Optional receive to
cover Airband, PMR,
Marine, UHF, etc
135-950MHz (with gaps)

+ 100 memories

» Channel Scope

7 channels

9600 BPS Interface
CTCSS encoder
Time Out Timer

On air cloning

simultaneously displays :

DR-140E
2 Metre Mobile/Base
NIEW

u.,u'l“!-‘iﬂ -
oo g

Simple to operate, easy to program and dependable
to use. It has optional extended receive coverage
for airband, business and marine radio.

. Opuonal receive to * Time out timer
cover Airband, PMR & = Alpha numeric display
Marine « 50W FM output
118-135.995MHz (AM) * Electronic squelch
136-173.995MHz (FM) * ¢/w DTMF mic

* 51 memories

* Covers all HF Amateur Bands

« General coverage receive
{150kHz - 30MHz

* 100 memaories

DR-BOSE Dual Band Mobile

« 100w, SSB, CW & FM, 40W AM rn“‘e with
= Built in speech compressor EJ33U Electronic keyer......£29,95
* Computer control with optional ERW-4 EJ34U CTCSS....

* Full QSK in CW modes

Easy to use twin band mobile TX that delivers
both high power and performance with user
friendly features.

DR-MOGTH
6mir FM Mobile
50 - 54MHz

With the new 6 metre repeaters now up and
running, this is the ideal radio for the Band. With
an optimised receive front end, CTCSS encode and
easy to use controls you will be amazed at the

* 50W (2m) - 35W (70cms)
* 100 memories TREES M.
Wafer thin credit * Full Duplex * 100 Memories
card size * CTCSS encoder fitted * Programmable Repeater Shift
fransceivers
300mW RF output
. offsets -'l HF Antenna Tuner EDN-2 Auto Rondom Wire Antenna Tuner HiFBa-1
Quickly matches HF stainless steel
o random wire mobile !lntennu
DJ=C1 2mir Hondheld E1BS-SY Y Ciehion ¢/w spring base.
» 144-146MHz TX * Extendable RX 118-174MHz inc (AM) Air band - -e:':izg:!: \-ﬁhfi&a govergbm
138 ” e i . Inver B Hz
-D-:tlgoc?u?tmi tlruarl:dt:‘hnﬂf -EExte'ndable receive 420 - 470MHz Ls. Wired for DX70 - (when used
i The EDX-1 is a coaxial tuner with built but can be used with with EDX-2
. in Power and SWR meters. The ATU is most HF Transceivers. auto ATU)
EMS-49 Speaker Mic rated at 120W and covers 160-10 > * 1.6MHz - 30MHz Length:
Miniature speaker mic with lapel clip for meters including WARC bands. = 200W PEP 2.7 metres

use with DJ-C1 and DJ-C4

Ezz-’ﬁ £2 PEP

E159.95




[1Ell) SUPER SLIM

micro dual band fransceiver

alinco DJ-Gat

The new Alinco DJ-C5E is so slim that it will
hide in a shirt pocket and yet it has the power
to work repeaters miles away. Clear, clean

audio, 40 memory channels plus two call
channels, one per band and a lithium ion
battery that can be charged hundreds of times
without memory effect.

\. * 40 memory channels ~ * 144 - 146MHz fransmit

e -_—“_--“":'f!-,: | plus one Call channel  ® 430 - 440MHz transmit
s per band, each * Extendable receive
memory capable of 118 - 174MHz including
non-standard splits (AM) air band
* CTCSS encode plus * Extendable receive
tone burst 420 - 450MHz

* 300mW output

* Large capacity internal
500mAh lithium ion
battery

* Earphone/mic port

* Built-in loudspeaker

* Includes snap-in
battery chclrger

* Fast 2 hour

| charging time

® 56(W) x 94(H) x 10.6(D}mm .
[wii}hout projections) alln[:l] Em8-49
Sessnenay * Weightonly 805 Spefifeh i

cssssse Minigture speaker mic with lapel
clip for use with DJ-C5E

\ £22.95

ACCESSORIES
* Soft case
* Earphone 1 |
* Two hour charger
* Rechargeable Lithium-ion battery
* Flexible whip antenna ‘
* Speaker Mic EMS-49 ﬂ

@ innovation o quality o style

* 189 London Road * North End * Portsmouth ® Hampshire ® PO2 9AE * e-mail: info@nevada.co.uk * website: http//www.nevada.co.uk

VEDETRIBUTORS e tel: 01705 662145 * fax: 01705 690626



Please mention Practical Wireless when replying to advertisements

RADIOWORLD

: (WEST MIDLANDS)

37 COPPICE LANE
CHESLYN HAY, WALSALL
WEST MIDLANDS WS6 7HA
7 WE ARE 5 MINS AWAY FROM J11 M6

TEL SALES/FAX: 01922 414796

MOBILE TEL: 0850 099244

Main dealers for Alinco, Icom, Yaesu & Kenwood
Manufacturers warranty on all new equipment

TELEPHONE ICOM YAESU  KENWOOD
SALES ON: i i
s IC-706 DSP FT-920 TS-870
HF 6m, 2m. HF & 6m built-in Still the only true +6M
Smallest DSP radio on tuner with FM & DSP radio with
the market. FREE AM/FM Filter TX,EQ N/R.

3 _ i : DR-MO6 6M
~ - MOBILE 20W
IC-746 FT-1000MP AC TS-570D
HF, 6m, 2m 100W, 100W, Dual Receiver. Dedicated HF
100W with tuner built in. Digital 100W mobile-base DSP
Competition radio. with built-in tuner,
- _ 1R . G71E MOBILE 50W
== VHF/UHF Full 5 Watts
PCR 1000 Handie. power.
Computer Driven Micro Wide band
Receiver small. | receive. DR-430
Ask for Dave IC-Q7E E MOBILE 70CM
(G1LBE) lcom's new _
Open 7 days per VHF/UHF : -
week till 9.00pm Handie. Micro FT-847 TM-G707 DJ-G5
small The new mobile- THe new mobile 1 2M/70CM
wideband base. DSP HF package with features: HANDIE
receive, 2m-70cm 50MHz High visability display,

CALL NOW FOR
LATEST PRICES

5-in-1 programme
memory, memory

; Telephone for our
name function, A
multiscan facility & 5P35|a| deals and

built-in CTCSS 22?7777 save £'sss,
There is NO CHARGE for Cushcraft Power Supplies Comet base antennas
using credit cards
X9 £749.95 PS-30m 30/35A PSU twin meters, GP15N Triple band 50, 144, 430Mhz
The latest multi-element beam - 9 cigarette lighter SOCKEL ... £110.00  length 2.4m 300W PEP .......c.crvennns £89.95
elements PS-20m 20/25 A PSU twin meters, CA628 50Mhz 5/82 2 step 6.5dB
wm cigarette lighter socket 500W PEP £84.95
X7 £449.95 PS-10 10/12A PSU GP1 144/430Mhz 3/6dB 1.25m
Same as the X9, slightly smaller with 7 W . 200W £49.00
USED elements on 10, 15 and 20m Sirio Whips GP3 144/430 Mhz 4.5/7.2, 1.78m
EQU'PM ENT Sirio 2m mono band Hi-gain mobile 200W £57.95
A3S  10-15-20m, 3 element...£389.95 whip 12 wave x 2, 142-148 MHz £32.50 GP6 144/430Mhz 6.5/9.0.3.07m
A4S 10-15-20m, 4 element...£469.95  Sirio Hi-gain 2m/70cm dualband Hi-gain ~ 200W £89.95
A3WS 12-17m, 3 element.........£299.95 mobile whip, VHF 5.15dBi, GP98 144/430/1.2Ghz 6.5/9.0/13.5dBi
(o Q)| A Moo ]\l | I 7000 10-40 metre vertical UHF 8.15dBi £3250 294 200W PEP.................. £119.95
10-4CD10m el beam 2Kw........£139.95  Sirio SA-270 dualband fibreglass base
10-4CD10m 4CD 4 el beam 2Kw£269.95 antenna £53.00

BEST PRICES
PAID!

We stock all Cushcraft antennas. Contact our Sales to
help you decide the best antenna for your
requirements.

Telephone our professional sales team for best prices
and deals on new and used equipment. See our Traders
Table in this issue.
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I 37 COPPICE LANE
CHESLYN HAY, WALSALL
ﬁﬂ MIDLANDS WS6 7HA

TEL SERVICE /FAX: 01922 414796

WE ARE 5 MINS AWAY FROM |11 M6

g Due to our success, we have now opened a Service Department
01922 to give our customers excellent after-sales service,
414796

/AII types of repairs undertaken /Original manufacturers spares

Ask for Dave and carried out by experienced fitted
(G1LBE) staff
Opon 7days pat / All repairs guaranteeed
Wesk il 0opm !/ Alignment and calibration
E E using ‘state-of-the-art’ / We aim to turn around repairs
e equipment within 7 working days at very
competitive rates

|/ Modifications undertaken

S-S Call now on 01922 414796

using credit cards

Satellite Times is the only magazine to
the world of radio Tang) realljaspects of satellite
Monitoring Jimesis:
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PW Publishing Ltd., Ar
Broadstone, Dorset BH18 8PW
Tel: (01202) 659930. Fax: (01202) 659950. E-mail: bookstore@pwpublishing.ltd.uk
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" Transceivers, Receivers, Short Wave Radios,
S O Uth M I d | a n d S .is-:-’:lew' 1~| I] lui L\llr essories, [ler r'.?: and JPH:

Commercial Radio - Hire and Sales, Rotators

C O m m u n | C ati O n S Ltd - P\.'jl'ii.[.'-Ri;"[_.l-ilIl'".'.l:"l'.'_'i i?.\:-:-r' ,-i-:_':-|r'-;] F.a-n::.l ~>

Mobile Transceivers FM Dual Band HF Base Transceivers OUR BEST SELLING ALL MODE
NEW NEWNEW am Il 46 HF+80+144 DATA TERMINAL
LATEST YAESU } YET TO BE BEATEN!! Modes include:
o l_'_ Al Band 100W output on all bands = DSP as AMTOR, RTTY, CW, ASCII, NAVTEX,
standard * Multi function LCD = Band PACTOR, GTOR, HF & VHF Packet
i ; scope * Nameable memories » Twin (including DAMA), WEFAX « 128K
. —,:.-Jh visibility d'bmdy » User friendly PBT settings = Split operation = 4 RAM « Powerful Personal Message
“Five in one” progrmmable memory channel memory keyer = Auto antenna System « GPS Support
* 180 memory channels + Nameable tuner = CTCSS encode/decode = Built in KA Node

memories « lulliplefacan functions =
CTCSS encdecc 1200/9600
( cl gt panel,

RRP 21695 ONLY £395.00

ludes czgles for comggfer and radio
hlus PCgdlare

Breaking newground in the f
micro-ragelure t er desi

FT-100 18 -

. CA

fransceiver p

i SMC 40TH ANNIVERSARY ~ 424

B and Yaesu

BB FUN DAY - AUGUST IST <%

Processl

_:.I-'.:‘m.vmr.ce-clapah” WITH A WIDE RANGE OF EXHIBITORS,
of man i _ REFRESHMENTS, RAFFLE, CAR BOOT SALE, SURPLUS

as a compacl mojg

expad STOCK SALE AND UNBEATABLE REDUCTIONS ON
MANY NEW RADIOS. 2re and logging

RO

(Cellig Al i AULo ang ; ™ £69.95
freqencig poned) ¥0-6 m — of signal stren(ygr B e for TNer and radio
144 2 430-4¢ 7 * Power bl Bys PC software,

FM/MW/LW

Output: 100W (1604 m), 50W (144
MHz), 20W (430 MHz!) » DSP
Bandpass Filter, Notch Filter and Noise

Worldband Radios

« Full duplex capability = 110 Memory

Reduction » IF Noise Blanker « IF Shif channels= Multiple high speed scan ko In oo
» SSB, CW, AM, FM, AFSK, Packet functions = Independant tuning « NOW\.I”F ROS
(1200/8600 bps) operation * Two Remote control microphone »

100W frn 1 % thranunh GAM &
Antenna Jacks (HF/50 and 144/430) » Simultaneous RX = Built in duplexer b ol ki 5

Auto antenna Tuner = Direct Digital
Synthesizer = Auto AGC « Computer
I 'H Switchal control interface = FM Repeater features

RRP £1699.00

VOX « Dual VFOs « Available IF RRP £495.00
bandwidths of 6 kHz, 2.4 kHz, 500 Hz.
and 300 Hz  Built-in Electronic

Memaory Keyer = Speech Processor . CTCSS Eﬂ"'Dd:’:‘-dl;'ﬂ')lj"; « Subaudible
Built-in CTCSS and DCS for FM foive gicoder » Detachiabla front panel Data Product SSB (USB + LSB) « 40Hz Step Fine
operation * Automatic R;Jpeg]pr Shift dld rroauclts TIJ']IH[_] = A'.fh.- scan and preset in
and Auto-Range Transponder System Satann Tined ek 2 priorty of signal strength in
S anket TNE FM/MW/LW bands « 306 Memories.

» 200 memory Channels « Quick
Memory Bank (QMB) = Bright LCD &

RDS (Radio Data System) on PI, PS and

32K RAM, Powerful PMS, KISS, GPS L
CT for station time and clock

multi-function display - ' support, Upgradeable to 9600, U
« 182 memory channels = 9600 data ONLY £139.00 * 42 world times built in
NOT AVAILABLE socket « Built in duplexer. IFL:Iudmj cables for the .,'.[Ir"IEI_J’.H and NOW ONLY £139.00
UNTIL LATE ‘98 RRP £369.00 radio + PC software Including AC Adaptor

NEW TELEPHONE NUMBERS FOR SOUTHAMPTON

TEL: 01703 246222 FAX: 01703 246206

South Midlands Communications Ltd HO SM House, School Close, Chandlers Ford Industrial Estate,

S”c Eastleigh, Hampshire SO53 4BY. Tel: (01703) 251549 Fax: (01703) 263507). Open 9-5.15pm Monday-Friday, 9-1pm
Saturday. E:mail: amateur@smc-comms.com Web http://mww.smc-comms.com

Reg Ward & Co, 1 Westminster House, W st Street, Axminster, Devon EX13 5NX.
) 34918 Fax: (01297) 34949. Open 10-5pm Monday, 9-5.30pm Tuesday-Saturday. E:mail: regward@smc-comms.com




ost PWreaders will realise
that I'm a keen c.w. operator
- not a good one - but

someone who enjoys this simple
mode and does so every day, even if
it's only to get a short break from my
magazine work. It has the great
advantages of letting me
communicate all round the world
using relatively low power and simple
antennas.

However, even though | am a keen
c.w. operator I'm fully aware that
although it has a great future for those
who (like me) want to use it - as far as
the regulating authorities are
concerned - Morse has had its day
as a requirement for access to
h.f. for Radio Amateurs. And this
staterment leads me on to what | think
must be one of the strangest
decisions ever to come from the
Radio Society of Great Britain
(RSGB) so far!

The strange
decision?...it's the
RSGB's widely
publicised ‘Let's do away
with the Morse
Test....but Let's have
another Morse test
instead’!

A member of the
RSGE | have been
concerned at several
strange decisions that
have been announced
from Lambda House this
year. But the strangest
decision so far has got o
to be the suggested E
scrapping of the 12
words per minute (12w.p.m.) Morse
test for another - albeit slower test.

As | understand the suggested
idea it's regarded as an interim
measure - but in my mind it seems
very strange indeed! Surely, with the
certain knowledge that the regulating
authorities would support the
replacement of 12w.p.m. Morse test
with something regarded as more
appropriate - it would have been
better to announce the intention to
scrap the Morse test altogether and
start work on the replacement without
introducing ‘part-baked’ or ‘half’
measures?
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The Future

Personally, | think the future of the
Amateur Radio hobby in the United
Kingdom depends on many more
important factors than a simplified
Morse test. The factors include: Better
access to the Radio Amateur’s
Examination, many more
opportunities to take the examination
throughout the year and a far faster
results service.

| also think that the structure of the
RAE itself has got to be looked at very
carefully because | consider it's not
serving the hobby or the candidate
very well at all. | say this because
whereas the Novice RAE is well
structured and seems to produce
students who are well prepared and
able to operate efficiently (in all
senses of the word) - the RAE does
not,

If the RSGB considers that they'l|
generate more
money - and
members - by
making access to
h.f. easier by
lowering the
standards or
dropping the
Morse test

they've got it
badly wrong. The
problem is far
more serious and
requires much
more than the
lowering of
(admittedly an
outdated) a higher standard as an
interim measure. As far as | can see it
- the decision will annoy both the
‘must have Morse’ camp and others
who consider that something more
appropriate must take its place.

More Class
Distinction?

As | consider England (in particular) to
be still riddled with ‘Class Distinction’
in everyday life I'm loathed to see
class distinction to be increased in our
hobby. Over the years |'ve heard and
read much disparaging and

altogether...| think

Calling Malita GC

In the last two years |'ve had letters from younger
radio enthusiasts in Malta GC explaining the
difficulties in getting radio components. I'm now
pleased to say there's a possibility I've found a way to
help and I'd like to hear from anyone who has written
on the subject..so we can 'get the ball rolling’,

And as | write this 'Keylines' we're inundated
with the "World Cup’ football extravaganza. What's
the connection with Amateur Radio you may ask?
Well, | can answer you by saying that it's a good idea
to call ‘'CQ" on 18MHz on the opening night of the
‘World Cup’, | did - and was inundated with calls from
stations all over South America who could hear my
5W c.w. signals because the bands were so quiet.

| felt like a DX station. Oh well - for every dark
cloud there’s a silver lining, Roll on the Olympics
| say!

unwarranted comments regarding ‘A’
and ‘B’ licence holders. So, personally
speaking | would be very sorry to see
a multi-layer American-style licence
system introduced here in the UK.

I'm reminded of the possible
increase in ‘Class distinction’
everytime | meet one particular G3?77?
at rallies. He and | worked together in
broadcasting and when | joined the
arganisation he said "I'm glad you're
a G3 Rob and not one of those
dreadful G8s”. His comment disturbed
me greatly - not only because | want
everyone to enjoy our hobby (after all
- enjoyment is what it's all about!) but
at that time most of the Class Bs
working with us...were working in the
farefront of technology and often had
far more important jobs and were
better technically than | ever could be!

So, whatever happens in the future
regarding h.f. access to those that
pass the RAE - whether it be from a
specially re-vamped, redesigned and
maore regularly ‘available’ examination
with speedier results - | fervently hope
that our hobby will not continue to be
tainted with ‘Class Distinction’ of any
sort.

I'm reminded of the time (as a
Junior Boy Entrant in the Royal Navy
nearly 40 years ago) when | asked if it
was possible for me to study for the
RAE at HMS Ganges (the former Navy
Training Base near Ispwich in Suffolk).
Looking surprised, the Petty Officer
Instructor told me “Amateur Radio -
that's for officers only my son”! Te
encourage more people into our
wonderful hobby we’'ve got to lay
such attitudes to rest now!

Rob Mannion G3XFD
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COMPILED BY ROB MANNION G3XFD

STAR LETTER

Practically Interested

Dear Sir

It was 1958 when | looked upon Amateur Radio with
nothing more than a cursory interest. But soon | was filled
with an enthusiastic challenge to find out more about this
hobby and quickly my need to explore the radio spectrum
was paramount. Those days most cities boast ex-war
surplus shops selling radio sets and it was with such
receivers as the CR100 and the AR88D that | tuned the
amateur bands within the h.f. spectrum.

The real challenge came when | tried my hand at radio
construction and with home-made valve converters |
monitored the 2m and 70cm bands, where practically all
activity was on a.m. It was here | found my niche in
Amateur Radio and my excitement to learn constructional
techniques was fired with each successful project.

Today, most amateurs prefer factory made equipment
with the challenge to experiment diminishing to all but a
few enthusiastic constructors, and with it a declining use
of some band space dedicated to the radio hobbyist
above v.h.f. 70cm, a band once enveloped by
constructional 'know how' and experimentation, is but
one.

Now in the quietness of this band, | wonder if we the
Radio Amateurs have a genuine need for the 10MHz of
band space as we move towards the year 2000, and when
frequencies within this band are allocated to users other
than the Amateur Radio fraternity who except for the real
enthusiast, has long since thought of as simplex
challenging.

With today's technology where cheque book radio is
surpassing the once viable challenge of table top
constructional ingenuity, perhaps we can manage with
less band space for our needs above v.h.f. There are still
amateur experimenters keeping alive this rewarding part
of our hobby, but with the majority of new radio licensees
preferring the multi-functional computerised equipment
offered by the giants of today's modern electronics
industry. But for how long will the spark of enthusiasm
hold the fascination and need to acquire the technical
knowledge and expertise to enable the Radio Amateur to
be builders of the equipment they use, rather than merely
operators of someone else’'s commercially-made grey
box?

The self achievement in using a piece of equipment
we made ourselves can never be price tagged - and the
band space to experiment is there, but for how long, lest
we care to use it? Ingenuity is a gift to oneself. Keep
wireless practical!

Frank GETNO
Greater Manchester

10

What If...?

Dear Sir
It is a commonly accepted theory
that nothing in this world goes to
waste and that we can see light
from the stars that commenced
their journey millions of years
ago, It is also accepted that
everything works on a magnetic
and wave principle, right? Just
suppose in time our radio
knowledge (for it has progressed
in leaps and bounds during this
century), just suppose we were
able to produce a sophisticated
piece of equipment that could
pluck sound waves out of the
ether from years ago. Would we
be able to listen to the Battle of
Waterloo? An opera sung by long
dead singer before recording
equipment was even thought of?
Daft idea? Is it? Just think
about it for a moment. Does a
sound wave ever die or merely
diminish in intensity over the
years? It may be weak but it's still
there. A thought to ponder on
maybe?
John Noble
Kent

Editor's comment: I'm not so
sure about sound waves John
- but | wonder what our
nearest neighbours will think
if they ever get to hear the
long delayed (for example)
chaotic signals associated
with Amateur Radio contests!
I've also heard it suggested
that any aliens who might
eventually receive TV signals
from Earth may think that
everyone speaks in what we
know as an Australian
accent!

Roval Approval For
Marconi

Dear Sir

This year is the Centenary of the
first use of wireless by the Royal
Family. Queen Victoria was so
impressed by the achievements
of Marconi that she gave orders
for wireless communication to be
established between Osborne
House, her mansion at East
Cowes on the Isle of Wight and
the Royal Yacht Osborne on
which her son the Price of Wales
{later King Edward) was sailing.
That was in August 1898 and
proved a great success, over 150
messages being handled by
means of the 10in spark coil

transmitters and coherer
receivers.

This truly historical event is
being re-enacted in period
costume on Saturday 29th
August this year, the special
callsign GB0QYV - for Queen
Victoria - having been allocated to
Douglas Byrne G3KPO (Me!),
curator of the National Wireless
Museum on the Isle of Wight. It is
planned to transmit some of the
original messages between
Osborne House and a period
yacht on the Solent. On board will
be Rod Burman G4RSN, taking
the part of Mr Kemp (Marconi’s
right-hand man). Unfortunately, |
think I'm just a wee bit too
antique to pass as a 22 year old
Marconil!

Any readers on holiday on the
Isle of Wight at the end of August
might be interested to know that
Osborne House will be open to
the public all day on 29 August
and might like to witness this
historic re-construction.
Douglas Byrne G3KPO
Isle of Wight

Gee - You're Wrong!

Dear Sir

| have read Brian Kendal's
excellent article describing Gee,
the navigational equipment which
assisted Bomber Command in
those far off days. | would like to
point out an error and suggest a
carrection to the picture of the
Lancaster. The antenna shown
and said to be the Gee antenna is
in fact the SBA antenna. The Gee
antenna on the Lancaster was on
the upper part of the fuselage,
just above the navigator’s
position (just forward of the
astrodome). It was a whip
antenna feeding into an antenna
coupler, accessible to the
navigator. The coupler contained
several switched, slug tuned
inductors, in order to meet the
wide range of operating
frequencies.

The Mkl receiver employed
plug-in r.f. units. By changing this
units, several alternative
frequencies were available to the
navigator. | recall three such units,
RF24, RF25 and RF26, the latter
having variable tuning by variable
capacitor and slow motion drive,
whilst the 24 and 25 offered four
or maybe five switched
alternatives, tuning was by pre-
set LC circuits, the capacitor
trimmer being the concentric Pye
trimmer still in use today.

The suggestion that Gee

Practical Wireless, August 1998




The Bad News... Followed by the Good New

Blots On Freguency

Dear Sir
‘Keylines’ in February 1998 PW referred to ‘our
marvellous hobby’, a true description, but like most other
aspects of modern society it has blots, One blot exists just
above 3.7MHz late at night, where gathers a number of
persons with no regard whatsoever for the conventions of
normal conversation, both in speech and subject matter.

It is unfortunate that Esde Tyler GOAEC in the
February 1998 issue of Radio Communications has
recommended that Novices listen on that frequency and
time, one hopes that youthful listeners will not encounter
this group of emphatically expressive creatures of the
night. A cassette is enclosed, if you can steel yourself to
listen to it all and | hope you will come to the same
conclusion as the second and third opinion gathered
locally here.

Something should be done to end this disgrace on
British Radio Amateurs. Please use your influence to this

regular

The Amateur Radio Spirit

Dear Sir

How's this for a fine example of the Amateur Radio spirit?
Hearing that | needed a p.s.u. for a Russian set Anatoly
UAZAO wrote to me and said he had just what | wanted
and that | could have it free, but postage was very difficult
from his location.

We managed to find a German Radio Club going on a
visit to Russian. One of the members, Horst DJ2ZHN, was
approached and asked if he could help. Despite a
language problem, he with no English and my poor
German, this was agreed. True to his word, a parcel
eventually arrived from Germany containing the p.s.u.
which he carried all the way from the USSR.

Now if that does not deserve a medal, | don't know
what does! Also assisting in this operation were Mike
G4AYO and Arthur PAOAOB. My thanks go out to all of
them.

Ben Nock GABXD

end.
Ray Coley G3IFF

Hampshire

Worcestershire.

Editor's comment: That's more like it - the true
spirit lives on!

Editor’s reply: | did not need Ray’s cassette - I've
often heard the QS0s mentioned underway in the

early hours. Such behaviour does us great discredit
and they obviously just do not realise (or even
care!) how many people are listening. You can be

sure - whatever time of day it is - someone IS
LISTENING to you. So please represent our hobby

in the best way possible.

became as ineffective as is
intimated in the article, is certainly
not so. The Mk | Gee, which used
VR92 (Mullard EF50) valves was
soon replaced by the Mkll, which
used VRB5 (Mazda SP61) valves.
The Mkl receiver was equipped
with several, very effective, anti-
jamming circuits. The
combination of these together
with the range of frequencies
from the increased number of
chains, considerably extended the
useful employment of the system.
The Mkl was still in use long after
H2S was introduced in 1943/44.

| have included a block
diagram of the Gee Indicator Unit
which might help readers to
understand how the accurate
measurements were obtained.
Gordon E. Lumley G3DJE
ex 100 Sqdn. Bomber
Command
MNorth Yorkshire

Editor's comment: Thanks for
the correction Gordon. Brian
Kendal (the author) was not
responsible for the
photograph - it came from a
separate source. Sorry about
the error - and readers who
are interested in Gordon's
block diagram can obtain a
photocopy by sending in an
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other

s.a.e. to Donna Vincent
G7TZB at the PW offices. And
| don’t suppose there are
many of us over 50 years old
who didn‘t come across those
wonderful RF units -
especially those with the
illuminated translucent
Muirhead dials (the RF277).

Amateur Radio vValid?

Dear Sir
In these days of Global
Communications whereby we
have instant control and more
importantly instant access of both
voice and data modes of
communication via cellular
telephones, Internet, FAXes, etc.,
is Amateur Radio still a valid and
relevant medium? - bearing in
mind its various limitations
including unpredictable
propagation trends, slow and
unreliable packet access, etc.
Even the marriage of
convenience which seen the
dominance of the PC, interlink
with the hobby via SSTV, Packet,
etc., seems to have reached its
peak with the demise of these
modes in favour of Internet
subscription. | can recall many
weekends whilst living in a

The Star Letter will

letters will receive 8 £5 voucher.

Glasgow flat precariously
balanced on a tenement roof and
erecting various masts and an
assortment of antennae in search
of that Holy Grail...the perfect
signal.

The wind of change has
arrived to effect our hobby inn a
variety of ways. In order to
embrace these changes we
should abandon the RAE in its
present form and dispense with
the Morse requirement which is
now of little relevance and serves
no meaningful purpose
whatsoever in a society versed in
digital electronics and
communications.

The hobby has come a long
way since cosy Sunday afternoon
‘rag chewing’ on ‘top band’ and
perhaps in many ways technology
has left it behind.

S. Adams GM4PGL
Scotland
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COMPILED BY DONNA VINCENT G7TZB

Another
PW Win!ler!

4

SAnDRA

&

Pictured here is David Anger
M1ANA who was the lucky winner
of a Kenwood TH-235 in our
wordsearch competition as run in
November 1997 issue of PW. David is
a regular visitor to the pages of PW
and actually holds three callsigns -
2E1DXW, M1TANA and MOBMF - the
latter being the latest one to be
added to his list after recently
passing his Morse.

The ‘prize’ Kenwood hand-held
was used extensively by David
during a 'Thinking Day on the Air’
event held in February. The event
was run by the Sudbury & District
Radio Amateurs in conjunction with
the Boxford Girl Guides using the
special callsign GBOBGG.

David also put his new Kenwood
through its paces during an even held
on March 10 when the Sudbury &
District radio club were on air for the
Stour Valley Run. So, David is
obviously geniunely pleased with his
‘PW’ prize and this just goes to show
that if you enter our competitions you
do have a chance of winning and that
the prizes are won and used by ‘real’
people!

Examination Time!

MNext month in PW we will be bringing you
news of the various RAE, Novice and Morse
courses that are due to start from September.
So, if you are a representative from a college,
radio club, examination centre, or a course
tutor please make sure you send full details of
the course to me, Donna G7TZB, c/o of the
Editorial Offices or via E-mail to
donna@pwpublishing.ltd.uk by 20 July to
be included in the feature.

Recent Rigs And Receivers

Twrog Press of Penybont, Gellilydan, Blaenau
Ffestiniog, Gwynedd LL41 4EP, Tel: (01766) 590341
have introduced a new publication

entitled Recent Rigs and Receivers

to their range. This A5 sized 40

page book, written by Dave

Morgan GW4KYZ contains up-

to-date information on

equipment manufactured in the

last three years.

Recent Rigs is intended as a

supplement to Twrog's other
publications, the Rig Review

and the Receiver Review both

of which were also written by
GW4KYZ. The cost of Recent
Rigs and Receivers is £3.50
post free and if you fancy
getting hold of Twrog's
earlier publications, they are
still available at £5 each.

Tom
Leaves
Leeds

The Leeds Amateur Radio
(LAR) Communication
Centre has recently moved to
new premises in East Ardsley.
This move has been prompted
by the fact that Tom
Beaumont has now reached
65 and is moving into
retirement.

Tom and his wife Hazel
have been trading at the LAR
Communication Centre for the
past 22 years and during that
time have made many friends,
in the trade and customers.
They would like to thank all
those who have supported
them over the years and hope
that the same support will be
extended to Steve Pounder
and David Wood G4TIW, the
new proprietors.

The new location for the
LAR shop is Bradford Road,
East Ardsley, WF3 2DN.
Tel: 0113-2524580, FAX:
0113-252 4586. East Ardsley
is located between Exit 28 on
the M62 and Exit 41 on the M1
and will soon be connected to
the new A1-M1 link giving
access from all directions.

Trading hours for the LAR
Communications Centre are
9.30am - 5.30pm Monday to
Saturday (closed on
Wednesdays afternoons).
There is ample parking on-site
and a full range of Amateur
Radio products on offer.

RIGS ANy

Waters &
Stanion
Open Day

The eighth Waters &
Stanton Open Day, held
on 7 June once again
proved to be very
successful. There was the
usual queue of some 50
plus people waiting
outside for

the doors to
open.

Free food and drink was
on offer throughout the
day with two of the
highlights of the day being
the free raffles with items
donated by Kenwood and
lcom and the auction held
by Mark Francis where
20A power supplies
fetched around £30 and a
video recorder went for

12
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Leicester For The Cup! G

Leicester Radio Society are due to operate a very ff'

special event station using the callsign GB98FLD | .m!&a

from 30 July to 16th August. The station will be |
put ‘on-air’ by members of the Leceister RS and _’:
is begin run in connection with the Football
World Cup for footballers with learning f !
disabilities. |
The tournament ‘kicks-off’ at Leicester City i
Football Club ground on the 30 July and with
16 countries taking part and matches being I
played at various club grounds throughout
Leicestershire and neighbouring counties
until the final on 16 August it promises to be
an exciting few weeks. Throughout the
tournament GB98FLD will be activated on 3.5
and 28MHz s.s.b./c.w. and also on 144 and
430MHz using as many modes as possible.
The venues for operation will be as follows:

(as shown here)

has been designed. All QSL
requests should be made either via the

Radio Society of Great Britain’s bureau or direct to
PO Box 49, Leicester and QSL collectors and
short wave listeners are also welcome to apply for
this very special card.

The Leicester RS would like to thank the RSGB
and the Radiocommunications Agency for the
issue of the Special (Special) Event callsign.
Thanks also go to club member Arthur GOTNI
for his work in gaining the callsign.

Leicester Radio
Society HQ

World Cup Village,
Victoria Park, Leicester
Leicester Radio
Society HQ

30 July - 4 August

5 - 12 August

13 - 16 August

In commemoration of this Football event and also
the unique callsign, the commemorative QSL card

just 20p!

The other major
attractions of the day were
antenna parts, alloy tubing,
traps and brackets.
Customers were invited to
pay £1 for as much as they
could carry! You should
have seen the rush, not to
mention the over-laden cars
that left Hockley with the
goodies!

The total attendance
for the day was

believed to be in

A Digital Helping

The transmission and distributor
provider for Independent radio,
NTL, have launched a guide
called A helping hand into digital
radio for commercial radio
stations, which is the first
publication of its kind to be
written for the commercial radio
industry. The digital age is fast
approaching and with digital
radio being seen as the biggest

excess of 400 people
and considering the
event clashed with
National Field Day it
was a great turn-out.
Both Practical

Wireless & Short

Wave Magazine

were represented,
as were Yaesu, lcom
and Kenwood.

challenge since the introduction
of f.m. broadcasting it was
decided by NTL Broadcast Radio
that a simple-to-understand,
‘jargon’ free guide to the
complex subject was much
needed.

The radio team at NTL has
been working on digital radio
since 1995 and the new guide A
helping hand into digital radio

commercial
broadcasters and other
interested parties. The team at
NTL are also producing a
companion publication to A

for commercial
radio stations
examines the

On 1 August 1998, South Midlands
Communications Ltd., will be holding their
annual Open Day at their HQ in Chandlers
Ford, Eastleigh, Hampshire. This year’s event
marks the 40th anniversary of SMC and the
event promises to be a real ‘fun day’ with a
wide range of exhibitors in attendance, a
raffle, car boot sale, surplus stock sale and
bargains galore. For more information call
Ailsa on (01703) 251549.

|

helping hand into digital radio
for commercial radio stations for
engineers. This will be titled ‘A
helping hand into digital radio
for engineers’.

For more information on how
to obtain either of the NTL
guides or for additional details
on digital radio contact Emma
Bickerdike on (01962)
822891.

strategic and
business issues
involved in
migrating
commercial
radio into it's
new digital
platform.
The new
guide will be
distributed to
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Hereford Visit

Rob Mannion G3XFD recently
visited the Hereford Amateur
Radio Society (HARS), where he
was presented with a £50 donation
to be passed on to the Radio
Amateur Invalid & Blind Club
(RAIBC). The money was collected
from that evening’s meeting, which
was also attended by members of
the Abergavenny Radio Society.

As many of you are probably
aware when Rob visits clubs to
provide a ‘PWtalk’ he doesn’t
charge for the privilege but instead
asks for a donation to be sent to the
RAIBC, so the donation from the
Hereford and Abergavenny clubs
was certainly well received.

The picture shows (I-r) Tim
Bridgland-Taylor GOJWJ
(Chairman of HARS), Rob G3XFD
and Eddie Wyman GOUDF
(Honary Secretary of HARS) during
Rob’s visit on the evening of Friday
19 June.

Stockton Celebrates

The Stockton-on-Tees Special Events group
(G3YNB) will be running a special event
station using the callsign GBOSRF from
Friday 24 July through until Sunday 2
August. The station is being put on air from
Gloucester House in Stockton-on-Tees to
celebrate the Stockton International
Riverside Festival.

Short wave listening reports are most
welcome and QSL is 100%. Any direct QSLs
should be sent to GODOD (QTHR) and must
include a stamped addressed envelope.
More information on the GBOSRF special
event station can be obtained by E-mailing
mikegO0Odod@compuserve.com

14

‘New Book

Now available from the PW Book Store is
newly publishedCQ-GTZM, Diary of a Maritime
Radlio Officer by Ross Bradshaw. The book,
written in a diary format of a radio officer
during the period 1973-1979, provides an
insight into into the activities of maritime
radio officers, the equipment that they
used together with some technical
information. Order your copy now from
the PW Book Store for only £12.95 plus €1
P&P (UK}, £2 P&P (overseas).

Plymouth Radio Club

Den Perryman G7NMA of the Plymouth Radio Club has dropped me a
line to remind you of some interesting ‘talks’ that are taking place over the
next few weeks. These are as follows:

Date Talk Subject

August 4 Fort Bovisand Underwater Centre
11th Visit to the BBC Studio in Plymouth
18th National Blood Transfusion Service
September 1 Air Ambulance

The Plymouth club meet in the basement of the Royal Fleet Club, 12
Morice Square, Devonport, Plymouth and all meetings open at 7.30pm
for a Bpm start except on the occasion of a visit to another location when
members are asked to arrive at 6.45pm for a 7pm start. For more
information on the club’s activites you are invited to contact Den on
{(01752) 346158 before 9pm.

Admirolty list

Just published by the United Authorities. The information
Kingdom Hydrographic Office in supplied is completed by

Taunton, Somerset is the Admiralty SUBFACTS and GUNFACTS, which
List of Radio Signals (ALRS) are broadcasts detailing submarine
Volume 3 Radio Weather and practice firing activites.

The ALRS Volume 3
contains over 160
diagrams and tables

and is produced in
two parts. Part one
covers Europe, Africa,
and Aisa and Part two,
the Philippines,
Indonesia, Australia, the
Americas, Greenland and
Iceland. Both parts are
available from appointed
Chart Agents for the
recommended price of £24.
Further details can be

Services and Navigational
Warnings. This A4
publication is now
produced in full colour
and has been fully
updated to contain a
complete guide to
Automatic Picture
Transmission (APT)
and Weather
Facsimile (WEFAX)
services as well as all
maritime radio
weather services
and safety information

broadcasts. obtained from The United
Full, international NAVTEX Kingdom Hydrographic Office,

details are also included as are Public Relations Department,

internet, telephone and telefaz Admiralty Way, Taunton,

marine weather services provided Somerset TA1 2ZDN. Tel: (01823)

by national Meteorological 337900.

Free To A Good Home
Mr E. G. Thompson has recently contacted us with the news that he has a
mint condition copy of the June 1985 copy of Practical Wireless which he'd
like to give away free to a 'good home'. So, if your collection is
incomplete and you've been desperately looking for a copy of the June
1985 issue then contact Mr Thompson at 16 Primrose Street, Clitheroe,

| Lancs BB7 1BZ. But hurry, it's first come first served!
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NIGHT VISION
from m

MAIL ORDER HOTLINE

0171-537 8727

Fax: 0171-637 3728 E-mail: sales@sun-rise.co.uk

229 Tottenham Court Road, London W1

All prices include VAT. Next day delivery available
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€V CHELMER VALVE COMPANY
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RIGS 0 F DISTINCTION

WE BUY AND
- SELL HAM GEAR

We don't give interest free credit, we don't take
credit cards. We do, however, SELL. GOOD GEAR
AT REASONABLE PRICES.

40 years of buying and selling gives G3RCQ a
wealth of knowledge. If you are selling a TCS12
or a BC348 to the latest state of the art gear
think G3RCO.

Having won the lottery several times over funds
are unlimited - CASH is always available for
your gear WORKING, BROKEN, OLD or NEW.

It makes sense to phone Dave, Maree or Michael,
the family team, for the best deal in the
universe. OK, OK, I know it's corny but you're
reading this and more importantly I want you to
remember G3RCQ is the GENTLEMAN DEALER
of the amateur radio world.

: CALL DAVE G3RCQ ON:
' Showroom (01708) 374043
Mobile (0956) 854947

Pager (01523) 133511
E-mail: radiog3rcqg@compuserve.com
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Suppliers of quality electronic
0 thingies at very friendly prices.

uts  QsziFox Probe
Llﬂllt@ﬁf 20MHz Oscilloscope ................. 875

., Laser Pointer Pen ...................... 815
Come and see us at a % laser Pointer 10in 1...............£20
Kadto Fat, $ CCD Camera module BW..........£50
2 Chase Cottage N . ” -
AASE. LOUREES 5 CCD Camera module colour ... £145
New Road 3
Aldham < Camera Scart kit BW ................. £85
Esgex Camera Scart kit colour............ £175
CO6 3QT ' e
Tel: (01206) 213322 Date & time module................... £45
Fax: (01376) 561373 4 channel switcher..... ..&50
ALL MONEY, CHEQUES, POSTAL ORDERS, VisA & ACCESS ACCEPTED

slivs prarchesed

Wues electronic g

If you need Valves/ Tubes or other
electronic mm/)om)n s elc.
then try us!

We have vast stocks, widespread sources and
35 years specialist experience in meeting
our customers requirements.

Dept PW, 130 New London Road, Chelmsford, Essex CM2 ORG. England

Tel: 44-01245 355296/265865 Fax: 44-01245 490064

150 9002 FE33906 I:Iect ro '/a’ue “

Member
We supply Siemens franchised distributor
Capacitors Diodes & rectifiers Books
Resistors Transistors Boxes & Cases
Thermistors Integrated Circuits Breadboards
EMC filters Semiconductors Connectors
Inductors Lamps & LEDs Cable
Suppressors Power supplies Fans
Varistors Regulators Switches
Potentiometers Thyristors Relays
Knobs Sensors Transformers
Ferrites Crystals Hardware
Fuses Panel meters Headphones
Spark gaps Test gear Soldering equipt
Batteries Valves PCB materials
Terminals Flash tubes Service aids
Electrovalue Ltd. Tel: 0161-432 4945 Fax: 0161-432 4127
680 Burnage Lane, Burnage, Manchester M19 1NA

e-mail: sales@electrovalue.demon.co.uk web site: www.electrovalue.com

SYON TRADING

16 The Ridgeway, Fetcham, Leatherhead
Surrey KT22 9AZ
Tel: 01372 372587 Fax: 01372 361421
Callers by appointment only.
Try us for:

Resistors - Capacitors - Switches - Semiconductors -
Cable connectors etc.
Plus all those hard to find parts for the constructor.

Send or phone today for your catalogue

% See us at the rallies *

COMPONENTS AND AMATEUR RADIO
EQUIPMENT PURCHASED

Robin G3INFV Geoff G4ECF

J. BIRKETT

SUPPLIERS OF ELECTRONJC COMPONENTS

EX-MOD RF POWER MUDULE W 28 3£

HF AERIAL AMPLIFIER Ex-aircraft P 5

CUI.I.INS MUUULE FR[ﬂLlENC'f' STﬂBilI?_EH
£3 [P&P £

VHF TRANSMITTER. RECEIVER 1985
POLYESTER CAPACITORS 0
1, SILVER MICA CAPACITOR

15 (P&P £5)
£8P
@ £8 (P&P £3), ADF w-H

RF POWEH TRANSISTDHS sS4 E

FEH RiTE HIHGS

C.M. HOWES KITS. Available by post and for callers.

w182
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and mppnus‘#_ldts components and accessories fc
Amateurs and SWLs, our range now includes:

The DTR range of QRP transceivers - ATUs (Tx and Rx)
‘CARLTON’ 3-band receiver - Audio and noise reduction
filters - Antenna coupling transformers ["Magnetic Baluns®) -
QRP power meter (200 CW/AM/FM plus 40\W PEP SSB) -
SWR meter - Code practice oscillator.

For a FREE illustrated catalogue, send a large [A5) SSAE to:

Lake Electronics, Dept PW, 7 Middleton Close
Nuthall, Nottingham NG16 1BX
Phone: 0115-938 2509

E E-mail: radkit@compuserve.com E
Callers by appointment only
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radio basics

Variable )| Headphone
capacitor

y now | hope you've
Bhad a little practice in

designing, drawing
preparing and etching some
little printed circuit boards
(p.c.b.s) of your own. And if
you've followed my advice
you'll have made the boards
shown in Fig. 2 of last month.
If so - it's on with the process,
if not - make your boards and
then join in the fun!

It's very simple to prepare
the p.c.b. material - whether
epoxy based paper or glass
fibre material. And a tip | can
pass on is not to cut it with a
saw. My method is to use a
sharp file to divide the
boards, using a ‘straight
edge’ (usually another board)
to guide the file.

| think the file method
makes a much neater job and
there's less chance of
damaging the board.
Additionally, you don‘t need a
large hacksaw or bench vice
to do the job, only something
heavy enough to hold the job

down while you file.

The design I'm using for
the introduction to p.c.b.
techniques, is the simple
diode detector and one stage
of audio receiver from the
April issue. It's a case of ‘one
step backwards' (by using a
circuit you know already) and
several steps forward by
introducing the p.c.b.
technique.

Incidentally, the simple
p.c.b. method I'm introducing
will be in use throughout this
series from now on.
However, although | strongly
advise you to make your own
p.c.b.s it is still possible to

~use the drawing-pin and

board system.

Surface Mounting

| suppose you could call the
method of mounting wire
ended components - as I'm
about to describe - as a crude
system of ‘surface mounting’.

Fig. 1: The p.c.b. partly assembled, the two vertical wires to the
right of the ferrite rod are used to connect the tuning capacitor.

The coil centre tap can be seen attached to its solder pad, as can

the main connection at either end of the coil. Note how the
components are mounted directly to the solder pads without using
mounting holes. Heat shunting (by gripping the leads with pliers or

tweezers) is essential when soldering the

However, in reality the only
real connection is that the
components are mostly
mounted on the same side as
the copper etched track using
traditional wire ended
components.

The components  are
directly mounted on the
copper tracks, as shown in
Fig. 1. This photo was taken
during an early stage of
assembling the project. As
drilled mounting holes aren't
used, larger connecting
‘pads’ are necessary. But
that's no problem with the
‘Dalo’ pen method  of
applying the etch resist
because it's easier to make
thicker tracks than thinner
ones!

From the photograph, Fig.
1, you can clearly see that the
stress and loading on the
copper track is spread
somewhat by the larger
surface area of the pads. The
stresses involved get even
smaller if you use lighter,
modern components but in
practice I've used many
differing types over the years
and it's rare indeed to over
stress the copper foil

Ak

and tr

laminate and ‘lift" it off the
board.

Finished Board

The finished board for the
project is shown in Fig. 2. In
this photograph the tuning
coil (inductance) wound on to
a small ferrite rod, is shown
mounted (it can be secured
with a spot of hot wax or
blobs of adhesive at the ends
of the rod) on the board with
its two ‘flying lead’" ends
soldered to the pads as
indicated. The coil centre tap
is soldered to the pad marked
‘antenna’ on the board.

How easy it is to make
these boards is shown by the
slight wvariations in the
photographs in this issue and
from the ‘Radio Basics’
column from the July issue.
This is because | made four
boards, in less than an hour,
to show the various stages of
construction. And because
they were all drawn
‘freehand’ there's bound to
be slight differences between
them.

The Polyvaricon
capacitor -

tuning
mounted to the

Radio Basics is continued on page 18

Last month Rob Mannion G3XFD introduced you to the techniques involved in
designing, preparing and etching your own printed circvit boards. This time, Rob

goes one step further by describing a simple p.c.b. assembly technique.

Practical Wireless, August 1998
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radio basics

A Diode B
L
Brazaditiz 15 L2 AT
- bl -r-;/. i

L1 Cilab D1 C1 R1

right of the tuning inductance -
is secured by adhesive to the
board and connected by two
vertical wires (see Fig. 1). The
tuning knob/dial has been
removed for clarity in the
photograph.

All the other components to
be mounted on the board are
straightforward to install. Note
however that it's a good idea
to mark ‘E, B, C' (Emitter,
Base, Collector in the case of a
simple transistor) on the
boards you make. Correct
placing of the transistor during
assembly is then much easier.

For the ‘phones’ audio
output | suggest you use
multistrand wire rather than
single core. This reduces wire
‘fatigue’ breakages at the
soldering point.

Switch On

Once you've finished the
assembly and checked all the
connections, and all is well -
you can switch on by
connecting the battery supply.
A PP3 9V battery is ideal and
the ‘press stud" type of
connector with colour coded
leads, connected to the -V and
+V pads can be used.

Connect the antenna, and
the earth and you're off! If you
built the original ‘drawing pin’
version you won't be surprised
at the performance - but if you
did - although it performs the
same it looks much neater
doesn't it?

And of course, if you prefer

18

Tr1

' 1

+9V

To
Headphones

ov

Fig. 2: Annotated photograph showing the completed p.c.b. ready

for use. The ferrite rod inductance and the tuning capacitor (left)
can be attached to the board with adhesive or by using a small
amount of melted wax. Note the connections on the Polyvaricon.

(Centre connection is ‘common’). The circuit used is the one that
appeared on page 22 of the April 1998 issue of PW.

to use the ‘old fashioned’ open
framed variable capacitors for
tuning - you can easily modify
your boards for these excellent
components. This system is
that flexible!

Next time I'm going to take
you on vyet another step
forward by describing a true

‘tuned radio frequency’
receiver, which also
incorporates a ‘regenerative’
detector. It will of course be
built onto your own ‘home-
brewed’ p.c.b.s! In  the
meantime - keep practising
making your own boards.

P

Interested?

Want to join in with
‘Radio Basics'? You
can - if you send in an
s.a.e. with a 50p stamp
requesting the free
‘Radio Basics’
Information Sheets
1 & 2 to Donna
Vincent G7TZB at the
Editorial offices. Also
available are reprints
of G3XFD's original
‘Getting Started the
Practical Way' 5-part
series which was first
published in 1986. If
you require this please
enclose a cheque
(payable to PW
Publishing Ltd.) or
Postal Order for
£2.50.

Fig. 3: This photograph is included in ‘Radio Basics’ to illustrate how the p.c.b. material ‘chassis’

gz + lends itself to ‘quick h -

ing” in a very effective way. The p.c.b. sections

can be soldered together to form the ‘chassis’ and is remarkably strong and lightweight. The

photograph shows an "“OX0’ 7MHz QRP c.w. tr

itter (D

igned by George Burt GM30XX and

published in Sprat - the G-QRP Club’s journal). The versatility - and simplicity - of the technique is
demonstrated by the mixture of the variable crystal oscillator (VXO)
1930s, and two solid dielectric variable capacitors for the (milliwatt) p.a. stage and a plastic till-roll

centre for the coil! In the final 7MHz version the

has an

= g oA

from the

of less than 500mW and has

provided OSOs all over Europe - from a transmitter built over a weekend entirely from p.c.b. off-cuts!
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Technical products

....yours for under £4

The Electromail CD-ROM Catalogue provides
a technical  superstore, product
encyclopaedia, and a help line with
round-the-clock service - the moment you
slip it into your computer!

It's quite amazing just how much you can get out of it. Products from
batteries to bearings, fuses to fans, semi-conductors to computers, hand
to power tools. On-line advice, and access to a full library of data
sheets, providing detailed information on almost every product in our
range. But the best thing about Electromail, is that it's open just when you
want to go shopping. 24 hours a day. 365 days a year.

And in most cases your order will be despatched on the very

virtual

ELEGTROMAN

a more professional choice

same day you order (failing that, the next
working day).

The Electromail CD-ROM Catalogue offers
you more products and services than any of the
alternatives. Send for your copy and get a head
start in your business, your home or hobby ... and at just £3.99 with free
delivery, it's not worth struggling on without it!

HOW TO ORDER o]
Tel 01536 204555 or Fax 01536 405555

When ordering by fax or phone quote stock no. 313-6988 and have your credit cord detoils
handy. Alternatively, you can open your own Eleciromail account - please ask for details.

Electromail, P.O. Box 33, Corby, Northants, NN17 9EL. Tel: 01536 204555 Fax: 01536 405555

Colchester Radio

- Amateurs Rally and

Giant Boot Sale

26th July 1998
Open 10.00am
St. Helena School, Sheepen Rd, ;
Colchester. Entry: £1.50. ;

This vear there will be:

Radio, Computers, Hobby stalls, Crafts,
Modelling, Cars, Trains, Kits, Golf, Fishing,
Antiques, tools, Bric-a-brac, Clothes, Books
and more!

SOMETHING FOR ALL THE FAMILY

book early or arrive on the day. gates
open 8.00am for traders to sei-up ready for the

Traders

general public (10.00am).
FOR FURTHER DETAILS CONTACT RALLY DIRECTOR ON
(01206) 369226.
Outside pitch - £5.00. Inside hall table - £10.00. g
Power point (hall only) - £5.00. ;
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LEICESTER AMATEUR RADIO SHOW COMMITTEE PRESENT THE

27th LEICESTER
N AMATEUR RADIO
| SHOW

at a new venue

CASTLE DONINGTON
INTERNATIONAL EXHIBITION
CENTRE

near juction 23A M1 motorway & East Midlands
International Airport
on

Friday 25th & Saturday 26th
SEPTEMBER, 1998

Direct bus services from Barnsley, Bradford, Leeds, Leicester, Sheffield,
Loughborough, Milton Keynes, Nottingham and Wakefield to East Midlands
Airport. Free shuttle bus from airport to exhibition hall.

Nearest railway stations: Derby and Loughborough on Midland Mainline from
Leeds, Sheffield, Wakefield, Kettering, Wellingborough, Luton, Bedford, London
[St. Pancras) and the continent. Central trains from Birmingham and the South-
\West serve Derby also. Central trains from Cambridge and the East serve Leicester.
Air flights from the UK and the World via the British Midland Airways link from
Schipol Airport, Amsterdam, Holland.

ALL THE USUAL FEATURES BUT EVEN BIGGER THAN EVER. 150 STANDS,
A CONVENTION AND FLEA MARKET.

For stand and table bookings contact John Theodorson, G4MTF.
Tel/Fax: (01604) 790966 E-mail: GAMTP@lars.org.uk
For further details contact Geoff Dover, G4AFJ.
Tel: (01455) 823344 or Fax: (01455) 828273

or see our internet site http//www.lars.org.uk with maps and all sorts of
information on how to reach the show and all its features.




T he IMPact Avalanche
Transit Time (IMPATT)
diode is used for
generating radio frequency
signals in the microwave
region between about 3 and
100GHz and beyond. There
are a number of types of
diode used for generating
microwave signals, but the
IMPATT is the most powerful.
The basic idea for the
diode can be traced back to a

Drift region

g

&
—
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Fig. 1: An example of a typical
IMPATT diode.

paper written by Shockley in
1954 where he proposed the
use of a p-n junction. A further
idea for a slightly different
type of structure using a
p+/nfi/n+ was proposed by
Read in 1958. However, it was
not until 1965 that a working
diode was made and the first
IMPATT oscillations were
observed at Bell Labs. Since
then a number of different
types of structure have been
used, but all employ the same
basic principle of operation.

Different
Structures

A variety of different
structures can be used for the
IMPATT diode. In general they
are variations of a p-n junction
often with an intrinsic area in
the structure as shown in Fig.
1. The most common form of
diode, the Reed diode is
shown here for simplicity as it
shows the mode of operation
particularly well. Other forms
are generally variations of a p
n junction where avalanche
breakdown is made to occur
in a high field region.

The typical realisation of
the Reed diode is also shown

in Fig. 2. Here it can be seen
that the diode is made in a
vertical structure with vertical
current flow. Typically the n
layer is about 1-2mm and the
intrinsic layer is between 3-
20mm, although thicknesses
of 0.5mm may have to be
used for frequencies in excess
of 100GHz.

A variety of materials can
be used. Silicon and gallium
arsenide are the most
common, although
germanium, indium
phosphide, and others have
been used.

Diode Operation

The operation of the IMPATT
diode is based around the fact
that there are two basic areas.
The first is called the
avalanche or injection region.
Here the current carriers
{electrons or holes) are
generated.

The second area is a drift
region. Here the carriers move
across a region of the diode
taking a certain amount of
time. The fact that the carriers
take time to cross this region
is crucial to the operation of
the diode.

The IMPATT is operated
under reverse bias so that
avalanche breakdown occurs
in the p-n junction. The electric
field at the p-n junction,
formed by the heavily doped p
and n regions, is very high.
Here a voltage appears across
a very narrow gap.

In this circumstance any
carriers will be accelerated
very quickly. When they
collide with the crystal lattice
they may free one or more
carriers, which in turn may be
accelerated and will collide
again freeing more carriers.

Avalanche breakdown due
to the impact occurs when
one carrier frees more than

Cathode p*

Anode
WT0g42

Fig. 2: A vertical IMPATT
diode structure.

In October I'll be lookin
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one other carrier from the
lattice. However, for this to
occur a certain voltage must
be exceeded across the
junction. But, this is only the
first part of the story.

The way in which an
IMPATT operates relies on a
phenomenon called negative
resistance to cause and
sustain the oscillation. This
effect occurs when an
increase in voltage gives a
decrease in current. Normally
an increase in voltage would
give a corresponding increase
in current.

The negative resistance
effect does not occur at d.c.
Instead here it's
an a.c. effect that
is brought about "
by phase
differences that
are seen at the
frequency of
operation.

When an a.c.
signal is applied
the current .
peaks are found
to be 180° out of
phase with the
voltage, i.e.
when the
voltage is

Davice voltage

Carrigr gengration

generation of carriers
occurring about a quarter of a
cycle (90°) after the peak of the
voltage waveform. Once the
field falls to zero and becomes
negative the generation
process stops and the current
starts to fall.

When the charge carriers
have been created they move
across the n+ region creating
an external current. In Fig. 3
you can see the current takes
a finite time to flow across the
drift region and it is out of
phase with the voltage.

The second delay causes
another phase shift of the
current of about 80° giving a
total delay of about 180°. In
other words the voltage and
current are out of phase with
one another.

The result of the phase
difference is that when the
correct voltage is applied
across the device an
oscillation starts and is chiefly
dependent upon the delays
across the device. In this way
the IMPATT diode can be used
as a very simple microwave
oscillator.

positive the

current is '
negative. This
results from two
delays which
occur in the
device. These
are injection
delay and a
transit time
delay as the

Davice currant

WTD943

current carriers Fig. 3: Examples of IMPATT voltage and curent

migrate or drift waveforms.
across the
device.

The summary of the two
effects which cause this delay
are seen in Fig. 3. As the
voltage rises a point is
reached where breakdown
OCCUrs.

As can be seen from the
diagram, Fig. 3, the rate of
breakdown does not occur
when the voltage peaks.
Instead it is delayed. The
reason for this is that the
generation of carriers results
not only from the electric field
that's present, but also from
the number of carriers that are
already present.

After the field passes its
peak value the number of
carriers continues to grow.
This results in the maximum

af the Tunnel Diode.

Application
Variety

In view of the high power
capability of the IMPATT diode
when compared to other
microwave generators it's
used in a variety of
applications from low power
radar systems to alarms. Its
main drawback is the high
level of phase noise which
results from the statistical
nature of the avalanche
process. Nevertheless is still
makes an excellent
microwave generator for
many applications.

W
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HAYDON COMMUNICATIONS

MAIL ORDER: 0181-951 5781/2

London showroom & Mail Order
132 High St. Edgware, Middx HA8 7EL.
Tel: 0181-951 5781 /2. Fax: 0181-951 5782 @ c
Open Mon-Fri 9.30-5.30pm. Sat 9.30-2pm S

(or easy to remember number:- “07000 HAYDON”

HWE TRANSCEIVERS
g 1C-756

VNF/ONF TRANSCEIVERS
TM-G707E

(NEXT DAY DELIVERY £10 TO MOST AREAS)

W. Midlands showroom

lslzlt 1, Canal View Ind. 551 ?r:frley Hill, W. Mids.
owroom now quadrupled in size. !

Open Mon-Fri 9.30-5pm. Sat 9.30-2pm EN =

RECEIVERS
s 12 PCR-1000

o] Computer receiver.

st et b irgwincivalil 7 100kHz-1500MHz
the markét head and optional £Cerl(au modc)(£13m0.
wide band Rx.
ony £1495.00 ONLY £299 00 sore
AR7030 plus
............... - R o S
o Egg(%bﬁm selling * With free n“o]::h I;li:ﬁ;L&
...... el peted B 08 OL' PRICE telescopic antenl'::."se (e
transceiver. ] 'E
£ 1 595 00 suy one wis £Unprintable oy £879.00
month and get £200 cash-back! FT 290RII FE.G-100 + PSU........ceoc0. our price £429.00
5 1C-706 MKII " S all o il AR3000A
§4 With free DSP. SCOOP PURCHASE -ﬁﬁ -.'-'
£995.00 > £349.95 ‘“ff‘ £649.00
Buy one this month and get £100 ?
g cash-back! g VX-1R - AR8200

£20

ooy

£T0 low to prmt
FT-920

§ HF + 6m
transceiver.

" o £1299.00

Buy this one and get £100 cash-back.

» FT-1000MP

 £349

£ 2m + 70cm transceiver with
wide band Rx.

£239.

+ £20 cash-back

TM-G71E

2m + 70cm transceiver with
optional wide band Rx.

£239.00

£969.

.00

+ £50 cash-back

The latest all mode innovation in
handies. There’s too many
F features to list.

£349.00 ... concm
AR8000

NEW LOW PRICE

£269.00

Soft case for ARB000

MVT-9000
£319.95

Soft case for MVT-9000 €19.99

MVT-7100
£199.00

Soft case for MVT-7100 £19.99

00

£17.95

00

our price £79.95
our price £599.00

SUPER LOW PRICE SHORTWAVE PORTABLES

SONY SW-100E

Award winning miniature
portable SW receiver. Its
performance is brilliant 5
for its size. The best shortwave
receiver for under £250. RRP £220.

sace price £149.95

Practical Wireless, August 1998

SALE PRICE

e SONY SW-55E

Superb quality portable SW
eceiver with 125 presets.
100Hz step tuning for
shortwave. Includes compact antenna,
stereo headphones and carry case.

£235.00

~ Portable SW receiver
with SSB and RDS.
£169.00

OUR PRICE
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HAYDON CO

MAIL ORDER: 0181-951 5781/2
London showroom & Mail Order

132 High St. Edgware, Middx HA8 7EL.

Tel: 0181-951 5781 /2. Fax: 0181-951 5782
Open Mon-Fri 9.30-5.30pm. Sat 9.30-2pm

IMUNICATIONS

(NEXT DAY DELIVERY £10 TO MOST AREAS)

W. Midlands showroom
Unit 1, Canal View Ind. Est., Brierley Hill, W. Mids.

-

(or easy to remember number:- “07000 HAYDON”

BASE COUNEARS .. .-

* % NEW LOW PRICES * %

TSB-3608 GF 50 /144,70, 2.15/6.2/8.4dBi gain ... £50.495

TSB-3315 GF 14470, 8.5/11dB (5.4m) ... L9995
TSB-3301 GF 144/70,6.5/9dB (3m),...ccooiicinnn £H4U5
TSB-3302 GF 144/70. 4.5/7.2dB (L.Tm) ... L3R5
TSB-3303 GF 144/70, 3/6dB (LIm) oo L2095

ACCESSOR]_ES P&P £2.00 on .rhffof.fmumg

TSA-600IN Duplexer (+Coax) 2/70 (N/N259) . L2405
TSA-6003 Duplexer (Coax) 2/70 (PL/25%') ... L1095
CFX-314 Triplexer (6/2/70) (Coax) ... st k00,95

MOBILE ANTENNAS ¢5.50 detivery

TSM-1612 6/2/70 (2.15/6/8.4dB) 2.IM................. . £54.95
DB-7900  144/70 cms, (5/7.6dB) 1.5m..
DB-770M 144,70 cms, (3/5.5dB) 1m.....
DB-1504  144/70 ems, (2.15 /3.8dB) 4lcms
DB-EL2E 144MHz, ‘iths, £.5dB (1.8m)
DB-285  144MHz, “ths, 3.4dB (1.3m) .
PLA6M 50MHz ' wave (Im) ...

ACCESSORIES PEP £2.50 on the follmwing

MT-1301 H/Duty Mag Mnt + Coax .. Top Quality L24.495
MT-3302  H/Duty Hatch/ Trunk Mnt. [up Quality L24.95
CF-BPFZ  2m band pass filter ............. 49,95
Q-Tek fim band pass filter .. .£42.95

G-Tek dﬂ“‘ﬁ#‘&"

L1995

£94

L1695

Q-TEK ZL SPECIALS

2m Sele (boom 45" /9dBd)...........ccon..en.. EBGGH
2m Tele (hoom 60"/ 11dBd) ........ £45.95
2m 12ele (boom 126" /13.8dBd) £69.95

T0em Tele (boom 28" /11dBd) s £24.95
Tlem 12ele (boom 48" 13.8dBd). .. L4485

Q-TEK YAGIS FOR 2/4/6m + 70cm

2m Sele (hoom 63" /9dBd) ..o LIBUS
2m Rele (boom 125" /11dBd) . J46.95
2m L1ele (boom 186" /12.7dBd) ...,

2m Hele crossed (boom 64" /9dBd) ......
2m Sele crossed (hoom 126" /11dBd) .
4m Jele (boom 45"/ TdBd) ...
4m Sele (boom 128" /9dBd) ...
fim Jele (boom 72" /7dBd) .....
fim Sele (boom 142" /9dBd) ..
T0em  1dele (hoom 76" /1 'dBdIl

£59.95
£49.95
LR

Eih.A5

T0em  13ele crossed (hoom 83" "dB(II . £55.95
Q-TEK HBY-CV

T0em  HBICV {(boom 12") ..o, E16.05
2mtr HBICY (boom 20").......cconnviecirmnnniecs E19.95
4mir HBYCV (hoom 22.5") .. £29.95
fimtr HBICV (boom 32.5") ..o, LI0BH5
1hmtr HBYCY (hoom 52") ........ E65.95
NEW HF MOBILE WHIPS (PL—259)
Easy to mount HF mobile whips ready to go with PL-259
fitting.

-£21.495
L L19.95
WE19.95

PL-80 80m whip (approx L5m long) ..
PL-40 40m whip (approx 1.5m long) ..
PL-20 20m whip (approx L.5m long) ..

PLtm  bm whip (approx 1.2m long) .... LE16.95
END FED HALF WAVES

Ground plane free

4m Length 92" (SO239) ......c.cnsirmsissenssss EVNDE
bm Length 126" {SO239) £49,95
2m Length 52" (S0239) .. 5

T0em Length 26" (N-type).......coovcininininnceins L2095
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G-TEk ACCESSORIES
Q-TEK PENETRATOR

e o o o 0 s 10 0 3 5 8000 40 8 0 8 1 A 00—
* 1.8 - 60MHz HF vertical
* 15 foot high FOR
* No ATU or ground radials required FHVg o1

ONLY £1 50 . 0 O delivery £10
Q-TEK INTREPID - Half waves

- “pr
80239

HF single band end fed wire antenna - “requires no

ATU™, (1kW).

ITP-80  80m version (40.7m) .......

ITP40  40m version (20.3m) ... ..£58.95 P&P £6

ITP20  20m version (10.1m) .. 49,95 P&P £6
ALSO AVAILABLE IN OTHER BANDS. PLEASE PHONE.

DELUXE G5RYV wuliistranded plastic

coated heavy duty antenna wire.
% Al pars reusable. Stainless
ST steel and galvanised fittings,
Y b Fullsize - 10211,

oy £99.9D

Half size 51ft. Only £34.95 Carriage £6.00.

STANDARD G5RV

Full size |17 e A L24.00 P&P £6
Haltigize: & SR - asimanmbiin £21.00 P&P £6

NEW Q-TEK INDUCTORS

80mir inductors, Add them to your r size G5RV
and convert it to a full size.

(New length only 69 feet total) £ 22+ 9D pa 2
COPPER ANTENNA WIRE "2

SEND SAE

..£69.95 P&P £6

Enamelled...... E9.495 P&P £5
Hard drawn ...l £12.00 P&P £5
Multi-Stranded (Grey PVC)... JER.Y5 PEP £5

Extra H/duty (Clear coated) ... £20.00 P&P £5
Flexweave (H/ duty) £30.00 P&P £5
Flexweave H/duty (20 mtrs) L1200 PSP £5

Flexweave (PVC coated 20 mars)................. E16.00 P&P £5

O-TEK BALUNS

Wound on ferrite rod and encapsulated into a dipole
centre with an SO239 socket. Brass terminals form the
balun output and stainless steel screw eyes offer an
anchor point for the ends of the antenna. Ratio power
rating is 1000 wats.

LRI i R S R R e 2
4.1 Balun £22.05 P&P £2
6.1 Balun . £22.95 P&P £2
Q -TEK TRAPS
S0miirs. RamE . e £25.00 P&P £4
80 mirs 25.00 P&P £4
10 mirs £25,00 P&P £4
15 mtrs £25.00 P&P £4
1 T T T 0 R R £25.00 P&P £4

Q-TEK WINCHES

SEND SAE FOR SPEC SHEET

Showroom now quadrupled in size.
Open Mon-Fri 9.30-5pm. Sat 9.30-2pm

DESK MiCs &

D-308B BLACK DELUXE
DESK MIC (with up /down).
Super quality. (Supplied with 8 pin pre-wired
Toems o) £ g P&P £5.00

OPTIONAL LEADS (P&P £1.50)
A8 8 pin “Alinco” round ... KBS
K08 8 pin “Kenwood™ round -
108 8§ pin “lcom” round ...
AM-08 Modular phone “Alinco™ ...
YM-08 Modular phone “Yaesu"..................... . k.05

U-120 headset

A high quality headset that will fit most hand portable
and most HF & VHF/UHF tcvrs via optional interface,

£24 . g 5 P&P £3.50 Il
Supplied with two pin molded plug- h
will fit Alinco/ Yaesu / Standard / ADI - gjf’

Icom hand helds).
Optional leads (P&P £1.50),

F-3035 8 pin “Standard” round ... E16.85
F-303Y 8 pin “Yaesu” round...........c.ccceninrin K165
F-303K 8 pin “Kenwood" round... L1695
F-3031 8 pin “lcom” round...................cco...... L1085
E-303YP  Modular “Yaesu” phone................. KIBHS
F-303KP  Modular “Kenwood” phnne . E16.95
F-3031P Modular *Icom™ phone.................. t10.95

+ TELESCOPIC MASTS

| 5 section telescopic mats, Starting at 212" in diameter
and finishing with a top section of 114" diameter we
offer a 8 metre and a 12 metre version. Each mast is

i supplied with guy rings and stainless steel pins for

* locking the sections when erected. The closed height

_ of the 8 metre mast is just 5 feet and the 12 metre
version at 10 feet, All sections are extruded
aluminium tube with a 16 gauge wall thickness.

8 mtrs £69.95 12 mers £99.95

Carviage L1000,

Free standing tripod for the above telescopic

masts £84.95 papero

GUY WIRE KITS.. . ... P&P L6
Standard kits (complete with wire) e85
25,95

Heavy duty kits (complete with wire).
MAST HEAD PULLEY Easy to fit puliﬂ with mast
clamp (up to 2"}, LAT50 PEP £1.50

SECTIONAL MASTS Carriage £8.50

4 x 5 foot aluminium sections each swaged at one end.

114" dia £19.95

112" dia £20.95
134" dia £36.95
Mdia 4595

WALL BRACKETQ 4 MAST BASE PLATES
A Mast base plate ... £12.00 P&P £5
Stand off £6.95 P&P £5

9" Stand off LB.A5 P&P £5
12" T&K Brackets £12,00 P&P £8
18" T&K Brackets ... L1800 P&P £8

24" T&K Brackets ... 20,00 P&P £8
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| ._..__.;MAZING PRICES

WE WANT

NISSEI METERS
5@ NISSEI
METERS

RS-102 1.8-150MHz (200W)................... £59.95 p&p £5
RS-402 125-526MHz (200W)... . £59.95 p&ep £5
RS-101  L.8-60MHz (3kW)........ .. £79.95 p&p £5
RS-502 1.8-525MHz (200W)........ccoconnrnn. £99.95 p&p £5
RS-0 144 /430MHz Pocket PWR/ SWR

Meter (200W) (SO239) ... £54.95 pep £1
RS4ON  As above with Netype ............... £30.95 p&p £1

GARMIN
GPS-III

Latest UK version complete

with moving map of UK &
Europe. £445:00.
OUR PRICE £3 1 9 95
GPS-12 Navigator..... -£129.95
GPS-1ZXL Includes humpe (’ PD \."I}EJ.H_-"
GPSI1 New version ......... £245.00
Cigar power lead..................... . £20.00
Aclive magmount antenmi . .........oo.oocerimmssiinnin £39.95

WF ACCESSORIES

2 P2512 M’
- - . ‘ 25-30 amp power

supply with variable volts (3-
15). Dual meters (Volts +

ol - amps). The UKs best selling

NEW MODEL power supply. RRP £94-85"
orrnce £89.95
P-1012 b2 O R e £49.95
PS-200 Portable POV iy £46.95

——a—\VECTRONICS
¥ lvc300pLP

UK's most popular 300W ATU
with built-in dummy load

S.PECLALOFFE.R £1 19-95

Special OFFer......ccoc.oriirrer £139.95

HF d.lgll.a] SWR analyser + 1.8-170MHz
| .- counter) resistance meter,

ONLY £l 69-00 P&P £5
SP-350V

_Be protected this summer! In-line
“* lightning surge protector.

s E19:905

COAX SWITCHES (pee e3.00

CXA401 4 way (80-239)........£49.95
CX401 ‘N* 4 way (N TYPE) .....£54.95 ;
CX-201 2 way (80-239).......£18.95

CX-201 °N" 2 way (N-type) ........ £24.95

MEJ-949
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' SUPPORT

SPECIAL OFFERS
MILITARY SPEC RG-241p

Same size as RG-215 but centre condutor has 7 stands x
0.7mm which are silver plated. Double screened outer -
again silver plated. Imp 5082 cap 96p F/M. Max (DC)
5Kv. Max working volts 1.25Kv (RMS). Att'n @ 150MHz-
3.2dB/100ft. Att'n @ 450MHz-5.8dB / 100ft,

SPECIAL OFFER £ 2 5 . OO per 10m. Del £8.00,

£225 per 150m. Del £10.00

% % SPECIAL PURCHASE * %
Large entry N-plugs silver plated green par.

4 for £10.00 + £1.50 PP,

LIMITED STOCK

S6C PRODUCTS
. SGC-230

Superb ATU will work with
any HF transceiver. £340.

sae £289.00

SGC-2020 HF QRP TCVR £559.00
SGC power clear (DSP ‘up?dkl T [ £259.00
SGC-500 powercube .. i L E949.00
SGC-231 HF + 6tm Smartum r..

LS00
CUSHCRAFT PRODUCTS
R-G0O00  6-20 meters.........o.oooooiiiiiinnn. £275.00
R-7000 10-10 meters.. £429.00
X-7 10, 15, 20 mucn?cl( \dg1 A449.00
X9 10, 15, 20 meters 9 ele vagi.... £649.00
A-35 10, 15, 20 meters 3 ele yagi... £329.00

OPTOELECTRONICS
PRODUCTS

Tectoyz micro counter ...........L849.95
TNC-100 Optional antenna ... L6949
Opto Cub ..............our price £80.95
Opto Scout ..o OUT ]]ri(?(? £349.95
R-11 Intercepter. L..our prlu £299.95
Opto Xplorer.... eveour prlu £795.00
Opto Lynx cnmputer lml_rflu: £129.95
Micro DTM'F decoder .. ...EH!I.!IS

E SwOP PURCHASE

-TEK HF-M5

= 5 band HF mobile antenna system (with
E_ interchanging cable whips). RRP £39.95.
i #7 Antenna length: 130cm. Longest whip:
| 100cm. Fitting: * UNF base, Freq cov.: 20-
10m (incl WARC). Max power: 200W PEP.
| (can be used for base by adding 1,4 wave
radials).

. lm SPECIAL PRICE £29 . 95 Del £4.50

SPECIAL PURCHASE,
M-120 speaker mic
Fits most Yaesu,/ Alinco/lcom/
Standard /ADI handies.
With volume control.

£ 1 2.95 RRP £1.50.

HANDNELD ACCESSORIES
Nissei EP-300T

!
&-_ Over the ear earpiece with lapel mic &
PTT. Fits Kenwood, Alinco, Yaesu or lcom.

‘Je\t]owpnce£19 95 P&P £l

This Ear/Mic comes with an “wver the ear” earfriece as EP-300

MS'I 07 Fist microphone to fit Kenwood, Yaesu,
Teom & Alinco. M
£16.95 *

+£1 P&P (PLEASE SPECIIY MAKE OF RADIO WHEN DROERING )

. NB-30W o st handbetd

amplifier 2-5W input. J0W output
Q (for 5W ip). Turn your handheld into
a mobile for under £50

RRP £49.95 P&P £2
DB-770H

T-2602 '
Im,/ T0em/ 23cm . High gain 2m + 7cm
(2/5/5.5dB) flexible telescopic antenna
antenna with with wideband
wideband receive receive,

(14" long BNC). 1 OUR PRICE
OUR PRICE i £24.95
£22.95 g§ P&P £1

k P&P €1 [

POLICE STYLE
HOLSTER HHC-2

Matches all hand helds. Can be worn on the
belt or attached to the quick release body

" £19.95 .

Waterproof case for handheld ... L1000 PEP £1

0S-200

Mounts on the air vent grille on a car
dashhoard (o allow easy and safe
operation of most handhelds.

P&P £2

L MA-339

Mobile holder for handhelds

£g-99 + P&P £2

QS-200 Air vent holder......on.n £9.949 P&P £2

E S-300
A Tully adjustable desk top stand for use
with all handhelds. Fitted coaxial fly
(FAI) with BNC & SO239 connectors
OUR PRICE £ 1 9 . 95 P&P £2
4  EP300

Deluxe over the ear earpiece.

N W£9.95 . rre
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Richard Newton GORSN tries out the latest in micro hand-helds available on the amateur
market and this time if comes from the lcom stables in the form of the IC-Q7E.

he lcom IC-Q7E dual-band hand-
held is the latest micro hand-held
to hit the market. Measuring just
580 x 860 x 270mm it has got to be
one of the smallest hand held
€IV W radios around at the moment. The
Q7E appears to be well made, is
finished in high impact grey plastic and
its rounded edges and ergonomic design
give the radio a reassuringly professional
feel.

The Q7E is supplied with a belt clip, carry
strap and a rather long helical antenna. This
antenna looks (and to be frank is) out of
| keeping with the unit's miniature size. But |
IPIVVVLE have no doubt that lcom have done this to
' give the customer the best possible all round

performance.
Two AA cell batteries are used to power the
re is radio. However, batteries are not included.

The IC-Q7E not only transmits on the 144
and 433MHz Amateur Bands but also has
wide-band receive capabilities that include the
f.m. broadcast bands. Using
the supplied antenna gives
a good all-round
performance. But you can
purchase smaller antennas
designed for more specific
uses. For all my tests | used
the supplied helical
antenna, except when | put
the Q7E on my external
WX1 antenna.

Power is supj

two AA cells as t

no pravision for
external power to be

used

Controls Simple

The IC-Q7E is very simple in
design as most of the
controls can be found on
the front of the radio.
Switching between memory
and v.f.o. is a one-button
process and is as easy as
recalling the ‘call’ channel.
Changing the band and

24

volume control are also ‘instant access’ and
although adjusting the squelch is a two-button
operation, this is not a problem with the Q7E
as | found the squelch very reliable and | didn’t
have to adjust it once.

All the controls on the Q7E are multi
function, this means that the radio is simple to
use, has the minimum of controls but enjoys
an impressive range of options should the
operator wish to use them. On the whole |
think the controls are well set out and
functions easy to access.

Repeafer Offser

The one problem | did encounter was
selecting a repeater offset in v.f.o. mode. This
was, to be frank again, laborious.

Firstly, you have to select the Function
Menu, once in the function menu you have to
rotate the dial until duplex is found. This in
turn then has to be set to plus or minus and
then you have to ‘exit’ back to normal
operation. Then you can transmit using the
repeater offset.

If you then want to return to simplex you
have to reverse the whole operation. (The
USA version has automatic repeater shift
facility). lcom advertise the IC-Q7E as ‘Ildeal for
short range contacts and repeater operation’.

The only way around the repeater shift
problem is to store all repeater frequencies
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and their offsets into memory
channels. Once programmed
repeater access is simple as a
1750kHz tone-burst can be
transmitted by just ‘double
clicking’ the p.t.t.

| was impressed greatly with
the IC-Q7E’'s versatility. The
function menu can be ‘expanded’
to give the operator greater control
over advanced features or can be
kept simple for those who do not
want ‘bells and whistles’. One small
point which particularly impressed
me was the fact that when in
Memory mode, if the Band key is
depressed for approximately two
seconds the memory contents are
copied to v.f.o.

Formidable Opfions

lcom have also given their IC-Q7E a
formidable range of scanning
options. Up to 20 scan ranges can be
programmed; these are likely to be
needed by some operators as this
radio covers frequencies between 30
and 1300MHz.

The receiver can scan its whole
range, it can also scan between two
programmed frequencies. The IC-Q7
will also scan memories, either
memories in bank 0 — 99 or bank 100 -
199 or all 200. Operators can set any
memory channel to ‘skip’ if scanning is
not desired.

The last option in the scanning
armoury is the Frequency Skip Scan. |
thought this option was great!

The frequency skip scan is used in
conjunction with band scan or
programmed scan, where v.f.o.
frequencies are being monitored. You
can also set the IC-Q7E to skip
unwanted frequencies in the v.f.o.
range that would impede good
scanning.

For example when | was scanning

the airband frequencies the local airport

information service kept stopping the
scanning. This is a low power looped
transmission and as | live near to

the airport it stops me scanning the
airband. Not so with the Q7E!

To compliment the already
impressive range of scanning
options the IC-Q7E has a Priority
Watch. This checks for signals on a
frequency every five seconds while
operating on a v.f.o. frequency or
while scanning. There are three
types of priority watch, all of which
can be used with an audible alert.

The three types of priority watch
available on the IC-Q7E are: Memory
or Call channel watch, Memory Scan
watch and VFO Scan Watch. The
memory or call channel watch will
check a specific memory or the call
channel every five seconds while
you are monitoring a v.f.o.
frequency.

| found the watch facility very
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useful, as there
are several local
amateur chat
frequencies in use
near to my QTH,
some of which
more used than
others. | was able
to monitor the
v.h.f. one on the
v.f.o. while
keeping half an
eye on the u.h.f.
frequency stored
in the memory.
The memory
scan watch is also
very useful, while
monitoring a v.f.o.
frequency the IC-
Q7E will check
each memaory in
turn every five
seconds. If all 200
memaories are full
and none are set
to skip this will
take a long time, however if you configure

the radio for this option it could prove very
useful indeed.

The final and for me most impressive

and useful watch facility was the v.f.o. scan

watch. While scanning a v.f.o. range priority
watch checks a chosen memory channel
every five seconds. This meant that | could
enjoy monitoring airband or the 145MHz
band while still keeping a watchful eye on
the local chat frequency.

Fared (n Air

Having programmed the IC-Q7E with the

repeater frequencies | decided to see how

the radio fared on the air.

First | tuned to BBC Radio 2 on the
f.m. broadcast
band, the audio
was quite simply
wonderful. | was
extremely
impressed.
Tuning
through the
broadcast
band |

Q7E with my

FM TRANSCEIVER dedicated

a.m./f.m.
Hitachi radio
in my kitchen.
Considering
that the
Hitachi was
manufactured

to receive the
broadcast
bands the IC-
Q7E did very
well (the
Hitachi did

much!).

compared the

have the edge,
but not by very

The IC-Q7E

is supplied

with a

rather long

S0'13H-ONUH OHJIW NI 153187 3HL 51531 NSHOD INIHLAHIAT LNGI 3ZIS LUHL INIAOHd

helical
antenna
which is
rather out of
keeping
with this
transceiver’s
miniature

sSiZe.
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The next test | carried out was with
the low power continuous loop
information transmission from the local
airport. This is my ‘yard stick’ for
airband.

The Q7E received the signal with a
fair amount of background noise. (This
compares very well with a dedicated
airband receiver). For general airband
use | found the Q7E excellent, even
when using the suppled helical whip
antenna.

The IC-Q7E puts out 300mW of r.f.
power. | found that when using the the
helical antenna this was not enough to
open the local repeater from my home
address. As | live about 6.4km (as the
crow flies) away from the repeater site.

However, | had no problem with
accessing the repeater when | put the
radio on my WX1 antenna. To do this |
had to use a BNC to SMA adapter, which
can be purchased as an optional extra.

Rudio Aeports

The received audio on the IC-Q7E is really
quite impressive. So, | wondered what
reports | would get on the transmitted
audio?

| spoke to Terry G7VJJ on a 145MHz
simplex frequency. Terry lives quite close
to me and gave the Q7E a very favourable
report indeed.
“That audio is
really good

Transmit Receive Richard, what
144 - 146MHz 30- 1309.995MHz radio are you
430 - 440MHz o T

fm am, wfm | UsSarg 4

200 So, | told
10°C to +60°C

Terry about the
Q7E, he said, “I|
didn’t think it was
your normal one”.
Thanks Terry!

I then called
through the local
repeater, GB3SC

5. 6.25 10,125, 15, 20

25, 30, 50 & 100kHz

-10°C to +60°C {£6ppmi)

2 x AA |RE) Ni-Cad or akaline
cells (negative ground)

440mA3B0mA (typicall
170mA (typical)

S5mA (typicall

3 {typical)

SMA (500 but got no reply.
58 x 85 »x27Tmm

s However, | knew
i that my brother
William G7GMZ
was due to be
travelling down to
Bournemouth.
Eventually, | met

4-conductor 3.5mm Zk(y/810)

\ariable reactance
350mW typ. (v.hif)
Less than -40dB

+5kHz up with William on
GB3SC, again using
the WX1. William

Tfl[}ll: conversion superheterodyne gave me a gCIDd

15t 266 7TMHZ; 2nd 19.65MHz report and he also

3rd 450kHz

mentioned the
transmitted audio,
giving it a glowing
report.

Next we decided
to try a simplex
contact, William was

still about 11Tkm
0.18uV (144 - 148MHz) away from my
Eﬂff:‘”';?%;:‘““‘ﬁ'a location but by using
Less than 30kHz-600B the WX1 antenna on
More than 60dB (amateur bands only) the IC-Q7E we
100mW typ. at 10% distortion :
managed a simplex

30- 117.995 MHz 0.32pV
118 - 174.995MHz 0.16pV
175 - 246,995MHz 0.22Y
247 -329 995MHz 0.4V
330 - 379.995MHz 0.32uV
380 - 379.995MHz 0.18pV
470 - 749.995MHz 1.0pV
750 - 999.996MHz 0.32uV
1000 - 1199.995MHz 0.79uV
1200 - 1300MHz 0.5uV

contact. Just goes to
show that power is
not everything - but
a good antenna
system is! Alas our
enthusiastic QRP
contact still failed to
draw any more
interest and | didn’t
get any other
reports.

Considering the |
very wide
frequency
coverage of this

little radio | was
expecting a few
break-through
problems when |

put it on the WX1.
| had none despite being very close to a
nightmarish nest of pagers. This impressed
me greatly and the IC-Q7E also offers all
the modern bits and pieces such as CTCSS
and Tone identification.

Next | spoke to Laurence NMOAUY
who actually owns a Q7E. He loves his
and has great fun while walking around
Bournemouth town centre chatting on the
local 433MHz repeater, GB3SZ, which is
located in the town centre itself.

Due to the limited time |
was able to have the Q7E
to trial | was not able to

get as many contacts
under my belt as |
would have liked.
Unfortunately | also
didn’t have the
opportunity to monitor
the 50MHz band long
enough to hear
anybody.

The Q7E has a very
good receiver and the
battery life appears to
be excellent. The radio
is powered only by
battery and there is no

facility for external
power to be used.

There are several optional extras available
for the transceiver. These include a speaker
microphone, VOX head set and soft case.

FunTo Operafe

The lcom IC-Q7E is good fun to operate, it's
highly versatile and offers a wide range of
features as well as a wide range in
frequencies. In my opinion it would only serve
as a main rig to the most dedicated QRP
operators. However, | think the Q7E would be
a good choice for an all round second radio
for use at rallies, field days and a local
community. Even considering the low output
power of the radio, | think that it represents
superb value for money. F- 4

My thanks go to lcom UK for the
loan of the IC-Q7E, which is available
from all lcom approved dealers for
the recommended price of £215.
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Please mention Practical Wireless when replying to advertisements

N ew Eas y'P c Professional CAD

for Windows 95 and NT

e Produce Complex Designs Faster.
, e Revolutionary Time Saving Features
. Dramatically Improve productivity.

& o Track and Component Editing - a dream!

e Full links to our Analogue, Digital and
Electromagnetic Simulators.

e NO pin, net or layer limits!

e Powerful, high speed Shape based
Autorouters available.

e Very Competitive Pricing.

Covacmed (Wl IFRESET D42 et WH A0 we

Ask for demo disc or download

Number One Systems working demo from web site
UK/EEC: Ref: PW, Harding Way, St. Ives, Cambridgeshire, PE17 4WR, United Kingdom

Tel: 01480 461778 Fax: 01480 494042 International: +44 1480 461778/494042
USA: Ref: PW, 126 Smith Creek Drive, Los Gatos, CA 95030

Tel/Fax: (408) 395-0249 http://www.numberone.com

Antenna Syncron SRP Mini-Mag 2/70
Rotator o SX-144/430 2m/70cm dual band
| AR-300XL 2m/70cm cross nee- mobile antenna featur-
C Max load 60kg ; ' & dle direct reading ing super strength mini-
; (with support SWR/1000W power magnet (only 30m diam-
bearing). 360 meter. £39.95 + free eter) ¢/w miniature coax
deg rotation in approx 65 sec. P&P (mainland UK only). and plug.
(cable not supplied). Support bear- £19.95 + free P&P
ing optional extra. £49.95 + free Radio shack DX-294 communi- (mainland UK only).
P&P (mainland UK only). cations receiver - 150kHz to
30MHz base station AM, CW, USB, LSB Yupiteru
SRP-205 communications receiver. Features MVT-7100
Communications include clock and
Speaker timer, signal meter,
5 watt 8 ohm fil- 100+ memories, RF scanner complete
ter/mute extension - with accessories.
speaker complete with 3.5mm - direct frequency £Ring for this
mono jack. £13.95 + free P&P entry.
(mainland UK only). A steal at £149.95 + £7 P&P

Opening times: Mon-Sat 9.30am to 5.30pm. We are Kenwood, Yaesu, com, & Alinco dealers.

Call Rod |GB3UP), Richard (GOORA) or Mary (MOBMH) on
TEL: 0121-460 1581, 0121-457 7788 FAX: 0121-457 9009

Scanner
Full spec wideband

month'’s special offer

Practical Wireless, August 1998 27




28

Please mention Practical Wireless when replying to advertisements

20% discount for PW readers
on audio and rf signal generators

AG2601 audio generator £119 inc VAT & del.

Vann Draper is offering over 20% discount to
readers of Practical Wireless on both their audio
and rf signal generators.

Both units normally sell for £151.58 but for
readers of Practical Wireless the price is just £119
fully inclusive of VAT and delivery.

The generators are supplied ready to use
complete with mains lead, operating manual and
a 12 month guarantee.

To order simply post the coupon to:

Vann Draper Electronics Ltd., Unit 5,
Premier Works, Canal Street, South Wigston,
Leicester LE18 2PL.

Alternatively telephone 0116-277 1400 or

Fax 0116-277 3945

or e-mail sales@vanndraper.co.uk

AG2601 audio signal generator specification
Frequency range : 10Hz-1MHz, 5 ranges + variable
Frequency accuracy : +/-5% of full scale

Output waveforms : Sine and square

Output impedance : 600ohm

0dB amplitude : >20Vpp no load

-20dB amplitude : >2Vpp no load

-40dB amplitude 1 >200mVpp no load
Sinewave distortion : <0.05% (500Hz-50kHz)

Size & weight : 150 x 250 x 130mm, 2.5kg
Power requirement : 115/230Vac 50/60Hz

SG4160 rf signal generator specification

Frequency range : 100kHz-150MHz, (450MHz 3rd
harmonic)

Frequency accuracy : +/-5% of full scale

Rf output : 100mV rms no load

Output control : High/low switch & fine adjust

Int modulation . 1kHz (AM) 30% approx

Ext modulation : B50Hz-20kHz at <1Vrms input

Audio output 1 1kHz min 2Vrms

Crystal oscillator : For 1-16MHz crystal

Size & weight 1 150 x 250 x 130mm, 2.5kg

Power requirement : 115/230Vac 50/60Hz

Card type:............

Card No: l ‘ {
Expiry date: ................. Switch iss no:................

. SIgNAtUNSE cicienimaar s

$G4160 rf signal generator £119 inc VAT & del.

-

Vann Draper Electonics Ltd.
the test & measurement specialists
www.vanndraper.co.uk

. Use this coupon for your order

! Please supply me:

....AG2601 audio gen(s) at £119.00 inc VAT
and delivery

....5G4160 rf signal gen(s) at £119.00 inc VAT
and delivery

|
NN cvusiasimvsiss s uiranssimibe b Rh s S S s ATR sV R VA DR

e L e e e e

i POSE OB i e naan

R

' Total £

| Cheques payable to Vann Draper Electronics Ltd
| or debit my visa, master, access or switch card

[||H|] b

OVERSEAS READERS CAN STILL OBTAIN THIS DISCOUNT BUT
CARRIAGE CHARGES VARY ACCORDING TO COUNTRY. PLEASE
TELEPHONE, FAX, E-MAIL OR WRITE TO VANN DRAPER.
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elcome to 'Elec-

tronics-in-Action’ (E-

i-Al, a news and
views column where you, as
readers, decide the direction.
Pose a question and I'll find an
answer for you - or if | can't, I'll
try and find a person that can, |
also hope to publish your
electronic tips and tricks and
the authors of the ideas | use in
any month will get a voucher
to ‘spend’ at our PW Book
Store. And in each issue I'll
have a look at a few books to
suit all levels of knowledge and
skills, Tex

Let me get the ‘nasty bits’ over and
done with! With that | mean that |
have to make my apologies for the
‘clangers’ in the June issue of E-i-A.
I"Il start with Harry Leeming G3LLL,
where in the news section of the
June issue of E-i-A | made it appear
that Harry (of Holding Amateur
Electronics) was to stop all work on
his retirement.

Harry has asked me to say that, as
soon after retirement as possible,
and when he has a workshop set up
at home, he will start doing repairs
again, 50, I'm more than happy to
ablige and correct the statement,
and you can contact Harry (until his
proposed retirement) at: 45
Johnstone §t, Blackburn, BB2 1EF.
Tel: (01254) 59595 on Thursdays to
Saturdays only.

My apologies must also go to
Conundrum No. 3 winner Colin
Hawkins GOCEU to whom |
inadvertently gave the callsign
GOCEV. My apologies to both of
vou. Qoops ‘SRIEOMs’, and it I've
got that bit wrong as well - it's
because I'm still strugsling to learn
Muorse - sorry!

| managed to get bath the callsign
wrong and mis-spell Walter Farrar
G3ESP’s name, for which | also ofter

THE ANSWERS TO CONUNDRUM-3 - REVIEWS
- SOME BOOKS TO READ AND ANOTHER
CONUNDRUM TO KEEP YOU BUSY

my apologies, | was able to give
my apologies in person to Walter,
when he and his XYL made a
ilying visit to the office whilst in
the area. Once again the sack-
cloth and ashes were being worn
openly by GITEX!

Help Wanted

I often get requests for help with a
variety ot projects and information,
and I've had an E-mailed plea from
Eddie Wheaton G7OMK. Eddie
wrote “About four years ago |
purchased a ‘hands-free’ set from
Heatherlite. On checking it over the
weekend [ tound the tone burst was
about 3kHz, thus it didn't open any
repeaters! Do yvou, or anyone at PW,
know where | can get a circuit
diagram of the unil (a Kenwood
version)?

Eddie went on to say “l know |
could work it out from the
components, but | thaught | would
try the easy way and get the circuit
first! The control inside only brings
the tone down to about 2kHz so a
component must have gone, but
which one?” | have to admit Eddie
that | have also drawn a blank - can
any reader help Eddie with a circuit
diagram of the Heatherlite hands
free unit tor a Kenwood rig?

Sometimes readers ask for
information about projects that have
appeared in past issues of
PW and very oiten the
projects were by George
Rayer G3OGR, During
the 1960s and 1970s
there were periods when
a project from George
seemed to be in almost
every issue.

It was one of George's
radios that was the
subject of a letter
from John Blaylock,
who asked for a
reprint of the General
coverage Receiver that appeared in
the March and April 1970 issues of
PW. Whilst | was looking at the
article in the archives, | thought that
it was a good introduction to the
technicalities of a receiver,
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Although the components used are
now fairly well out-of-date, the
layouts and descriptions and
sections are simply laid out. The
receiver covered medium wave and
up to 30MHz with a.m./c.w. and
s.s.b. reception. | think it would
make good course material for RAE
students and instructors, With a little
research, the circuit could be
changed from the pnp Germanium
transistor, that it used originally, to
more modern npn Silicon devices.
Anyone keen to try out the idea?

Another request for advice was from
David Clifford, who been given a
Datong RF Speech Clipper of about
1981 vintage. He is looking for
some information of its method o
operating and possibly a circuit
diagram of the unit. | was unable to
help David - can any reader help
him with the information he is
looking for¢

A letter about his ‘CR100 needing
completely rewiring” was the start
point from Roger Grenville. Roger
then went on to mention an article
in QEX called “Synthesizing Vacuum
Tubes' and asked if it would be
possible to replace the valves in his
CR100 with |.f.et.s?

Roger's question set me thinking
about the possibilities, and the
problems that might be experienced
with such a scheme, as there are
many similarities between
valves and j.f.e.t.s on
first glance. Then |
remembered the
‘Fetron” that was
available in the early
1970s ( a special report
appeared in the May
1973 issue of PWA.

The Fetron was a direct
pin-for-pin replacement
for some types ol valve,
although only a few
small signal amplifier
devices appeared. The
Fetron was rapidly overtaken by the
rush to put integrated circuits into
equipment and its general cost.

As the Fetron is no longer an

available option for valve
replacement | considered Roger's
idea as an interesting possibility. 've
done some of the work towards an
article on valve replacement with
semiconductors, but it will have to
wait until next time due to space
limitations this month.

Signal Generator

Now I'll take a look at a signal
generator. One very usetul piece of
test equipment for anyone interested
in radio, is - of course - a signal
generator. And I've had the
opportunity over the last two
months to evaluate the Loadstar
SG4160B from Vann Draper
Electronics.

The SGA160B covers, with six
ranges, from 100kHz to 150MHz on
fundamentals and it gives coverage
up to 450MHz on harmonics on the
upper range. The six ranges are 100-
300kHz, 300-1000kHz, 1-3.2MHz,
3-10MHz, 10-35MHz and the top
range of 32-150MHz (plus
harmonics 96-450MHz).

The unit offers a basic accuracy of
within 3% of the displayed
reading, a two step plus variable

Fig. 1: The Lodestar 41608 signal
generator is the subject of a
special offer this month in PW
(see text).

attenuator, and an a.m. and
unmodulated r.f. output. The
internal modulating frequency is
TkHz, but the external modulation
can be almost any audio frequency
at a medium level,

A large semicircular (120mm
diameter) dial shown in the front
view photograph, Fig. 1, allows
ri-amnahl\_- easy frequency setting.
However, as the scale is analogue, it
can be somewhat difficult resetting
10 a frequency as previously set. But
even expensive signal generators

29




M ELECTRONICS IN

Kanga’s Kit

I've been looking at some of the
kits that Dick Pascoe GOBPS,
supplies as part of the Kanga range.
The kit I've had the chance to build
is the Kanga Stockton bidirectional
power meter. A bi-directional
power meter may be used as an
alternative to an s.w.r. meter
{though it is not an s.w.r. meter) - as
it gives a better indication of the
actual ‘goings-on” between the
transceiver and the coaxial
feedline. A bi-directional power
meter show the real power flowing
in both directions (forward and
reverse) along the coaxial cable.

The circuit of the, David Stockton
GM4ZNX designed, bi-directional
wattmeter is shown in Fig. 2 as
published in the May 1996 issue of
PW (‘A Low Cost Bi-Directional
Wattmeter’ By Ken Fisher GOLKX).
In many respects as the Kanga Kit
and the PW project are both based
on David's work and they may be
viewed as complimentary.

Fig. 2: The circuit of a Stockton
bi-directional power meter - as it
appeared in the May 1996 PW.

with analogue scales can have that
difficulty - so, this is
understandable.

| found that for best frequency
accuracy a digital frequency counter
was the best idea. And | found after
a period of ‘warming-up’ (about half
an hour) the signal remained quite
stable. | also tried the long term,
frequency stability at several
frequencies on all the bands and
found it very good, given the
simplicity of the circuit.

The frequency stability of the unit |
tried out was within = 0.05% on all
bands and, whilst not up to the
standard of modern synthesised
signal generators, it was, | thought,
more than acceptable. Frequency
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Fig. 3: The Kanga kit of parts
including the two meters and a
variety of resistors to set the
maximum measured power.

The Kanga kit itself came in a heat-
sealed plastic bag and a separate
neutral grey ‘painted” aluminium
case as shown in Fig. 3. Enclosed in
the bag were two edge reading

meters, two yellow ferrite rings, two

$0239 sockets, two lengths of
RG58 coaxial cable, some single
strand covered wire. There were
insulated stand-offs nuts and bolts
and two feedthrough capacitors
(which are not needed if it's built as
a self contained unit).

The kit also has four 1000 1W
carbon film resistor to make up the
two 50Q pads. Where the kit
varied from the PW project was
that Kanga supplied a series of
resistors to give differing peak
power readings on the meters (from
1-100W max). The meters
themselves are marked as signal

level meters with a 0-30dB scale (so

removing the need to have different
scales marked depending on the

stability is by far the the more
important proviso and the SG4160B
performed well in my tests. | set the
unit to 10MHz and monitored the
output frequency over several hours.
and the drift was a little under

+ 1kHz in that period.

The output attenuator is rather
simplistic in nature, being a rotary
potentiometer and two-level
matching pad. At the low level
setting, the matching pad gives an
output impedance of about 70-7542.
The output impedance at the high
setting of the level switch is around
150-200£

The coils used in the oscillator

circuit are all air-cored and the
double tuning capacitor is a sturdy

(e

-
e e

maximum power).

The kit is suitable for all levels of
knowledge, even though the
instructions are a little spartan
(contained on three sides of Ad).
The main requirements are an
ability to cut and drill the soft
aluminium of the case accurately
and, although a layout is given in
the instructions (about full size) no
dimensions are given for the meter
cutouts,

Fig. 4: The layout | adopted for
the kit | built up from the Kanga
parts.

| marked {on the removable film)
the size and oblong shapes needed
for the meters. | started the holes
with a largish drill and then roughly
cut out the holes with a nibbler,
before finishing of with a medium-
cut flat file. After making sure all
the meters and sockets fitted the

Fig. 6: Inside the SG4160B, the air-
cored coils and a sturdy tuning
capacitor both aid frequency
stability.

framed unit (Fig. 6). Both of these
design points provide a degree of
frequency stability, The mains input
socket for the p.s,u. is on a separate

o
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Fig. 5: A simple blue colour was
sprayed onto the case to finish
off the project.

holes, | removed the protective film
and keyed the grey surface before
spraying it a simple blue colour.
The photos in Fig. 4 and 5 show the
finished project. In operation it
worked well and | found | could get
very useable and reasonably
accurate readings from h.f. to up
into the 144MHz band. | noted
though that on the 144MHz band
the reverse power readings were
higher than they should have been.

The unit failed to work at all well
on 430MHz, but there again that
was to be expected. All in all a very
good projects and kit well worth it -
and you have a very useful piece of
test equipment afterwards. The
Stockton Power meter is available
as two options, it's just £19.95
without meters or £32.95 with
meters and is available from Kanga
at Seaview House, Crete Road East,
Folkestone, Kent CT18 7EG.
Tel/FAX: (01303) 891106, or E-mail
sales@kanga.demon.co.uk Home
page

http://www.kanga.demon.co.uk

panel that ‘butts’ up against an
opening in close fitting box, The
box was so close fitting, that | had
difficulties taking the unit apart to
photograph it!

All-in-all the signal generator is a
very good value for money unit from
Vann Draper. For more details see
page 28 for their exclusive offer to
Practical Wireless readers, offer this
month.

Books

I've been looking at a few books
again on your behalf this month and
I've tound four that | think are very
interesting. In the many years |'ve
been in electronics, one book |
always wanted to ‘get my hands on’

All of these
books may be
obtained from
the PW Book
Store featured
elsewhere in

the magazine.
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Conundrum

Finally, this month | turn to
the conundrum corner. There
were many correct answers
to Tex's Conundrum No 3.
(the answer was 4950Q or
4.95kQ by the way), and
first out of the hat as the
winner of the PW Bookstore
voucher is: Bill Rowley
M1BQZ

There were many of you
trying for the ‘brevity’ prize
with your answers, usually
on a postcard. Just a few of
the postcards that stood out
were: a ‘furry’ 1950s Robert's
radio from J. Bell, a Heath
Cartoon from Walter Farrar
G3ESP (1 hope I've got them
hoth right this time), and a
rather nice reproduction of
an oil painting of ‘Miss Anna
Alma-Tadema 1883’ from M.
Wright GOVWH.

If you have internet access

was Scroggie’s Foundation Of
Wireless And Flectronics. or more
usually just known as ‘Scroggie’s’.

| was always unable to prise
Scroggie’s out of the hands of the
owners, and had practically given
up on ever getting hold of one,
Now from Newnes comes the
eleventh edition revised and
updated by 5. W. and R. S. Amos.
Published originally in 1936, but
updated regularly the latest edition
covers all aspects of radio and
electronics in 28 chapters and five
indices.

Chapters cover topics such as:
electricity, capacitance, inductance,
alternating current, diodes, tuned
circuits, valves, transistors,
transmission lines, radiation,
detection, amplification at r.f. and
audio, the list goes on. Each topic is
dealt with in a clear concise
manner with many tables and
illustrations.

The mathematics used has been
kept down ta the minimum, being
used only where it is necessary for
the understanding of any topic.
Without a doubt, this is a very
worthy continuation of the
‘Scroggie’ tradition. An excellent
book for all levels of knowledge.

RF Handbook

Another book from Newnes is the
Practical RF Handbook (second
Edition) by lan Hickman, who is
well known for the quality of his
writing on electronic subjects. This
300 page book, that's a little bigger
than A5, is packed with information
and explanations of such topics as:
components (both passive and
active), transmission lines,
transformers, power amplifiers,

— S AT
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A selection of the postcard conundrum answers.

then the answers to all my
conundrum questions have
heen posted on our website
http:www.pwpublishing.ltd.uk
for down loading. An on that
subject, | have to give a great
hig vote of thanks to Dick
Koehl for all his help, as |
passed numerous trial *.PDF’
files to him for ‘cross-
platform’ evaluation

If anvone would like copies
(on disk) of the answer
pages (you will need the
Adobe PDF Reader on your

antennas, attenuators and
measurements,

There are 14 chapters and 14
appendices in this book that covers
each topics in good detail. There
are few pages that do not have
accompanying illustrations, and in
these cases the explanations
themselves are easy to follow.

The intormation held in each
appendix is useful on its own, being
a compilation of details on such
topics, as filters, coaxial cable,
crystals, wire gauges, frequencies
and so on. A very good first and
intermediate level book, that
explains many topics of r.i. design
and common usage.

Valves Again

I make no apologies for including a
book on valves again in this
section, as they are fascinating
subjects in their apparent simplicity.
Valve Amplifiers by Morgan Jones
is aimed squarely at the audiophiles
who want to build, or to understand
the design ideas used, in valved
audio amplifiers,

Broken down into seven chapters
and one appendix, the book covers
all aspects of designing and
building valved audio amplifiers.
Chapter one ‘Circuit Analysis’ is a
good treatise about the many
aspects of electronic design. The
‘Basic Building Blocks' chapter
looks at the various type of
amplifier and valves and when to
apply each type.

After a chapter dealing with
components there are chapters about
the three areas of an amplifier (pre
and power amplifiers and the p.s.u.).
An excellent book if vou are
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machine) a formatted disk
(IBM or Macintosh) to me at
the office, along with a
sticky self addressed label is
all | need.

New Conundrum

This month’s conundrum is
fairly simple and it again
concerns the Wheatstone
bridge circuit shown in Fig.
7. The question is: what are
the two reading on the meter
M1 (a centre zero
movement, the 10k} shown

interested in valved amplifiers - or
just in valves in general.

Final Book

The final book | shall be looking at
in this section of E-i-A, is also from
the Newnes stable. Practical digital
electronics for technicians by Will
Kimber is a book | wish I'd had
back in the distant days when |
was struggling with my HND in
electronics. It is copiously
illustrated with diagrams and truth
tables, it makes light going of a
somewhat logical(!) subject,

There are 12 areas in the book

for R3 is its internal
resistance) when Rx is a short
circuit, and when Rx is open
circuit?

R1
3k3
O+
oV
O -

51

\WT0932a)

Fig. 7: Tex's conundrum uses the
Wheatstone bridge circuit again
(see text).

Your answers to me please,
at the editorial address (or
via E-mail to
tex@pwpublishing.ltd.uk)
marked ‘Tex’s Conundrum 4°
by Monday 17 August. The
firfil correct answer dri—]Wl1
out of the editorial hat wins a
voucher to spend in the PW
Bookstore.

dealing with Logic gates,
Combinational logic, Karnough
mapping, Logic (i.c.) families, Flip-
flops as well as multivibrators,
counters, and display components.
Usefully there are many practical
exercises that you can carry out lo
reinforce the explanations within
each section. Logically, it's a book
well worth reading for beginners to
intermediate students.

That's all | have space for this
month in E-i-
A, see you
again in the
October
issue.

£

Dealers in Your Area

Let me now turn to the section about dealers, and | have two

names for you this month. Firstly, if vou have
been to the Leicester show any time
over the last few years then you have
most certainly seem a team of hard

SURPLUS SALES

working young ladies, usually dressed in
red, working behind the Mainline Electronics stand.

John Higgins of Mainline has sent me another well laid out
catalogue of very desirable bits and pieces for radio and
electronics and a news release. Mainline are to open (what was
originally) the old ‘Eley Electronics Component Shop at 102
Beatrice Road, Newfoundpool Leicester by the middle of July.
It's a shop to look out for if you're in the area. For more
information contact Mainline at: PO Box 23, Leicester LE2 9SH.
Tel: 0116-277 7648, or FAX: 0116-247 7551. You could visit
their website at: http://www.mainlinegroup.co.uk

As I'm mentioning the world-wide-web, just a quick mention
this month, of a site | found in one of my "Web-trawls’ for
information about some older semiconductors. One of the
addresses | found was Mushroom Components at
http://www.mushroom.co.uk who deal in old or obsolete
semiconductors. Their ‘real” address is Unit 3 Bradfield Road,
Finedon Road Industrial Estate, Wellingborough, Northants
NNB8 4HB . Tel: +44 (0)1933 275345.
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If you're an (IVid reader of the UK’s
only independent Amateur Radio

magazine you might like to

&
‘on5|dertnking out a subscription.

Taking out SUbS(I‘iPﬁOI‘I to your favourite radio
magazine not only SUVES you MONEY but ensures

you don’t miss o single issue and you also get the
extra henefits of:

Seeing your copy before i gets to the Newsagents! 0

Ensuring that you're righi-up-io-duie with all the latest
news and reViEWS! o

Making sure you don’i I‘I‘Iiss OUT on the best Amateur Radio

features in print! 0

e
Having PW delivered dlrett to your door every month! o

DON'T MISS 0OUT

SUBSCRIBE TO PRACTICAL WIRELESS TODAY!

®
Protecting yourself (Igtllllsf cover price rises during your

subscription period! o

RCP570

SOFTWARE

So, what are you waiting for? -
Don’t delay, make sure you
;24| | don’t miss out on your radio
- ireuding - Order your |-

£25 UK

£30 Europe

P ® e
. subscription today! |3 =i

| 40 To order your subscription please use the Order form on page 82 of this
7~ issue or call the Credit Card Hotline on (01202) 659930 and quote Subs 8.
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he two kits I've assembled for PW this
time are from Ten-Tec, a company
famed for the h.f. transceivers so
beloved of QRPers. Ten-Tec have their
factory in Dolly Parton Driveway,
Sevierville, Tennessee, in the good ole’
US of A. That must rank as one of the
more interesting addresses for an electronic
kit maker! In Britain the company’s kits are
marketed by Adur Communications,
based in West Sussex.

As it's the more unusual of the two kits -
I'll start of by describing the RF Ground
Counterpoise 1251 project. What's that?
you may ask - and to find out | suggest you
read on!

Arfificial Ground

Ten-Tec describe their r.f. counterpoise kit as
the most compact and economical
approach to "Artificial Ground’
technology, and claim that it will
perform “useful functions in
apartment, condo, or travel situations”.

Still baffled? Then think of the
counterpoise as a box full of
inductance and capacitance to attach
between the ground side of the radio’s
antenna connection and a short length
of counterpoise in situations where it
isn't possible to have a full length
counterpoise. That's what it does!

In a more ideal situation the
radiating section of an antenna will be
operating against ground or a
counterpoise. And while it's often
possible to string up a long radiating
wire at temporary operating places
such as those encountered on holiday,
often there isn't a suitable ground
connection available, or room to install
a counterpoise.

With the Ten-Tec counterpoise it's
possible to make the radio think that
there’'s a lot more counterpoise system
out there than there really is.
However..... it doesn’t enhance a
poor antenna’s performance,
which is why Ten-Tec say that it
isn‘t a substitute for proper radials
or a good ground connection.

What the Ten-Tec counterpoise will

" e it imrecsion ot wa f vy prfecsional i
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do is provide a route for earth currents that
means a suitable load is presented to the
transmitter. But enough of the technicalities
for now, I'll tell you how it performed later.

Read The Manal

Of course, being a good constructor you read
the manual first as it really is a good idea, and
the manuals are very readable documents full
of useful information. When it comes to
writing instruction manuals the Americans
always do a good job.

The breakdown of the instructions and the
language make it easy for the novice kit
builder to follow without seeming to talk
down to the more experienced constructor.
The instructions take the builder step-by-step
through construction and operation...all
helped along by lots of advice.

Clive Hardy
GASLU - well

known for
his kit
building and
home-
brewing on
behalf of PW
- takes a
look at the
newly-
introduced
Ten-Tec RF
Ground
Counferpoise
& SWR/RF
Watimeter

133008d J31-N31 6 7358N04 0IN ONG 09 8 JAGH - INDAHIAI NO JWOI
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TEN-TEC

There are several very neatly drawn
diagrams, with helpful guidance for building
and operating the equipment. However, | had
to refer to the circuit diagram to be totally
sure of what wire to connect to what around
the inductor in the counterpoise.

The only bits of information | thought
were lacking also related to the
counterpoise. One of these was the
frequencies it is intended to cover. The other
was some idea of the maximum level of
transmitter power that the counterpoise
could cope with.

Something else that | did like was the
drawing of components inside the front
cover, and the nice little snippets of
information to aid in component recognition
on the back cover. Everything was presented
in tidy, well written, easy-to-follow manuals.
(At least nine out of ten here Ten-Tec).

Very Professional

Having read the manual it's time to unpack
the bits and pieces and the first impression |
got was of very professional kits. The black
metal cases, which are the same size and
style for both kits, are robust and the white
screen printing on the front panels is very
tidy.

For each kit the whole unit is in a vacuum
sealed wrapping and all the internal
components are neatly packaged in re-
sealable clear plastic bags. And apart from
solder, tools, and glue, everything else is
provided.

Counterpoise First

| decided to build the counterpoise kit first. In
this project there's one toroidal inductor,
with a ‘wiper’ in contact with the outside of
the winding, and this 'shorts out” unwanted
turns and so varies the inductance used.

Seven fixed capacitors are individually
selected by a rotary switch. The capacitor
and inductor are connected in series
between the transmitter ground and
whatever length of wire counterpoise can be
attached.

The first and major construction task is to
wind the inductor. Ten-Tec apologise for
putting the builder through the effort, but do
explain that it's the only way!

But winding the inductor really isn’t that
difficult. The wire fits in grooves in a neatly

4 "."! .I.’"'d v
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Fig. 1: First you start with your bits...

feels themselves to be a ‘"dab hand’ with a
soldering iron, pliers, and a small screwdriver.

Apart from having to find two different
sizes of Allen key to tighten the grub screws in
the control knobs everything went without a
hitch. (I would have preferred those grub
screws to have simple slots so that they could
be tightened with an ordinary screwdriver).

The only very slight modification | made to
the kit was to put a couple of strips of double
sided foam fixing behind the meter. This
provided a cushion to hold it firmly in place
against the outer casing.

When completed | think the counterpoise
has the appearance and the weight to suggest
that it will easily withstand the rigours of
being abused by your average Radio
Amateur!

Three Controls

When assembled the counterpoise has three
rotary controls. One to adjust the inductance,
one to select the required capacitor, and
another to adjust the sensitivity of the tuning
meter.
The meter indicates the

... MeSe KIS are very ell made and present no problems m Blng™  seveone i ™ *
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moulded plastic cover over the toroid. (The
grooves keep the wire in the right place
around the toroid).

Because the wire used on the inductor is
non-insulated (because of the rotary ‘wiper’
type slector control) the turns can’t be
allowed to touch. There are suggestions
about using your feet, pliers, or a friend to
keep the wire tight when it's being wound. |
managed alone with my bare hands, but you
do need the ability to pull the wire straight.

The rest of the construction is pretty
straightforward. Completing the project
should be within the abilities of anyone who

inductance and capacitance for

the situation at hand. The
greater the meter reading...the greater the
success.

The SWR/AF Waftmeter

All my complimentary comments about the
manual and kit quality referring to the
counterpoise also apply to the s.w.r. bridge
project. Additionally, in the case of the
s.w.r./wattmeter 1202 kit the manual has
an additional one sided A4 sheet printed with
extra advice about building.

The points covered are some things that
have been learned since the manual was

Practical Wireless, August 1998
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«o Obviously one of the best ways to test the kits
is in a real operating situation. And as the
counterpoise is specifically intended for use at
temporary locations | did my best to set one
up.

For an antenna | used 30 something metres
of wire antenna strung out from my living
room window across my garden. About six
metres of wire was connected to the
counterpoise and thrown across the floor of
the room. But instead of using a transmitter |
used an MFJ Antenna Analyser to check the
performance of the counterpoise.

What Ten-Tec suggest is that you
experiment with the wire lengths connected to
the counterpoise to help it create a match to
the transmitter. However, | used the wires that
| had set up and found that it was quite easy n
to bring that antenna system into resonance
with a v.s.w.r. well below 2:1 on some h.f. ——

bands.
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A few bands proved totally stubborn, "
although on all bands some impact on
resonance was made by the counterpoise. | ”l ]E
did try connecting the counterpoise wire to a L
heating radiator for some extra ground, but

that proved unsuccessful. i
So, rather than juggle with changing the nll ]

lengths of the wire attached to the
printed. Nothing major, more like further counterpoise | opted to use the counterpoise

hints and tips. The next edition will no doubt in conjunction with a Pi -match a.t.u.
incorporate those items. connected to the antenna wire. Using that in
Much the same general comments apply conjunction with the counterpoise | managed
to this kit as to the counterpoise. Everything to obtain an acceptable v.s.w.r. on all bands
went according to plan yet again. The only except 1.8MHz. But that was probably more to
item worth watching slightly is the hook-up do with my short (for Top Band anyway!) wire
wire between the two p.c.b. sub-units. antenna rather than any failings of the
The wire is tinned multicore so it behaves counterpoise.
mechanically in a similar way to single core. Of course, the more artificial antenna
This means that if the wire is moved about a connected to a transmitter rather than wire
bit too much during construction and slung into the air, the less of the signal from

soldered to a p.c.b. there's a risk of it
breaking off close to the p.c.b. That
said, it's probably easier to use than
ordinary multicore with the possibility
of stray strands causing problems.

Incidentally, the bridge shares the
counterpoise’s case design. And it
looks just as good.

Independent Circuits

The s.w.r. bridge/wattmeter has two
independent circuits, one for h.f., the
other for v.h.f. Both can be connected
at the same time, although only one
can be read at a time.

] In use the r.f. through the unit is
coupled to the detector circuit by
striplines at v.h.f., and transformer

} coupling at h.f. The detected and
rectified r.f. voltage is amplified by op-
amps to sufficiently high levels to drive

! the indicating meter to the required full T

' deflection at quite low transmitter _'
powers. (Ten-Tec claim sensitivity
down to 2W on 1.8MHz).

Power to drive the op-amps can
either be supplied by an internal 9V
battery, or an external 9-15V supply.
Either option can be selected with a
front panel switch. Just as | found with
the counterpoise project, the s.w.r. Fig. 2: And then you end up with your finished kits.....(the *Artificial Ground’ &
bridge/wattmeter was a pleasure to build. Counterpoisa).
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WIN!

Make sure you
buy next
month’s PW as
we'll be giving
you the chance to
win the RF
Ground
Counterpoise &
SWR/RF

Wattmeter kits

as built and
tested by Clive
G4sLU!

DON'T
MISS IT!
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Fig. 3: The complete SWR/Wattmeter project.

the transmitter that will be pushed into the
‘ether’. As Ten-Tec say, this isn’t for use at
permanent installations where greater
antenna efficiency should be achieved a
better antenna. It's for use in temporary
locations to make a relatively useless
antenna into something that can be used to
advantage.

Maximum Reading

To adjust the counterpoise to its best setting
all that's needed is to obtain the maximum
possible reading on the front panel meter.
Using the counterpoise in conjunction with
the s.w.r. bridge it proved remarkably easy to
match the antenna system to the transmitter.

Having proved to myself that it was
possible to match the antenna system |
connected an h.f. radio with a 10W
transmitter, and used the Ten-Tec s.w.r.
bridge to monitor the match between
transmitter and antenna system.

The s.w.r. bridge performed exactly as
expected. The extra power through the
counterpoise was enough to drive the meter.
At this point | discovered the connections to
the meter had to be reversed. However, | had
wired it according to the circuit diagram, so
perhaps the meter in the kit was from a
different batch from the one used in the
original design?

Wired correctly the meter gave a clear
unambiguous indication that the
counterpoise was doing its job. As its meter
reading went up, the relative s.w.r. reading
went down.

MODEL 1202
DUAL BAND
WATTMETER

Pouwer Measurement

Now it's time to take a look
at setting up for power
measurement - and this is
about the only point where
| think the wattmeter falls
down. I'm not criticising
the performance mind
you...but the equipment
needed to adjust the
power readings.

To get it set accurately
the unit has to be
compared with previously
calibrated equipment and
adjusted accordingly.
Some people may find it
difficult to access such
equipment and as | think
the unit is far more use as
a s.w.r. bridge anyway, |
wouldn't have lost much
sleep if | hadn’t calibrated
it.

Instead, | did some
approximate calibration
using transmitters whose
power output | was pretty
sure of, and then did a
more accurate calibration
later.

Well Made

As you'll have already realised, | think these
kits are well made and that they'll present no
problems in building. The resultant boxes of
tricks look excellent and do what the
manufacturer claim.

The s.w.r./r.f. wattmeter is useful in any
shack. The counterpoise is useful for anyone
who operates away from their main station.
On its own the counterpoise won't tune a
dodgy temporary antenna set up, but used
with a good a.t.u it will make a significant
contribution to matching it to the transmitter.

The cost for the kits is £49.95 each plus
£5 P&P (Adur aplogise for the high postage
costs but stress that it is because of the
weight of the steel cabinets). For both items
this seems to be pretty good value for money.
My advice is go on, build one...or both, you
won't regret the decision!

My thanks go to Phil Godbold G4UDU of
Adur Communications, Belmont
Buildings, The Street, Bramber, Steyning,
West Sussex BN44 3WE. Tel: (01903)
879526 for supplying the kits for review. In
addition to supplying Ten-Tec kits Adur offer a
repair service for complete project kits in the

range. P,

el

TEN-TEC

For full defails of the Ten-Tec kif range check ouf htkp:/ /www prestel.co.uk/adurcomms

Practical Wireless, August 1998



Please mention Practical Wireless when replying to advertisements

Complete ...America’s Best! T-Kit

Projects 1r1r Modules

TEN-TEC

2m and 6m FM mobile transceivers.
40m, 30m and 20m QRP CW transceivers, short wave receivers, 20m - 6m, 2m -
6m, 10m - 2m all-mode transverters, SWR bridge and RF wattmeter, RF ground
counterpoise, transmatch tuning bridge, electronic keyer smart squelch,
universal BFO, active antenna, receive convertor, speech processor.

PLUS! repair service for all Ten-Tec kits

Adur Communications
Tel: (01903) 879526

ttkits@adurcommes.prestel.co.uk

Belmont Buildings, The Street, Bramber, West Sussex BN44 3WE

Products from our range designed to increase your range ...

Our superb Alpha Power i Eagle Antennas - now available again!
amplifiers need no introduction! 4 . & ;
| ! = We are pleased to announce that manufacture of these excellent VHF yagis has
With an easy 1LSKW out, these . AR W . i v A
; recommenced. 6m, 4m, 2m and 70em models are available. The six and fowr
loaf along at the UK limit. See i ,
g dgg metre range are proving very popular and prices are shown below. Please call
Feb "97 RadCam review by L Y - 2
: X tor 2Zm/7lcm pricing
Peter Hart for an independent b 3 .
verification of their quality, We ! Model Band I Eles Boom Gain ﬂlldl £ |
reproduce his verdict on the 91b 6m-3dx SOMH2 3 2.3m 7.0 79.00 |
manual-tuning amplifier (£2,199 6m-4dx SOMHz 4 3.6m 8.0 99.00
._Lll']'L'I]IJ_\ - bul must increase Hm-Sdx SONMH2 5 5.2m 0.0 125.00 |
r the ne \._ lipme ,][ ) h.':.(.lufh nt Hm'phfl'(.f i all I'f \:m 1..'.\ . ||.\I Iu—L illed Gl SOMHz | P 6.9m 103 180,00
the no-tune 87A (£5,295) “The Rolls-Royee of all amplifiers”. As the 87A — o oo I = = I T 1
" f f i : ‘ : 4m-3dx TOMHz | 3 1.7m 7.0 79.00
interfaces with alf brands of HF radio (unlike other “no-tune” amplifiers), you == 1 1 | 1
- -5 7 5 3.7 J |
cun change your radio to any make without losing amplifier compatibility A5 | 70MHz 2 20 -39, ey
dm-6dx TOMHz ! [ 4.96m | 3 | 120,00
.\mclllluf_.' We have i huge choice of 1u.|[|| HF and VHF antennas, from dm-Sdx T0MHz | 5 8.5m | 122 180,00 ‘
HyGain, Cusheraft, KLM, M-squared, Force 12, Eagle Antennas and GemQuad. T 2 = R R o
In stock now, the amazing C-4SXL (£829) from Force 12. This antenna GAP verticals-see the glowing review in July PW!
implements 40-20-15-10 vagis on one 24f1 boom and weighs only 451bs The reviewer bought the TITAN after reviewing it he thought it was so cood
FFor those who would like to have a super stignil on 20 ch 10m, mcluding TITAN'S need no radials, work all bunds 80 through 10, (and 6 and 2 metres
the 17 and 12m bands, the GemQuad is an excellent choice. For anly £38(), the see the review!). The TITAN is only 25ft tall and needs no buried earthing
all-band version of the Gem takes a lot of beating for its low windload and system. At only £299 - super value
weight compared with other quads. We have lots of others, and as we list From T E Systems we present a series of the highest-quality VHF/UHF
everything from 70cm verticals 10 a 4 ele 80m yagi. we have something for amplifiers. All have GaAsFET preamp. with RF VOX, or PTT switching. What
you! is more - the output specified is what vou get. Here 18 just some of T E's range
Rotators? Rotators 't us! Call us for the latest and bes :

i ORI T ' estand best | Band _E._[.!!__-[ POu | £ Band P In P Out =
Specials? We have good stocks of haluns, cable, wire, tribander stacking units, 6m | 170 319 Zm 25 350 509
“four-square” vertical phasing systems and (mce one this) an antenna switch fim | 375 499 2Zm 80 350 459
that can be driven by any “band data output”™ Yaesu or Ieom transceiver, or from Hm 25 375 459 Tlhem 10 100 59
your PC LPT port (with approprizte software) to change up to six antennas Im 2 150 119 7lem 10 185 64
automatically, mggered by a band change on the radio m 0 | 200 329 T0em 25 185 | =29

Vine Antenna Products, The Vine, Llandrinio, Powys SY22 6SH.Tel: (01691) 831111

Fax: (01691) 831386. E-mail: ron@gw3ydx.demon.co.uk Opening hours 0900-2200, Mon-Sat. Callers by appointment please.
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FINANCE AVAILABLE

- YAESU FT-1000MP DC
7 Yaesu's flagship 1.8 - 30MHz
100W all mode. EDSP filter, auto
ATU. Collin’s filters. The ulimate
HF transceiver
OUR PRICE £2199:00

or 36 mths @ £71.82

YAESU FT-920

Despite competition from lcom &
Kenwood, the 920 clearly remains
~ IIf our most popular transceiver ever

sold. Full HF + 6m coverage. Now
£ supplied with AM & FM.

OUR PRICE £12959:00

or 36 mths @ £42 43

== YAESU FT-840
- 2 i Yaesu's entry model HF
transceiver. General coverage
receiver. Full 100W output. Great
value for money and fabulous
performance for its price.
OUR SPECIAL PRICE

or 36 mths @ £21.20

WE NOW OFFER

FOR A FINANCE EXAMPLE, PLEASE SEE OPPOSITE PAGE

YAESU VX-1R

MULTICOMM 2000

* FINANGE AVAILABLE »
LARGE SHOWROOM » BEST PRIGES

e S

YAESU x YAESU % YAESU

Choice of the top DXer’s

FINANCE AVAILABLE

YAESU FT-847
I'he one we've all been waiting
for! We expect our first
shipment anytime now. Deposits
are now being taken!
CALL US NOW FOR
OUR BEST PRICE.

or 36 mths @ £45.56

YAESU FT-900AT

We are now able 1o offer this

semi-mobile tranceiver at the
lowest price ever. Full HF all
mode coverage. Auto ATU as
standard.
OUR PRICE £799:00

or 36 mths @ £26.10

YAESU FT-8100

I'his great value for money dual
band mobile transceiver
features detachable front panel,
50W on 2m, 35W on 70cms,
wide band receive & easy to
read display.

OUR PRICE £399.00

or 36 mths @ £13.03

FINANCING W

10% deposit
on most of our selection «
NEW OR USED
EQUIPMENT
Take up to 36 months
to pay

“ALL MAKES”

A

Qolol 1] 1l

ICOM IC-746
Latest HF + 6 + 2mitr transceiver.
Extremely high spec and great
value for money a1 £1395.00

or 36 mths @ £45.56,

What a \Il]n-l'i\ dual band hand-
held transceiver and scanner. All
in one complete package. Alpha
Nneri l![\]a],l\, CTCSS, dual
watch & 16 hours receive
compatability

OUR PRICE £239:00

o

ICOM IC-756
— - ‘ Now available at a greatly
= = - 1"’“ -.-?-'l money. Not discontinued,
B Al OUR SPECIAL PRICE

or 36 mths @& £7.81
reduced price, This transceiver
£1399.00

offers the very best value for
or 36 mths @ £45.70.

ICOM IC-207H

airband.

OUR PRICE £299.00

or 36 mths @ £9.77.

Dual band transceiver. Detachable fromt
panel. 50W on 2murs & 35W on 70cms.
Super wide band receiver with AM

TRICITY

CHARGE CARDS
ACCEPTED

ICOM IC-706 DSP
How much more can they cram
into such a small transceiver?
DSP now fitted as standard, HF +
6 + 2mitrs.

OUR PRICE £925.00
or 36 mths @ £30.21,
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Please mention Practical Wireless when replying to advertisements

SALES HOTLINE 01480 406770

»

‘ * USED EQUIPMENT ALWAYS WANTED
N * GUARANTEED TOP PRICES PAID

‘ r"- ' _'. :
ALINCO DX—70T (H) e
HF + 6, luu\u TCSS & CW ALINCO DX—77

ALINCO DJ-G5 EY

Brilliant value for money, Dual

PHONE I‘OR SUPER Ertting ltl;|-if;1‘|l‘,:::11::: 1:1::;'ii:i'. e yalye, band II':HI;\I eiver. Wide band Rx.
LOW PRICE OUR PRICE M or 36 mths @ £21.52, PHONE FOR OUR LOW

or 36 mths @ £21.52.

PRICE

or 36 mths @ £7.55.

DR-MOGT '.Z'il\\', 6mir......... £245-60 w500 300 o) EDX-1 HF ATU. L £159400
DRMOGT  6mitr e, £239-00 i p & EDX.2  Auto HF ATU.... £389-60
DR-150 2mitr, 50W ......... £379-00 DJ-191 S trhand-he hl £169-00

DR-605 Dual band......... . £308:60 A.I..INCO DR—G]O Twin band high power..... £498-60° DRA430  70cms. 35W £959-00

@ “nesann- — ¥ atgoeoo |
L |
B O
JRC NRD-545DSP DRAKE SW-2 ICOM IC-R8500 BEARCAT 9000XLT
Orders being taken now! Good value, general purpose Professional quality, all mode Fantastic value for money.
PHONE FOR OUR short wave receiver. receiver, 0.1 - 2GHz, AM /FM switchable.
SPECIAL PRICE OUR PRICE £429.00 OUR PRICE £1269.00 OUR SPECIAL PRICE
or 36 mths @ £14.01 or 36 mths @ £41.45 £229.00 or 36 mths @ £7.48

AC i FINANCE EXAMPLE AOER
a \ All examples do not include PPP. \ \
Payment Protection Plan is available upon request.

AOR AR7030 Cash 10% 36 Total APR AOR AR3000A
price deposit  months @  credit CASH
PRICE

£689.00

or 36 mths @

pRICE £289.00 £29.00 £9.44 £368.84 19.9%
£679.00 \ﬁﬁ WRITTEN QUOTATIONS AVAILABLE UPON REQUEST
i)

or 36 mths

£22.18 £22.50
W WE HAVE AN EXTENSIVE RANGE OF NEW AND

AOR AR8000 , . ALINCO DJX10
i = PREVIOUSLY OWNED EQUIPMENT. & e
PRICE £269.00 - = PRICE
REds 8 =288  FOR THE MOST ACCURATE AND UP-TO-DATE £259.00

H LIST, PLEASE VISIT OUR WEBSITE AT: i

http//www.multicomm?2000.com

AOR AR5000 YAESU FRG-100
ki 8 MOST OF OUR USED EQUIPMENT CARRIES A [N pom s
£1159.00 P A FULL 12 MONTH WARRANTY = £429.00

r.ﬁtimm i 3 g or 36 mths @ £14.01
UNIT 3, 86 CAMBRIDGE STREET, ST. NEOTS, CAMBS PE19 1P] FAX: 01480 356192

E-mail: sales@multicomm2000.com Website: http/ /www.multicomm2000.com
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To order any of the fitles mentioned on these pages please use fhe of

This month
the PW
Editorial team
have selected
a number of
books
associated
with testing
and fest-
equipment,
This aspect of
the radio
hobby is often
overlooked by
many
enthusiasts -
so armed with
a good book,
a fest-mefer
and an
ostilloscope
that faulty
item of
equipment can
work again if
you put your
mind fo if!

00K

How To Use

PROFILES

o -

Oscilloscopes g 38

And Other F Bt Sl
Test @.w‘“”?ws |
Equipment s %“gfﬁgtast \
Robert Penfold is a r'» \L |
prolific writer and has |
many titles in the 4 \
Babani ‘stables’. This v ".‘
book deals mainly with 4 I\
the use oscilloscope v i

and if you are
considering buying one
(you'd be very wise if
you did!) this slim
paperback will
introduce you to it in an
informal, informative

and well-illustrated way.

Ideal for the beginner in
oscillography.
Recommended first
book on
oscilloscopes.

Hands On Guide
To
Oscilloscopes

This book provides
an excellent ‘follow-
on’ to the Babani
publication. With
chapters on the

various stages of the
oscilloscope, how

they work and what
they do it provides a
higher level of ‘in
depth’ descriptions on
the ubiquitous scope,
and how to use it (with

excellent,
practical circuits and
drawings). Chapters
include vertical
amplifiers, probes,
trigger circuits,
timebase generators,
power supplies, cathode
ray tubes,
measurements, storage

tubes and

sampling ‘scopes,
choosing an instrument,
first time operation,
calibration. In fact this
book can really be
considered as an

oscilloscope owner's

manual. Highly

Recommended. l
‘f

Getting The

Most From Your

Multimefter

The PW team have '

recommended this book
on previous occasions
lo readers. We don't
hesitate to do it again
because like many
relatively simple
instruments

the ’
multi- ,m-n't“““"“

B

meter’s The
capab- Mr ost From You
ilities are MUmme‘LE}
often

overlooked

by many v
owners. v
There's much v
more they |
can do other s st o™

than continuity

testing you —afold__
know!
1

The author,
Robert Penfold
discusses how you
can choose a meter and
the advantages and
disadvantages of
analogue and digital IJ
types, and then leads
you through the many
tests for individual
components and items
of equipment. If you're
keen to learn more by
using your meter - this
is the book for you.

Ideal for the beginner
this book should be sold
with every new

40
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multimeter. Highly
recommended
beginner’s book.

More Advanced
Uses of the
Multimeter

As the title suggests -
this book takes the
reader past the
beginner’s stage and on
to the higher levels -
including the testing of
digital circuitry
(including integrated
circuits). There's also a
chapter which describes
how you can extend
your multimeter's
usefulness by external
extensions (r.f. probe,
etc). A useful follow-
on to Robert
Penfold’s beginner’s
book.

Test Equipment
For The Radio
Amateur

This RSGB book is one
of their ‘hidden jewels’.
It's hidden and not so
well known as other
publications perhaps
because the building,
designing and use of
test equipment is often
mistakenly
thought to be
beyond the
average Radio
Amateur.
Clive Smith
G4FZH introduces
the reader to his
eminently practical
book with a short
introduction before
launching immediately
into a wealth of
projects ranging from
simple wavemeters to

direct reading
capacity meters, signal
sources and attenuators
and r.f. and antenna
measurements.
Primarily this is a
thoroughly ‘practical’
book with enough ideas
and projects for you to
build a complete test-
equipment workshop -
but it's also a good
reference work. It's
worthwhile having for
the section on
wavemeters and
analysers alone. Highly
recommended - a
thoroughly practical
publication.

U. pment

\
’TeSt mo B AT ELD
FOR THE GaFzH

cive ST
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How To Test
Lﬂlmzsf)
nythin
Elel:trongt
3rd Edition

This American
book will prove
useful both as an
occasional
reference (when
something goes
wrong) or as an
educational source
for readers wishing

to extend their ‘I

can repair it’
knowledge on a
extremely varied range
of equipment and
components. Although
not written in the same
‘chatty” and
‘conversational style as
the famous ‘Smithy’s
Workshop' from the
long closed Radio
Constructor magazine -
the approach and
writing style brought
back memories to at
least one of the PW
editorial team!

Fault-finding flow-
charts and information
on using multimeters
and oscilloscopes are
provided and it can
honestly be said that
the coverage of this
book will be far wider
than needed by the
average radio
enthusiast.

Very readable,
informative and in ‘bite
size’ chunks this book
will prove very helpful
on your bookshelf.
Recommended
reference and
informative reading

OR USE THE
ORDER FORM ON

source.
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MARTIN LYNCH & SONS

FOR THE LARGEST SELECTION OF NEW &
USED EQUIPMENT IN EUROPE

Call wow
1]ty 533 “2[]

RRP £269 ML Price Emake your eyes water! CALL

~IC-821H

595 ML Price: £1295

sit& 54 x £35p.m

0181 - 566 1200 O

o ,,|’Lf De

CUSTOMER CARE:
0181 - 566 0 566

) SlANDARD C5900
RRP £799 Ml. prlLQ £599

or £16.99 de t & 99 x £25 p/m

WEB SITE:
MLandS.co.uk

E-MAIL:
sales@MLands.
co.uk

KENWOOD TMG-707

RRP £349 ML Price £329

£24.15 deposit & 12 x £28 p/m

FINANCE EXAMPLE r

All examples do not include P&P.

ICOM |C-TBE
FREE FIN E on this
\_/ product
Cash 10 i Total | APR o e ﬂ_ £
Price | Deposit | Months@ | Credit 5 B

RRP £349

£49 deposit & 12 x
Dcrw

£2849.00 | £29.00 £9.44 F368.84 | 1995

Written quotations available on request E CHA ,‘D(_' S

140 142 NORTHFIElD AVENUE, EMING lONDON Wi3 95B

p£249 ML Price £199.95

STANDARD C156

RRP £149.95 ML Price £129.95

ALINCO DRM-06
The only 6m FM 20W transceiver available

Available now! Only £239

c ICOM 1C-207

1
S

RRP £389 ML Pnce £339

.34.15 d it& 12 x £28 p/m

YAESU FT-8100

£449

ML Pnce £399
or ZERO DEPOSIT! &
£25 p/m




YAESU FT-847GX

ling all

k that the radio will be
: OF

x £25 p/m

ML Price £1599

£35.86 deposit & 60 x £40 |

ML Prlce £‘2?95

it & 50 x £75 p/m

ek 1 595
) x £40 p/m KENWOOD TS-870S

ODDMP /AC

A blond waitir 19 fe

RRP £1999
£2199 ML Price £Phone and ask for 'wilky'

110 n/r

12 pii special!

Linear Amp U.K.
Ranger 811

706mk11 DSP

LLY (S ar
tre & 9 w:r? wl-\,i[.’
nd F via

9 ML Price £099

posit & 60 x E25 p

Martin Lynch can also offer finance terms up to 60 hs. Deposits from a of £25. We welcome your part exchange
against any new {(or used!) product, provided its clean and in good working order. Call the Sales Desk today. APR: 19.9%. Payment
protection is also available up to 36 months. All units are brand new and boxed and offered with full f RTB warranty.
All prices quoted for cash/cheque or Switch/Delta card. No additional charges for credit cards. Martin Lynch is a licensed credit

hroker. Full written details are available on Fi is ject to status. E&OE. £10 p&p on all major items.

(___ ACCESSORIES )

A full range of accessories for all main
equipment is always in stock or on order with
the manufacturer. You can include a selection
of filters, a power supply or Tuner in the new
finance deal.

(___WIDEST CHOICE )

As the official U.K's largest dealer of Yaesu,
lcom, Standard & Kenwood products, you'll
find everything you could ever dream of under
one roof. Qur friendly (and non pushy) sales
team will be delighted to show you around and
supply you with as much coffee as you can
drink.

(" SELLING YOUR EQUIPMENT )

We're always short of good quality used gear
and currently have £150,000 to spend on
increasing our used stock. So if you're
wanting to sell your current transceiver (or
accessory) for cash we would be pleased tio
hear from you.

S UETERR Tha N e el e
( FIVE YEAR EXTENDED WARRANTY )

ML&S was the first company to introduce a
meaningful 5 Year cover plan for your
equipment. Don't let high servicing costs put
you off!

( £25 DEPOSIT )

Most of the products advertised by MLES are
available from a small £25 deposit and if you
choose to pay more you can enjoy a reduced
monthly payment.

(__ DEUVERYTOYOURDOOR )

Our next day couriers are waiting to safely
deliver your new purchase direct to your door,
anywhere in the U.K. or most overseas
locations.

( FLEXIBLE FINANCE )

Let our professional sales team tailor a finance
package to suit your individual requirements.
Our super new Budget Plan makes paying for
your new purchase so much easier.

PART EXCHANGE )
. J

We desperately need your part exchange right
now - top prices paid. Don’t let it depreciate
over another twelve months, we'll take your
current transceiver now at an agreed CASH
price and still have your new rig on finance if
you wish!

PR S e = ——
( CASH-IN D)
If the value of your part exchange is greater
than the value {(or deposit] of the new
purchase, we'll give you back the difference!
Turn the value of your old gear into cash for
the start of the year.

l\ ;

Call any of our sales hot lines now - we're
eagerly awaiting your call - everything sorted
over the phone, model, trade-in, collection,
delivery and finance! Even if you do not live
locally you can still have the peace of mind
feeling when dealing with MLE&S!

( OPENING TIMES )
Open 6 days a week - 9:30-6.00

00£POR475 Wﬂm 0F
THE SPRATLY 1SLANDS
OKPEDITION




Summer (hopefully!)
is here and the Rev.
George Dobbs
G3RIV's thoughts
turn fo the
possibility of
portable operation.
And to help and
encourage you fo
get ‘out and about’
- there’s an
inferesting little
portable ‘test-box’
on offer this month
and a quotation of
course!

The
‘Testbox’ circuit (see text). Tuy

Fig. 1:

44

complete

grmyimgon

Practical

Way

n summer, many Radio Amateurs turn
their thoughts towards planning of
portable operations...or so they say!
Very few things can beat a warm day, a

clear blue sky, a makeshift antenna

hanging in the trees and some QSOs

with a little QRP transceiver. Some
operators think about

D0 DesF 15 bad, nor DEAIS Il FBSF &necei: 2o worsar
afil, I should be our very best.

of the suitcase on holi-
day...in the hope that it
might rain.

However, just as some
holiday-makers are tempted
to pack everything including the kitchen sink, it's
tempting to pack a lot of ‘just in
case’ items to go with a portable
station. Unfortunately it's then all
too easy to pack half of the work
shop, accessories, tools and test
equipment, in fear of an unexpect
ed problem! That's when |
thought of the "Testbox'.

Common Problems

The ‘testbox’ I'm describing here
should provide the means for
dealing with most of the common
problems that may occur with a

station in the field. It serves as a wattmeter for
checking transmitter output, a resistive s.w.r.
bridge for matching the transmitter to the anten
na, a voltage checker for 12V supplies and a con-
tinuity tester.

Hopefully the facilities provided will see off
any likely problems encountered far from the
home workshop. The circuit is shown in Fig. 1.

The same meter is used for all the tests. I've
built the Testbox around the common edgewise
reading meters often found on the surplus mar-
ket, designed as S-Meters for CB transceivers or
VU meters for audio systems.

Almost all of the surplus meters | have
encountered seem to have a full-scale deflection
(f.s.d.) of around 200upA. This was the case in the
meter used in My prototype.

If the meter you choose to use has a f.s.d.
much greater or much less than 200pA, some of
the resistors in the circuit will require adjust
ment...but | will point these out as we look at the
circuit.

Selects Funcfions

A 3-pole, 4-way wafer switch selects the Testbox
functions, so now let's follow the four switch
positions in turn. And to help | have separated
out each function in smaller drawings, which are
easier to follow.

In position 1 (see Figs 1 and 2) eight 100€2, 1TW
resistors are connected in series-parallel across
the input of the transmitter. This presents the
transmitter with a 50£2 load.

The power output of the transmitter can be
determined by measuring the r.f. voltage appear-
ing across the 5042 load. A BAT85 diode and a
series resistor allow the meter to read the volt-
age.

The value of the resistor will depend upon the
maximum
power level
you require to
read and the
full-scale
deflection of
the meter. In
my prototype |
found that a
100kL2 resistor
indicated 5W
conveniently
near the top of
the meter
scale.

Fortunately,
most of the surplus meters open up quite easily
and it is worth calibrating the meter scale against
another calibrated r.f. wattmeter. | promise
myself...will get around to it one day!

Switch positions 2 and 3 (see Figs 1 and 3}
provide a resistive s.w.r. bridge for QRP opera
tion. You may remember that I've described such
a bridge circuit in this column in the past and it's
a very simple way to make an s.w.r. indicator for
low power transmissions.

The circuit is based upon a resistive bridge, so
beloved and known by physics masters as the
Wheatstone Bridge. Three ‘legs’ of the bridge are
formed by 50€) resistors (two 1002, TW resistors
in parallel).

The antenna forms the fourth ‘leg” when the
switch is in position 3. This corresponds to the
Reverse or Reflected positions found on other
types of s.w.r. meter. When all four legs are at the
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same resistance (impedance in this case) there - = Fig. 2: The —
is no voltage across the centre of the bridge and T Wattmeter =I
a null occurs. e — . = P circuit (see -
Very often, portable antennas are simply odd —— —— ‘ : text). [ =]
lengths of wire tuned with an antenna tuning ‘ é?&u §T§D éﬁnao %lfﬂa{ !g‘ rm
unit (a.t.u.) to match the transmitter. If the a.t.u. s Ly | =
is adjusted so the bridge ‘sees’ 5012, the bridge | — (= |
: = =} | | s = |
will null. §'n:| i §mn éll‘-! gnq . C
The centre of the bridge has a diode with a | St G daadiC - e ) -—
capacitor which acts as an r.f. voltage detector. B s
The detected voltage is then fed to the meter via + 4 L l l
! P
a series resistance, part of which is a pre-set . o )
resistor. In use the a.t.u. is adjusted for the low- { e
est meter reading. —
Setting the meter to read full scale in this Fig. 3: g
position gives a suitable voltage range for the g Calibration = | |
Reverse position reading. Incidentally, the pre- s d s.w.r. (reverse) ™ ‘
set variable control could be an external control o facilities (see (= =
potentiometer but in practice | think that most ' text). —
users will be testing with the same transmitter I é [ )
most of the time. ‘ . f—— ‘
e ]
The Advantage = = |
In use the resistive s.w.r. meter has the advan- ) _|' J
tage that the transmitter output is connected to | -
a low resistance the whole time the adjustments R [ s } |
are being made. This can be very useful with —
homebuilt transmitters which may have poorly - Battery — |
protected power amplifiers and make-shift of the range. The diode is added for — g P —
antennas which can require a lot of adjustment. d.c. isolation from the meter. It's prob- D g
The disadvantage of the resistive type of ably enough to make a mark on the i
s.w.r. meter is that the d.c. resistance in the meter scale to correspond with a read- 2y - e g ‘
bridge has to be removed from the transmitter ing of 12V but the more fastidious con- ) » ':13 P —
output in actual operation. This is carried out by structor could add the other voltage = e N gnu (—
switch position 4 (see Figs 1 and 3) which con- calibration points. o _!
nects the transmitter output directly to the | Y St z
antenna. T . i ——_—
Another switch (SW2) has to be added Eﬂﬂnﬂmm TES“"H e
to remove the resistive load from the Choosing the Continuity and o
antenna. This is a single pole miniature Ground terminals will provide a very ' p3 rm =
toggle switch inserted at the top of the crude ochmmeter for continuity test- Cantinuity L £z | o
resistance bridge. This switch must be ing (See Figs. 1 and 5). For this facili- —
open for transmitting through the Testbox ty 1.5V battery cell is connected in rm
and closed when making measurements. series with a resistor and the meter. ml
A direct short between the two terminals gives Fig. 4 (Top): f
. a full reading. The 10k(2 resistor used in my pro- The | |
“mEf FU"E“U"S totype gave a reading of almost full scale deflec- expanded =
The other two functions of the Testbox are d.c. tion when the terminals were shorted. This value voltmeter >
tests and these are performed with the switch in may require adjustment. circuitry (see -
the Operate (position 4). These functions are Those of you who want to ‘go to town’ with text). =
selected by choosing two of three terminals on this facility could make the series resistance =Cl
the Testbox. The three terminals are marked adjustable to set the f.s.d. on shorted terminals. Fig. 5 ~m
Ground, Battery and Continuity (See Figs. 1 Others with more patience than me could cali- (Lower): The T
and 4 and 5). brate the scale to read in ohms. (very basic) e
Very often, portable operation requires bat- The zero reading on the meter will correspond continuity
tery power supplies and probably the use of to some thousands of ohms and probably give test facilities.
rechargeable batteries. And as many of will quite a useful range. But my aim was only to have See text for
realise...a useful facility is being able to check a facility that could check for open circuit and G3RJV's
the battery voltage. short circuit conditions. notes on
With this project I've assumed that the bat- The Testbox can be built in any style, in any expanding
tery is a 12V type. And although the meter could enclosure. My prototype has all the parts for the this facility to
be configured to act as a voltmeter ...the scale s.w.r. bridge and wattmeter mounted on a piece provide
on these meters is rather small for a complete 0 of perf-board with Vero-pins used as individual
to 12V range. So, |I've arranged that in the solder terminals. Obviously more or options.
Testbox, choosing terminals Battery and less functions could be included with
Ground allows the meter to function as an your version.
expanded scale voltmeter. So, get busy and be prepared. Pack
Two 4.7V zener diodes in series (or a 9V zener that picnic box up - load the car up and
diode would also serve) act to compress the off you go for portable working. See
meter scale so that it reads from just above 9 to you on the bands!
about 15V across the whole range. This is the use- P,

ful range for checking the state of a 12V battery.
The series resistor (27kL} in my case) may
need adjustment with some meters to set the top
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antennas

LA

hen | was constructing my
‘antenna farm’ | found that |
needed a 10 metre mast.
Whatever form it ended up in,
it had to be simple to
construct and materials had to
be readily available and
relatively cheap. Most importantly, |
wanted a mast that | could raise and
lower myself.

| wanted the mast mainly to support wire
antennas,verticals and possibly a v.h.f. or
u.h.f. beam. However, the main task of the
new mast, would be to support one end of a
G5RV antenna. The other end of the antenna
would be supported from a pole attached to
the house.

The mast I'm about to describe is the
results of my requirements. For ease of
fabrication | decided that the mast would be
made from three interconnected parts, A
five metre base length, a four metre middle
section, see Fig. 1. Because | intend
supporting a G5RV antenna on the mast, the
final upper part is made from wood that has
been well weatherproofed.

Peter
McNally
EI9GT,
describes
an ideal
mast for
single-
handed
raising
and
lowering
that
shouldn’t
cost the
earth to
make.

46

The installation uses the ‘law of leverage’ to
make the mast easier to erect. I've found that
in many commercial tilt-over systems, the
pivot point is rather close to the ground,
making it quite difficult to raise the mast
single-handed.

My mast however, has its pivot point at a
height of about two metres above ground.
Pivoting at this height gives tremendously
improved leverage. It's a simple matter to erect
the mast on your own, simply pull on the
raised end and the mast will rise easily.
Lowering it is just as pleasant with an easily
controlled descent.

To Begin

When you begin the installation, for maximum
stability of the completed structure, the area

“Fivofing o this hight givs fe-
mendously improved leverage

that you need must be good
and firm. It's no good putting a
solid concrete base in if the
ground is soft and easily dug.

So, after finding a suitable
location, | started by digging a
hole a metre deep and about
300mm square. However, a
hole of this size is rather a
difficult job, due to the
restricted access the deeper
down you get.

The hole can, of course, be
wider than the 300mm
suggested, although the
amount of concrete that you'll
need goes up quite alarmingly
as the hole becomes larger. It's
better to dig the hole just a little
deeper, and fill the bottom with
old brick rubble (or stones
found during the digging).
These should be tamped down
quite tightly to form a drainage
base.

Once the hole is dug out and
prepared, the two four metre
long side support poles should
be placed in the hole. For
maximum support strength, |
these two poles should be
parallel (B0mm apart) and L
vertical front-to-back as well as &
side-to-side, see Fig. 2.

As a limiter to the travel of
the mast itself, | placed a piece
of pole, 500mm long, ‘behind’
the support poles, see Fig. 3.
This prevents the mast passing
the vertical when erected. It's a
good idea to put together a

temporary wooden frame to
hold them in place until after
the concrete has set.

St Properly 1=

A few days later, after the I :
cement had set properly, | F
placed the five metre pole I
between the two uprights.
A hole was then drilled ‘
through all three poles in
situ, and a 250mm
carriage bolt was inserted
as the pivot (Fig. 2)
through the support
poles and the lower part
of the mast.
The next task was to
drill smaller diameter
holes through the ‘

support poles and the
lower section of the
mast somewhere just

Fig. 1: The
10m length
of the mast
is achieved

above the ground
level. These holes
would take the

thinner securing
bolt, which locks the by using

mast in place (Fig. three

3. lengths
With the mastin joined

the lowered together.
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First Time

For those of you that haven't mixed concrete
and made up a base before, just a few words
of help. Do get hold of good quality clean
ballast mixture and fresh cement to make up
the concrete.

Use the minimum amount of water to mix
the concrete and add it slowly to the mixture. If
you cannot mix the whole amount of concrete
in one ‘go’ then make sure you use the same
ratio (as far as possible) of ballast, cement and
water each time. The mixture should be firm
and not ‘runny’ or watery in any way.

When the hole is about three quarters full of
concrete it's time to do a little consolidation or
‘settling’ of the mixture. Using a long length of

wood or alloy tubing about 25-35mm in
diameter, push it into the concrete, and with a
vigorous up-and-down motion throughout the
mixture, work the concrete to settle the ballast
towards the bottom.

As the mixture settles, the excess water will
come to the surface, and if more than a few
millimetres deep, the excess should be
skimmed away. Pour more concrete in to fill
the hole to the brim, and repeat the settling
with the stick or metal tube. If you didn't work
up a sweat mixing the concrete you most
certainly will at this stage.

To allow the concrete to harden and set takes
several days depending on the weather and
temperature. I've always found it best to put a
piece of sacking or polythene over the concrete
for the first day or so to minimise it drying out
unevenly before it has set properly. G1TEX

position, connect the four metre pole using a
correct clamp coupling. To complete the mast,
a one metre length of wooden pole was bolted
to the top of the four metre pole, to the top of
which, | fixed a pulley.

Fig. 2: For drainage put brick rubble at the bottom

of the 300mm square hole.

Tiwos four fmatrn
support poles

Fromt' stop plats

T

labout 2m high! 1

Back stop’ pake slso
set into the concrete |
ibehind supparts!

sOUATE
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Lowet im) partion
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Concrote filled one metre
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e solid base
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pivor poin,
Mmake (e mast
Quife Secure”

A lightweight line was run
through the the pulley to
raise and lower wire
antennas The guy wires
were also attached at this
stage. For maximum
stability the guying lines,
and four are better than
three, should be about 45°
to the vertical.

To work out how far up
the lines should be
attached, take the width of
the area that is around the
mast and divide it by two.
This is the optimal height
above ground for the lines to
give a 45° run.

Pulling Down

Raising the mast is a simple case of pulling
down on the base of the pole. It swings up and
into position quite easily. A word of warning
though; Keep your fingers clear as the mast
comes up towards, and reaches the vertical
position,

Catching your fingers between the
mast and the uprights is painful, as well
as dangerous. | did it once and that was a
sufficient warning. | certainly will not do
it again!

When you have raised the mast to the
upright position the locking bolt can be
inserted. The mast is now secure enough
to stand, albeit slightly wobbly, on its
own. All that remains now is to tighten
the guy wires, to to give the top the final
stability as a support point for the G5RV
antenna.

Because of the simple, but efficient
pivot point design, the mast can be
raised and lowered by one person. | had
at first thought that when high winds
were forecast I'd have to drop the mast
but, in practice I've not had to lower it
very often at all.

The solid base and the high pivot point,

make the mast quite secure. The mast, as
I've described it, has stood for more than
three years now. It has weathered many
storms without mishap.

| consider the mast a great success. A
combination of easy-to-erect mast and
the pulley system, make changing
antennas a simple task now.

The mast I've shown, is quick and easy
to construct and it will not cost you the
earth! So, go on - get one up!

o

Pivat paint
{about 2 high)

Cancrete filked (1m
drep) hole about
I00mm sguare

L] set in the

o drainage

Wl

Fig. 3: The two four metre long
support poles should parallel and
be vertical in both front-to-back
and side-to-side directions.

“For

ease of
aricarion
lecided
i fhe
Mast
Liould be
Made from
fireg
inte-
Connected
arts

[LSHW B d INILLAA — N30HHY 3HL NI INIHHOM LNO 139 0L IWIL S.L1 ONY “3H3H 51 HIWWAS




Please mention Practical Wireless when replying to advertisements

>AKI <

UNIT 5. PARSONS GREEN ESTATE
BOULTON ROAD, STEVENAGE, HERTS SG1 4QG.

TRANSCEIVERS CE approved
£193.74 incl VAT (Add £6 P&P)

2 MTR MODEL 2001
144.500-145.98.75

PTT tone burst, Listen on
. Facility, 12.5kH-=,

Spactng 25/5 walls.

4 MTR MODEL 4001
70.250-70.4875

12.5kHz .\II'HU T,

Power, 2575 walts,

6 MTR MODEL 6001
50.500-51.990

TORH= spacing wher
applicable. 25/3 walls,
CTOSS tone held in non
volatile memory

70 CMS MODEL 7003
432.500-435.00
25kHz Stefs, Power 3 walls.
P tone burst,

Listen on tn .

AKD HF Converter

Model HFC1/BNC

The HFCT/BNC Converter is designed for use with various scanners and is
supplicd with BNC werminaton (12V DC). The converter uses a SBLL (doubl
balance mixer) with a low pass filter on the input which cuts off around

G3MHe, The inseruon
oscillator is at [OOMHz
making it easv o translate -

the recewer frequency by

simply wning the scanner within ~S58

the range [HOMHz wo T60MHz. This 5
will enable reception between 100kHz2 1o GOMH2 No RE
pre-amp has been emploved 1o ensure good “large signal

handling capacin” is achioved. 5 LR A0 var e o per
Model HFC1/FRG

This Comenter supplied as HFC1 BNC but with adipror to allow Converter o

he connected 1o the FRGUGD /965 (84,61
Price £52.40 e VAT = £1 P&
TVI PROBLEMS?

Are vou having trouble receiving o watchable picture on vour
I'VE I so, the cause may be aerial-borne interference. For many

vears AKD has manufactured a low cost range of in-line
mterterence .‘-ll]l]}l't'\.\i“ll filters that are easily inserted into the
aerial system to help reduce the effects of interference from
local taxi radio, CB, amateur radio, airport radar, etc, Each
filter is terminated in standard aerial co-ax plug and socket and
requires no external power. Fitting could not be more simple
No technical knowledge is needed. There are 13 standard
stocked filters in our range, but individual filters can be tuned
to reject interference at specific frequencies if required. If vou
are not sure which filter type 1o order or have any questions
regarding interference phone our helpline on 01438 351710
and ask tor John who will be pleased to assist vou in making the
best choice of filter

MAIL ORDER
Phone for free
e
colour catalogue VISA B

AKD internet details:- Web site: http:/ /www.kbnet.co.uk ‘akd
E-mail: akd@kbnet.co.uk

TEL: 01438 351710
FAX: 01438 357591
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CAN’T GET HOLD OF
YOUR COPY OF
PRACTICAL
WIRELESS?

You should be able to obtain PW from WH Smith
and John Menzies stores throughout the UK
from the day of publication (2nd Thursday of
every month). It should appear on the shelves, but
if you cannot find it ask, or enquire about
reserving a copy.

Many independent newsagents also stock copies
of PWand if you want to make sure you don’t miss
out ask your newsagent to reserve a copy for you
on a regular monthly basis.

If you continue to experience problems in getting
Practical Wireless from any newsagent please
call:

Donna Vincent, Distribution
Complaints on (01202) 659910.

UK's Premier
Sewvice Centre

2.5kHz CONVERSIONS
Save money and keep your existing rig. Castle can
convert most makes and models. Call Castle to
discuss your requirements.

SERVICE |
Rig problems? You'll want to know that when things
go wrong, they're put right - back to the way the I
manufacturer specifies, and back to the way the rig
worked when new. Castle Electronics has been
servicing rigs for years: is trusted by some of the

largest names in the industry to put their equipment *
into good shape. and can be trusted by you to make
your station operational in the best and most efficient *
way. Make Castle your first stop for service!

KENWOOD YAESU ICOM |
Castle Clectronics 73

Unit 20, Halfpenny Green Airport *
Bobbington, Nr Stourbridge 2 !
West Midlands DY7 5DY . ) SErVice
Tel: (01384) 221036 o

Fax: (01384) 221037
Geoff G4AQU - John G6VJC
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If you're keen on QRP ¢.w. operating, working maritime mobile or
portu le in tough conditions or are contemplating a safari in Africa...Rob
Mannion G3XFD suggests a $6-2020 might be a rig to consider.

he American company
SGC Inc. are becoming
increasingly active in
the Amateur Radio
field. Evidence of this
is shown by their high
profile presentations at
the Dayton HamVention in
the USA and advertising in
Amateur Radio magazines
here in Europe. However,
even a brief look at SGC
equipment will tell even the
casual observer that their
products were not originally
designed for the Amateur Radio
market. Obviously styled for professional
maritime and Military use, now that their
products are being aimed at another
specialised sector of the market (Radio
Amateurs!) SGC have chosen to continue
with the general purpose ‘Military &
Marine’ look and clearly state in their
promotional literature that the SG-2020
has been designed “for a whole
panorama of h.f. users”

In the past I've had the opportunity to
review other SGC products. But this time the
arrival of the low power SG-2020 h.f. portable
transceiver has been awaited with interest
because I'm reliably informed that the
designer is the same man who originally
designed the Index Laboratories QRP Plus
transceiver,

SG- 2020 Sty

\mBTOME

became extremely difficult to obtain

before the manufacturers ceased production The SGI(

and the designer was recruited by SGC. 2020

Although SGC make no mention of any W powe

connection at all between the previous Index heavy

Laboratories transceiver and the SG-2020 in weight

the latter’'s promotional material, the same
designer’s hand can be seen at work,
particularly in the type of filters used.
However, SGC make it clear that they are
not, and cannot become involved with
the original equipment, repairs or any
inquiries regarding the original ‘OQRP Plus’
transceiver.

So, without further ado - let's take a look at
the SG-2020 transceiver and see how it
performed for G3XFD.

Low Power Heavywelght

Fig. 1.
X LABORNTORES T The The SGC-2020 is most certainly a rugged, low
"= excellent, power heavyweight rig. Encased in an
brim-full of extremely robust metal (but not waterproof as
‘character’ it uses an ordinary paper cone loudspeaker)

little QRP Plus
(immediately
nicknamed
‘the rig on a
leg’ in the PW
office)
transceiver
was reviewed

eventually
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housing it looks and feels like a typical
miniature military h.f. transceiver.

Based on a single conversion superhet
design, the receiver uses an i.f. of 60MHz. The
r.f. selectivity is
provided by a 7-
pole ladder 7 -
filter at 60MHz ﬂve S

in the and bi-

February directional

1995 PW by rsrcmtry is used Nﬂa'”iu Uﬂ ]4 ﬂ”ﬂ ]HMh
John in the i.f.

Goodall filter r;ha n.

GOSKR, but Additional

and mostly Using 0.

filtering is

-
= I
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provided at a.f. with switched capacitor
filters (see comment later).

The manufacturers claim that sensitivity
is better than 0.55pV for 10dB S/N+N with
intermodulation better than +18dBm 3rd
aorder intercept. Unusually for today’s
modern equipment the receiver is provided
with a rotary r.f. gain control along with the
standard noise blanker. Standard rotary
tuning is provided and frequency resolution

Fig. 2: Inside top chassis
view of the transceiver

is 10Hz.

Incorporating a
single loop
synthesiser, the SG-
2020 uses 10kHz steps
with intermediate
steps of 10Hz obtained
through direct
microprocessor
control of the
reference.

The frequency
display is a large easy-
to-read |.c.d. type with
a separate l.e.d.
display for providing
S-meter, and relative
output indications.

Filtering is provided
by front panel selected
audio frequency band-
pass and provides
bandwidths from
100Hz to 2.7kHz in 100Hz steps. The audio
output from the top mounted loudspeaker is
1W. General coverage receive is provided
from 1.8 to 30MHz and coverage of m.f. is
also available (400kHz to 1.6MHz) with the
broadcast filter by-passed.

Offering a maximum r.f. output of 20W
p.e.p. which is front-panel adjustable from
milliwatts to the full output, the transceiver
provides s.s.b. and

Fig. 3: Under view (screen
removed).

c.w. transmission. The
transmitter
incorporates r.f.
speech processing
using a voice operated
audio gain device
(v.0.g.a.d.) and r.f.
clipping.

A built-in electronic
keyer is provided and
this can be operator
adjusted (in IAMBIC
‘Mode B’) from five to
60w.p.m. | tried the
keyer - it works very
well indeed but |
prefer to use my hand
key all my QSOs were
achieved using my
Kent ‘straight’ model.

There are also 20
memory locations,
some of which have been factory pre-set but
all of which are user-definable and can be
reset at any time by the operator.

Power supply input is by an unusual rear-
mounted plug arrangement and the
accompanying plug (supplied made up on to
heavy duty cable by SGC) does not ‘lock’
into place. As a result it can detach itself
quite easily and | found that even the weight

of the cable (if it wasn't supported) pulled the
plug out on various occasions.

The supplied cable is of a far higher current
carrying capability than the pins on the plug
and socket arrangement - especially when you
bear in mind the SG-2020 is a 20W p.e.p.
transceiver. As I've already mentioned, it also
‘un-plugs’ itself very easily as it does not
‘lock’. Definitely a re-think needed here SGC!

On The fir

It's not often | get the chance of a really long
review period for a newly-introduced h.f.
transceiver - but in the case of the SG-2020 it
was in my shack for close on a month. In that
time | had over 300 QS0s - mainly on 7, 14
and 18MHz - and mostly using c.w.

With its relatively low r.f. output power |
quickly found that the transceiver struggles on
s5.5.b. Audio reports were good but the QRP
level output means that QS0Os on the bands
are a real challenge - which | know some
operators prefer!

Personally | think the SG-2020 could be of
interest to the dedicated c.w. operator
interested in a rugged portable transceiver
because in this mode the QRP is no real
barrier to DX. Indeed - | worked into various
South American countries on 18MHz using
only 5W, and in once case managed to work
a PY (Brazil) with only 3W! But of

“Tne S6C-c020 15 most
certainly a rugged, low power
Neavueight ig’

course....not many people have beams for
18MHz and my long wire antenna seems to
do very well on this band.

The frequency display is exceptionally crisp
and clear on the transceiver, but I'm afraid |
did not like the l.e.d. type of S-meter
indicating device. This facility - made up from
a series of very bright l.e.d. indicators - is
extremely rugged and although perhaps ideal
for use in a vehicle - annoyed me very much!
Although | should say that Tex Swann
G1TEX, Technical Projects Sub-editor (and
our photographer) said he liked it! So, this
must be a subjective point.

On c.w. | found that my signal reports
were always T9 and even though | was
often operating the transmitter at well
below 3W | often got 579 from the other
station who could often be running up to
100W. Yes - c.w. in my opinion is the ideal
mode for QRP working and my log book -
with contacts around the globe on QRP c.w.
proves this.

The high i.f. on the SG-2020 provides
excellent selectivity for a single conversion
superhet and this is further backed by the
truly excellent selectable a.f. bandpass
filtering. This filtering has to be heard in
action to be fully appreciated - it certainly
provides the very ‘hard edged’ extremely
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sharp filtering needed for
the busy QRP
frequencies.

Tex Swann G1TEX
compared the effect of
the filtering with DSP -
the main difference being
that it was slower because
the operator selects the
filters. It takes some
‘getting used to’ but left
me thinking that | should
consider including
switched capacitance
filtering of this sort in my
next home brew receiver!

Tuning on the SG-2020
proved to be very laborious
for me - it's certainly a two-
handed job! This is because
to select the fastest tuning
rate the operator has to press
the Fast button while rotating the
main tuning control. | found it to be very
difficult and frustrating - and even Tex
G1TEX found it frustratingly difficult and
slow - especially when changing bands.

In fact many of the control facilities we take
for granted - instantly selectable receiver and
transmit RIT for example - are set out in a way
that reflects the military and marine operating
methods rather than Amateur Radio. However,
| really appreciated the variable r.f. gain
control - the continually adjustable gain often
helped me when | was working on busy (and
incredibly noisy) frequencies. It's certainly
good to have full control!

« FREQUENCY COVERAGE:
* AF LOAD IMPEDANCE:
«» RF POWER OUTPUT:
e« MODES:
* AUDIO OUTPUT:
IT POWER CONNECTION :
T VOLTAGE:
*UT CURRENT:

13.6 VDC

ANTENNA

ILL BE EXTENDED IN PORT)|
TER POWER IS REDUCED 1]

sgc@sgeworid.
ITE: hitp:\\www.sg
> T46-6310

13737 S.E. 26th St
BELLEVUE, WA. 980

beneral Coverage e

The general coverage receiver provided on the
SG-2020 works well but because of the laborious
tuning and band-changing method | didn‘t really
‘tune about’ as much as | would have done
otherwise. But the receiver copes very well with
a.m., c.w. and s.s.b. transmissions.

Listening to h.f. broadcast transmissions on
a.m. requires the use of the ‘exalted’ carrier
technique - and the operator can choose to
listen to either sideband. | found this to be
quite effective and it's something an SG-2020
owner would soon get used to in practice.

Fig. 4: Rear pane!
view showing
power supply plug
and sockel (see text
for comments). The
robustness of the
external casing of
the transceiver can
be judged by the
thickness of the

casting

General
Operating modes:

Receiver coverage:

Transmit frequency range:
Operational temp. range:

| Microprocessor type:

Freq. resolution:

Freq. display:
Transmit-receive switching:
Battery volt-meter:

Dimensions:
Approximate weight:

Transmitter
Output power:

Speech processing (r.f.):

Transmit current consumption:
Transmit intermodulation @ 20W:
Transmitter spurious signals:
Microphone:

Electronic keyer:

Receiver
Circuitry:

IF Frequency:
Sensitivity:

Intermodulation:
Selectable a.f bandpass:
Audio output:

Noise blanker:

RF gain:

BFO:

Current consumption:

Manufacturer’s Specifications

c.w., L.s.b, and u.s.b.
{see text ref. a.m.)

1.8 to 30MHz

(also 400kHz to 1.6MHz -
see text)

1.8 to 30MHz

-30 to +70°C
MCBBHC711E9

10Hz

100Hz

<than 10ms

digital (L.e.d.) on main
display

70 x 152 x 178mm
2kg (approximately)

front panel selected
0-20W p.e.p.

VOGAD baseband

and r.f. clipping

max output power, 4A
-28dB or better

-50dB on Amateur Bands
Dynamic, fist-held type
with p.i.t.

fully adjustable Mode
B IAMBIC 5 to 60w.p.m.

Single conversion superhet
60MHz

better than 0.5pV

for 10dB S/N+N

+18dBEM 3rd order intercept
100Hz to 2.7kHz

1Wr.m.s.

Pulse and ignition blanking
front panel controlled
Processor controlled

< than 430mA on receive.
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Listening on the m.f. (‘a.m.’) band
requires the broadcast filter to be by-
passed and the operator's manual (which
is presented in the usual comprehensive
easy-to-read and use SGC style) explains
how this can be done by re-locating a
jumper wire to an alternate position.
Sensitivity on the 400kHz to 1.6MHz band
is good and more than adequate for
broadcast reception use and it's sensitive
enough to receive the slow Morse
marine/aeronautical beacons.

M Vore?

So, after the many QS0s and a lot of
experience with the SG-2020 does it get
my vote? In short | have to say no - the rig
doesn’t appeal to me but the quirky
design does have some attractions and in
an odd way | liked some of the features.
But | honestly don't think it will appeal to
many Radio Amateurs.

| really think that this robust little
transceiver will find its true home as a
professional h.f. rig for use as a low power
mobile vehicle-to-vehicle or mobile-to-base
radiotelephone operations by relief and
emergency organisations, particularly in
countries such as Africa, etc.

| think the SG-2020's small size and its
facilities will also prove of interest to the
maritime mobile radio operator. It's
extremely well built inside and is presented
in a form where it can be conveniently set-
up and left for an operator to use p.t.t.
radiotelephony. ¥~ 4

My thanks go
| to Waters &
' Stanton PLC

of 22 Main

Road,
Hockley,
Essex SS5
40S. Tel:
(01702)

206835, for
the loan of the

review

transceiver
which costs
£599 plus £6
carriage.
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They're
wonderful
things those
digital
voltmeters
(d.v.m.s)!
They can
show resulfs
down to four
or five
decimal
places, but
are they
accurate? Ken
Lee-Rand
shows you
how to verify
your belief in
your own
d.v.m.

ADVM

n intermittent problem arose
with my TV set a little while
ago. On investigation | found
that the control over the
tuning voltage had been lost.
The first thing to do according
to the service sheet was to
check the high tension (h.t.) line and
set it to 145+0.5V.

So, out with what | thought was my trusty
eastern manufactured d.v.m., and | adjusted
the voltage. However, the problem became
even worse!

Checking around the circuit | found many
voltages appeared to be high. This
worsening of the problem set me thinking
that the d.v.m. might be wrong. Most
unlikely | thought, the figures are there on
the screen aren't they! So, I'd better check -
but how?

Quich Check

| carried out a quick check with three
different multimeters plus an oscilloscope.
They were connected in parallel to a variable
voltage supply, and showed some
interesting results.

The three multimeters used were, a Pullin
series 100 10k€2/V analogue meter
(purchased in 1947), a home-brew f.e.t.
11ML2 input analogue (which | made in the
late 1960s) and the three year old 10M£2
input d.v.m.

Taking the ‘scope reading as correct, the
results were: the Pullin read low by 3-5%, (to
be expected as the Welwyn pink 1% 'Histab’
resistors are 47 years old), the home-made
f.e.t. agreed with the scope. But the real
surprise was that the d.v.m. read about 15%
high!

So, the 145V setting on the TV power rail
was, in actuality, more like 126V! No wonder
the problem became worse. Hard lesson
number one, d.v.m.s are not perfect, they
can - and do go wrong.

Absolute Vol

What is an absolute volt? How was | to check
the accuracy of the multimeters? For those
who want to be, or must be absolutely
correct, (shame about Heisenberg's
uncertainty input. Ed.), there is only one
course of action.

"I adjusted the voltage - Nowever, e problem became worse!"
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The only course of action for absolute
accuracy is to send an instrument to a
calibration service test centre. The cost of
doing this is expensive and besides, do you
really want this kind of accuracy? (In the UK
The National Physical Laboratory (NPL} is the
defining service).

For my own purposes, the answer is (a
definite) No - to a calibration service bill. So,
where could | get a reference voltage from?

Simple Anstuer

The answer is quite simple - use a reference
integrated circuit regulator to create your own
‘standard’ voltage. There are many voltage
reference devices on the market with
sufficient accuracy for the average hobbyist.

| first considered using an LHO70 (LHO070),
but the cost, originally, proved excessive. If
you want to go this route follow the circuit of
Fig. 1, and keep current consumption below
5mA or you will lose accuracy.

A lower cost solution is to use the
somewhat older LM369 shown in Fig. 2.
Notice that both devices have an output of
10V. In the case of the LM369 regulator the
consumption must be kept below TmA.

The LM369 low power regulator is now
difficult to source, and you may have to hunt
around to find one. And | note that there are
now a series of LHOO70 variants with '-0°, "-017°
and ‘-02' suffixes in ascending order of
accuracy (and price)!

The direct output of of the reference circuit
may be used to set up the d.v.m. on the 20V
range. But how do you maintain comparative
accuracy on the lower voltage ranges?

apecial Attenuator

The instructions for my d.v.m. called for the
setting the calibration at 190mV on the 200mV
range that would call for a special attenuator.
So | made a single step attenuator, from a 10V
input to 0.19V output to do the job. But | was
disappointed to find that the other ranges
read progressively high.

So, now | had a suitable 10V source, and,
as most of the time | use the 0-20V range on
the d.v.m. | opted to make this the most
accurate using the 10V source. This meant
that an attenuator can be dispensed with.

However, as | had an attenuator made-up |
felt it was easy to make the circuit of more
universal use. But to maintain accuracy, the
attenuator had to have a significant loading to
‘swamp’ any loading of attached meters,
that's when | decided that | needed a current
booster.

The diagram of the boosted output circuit is
shown in Fig. 3. Some readers might find it
useful, and I'd recommend it whichever
regulator i.c. you use. This circuit keeps the
regulator i. c. load to around TmA, and you
should choose resistor R12 to keep the
dissipation of Tr1 to a low value at maximum
output (| found a start value of 1500 useful).

Hdded Bonus

An added bonus of the attenuator network,
Fig. 4, is that of the constant load has a
stabilising effect on the output voltage.
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Although it looks easy to
make up, achieving the
correct voltage at each
test point takes a lot of
patience because all
resistors have a tolerance
which have to be
accounted for in practice.

The resistive
equivalent of the network
was measured at and
found to be 897(}, so at
10V input, it draws a little
over 11TmA. This loading
means that a current
amplifier of Fig. 3 is a
necessity rather than a
suggestion for maximum
accuracy.

Having adjusted the
d.v.m. to be accurate on
the 0-20V range, wire the
attenuator up completely.
Due to the way |'ve built it
the 3, 2 and the 1V steps
may need a little
adjustment.

Start at R1 and adjust
add series or parallel
resistor so that the 3V test
point is 3V on your newly
calibrated d.v.m. Then
turn to adjust R2, if
required, then R3 so that
the 2V and 1V test points
are correct. At this point
you will probably need to
go back and check the 3V
and the 2V points.

WOrk 5 Dver

When the 1V test point is
correct, most of the work

1P 70 |—» O/P
115 to 0 10V +0.02% 1P o i s e .
40V ou1 13 to 30V o 10V £ 0.003%
[wsoao7 ue
WS0308

Fig. 1: This circuit proved to be expensive
due to the cost of the i. c. although it’s able
to handle up to 20mA. (The LHO70 i.c
number has been superseded by LH0070).

Fig. 2: A cheaper solution, but with a lower
current capability. An additional amplifier may
be needed. (note the LM3869 is becoming more
difficult to obtain, as it's an older i.c. G1TEX).

T -0 ——__ Output
13 to 30V Input /@ \
——(© o
P 7
| 2N2507 S
(WTt33g) Ground
A1 l op
_'\t"}r"‘\r LM 369 J_. 10V Fig. 5: The pin-out of the LHOO70
elb T + (up to 4 -eferenc = ad circui
=5 c T voltage reference integrated circuit.
WS0a09 T a7u
= Output
Input “ |
Fig. 3: A few components added to the Ground
circuit of Fig. 1 (or Fig. 2) gives greater

current capability. In practice, Tr1 and R12

may be changed to reflect the maximum Fig. 6: The pin-out of the LM369 voltage

current taken). reference integrated circuit.
19\.-' '_:u\." ?F\).f v 0.1v 0.0V U.L}H]V

T N | ¢

By 628 91 91

Fig. 4: From a stable and accurate 10V supply this attenuator will give a variety of reference
voltages. (If you are using a 2.56V regulator then use the *1V' output as 256mV and the ‘0.1V’
output as 25.6mV etc. GITEX)

is over, as there should be

little adjustment required

on the rest of the resistors. It would be a
good idea to draw up a table and note all the
voltage changes for every adjustment you
make and it will soon become apparent how
one adjustment effects all the others.

As an example R1 in my case turned out
to be 76102 + 47002 in series across an 82002
resistor. Resistor R3 turned out to be a 3470%2
in parallel with the 91€. (All the values I've
quoted are as marked on
the body of the resistor).

For best effects |
recommend that you use
high precision metal film
resistors of the best quality. You won't regret
it.

Altways Suspect

Why do most of us assume that readings
from analogue multimeters are always
suspect and those from digital ones are
never suspect? (the same assumption is
made about watches. Ed.) The Pullin
Multimeter that | purchased when | was an
apprentice for £10 (about six month's wages
at the time) has done well over the years, as
the tests proved.

Additionally the home-brew f.e.t. meter is
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still as accurate as the day | made it. | used
Philips MR2 resistors and semiconductors
which may have something to do with the
successful project. It's only the digital one that
has let me down!

The overall accuracy of the f.e.t. meter,
through all the ranges, is superior to the
d.v.m., which is a big disappointment. |, like
many others | suspect, had expected the

“Digial mulfimeters are not perfect. hey can - and do go wrong”

quality, accuracy and reliability to be much
improved in this day and age.

The lesson | have learnt is that a d.v.m. may
look good and be easy to use, but ‘all that
glisters is not gold’ so do not be fooled. Check
your d.v.m. regularly, as in my case it has
proved less reliable than a home-brewed
instrument.

Maybe | was just unlucky to get a Korean
‘Friday machine’. So, as | have yet to see an
instrument manufacturer who will guarantee
accuracy with ageing on any of their glossy
brochures, be warned by this omission.
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Please mention Practical Wireless when replying to advertisements

MULTICOMM 2000

+ FINANCE AVAILABLE
LARGE SHOWROOM * BEST PRICES 0/

. ) ﬁ m‘ o —
1 - s y sam
| pro—
| | 2 - : q e
Lelo 'l i T 7e"e [
AMERITRON 811CEX AMERITRON 1200CEX AMERITRON 800CEX AMERITRON 82CEX
HGOOW linear, 1.8 - 30MHa. 1500W ourput. 3CX1200A7 1200W output. SCXBOOAT valves, 1500W output. 2 x 3-500Z valves.
OUR PRICE £699.00 cerdmic valves, OUR PRICE £1395.00 OUR PRICE £1699.00
or 36 mihs @ £22 83 OUR PRICE £1799.00 or 36 mths @ £45.56 or 36 mths @ £55,50)
or 36 mths @ £58.77
B-5016 2mitr, 160W.....covieenne £299.00 D-3010 70cms, 100W ........£359.00
A0105 Gmir, 150W....ocvecaiven £325.00 D-26n 7i1 Y O e £269.00
B-1016 2mitr, 160W.....ccooiniis £349.00 BD-35 -G L P R e £119.00
B3- 1050 2mtr, 300W.....covvecsers £715.00 D-100ATVN  70/100.. . ieevaeiens £405.00
B-108 2mitr, BOW.................£225.00 L L Ld satol B-34 2t SOW. £99.00
B-215 2mt 160WL e £349.00 , . - B-34 2mitr, 35W..............£75.00
B2516  2mtr, 160W..conesesonnen. £299.00 Masace S B-1060 2mtr, H00W......... £1095.00

BBENCHERINC.

B C R Original de-luxe ... £149.00 3
L'AMBIC KEYERS Vibro kever deduxe...............£139.00 r’.), ¥ Wy
BYeL sl £69.00 .

BY-2............E78.00
BY-4 Gold ... £175.00

- KENWOOD ICOM

TS-570D S U P E R PCR-1000

OUR PRICE OUR PRICE

.’ ““' i g0 D) FE A LS 34500

s ere CUSHCRAFT RANGE OF ANTENNAS NOW IN STOCK.
SRSl R-7000 HF-VERTICAL. GREAT PERFORMANCE £329.00

e —— SGC POWER CLEAR TIMEWAVE
DSI speaker. DSP-50997X s —
OUR PRICE OUR PRICE ‘ g :
£269.00 £299.00 | L

PALSTAR SGC-230 SGC-2020
30 amp G coaled PSU Auto ATL. - HF QRP transceiver.
PRICE £89.00 OUR PRICE ' Orders being tken now. l
£279.00 e - OUR PRICE |

£569.00
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Please mention Practical Wireless when replying to advertisements

SALES HOTLINE 01480 406770

L]

‘ * USED EQUIPMENT ALWAYS WANTED
* GUARNTEED TOP PRICES PAID

MEKJ

IMPORTED DIRECT
FROM THE USA

MF]-259 MKII MF] 862 MF] 941 E
HF/VHF antenna analvser. VHE/UHE SWR power 300W HF ATU including
£169.00 meter 11 Balun HF ATU
£44.00 £79.00 £55.00

MF] 901 B

i

MF] 931 MF] 934 MF] 945 E  MF] 264

Artificial RF Antenna tuner & artificial HF + 6mir 1.5kW
ground ground F00W ATU dummy load
£65.00 £145.00 £69.00 £45.00

MF] 784 B MEF] 959 B MF] 969 C MFJ 418

Fully featured Receiver antenna S00W HF + G NEW
DSP filier pre-amp ATl CW tutor
£179.00 £69.00 £139.00 £55.00

= e R B

MEF] 989 C MF] 948 B
3kW HF ATU 300W HF ATU
£275.00 £85.00

MF] 949 E

J00W HF ATU

& METOIRaissivicussss

MFJ14..
MFJ916
MFJ-021
\Il]'r’i .
31

MF]-956...
'\il‘f 0545
ME]- Ull”ll

)

ME] 1796 ME] 1798 | i
6 bands 10 bands

Mt g £189.00

ME]-1796

£225.00 RNiISEAT

UNIT 3, 86 CAMBRIDGE STREET, ST. NEOTS, CAMBS PE19 1P]

FAX: 01480 336192 SALES HOTLINE 01480 406770
EMAIL: Sales @multicomm2000.com
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Brilliant BUDGET

MEF] 921/924

VHF or UHF ATU's

+ dummy load £65.00
£99.00

WEBSITE: www.multicomm2000.com

#

BEST UK
PRICES

OPENING HOURS

Monday - Friday 9.00-5.00pm.
Saturday 9.00-2

Closed Sundays,

WORLD-WIDE DELIVERY)
Our efficient couriers ensure a
guaranteed next day delivery
in the UK and s-hour
worldwide service if required.

PART EXCHANGE

your nid equipment as a
deposit on finance for a new or

used set

We now can offer you a
competitive finance package
with only 10% dq’uml

Multicomm 2000
credit broker. Written
quotations are available upon
request.

ACCESSORIES
Here at Multicomm 2000 we
also have o large selection of
. ele,
If we don’t have it in stock we
can order it!

USED EQUIPMENT
We probably have the largest
range of used equipment in the
country
Most of our used equipment
carries o full 12-month
warranty and can he purchased
on finance (if required).

sHOWROOM
We have o large, modern,
showroom crammed full of
new and used equipment.
All are available for
demonstration,

Callers are welcome anytime!

PRICING POLICY

direct and usually
unmatchable price on d” of
our prodducts,
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undy Island

Colin Blunn GOIFM, having held a passion for Lundy Island, the place that's
usvally associated with ﬁostuge stamps and Puffins, finally got fo visit in 1995

and during his

id

N
Means
Jffin In
s’

The mast and antenna
set-up as used by Colin
GOIFM while on Lundy
Island (see text).

undy Island had always interested
me from my early years, after
hearing its name on the shipping
and weather forecasts on long wave
broadcast radio. In 1994, | visited St
Tudwal’s Island (IOTA EU-106) for a
four day DX operation with
colleagues from the Leicester Radio
Society and had enjoyed the experience of
being on an island and operating Amateur
Radio. This got me thinking - “What do we
do for next year’s holiday”?

A trip to Lundy Island was particularly
appealing to me, because it could be a
holiday that | could enjoy a holiday with my
XYL, experience lovely coastal walks, observe
the wildlife, all in a wonderfully quiet and
peaceful environment and operate Amateur
Radio as well!

Lundy island is situated in the Bristol
Channel, 19.2km off Hartland Point, near
lifracombe. To get to Lundy, you sail on the MS
Oldenburg, the island’s own vessel.

oliday also managed to make over 400 QS0s.

The MS Oldenburg, is a
288 tons vessel and can
carry 267 passengers,
with 20 tons of freight at
12 knots. Journey time to
the Island takes about two
and a quarter hours from
Bideford or three hours
from llifracombe.

Dutward Joumey

Qur outward journey
provided an eventful start
to our holiday. Prevailing
easterly winds made it
impossible to land at the
customary point of Old
Man's Cove on the east side of the island and we
had to journey around to the west side to be in
calmer waters, where we could be put ashore in
Jenny's Cove.

We disembarked via a Zodiac inflatable with
about eight passengers each time. Getting ashore
this way was only for the fit and able, because we
had to clamber up a 300ft cliff! This was the first
test for getting some of the radio equipment
ashore in one piece as | had my keyer, a.t.u. and
paddle in my hand luggage! However, with a little
help from my XYL and fellow climbers, we
managed to get the bag to the top of the cliff
intact, (the rest of the luggage from the hold
came ashore later, via the island’s tender).

Although Lundy Island is perhaps best known
for its postage stamps and Puffin birds, the
island'’s history dates back many years.
Archaeological exploration has found evidence
dating back to the Stone Age.

The fact that Celtic peoples lived and farmed
on the island is in no doubt. In her book Lundy -
An Island Without Equal, Lois Lamplugh gives a
fascinating and very detailed history through the
Middle Ages and up to the 18 and 19th centuries.

In 1969 the island was purchased by the
National Trust, although it is currently
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LUNDY ISLAND

The specially designed QSL card for GOIFM’s trip. (The card was

designed by Andrew Blunn)

administered and maintained by the Landmark
Trust. There are 23 holiday cottages available of
all types and sizes (you can even stay in a 19th
Century lighthouse - we stayed in a converted
stable). Together with a small camp site, there is
capability for up to 100 people to stay on the
island at any time of the year.

People visit Lundy island to observe the
wildlife and generally disengage from hectic

The MS Oldenburg, Lundy island’s support ship.

mainland lifestyles. During our stay, we found
that there was a visiting group of bell ringers,
who gave the church bells regular exercise and
put a solid ‘5699 signal around the village for
hours on end.

On occasions when | was operating, it did feel
as if it was contributing to the QRM and general
band noise, to the degree that once | sent ‘SRl
OM QRM FRM BELLS PSE REPEAT BK".

Whilst aware that the island is acknowledged
as a wildlife setting, | was surprised to learn that
Lundy was designated as the first Statutory
Marine Nature Reserve in Britain. Washed by the
Gulf stream, it has some of the richest marine life
to be found outside of the tropics. As many as
2500 creatures can be observed in a single
square metre of sea bed and it is the only place
where all five types of British coral can be found.

The Puffin bird (Lundy means Puffin in Norse)
is perhaps considered the species of wildlife
most associated with the island. There are only
about 20 pairs now nesting. Apparently Lundy
Island is on the edge of the Puffin's breeding
area and the species is under some pressure.
Their numbers are reducing because of a loss of
their sand eel diet and rats taking eggs.

We observed only one Puffin all week. This
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was a ‘DX’ spotting, needing the
‘linear’ assistance of the Warden's
high-powered telescope because
the bird was so far off!

lsland Radio

In preparation for my radio
operation from the island, | had
secured the special callsign
GBS5LI. This combination had
also been chosen because of its
ease of sending in Morse code.

My own interests are
predominately operating c.w.,
generally as QRP. Most of my
QS0s were therefore in c.w., as
this offered the attendant benefit
when operating with headphones
and a paddle key, for my XYL to still be nearby
and enjoy reading books and relaxing, without
being invaded by me shouting ‘GOLF BRAVO
FIVE LUNDY ISLAND QRZ" constantly!

The equipment | used was a Kenwood TS-140S
with Starmaster memory keyer and Bencher
paddle. The antenna was a half-sized G5RV with a
single centre support at about 7m high. This set-
up fitted nicely between our cottage and a
neighbouring one.

When | was putting up the mast and antenna, |
experience the usual interest, with our
neighbours thinking that | must be (amongst
other things) a fisherman, a bird ringer, or a
butterfly catcher. Eventually, all was explained.

My operating was confined to early morning,
late afternoon, and evening, thus allowing the
main part of the day to be spent with my wife
exploring the beauty of the island. Morning
operations were usually confined to the 7TMHz
band, while in the afternoon and evening |
operated on 14MHz.

| was able to work back to my friends at the
Leicester Radio Society on club night via 7TMHz
and also have regular skeds with some of the
same people each morning. After four days, my
rigs developed a problem from overheating,
because the internal fan had stopped working
and the transmit would cut out.

However, if | kept my power output to about
35-40W, the rig kept going with no problems. This
| knew would not be too much of a disadvantage
because being a regular QRP operator at my
home QTH | knew what could be achieved with
modest power levels and c.w. mode, and the fact
that contact chances were made even better if
you had an interesting callsign!

Sit Das
In all,llover the six days of operating, | made 404
QSO0s with 32 countries. Most of the contacts
were European of course, with 98 QSOs with
Germany, 35 with France and 76 with UK stations.

The best DX | had was with JA3FYC. Whilst
other notables were GBRV himself and a Spanish
station working only 800mW which | was still able
to hear despite the ‘pile-up’.

| hope that you too can one day enjoy the beauty
of Lundy Island for yourselves. However, should
you decide to give away some QSOs for the Island
Chasers and the IOTA award by taking your radio
with you, remember to get the necessary
permission for the installation of an antenna and
for radio operation from the island. W
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Ground Level

Roger Lapthorn G3XBM discusses real ‘ground level’ radio by taking a
look at ‘earth mode’ communications using the low frequency Amateur

Radio bands. He thinks this fascinating technique, using ‘vnderground
radio’ has some interesting possibilities.

Ithough events - such as the
introduction of the new 136kHz
allocation and the announcement of
the eventual withdrawal of the 73kHz
frequency - have overtaken this
article, one major problem still
remains: and that's the size of

believe it was then ever used in serious mining or
caving applications.

Later, in the 1970s and 1980s a project
codenamed Sanguine {3} achieved worldwide ranges
at 40Hz (yes 40 Hertz!) to communicate with
submerged submarines using the minuscule
radiated power of earth mode transmitters.

antennas! For example, on 73kHz a quarter-
wave end-fed is over 1km long (!) and not the
sort of antenna to fit into a typical 1990s
back garden.

Certainly if long distance working is an objective
it will be essential to optimise the antennas and
earth systems used on the band. However, there's
another approach which will be worthy of some
experimentation for very local QS0s and that's by
using ‘earth mode'. Interested? - then read on!

e Simple

The idea behind earth mode communication is
simple. Pass a small electric current into a
grounded electrode and current will flow through
the earth to the second electrode completing the

References
& Further Reading

1: Radio Communications at
Frequencies Below 10kHz.
By Roger Lapthorn G3XBM,
published in Radio
Communication, April 1995.
2: Subterranean
Communications by Electric
Waves. By H. Paul Williams
PhD, published in the
Journal of the British
Institution of Radio
Engineers, March 1951.
3: Long Range
Communications at
Extremely Low Frequencies.
By Bernstein, Burrows, et al.
Proceedings of the IEEE,
Vol. 62, No. 3, March 1974.
4: Ground Communication
System. By Robert Penfold,
published in Practical
Electronics, September 1983
(see also ‘Communications
through the Ground' in
Practical Wireless, May
1964).
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circuit back to the source. The current path
will flow not only by the most direct path
between the electrodes but also via a
whole range of paths including the path
between two more distant electrodes.

If the injected current is at very low
frequency (v.L.f.) or low frequency (1.f.), the
potential difference can be picked up,
amplified and filtered in the distant
receiver connected to the two remote
electrodes. Notice - no antennas and all
very simple.

Long History

The use of the earth itself as a means of
propagating a signal by conduction
currents has a long history going back
nearly 150 years. And in modern times it
was seriously considered by the military as
a means of providing buried nuclear bases
with almost totally secure communications
using rock strata as a conductive medium
{1}. In tests by the US army in the 1960s,
ranges of many hundreds of km using
earth mode were achieved.

In the late 1940s, trials were carried out
to see if earth mode could be used for
emergency communications in mines {2}.
The results were promising but | don't

In the case of Sanguine, the grounded antenna
arrays were extremely long and covered vast areas
of Wisconsin and the power inputs were measured
in megawatts. So, don’t get your hopes up!

Amateur Operafion

Let's now comeback to amateur operation and
amateur power levels. Over the last 30 years or so
people have experimented with audio frequencies to
communicate over short distances through the ground
{4}, despite this it has never been too clear whether or
not such systems are strictly legal in the UK.

Although radiotelephony (r.t.) is usable, c.w. allows
greater range. With hi-fi amplifiers at the transmitting
end, and reasonable filters and some gain at the
receiving end, ranges of up to 2-3km have been
achieved around 1kHz with rod separations of 50-100m.

Even with rod separation as low as 10m distances
up to 500m can be achieved. Where the background
noise level from 50Hz mains and its harmonics is
severe, and the electrical 'smog’ is thick, the ranges
can be much shorter unless the interference can be
removed in some way.

At 73 and 136kHz the attenuation of signals
travelling through the earth should be greater than
at 1kHz. However, 50Hz mains 'hum’ is no longer an
issue, receivers with good sensitivity and narrow
c.w. filters are plentiful, and phase cancelling units
capable of removing local interference sources are
easy to make and effective.

So, the achievable ranges on the |.f. amateur
frequencies may be no worse than at 1kHz. Also,
with the limit on transmitter power being expressed
as effective radiated power (e.r.p.) it should be
possible to apply a great deal of input power at the
transmitting end before the 1W e.r.p. limit is reached.

In practice, it would be hard to exceed the e.r.p.
limit with amateur power levels when using earth
mode. Attenuation is proportional to distance cubed
for conduction currents in earth mode - double the
distance and the signals will be eight times weaker.

A very small amount of power will actually be
radiated (mW levels at best). So it may be worth
experimenting with elevating the wires from the
transmitter to the ground rods to see if range
increases...the small signal radiated may be
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Communication

You too could work some ‘Underground’ DX

audible beyond the range of that conducted
through the ground.

Equipment Needed

So, if you don't want to upset the neighbours or the
Air Ministry by erecting a 1Tkm vertical
antenna...think about doing some earth mode
experiments!

To operate an earth mode station you will need
the following readily obtainable and inexpensive
items. Firstly, you'll require a p.a. capable of
working at 73 or 136kHz (This should have an upper
frequency cut-off just above the working frequency
and should have as much power as possible.
Fortunately these days power levels of 50W are
quite easily and cheaply obtained from good hi-fi
amplifiers.

On the lower frequency the p.a. can be driven
with a 73kHz oscillator which can be keyed for c.w.
QSO0s or run from a memory keyer in a beacon
mode. A simple way to obtain a stable 73 or 136kHz
signal is to divide down the output from a higher
frequency crystal oscillator source. You'll need to
listen carefully on the precise frequency so it's
important to know the exact frequency, especially if
the receiver has a narrow c.w. filter.

Ideally, you'll also need some form of power
matching from the p.a. into the resistance
presented by the ground, this will be worthwhile as
the ground presents a much higher load
impedance than hi-fi loudspeakers. The objective is
to get the maximum current flowing from the p.a.
into the ground.

You will also require ground rods, and a
minimum of two are needed. These should be as
long and as far apart as possible - try putting one at
the bottom of the garden and one near the house.
One end may be connected to a metal water pipe
(Note water - avoid gas pipes!) as it enters the
house. They need to be switched between the
receiver and the transmitter between ‘overs’.

At each end, use as many ground rods as you
can linked together - the aim is to produce a good
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low resistance contact into the
ground. Keep losses in the cables
carrying the 73 or 136kHz signal to
the rods as low as possible as the
current flowing into the ground
will depend on how effective your
ground rods are, the resistance of
the wires, and or soil conductivity.

Most gardens and roads are
criss-crossed with cables and
pipes. So you may need to
experiment with rod positions to
get the maximum range in any
particular direction

The Receiver

Ideally the receiver should be fitted
with a good c.w. filter, have
accurate frequency calibration (you
may be looking for very weak slow c.w. signals).
Ideally, it should also be equipped with an external
phasing unit to null out local interference sources. If
you don’t have an |.f. receiver build or buy an ‘up-
converter’ to feed your h.f. receiver. And even if the
receiver is pretty modest you'll still enjoy the
experimenting although the results won’t be as good
of course.

Induction Communicafions

Notice that the same equipment (except for the
ground rods) will also be useful for experiments with
induction communications using loop antennas as
well as ‘real DX' tests using radiated (rather than
conduction or induction) signals. So, earth mode
operation can be the start of a whole series of
experiments.

One particularly interesting experiment could be
to compare ranges with loop antennas with the
ranges obtained with earth mode. Another
experiment will be to see how effective a loop
antenna will be at detecting the conduction current
flowing in the earth. This technique is, in fact, used
to trace buried pipes in the water industry: one side
of the transmitter is connected to a water pipe and
the other end to a remote ground rod. The signal
passing through the metal water pipe can be
detected at the surface with a loop picking up the
induced field from the signal in the pipe.

Simple & Challenging

Earth mode communications could provide a simple
and challenging way to experiment on the |.f. bands.
It could be useful for contacts over your very local
area, for example around a small village.

It would be a good project to be undertaken by a
local club with several members in a very local area
trying to make contact with each other. Remember
though that new 73kHz band Notices of Variation
(NoVs) are not now being issued. But there's nothing
to stop you trying earth mode on 136kHz - good luck
and you too may work ‘underground’ DX! F- .4
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Amateur Radio Communications Ltd ol

38 Bridge Street, Earlestown, Newton-le-Willows, Merseyside WA12 9BA FREE PARKING

We are the largest stockists of both new and secondhand amateur radio equipment in the north of England -
fact not fiction! Our company boasts a full time service department authorised by all the major suppliers.
When you buy from us you have complete peace of mind!

VHF/UHF MOBILES VHF/UHF HANDHELDS

OPEN Tue-Sat

HF TRANSCEIVERS

R ICOM IC-706

Mkil DSP
~ The only HF + 2 + 6m
HF transceiver the size
of a dualband mobile. if you are looking for a
rig you can't live without, your search has
ended. £1897 RRF.

H PRICE!!

Een DOWN IN PRICE
aoee [COM IC-207H
DUALBAND MOBILE
New RRP £369 , 5, & T0cms

50W/30W * Detachable head * Packet 9600
bps ready * 180 memary channels
* CTCSS & 1750MHz tone

TEL FOR SPECIAL ARC PRICE!

THE WARKET

ICOM IC-746
Latest HF/VHF
transceiver from lcom
Superior design, HF to
50MHz through to 144MHz, possessing VHF
base station capabilities. DSP and 100W RF
output, Sure to be one of the bast sallin
radios of 19981 £1695 RRP. £PHONI
Now in stock! NEW

FROM YAESU FT-847 ﬁ
* 100W on HF = 100W

on 6m * 50W on Zm * Fr-847
50W on 70cm This ultra compact satellite +
all mode transceiver has everything, dare
you not buy one?

N
NE

ICOM IC-756
The perfect HF-6m all
mode transceiver for 5
hams who enjoy ricgs

chasing rare DX's. Full A5 RAP £1995
of functions designed to give you the edge! It
is an impressive looking radio, sure to be
another lcom winner.

PHONE NOW FOR OUR CASH PRICE!

NEW FROM ICOM
ICOM IC-2100 jppeee
* 12.5/25kHz

* 55W

* 112 memories £269
YAESU FT-8100R

The new FT-8100R from Yaesu combines high
power and the

Industry’s most

versatile memaory

system with the ease

of installation afforded by its remote-head
capability. Be a part of the dual-band
revolution with the FT-8100R. £449 RRP

KENWOOD TM-G707

Ak

£1695 approx. Phone now for details.

After the excellent review in

dual-bander is easy to
operate and all at a competitive

RAF. PHONE FOR ARC PRICE.

NEW ON THE MARKET
ICOM T-8E TR

Wi nd recene
atures, The first to use
hich means YOu car
like. Dor it
i heid. RRP £
PHONE FOR ARC PRICE

LATEST KENWOOD
HANDIE. TH-G71E

It only takes one glanc Al

tha following: % 200 memories

* Alphanumeric display * Full CTCSS

1 % DTMF #
RRP £279 keypad * PC
TEL FOR ARC PRICE
NEW FROM ICOM
IC-Q7E 2m & 70cm FM & AM Rx
30MHz-1300MHz. (Nicads & charger
not included) £215

YAESU VX1-R

1 ever dualbar

and Ax * llluminate
patible * Windows

1, seging is
ng! Already a top seller at ARC

£269 RRP

- |

PROBLEMS
WITH YOUR
RIG?

Come to the EXPERTS. We
are one of the select
number of officially

appointed service centres

for Alinco, lcom, Kenwood
and Yaesu. In fact, we have
been servicing and carrying
out repairs to amateur radio
equipment over the past 16

years and our reputation

goes without saying!
If you want a job doing

' efficiently, quickly and at an
| affordable price, (our rates
are probably the lowest in
the UK), then phone us on

01925
229881

ad

1998 Edition

Edited by Brett Rider, G4FLQ

more information on amateur
ever before! .
This year you will

listing. Over 100 pages
teur radio information -
to keep close to hand in

RSGB cCallseeke
Complete 1998 UK callsign i
The first RSGB callsign listing on €D
companion product to the 1998 Yea

System requiremen
ts:
® 486 or hi °

sting

rbook!

gher processor and a CD ROM dry
. N s d
-] VGA or high resolution screen supported b :J\"e
Windows St

® 10-|5MB spare hard

® Windows 95 or fager
NT Workstation ver
mended)

Price: £13.95 pius £1.25 P&P

disk space
with 8MB of RAM

with

This new edition of the ever-popular RSGB

Call Book and Information Directory has{bez:
i i ev

further enhanced with the mclum:_)ar;ioo it

find a trade listing.
giving details ofall the rcguialr'adveltls?irs |rr11
RadCom,as wellas the complete UK callsig
of associated ama-
an essential guide
your shack.

price: £13.95 plus £1.25 P&P

r ’98 CD-ROM

-ROM is available g5 a

(16MB )
sion 3.51 or later recommended) or Windows

I6MB of RAM (24MB recom.

The VHF/U

Don't be without it if

This guide to
bands gives

ceivers and

emphasis is

R FILVE handbook ©

on to the next sta
So many new lice
now!"

amateurs through tf

To order any of the above books,
or for a complete list of RSGB publications, contact the
RSGB Sales Office on tel: 01707 660888; fax: 01707 645105;
or E-mail: sales@rsgb.org.uk

HF Handbook

Edited by Dick Biddulph, G8DPS

reception and

essential topics as

relatively simple to build. Specialqzefi
data and television are also covere

m: First Amateur Station

| By Colin Redwood, G6MXL
The second book in
has been written to b

£€ - setting up his or her ver
nsees have asked th ion "
that we decided to publish PRt Al

thetheor‘yandprac[lceofamateurraiﬁ
transmission on the VHF and U F
the reader the background to su‘c

antennas, EMC, propagation, re=
transmitters, together with construc-

i i As most
tional details for many items of equipment.
amateurs today use commerch

al transceivers, the
on accessories and add-ons which are
modes such as
d, making this

ne of the most complete guides around.

you're a VHF/UHF radio operator.

price: £18.80 plus £1.25 P&P

the RSGB ‘Pocket Guide' series, this book

elp the newly-licensed radio amateur move

Y own radio shack,

thils guide to help all new
rtain days.

Price: ‘5.85 plus £1.25 pap

1ose early unce

Radio Society of Great Britain
Lambda House, Cranborne Road, Potters Bar, Herts ENG 3JE 7 01707 659015
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specia‘ Save £20!
P el Educate Yourself
The Electronic Way!

Don’t forget we're offering vou the chance to buy a copy of one of the latest electronic
educational software programs now available on the market — Electronics Principles 5.0 from
EPT Educational Software. This software is ‘billed” as ‘a complete PC based electronics
course’ and as Tex GITEX discovered when he reviewed it in his ‘Electronics in Action’

section of PWin June, it offers the user a wide range of electronics principles covering just
about everything from simple atomic structures to the latest microcontroller wt'):‘kings'

The Electronies Principles 5.0 software package would normally cost £119.44 including VAT and
P&P. However, we re offering vou the chance to buy yours for just £99.00 including VAT and
carriage (UK mainland, overseas readers please add £3.50 P&P). To order either use the form
as published in PW July, page 27, or call the Credit Card Hotline on (01202) 659930.

If you want to find out more before ordering either point vour web browser at:
http://www.eptsoft.demon.co.uk

or call Tex on (01202) 659910 or sec PW June page 24.
OFFER OPEN UNTIL WEDNESDAY 30 SEPTEMBER 1998.

(| Mew Radi Books |

Short Wave Receivers Past & Present

This new comprehensive edition covers over 770 receivers including

T

— = g . fo‘- = European ones manufactured from 1942-1997. Tabletop (non-portable)
< general coverage, amaleur, short wave and speciality receivers ane
1 I featured. Whether vou are a short wave listener or amateur radio
| operator, here 15 the information you need in an easy-to-use format
. 1 . ' f Organised for quick reference, entries include receiver type
7 ELEMENT ZL SPECIAL 5 ELEMENT photograph, features, specifications, accessories, variants, availability,
(2M)11.8 D.B. GAIN ZL SPECIAL (2M) 4 ELEMENT | f date sold, size and weight, reviews, cost when new, used value, value
£29 OO o i i 9.6 D.B. GAIN 1131!"”“ rating and status.
’ £24.!9 ADO £6.00 P&P R305. Price: £19.50 + 5350 UK post. European post £5.50 or £12 elsewhere
', . £14
| ADO £6.00 M’r’ North Atlantic Flight Communications
I - 0t trans-Atlantic flights with your HF radio and computer.
| = == Enter the flight details and watch in real-time as the program
5/8 OVER 5/8 ‘ - -“; " L plots the flight's PrORress across the North .'\”..Hltil on high
lz“l' | e [E— resolution charts. The accompanying large book clearly
| 6.9 D.B. GAIN " explains all the procedures from filing the flight pl,lu night
| ) through to landing at th