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Waters & Stanton PLC

22, Main Road, Hockley, Essex. SS54QS General 01702 ?0583J Order Line

hone @5@@ 73 ?888

ix
b
ﬂ
A
573 s
3
fa
=
.,.
B
z
=

Shop hours 9.00am - 5.30pm Monday - Saturday 1,40 01702 203353 |

Web Site www.waters-and-stanton.co.uk Fax 01702 34
e-mail: sales@wsplc.demon.co.uk

+ + FREE 2-Year Warranty on all ltems
purchased up yntil the end of March, 1999

At W& S you get Much Niore

There arg some dealers that would have you believe they offer the 2“ frorie S

lowest prices, Others.iclaim to give.the'best deals and after-sales Wi ts, (13, 559 ,

service. Bujarnly atWaters & Stanton PLC dg you get all these 'Digl‘tql Dlsf’ld!f“' -e

PLUS Much Much more. Keypad g =
#7580z Torms"

- Bublic Limited Company Financially Sound 130=¥ 74MHZz Rx

- 150-9002 Guaranteed Standards AALEIl Operation

-Lowest UK Prices No Need to Shop Around Progrsimmable Featufes

- Price Match Nobody Beats @ur Deais

. @nly Genuine UK Stock Full Manufacturers' Warranty 2 and held

- 10 D4y Approval No Riskto You l
. 4 Service Engineers Gives You Fast Service £ g 9
- Friendly Affer-Sales Assistance We don't Just Shift Boxes!

O : lC'706 = (@ @ ©)\ Dual Band Ferturiianue
ICOM 1.8 - 146MHz -gc:; @%) 2m & fUcms Handheld

includes DSP & CTCSS Encode _# © -—-—-\
* - I Includes R
g o} Wideband Receive '
c AM Airband > ds .
S SW from 12V ':| _
m Full Duplex 45 S anh,
.* Alphanumenc Display == 0
Yes, it's your hnal chance to purchase this great B 200 Memorias I
n CICSS & 1/50Hz Ione
ransceiver. un?nng TUV vYwans on ait banas rom 1.8MHz : Ni-cads & Cnarge]
(0 54MHZ plus 2U Watls on 144MHZ. D
vveather AR-146 2ZM 50W Mobile
Station 8 '"cmd?st : Hrt ﬂ 4.339"0 ¢ and mobile mount
“ wadio Controlled ' Complé - -
Ztock (?
T wate, vay Mmontn
© Labte f-rge "-
remole Sensor 4

“ nside / Qutside
emperature

* 4y Pressure

“ weather Forecast

C-408 70cms Handheld

Over 1000pcs Sold
Must be Good Value!

Amazing Value

20 Memories, CTCSS
350mW OQutput

Wideband Receive

Ideal for the travelling Ham

Don’t miss out on all our
Terrific Bargains

240 Pages! |
Our Latest 1999 \9_‘ ‘
Colour Catalogue r AR

S /s available with
BB DISCOUNT Vouchers
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Inciudes 70MHz Transceive

Yaesu's great new base station design lets you operate on all bands
from 160m to 70cms. One small package - but what a package! Give
us a call for the FREE lsafial.

YYARESU FT-920 1.8 - 54MHz

“ 1.8 - 54MHz 100W ° DSP fitter * MOSFET PA * Inlernai ATU *
Auto noteh * Twin VFOs * Auto glow display * Shuttie jog * Digtal
vakce memory * Electromic keyer * RS-232C converter * Quick
memary bank « lofs more phone or e-mal for cotour iealflet

“YAESU
FT-100 1.8 - 430MHz

All modes - All Bands - One Box

It's been a long time coming - first shown al Dayton § months ago
- we reafty are promised it for March. As usual we will have the
first stocks and the best pnces.

ICOM IC-746 1.8 - 144MHz TS-870S in 13,8V DC charger * W on 13.8V DC *
- . - Model Normal Sale AC charger & Ni-cad pack
A4.135 146 HF Transceivers
e > TS-870S £199  £1495
e «AALY 1
enianr Trade” Price. IRALEILY £999  £849
Phone for Near TS-790 £1959 £1295

The IC-746 has proved to be one of tha best value base station
transceivers around. All bands from 1.8 - 144MHz and a straight
100W makes thes great value. Give us a call for the latest
brochure and the best price around!

“"YAESUO FT-84018 30MHz

* 1.8~ 30MHz 100W * SSB - CW - Pl - AM " Rx 1004Hz - 30MHz *
Message memory * Dual in-band rx © EDSP filter * RF processor * RF
pre-amp ° Electrome keyer * IF shelt wagin * Cofiing filters * omprahen-
sve menu system * RS-232 imertace and mote - send for details

VHF Transceivers

EXCLUSIVE 10 DAY APPROVAL - On All Mail Order Sales

UK's Lowest Price!

Icom's "Top
Dealer"”

Great Pant Exchange Deals - Phone

In Stock Now!
1.8 - 440MHz 100W HF + 6m 50W 2m 20W 70cms

FT-1000MPDC (AC £2199) £1899

IC-706 MKIIG iooks Iike being another great rig

from the lcom stable. To have a complete HF and
VHF/UHF station in one box that fits in the car or in
have done it. What is more, the track record of the
two earlier versions are such that you should have
you have the latest information. £ 3 1 9

Dual bander VHF / UHF

Bullt-in TNC Data Display

APRS (Automatic GPS Packet Reporting

System). The handheld that takes you into

Featutes: * 144/430MHz * Wide / Namow

Deviation * 1200/9600bps TNC * DX

VHF * 12 chgtt 3-hne display plus scroll

function * 200 Memaones * CTCSS plus

the draw of the shack desk is amazing - but Icom
no worries about reliability. Give us a call and we'll let
New TH-D 7E
Now enjoy the benelt of a bulltin TNC and
the Year 2000!
Cluster Monitor * Dual Rx Data/Voice on
1750Hz tone * AIP (VHF) * APRS * Bullte

FT-50R 2m/70cms Handy

" Wideband Rx (AM Arrband)
* FM Broadcast receive
*CTCSS & 1750Hz
112 Alphanumeric Memovies
* Dual Walch - Mifitary rated
5W from 12v OC input
* Ni-cads and AC Charge:

This is a very solid ng thal 1 proving one of
the most popular dual band handhelds

1B

TM-255E £1059 £449 :
TM-742 €879  £549 I C OM IC-T8E Triple Band Handy
TM-V7E £569  £479 All in one
TMG-707 £349 £295 6m small package.
If you ase lookng for a good, sekable 100W transcener, then this is THIAE i £ 2m g;v %ws‘k” ’g.‘lev)ady
just the job, Supplied with FREE Base Mic 3 . -
= SGC-2020 QRP HF Transceiver 70cms ot
i s 1.8 - 30MHz £599 KICE  Werams
. - 0 - 20 Watts SS8 y for a
FT-8100 Dual Bander Mobile 95 ant O with W Td# * Rap¥d scanning
a break-in. Runs krom * Alphanumenc
12v0C
very mceagg::s IC OM Dusal Bander ‘

mants.

Yaesu's top selling dual band mobile transceivar, very-
lhing you could wish for including wideband receiver

Scom New 16-2100 2M Moblle

gran Swiched 12540 & 25014 i,

3

145 _ '
*~phone for “Nesr dee price
ThelC-2100 Mobie transceiver from ICOM features switched filtar-
ing, 55 Watts with 113 memories. And all this at a very compet-
five price. In stock NOW

email: sales @wsplc.demon.co.uk

audio titenng. Very
A low cusrent require-

“wvaRESy VYXIR Dual Bander

£215 | New 1C-@7E

2m & 70cms FM & AM Rx

In Stock NOW

This pocket handheld provides 300mWwW

m 2m / 70cms

500mW Output of FM on 2m & 70cms plus wideband
260 Memaries receive FM AM WFM from 30MHz -
Aphanumenc display 1300MHz - no gaps. Runs from 2 x AA
Full CTCSS cells

Dual Watch

Smat Searh ICOM £369  IC-207H 2m70cm Mobll

A smart litle handheld that has been *2m & 70cm
one of our best sefiers lor many * 50w / 30w
months. Ideal for the briel case - gve * Detachabie head

us a call for areally super deal'

UK's largest Catalogue £3.95 inc. post

Phone W&S l
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Where Value & Quality Come Naturally

Base Antennas

NiMH High Capacnty Battery Kits Dual Band  2m/T0cm \
Twice the capacity of Ni-Cads WA STEUSORTY AR “
W-30 36dB 1 15m long £3895
No Memory Effect - WSO  4ST20B1Bmlony  £4935
Very High Current Capability W300 65998 3imiong £59.95
Up to 500 Charges Triple bander i
Ideai for Digital cameras GPS & Transceivers W-2000  2156.284¢B 25mlong  £69.95
. Kit.comprises : AC charger suitable for efther NiMH Mobile Antennas
b or Ni-Cad cells size AA. AAA or PP-3 plus a sel of Single Band 2 metres
4 1 AA NI-MH celis £18.95 W-285 51h foldaver base £14.95
Musmton oo -Ke comprses Additional Cells 4 xAA NMH £9.95 | Dual Band 2m70cms
4x MMM Ol AXAMANMH  £955 WITLS  Lowprofie038miong  £14.95 .
. W-TTOHB 35508 1.tmiong £24 95
WEP-501 ~ Hands Free Mobile L W stemtemeny 3268
Adjustable Boom Mic with Handhelds / It M
This brand new design s W-50 Base Anignna A eSSOT-éS : =
tully adjustable and untke This new boom micraphane cc ! O |
some copies. does not whh single aarphone is W.3HM Haich ! Bool mount £1495 o
troak ahes fve minutes! Hdeal for use wih W-CK Sm low loss cable kil €18.95 ~
Lightwesght earpiece and handhelds whilsi motile W.ECH 5m stangard cable kit €1295 1 I
R e R o Supplied wh alocking PTT WAMZ  BNCwrdowcipmount  £1205 &
Come compiete watn PTT swich, you can lalk hands- WKM7 Magnetic mount £10.95 b
box e There are models for .30 Hatch Mount X0-17 Throat Mic.
T Na. 0ot the old tashioned type with hormble audic « tis latest
' version offers amazing quality. deal for use in high norse levels o
b ot B wm?  where discretion is of imporiance. Comes with PTT box for
WEP.501 Kenwooo  £24.95 LX-6 Yaesuete £2495
WEP-501 Moloro! £24.95 LXK Keawood  £2495 P | attachment to ciottung and a lightwesght earmece Versions
’ i 4 avallable for Yaesu Standard Icom, Kenwood and Motorola
= g % X0-17 For Yagsu, keom, Standard £3995
Equipment Cabinets Connector Kit XOATK  For Kenwood £30.95
%0:17 Throat M XO-17M For Motorola £39.95

—
\ /

WM-308 Base Microphone

Great for construction projects. these boxes have
internal side cheexs for mounting PC boards. The:
cabinets have louwred vents and are finished n a
cream coloured plastic pant. Front and rear panels
are plain alioy ready for dnlang and finistang,

- EM-01
EM-02
EM-03

160wx 120 x75hmm  £1095
210w x 150¢x 85Shmm  £1295
200w x170¢x 110hmm  £15.96

Ideal for all base station applications,
this high qualily unit has electronic
PTT / Iatching. plus, pre-amp and

£49.95

Just the thing to have in any
ham radio stafior. Now you
¢an connect virtually anything
lo anything! Thes 32 prace set
covers "N°, BNC, SMA, TNC
UMF 8 Mim UMF Supphed in
smart zip-up case

Ref CON-K  £49.85

HF Headset at a Great Price

This headset has been designed by

Watson to match lhe modern HF

transcaiver. Dual earphone and an

Speaker Mics.

These are a great alternative to the offcial
faciory models and far cheaper - yet with super
perfurmance. There are modets for mosi of the
current handheids « f in doubdt phone for
confirmation when ordenng

QSO-110 For Yaesu. lcomelc  £1695
QSO-110K For Xenwood £16 95
WMN-227  For Motorola £19.95

Antenna Analyser

This professeonaf quablty uni
}  covers 1.8- 170MHz. The
BR-200 measures VSWR

SSB/ FM response switch, Matches
Impedances from 500 to 50k Ohms.
Supplied with open ended lead and

B-pin plug plus witing dragram

(9.8

WM-308  As sbove £59.95
WM-308W Wired for your rig £69.95

Watson Power Supplies
The UK Market Leaders
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W-3A 13.8V fixed 3 Amp continuous, 5§ Amps peak. £2295
W-5A 13.8V fixed 5 Amp continwous, 7 Amps peak £2995
W-10SM 13 8V swilch mode 10 Amp continuous, 12 Amp peak £49.95
W-10AM 0 - 15V variable 10 Amp continuous, 12 Amp peak £59 95
W-25AM 0 - 15C variable 25 Amp continuous, 30 Amp peak £89 95
W-30AM 0 - 15V vanable 30 Amp continuous. 35 Amp peak £119.95
Inpu 12V DC Output 1.5 - 9V 800mA Cigar plug £9.95

adjustable boom microphone mount onto 3
lightweight assembly. Supplied with mono
audio plug and open eénded mic lead. We

and impedance from 125
300 Ohmg. Dual gate times
and excelient siow moton

WPS.312

can aiso supply PTT box if required dial mean accurate tuning.

W-184 As descnbed above  £39.95 Requires § x Akar 12V OC

W-184W  Wired for your g £49.95 1 Made m Japan

W-184PTT W-184 ¢ PTT box £49 96 ‘ ' BR.200 1.8 - 170MHz £329
NABMPTTW W.384PTT wred for your rade £5995 C BR-400 100 - 500MHz £399

Watson VSWR / Power Meters

/@@@1@ a8

A really accurate range of
VYSWR Meters - 5/ 20 /200w

W-220 1.8 - 200MHz £49.95
W-420 118 - S30MHZ £49.95
W-620°  1.8-530MHz £89.95

rWater & Stanton pLc

| 22, Main Road, Hockley, Essex. SS5 4QS  mmum
Tel. (01702) 206835 / 204965 Fax. 205843 _V/SA
Trade Enquiries 01702 203353

Free-Phone Orders 0500 73 73 88
e-mall: sales @ wsplc.demon.co.uk
\_ web: www.walers-and-slanton.co.uk
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APRIL 1999 CONTENTS

16 WHATISA .7
This month lan Poole G3YWX answers the question:
“What are Diacs and Triacs”?

20 A SIMPLE DEVIATION METER
James Brett GOTFP explains how he
constructed a “simple”, “practical” and
*economical” deviation meter 1o check
thé deviation of an f.m, transmitter.

22 THE AUNCO DR-MO6TH
50MHz MOBILE TRANSCEIVER
Richard Newton GORSN takes a long,
hard lock at the Alinco DR-M0O6TH
50MHz Mobile Transcetver and pits

it against other rigs in order to give
you a fair opinion of this iransceiver,

28 RADIO BASICS

Rob Mannion G3XFD explains how to get the
best results from your receiver -

whether it’s a commercial model or
‘home-brewed’ along with some ideas

for add on projects’ to improve

receplion and ease-of-opetating.

30 REMINISCENCES OF THE
MACROELECTRONICS ERA

Brian Dance recalls his childhood memories, mainly
of radio, at a time when electronics was easily
carrled out without a microscope -and there were few
applications other than radio!

31  USLE STREET - RADIO’S MEMORY LANF
Peter Hyams GW40ZU has very special memories
of Lisle Street and lor goed reason 0o - his father
ran one of the famous radio shops! So, why not take
a stroll down memaory lane with him?

34 SPEAKERS AND HEADPHONES
Gordon King GAVFV. author of our new regular
series ‘Looking At ...’ and well-known

technical journalist. describes the various

principles which any Radio Amateur

should know about speakers and

headphones in order to “optimise on avdio quality”

38 A PRACTICAL BEAM - FROM BITS!
Derek Holmes GMW3JSV describes how he recycled a
very useful beam antenna for the 18 and 24MHz
WARC bands using bits from his ‘junk-box’

40 WIND ... DOES IT AFFECT FREQUENCY?
Trevor Newstead GOLQX explains swhy he thinks that
the wind tnay affect frequency. A controversial ideat
Read on and judge for yourselfl

Take A Trip Down Memory Lane.., Page 31

44 VALVE & VINTAGE

This month it's Charles Mfiler’s turn to look
after the PW vintage *wireless shop’. He
tuens his satincal gaze to look at some
“heroic failutes” from the world of
thermionic devices!

46  THE MFI-945E MOBILE ANTENNA TUNER
Rob Mannian GIXFD describes his

continuing success and enjoyment

worklng 'portable’ from his car using a

variety of antennas and what seems 1o be

a very useful antenna tunling unit from MF|

fn the USA.

48 CARRYING ON THE PRACTICAL WAY
loin Rev. George Dabbs G3RIV this month as he
provides a biow-by-blow account of building a
double balanced mixer

50 ANTENNA WORKSHOP

Dick Pascoe GOBPS describes how you can make 2
M4 vertical for the 1.8MHMz band - it's easier than you
think!

57 ELECTRONICS-IN-ACTION

in this monih’s Electronic-in-Action, Tex Swann
GITEX discusses, amongst other things, a small
amplifier from Lake Electeonics and he reviews
the UpTek LP-310 digital multi-meter (d.m.m.
from Vann Draper Electronics

4 KEYLINES
8 LETTERS
10 NEWS
14 RADIO DIARY
54 SUBS
60 BOOK PROFILES
62 RADIO SCENE
76 BARGAIN BASEMENT
80 BOOK STORE
83 COMING NEXT MONTH

Wmd Does it Affed Frequency?... Page 40

Nine pages of band
reports from all your
favourite authors.
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NEW

CUSHCRAFT R6000 <
NEW

Frequency metres | 6, 10, 12, 15,
17,20

Gain dBj 3

VSWR 1.2:1 typicai
Power Watts 1500
Radiation Angle 16
Hornizontal Angle 360

Height ft (m) 19 (5.6)
Mast Size ins 15-1.75

Wind Load ft (m?) 1.5 (0.14)

/1*\

Last month we told you that we

SMC would offer a speclal prize to the £1000
person who spent the most during .
Special January. Py
Priza i o Accomodation
e are pleased to announce the Florida

winner was Bob Carpenter G4BAH
Have a good holiday Bob

SMC INTRODUCE A NEW RANGE OF #

We have found some extremely well made VHF Yagis made from Dural Aluminium,
These antennas are all individually tested to 1kW. The gamma matching ensures a very
good VSWR and the square section heavy duty aluminium ensures that they will last.

2m 5ele boom length 63ins 9.0dbd £36.95
2m 8ele boomlength 125ins 11.0dbd £46.95
2m 11 ele boom length 186ins 12.7dbd £65.95
6m 3ele boomlength 72ins  7.0dbd £49.95
6m 5ele boom length 142ins  9.0dbd £69.95

We also have a new range of vertical antennas for 2m / 70cms and 6m / 2m / 70cms

X50N  144/430 4.5/7.2dBi 1.7m height £48-85 £35.00
X200N 144/430 6.0/8.0dBi 2.5m height £75-95 £45.00
V2000 50/144/430 2.15/6.2/8.4dBi 2.5m height £64-85 £58.00

New Mobile aerials? - of course

SG7000 144/430 2.15/3.8dB 100W £14.95
SG7200 144/430 3.20/5.7dB 150W £17.95
SG7900 144/430 5.0/7.6.0dB 150W £28.95

We are now the official agents for Linear Amp UK
SERIOUS POWER FOR SERIOUS RADIO AMATEURS

The NEW CHALLENGERZ2 with a pair of
Svetlana 4CX800 valves and an internal fan,
This serious piece of kit delivers 1500W.
See the Hunter, Explorer, Discovery and
Challenger

NOW IN STOCK

SMC BARGAIN OFFERS

CF30MR Low pass HF filters 30mHz - £25 ,

CF50MR Low pass 6m filters S4mHz -£25 NEW to Shortwave Listening?

BPF2 Band pass filters for 6m -£27 Why not try the AKD HF-3S

BPF2 Band pass filters for 2m £27

CF-530 Duplexer 1.3-90mHz / 125 - 470mHz - £25 SPEC!AL PR‘ICE THlS
MONTH

G500A elevation rotator (one only) -£189 £139

Sele crossed yagi 137mHz - £47 .

2ele crossed yagl 137mHz - £39 Phone Rodney at Axminster

We have a quantity of SPECIAL PRICE - FT-920's and IC-PCR1000's
Phone NOW for a great deal

HQ. S.M.House School Close . Chandlers Ford Ind Est, Eastleigh, Hants. SO53 4BY
Reg Ward & Co. 1 Westminster House, West Street, Axminster, Devon EX13 5NX

4 South Midlands C



deal from SMC

R IC-R2
) ™ - Probably
- ¥ the best
rFe ae & - » . n — - - - . - . S « value
: : — scanner
' M 185708 | around
5 {nﬁ:::.:.'fm 39 |
I SHL WE PG

The New IC706 MK11G
remember we will accept just
a £10 deposit to secure you an
early delivery of this transceiver
CALL FOR AN UNBEATABLE PRICE

NEW LOW PRICE
IC-821H
Call Rodney at Axminster
Just a couple left

Coming
soon
VX-5R
Triple band
Handy
The New FT100 with a hosi
The New FT-847 remember we will accept just of innovative
All Modes, All Bands in one very well a £10 deposit to secure you an features
engineered package early delivery of this transceiver
CALL FOR AN UNBEATABLE PRIC "p". CALL NOW
- for detalls
s
KENWOOD KENWOOD
The New THD-7E W g W
- =
_.Q Dual Band Handy — 0
- with built in TNC g o>
' and 5 : o
W
The New VC-H1 > '&' >
handheld SSTV <5 -
o -
T The TMGT707E 3 =
Probably the best selling mobile dual bander 2z " W
at an unbeatable price complete with a dual Py < A
Call NOW for a great package band mobile aerial {mount not Included) > I-ll-l g
deal on both items w O O

SOUTHAMPTON AXMINSTER

TEL: 01703 246222 TEL: 01297 34918
FAX: 01703 246206 FAX: 01297 34949
EMAIL: amateur@smc-comms.com EMAIL: regward@smc-comms.com

ommunications Ltd



ANTENNA RAaANGE from

HBOCV 2 Flem
Beom 3.5 dbd
70cms (Boom 127) £157
2 metre {Boom 207} £17%
4 metre (Boom 23°) £27%

6 motre (Boom 337 ... £34"
10 metre (Boom 52°).......£60%

Hala Loops

2 metre {xze 12° opprox] £12
4 mefre |uze 20" opprox) £18™
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The ‘Spotlight’ Is On Again

=N

clubs will be competing for the ‘Bert’s Bell' award,
which was instituted in 1997 in tribute to the late
Bert Newman G2FIX.

magazine competition and all you need to do is 10
send us the three most recent copies of your
magazine and a covering letter. The covering letter
should make it clear which eategory of club you

t's time to turn the ‘Club Spotlight’ on again
as we invite you to enter your club
magazines into the 1999 Practical Wireless
& Kenwood Club Spotlight Magazine
Competition. Local clubs entering will be
competing for the magnificent original trophy -
kindly donated by Kenwood - and ‘national’

It's very. simple to enter the Club Spotlight

would like to enter your magsazines into,

For example, the Benelux QRP Club winner of the
1998 national award - can only enter as a ‘national’
. club’ section, whereas the Crowborough & District
Amateur Radio Society - last year’s winners, now
have to specify that they are a local club.

National Or Local

For either category (national or local) your covering

letter should provide the following details: How many

people there are on the Editorial team and the type of

Job they do/or did (if retired); how long the

magazine has been established; how it's
produced (on your computer or text
supplied to ‘cutside’ printer for

professional printing, ete.) and whether or not
the publication is ‘sponsored’, the number of
copies printed and membership size of your
club. It would also help the judging panel if you
could provide some historical details on your club.
The judging panel this year includes Jim Bacon
G3YLA, David Barlow G3PLE (who of course first
suggested the competition!), Tex Swann GITEX (PW
Technical Projects Sub Editor), Dave Wilkins
G5HY and Rob Mannion G3XFD. Additionally - and
| for entries in the national category only - the
Salisbury Club will be providing one extra judge to
decide the winner of the ‘Bert’s Bell' Trophy
{Salisbury was of course Bert's Club).

Entry to the competition is open now and
all entries should be at the PW offices in Broadstone no
later than Thursday st July 1999. This is because the
presentations are to be made at the Leicester Show in
September (the new venue of course) and members of the
judging panel live in places as far apart as Cornwall, East
Anglia and Greater London, so it will not be possible to
consider late entries!

So, make sure your club’s entry reaches us in good time by
sending it to Jo Williams, Club Spotlight Magazine
Competition, Practical Wireless, Arrowsmith Court,
Station Approach, Broadstone, Dorset BH18 8PW.

The Editor's decision (as head of the adjudication
panel) is final and no correspondence will be entered
into. Good luck and we look forward to reading YOUR
magazine!

Rob Mannion G3XFD

Practical Wireless, April 1999



ver since the untimely
death of His Royal
Highness King Hussein
of Jordan, | have been
left wondering why it
takes the passing of
such an esteemed and
respected person involved in
our hobby - to provide the
media with a thin and
temporary veneer of
acceptance for what is usually
considered by them to be a
pastime undertaken by
‘eceentrics’.

Although ‘Keylines' is not the
pluce in PW for me to present my
appreciation, which will be
somewhat inadequate bearing in
mind the achievements of the late
King's life, | feel | must take this
opportunity to comment on the
variety of articles and media
‘snippets’ that have appeared
since his death. (A full personal
appreciation of JY1 appears as the
lead on the News pages)

Public Face

Although brought up to think of
myself as being ‘British’ rather
than English, nowadays it's
important to be seen to be
‘politically correct’. So [ don't
presume to be writing on behalf of
the Scottish, Welsh and [rish
cultures when 1 say that ‘here’ (in
the ‘English’ part of the Islands)
Amateur Radio continues to have
a rather odd public face.

However, having
acknowledged the fact that the
other countries sharing the largest
stand of ‘our group’ have separate
identities - I know from experience
that our hobby i8 seen in the same
way throughout the ‘British Isles’ -
and it’s one of the very few things
I wish we didn't have to share!

I have mentioned the *public
face' topic many times and to
justify my camments this time, it
seems a good idea to mention an
interesting and generally well
researched article from The
Guardian newspaper which
appeared during the week
following JY1's funeral, Other
articles appeared in the ‘quality’
and tableid’ press - but that from
The Guardian made particularly
interesting reading.

Within the article, the author

made it clear that when
researching the details - the ‘trawl’
on personalities was thorough. All
the famous names many of us
know are Radio Amateurs were
there - plus one that 1 didn't know
{the widow of the late Elvis
Presley!) belng mentioned.

The list was comprehensive in
detailing famous living Radio
Amateurs, together with those
that have passed on.

Unfortunately though, in
common with so many media
mentions of the hobby it was
obvious that the author had ne
real understanding of what we do
and could not distinguish the
Amateur Radio
telecommunications hobby from
that of broadcasting itself because
the word ‘broadcast’ was firmly
hnked to our activities.

Persanally, | think our hobby
is unlikely ever to be properly
understood by the media in
general. After all - give the
average journalist anything more
complicated than the 13A mains
plug and they're immediately lost
aren't they? And from the aspect
of un uninformed listenerviewer
or reader - how often must we
ourselves be misled by
uninformed media sources on
subjects new to us?

As an avid reader myself,
particularly on scientific, medical
and technical matters | rely on
Inforined journalists and writers.
On the many oceasions where |
know nothing or little about a
particular specialist subject - it's
highly likely that I'm being misled
too.

As [ write this there's much
publicity about genetically
modified food and, even though
've just finighed a five year
external degree course on genetics
{an up-date was really needed if
my work as a medical and
scientific wniter and journalist was
to be fully informed) ... | think Il
have to be treating all the media
information on the subject very
carefully indeed!

However, and despite my
pessimism, there's still hope for
good specialist subject
presentation within the media
(including Amateur Radio), in
particular via the BBC's Radio 4
service, | can say this even though
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keen supporters of Radio 4's much
lamented ‘Medicine Now and
‘Science Now' still regret their
passing - the BBC recently
transmitted a series of 15 minute
programmes on what is now seen
to be a precursor of the ‘Internet’ -
the old telegraphy system which
in its day revolutionised
communications and the spread of
information.

So, in rounding off on this
topic, | can honestly say that |
think that Radio Amateurs were,
and still ars, pioneers in
communications despite the fact
that the media in general looks on,
us as being ‘old fashioned'. Yes
there are old fashioned aspects of
our hohby, but there's also true
“state of the art’ aspects too. There
can't be many activities available
to such a widespread section of the
community (us!) with such a
vanety of specialities can there?

The Internet is nothing new.in
reality - the only difference is that
it's available to all (at a price!) via
the telephone whereas we have
our own various communication
modes. There's much more to
science and learning than just
sitting in front of a keyboard as we
know!

I'm eontinually amazed at the
number of people entering our
hobby backwards’. They've
enjoyed the ‘Tnternet’ and
computers and then discover they
want to learn just what is behind
those specialised communications
and then join our hobby. We must
welcome them with open arms. So,
we've just got to keep reminding
evervone that we're still here,
intend to remnain and to take our
ever expanding subject into its
second century.

Irish Holiday

1 need a holiday this year and I'm
first heading for Tipperary (it's not
s0 far you know!) to visit friends at
the Tipperary Club. I'll be in El
and Gl from Friday April 23rd
to Saturday 1st of May.

From Tipperary Il be
travelling up to visit John EIWGB
and other friends in Donegal (and
also visiting sites of the County
Donegal narrow gauge railways of
course). [ hope to work as many
friends on the air as possible using
EVG3XFD and GI3XFD on 3.5
and 7MHz - sa I be pleased fo
work you on the bands too!

The holiday rounds of?
{hopefully) with another
trip to the hidden jewel of
Ireland - the Transport
Museum, at the Ulster
Folk Museun at

Cultra near Bangor in County
Down. | was introduced to this.
wonderful place (it reflects
transport from all over Ireland )
by Terry Barnes GI3USS and
his son several vears ago. So, I'm
looking forward to another visit
during the holiday. See you there
perhaps?

Silent Bark

My work often brings the sad task
of wniting obituaries for Amateur
Radio friends, under the title
‘Silent Key' but this time it’s not a-
key that's silent - it's the friendly
bark from my Labrador Mandy
who died on Tuesday 8th
February,

Many people met Mandy as
she accompanied me to clubs and
shows throughout the UK and
Ireland. Indeed, many clubs
provided biscuits and a welcome

for her. However, although at 14
and a half years old she'd had a
good long life, it was a sad time for
myself and my family when she
died, very suddenly and quickly in
my arms before breakfast on the
gth of February.

Mandy was a much loved
friend and companion and |
thought it best to mention her
passing because readers expect to
see her with me. In life we were
rarely apart for long, but even her
death can't remove the happy
memories of our love and
friendship. 1t's good to have
friends, whether they have two or
four legs. isn't it?

Rob G3X¥FD
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Dear Sir

ra—""1
Kenwood Modification

wo CBF

I am sure that those of your readers
who purchased Kenwood TS-570s and
experienced a very short lithium battery

b life will be pleased to know that there is
\ | a Kenwood modification which should
ensure the next battery life lasts the
- normal five vears.
I am also told by Lowe Electronics
COMPILED BY ROB MANNION of Matlock that they can upgrade the
! - ; earlier TS-570D to a DG, thereby giving
B30 WELLLAMS the advantages of the later model.
I am very pleased to sce Kenwood
care enough for their
customers to make
The Star Letter will this passible and for
receive a voucher Lowes co-operation
/' worth £10 to spend in doing the
modifications.
y °"."’ - " gl K G Evans MOAQQ
y N ¥ Nr St. Helens
J services offered by
Practical Wireless. Editor’s comment:
All other letters will We contacted
recelve a £6 Kenwood for a
voucher. comment and
Dave Wilkins
4 G5HY replied:
Battle Batteries
Daar i Dear Sir
The article in the January issue of PW by Ben Nock G4BXD) on the ‘Wireless Set Many thanks for

No. 46’ brought back some memories. Since I was working in 1944 on the production
and testing of batteries for these sets. They were, by the way, type 162/3, not 16373
as mentioned and I believe they were also used for tank transceivers. They were of
very high quality designed to perform satisfactorily in a wide range of environments
- down to -40° (which is the same in Centigrade and Fahrenheit) for Arctic warfare,
40°C and 98% relative humidity for jungles and up to 50°C for tanks, closed up for
desert battle,

The care taken over the sealing of both the cells and the outer case was
considerable. The 108 penlight cells, then known as 1. celis, now ‘AA’, were
protected against corrosion and perforation of the zinc cans by dipping in a
styrenebenzene solution plasticised with tri-cresyl phosphate - “TCP (not to be
confused with the disinfectant) and coloured with a red dye since the solution was
colourless and detection of a missed cell would otherwise not have been easy.

After assembly and connection, using only resin cored solder, (the use of
corrosive flux as in civilian 120V h.t. batteries was ahsolutely taboo) and housed in a
normal waxed card egg-crate container, this section was sprayed with paraffin wux
and formed the lower layer of the unit.

The upper 3V L. assembly consisted of two seres connected groups of four
paralleled ‘eycle lamp’. 'K cells, now apparently extinct. These cells were not styrene
dipped since their zinc cases were much more substantial,

The shallow waxed card tray containing the L. section fitted directly over the
h.t. section the cells being arranged to leave an empty corner for the five-pin socket.
This was connected, so far as | can remember, red +150V, black -h.t/+g.b., vellow
12V, green +3V and blue -3V,

At first these were rubber covered 14/0076 flex but this'was superseded by pre
insulation; this was late in 1944 and was my first introduction to this new matenial.
After soldering the socket tag connections, black rubber sleeves were pushed back along
the lead to insulate the tags, which were quite close together since the five-pin contacts
were spaced almost equally on a 5/8in pitch circle. These sleeves were fitted before the
solder and resin flux had fully ecooled so that they were held securely in position,

The whole battery was about brick sized and the lid, which came right down to
the bottom of the box. was sealed with a hot and sticky solution of resin dissolved in
engine oil. This may sound a bit odd, but was extremely effective sealing and
waterproofing, easily withstanding prolonged total water immersion tests. The
socket was sealed with adhesive tape which was cut open when the battery was
required for use. | have no idea what these batteries cost, but they were made on a
£500 000 contract ... and in 1944, that, was a lot of money.

Jack Davidson

Fife

Editor's comment: Fascinating memories Jack and | wonder how many of
your batteries are still in store waiting to be discovered! Any more of the
same sort of memories readers?

sending me a copy of
the letter from
MOAQQ regarding
his Kenwood TS-
570D h.f. transceiver.
1 can confirm that
some early examples
did have lithium
batteres that
discharged a lot
sooner than the
expected five-year
life! Qur Head Office
in Japan produced a
simple modification
for this - any
appointed Kenwood
Amateur Dealer with
a suitable workshop
can carry this out
free of charge, under
warranty.

Mr Evans also
mentions the ability
of the TS-570D to be
upgraded to the
latest ‘DG’ standard.
This involves
changing the main
Processor and the
DSP modules - we
would make a charge
here of £150
(including VAT) lor
the work, but an
individual Kenwood
Dealer would take
into account their
own labour rate
when quoting a
price.

Certainly, the
feedback I've had
from customers, as

well as the favourable revieWs, seemed
to reinforce Mr Evans' comments in his
letter about this latest version of a very
popular ng.

David Wilkins GSHY

Kenwood

Morse Letter Compedition:
Entries for the ‘Morse Or No Morse?
competition are now arriving al the
PW offices in Broadstone. If you
would like to send in a letter
(maximum length 200 words) please
see the March issue for full details,
categories of letters, prizes and
closing date. Please don't forget to
clearly mark your entry ‘Morse
Letter Competition’.

Letters entered into the
competition will NOT be published
only the winning letters will appear
in the next available PW after the
closing date - 1 June 1999. On
behalf of the Editorial team I wish
you good Juck! Rob Manasion
G3XFD.

More On Morsel

Dear Sir

Thank you for the excellent reviews and
material that appear in PW each month,
and long may they continue.

In the last few issues you have had
many letters for and against the Morse
code debate. 1 personally think the
Morse exam should remain as it is. My
reason for this is simple! The hobby has
people from many walks of life with
varying levels of education.

Using myself as an example, [ come
from a manual labouring background
and my only experience of radio was as
an s.w.l. and a short time on CB. | found
the RAE quite hard and did not
understand the physics of radio to easily.
But like the old saying goes “if you throw
enough mud at the wall some will stiek™

My point here is that people with a
background in electronics and radio,
etc., have the advantage and find the
RAE easy. On the other hand, when it
comes to the next step of learning the
Morse code everyone is on an equal
level. It doesn't matter if your a rocket
scientist or a dustman your all on an
equal level.

If the RSGB would like to adopt a
more useful cause, why don't they
suggest to the Radiocommunications
Agency that the whole of the 28MHz
band be opened up for the class B
licence holder? In my opinion the Class
Bs deserve a little more than his or her
licence allows at present. after all
50MHz is allowed s0 why not 28MHz?
Don GWOPLP
Cardigan

The Debate continues...

Dear Sir

On the much debated subject of Morse
code - “shall we/shant we” - [ write
another letter in favour of keeping the

8

Practical Wireless, April 1999




,'-"35"- B

—lg 5= {‘%

"i—_‘_
-

—=J

Final two-penny worth... (this month!)

Dear Sir

Here's my two Penny-worth on Morse! [ have been licensed for 16 years, 15 of which were spent as a G6, eagerly awaitinga
painless solution to allow me access to the h.f. bands. As none appeared, I eventually ‘bit the bullet’.

After many vears of regarding Morse as an unnecessary, insurmountable obstacle, | was very surprised to progress from
absolute scratch to 100% at 16 w.p.m. and a pass slip, in just ten wecks. On the way, my attitude to the code changed from
loathing to delight, not only from personal achievement, but also the simplicity and effectiveness of Morse as a mode of

communication.

I'm sure that there must be as many different opinions on the code as there are Radio Amateurs. There’s an obvious
validity in all the different arguments, both for and against. Personally, | feel that the Morse requirement should be dropped.
1 do not believe that this will significantly boost the numbers of new Radio Amateurs, but it will certainly greatly enhance
the pleasure and enjoyment of a great many fellow amateurs, currently confined to v.h.f. or above. If, as has been suggested,
knowledge of Morse is now ne longer essential for safe operation on shared h.f. bands, thea there should be only one class of
Radio Amateur, with access to all bands.

However, I would suggest to any of the ‘soon-to-be’ new operators-on h.f., just take a trip to the bottom (e.w. end) of TMHz
and listen to the ‘music’. Take a moment to think, would the skill of Morse code be useful and valuahle? Sometimes, a liking
for the code does not come until you have progressed quite a distance into its study. If you do not try it you will never know.
All it costs i8 your timne and effort and it is said that once learnt, never forgotten. Few things in life are that cheap and

durable.
Steve MOBQT
Nottingham

code. There has got to be something that
sets aside the operators on h.f. to those
on vh.l

1 don't mean a class distinction - far
from it - but access to the lower bands
cannot be made a ‘free-for-all’. The
bands are already crowded and this
would enable those who are not
prepared for the disciplines needed on
those bands.

As a vhf. operator, | have heard
many bad operators - f.m. simplex QSOs
in the frequencies set aside for s.3.b. and
c.w.on 144MHz - very annoying when
you're trying to hold a very difficult
QSO with a distant station. We can't let
this happen to the h.f. bands as well.

I personally use c.w. on 144MHz to
mazke contacts north to Scotland and
east onto the Continent. | will soon feel
confident enough to take the test in
order that | may use the h.f. bands. |
only have a receiver for h.f. as vet, but
am prepared to build my own
transceiver, The point 1s, if this ‘old dog’
can learn something new, Pm sure
anyone clse can. ‘If you want to do it you
will do it That’s always been my motto
and ['ll stick by it.

So, to all those out there who want
rid of the Morse test, why? It'sa
beautiful Janguage, even musical and
very pleasing to the ear. Well, I'm all for
it
Nigel Booth M1DKN
Norfolk

and continuing....

Dear Sir

Over the past year I have read a lot
about the decline in the use of Morge
and the decline in the training of people
to use Morse for communication. | have
also read that this decline is all down to
the, so-called, reliable use of satellites
and yet | have also read that these same
satellites are in continued threat from
solar flares, meteorites, etc., putting
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them out of action.

So, therefore, it would seem to me
that this decline is a little premature
and the need for the requirement to
learn Morse is still there. And I think it
will remain until a better form of
communication is developed that does
not salely rely on the use of satellites to
communicate around the world, because
ever gince Samuel Morse developed it in
the 1800s, it has been reliable even in
today’s world when (and if) all else fails.
R J Reynolds
Surrey

ongoing saga...

Dear Sir

Unfortunately | missed Mr
Walmesley's letter in the November
issue of PW regarding the ongoing
Morse test saga. However, fortunately, |
didn't miss the communication
published in the February issue penned
by GEDAY.

With respect to G6DAY’s contention
that a change (a requirement for access
to the h.f. bands for unsupervised
Amateur Radio operation) was "made
necessary by the declining official use of
Morse”, this view, regrettably prevalent
today amengst many Radio Amateurs
whether they hold callsigns or net, is
nothing more (or less) than a convenient
excuse to widen the goalposts to entry to
the h.f. bands by stealth.

Those persons who continue to
propagate the nonsense of Amateur
Radio without a Morse test are doing so
out of sell-serving interests not, as they
would have us believe, to promote the
vontinuance of our common hobby -
Amateur Radio! In fact, their agenda to
np out the requirement for a Morse test
for an ‘A’ class licence has been so
successful, that even the RSGB has been
hoodwinked into accepting their proposal.

It doesn't matter one iota whether
professional radiv operators or ‘marine

regular
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band' (Dave Beedan, same issue|
operators have dropped Morse code or
not. This fact is merely a ruse used by
the advocates of no Morse test for access
to h.f bands. Trouble is, far too many
people who should know better have
fallen feet-first into their trap. Official
and emergency communications as
noted by G6DAY are professional users
We are ‘amateurs’. That’s a big
difference! If some Radio Amateurs
insist on wanting to talk to other
amateurs thousands of miles away, use
the amateur satellites - no knowledge of
Morse required.

Lastly, those who also advocate
idiotic “incentive-licensing”, do they
realise that it almost killed Amateur
Radio in the USA? Probably not -
and what price ‘superiority’ then
within the hobby (if it ever became
reality) I wonder?

Ray Howes
Weymouth

L3313 13531y 3l
Via 13 ‘Jnsargﬁ)

A great deal of correspondence intended
for ‘letters’ now arrives via the Internet’. And although

there's no prablem in general with E-Mail, many correspondents are
forgetting to provide their postal address. | have to remind readers that
although we will nat publish a full postal address (unless we are asked to
do so), we require it if the letter is to be considered. So, please don't
forget to include your full postal address and callsign along with your E-
mail hieroglyphics! All letters intended for publication on this page must
be clearly marked ‘For Publication’, Editor




His Royal Highness
Ning Hussein of Jordan
- An Appreciation

Rob Mannion
G3XFD offers his
personal
appreciation
following the
untimely death of
HRH King Hussein
- better known to
the Amateur Radio
fraternity around
the World as JY1.

n the week as | write this short,
personalised and somewhat
inadequate appreciation of JY1,
there’s been an enormous
amount of public tributes to the
late King, his statesmanship,
his diplomacy and his well-
known activities in Amateur Radio
However, behind that statesman
there was also a kind and caring
man few knew about and | count
myself fortunate in having
experienced his kindness and
generosity of spirit to the full.
T'm able to write personally
because my wife, Carol, was
Governess to King Hussein’s twin

10

daughters before we were married

25 years ago. However, despite the
time lapse, the late King found time
to keep in touch with my wife and we
always had a greeting from them
every New Year.

When Charlotte, our eldest
daughter, was barn in 1977 she
became extremely ill before her first
birthday and we couldn't attend the
King's eldest daughter's wedding in
Jordan. King Hussein was quick to
enquire about the progress of our
(now a fit and healthy mother of two
herself ) daughter. He was a kind
and caring man.

Islam is seen by many in the
West as a threat to our culture and
we're now used to seeing many news
items showing fundamentalists in
action here in the UK and abroad
Such reporting does not take into
account the kind and caring actions
of the gilent majority and when I
find myself disturbed at what [ see
on TV, | remind myzelf that King
Hussein personally funded the
education of many children and
young people - both followers of
Islam and Christians in Jordan itself
and abroad.

My wife and | had personal
experience of King Hussein's generous
and humane work in supporting a
Jordanian Christian child because for
five years we acted as the British
‘mum and dad' for one such young
man who was finanaally supported by
the King. He completed his education
here in the UK and has gone on to
make a career in TV abroad, all
thanks to King Hussein JY1.

Such a man was the late King,

and | was very
proud indeed that he immediately
agreed to my request to write a
personal message to our readers
when PW was re-launched in
January 1990 with myself as Editor.
No greater tribute can be given
to sameone than to be loved for their
care, kindness and actions and I'm
proud to have had some slight
connection with this great man.
May God bless and keep you, your
Majesty - we are all proud to have
been associated with you in some
small way by sharing the same
hobby, Amateur Radio, the pastinie
that knows no frontiers.
G3XFD

Club Visits Schedule

Our much travelled Editor is well
into his annual ‘Club Visit' schedule
now and Thursday 28 of January
found him in ‘Aspidistra’ country
visiting The Crowborough &
District Amateur Radio Society
(C&DARS) in East Sussex. The
Club made Rob very welcome
indeed and he even found time to
pay a quick visit to the (stil] secure}
site of (now famous but then very
secret) extremely high powered
‘Aspidistra’ Second World War
‘black propaganda’ transmitter site,
hidden away in the Ashdown
Forest.

Rob’s visit to the C&DARS
provided an interesting Yollow up’
for the club because they're the
current holders of the PW ‘Club
Spotlight’ Trophy for their
extremely high quality winning
entry in the 1998 competition.
sponsored by PW and Kenwood
Electronics (UK) Ltd (see p.6 for
more details on this year’s Club
Spotlight Competition). In fact, Rob
reports that he sat alongside the
gleaming trophy throughout the
evening - which incidentally was
greatly enjoyed by all. He was on
his best behaviour and resisted all

Timestep's New PROsat For Windows i*

Timestep, weather satellite equipment manufacturers, have been in
touch with the PW News desk to inform us of their latest weather
software: PROsat for Windows %". They claim that it's their *... latest and
most powerful APT/ WEFAX weather satellite reception interface and

software ...°.

The new ‘7’ interface can take up to three different receivers and,
Timestep say, it connects to the computer senal port and can be used with a
notebook or desk top. All switching is computer controlled and system

monitoring and
status is shown
by 111l.e.dson
the front panel.

On top af all
the features of
earlier Windows.
versions which
it vetains, this

new ‘i’ software also includes: multispectral colour NOAA APT images;
cubi¢ interpolation for smoother display at higher zoom levels; zoom in and
out while receiving; quick ‘auto limits’ contrast setting; multiple windows
for the same image (e.g. to view NOAA IR/wisible simultaneously);
continuous polar autosave with auto schedule to receive all passes with no
user intervention and, finally, colour animation.

Dave Cawley of Timestep says “We have been designing weather
satellite systems since 1984 and this latest software exploits APT imagery
to a level previously unthought of”. The new PROsat for Windows Interfaces
and ¥’ software are priced from £120. Upgrades for existing Timestep
PROsat for Windows users start at about £50.

For more information on all Timestep weather satellite equipment and
current prices you can contact them on Telk: (01440) 820040, FAX: (01440)
820181 or write to them at PO Box 2001, Newmarket CB8 8XB.
Alternatively, you could visit their Web site at https/www.Time-step.com
or send an E-mail to Sales@Time-step.com
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temptations to watch the trains
entering the tunnel almost
immediately along the Hotel on
the outskirts of Crowborough
where the meeting took place!

Soon after the visit to
Crowborough Rob received a
cheque for £50 from them to send
on to the Radio Amateur
Invalid and Blind Club, the
charity which Rob supports via
the ‘PW Talks'. His reaction?
“Well done Crowborough, 8
marvellous turn-out and a lovely
evening amongst many friends.
Thank you all”.

Now all Rob’s waiting for is a
retum visit to see round the
‘Aspidistra’ site (named, 50 we're
led to believe after Gracie Field's
song The Biggest Aspidisira In
The World) which housed what
was once the world's most
powerful medium wave
transmitter!

Trowbridge Visit

Very few of G3XFD)'s *club visits'
can be considered as ‘local’;

mainly because the PW office-1s
so far south! So, when the
invitation came from The
Trowbridge & District
Amateur Radio Club
(T&DARC) to visit them - it
made a nice change as its less
than an hour to Trowbridge from
our part of Dorset.

Despite a Whist Drive taking
place in another part of the
substantial Village Hall, at
Southwick on the outskirts of
Trowbridge, the club made sure
Rob had somewhere to park,
Vigitors from other clubs joined
in for the busy evening and after
the talk 'PW Past, Present and
Future’ the very enjoyable event
was rounded off by a ‘Question &
Answer' session - during which
G3XFD) was asked by the
audience where he thought
‘Amateur Radio was heading in
the future”?

In reply Rob provided a few of
his ideas 'off the cuff” and also
announced that a special series of
articles ‘Counting Up From The
Millennium'’ are due to appear in
PW from the July issue taking a

(purely) imaginative look into our
future. “So”, he said “watch this
space as PW prepares to do
something rather different.
Others are ‘counting down' te the
new century while PW is ‘counting
up’ from the Millennium™

On receiving a very welcome
cheque for £33 for the RAIBC on
behalf of the TS:DARC Rob
thanked them all for the warm
welcome and says he's “looking
forward to seeing them at the
nearby Longleat Rally as usual®,
later in the year. Hope you can
make it too!

lcom's New
Quad-Band Hand-Held

Icom (UK) have announced their
return to the 1296MHz band by
introducing the launch of its latest
hand-held transceiver: the IC-
TSI1E - the “... first ever quad-
band hand-held". Icom state that
the IC-TBIE is “extremely
powerful, ultra compact” and is %,..
set to have a strong
impact on the UK
Amateur market”.

The IC-TS1E
gives full transmit
coverage on 50, 144,
430MHz and

1.2GHz and has a

multi-band recetver

which, lcom say,
operates in a.m.,
f.m. and w.f.m. modes. *Packed”
with useful features, the IC-TS1E
has narrow band fm. (n.b.fm.)
capability on 144MHz and
CTCSS. It also comes with an
automatic squelch system which
is able to “... adjust the squelch
threshold to help receive weaker
signals”. lcom go on to say that
ri.t. and VXO functions are also
available for operation on
1200MHz which, they state, is ~...
to compensate for other operators’
frequency errors”.

The IC-T81E incorporates a
new Yoystick' style muiti-control
which they claim was designed to
make operation simpler. With 100
memories, ten scan-edge pairs
and one call channel for cach
band, this new quad-band hand-
held makes frequency
management simple, loom say
and, “for added convenience a six=
character name can also be
programmed into each memory
via the keypad or optional PC
programming software”.

The IC-T81E will be available
from February and will cost
£399.99 including VAT For
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more information on this, or
any other lcom products, vou
can contact them on Tel:
(01227) 741741, FAX:

(01227) 741742, Sea

Street, Herne Bay, Kent

CT6 8LD. Alternatively, you can
visit their Web site:
httpyfwww.icomuk.co.uk

New NEXcells

Peter Waters G30JV of Waters
& Stanton (W&S) have written
1o tell PW that they have been
appointed distributors for the
new range of NEXcell Ni-MH
rechargeable batteries. They
come availuble in AA size (1.35A
capacity) and AAA size (0.6A
capacity). According to W&S,
they are cadmium free and also
comply with EEC standards.

Waters & Stanton claim that
these rechargeable batteries have
a much higher capacity than Ni-
cads and have no memory
problems, Peter goes on to state
that they are also capable of large
current discharges and are
therefore ... ideal for use in
hand-held radios and those
hungry digital cameras™ - W&S
also state that they will soon be
introducing, a dedicated charging
unit for the Ni-MH at a very
competitive price.

The NEXcells will cost £9.95

Nevada's New Patcomm

regular

for a
pack of {four
AA or AAA) but, as a special
introductory price, they will be
offering the first 100 applicants
a pack of four cells for just £8! For
more information about these, or
any other W&S products, you can
contact them on Tel: (01702)
206835, FAX: (01702) 205843,
Spa House, 22 Main Rd,
Hockley, Essex §85 4Q8S.
Alternatively, you can visit their
Web site: http//www.waters-
and-stanton.co.uk

Faster
Communication Card?

Brain Boxes have released the
fastest PCl RS422/485 serial
communjcations card. They
claim that some of its features
include increased speed, deeper
FIFOs and WIN 98 support. They
g0 on to say that the PCI
RS422/485 also has the addition
of autogating on the board
which, they say, allows low level,
low cost, RS485 half duplex (two

Product

Mike Devereux of Nevada has been in contact with PW concerning
the new Patcomm PC-16000 h.f. transceiver which they are

promoting at the moment. He tells us that the *...

PC-16000 has a

‘breathtaking’ receiver with Collins mechanical filter and advanced
d.s.p. facilities, ideally suited for the serious DXer. Uniquely, it has
built-in c.w. and RTTY encode and decode facilities with computer

keyboard supplied as
standard”.

According to the
literature on the
Patcom PC-16000,
some of the ) x -
“advanced :u‘!:",o;f;’{_‘ tope ;—!
el e
L e ———
power output

which i3 adjustable from 1-100W (1.8MHz through to 28MHz), g.c
dual conversion receiver (u.s.bA.s.b/c.w/RTTY and a m.), built-in
digital power/s.w.r. meter, built-in iambic keyer (5-75 w.p.m.), 100
memories plus scratchpad and much, much more.

Mike tells us that the Patcomm PC-16000 h.f. transceiver will
sell for £1595 and their first shipment will arrive sometime in
February (and PW plans to review one as soon as they're available!).
For more information on this, or any other Nevada products, you
can contact them on Tel: (01705) 662145, FAX: (01705) 690626,
189 London Rd, North End. Portsmouth, Hants PO2 SAE.
Alternatively, you can visit their Web site:

http//www.nevada.co.uk
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on this product, yot: can contact
lan Brew at Brain Boxes on Tel:
0151-220 2500, FAX: 0151-252
0446, Unit 3F. Wavertree
Boulevard South, Wavertree
Technology Park, Liverpool L7
9PF. Alternatively, you can look on
their Web site:
www.brainboxes.com

New Web Site
For Kenwood

Kenwood Communications have
E-mailed PW to tell us about their
new Web site which can be found at
hitps/www.kenwood.net

wire) control but without the need
for special drivers - “... thus
permitting multitasking operating
systems such as Windows 95,
Windows NT, Windows 98, 0S/2

and SCADA packages to see the The new site, Kenwood tell us,
card as if it was an RS232 uses the “latest design and
interface” development tricks and tools™ to

The transfer rate, according to
Brain Boxes, is “... typically eight
times faster and the FIFO is four
times deeper than competing cards
..". This increased data rate,
coupled with the deep FIFQ and the
automatic RTS gating, guarantees
fast data transfer without the risk
of data loss. For more information

provide the best site to the
maximum audience. They promise
us that many new features will
continue Lo be added to the

Kenwood Web site and we've had a
fook at it and 1t’s definitely wortha
glance if you want to keep up-to-
date with what’s new at Kenwood.

Museum For
The Radio Amateur?

The News desk here at Practical
Wireless received an interesting
letter from Dick Rollema PAOSE
from the Netherlands in the post
this month. He wrote to tell us all
about the official opening of the
Museum For The Radio Amateur
“Jan Corver” at Budel, near
Eindhoven, in The Netherlands.
On January 17 1999, Mrs J. M.
de Vries - State Secretary for
Transport, Public Works and Water
Management in The Netherlands -
opened the museum by operating
the Morse key of a spark
transmitter as used by Marconi in
1896. The State
Secretary’s signal
was answered by a
ghot from a gun
echoing what

Svetlana plant in St. Petersburg. If you're
interested, why not take a peek at what Svetlana
describe as an “intricate process”

Svetlana Electron Devices have also
announced the arnval of some new triodes
They tell PW that they have brought “superb
Russian quality” to the very popular
3CX800AT and the 8874/3CX400A7 tube types.
Svetlana say that these triodes are being
manufactured as exact *drop-in® replacements.
The Svetlana 3CX800A7 will be available from
the summer and the Svetlana 8874/3CX400A7
is already available from their stocking
distributors world-wide. The main Svetlana
headquarters is in Huntsville, America, so for

more information about

(4711}

Practical Wireless received an
interesting press release from
Svetlana Electron Devices
about their new Web site. You
can visit “The Tube Zone' at
www.svetlana.com and click on
‘What's New' and you will find a
sertes of photographs (like the one
pictured here) recently taken in the'

Bl

o e
12

happened back in 1896 when
Marconi's signal was also answered
by the firing of a shotgun.

The museum, Dick PAOSE tells
us, was named after Jan Corver who
is, apparently, the most popular
writer on Amateur Radio in The
Netherlands before the Second

World War. He was Editor of Radio:
Express and also the author of
many books on the subject of
Amateur Radio.

The museum houses a collection
of Amateur Radio equipment dating
from the 1950s onwards. Jan Corver
1s open on the first and third
Saturday of the month from 1000-
1700 - but on request, it will open-on
other days and times. The museum
can be found at Broekkant 1, 6021
CR Budel, The Netherlands. Tel:
(00) 31 495 430331,

Historical QSL Card

Practical Wireless received news
from the Yeovil ARC about their
brand new QSL card. As you can see
from the picture, it shows the south
of England with the circuit of the
trangistor transmitter used by
Yeavil ARC way back in 1954.

YEQUL AMMATRUR RADIO CAUS

¢ ‘4

these, or any other ! )
Svetlana products, you - Gt
should write to them at Kyl S Atk
8200 South Memorial g4 e »
Parkway, Huntsville
AL 33802. Alternatively,
why not visit their Web The history behind this
site: transistor transmitter is written up
www.svetlana.com or on the hack of the QSL card and,
E-mail: apparently, on February 21 1954
info@svetlana.com Yeovil ARC made “... the first long
- — - ] e——el] [ ey —_ = —
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distance radio contact to be made
using a transistor trapsmitter”
For mare information, you'll just
have to get your hands on the
QSL card for yourself - Good
Luck!

A Charitable Event

John Hampson GOVXH.
Secretary of the Hambleton,
ARS, has written to tell W all
about Hambleton ARS’ Special
Event which will be taking place
on April 24 in aid of Motor
Neurone Disease Awareness
Week and will be working in.
association with the North
Yorkshire branch of the
Motor Neurone Disease
Association.

Their Special Event Station,
GB2MND. will operate on all
bands from the Buck Inn in the
village of Thornton Watlass in
North Yorkshire and would really
like sponsorship from anyone
interested in helping out a really
worthy cause!

More details are available
from John GOVXH on (01845)
537547, or you could send him an
E-mail:
jonham@breathemail.net

On The Air With

Determination!

Practical Wireless received a
letter from Alan Taylor MOAVR
about his wife, Norma MOCEQ.
He writes to tell us of her
determination in becoming’
MOCEQ - despite the fact that
she is both hlind and disabled.

Norma MOCEQ began her
Amateur Radio career by
obtaining the callsign: 2E1FJW
but she didn't stop there’ She
then went on 1o learn Morse with
the help of her husband, Alan
MOAVR, and on-
air help from
Frank G3FIJ
and Charles
GOVAE with their
QRS net.

Alan tells us
that by practising
every day (as well
as taking the c.w.
equipmient on
holiday with
them!), she passed
the 12 w,p.m.
Morse test first
time and became
2E0ASK. Still
determined to
keep going,

Practical Wireless, April 1999

“Windmills On The Air”

York Radio Club (A} Special
Events Group have written to PW
{o tell us all about their first
Special Event which will be taking
place on the May 8 and 9 1999,
Held at Skidby Windmill near
Beverly - North Hunmberside, the
Special Event will mark the
“Windmills On Air” weekend and
they tell us that the East Riding of
Yorkshire Council have given York
ARC permission to use Skidby
Windmill which is a rare working
mil

The usual entry fee of £1.50

will be waived to all visitors to the mill/museum and
the mill will be operating throughout, the weekend,

Norma then studied for, and
passed, the RAE and is now the
proud owner of the callsign:
MOCEQ!

Now, if that doesn't inspire
more of you to attempt the Morse
test, then nothing will!

Dover ARC
Celebrate Centenary

The Dover ARC's Special
Events Co-ordinator, Hugh
Burton GOWWQ, has been in
touch with PW and told us all
about their plans to celebrate
the centenary of Guglielmo
Mareoni's first cross-channel
radio transmission of

March 21 1899.

On March 27, there are plans
to operate a Special Event Station
at the South Foreland Lighthouse
to celebrate this centenary using
the Specinl Event Callsign:
GB100SFL. They say that this is
subsequent to the events in
December of last year involving

members of the Barry ARS.
Between April 22 and 25,
the Dover ARC will be responding
1o a request from the Wimereux
ARC to celebrate the centenary of
both the original Wimereux to
South Foreland radio
transmission (March 27 1899)
and the original Dover (town) to
Wimereusx radio transmission
(September 1899).
Transmissions to Wimereux
will be made from both the South
Foreland Lighthouse using the
Special Calisign GB100SFL and
from the White Cliffs Experience
using the callsign GBIOOMAR,
Hugh GOWWQ says that the
clubs mentioned here are all
taking part in the celebrations.
Hugh GOWWQ goes on to
say that the White Cliffs
Experience venue will house
additional displays of original
Marconi equipment along with
other antique radio artefacts
and will also feature
demonstrations by Dr. Ken
Smith G3JIX (of the
University of Kent) in which
early radio
experiments
will be
recreated.
Also, in
conjunction
with French
Amateur TV
groups, the
RSGB and
local
dignitaries will
be sending
greetings to
their French
counterparts
during a re-
enactment of
the sending of

There will also be a
photographic
competition (on
windmills and
watermills) over the
weekend.

If you want to know
more about the
*Windmills On The
Air” Special Event then
you can contact the
event organisers, Andy
Rennie GOVYS and
Alex Williamson
GOWUY, QTHR. The
event has been given
GB5SW as their
Special Event Callgign

and they will have full colour QSL. cards: QSL via
RSGB bureau or by GOVYS QTHR.

the original messages (with
operators in period costume).

For more information on this
event you can contact Hugh
GOWWQ by E-mail:
hughburt@clara.net or write
to him at 137 Markland Road,
Dover, Kent CT17 9NL.

Special Event
Supports ‘SET99'

The Brickfields ARS, with
support from the British
Association for the
Advancement of Science
(BAAS), have received
permission from the
Radioccommunications
Agency (RA) to operate a
Special Event Station from 1-28
of March in support of the
national celebration of Science,
Engineering and Technology
week, 'SET9Y.

They tell PW that they have
chosen to mark the
achievements of Sir John
Ambrose Fleming, the English
engineer, as the foundation for
their event and will be using the
callsign GB150SJF.

The letter we recetved from
the Brickfields ARS states: “The
original application for the
GB150SJF was 20th October
1998. At the time of writing [2
February] I am still awaiting
the formal Letter of Vaniation of
Licence from the RSGB. This
letter is the result of the letter
received direct from the
Radiocommunications Agency
who have advised they will
notify the RSGB accordingly”, so
assume that this callsign isn't
finalised yet.
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March 7: The Wythall Radio Club ate
bolding their 14th Annual Radio &
Computer Rally ot Wythall Park, Silver
Street, Wythall, near Birmingham on the
A435, just two mfiles from junction 3 of
the M42. Doors open from 1000 to 1600
and admizxion ig £1.50. There will be the
usual traders in three halls and a large
marquee, Bring & Buy, bar and
refreshment fucilities are also on site
Talk-in on 822, There will also be o
unique park and ride for casy and
comfortable parking. Contact Chris
GOEYO on 0121-248 7267 evenings and
weekends for more details, FAX on 0121-
246 7268 or E-mail:
gleyo@compuserve.com

March 13: The 6th West Wales Amateur
Radie & Computer Rally will be held at
Penparcau School, Aberystwyth. Doors
open 1030 till 1600 (with disabled access
from 1000). Admission is £1 per person.
There are guod parking facilities, with
easy access for disnbled and traders to all
stalls. There will be a demonstration
area and catering facilities. Features also
include Arateur Radio, Bring & Buy,
computers (software and hardware),
electrunics, he and v.h.C on the air, and
much more. Katy GWOSFQ on (01545)
580875,

March 20:. The Lagan Valley Amateur
Radio Society (Northern Ireland) will
hold its annual rally ut the Lagan Valley
Hospital conference centre. Doors apen
1200. Further details from Reid
MI0BOT on (01232) 258403, E-mal
gidgty@ygal.net or check sut the Web
gite nt www.qsl.net/gidgry

March 21: The Tiverton South West
Amateur Radio Club wili be sponsoring
and running thelr rally in the Tiverton
Panner Market. Doors open at 1000
There will be u wide selection of traders,
catering for all aspects of the hobby.
There will be the usual excelient food
and catering facilities around and in the
Punner Market. More information from
Alan Sedgbeer GOMAS on (01884)
252259,

March 21: The Bournemouth Radio
Society are holding their 12th Annual
Sale at Kinson Community Centre,
Pelhams Park, Millhams Road, Kinson,
Bournemouth. Doors open at 1030 and
close at 1630. Talk-in from G1BRS on 2m
(144MHz) S22 There will be Amateur
Radio and Computer Traders, clubs and
specinlized groups, excellent
refreshoents and s Bring & Buy
Admission is just £1. More details from
Olive or Frank Goodger, 66 Selkirk
Close, Merley, Wimborne, Dorset
BH21 1TP or telephone on (01202)
887721,

*“Mavch 21: The Norbreck Amateur
Radio, Computing & Electronics
Exhibition ig being held in the Norbreck
Castle Hotel, Queens Promedade,
Blackpool. Lancashire. Doors open 1100
twith dizabled access at 1045). There will
be over 100 trade stands, club stands,
Bnring & Buy stand, RSGB stand and
book stall, amateur computer stunds,
construction com petition, free car
parking at hotel, a bus from an extra car
park and wheelchair access to all the
exhibitorz. Admission is £2, OAPs £1 and
under 14s go free. Peter Denton
GBCGF on 0151-830 5790,

March 28: The 10th Magnum Radio &
Computer Rally will be held at the
Magnum Leisure Centre, Harbourside,
Irvine, Scotland, Doors open 1100, This
rally is organised by the Cunninghame &
DARC. More information from William
Gebble on (01560) 321009

April 18: The Lough Erne Amateur
Radio Club will be holding their 18th
rally ai Killyhevlin Hotel, Enniskillen
{Nerthern Ireland) at 12 noon.
Attractions include the usual inleresting
variety of traders and the no charge
Bring & Buy. Kleran GITNET on
(01365) 348083 day or (01385) 327133
evenings.

April 18: The 13th Rainham Radio Rally
hus moved to a new date, but stifl at the
same venue, which is The Rainham
School for Girls, Derwent Way, Rainham,
Kent MES 0BX. Daors open 1000 (0930

for disabled visitors and Bring & Buy)
Admission is £2 lunder 14s go free).
There will be all the regular traders. plus
a few new ones. Many spectal interest
groups will also be represented. Plenty of
off road parking and hot and cold snacks
will also be available. Martin on (01634)
365980 any reasonable time

April 18; The Cambridgeshire Repeater
Group are holding their annual rully at
Bottisham Village College, Bottisham,
which is six miles east of Cambridge
Access is via Al4 and A1303. There isa
large hall with a car boot xale, Bring &
Buy and the Group's renowned auction of
radie and electronic equipment. Doors
open 1030 and admission is just £1.
Refreshments will be available. Talk-in
on S522. Paul Dyke GOLUC on (01462)
683574,

April 18 The Yeovil Amateur Radlo
Club are holding their 15th QRP
Convention at Digby Hall, Hound Street,
Sherborne, Dorset from 0800 to 1700
There will be interesting lectures, trade
stands, a Bring & Buy and refreshments.
Talk-in will be on S22. Entrance fee 1s £2.
Further details from Mike G7SDD on
{01935) 814612

April 24: A Marconi Birthday Exhibition
will be held at the National Wireless
Museum, on the lsle of Wight. Open from
1100 until 1700 with free entry and
parking. More details from Douglas
G3KPO o (01983) 567663,

May 3: The Dartmoor Radio Rally is o
be held at Pannier Market, Tavistock,
Devon. This new location has much mare
gpace far traders and visitors, with
acceds for disabled i0o. There is plenty of
free public ear parking within five
minutes walking distance. There will be
trade stands, Bring & Buy, and
refreshments, eic. Doors open 1030, with
a tulk-in on §22. There are besutiful
views over Dartmoor, ideal for picnics, so
why not take the family. Ron GTLLG on
(01822) 852586,

May 9: The Drayton Manor Radio &
Computer Rally is to be held at Drayion

If you're travelling a long distance to a rally, it could be worth ‘phoning the
contact number 1o check all is well, before setting off.
The Editoriad Staff of PW cannot be held responsible for information on

Rallies, as this is supplied by the organisers and is published in good faith as a
service to readers, if you have any queries about a particular event, ptease

contact the organisers direct. -~

TROUBLE

FINDING PW EACH MONTH?

We need to know it any of you arehiving problems obtaining Practical

Wireless. If you can't find a regulafoutlet, then let us know. Piease contact

Distribution Complaints by telephone (01202) 659910,

FAX: (01202) 659950, E-mail: dist-comp@pwpublishing.itd.uk or by letter to:

Distribution Complaints, PW Publishing Ltd., Arrowsmith Court

Station Approach, Broadstope, Dorset BH18 8PW
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WE CAN HELP YOU, IF¥OU KEEP US INFORMED

t

Editor

Dear Newsagent,

Manor Park, Fazeley, Tamworth, Staffs
on the A4091. The main traders will be
in four marquees with a large outside
traders flea market. There will also be a
Bring & Buy stall, local clubs and special
interest stands. Open from 1000
onwards. Trader information from
Norman on 0121-422 8787, other
information from Peter GBDRN on
0121-443 1189 evenings please

May 16: The Ripon & DARS are pleased
to announce that the Northern Mobile
Rally will take place at the Great
Yorkshire Showground. There will be all
the usual stalls, talk-in, Bring & Buy,
free car park, disabled access, ete. Details
on (01765) 840229 or E-mail
gerald@bronco.co.uk

May 23: The Three Counties Radio &
Computer Rally 1s to take place at the
Perdiswell Leisure Centre, Bilford Road,
Worcester. Full restaurant services from
0700, licensed har from 1100, All traders
in two adjoining halls, easy access to the
halls {ground level) and convenient
parking for traders. There will also be
free parking for 900 cars and coaches,
Being close to the City Centre, wives and
children can spend a pleasant day in
historie Worcester sightseeing, shopping,
etc. William E. Cotton G4PQZ on
(01905) 773181, for FAX please nng first,

May 30: The Plymouth Amateur Radio
Society are holding their rally at the
usual venue, which is at the Plymouth
College of Further Fducation, Kings
Road, Devonport, Plvmouth. Doors open
1030 till 1430 and admission is just £].
There will be the usual traders, plus
Morse testing on demand. The venue i3
large and spacious with ample free car
parking. The display halls have plenty of
room for visitors to mingle and browse.
There is also a large canteen serving
freshly cooked light mesls and snacksat
reagonable prices. Plymouth City Centre,
the Hoe and many major attractions are
close by for the family. Signposting will
be from the Manadon Junction on the
A38 Deven Expressway and there will
also be a talk-in on S22. More
tnformation on (01752) 862051 during
office hours.

June 13: The Elvaston Castle Nutional
Mobile Radio Rally are holding their
rally as Elvaston Country Purk, on the
B5010, five miles south east of Derby.
Further details from Brian on (01332)
751412 or contact Stuart for trader
enquirics on (01283) 337778.

Distributed by Seymour

please reserve/deliver my monthly copy of Practical Wireless

INBIMIB. ..coovirepinsseiomsosrotsssaioninzsivesapiniicvis
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SRP TRADING

1686 Bristol Road South, Rednal, Birmingham B45 9TZ

BEARCAT
UBC-220XLT
£149.95
+ P&P

YUPITERU

MVT-7100

£199.95
+ P&P

1143 -~ N,
= R aEandIRAmp. i
- . BEARCAT
AR-8200 RIS worth £49.99 UBC-3000XLT
- £189.95
with most +PEP

handheld scanners I

X

TRIDENT . YUPITERU

MVT-9000
TR-2000 N e

COMMTEL ICOM £149.95 + P&P AOR REP
com-214 IC-R2 AR-8000
 £129.95.pP2F £139:00.+PaP £269.95 + Par

fo)] SPECTACULAR

DX-394 Shortwave PRO-2045 PRO-2042
Communications Base Scanner Base Scanner

Receiver
200 channel AM/FM (switchable) 1000 channel AM/FM/WFM
T50kAez, to SBRakz A, UBB, LSS, scanner, Covers 66 to 1000MHz {switchable) scanner. Covers 25

CW digital receiver with 160 {with gaps) to 520MHz and 760 to 1300MHz
memaories

f;lgg:gg’ £99.99 ., P&P ELSQ:Q§£1 29.99 + P&P. £299-99 £149.99 + PaP.

Opening times: Mon-8at 9.30am to 5.15pm. We are Kenwoad, Yaesu, lcom, & Alinco dealers
Call Rod [G8SUP), Richard [G60RA) or Mary (MOBMH) on

TEL: 0121-460 1581, 0121-457 7788 FAX: 0121-457 9009
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Anode 3 ]

(& Irac? *

Fig. 4 ¢ A five layer Diac.

WY 10661

+

-]

|

in a p-n-p-n structure as shown voltage is slowly reduced the close to anode 2, This is done
laﬂ POOle G3\7\V'X in Fig. 1. It's effectively a two device will return to its normal using an n-type diffusion layer
terminal version of the state. onto which the
i thyristor having only the anode The second o W | gate connection is
answers the and cathode connections, i.e. varant is a five mesed } made.
» there is no gate connection. layer device and its Operation 1s .
QUCSUOHSI “Whill It’s found that when the operation is slightly | = slightly different
voltage across the diode different. It can be ————=——=  for negative and
are Diacs and brenches a certain level i-t . considered a8 two | positiv__e
reaks down as shown in Fig. breakover diodes potentials. For
. 9 2. It can be used as a trigger back-to-back. This | positive gate
'h'la(.‘S . for another SCR or thyristor. device is the more potentials the gate
In this commonly used acts in the same
n the last “What e application, it is and once triggered  Fig. 5 (a & b): Switching way as thatof a
IsA..?, we connected to the it remains in that oharacteristics of three  thyristor. For
looked at the gate of the state until the and five layer diacs. negative
thyristor or thyristor and voltage is potentials the n-
silicon gives a far completely | type gate pocket
controlled sharper gate removed. e injects electrons
rectifier and trigger pulse, ’ g ] into the central n-
saw how it c?uld.be Cathode This restxlt.s in T”ac DeVICe t.ype rn?gion and
used as a switch in a more timely  — this triggers the
various circuits. turn on and it is The triac device is Y| device.
However, whilst the Fig. 1: Structure of a very useful basically a bi- \ .
thyristor is widely breakover diode where the timing directional version ApphCBthﬂS
used In many is of importance. of the SCR or
applications it's not . thyristor. The The triac is
particularly suited to a.c. The Diac thyristor would widely used for
Basically, the thyristor is a only conduct in one direction, switching in a.c. power
d.c. device, conducting only in The word ‘diac’ stands for whereas the triac conducts in applications. It’s possibly best
one direction. This means that Diode a.c, switch. It's a both directions. In other known in home electronics
it is used in an bilateral switch words. it may be thought of as circles for its use in light
application where WS 'l that’s capable of a bi-directional thyristor. It dimmers, however it is more
there is a.c., it will being turned on has forward and reverse widely used in industry for
only conduct over half in both characteristics that are controlling electrical loads of
the cycle. For Anade cathode directions. There identical as shown in Fig. 6 (a all descriptions that require
example, when used whege —v,, aretwo forms of & b). In this way it an alternating
in the ubiquitous light " diac and the first can either block or = &node Anode 1 current.
dimmer it will only be is a three-layer conduct current e Next time [
able to conduct over n-p-n or p-n-p from an alternating __L, . will be taking a
half the cycle at device. In this waveform over all RN look at the field
maximum and this Fig. 2: The V4 form of the or part of the n effect transistor
will cut the maximum charactaristic of a device, switching waveform. In other P ) (fet.) Thisisa
light output available. breakover diodo, occurs when the words, it can be Lf Gate device that has
What's required, reverse biased thought of rather Gile Anode 2 ARcie 2 had a major
is for a bi-directional version of junction experiences avalanche like two thyristors impact on the
a thyristor to be available. breakdown, that are connected electronics
However, before we get to that When the avalanche in inverse direction Fig. 8 (a & b): The industry and not
point, there are a couple of breakdown occurs, the but parallel (anti- structure and switching  least in the field
devices to look at on the way. transistor action in the device parallel} cheracteristics of a triec.  of If. technology.
means that the As far as the There's a
Bre akover Anods 1 voltage drop construction of the : section
. { across the whole device is concerned, T explaining
D |Ode device falls and it consists of a diac Vyate =0 semiconductor
The first we come the device can be with the addition of terminology on
across on the journey considered to be a gate to enable the Voui=? f \ Ian Poole's
is known as the switched on. In switching to be * s v Radio and
‘breakover diode’. = the case of the controlled. As shown Viue >0 Electronics
This is sometimes A ( three-layer in Fig. 6, it can be Ve >d Web Site at:
known as the device the switch seen that the gate http/website.
Shockley diode and Fig. 3: A three does not ‘laich’ contact is made to lineone.
consists of four layers layor Diac. and as the the p-type material net/~ian_ poole
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Please mention Practical Wireless when replying to advertisements

HAYDON COMMUNICATIONS

SEND SAE FOR Q-TEK REVIEW
GF = Glasy bibre

QTS2 GF 144MHz 4.5dB (86") £54.95
QTS70 GF 70cm 5dB (607}, w5495
TSB-3608 GF 50, 144,70, 2.15/5.2/8.4dBi gam o E69.95

TSB-3315 GF 144/70,8.5 11dB (5.4m).. £125.95
TSB3301 GF 144.70.6.5/9dB (3m) ... .. .. . 46495
TSB-3302 GF 144/70, 4.5/7.2dB (1.7m).............. ._£49.95
TSB-3303 GF 14,70, 3,648 (1.1m). £39.95

ACCESSORIES pep £2.50 on the follaring

TSA600IN Duplexer (+Coax) 2,70 (N/N259). AN.95
TSA-6003 Duplexer (Coax) 2/70 (PL/23%'s) -.-£19.95
CFX-514 Triplexer (6/2/70) (Coax) £56.95
MOBILE ANTENNAS z.50 detisery

TSM-1612 6,2/70 (2.15/6/8.4dB) 2.AM . ... ... «W-154.95
DB-7900  [44/70 cms, (5/7.6dB) 1.5m. £29.99
DB-770M  144/70 cms, (3/5.5d8) Im. . £24.95
DB-1304  144/70 cms. (215 /5.8dB) 4lcems ... £19.95
DB-EL2E 144MHz, ths, 4.5dB (2.8m). £29.95
DB-285  144MHz, Yths, 3.4dB (1.3m) £i5.9%

ACCESSORIES pp £2.50 n the ftiasing
MT-1301 H Duty Mag Mnt + Coax._.... Top Quality £24.95
MT-3302 H/Duty Hatch/ Trunk MnL....Top Qualm' £24.95

CF-BPF?  2m band pass filter..... ................. .449.95
Q-Tek  6m band pass filter...., £42.95
QTEK 7L SPECIALS

Scle (hoom 45" /9dBd) ... . £39.95
Zm 7ele (boom 60" lldBdD £49.95
2m 12ele (hoom 126" /13.8dBd). £69.95
70cm Tele (boom 287 /11dBd). . £29.95
70em 12¢le (boom 48" /§3.8dBd)............ £49.95

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

2m Sele (boam 63" /9dBd) .................. £39.95
Im Sele (boom 125"/ 11dBd) i .£49.95
2m 1{ele (boom 156"/ 12.7dBd) . ......_... £9.95
2m Sele crossed (boom 64" - 9dBd) ———1 L1
2m Bele crussed (boom 126" /11dBd). £49.95
4m Sele (boom 45" /7dBd) . A44.95
4m Sele (boom 128" /9dBd) ... oo .. £59,95
6m Jele (boom 72"/7dBd) ........coovovcccneercennn £54.95
6m Sele (boom 142" /9dBd) . £69.93
e 13ele (buom 76"/ 12dRd) .. £49.95
70cm  13ele crossed (boom 83"/ l'?dBd) £39,93
Phasmg harness for 2 ¢ 2m ya vagis ‘N’ types
£95.00 P&P £4.50
Q-TEK HB9-CV
70cm HBICV (baom 12"). £17.95
2mir HBYCV (boom 20%) £21.95
7 4mir HBICY (boom 22.5")...... - £29.95
- 6mir HBICY (booin 32.5%) ..o £39.95
10muer HBICY (boom 52")...coocececnsonrensnn £69.95
{ S X the durahility of “Tonna®.

N NEW HF MOBILE WHIPS (PL-259)

‘Easy (0 mount HF mobile whips ready to go with PL 259 Titting.

o PL30 BOmwhip (approx 1.5m loag) «....c.......£21.95
3= PLAO  40m whip (approx tehm fony) . L1955
PL20L - “20m whip (approx 1.5m long) ... £198
e e Imw'hn rox 1.3m long) £18.95
m i, i'J AVES Lround phnc free
s T P " B0, .., 3008
g&.—;ch_ Leugth 126 (SO239).... 8,88

——

i L

TEK PENETRATOR

tl/‘;f.

Q “We've sold 100s in Europe”™
—————CPLL L L TR ITITILILALLLLY
* 1.8 60MHz HF vertical # 15 foot high

# No ATU or ground radials required

+ {200W PEP). ()NLY£1 50.00 delilo

Wire version now available 35f1 long end fed.
(1.8-60MHz) spec as above,

* K * L& & 4
« BULK PURCHASE ™",
* 100m roll of RG-213 coax *
¥ ONY £69.95 pap c10 B
w 100m roll of RG-58 coax *
* onLY £35 psp 5850 *
PR TSR TR TR

DELUXE GBRV Multhstranded plastic

coated hieavy duty antenna wire. All

parts reusable, Staindess steel and

galvanised fintings. Full size - 102f1,

Y

oJ [ .
Half size 511t. Only £34.95
Camage £6.00.

Full size 102f1. £24,00 P&P £6
Half size 5. L21.00 PP £6

NEW Q-TEK INDUCTORS

80mtr inductors. Add them ro }our % size GSRY and
convert it to a full size. £22 P&P £2

COPPER ANTENNA WIRE .2

Enamelied.. .£12.95 P&P £5
Hard drawn......c.coevemeesm s iisimeissetion ..ilS 93 P&P £5

MultirStranded (Grev PVC). £9.95 P&P £5
Exirs H/duty {Clear coaied).... .£50.00 P&P £5
Flexweave (H/ duty) ..£30,00 P&P £5
Flexweave H/duty (20 mtrs} . ..........KI595 P&P £5
Flexweave (PVC coated 20 mirs) £18.95 P&P £5
Flexweave (PVC coated 50 mirs) £40,00 P&P £5

Q-TEK BALUNS & TRAPS

Traps are wound on ferrite rod and encapsulated into a
dipole centre with an SO239 socket. Brass terminals form
the balun output and stainless sieel screw eyes offer an
anchor point for the ends of the antenna. Ratio power

raling is 1000 warts.

§.! Bahun.. 4.95 P&P {2
4.1 Balun '94.95 P&P £2
6.1 Balun. £24.95 P&P £2
40 mtrs  Traps. - - pair) £25.00 P&P £4
80 mtrs Traps. | .2 .(a pair} £25.00 P&P £4
FOonrs Traps. |25 (a pair) £25,00 P&P £4
Bmus Traps. ) =5 Aa pair) £25.00 P&P £4
20mus  Traps.......™ .(a pair) £25.00 P&P £4

Traps are unmpmo] n'vlh copper hooks for conmertion.
FIBRE GLASS MASTS
19" Dia  £8.50 per metre Delivery £10
1%" Dia = £10.50 per meire Delivery £10
2" Dia £12.50 per metre Delivery £10
(Max length 5m)

Q-TEK INTREPID

[ WIRE. PRE-MATCHED END-FED HALF WAVES.
| s SUPERBSINGLE BAND WIRE
S6E% - ANTENNAS. NO A TU. REQUIRED,
IPT8$6 . 80m version {40.7m) £69.95
PT-40 40m version (20.3m) £59.95
- APT20 &m versian (10,1m) £49.95
-

OUR BI.ST SEILLING MIC!?

D-308B BLACK DELUXE
DESK MIC {with up/dowm).

Super quality. (Supplicd with 8 pin
Yaesu lead) £ %

OPTIONAL LEADS (PAP £1750)

pre-wired

P&P £5.00

A0S 8 pin “Alinco” round...... .£9.95
K08 8 pin “Kenwood"” round o—1 L. .
108 8 pin “icom™ round .. $9.95
AM-08 Modular phone *Alinco™........... o £9.95
YM-08 Madular phone “Yaesu™ .£9.95
M08 Madular phane “Icom®. 95

U-120 headset

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

£24.95 rer 0 v
- ‘_4'/"’

Supplied with two pin molded plug-
will fit Alinco/Yaesu/Standard ADE,

Ieom hand telds).

Optlonal leads (P&P £1.50).

F-3038 8 pin “Standard” round ...£18.95
F-303Y 8 pin “Yaesu” round £18.95
F305K 8 pin “Renwood” round S— 1K
F-3081 8 pin “leom" vound ... i £18.95
F-303YP  Modular “Yaesu” phone........ £18.95
F30SKP  Modular “Kenwood” phone.......ccnre. L1895
F-3031P  Modular *lcom™ phone............ £18.95

- TELESCOPIC MASTS

5 section tefescople mats. Starting at 2+ in diameter and
finshing with a top section of 1. diameter we offer a 8 metre
and a 12 mietre version. Each mast is 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 |2
metre version al 10 feet. All sections are extruded aluminum
tube with a 16 gauge wall thickness.

8 mrs £79.95 12 mas £99.95 Carriage (12,00
FRER STANDING TZIPCD FOR ABCYE WASTS
£84.38 Carniage £10.00.

GUYWIREKITS.........

Standard kits {complcte with wire) .
Heavy duty kits (complete with wire).....

MAST HEAD PULLEY

y to fir pulley with mast
-£8.95 P&P £1.50

[SET VAT N0 ) O e—

SECTIONAL MASTS cariage £9.00
4 x 5 foot aluminium secuom earh vnnged al one md e
AT R
[T P T S — : e e
15" dia £39.95 - Eirh 0
— e -, e
Mdia L1995 - N R
S
WALL BRACKETS + msr BASE Pwrm* .-;;._;;
9" Mast base plate ... e 1205 PRP £5 -
6"  Standofl..... 0.95 PAPES -
9" * 'Stand off. LRI PAPES e
19 T&K Brackets e, st b 100 PEEES
187 TAK Brackets cocovemmsnssesmrsmssonsneec TR0 PRPER
24" TAK Brackets ... v o BENNO PR L
Ul mm ' m
Vst 1, Conul Vizw Indd. 251, m
Lok, Brierey Hill, We Mids.
Open MMMI
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Still seen by most to be the
best "IF-DSP” DX transceiver available!

.-\TONLY£1495.00 IT'S A BARGAIN

» KENWOOD
TS570DG MKII

New upgraded version to
replace the popular TS-370D.

ONLY £86 9 o 00 + FREE desk mic.
=————m YAESU FT-847

S8 HF + VHF/UHE. All mode
transceiver.

s =499 :

FT.920 Demo model... . .£899.00
FT-100 I'IlO\E FDR l Ps LOW[ST PRICE
g a1 [COM IC-746
afl vour base station necds?
Look no further.

Looking for one rig to satisfy
|
sed k599 | |

1C-756 HF + im transeeiver .. - E1995:00

IC706Mkll  Ta clear.... ontv £799.00
1COM

n IC-706 MKII G

Now in stock.

PHONE FOR UK’s LOWEST PRICE

S ALINCO
DX-70TH

HF + 6m transceiver with
CTCSS 4 CW filier. (J00W all bands)

ONLY£599.00‘
= P-2512 ‘M’

Ml 25-30 amp power supply with

variable volts (3-15). Dual meters
{Volts + amps). The UKs best

R sclling power su ?SRRPM

omrc: £89.95

ot
nis

NEW MODEL

Watson W25 30 amp PSU .........cc — YL £94.95
PS-200 Postable PSU ......o... oo t0 clear £39.95
SGC-230

Superh ATU will work with any HF

[t -

iver, 345700, *

o= e x C DX-394 %
o SALE pm£289 90 ol e x
 SGC231 HF + bm Sauartuner o 99,00 ‘e >
Ranger 811" HF linear i85, 00 : !;
T D DR S DTR N x *
‘hbym : - X & Superb performance SW receiver *
"I * True *

' s ¥ 0-2- 30Mha (all-mode) bS.PLAB‘QS
X imates SPECIAL OFFER: £99.95 t

% X Smeter h\nmnm
"q***************itt**

- 5

[COMIC Q7E
Miniature dual-band transceiver with wideband
Rx: 30-1300MHz (no gaps) NF/AM WFM.
STOCKTAKING CI}AR.S‘ACF

4307 HENCE £149595

ICTEE ..covonvr e Our price only £299.00

KENWOOD TH-D7E

Dual band hand-held with buit-in TNC.

ourmc: £299.95

VCHL Hand held visual communicatior ..£399.00

KENWOOD TH-G71E

Wakband transceiver with optional wide-band
receive, One of the only "M.LL" spec
Duakhanders with... 1. Repeater function. 2.

! Cross band facilite. 3. Diecast chassis. 4. Full

size (Huminated kevpad. 5. Large "backlit” LCD. 6. Up to

6W output, 7. Standard ext. mic, connection, B. Optional

extended RX: (110-930MHz with gaps).
wy £215.00

&

OUR BEST SELLER ONLY
SCA5 Saft case for TH-GTI c.oeeennnrrecinnnnnd £14.95
PB-39 High power hattery pack for TH-G71...£45.95

ALINCO DJ-G5E

Our best selling true dual-band hand-held
transceiver with optional wide-band receive.

ony£219.95

2m hand-held + airband Rx...............

£149.00

DJ-190 2m hand-held ......ccourvsenens . £129.00
Alinco C4  70cm hand-held {1 only) e d69.00
Hora C408°  70cm hand-held.... SR LX)
o
l\LNWOO D

TM-G707E

Our best selling duak-band mohie
with detachable head.

{Optional extra RX milal(,)kl’g PRICE £295 00
oM YAESU FT-8100R

True dual-band mobile with deiachabie:
& head + wide-band Rx,

£399.00

Buy this one and we'll grve vou a detaichable headkit worth £51.00.
FL1-2035 25W linear FT-290R MKI] .............£158.60

FINANCE EXAMPLE
£599.00. Deposit £99.00. 36 x £18.14 p/m

APR 19.9%

. . T——_——

AOR AR5000
== Next gencration widchand

communication receiver covers 0.1-
2GHz (all modc),

OVEPIE(?EONL\ £l 169 95

1CR500.... wssanaPhone for UK's hest price

15 PCR-1000

: 3 Computer receiver. 100kHz-
Jo ISO()MHZ (all mode).

£24q OO WHILST STOCKS LAST

UT-106 DSP unit for IC-706 & PCR-1000 .............£79.95
PCR-1000 & DSP fitted £209.05
. AR3000A

. Wide-band receiver covers
100kHz-2GHz (all mode)

SALE PRICE£629. 00

UBCS000XLT  Deskiop scannef .......cc...cocueneennn £249.00

AR7030 plus
AKNIVERSARY SPECIAL

With free notch filter & noise

blanker & telescopic antenna,

ony £879.00 e s ors e

YAESU
FRG-100

Award winning SW recciver.

OUR PRICE £4l gu OO + FREE PSU worth £45
ICOM IC-R2

Minawre widebiand hand-held scanner covers
0.5-1300MHz (AM, FM/WFM).

*q ¢
ONLY .
Soft case for ICR2........ceimniiicinnnct ool 14,93
ICR10 One piece 0nlyencrrnrvnnres £249.00
ARS8200

The latest all mode innovation in handies.
There's oo many features {o list,

omece LCensored

ARBODD  OUX PRICE...cruveeniraeisnsinirreanens £269,00
Soft case for 8200/8000...c.ccwrusireccssonse L1795

MVT-7100

‘Wide-band hand-held seanner 0.5-1650MHz
(all mode).

ony £199.00

MVT-9000 QUR PRICE......ccovmmrorvencr- 531995
Soft case for MVT-9000/7100............... £19.99

W BNV UL SHEWROOM
st 1, Comal View b, 53, Bretisl

* ks, Briegdey B, W, Wlids, DY5 SLb

mmm%m Soimcsa1 9.59-Lom
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Please mention Practical Wireless when replying to advertisements

ONE OF THE ONLY INDEPENDENT COMPANIES _ ¢ (/>
sTiLL. aRoun Toby THAT1s ST cROWING
WATCH THIS SPACE FOR MORE INFO.

e

"Snoraol ke :
 FURTAD Sy

= SONY SW-100E

Award winning miniiture poriable SW
receiver. lts performance is brilliant for
its size. The best short wave receiver for
under £250. RRP £336-00,

SALE I’RICE£ 1 49-95

Somy SW-55E  Deluxe short wave portable.........

ATS 3818 Short wave portable ............
R86! Short wave portable with RDS. .
R-828 Short wave portable + cassette......... £199,00

a8 OPTOELECTRONICS
L__1 PRODUCTS

Tectovz micro counter our price. £89
g TNC-100 Optional antenna  our price 04
Opio Cub OUF PrICE weounisnnssens 0.6
Opio Scoui our price ..

v -

R-11 laterceprer our price ...
Opto Nplorer our price ..
Opto Lynx computer interface  our price
Micre DTMF decoder OUF PAICC irevens
New Minl Scout our price ...
Opto Trakker i

.. B
Vil I D ™ IC
SR pLY

MFJ-259 MKII
HF digital SWR anabyser + 1.8-170MHe
counter;/ resistance meter.

oy £169.95 rer s

MF-M9  300W ATU + dumumy load...,

MF]-969  HF + 6m ATL P 49.9;
MFJ-962D  1.5kW versa wina A W £280.95
MFJ-784B DSP filter. SR L1768
MFJ-18  CW tutor. X .3
CUSHCRAFT SALE

R6000  6-20 meters. 90
R-7000  10-40 meters....... £

X7 10, 15, 20 meters 7 ele yagi £419.00
X9 10, 15, 20 melers 9 cle yagi £649.01
A-35 10, 15, 20 meters 3 cic yagi £329 00

@, SP350V
q; . Be proiecied this summer! In-line
lightning surge protector,
. (Gas discharge é
INTRO PRICE £1 clﬁt P&P L1

COAX SWITCHES rer e300

CX-401 4 way (S0-239)........£49.95
CX-401°N' { way (N TYPE) 5
CX-201 2 way (SO-239)........£18.9
CX-201 °'N' 2 way {N-type)..........L2495

GARMIN
GPS-II

Latest UK version complete
with moving map of UK &
Furope, £448:00.

SALE, PRICE £27909

GPS-12 Navigator............. o B, o IS
Cigar power lvad N—— v 2200
Agtive magmount ~£39,95
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xxrx STAR BUY wxnwn

: A 30ft six section 2" dia aircraft  _&H-00" :
grade aluminium swagged set.

* A very lightweight bu;m ONLY £35-00*
* extremely strong mas! sct. P&P LI0K
N — — = *
* = ; — *
W = — — *
A w
* I e e - e *
W e e *
10 8 8000 000 80 008 a6 ¢

'SALE NOW
ON

R$-502  1.8-525MHz (200W) £99.95...NOW £79.95 p&p £5
RS-102  1.8-150MHz (200W) £59.95.............[49.95 p&p £5
RS-402  125-525MHz (200W) £59.95............£49.95 p&p £5
RS-101  1.860MHz (3kW) £79.95........0000000.. £69.95 plep
RS-0 144/430MHz Pocket PWR/SWR

Meter (200W) (S0239) £ 1 php LI
RSHON  As above with Nype 1.95 p&p £1

—_— m——

| DL60 * Dummy load % DC-300MHz % 60W max |
| * PL259 fiing £16.99 Pap £1 S

_-_-_._JVECTRONI'CS
ME®|vcs0pLp
with builtin dummy load. UK's most popular 300W ATU

sonLorer £99.95

RECHARGFABLE ALKALINE CELLS

g Siarter kit includes charger & 4 x AA
cells.
B £13.99. e
|5 ease nat thf only the sperial cells can be
recharged wilh tius dharger.

Extra cells availahle @ Rechargeable Alkaline. No

8 x AA pack £ memaory effects. 1.5V cells. 3 x

4% AA pack £5 capacity of nicads.

4 x AAA £6.25 NO QUIBBLE WARRANTY

INTERFERENCE - STOP IT!

Rectangular snap-fixing ferrite cores
/suiuble for » Radio

# - coax, TV mains /telephone/PC & data
f cables.

Pastie tecth prevent it from sliding on
cable. Simply suap dose onto cable and job is done? (Will

- ""&é"f :»uxcm henee 2 fOl' £5

{P&P £2.50). HURRY - LIMITED STOCK.
timn coax versions 2 for £5. PEP £2.50,

y __USED gquipMENT,

1CT46 AS BOW i rssivmsssessssesssitsinnnne L1 229,85
1C-735 As new . E344.85
TSE508AT VGe (RS
FT920 As new L8945
TS-508 AS TIEW crvssssrossionan sspsisas svosassass s £FI0 1)
ICT06MKIL VGC = £344.95
FT-73%R .0 L T —— - L
TR75IE VGC.. 15659.95
FI8100R PRy ... R £320.95
AR-146 50W, 2m mobile ~LEIYS
HF.225 Europs  As new......... — £20995
AR-3030 Immaculate CONAIlON. s veeuntrd 15
AR-7030 As new s
ICGRI000 0.5+ 2GH2 receiver e ey 840 05
MVT-7100

Handheld scannef o...oumsmes el 159

Nissei EP-320

Hanging type earphone with

mnom mic & PTT. Fits Kenwood,

Alinco, Yoesu or lcom.

£24.95 rir
Nissei EP-300T

0‘ Over the ear carpiece with lapel mic & PTT.
.. Fits Kenwood, Alinco, Yaesu or lcom.

EE=R 010,05

This Ear/Mic comes with an “myr the car” carpuece a3 EP.300

MS‘] 07 Fist microphont 1o fii Kenwood, Yaesu,

lcom & Alinco,

£16.95 W08

€1 P&P PLEASE SPECIFY MAKE OF SADIO WHEN, URDERING)
p NB—SO‘V 2M FM handheld
f ampfifier 2.5W input. 30W output (for
. 5W ip). Turn your handheld into a

mgbile for under £50

ONLY £49,95 P&P £4.00
T-2602 t DB-770H

2m/70cm/ 23cm High gain 2m « 70cm
{2/3/5.5dB) Nexible telescopic antenoa with

antenna with wideband wideband receive.
receive {14" Tong BNC). OUR PRICE
QUR PRICE, £24.95
£ 2 2 § 9 5 P&P £1
‘ P&P £
|

\, POLICE STYLE
HOLSTER HHC-2

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

£19¢95 + P&P £1

Waterprookcase for handii®hd .. ............L1 000 P&P I

- _ MA-339
Mobile holder for handhelds
15 PIECES omﬁfﬂ?_g 9 e
QS-200....ccnmivrnne « Alr vent bolder i vonne 9,959 P&P £2

S-300 —_

A lully adjustable desk top stand foruse
with ail handhelds. Fited coasiat fiy (FAL)

with BNC & SO239 connectors,

— - B e

|
-

[
|

-
e

Tl ——
~ Deluxe over the ear rarpiece.
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constructional

A Simple Deviation Meter

he object in the design of this deviation meter was
to build a self-contained piece of test gear which
didn* require special ealibration or additional
test equipment. Construction was to be simple
and practical and the cost was to be kept to a
minimum hence the ‘local oscillator' required is
another transmitter on the sume band.

The principle is to use two transmitters - the first one to
be tested and a second orie to be used as a local uscillator. This
second transmitter doesn't have to be .m. since it only has to
produce a carrier at the same frequency as the signal on test.

By moduiating the test transmitter with an audio tone
and mixing the two tranamitter outputs, a signal results which
is purely the frequency deviation. This deviation is converted
to a voltage proportional to the highest frequency and thus
indicates the peak deviation ogeurring at the peak amplitude
of the audio modulation.

Calibration is casily carried out by having both
transmitters on c.w. and setting one to a different known.
frequency.

The Circuit

The cireuit is straightforward and signals from the transmitter
to be tested and the transmitter which is to act as the local
ovscillator are fed into the two banks of load resistors R1 to R6.
(See Fig. 1). These resistors have the resistive elements cut as
a spiral on the carbon film surface and by winding the three
turns around one resistor in each hank the twa signals are

James Brett
GOTFP explains
how he
constructed a
“simple”,
“practical” and
“economical”
deviation meter
to check the
deviation of an
f.m. transmitter.
Read on and
discover just
how easy it is.

premveoana

ey Madn circunt board

" Virard tinsr board

R R2
1%0 150 ¥

Fig. 2: The !
authors ¢
prototype S
Deviation
Maeater (see
text).

coupled to the diode mixer, DI,

Both transmitters are set to the same
frequency and with one of them modulated,
one of the outputs fram the mixer is the
deviation frequency caused by the audio
modulation.

Resistors R7 to R9 and the capacitors
C1-C3 form a low pass filter which, al a few
kilohertz gives negligible attenuation, but at
vh.f. virtually eliminates all the carmer and
sum frequencies. This low frequency signal is
passed to the base of Tr1 and is large enough
to give a comparatively square wave output
on its collector. This square wave is fed by C5

T N S pup

into the frequency to voltage converter integrated circuit ICL
The circuit being used and binsed as described in the
manufacturers instructions.

The relationship between the input frequency and the
output voltage on pin 10 is set by the combination of C6 and the
total resistance of R15 plus that set on R17. Capacitor C7 is
made comparatively large and since the circuit works on the -
charge ‘pump’ principle, it provides integration of the signal to
be fed ta the output. The resulting effect is a quick response to
an increasing frequency but 4 slow decay following a reduction of
input frequency. 1

Since the transmitter under test is being modulated with an
audio sine wave, the output of the circuit will respond quickly to
the pusitive peak of the deviation and will not fall before the
next positive peak of deviation.

The output circuit of IC1 is a buffering amplifier and setting
it to unity gain by linking pin 10 to 5, it is able to drive the dual
range voltmeter circuit M1, R18 and R19.

An audio tone of approximately 400Hz for the transmutter is
generated by IC2 which is a conventional Wien bridge osallator,
With C8 equal to C9, R21 equal to R21 the frequency is
determined by the formula:

" 1 u
* 2CpRn ©

For sinusoidal output, the circuit must not become over

Fig. 1: Full circuit diagram of Jarmes GOTFP’s
“simple” Deviation Meter.

085220

Battory
oV

5 R PO T
————— bl —

driven and needs to have a loop gain of three. This is set by the
feedback circuit R23 and the lamp. As the output starts to rise
more voltage appears across the lamp and the filament gets
hotter, increasing its resistance. This increases the proportion of
the output fed back and reduces the overall loop gain, thereby
keeping the output constant.

The circuit can casily become unstable and the ferrite bead
with two turns of wire provides enough loss to completely
prevent 1C2 self oscillating at some very high random frequency.

As IC2 i3 a low power audio amplifier it's able to drive a
loud apeaker directly via the d.c. blocking capacitor, C10. The
test transmitter microphone is placed over the loud speaker to
pruvide the modulation. Alternatively, S2 ean isolate the speaker
and through the attenuation of R23 and R24, can give a signal
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constructional

suitable for direct connection to the transmitter microphone
input. The level in either case is set. by R24

Choice Of Meter

The choice of meter, M1, is not critical, any value of moving coil
ammeter hetween 50pA and 5mA will do. For ease of
remarking, a scale of 5 or 2.5 inain divisions would be best.

Also, to give an accurate range between 5kHz and 25kHz,
R18 should be four times the total resistance of R19 plus the
resistuance of the meter coil. The total registance of the full
combination of R18, R19 and the meter coil resistance should
be chosen using Ohms law to give approximately 4-5V across
the network for full scale deflection current of the meter,

{The full scale voltage of this circuit is not critical since
the calibration is made in terms of deviation frequency using
R17 as will be described later)

S3 open (25kHz position), S2 to
mid position {a.f. off) and switch on
S1. The Le.d. should light up,
showing that the power is en.

Set 52 to the LS position and
ddvance R24. An audio note of
approximately 400Hz should be
heard, For the musically minded,
this is approximately ‘G’ in the
middle of the music scale.

The output of IC2 should be
between 2 and 3V peak-to-peak. If
an oscilloscope is not to hand, the
level can be measured using a
multi-range meter set to a.c. volts,
Since this will readrm.s., a
reading between 0.7 and 1V should be
indicated. If the level is outside these
limits, increase the value of R23 to
reduce the amplitiide or vice-versa,

Set 82 hack to ‘'off" and connect two

Fig. 3: An inside
view of the unit
showing method of
construction using
Veroboard (see

Suggested Layout

Suggested layouts are shown in Fig, 4

H3L3W NOLLYIA30 3115 § 071NA 0L MOH 0 97131 1109 L1348 SIWGC

and Fig. 5 and the wiring of the panel transmitters to the two ¢oaxial inputs, text).
components is {aken from the full Set S3 to the 25kHz position and both
circuit diagram in Fig. 1. transmitters to the same frequency and

The two banks of load resistors, R1 nutput pawers of g watt or 8o.
ta R6, are mounted directly onto the Switch on both transmitters and,
coaxial plugs and the earth tabs although there may be a very slight
keeping the leads as short as possible. meter movement, it should be basically
One reslstor in each bank 18 wound at zero. Adjust one of the transmitters
with three turns of plastic covered wire up or down 25kHz. The meter should
leaving long ends to be twisted and Fig. 4: Close ap view of main board  now read and by adjusting R17 it can be
brought through the grommeted holes  sshowing lay-out. (see text for detalis. ‘made to read full scale of 25kHz.
to the mixer board. on lay-out). If one of the transmitters can be

Each resistor bank is screened set to smaller step changes, make the | Component List
uging a thin aluminium sheet which is change and check that the meter now K .
cut carefully to make a tight fit with the lid and bottom of the reads the set difference in frequency between the two. If a Paiigtors. Fiwd
box. If a box with circuit board guides is used only with the difference of 5kHz can be set, put S3 into the 5kHz pasition | 1W 10% Carbon Film
Joint between the dividing piece and the main screen negds to and check that the meter agnin reads full scale. The unitis | 1502 R1-R6
be fixed with nuts and bolts, the mixer board is wired and now tested and calibrated for deviation measuremenisto be | ¢ 05w 0% Carbon Film
mounted on short pillars in the box, made.

The rest of the clrcuit and components are mounted on the ?g‘oi y 23333 9
1id and wired to the suggested layout in Fig. 5 to avoid the A Bt 2200) R16
screened load compartments. The battery is fitted into a 25mm pp Icatlon 56082 R26
Terry type tool clip and held into place by an elastic band The transmitter to be tested and the one to act as the focal géz 5%(2,
across the open ends of the clip. oscillator are conneeted and switched on at power levelsof a | 3Kg R21, R22

If the speaker has no mounting Jugs it can be held in place watt or two, Calibration at 5 or 25kHz may be carried out 10K R14, R25
using three countersunk headed screws round the outer edge a8 described above. 8222’:‘& gig
of the speaker and the edge. of the speaker frame trapped by Set both transmitters to the same frequency and place 220K R1l
using large plain washers under the the microphone, of the transmitter | Seetext K18, R19
nuts (a matrix of holes having been, on test, over the loud speaker. With | po e i v obe
drilled to let the sound out). 82 in the LS position adjust R24 o

Since in use, the microphone of give a sound level equivalent to lzgf\,‘av;b’f":""“"" ’éil";
the transmitter under test will be speaking into a microphane, The
placed directly over the speaker - a meter will indicate the maximum Capacitors 15V d.c. or greater |
piece of thin foam sheuld be placed deviation from the centre frequency | R
over the matnix of holes or a ring of of the transmitter. If the automatic ggﬂf &rr:m:z }Q g({;'cz'm
soft rubber glued round the gain of the audio amplifier in the 0.1pF Poly 10% c8,Co.C11
circumference of holes. This is needed transmitter is working correctly, ?ﬁ‘m g
to prevent unwanted vibration or quite substantial adjustment of R24 | 1yF Electrolytic C5
other hand induced noise affecting the will only produce a small changein | 470y Electrolytic Ci0
sinusoidal sound and giving meter reading. Semiconductors
tnaccurate results. If it's not practical to apply the

Once the components are all Fig. 5 Close up view of the two input  mierophone directly to the loud BQRI%I a1 g;
mounted and the interconnections ports and coupling methad (see text). speaker, a lead can be made up with ll!CS;OB i pai Trl
between the components wired as far a connector to mate up with the L.M2917N IC1
as possible a careful wire check should trangmitter microphone socket. A LM386 Ic2

be made. Finally, the main circuit
board is wired in with wire tails long
enough to allow access Lo both sides of
the ¢ircuit board and the panel
components, the probable best position
over the meter and speaker.

Careful Inspection

After a final (careful) inspection and
wire check, the battery is connected.
Set R17 and R24 fully anticlockwise,
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. Constructional lay-out

using Veroboard.

Readers wishing to build their own
Deviation Meter using Veroboard rather
than designing their own printed circuit
board lay-out can obtain (free of chargo)
photocopies of the matnx board lay-out
used by the author. To receive the
photocopies please send an A5 self-
addressed stamped (26p) envelope Lo the
Editorial offices marked as Deviation
Meter Details.

switch will probably have to be
included connected to the
microphone connector to replace the
p-Lt. switch.

As a typical guide, an amateur
transmitter on narrow band f.m.
(n.b.f.m.) should give a deviation as
measured of 2.5kHz. The deviation
meter can also prove useful in
comnparing differences in transmitter
output frequencies or such things as
vf.o. calibration, ete. 2 4

Miscellaneous

1.5V/25mA lamp (Tandy 272-1139),
meter {see text), loud speaker -
miniature Bf}, two coaxial panel
connectors with earth tags, mono
jack socket, gmnel led.,
switchex, DI
9V PP battery and snap
connector, two metal box
110x190x55mm (approx)
aluminium sheets for screen,
knobs for variable resistors, wire,
two small grommets, pillars, nuts
and belts.

two SPST

DT centre off switch,
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review

The R

Richard
Newton GORSN
takes a long,
hard look at the
Alinco DR-
MO6TH S0MHz
Mobile
Transceiver and
pits it against
other rigs in
order to give
you a fair
opinion of this
“refreshingly
easy to use”
transcelver.

22

‘have access to 50N Hz.

few and far between and

he 50MHz allocation is a band that
1 have seen grow in popularity since [
was first licensed nearly ten years ago.
More and more we see dedicated
equipment come onto the market and it
would seem most h.f. mobiles now
have a 50MHz capability. But, if
you do not hold an h.f. licence, then
it'’s a little extravagant to
purchase an h.f. mobile just to

Dedicated 50MHz multi-
mode transceivers are still

the most inexpensive
option still seems to be a
transverter.

However, should you
want £.m. only operation,
then there are a few
options open to you, one of
which is the Alinco DR-
MOGTH. This is a dedieated
50MHz f.m. mobile transceiver,
offering coverage from
50.000MHz to 54.000MHz. It
gives you the choice between 2W and
20W r.f. output. The radio is pleasing to the eye and
is finished in black metal and dark grey plastics. It
appears to be well made and is supplied with a fist
microphone, power cable and mobile mounting
bracket.

The DR-MO6TH 1s approximately 140mm wide,
40mm high and 154mm deep. A large proportion of
this 18 heat sink. The radio is about the same size as
most modern v.h.f/u.h.f. mobiles and, to be honest,
has a very smart appearance. It’s supplied with a
handbook, which wasn't the most comprehensive or
easy-to-read manual I've ever seen, but it was
functional.

The DR-M06TH Features

The DR-MO6TH has most features of 4 modern
mobile radio. The radio has 100 memories, CTCSS
encode for repeater access (however CTCSS decode
for coded squelch is an optional extra). It will scan
the v.f.o. range and it will also scan memories.

The transceiver also has a priority channel
monitoring. It can be zet in either memory or v.f 0.
and will keep a listening watch on either the last
selected memory or the last selected v.f.0. frequency.
(1 used this to monitor the local chat frequency and
the Calling freguency at the same time).

All the controls for the DR-MO6TH are on the
front panel, A bright orange button controls the radio
power ‘On/Off’ and two well-proportioned rotary

knabs control Squelch and volume. A larger rotary

knob controls the tuning through memories and v.f.o.
range - this is also used when setting up options such
as the variable tuning steps and repeater offset. Push
buttons then control the other functions.

Sensibly Laid Out

The controls are well labelled and sensibly laid out.
However, speaking as a mobile operator, I found that
the priority given to some controls were not as | would
have expected. Most controls have two functions, a
primary use and a secandary use. On the DR-M06TH,
the 'F” key is the key that one depresses to gain access
to a button’s secondary use.

Most control keys were all right, for example, the
‘Reverse’ key was given priority, the secondary
function on this key being the ‘Priority Monitor”
function. However, the ‘Tone Squelch’ and ‘Lock’
facility shared a control button - in this case, the ‘Lock’
got secondary place.

My personal preference is that an operator
should be able to ‘Lock’ and ‘Unlock’ a mobiie radio
with the ease of one button operation. The CTCSS
tones would be mostly used for repeater access, this
could easily and most conveniently be placed in
meniory in any case and should have been given the
secondary place.

Another example of what I considered to be
ancorrect prioritising of controls on the DR-M06TH
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was the “Time out Timer' being given primary On Boxing Day, we all set off to vigit my Mum and. i1
status over the ‘Shift’ facility on a button. The only Dad in Minehead, Somerset. On the first leg of the n
other one that perplexed me was that ‘High' and journey | had arranged to call Terry G7VJJ who was 1o
‘Low’ power selection took second place to MHz set up at home using a Trio 9000 144MHz multi-mode n
tuning. (However, I accept that these criticisms with a 144-50MHz transverter into a W2000 tri-band )
amount to personal preference and not everyone may antenna. Terry and | managed a contact on 50MHz. Mgﬁ IH
agree with me). Terry gave the radio a good audio report saying that it

The DR-MO6TH was refreshingly easy to use, ‘sounded very good’. However, we did lose contact after o
the controls are kept to a minimum without losing & relatively short distance, probably only about four to 'euresents
the effectiveness of the radio. The memories were six kilometres.
very easy to programme and due to the good On the journey, | was talking to my dad {John Uﬂd Ualue
labelling and ease of operation, the DR-MO6TH GBEAM) via the Wells repeater, GB3WR, on 145MHz. g

=
G »
— =
=x=)
=
| e |
—
'
=
—
[ =]
—
=]
I mentioned that | was monitoring 50MHyz, [ gave the ‘ %
frequency | was monitoring and stated that ] was in 'ﬂ_r mﬂnell : P o)
the YeovilIlminster area. (HINT, HINT!). With that, a J ———
booming signal came in on the DR-M06. It was Dave ==
G4JXK who had monitered my conversation on m
GB3WR and had been kind enough to answer my pled —]
for a contact. ~rm
[ was just entering the Ilminster by-pass and Dave =
said he was in Barrington, some six kilometres north 1= g
of the town. [ would estimate we were about 12km =
away from each other, Dave was a wonderful signal b
and said [ was 'a good strong signal’ with him. The =
received audio on the DR-MO6TH is really very good. €
‘We had a very pleasant contact. 1 eventually lost g
contact with him in a little village called Henlade. a —_—
distance of about 14km. -
During my conversation with Dave, I mentioned ===
that I had only managed a short haul with Terry T
earlier in the journey, Dave told me that this did not oo
surprise him too much as 50MHz often did this. This E
seems to be where it differs from 144MHz. He told me T
that medium and long distance can be a lot easier on -
50MHz. DX is also a lot more of a possibility given the c—
right conditions. It has to be said that most E
intercantinental DX will be found on side band. =
Later in my journey | was contacted my brother, [ e
The Alinco DR- William G7GMZ, on 50MHz. William was operating —
MO6ETH 50MHz my Dad’s set up in Minehead. The set up there is, — =
L
=
{ e |
o g
—_
p— =

f.m. transceiver. again, a W2000 base station vertical antenna Fig. 1: internal view
connected to an fcom [C-551D 50MHz multi-mode (top) of the DR-
transceiver. MOETH showing

William and [ tied up at a distance of about 27km. the extensive
was up and running and programmed with all the Dave’s wisdom was then confirmed as 1 heard him call heatsink:
memories that | wanted within about half an hour
of me unpacking it. Continued on page 25...

Out And About

Having programmed the DR-MO6TH, | decided to
give it a go ‘out and about’ on the air. It was a mabile
radio, so the obvious place for me to put it was in my
car.

Due to an ever-growing family - in size and not
actual numbers - my wife, Diane and [ ‘invested’
(Hmmm) in a newer and larger car recently. | only
mention this in order to illustrate that | can now
empathise with those owners of modern cars, who
cry: “Where on earth do | put my mobile radio!?” The
Alinco DR-MO6TH is, as | have mentioned, a comparct
little unit - this helped in finding a spot.

The Alinco shares the standard type snap-in d.c.
power connector found on most vh.f. and u.h.f,
mobiles. [ managed to install it into my car quite
easily, using existing wiring for my existing
144/433MHz mobile. This meant that the whole
operation took about an hour. This did NOT include
the considerable negotiation stage with Diane!

I connected the DR-MO6TH up to my antenna
and positioned it for 50MHz, I got an s.w.r of 1.3:1. 1
set all this up with Terry G7VJJ lending a hand. We
did it, believe it or not on Christmas Day! What
dedication!
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Please mention Practical Wireless when replying to advertisements

Universal Radio Communications trading as: Phone/Fax:

(01227) 749352

E-mail: unicom@cqdx.co.uk
Web site: www.cqdx.co.uk/unicom

112, Reculver Road, Beltinge, Herne Bay, Kent CT6 6PD

@ MAIL ORDER HOTLINE ©

01227 749038

® All major credit cards accepted @® Prompt Despatch @

IC-706MKIIG | [ Dx70TH |

® HF & 6M coverage
® 100W HF & 6M

® SSB, CW, AM, FM,
® Speech processor
® Full break-in on CW

@ HF -6-2-70cm

@ 100W HF & 6M

@ DSP filters & equaliser
® SSB, CW, AM, FM,

AFSK ® CTCSS encoder
® Pac:et {1200/9600) ® 100 memories
ready :
N filter
® Bullt-in memory keyer ® HF tq 70cm band coverage s::g;’:d' b
® CTCSS & DCS for FM ® DSP filters ® Seperate antenna
:[3)"0 I":/‘*F”(;“es ® High stability transmitter {acks '
ua S
B T antetins jacks ® 107 memory channels C All mode squelch
. / ® Tone squelch as standard J
@ Narrow FM capable -
\ _l -
)

® Simple operation
\ _l_, .

L C) )]
Pi=for latest pncef s

A Selection from our extensive range of pre-owned stock

HF Transceivers l 70cm Receivers & Accessories
IC75 PV £495 | ICA7IE M/mode base 12VDC ...........£495 | Kenwood RS000 HF / VHF oo E649
1735 HF100W 12VDC oo £495 | FT-780R M/mode mobile 10W ... o259 | Yaesu FCT0  HFATUonn £99 |
IC-730 100W 12VDC....oocerravrrrnne 295 | FI-790R - M/mode portable IW.............£199 | Tokyo HL-66V  6M lincar 60W .............£95
AT48  Handheld, keypad. ... 99 | NRNB-3OW  2M linear 30W ... &5 |

2m Microset PTI012 12APSU ..o £49
FT-290  Multi-mode inc Mutec f/e...........£229 l Multiband
IC-206  Multi-mode mobile 10W ... £195 | IC-32AT 2M / 70cm handheld ...............£150
TR7SIE M/Mode mobile ..o oo 87 |

|

IC21IE  Mutek £295

For full Ilst please phone phone, fax ~or e-mail us or wsnt our web site: www.cqdx.co.uk/unicom

FOR ALL YOUR COMMUNICATION NEEDS
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“The DR-MB6TH is a well made, easy to operate, smart looking unit”.

...continued from page 23

in and speak to William, I could hear Dave but he
could only just hear me down in the noise.

Experience & Journey?

My experience on the journey showed me that 50MHz
was a lot different to 145MHz. [ was still a little
concerned about the way the DR-MO6TH was
behaving, I was not sure whether it was the radio,
the antenna system or just the way 50MHz is.

So, in order to allay my fears [ decided to do some
comparisons. The only other radios | had access to
with 50MHz was William's [com IC-706 Mkl and
Dad’s Icom IC-551D - a dedicated 50MHz multi-mode.

William and I went on an expedition to Selworthy
Beacon, a high point overlooking the Bristol Channel.
We used the same antenna and switched between IC-
706 and the DR-MOGTH. My Dad, John GBEAM,
helped from base camp and gave several reports, It
was difficult to get a true comparison on transmit
because of different power outputs, however, the
Alinco compared very favourably with the lcom IC-
706 Mkl on receive. The IC-706 Mkl has three receive
settings, Attenuated, normal and pre-amp. The
Alinco DR-MOSTH out-performed the ‘706 on receive
on the first two settings, the received signal on the
Alinco DR-MO6TH was basically equivalent to the
‘706 set on ‘Pre-amp’.

As a last test of the radio on the air | went back
fo Dad's shack and connected it to the W2000 Tri-
Band vertical for 50/144/433MHz. Using a coaxial

Specifications

General

Frequency coverage 50-54MHz

Frequency steps 5. 10, 12.5, 15, 20 and 25kHz
Antenna impedance 504} unbalanced

Power supply
Current drain at 13.8 V
Transmit

recelving
Dimensions
Weight
Transmitter
Output power

Emission type
Modulation system

Max. frequency deviation
Spurious emissions
Microphone

Offset

Receiver

Recelving system
intermediate frequency
Sensitivity

Selectivity

Audio power output
Speaker impedance

13.8V d.c. {2 10%)
Approx, 6A on high power

Less than 800mA squeliched

140mm (W) x 40mm (H) x 154mm (D)
Approx. B60g

High - 20W (approx.)

Low - 2W (approx.)

F3E (f.m.)

Variable reactance frequency
modutation

= 5kHz

-80dB or under below carrier
Elactret condenser microphone
from 0-15.995MHz

Superheterodyne Dual
Conversion

1st - 10.7MHz. 2nd - 455kHz

12dB SINAD - 16dBu

More than = 6kHz at -6dB

Less than £ 15kHz at -60dB

More than 2.5W at 10% Distortion
82
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switch we switched between his 551D and the
Alinco DR-MO6TH.

I tuned the band and put out some calls with
little success. Eventually 1 heard a QSO in progress
and politely called in. Dave G3ZXX/M and Jeff
G7SSG welcomed me in. Dave was at the site of &
proposed 50MHz repeater, GB3WX. He was doing
some tests for coverage, so this became rather a
mutual help session with reports flying to and fro.

Dave was in a car with a quarter wave
antenna near to Wincanton. Jefl was a base
station also in the Wincanton area, this was
distance of about 80km. Both Dave and Jeff gave
the DR-MO6TH a very good report on signal
strength and audio quality. This was a very
pleasing and interesting contact to complete my
on-air tests. Again, a comparison with the ‘551D
on transmit was difficult because of too many
vanrables. Direct comparison with the received
signals showed that there was no discernible
difference between the two radios.

With any fears [ may have had completely
allayed, I consider the Alinco DR-M0O6TH
represents good value for money. | was very
pleased with it in comparison with the other
50MHz radios | could find. The receiver seemed
sensitive and the 20W output was a good solid
output power that meant that 1 made contacl with
everyone | heard and called.

If you are happy with f.m. only, the Alinco
DR-MO6TH is a convenient and relatively
inexpensive way of getting on a band that is
gathering momentum, Repeaters are slowly
appearing and over the last few reviews | have
done on 50MHz equipment | have noticed more
Nets’ appearing. Sometimes these Nets' can
cover quite a large area.

The DR-MOSTH is a well made, easy to
operate, smart looking unit. It seemed to work
well as both a mobile and a base station and
always got complementary reports on the
transmitted audio.

My thanks go to Nevada, 189 London
Road, North End, Portsmouth PO2 9AE, Tel:
(01705) 662145, for the loan of the Alinco DR-
MO6TH for review. The price of the
transceiver is £249.95 including VAT plus £8
for next day delivery. 124

Fig. 2: Internal view

{bottom} of Alinco DR

MO6TH.

‘.. the OR-M06TH

Lwas up and
running and
programmed
with all the

memories that |
Wwanted within

about half an
hour of me

| Jpacking it

Richard qave the
linco DR-MB6TH

d reviewers

score of Six out

of ten!
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TELEPHONE
SALES ON:

01
922

41
a7
96

Ask for Dave
{(G1LBE)
Open 7 days per
week till 7.00pm

WEB SITE
hitp/fffeespace.wirgin neUradio.world
E-mail
radiosvorid@virgin.net

g E_

There is NO CHARGE for
using credit cards

WANTED
USED
EQUIPMENT

PX WELCOME

BEST PRICES
PAID!

'y CHESLYN HAY, WALSALL

Please mention Practical Wireless when replying to advertisements

"5 RADIOWORDD

- b (WEST MIDLANDS)

1
La=h

TEL SALES& SERVICE: 01922 414796
FAX: 01922 417829
MOBILE TEL: 0850 099244

37 COPPICE LANE

WEST MIDLANDS WS6 7HA

WE ARE § MINS AWAY FROM J11 M6

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

YAESU

KENWOOQOD ALINCO

@)
ICOM
gnbefievable discounts. ng Tor details|

N STOC
L FT-920AF Ts-870 DX-70TH
) HF & 6m built-in tuner  Still the only true DSP HF +6M
IC-706G with FM & FREE AM/FM  radio with TX,EQ N/R.
HF 6m, 2m, 70cm Fiter. £3499 £1699
£1099
g . .

F‘ - 'm - DR-‘MOG
W E 6M MOBILE 20W
5 FT-1000MP AC Ts 57ODG £215

IC-746 Dual Receiver. Dlgilal Dedicated HF mobile-
HF. 6m, 2m 100W, 100W 100W Competition radio. base DSP with built-in &
100W with tuner built in. ner.
£1395 RS DR-140
FT-VX 1R 2M mobile 50W
VHF/UHF TH-G71E £220
Handie. Full 5 Watts
v Micro small. power. Wide
5 ‘ k £199 band receive.
ey I . £239
PCR 1000 1
Computer driven DR-430
receiver. Mobille 70cm
s A £220
L FT1-847
iC-T8E The new mobile- TM-G707
Triple bander. 5W  base. DSP HF 2m-  The new mobile package
output, 70cm 50MHz. with features: High DJ-G5
Military spec. £1499 visability display, 5-in-1 IM/70CM handie
£2 programme memory, £237
memory name function,

multiscan facility & built:

in cTcss, £299

&

FT-100
HF 6m/2m/70cm extra
small mobile.
Infarmation to follow.

PRICE MATCH

Up to 5% extra discount may be available on
selected items.

IC-T22E
2m handie 5W,
£185

WE STOCK ALL ACCESSORIES FOR THE MAIN BRANDS DISCOUNTED BY 10%

Microphones - Icom amp. % Yaesu FT-847 options
SM6 ohm, 8 pin, desk mic .£59 MC-80 algctret desk mic with pre-amp. m ATAS-100 active tuning ant system _...... £22¢

SM8 1./800 ohm selectable, 8 pin MC-85 vlectret desk mic with pre-amp FC-20 automatic ant tuner 197
desk mic. .. £100 & compressor H125 pmp.100 AgX desk top mic. £93
$M20 6000hm, 8 pin, deluxe MC-90 desk mic for DSP transceivers....£169  vE.115C 455kHz/500Mz Collins Machanical
desk MiC....... s Speakers - Kenwood filer , £89
Speakers - lcom SP-23 station loudspeaker for YF-1158 02 2 7kHZ SSB fiter Collins

SP20 base siation loudspeaker with audio TS-450%6905/5700 £82  Mechanical £89
fiter . £125 SP-31 station loudspeaker for o olec stock aif makes. of
S$P21 base station loudspeaker. g65 T1S-8508703 £450 antennas:- Cushcraft,
Microphones - Kenwood SP-950 station loudspeaker for Diamond, Sirio, Watson,

C-60A dual impedance desk mic internal pre-  15-950SDX. 6 Pro-Am, etc.
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RADIC

Piease mention Practical Wireless when replying to advertisements

GRVICE 5

37 COPPICE LANE
CHESLYN HAY, WALSALL

WEST MIDLANDS W56 7HA
SALES & SERVICE TEL:

01922 414796

FAX:

01922 417829

WE ARE § MINS AWAY FROM |11 M6

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

v Al types of repairs
undertaken and carried
out by experienced staff

ve Alignment and calibration
using ‘state-of-the-art’
equipment

\/ Modifications undertaken

‘/()riginal manufacturers

spares fitted

v Al repairs guaranteeed

v We aim to turn around
repairs within 7 working
days at very competitive

rates

FINANCE NOW AVAILABLE. PHONE FOR DETAILS!

USED EQUIPMENT PRICE LIST

MAKE
ALINCO
AOR

ICOM
ICOM
ICOM
ICOM
ICOM
ICOM
ICOM
ICOM
ICOM
ICOM
ICOM
ICOM
ICOM
ICOM
iCOM
ICOM
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD

MODEL PRICE
7030 General Coverage Remote ;

IC 706 MK1 ......cocccorercscvccomeenienerasssomanmressascsssrsansnsssensendo 099,00
IC735 General Coverage £425.00
IC W32E Dual Band Handie...........cccocoocrerrrrnnnrnnnn.. £200.00
IC 820 Base Dual Band............cccommrverreomnneiennacrnnns £675.00
IC-275E 25W MULTYMODE .............ccooccmrmrrmerrerennr... £550.00
IC-781 TOP HF..... e £1,995.00
IC-970H P/S WIDE RECEIVE S00MHZ ................ £1,495.00
SP-20 e e £80.00
IC-706 MK 11 g £650.00
IC-575A 50MHZ BASE ... £575.00
IC-271E MULTI-MODE 2M BASE ......c.cconeutemmmsanncrronss £395.00
IC-151A......... £495.00
IC-756 HF + 6M £1,195.00
IC-920H TOP UHF-VHF BASE - 800MHa.............£1,495,00
IC-706 MK 1. coicmirerrrmmarrrenrancn. i £990.00
IC-2710 TOP DUAL BANDER......occvrmrercrivcrmcererrsnns £295.00
R5000 Receiver + Converter £500.00
TS 5700 DSP General Coverage..........c.ccoouurecsvnn. £ 790,00
TS 670 7-21-28-50MHz Base eirinrierennnnee £ 325,00
TS-930 SAT BOXED.........occoccrccrimnrnrirenrcercceccnernnn . £8675.00
TS-140S 0-30 RX TX.ovcovrcimrcccsserricrecsrssnnnrnn. £400,00
MC-90 DSP MIC ’ sk £100.00
SP-930 SPEAKER..........coeveeeerecmssnerarecsier e se e £50.00
TH-78E DUAL BANDER..... . ...£195.00
MC-60ADESKMIC............ .£70.00
TS-440 SAT "MINT™ ......crrrcccvsiinisssnsstersennennssnsenesns£595.00
TH-G71 LATEST DUAL BAND HANDEE ....................£200.00
TS-870S i £ 1,395.00
TS-950 SD

DSP-100 DSP UNIT.....crcencmsrecenacasaeararmacenns
TS-870 SAT 0-30 DSP
TS-850 SAT 0-30 ceoooiirceccacercsssmsesssconecssiceiscenn £895.00
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MAKE
KENWOOD
KENWOOD
KENWOOD
KENWOOD
KENWOOD
MFJ

MODEL PRICE
TL-922 HF AMP. T e A e ok £950.00
R-5000 RECEIVER WITH CONVERTER ....................£650.00
TS-450 SAT 0-30 ..o eenisasisn £650.00
AT-300 OUTDOOR ATU........cccoocvurmmemanrnrsmmmriscsmseseans £260.00
TS840 SAT ...t sesis s sms s s srares £500.00
989C ANTENNA TUNER 3KW.....cc.ccoovurrrcrm s £250.00
986 ANTENNA TUNER................... v £180.00
TINY-11 PACKET CONTROLLER .. CaaT £80.00
SAGRA 600 750WATT 2M AMP........cccommccrsosrcvsenns £575.00
FT 8500 Dual Band..... e £325.00
FT 890 HF GEN "85 NBW" ..icveviveereivosecrenesssesnssonsionnss £600.00
FT 840 ...£500.00
FT 290R 2m Multi Mode £195.00
FT 290R 2m Muiti Mode............... v £225.00

FT-1000 MP AC LATE SERIAL No. 8F DISPLAY..£1,695.00
FT-767 HF GEN COV + 2M + 6M oo £750.00

FT-8100 DISPLAY .... Tl ...£295.00
R U £975.00
FT-10 2M HANDIE ... e £125.00
FT-11 2M HANDIE £140.00
[T ETLC) 4 [ RS —— ....£450.00
FT-920 FM 98" .......comrmsmmsimniensensenrnnnf 1,099.00
FT-736R 2/70/6 ........coucoviciccrecscrnciinnns e £950.00
FT-736R 2/70/6/1.2GHz e £1,099.00
FTO90AC ... cncsenre e sisssssseseceenrencons . 395,00
FT-847 EX-DISPLAY...... ....£1,275.00
R o ———— £400.00
FT-380 HOME BASE....... £495.00
SPEI02'SPEARER . s o st oo i £50.00
FRG-100 MINT CONDITION WITH PSU ..o £350.00
FT-790R MKTT T0CM......csicicsrinaanssssssisiccssssind £325.00
FRG-8800 + CONVERTER.......ccoorsvcrerrirccvcrirccrern.....£325.00
FT-1000D  200WVAHL.....c..onsuvecsrissesrensrssmmesionismasecanns £1.795.00
FT-920 DSP 0-30....ciioicsiccismisiisacmnsonsisssnsasanon .....£850.00
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radio basics

In this month’s
column Rob
Mannion G3XFD
takes time off
hetween ‘Radio
Basics’ projects to
answer reader’s
queries on getting
the best out of their
radio and suggests
simple

1odifications to
help achieve good
results.

efore | start the
preparations for the
next ‘Radio Basics'
project (more on that
later) I'l] break off to
answer some queries
on reception and how
to improve it before replying
directly to one or two
interesting points raised by
readers.

Firstly, | should like to thank
the readers who've contacted me
by telephone, E-mail and letter
asking how they can improve
things on their existing receivers.

This question - by far the most
commonly asked - 18 rather
difficult to answer in general
terms. However, having looked
through the various letters from
readers | have seen that the vast
majority in this category come
owners of older transistorised
communication/general coverage
recelvers.
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Looking back
over the years to
the early 1960s
I've got to admit
that [ always
fancied a Perdio
‘Town & Country'
receiver. It
covered 1.8MHz
{“Top Band' and
the old ‘Trawler
Band’ up to about
6MHz, | believe).
And it appears
that quite a few readers have
receivers of this type and vintage
which require ‘hotting up’,

The older British made
receivers are joined by the huge.
number of Russian made "Vega'
receivers (the types using the
‘turret tuner and built like the
proverbial tank’) together with the
cheaper ‘multi-band’ recejvers
that are often seen advertised as
‘special offers’ in the national
newspapers - particularly in the
weekend supplements.

The Problems

Some of the problems the readers
are finding with the type of
receiver mentioned involved
interference, overloading on
external {longer) antennas and
difficulty in tuning. Additionally,
several have written to me saying
that they've tried to use ‘good
quality’ portable Jong and
medium wave receivers in
conjunction with
the ‘Radio
Basics' 3.5MHz
to IMHz
{medium)
converter (with
little success).

Let's look at
interference
first. The most
common source
of interference
particularly for
the h.f.
broadcast band
listener and
those looking for
weaker

Amateur Radlo  Fig. 1: Many radio enthusiasts start off by using simpler
signals has to got receivers such as this Goodmans set. Although ideal for truly
'portable’ listening, a different approach has to be adopted
when the user wishes to obtaln better short wave reception

to be the
domestic TV

radiate signals strong enough for
TV ‘Detector’ vans to receive up to
3km away from the TV set! So, if
you're near to a TV (many flat
dwellers have this prablem from
neighbour's TVs) and want to
listen to long, medium or short
waves what can you do?

The answer is first: run the
receiver from a battery source if
possible as much radiation comes
through the mains. Secondly,
place your receiver as far away
from the TV set as possible.
Thirdly, whenever possible use a
receiver with a screened metal
case in conjunction with an
external {screened input lead)
antenna. Additionally, although 1
know it's difficult for many people
to persuade others in the house to
switch off the TV - (it’s quite
surprising just how many people
have the TV on when they're not
watching - try asking! | do the
same myself sometimes).

Other forms of interference
come from sources such as
thermostats, central heating
ignition systems, fluorescent
lights (particularly bad), motors
and other household appliances.
And although curing the problems
can be very difficult - especially if
you have liniited experience - the
problems can be dramatically
reduced by operating your
receiver from a non-mains source:
It's often the easiest and most
economical way of reducing mains
borne interference - especially if

receiver. These  with an external antenna {see text).

are extremely
potent
‘transmifters’ and they radiate
powerful signals from various
circuits, The main culprit being
the scanning coils associated with
the cathode ray (picture) tube.
The ‘timebase’ (the line
timebase signals can be heard
throughout the broadcast bands
right up to 30MHz in some cases)
can penetrate through walls and

you can run your radio from a 12V
battery source or something
similar.

Incidentally, one reader rang
me at the office one day to say
that radio reception on anything.
other than Band TI v h.f. fm.
services was virtually impossible
due to a continual ‘buzzing’ sound
all over the long, medium and

short wave bands in the evenings.
Fortunately for him, we were soon
able to discover the cause and it
was very easy to overcome!

One of the first questions I'd
asked the reader was *Do you
have fluorescent lights’ in your
radio room™ The answer was very
positive: *No ... [ won't have them
in the house other than in the
kitchen”,

Puzzled {mainly because the
interference sounded so much like
that from fluorescent tubes) |
asked some more questions.
Finally we discovered the problem
- the reader had fitted the
relatively low powered so-called
‘economy light units’ which are
mostly miniature (coiled tube)
florescent lamps,

Even the more modern lamps
of the kind the reader had can be
a potent source of interference
close up. However, those of
Eurepean manufacture are now
much better, but don't be fooled
they are still fluorescent tubes in
disguise and can still radiate
interference. In my opinion you're
better off with a standard
incandescent (filament) type of
bulb in your radio room.

Overloading Antennas

One of the other troublesome
problems is the overloading
caused to simpler receivers by the
connection of external antennas.
Many ‘Radio Basics' readers have
run into this annoying
difficulty - especially after
they've gone to the
trouble of erecting what
they consider to be a good
outside antenna.

However, instead of
improved reception
“everything went
haywire” one reader
wrote in to say (his letter
joined many others an the
same topic!). He went on
to explain that all he’s
done was to connect the
new antenna directly into
the ‘external antenna’
socket of his older
receiver. “What was
wrang in doing that™ he
asked me.

In answer | had to tell
him that the problem was
caused by the receiver
being overloaded by the
tremendous increase in signal
levels. In fact, the reader whose
letter I'm quoting from said I
could even hear my local
commercal medium wave station
on top of everything else | was
receiving’”.

Unfortunately, what the
reader described in his letter was
obviously overloading and what it
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referred to as ‘cross modulation’.
The effect is - unfortunately -
impossible to eradicate on simpler
receivers, but you can easily
modify the way you feed the
signals into the radio, thus making
a compromise between getting
better reception and minimising
the overloading and cross
modulation,

The simpler receiver, Fig. 1. is
available in many forms and from
various manufactures (I've got a
very similar version marketed by
Philips). It is in fact quite
sensitive, but when connected to
an external wire antenna of more
than three metres long, can easily
overload the receiver with strong
signals from the band you're
listening on together with
transmissions from other bands;

However, it's very easy to
attenuate’ the incoming signal
somewhat, without losing all the
advantages of the external
antenna, by actually wrapping the
external antenna'’s wire {I'm
assuming you will use insulated
wire for the external antenna)
round the telescopic whip antenna
for approximately four to six
turns. This will make a
remarkable difference - try it and
see.
UIf you want to be really clever
(providing you have access to a
good external ‘earth’ connection
vou can then attach the previously
un-connected end of the external
antenna to earth. This wll prove a
crude ‘transformer’ action and will
help reception further).

Antenna tuning units {a.t.u.a)
can help minimise strong ‘out of
band’ signals but require a
receiver fitted with ‘external
antenna and earth’ connections. A
suitable (receiving only) design
will be appearing in ‘Radio Basics'
very soon as | realise that many of
you will find it to be of great help
improving reception.

A 1] Ma®
Tuning Difficulties
F Most readers using simpler

receivers, particularly those with
analogue tuning (the traditional
tuning scale with mechanical drive
and moving tuning scale indicator)
report that they find that they
have tuning difficulties, In other
words - the tuning rate is too high
(fast, or ‘coarse’ are other common
terms) for the narrow frequency
segments needed to listen to
Amateur Radio and even h.I.
broadcasting transmissions.

The ‘Stecpletone’ receiver, Fig.
2, has a much larger and easier-to-
use tuning scale than the smaller
receiver in Fig. 1. It's also
equipped with fine tuning’ to
provide some bandspreading.
Usually achieved by incorporating
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a small set of variable capacitors
tonnected in parallel with or
within the main tuning capacitors
and operated by a concentric or
separate control). However,
because it is larger - it's not so
portable as the radio in Fig. 1. You
pay your money and take your
choice!

Lack of ‘handspread’is always
a problem on older/simpler
receivers has always been a
problem. In the old days (40 years
or so ago) we often used to make
larger tuning knobs (stick-on fibre
or cardbourd disks were popular)
or even used ‘Meccano' gearing!
However, in all honesty [ suggest
that you don't modify existing
receivers - it's not worth it in my
mind and we've got an interesting
project coming along soon to help
in this area!

Resolving Signals

1 was temporarily 'stuck’ in
choosing a heading for the next
topic because it
could also have
been included
under the
heading of tuning
difficulties’.
However, on
reflection |
thought it best to
address the
queries under the
chosen heading
‘Resolving
Signals'.

The signals to.
be resolved - or
rather the signals
that the listeners
would like to
resolve - are
mainly Morse
{c.w.), single
sideband
suppressed carrier
{normally referred 10 as s.s.b.} and
narrow band frequency modulated
(n.b.L.m.) signals. The first two
{c.w. and 5.5.b.) are relatively easy
- provided your receiver is fitted
with a beat frequency oscillator (to
provide a 'local carrier’ to create a
‘beat note’ to make an audible tone
for the Morse signals or to
‘artificially’ reinsert the ‘carrier’ of
the s.5.b. signal®, See note
below.

(*The s.5.b. signals we use
notwadays are actually a
specialised form of amplitude
modulation. At the transmitter the
a.m. signal ts produced in the
normal way, specially processed to
remove (in practice - greatly
reduce) the ‘carrier’ wave, and then
- usually - the speech sidebands’
{which are ‘mirror images’ of each
other, just above and below the
carrier frequency) are made

avarlable singly. This is becanse
only ane sideband (either the upper
or lower gideband) 18 required for
transmission and reception. This
reduces the frequency bandwidth
needed considerably and reduces
the possibility of interference. The
local ‘carrier’ (the b.f0.) then re-
introduces the earrier so that the
operator can resolve the speech into
sumething resembling (very
nrearly!) the original voice at the
other end,

However, all i8 not lost if you
don't have a b.l.a. fitted on your
simpler receiver. Instead. you can
use another radio (or the “Tinny
Dipper' if you've built one for
yourself) to provide the b.f.0.
signal quite easily!

All modern radio receivers
contain a ‘Jocal oscillator’ which is
in effect a very low power
transmitter. This can be
demonstrated by switching on and
tuning a receiver to the very top
end of the medium waveband
(preferably with a fairly weak

Fig. 2: There are many receivers - such as this ‘Steepletone’
in use. The advantages with the larger dial means that
‘fine’ funing s easier because of the larger scale (see text).

station tuned in). Next, you should
switch on and tune another
receiver to the bottom of the
medium waveband and slowly
tune it up lhigher in frequency,
lower in wavelength) the scale
until you hear a ‘whisthing’ (beat)
note on the first radio.

What's happening is this: The
first receiver is receiving the ‘local
oscillator of the second receiver
(operating approximately 4556kHz
above the incoming signal} and the
two signals (that from the second
receiver and that from the weakly
reccived medium wave station)
produce a ‘beat note. 1t does
require careful tuning - but will
work very well provide the two
radios are quite close and both
have plastic cabinet, which as you
now know, provide little screening
and this allows more of the local
ascillator signals to ‘escape’ s0 we

radio basics

can use them to advantage.

Fortunately, you don't need
two short wave receivers to get the
‘external b.L.o." effect, The local.
oscillators (this is usually a
nuisance but is useful in this
instance) radiate many harmonics
and so it's possible to tune a
receiver on the 3.5 or TMHz band
and gently tune the second
medium wave receiver { placed
close by of course) to produce a
‘beat note’ for Morse (c.w.) ar to
resolve 8.s.b.

Resolving 5.8.b. using the
‘second set’ method is not easy -
but it is certainly easier than
modifying a radio to incorporatea
b.f.o .or making an external unit.
Try it and see!

Finally, and briefly, | musi
mention n.b.f.m. This form of
modulation is found on the CB
radio bands just below the 28MHz
band and also at the top end of the
28MHz band itself, Several
readers wrote in and asked why
although they could tune the
signals in okay - was
there so little audio,
resulting an a very
difficult-to-hear
transmission?

The reason behind the
problem is that the
detectors on your radio
(unless equipped for
n.b.f.m.) respond mostly
to amplitude changes and
not the frequency
changes of n.b.f. m. With
luck you can slightly *off
tune’ your receiver
(switched to a.m.) and use
what is called 'slope
detection’ to receive an
audible audio signal.

Resolving n.b.f.m. on
an a.m. receiver takes
skill , but you can doiit -
and older receivers
usually get better results:
Try this and see what happens -
it’s amazing what ‘DX signals
you'll be able to hear on 28MHz. (1
hope to describe a very simple
‘Radio Basics’ 28MHz n.b.f.m.
receiver later on this year so
watch this space!

Next Project

Next time I'm planning to describe
an interesting project that will
demonstrate excellent
‘bandspreading’ for use on the
narrow Amateur Radio bands,
introduce & ‘tuneable’ front end
{fixed 1.f. output) and a form of
tuning which may be new to you -
permeability tuning.

The project will provide good
training and then [ hope well be
able to incorporate it into a simple
receiver - to use on the band of vour

chaice. Cheerio until then! 2/
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Brian Dance
recalls his
childhood
memories
mainly of radio,
at a time when
electronics was
easily carried out
without a
microscope and
there were few
applications
other than radio!

“Boiling off the water to get
the concentrated acid ..."

|
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ur domestic home-built family receiver was a
simple three valve battery receiver using valves
with 2V filaments powered by a single cell lead-
acid ‘secumulator’. At that time, the mains
supply was 230V d.c. | remember that when the
supply in Birmingham was changed to 230V a.c.
around 1938, the supply company had to provide
# so-called ‘eliminator’ that produced a smoothed ‘h.t.’
supply of about 100V,

A charyer for 2V accumulators obviated the need to have
two accumulators. This meant that one of them could be taken
to a shop to be charged whilst the other was in use.

We also had a crystal recetver probably made in around
1920. I believe this wns manufactured to a design approved by
the General Post Office (GPO) to ensure that one could not
receive any weak signals that the government did not wish
anyone to hear! It had the usual ‘cat’s whisker', namely a small
coil of springy wire with one free pointed end.

The free end of the whisker was made to press lightly on'a
crystal (which had a surface area of about 3 x 3mm) that was
cemented in a metal holder. Both the ‘cat’s whisker’ and the
crystal mounting could be rotated and adjusted using the
small insulated handles to which thev were attached.

The handles were held by pillars about 20mm above an
ebonite bascheard. Trial and error produced the most sensitive
spot for rectificatian, but once this was found, family co-
operation had to be sought so that no-one slammed a door!

Instead of the ‘cat’s whisker”, two separate mounted
crystals could be used. | found these crvstals to be less
sensitive and just as easily affected by vibration.

Tuning was by a large multi-position switch connected to
ooil tappings beneath the baseboard together with a vartable
capacitor. Coupling could be increased by moving two large
otils feach about) 100mm high and about 2mm thick) so that
their separation varied.

The whole receiver was fitted into
# polished wooden box about 230 x
130 x 130mm with a deep lid. When
opened, the baseboard was on top of
the box and the lid had storage spaces
for spare crystals,

Battery Version

A year or two befare the Second World
War, my father decided to construct
the battery version of the ST900
receiver, the mosat advanced of John
Scott-Taggart's well-known designs of
that cra. This was a t.r.[. receiver
{tuned radio frequency} - meaning it
was not a superheterndyne.

The receiver employed valves
with 2V filaments, mainly made by Hivac and Mazda A .
particularly inconvenient feature was the plug-in coils, two
coils for cach of the five wavebands (1 w., m.w. and three s.w.
for about 6-30MHz reception).

Each coil was about 35mm in diameter and 90mm high.
Wavebands were changed by opening the top lid, removing
the two coils in use and replacing them with those for the
wanted band,

Unused coils were stored in a rack. The lower
compartment contained a Stentorian speaker, accumulator
and h.t. supply (eliminator or battery).

The antenna of this receiver fed directly into a ‘iriple
extractor’ {three adjustable tuned circuits designed to reduce
the amplitude of any powerful signals). 1 remember my
Father often told us he could not get any seund when he
switched on the receiver for the first time, but when he
adjusted the triple extractor, the sound roared out.

Gain was low in frequencies in the 30MHz region (to be

expected in a t.r.f. receiver, owing to the low r.f anode load),

but the noise performance was good. Connections were by
knurled screw terminals with no soldered joints.

We moved to a country ¢ottage without niains power
duriing the bombing of Birmingham in 1940, It was then that
we had to obtain a very large ‘triple capacity’ b.t. battery for
this receiver and had to resume taking accumulators to a
garage to be charged until a mains supply was connected in
about 1942,

Unfortunately, the 6-pin connectors at the base of the

coils were not robust enough to withstand the rough

handling | gave them when | was in my early teens, so my
father replaced them with fixed coils for only L.w/m.w. use,
He also fitted mains valves, | still have this receiver, buf it's
no longer used.

During my earlyteens, | spent much time
experimenting in chemistry. | remember getting a large 2V
accumulator filled with sulphuric acid (30%
battery acid) and boiling off almast all the water
to get my supply of the cancentrated acid. I could
not otherwise obtain this cheaply, as the shop was
only aliowed to sell it in an accumulator.

It cost 1s 6d (about Tp) for about L5 litres.
My parents doubtless found some relief when |
changed to the cleaner, less smelly, hobby of
electronics in 1949,

It was safer than chemistry - at least until [
rharged a 12pF capacitor to 3kV and nearly got
my fingers across it! (When discharged with a,
screwdriver, the noise was like a gun).

Government Surplus

Large quantities of ‘government surplus’ parta
were on sale from about 1948 in many shaps in
large cities. (Television came to the Midlands in
about 1950 via the old 50MHz Band | v.h.f.
service from Sutton Coldfield).

The school radio soctety made a receiver
using government surplus parts with 1 VCR97
radar tube. This 61n round c.r.t. produced .2 small
monochrome green picture - the room curtains
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had to be drawn for better viewing.

A friend made his own vision receiver, but did not have time to make a good
sound receiver. [n order {o use it on the first night Sutton Coldfield transmitted,
he quickly rigged up a super-regenerative receiver for sound and happily watched
‘The Winslow Bay’ on the first night.

The next day my friend heard that all radio shops in the area were inundated
with complaints about television interference, so his super-regen was never used
again, (1 must be careful - he still reads PW).

Audio Interest

My interests were more in the audio than in the television field when studying for
Chemistry Degrees. So I made one of the famous Williamson amplifiers using
separate large metal chassis for the power supply and for the amplifier itself.

The amplifiers used two 6J5 triode valves in metal envelopes feeding a 6SN7
double triode phase-splitter stage. This fed a pair of 80T power output valves in
push-pull.

The metal 855 were later replaced with EF37As low microphone valves with
special heaters for minimum hum. The output end of the chassis was weighed
down by a huge, heavy ‘Savage’ 2B36B output transformer.

The mains transformer was a similarly heavy Admiralty surplus component
rated at 525-0-525V, 350mA. Although far larger than needed. it was the only
cheap one } could find at 17s 6d (87.5p),

I knew the transformer voltage was too high, but high power impressed me
at that time. Nevertheless, | was surprised the 807 anodes glowed at a red heat
before | modified the power supply!

I thoroughly tested the amplifier on square waves. It certainly performed
well and | could watch musie, especially Beethoven’s symphonies, as variations in
the blue glow of the mica insulators in the 807 valves under electron

feature

bombardment. (This was not a glow from between the electrodes which would
have indicated a faulty tube).

Radio Circuits

In the late 19508, | spent much time experimenting with radio circuits, including
variations of the Lamb noise silencer and started wnting for PW and others,
leading to my second career as a technical author. | then became involved with
early germanium transistors in the early 1960s in my lecturing work.

Apart from their size and the lack of a heater, the main difference from valve
circuitry was the far lower impedance. The control grid circuits of valves have
impedances im the megohm range , whereas that of the early transistors were
much lower.

An r.f. tuned circuit can be connected directly across the input to a valve. But
almost all of the early germanium transistor receivers used coils with tappings.

Another feature of transistors is that. they normally fail catastrophieally, whereas
valves usually slowly deteriorate in performance as their emission falls, Obwiously sudden
failure may oocur if stupid constructars allow the anodes to get hot!

I did cansiderable experimentation with tunnel diodes, but the two terminals
of these devices offered no input-output isolation., So, there was a strong tendency
to oscillate at various frequencies, but they were useful for my work in the
nuclear field.

The availability of silicon planar transistors in volume from the 1960s
followed by radio frequency i.¢.8 from the 1970s greatly simplified radio. design.
This was helped by high performance ceramic filters instead of conventional
tuned circuits.

In spite of the kigh performance of modern highly miniaturised radio
receivers, | have some regrets that you cannot experiment with them in the way
you could in the 19308 and 1960s! W

Lisle Street

Radio's Memory Lane

y memories of Lisle Street go back to

six years old and my father used to take
me to our shop which was 14 Lisle
Street, known as West End Radio Ltd.,
a name which is very familiar to Radio
Amateurs all over the United Kingdom.

We used to live in Hove
in Sussex and it involved a
moderate train journey.
The shop was owned
jointly by my father, John
Hyams and my Uncle
Henry.

Together with my
Grandfather they had
owned a number of shops.
The earliest photograph,
Fig. 1, shows my
Grandfather and my Uncle
ithey used to dress them
that way then) and my
father. The photo is of the
Brixton shop and was
taken around1925.

The later photograph,
Fig. 2, was again of the
shop in Brixton, South
London, taken in the late
1930s with my Uncle Henry standing in the doorway.

At the outbreak of the Second World War they
closed all except 14 Lisle Street. Unfortunately,
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-although my family took many photographs of the
the late 1950s, when I was about five or  famous Lisle Street shop - nene have survived.

Playing With Radios

1 can remember spending hours playing with the
ex-Second World War radios and all sorts of other

Fig. 1: The Brixton shop in the 1920s. Grandfather
Hyams stands in the doorway while Pater Hyams®
young Uncle shyly stands next to Peter’s father,

put the long irays outside. These were placed in

Continued on page 33...

Whenever the
subject of
Tottenham Court
Road, Edgware
Road and Lisle
Street are
mentioned to
Radio Amateurs
over the age of 40
was a - the memories
was s huee amoentor  Start flowing.

old stock that had

romn i vom e However, Peter
g Hyams GW4OZU
resistors, large glass
insulators and there has very Sl)eﬂal
e e TICMOTIES - his
o tore ooy ot father ran one of
years and my first .
the famous radio

must have been
job of the day was to
shops!

things such as yellow
tinted goggles and
large microphones. It
was an Aladdin’s

thousands of valves
down there,
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Continued
from page 31...

front of the windows
and, on more than
one occasion, |
dropped one all over
the pavement.

Because of its
proximity to Wardor
Street it was common
to see famous film and
TV personalities in the
street and sometimes
they would come into
the shop. | can
remember the
magician, the late
Tommy Cooper came
in one day and was
looking for six stands
to hold eggs for a trick
he was doing in the
Royal Variety
Performance at the
weekend.

We scratched our
heads for a while and
came up with six valve
screening cans of the
type that were fitted to
EF86s, etc. Tommy
was delighted with our efforts and a sale was made.
We all sat at home that weekend and watiched for our
screening cans on TV!

Thunderbirds & Dr, Who?

Film and TV companies used to come to the shop and
buy quite a lot of items from time to time to use as
props, in fact many of the knobs, switches, lamps,
speaker grills, etc., were used in “Thunderbirds' and
some of the early ‘Bond’ films and ‘Dr Who'. And of
course the price ‘went up a bit"!

Fig. 3: At his home in Wales Peter says “| still have a
few odds and ends left from those days, including
the Westinghouse battery charger which still
works”™1

We also knew 'most of the ladies’ who used to rent
the flats upstairs. One day [ was asked to replace a
broken 13A socket in one of the flats above the shop,
80 when I got there 1 had to roll the bed out of the way
to get to the socket. On doing so, | revealed several
whips and some handcuffs and various other devices. |

think I must have blushed profusely. because the lady’

of the flat burst out laughing.

Incidentally, although many people think that
Lisle Street's connections with ‘dubious’
entertainment and the ‘oldest profession in the world’
has developed since the 1960s are wrong! In fact the
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Fig. 2. This later photograph was again of the shop in Brixton, South London,
taken in the late 1930s with my Uncie Henry standing in the doorway

connection has
been in evidence
since the 1890s!

0d r.! [

Here in my home
in Wales [ still
have a few odds
and ends lefl from
Lhose days, the
Westinghouse
battery charger,
Fig. 3, was built
n 1944 and 1s still
working weill, the only thing to have failed was the Fig. 4: A ‘macro’ volume
metal rectifier which | replaced with a diode bridge.  controll Peter GW40ZU

The large vanable resistor, Fig. 4, still has ‘War says that this large surplus
Finish' stamped on one end. variable resistor still has

1 left the shop after | was offered an "‘War Finish' clearly marked
apprenticeship with Philips and spent the next on one end.

eight years with them at their service
department in Croydon. It was during this
time that [ studied for, and passed, the RAE.

1 always used to call into the shop when |
was working in field service in the area and
have a cup of tea and a chat. My father died
and my Uncle kept the shop going until
about ten years ago when he retired - he has
also since died. All the remaining stock was
sold off cheaply or dumped in a skip!

If you do venture down from Leicester
Square, you'll find 14 Lisle Street is now a
Chinese Grocery Shop. I walked down the
street about four years ago, finding it to
have a very different atmosphere and of
course ... my visit was tinged with a little

sadness. P

Fig. 5: Peter Hyams GW40ZU now lives in
Pembrokeshire, a long way from Lisle Street
and he says that a recent visit to the road of
radio memories left a "tinge of sadness”




theory

Gordon King
G4VFYV, author
of our new
regular series
‘Looking At ...
and well-known
technical
journalist,
describes the
various
principles which
any Radio
Amateur should
know about
speakers and
headphones in
order to
“optimise on
audio quality”,
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Imise uour audio

How uoﬁ

aving in mind their diminutive size, lack of
acoustical loading and being crammed in
with a load of electronics, it's rather amazing
that the speakers built into our transceivers
sound as well as they do! Mest audio output
stages which drive these little speakers are
capable of producing three or more watts of
‘music’ power (as distinct from continuous sinewave
power) and in many cases, the output impedance is
close to 8 Inevitably, however, when the volume is
well advanced things begin to rattle and the
measured total harmonic distortion (THD) rises to
10 or more.

Of course, as Amateur Radio enthusiasts, we're not
into the temitory of the hi-fi buff, but even so, it’s good to
optimise on audio quality as far as possible and this
applies whether we use a loudspeaker or a pair of
headphones. It can also help if Morse code is our forté, as
of recent times I have praved.

Moving Coil Principle
The operation of the loud speaker unit is well known. It
follows the basic moving coil principle where a coil is
accurately wound at the apex of a cone and suspended in'a
strong magnetic field - See Fig. 1 (a, b & c). When an.
electric current is caused to flow through the coil, a
mechanical force is produced of a strength governed by the
intensity of the current.

The cone is thus deflected either inwards or outwards
depending on the direction of the current flow. When the

current is alternating, as it would be from the audio output

stages or our transceivers, then the cone iz deflected or
vibrated rapidly in and out according to the pattern of the
audio information carried by the signal.

The air eitlfer side of the cone is thus alternately
compresses and rarefied producing variations in the local
air pressure, which in turn communicates with our ear
drums, causing them to vibrate in sympathy, OQur brains.
then decode the vibrations to what we hear as sound:

Moving Armature

Very early loudspeakers, although based on the
electromagnetic principle, didn't use a moving coil.
Instead, they employed a ferrous metal armature coupled
to a largish diaphragm, which was caused to vibrate when
an audio signal was applied to a pair of colls wound an a
U’ shaped permanent magnet.

Back in the 1920s the diaphiragm, which then formed
the armature as well, was loaded acoustically to a horn. In
the 1930s, the horn was replaced by a large fabric
diaphragm treated with cellulose acetate and tightly
stretched over a wooden frame.

Vibration resulted because the audio current through
the coils caused a varying magnetic field which, on
alternate half cycles. added to and subtracted from the
field of the permanent magnet (Fig. 2). This principle was
adopted in all early headphone sets (and telephone
receivers) and headphones of this kind are still in use.

However, quality headphones these days are often
based on the moving coil principle. In fact, in many ear

quality

piece units the

elements look like Outer pole piece L
miniature moving coil innner-core
speakers. The lower  firiosas Gap

frequency respanse is
maintained, despite
the small cone
(diaphragm) size,
because of the close
coupling to the ear
drums.

Rarely used in
Amateur Radio
(except perhaps in
the form of a
microphone) is the
ribbon speaker
where, instead of a
moving coil, a thin =y )
piece of {lexible
metal ribbon is
suspended within .
the magnetic lines
of force of a X .
powerful e
permanent magnet.
When a strong
audio current is
passed through
the ribbon,

Cylindrical magnet
Rear pole piece

Fig. 1(a)k: Principie of the moving-
coil loudspeaker unit, formation
of the magnetic core.

Outer pole piace

Inner core

Mapnetic flux

/
ATI0698

Fig. 1(bk Cross-soction view,
showing the magnaetic lines of force
{fluxd).

oy, Guter pole ploce

Loudspeaker winding

Movement
e

_Air gaps across which
the ficld is developed

Outer pole pioce
Fig. 1{c): Showing how the moving-coll at the apex of
the cone is suspended in the magnaetic field.

variation oceurs which is coupled acoustically to a small
harn. This kind of speaker is mostly designed to respond to
the higher audio frequencies. It often constitutes the
“‘tweeter’ unit of a hi-fi speaker system.

Piezo Electric Principle

Loudspeakers and headphones can also adopt the ‘crystal’ or
Piezo electric principle. Here, amplified audio signal is
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applied across a pair of metal plates sandwiching a
ceramic or (formerly) Rochelle salt crysta] element,

The varying voltage causes the ‘crystal’ to change its
shape slightly and hence vibrate in accordance with the
analogue of the audio. The vibrations are coupled to a
small cone or diaphragm. However, this kind of unit is
unsuitable for low frequency sound because large
amplitude vibrations cannot easily be accommodated by
the ‘erystal’ without the danger of it fracturing.

Electrostatic Principle

For the sake of completeness, mention should be made of
the electrostatic speaker (ELS) principle. Here, a thin

. conductive diaphragm is engineered to vibrate in parallel
with, and close to, a fixed metal mesh. The diaphragm and
mesh form the two plates of a capacitor across which a
-steady polarising voltage is applied through a *hold-off”
resistor, causing a slight inward deflection of the
diaphragm. When the audio signal is applied in parallel
with this voltage, the diaphragm vibrates linearly and in
‘sympathy with the corresponding changes in the
electrostatic farce.

The principle is adopted in the hi-fi world, but based
on a *push-pull’ techmque to cancel residual distortion and
it forms the basis, for example, of the acclaimed Quad
Electrostatic Loudspeaker. Rarely used in speakers for
Amateur Radio, the electrostatic principle can, however, be
found at the other end of the audio chain - at the
microphone. However, it's really the moving coil prinaiple
which 1s our primary practical concern in this article.

Current Drive

Because the moving coil has only relatively few turns of
wire it has a low impedance and thus requires current
drive. This is just the job for solid state or transistor audio
output stages, which are current rather than voltage
‘operated. Almost a direct audio coupling from the device to
the speaker is thus feasible, but with valve output stages,
which are essentially voltage operated, a step-down
transformer needs to be used to match the high anode
impedance of the valve to the low impedance of the
speaker to obtain current drive.

Moving coil headphones are usually of higher
impedance than speakers, sometimes around the 50Q
mark, but it’s possible to connect them to the point where
the loudspeaker is connected and still achieve adequate
volume, depending on their sensitivity. In some
transceivers the headphone jack also caters for an external
loudspeaker, but the jack is often switched so that when
the plug is inserted, the internal speaker is automatically
disconnected.

However, where there's an external speaker socket as
well as a headphones socket, the speaker should always be
connected to the former. This is because a current limiting
registor might well be included in the headphones circuit
to avoid overloading or ear damage

Enhanced Readability

A case can certainly be made for the use of an external
speaker, especially where the transceiver needs to be
compacted into a small working space along with other
closely adjacent equipment, which could be adversely
affecting the sound from its own speaker. The external
speaker could then be mounted away from the main
equipment on a wall or table,

The quality of sound will invariably be enhanced by
this and the speaker can be orientated for the least
‘overhang’ which may be caused by room resonances and
reflections. This will also improve readability, especially
when sending or receiving fairly fast Morse, where
element spacings are in milliseconds!

For basic communication purposes, a loudspeaker of
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the hi-fi kind is not necessary. In fact, sucha ' . -
speaker may detract from the requirement
owing Lo its wide frequency response letting
through QRM that might not be audible
from a less exacting counterpart. Hi-fi
speakers commaonly have a frequency
response from around 30H2-20kHz, while for
general speech communication, a much more
limited response is adequate. (See Fig. 3).

The extended bass response of hi-fi
speakers is achieved by the nature of the
acoustical loading of the main drive unit,
while two or more additional units cater for
the mid-range and upper treble, The
different units are connected through a sort
of filter circuit (crossover network) so that
they are fed only with the range of frequencies for which
they are designed

However, all moving—oil speaker systems need to have
a baffle or some sort of enclosure to prevent sound pressure
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general communication, however, are usually containedina showing response

small enclosure, often of metal, of a hi-fi
loudspeaker

system and the
lesser response
required for basic
‘communication
quality’ speech.

mproved FM Audio

However, on narrow hand f.m. (n.b.fym,), it’s surprising how
remarkably good the audio quality can be from a well
installed and adjusted transceiver and this applies to the
f.m. segments of the various v.h.f. and higher bands. It’s
good to be able to provide a realistic quality report to a
station using frequency modulation, which is rarely possible
using the squeaky little rig speaker.

I employ a couple of discarded hi-fi speakers in my

shack, one connected to the If. rig and the other to the Fig. 4: Part of
144MHz rig (Fig. 4). Happily, I'm able to tailor the response G4VFV's shack,
of my h.f. rig to relate to the type of transmission I'm showing the pair
handling and this is where good audio filtering to provide of hi-fi

loudspesakers (not
in stereoc model)

the most suitable audio bandwidth required at the time can
pay dividends, especially when an external speaker of the hi-

fi kind is being used. tndividually

In full response mode, such speakers are able to detect connected to
not only possible shortfalls in the high frequency quality of a 144MHz and h.f.
transmission, but they can also be extremely transceivers.

critical of the low frequency end, especially
with regard to power supply smoothing and
the like. Good transmissions will be
completely hum or ripple free, but it’s really !
surprising how many otherwise good quality
transmissions are marred essentially by
second or third-order ripple components
generated by poorly designed or serviced
power supply units (p.s.us.).

Since I have been investigating the
application of external speakers [ have been |
surprised by the relatively high incidence of
144MHz f.m. stations which are
transmitting, presumably quite unwittingly,
significant levels of 50, 100, and 160Hz and
sometimes higher order power supply

Continued on page 41...
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and attention as follows: Cut off the trap cover end caps with

A Pracical Beam - Fom i

Derek Holmes
GW3JSY
describes how
he recycled a
very useful
beam antenna
for the 18 and
24MHz WARC
bands using bits
from his ‘junk-
box’.
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B ‘efore building the antennx I'm about to
describe, Pd managed with a 322 dipole for
18MHz and a A2 dipole for 24MHz. Prior to
this, I'd joaded up my trusty doublet, cut for
3.5MHz, to work the WARC bands. The
antennas had been quite satisfactory, but with the
declining sunspot numbers and the increasing

number of siations, | decided it would be nice to have
something with a bit more directivity and, possibly, a bit of
gain in the wanted directior.

As a result of reading an article by WB40SN in DX
Magazine (June 1989) my attention was drawn to a
redundant Mosley TA32, residing in the loft over the
garage. | began to formulate some ideas as to how this
could perhaps be converted to provide a 2-element dual
band beam for the two h.f. WARC bands.

I'm not exactly in love with traps and similar devices so,
my first idea was to produce an antenna that didn* require
traps. I designed along the lines of using a switching
system, of half-wave stubs, Though this idea was pursued
for sometime, [ had little success.

Antenna Analyser

Then I persuaded myself to buy an MFJ-249 Antenna
Analyser. Suddenly antenna experimentation became a joy
rather then a chore,

With the analyser available | admitted that traps would
have to be part of the system. So, work commenced.
Reading up Carl Mosley’s ‘Theory Of Traps' (presented in
most Amateur Radio handbooks and in the Mosley UK
Cuatalogue! convinced me that this was probably the easiest
way to go.

But first, you must catch your old TA32 or a TA33. If
you dont have one, then | am sure that a small advert in
the wanted section of ‘Bargain Basement’ will produce the
goods,

|dentify Elements

Once you have the start point antenna you must identify
the driven and reflector elements. The driven element is
easy o identify, as it comes in three parts - two half
length tubes, a pair of trap assemblies and the centre
support. But make sure you select the correct trap
assemblies for the driven element (the driven element
trap assemblies have a longer ‘inboard’ tube section than
the reflector ones).

Having sorted out the correct traps, you will now need
to dismantle each one. This is quite easily done with care

a strong sharp knife. The caps are scrap and will be replaced
with new ones,

You should have exposed the screws (see Fig. 1) which
both fix the end of the coil to the trap cover and secure the
trap cover to the coil formers.

Next, you should remove both pairs of screws and put
them in a safe place. Remove the trap coils from the trap
cover. You now have the following (six) items: Two sets of trap
coils and two trap covers.

Then remove the coil windings from the 28MHz trap - (it
has 20 turns). The other coil - the 21MHz trap - has 40 turns.
Now is a good time to clean up these items, If, like mine, the
original assemblies are somewhat antique, there will be
evidence of corrosion, particularly where the wire ends of the
coil have been in contact, with the aluminium of the trap
cover.

You may find that some of the trap cover itself has
eroded. This is not important, as there is plenty of metal to
provide a new fixing. The standard Mosley trap coils are
wound using tinned copper wire. Over a period of prolonged
exposure, the trap formers can absorb a very small amount of
moisture with its usual detrimental effects.

New Coils

Now to wind new coils: To do this, | obtained some 1.25mm
(18s.w.g.) enamelled copper wire from a local factory that
manufactures wound components for industry. Alternatively,
a local electrie motor rewind shop should be able to help. (1
would advise against using recycled wire for this joh).

When dismantling the trap coilg, you'll notice that the
inner end of the winding is fixed by a screw recessed into the
moulding of the coil former. This screw is about midway
along the length of the coil.

You will also notice that there is another recessed, but
undrilled point, some 20mm inboard of this first fixing point.
Drill this point out to accept the self tapping screw used to fix
the end of the new coil.

The new trap coil is going to provide a trap at 24.9MHz or
thereabouts, 50 it will require a few more turns than the
original. | started with 36 turns and found by trial and error
during the setting up and tuning process, that 1 was able to
prune this down to 33 turns for the final assembly.

When you are happy with the number of turns on the
coil, make sure that you thoroughly tin the ends that will
come into contact with the aluminium components, If not,
you'll be setting in motion a potential corrosion point that
will be hard to reverse and also, in time, will do a lot of
damage.

Also with any corrosion points, you'll have created a very
good non-linear device, which can cause all sorts of
interference problems and will, in all probability, impair the
receiving performance of the finished beam. The illustration
of Fig. 2 shows the ne trap in cross section, aithough the
outer element must be removed for initial tuning up and
checking,

Driven Element

I assembled the midsection of the driven element onto the
element support and mounted it on my test range mast. This
is perhaps a grandjose description of & length of mast, a little
over three metres high, that I use out in the large field, away
from all obstructions. It's lashed to a large wooden step
ladder, which has a platform to put any test gear on.

You should temporarily assemble the trap coil and cover,
using the un-wound coil former as the cover support for the
outhoard end of the assembly. This is where you need to beg,
borrow, steal or, in the worst case, buy an MFJ-259 Antenna
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m— Y01 M3y find that a bit of trap coil pruning is required..". _m

Analyser, But do not fit any trap cover and caps at
this stage

Slide fit these new trap assemblies into the centre
section tubes. (No need to put the fixing screws in as there's
a certain amount of adjustment to be donel. As a starting
point, position the inner faces of the traps as shown in Fig.
3 with ‘L’ equal to about 5.485m

Connect a short length - no more than half a metre - of
5002 coaxial cable to the centre point of the element. (Do
not earth the braid side of the coaxial eable as
normally specified in the Mosley assembly instructions).
The instructions may be okay for their regular product, but
it did not help the situation here. Neither did the inclusion
of a balun device, but more of that later.

Connect your MFJ-249 to the end of the cable and check
to find where the resonant point of the assembly is. With
luck, it won't be too far off the design point. Possibly at
about 20MHz.

Next, adjust dimension ‘a”equally on both sides to bring
the assembly into resonance in the 24MHz band. You
should aim to get as near to 24, 9MHz as possible with
minimum 8.w.r, indicated on the MFJ analyser

Mark the position of the trap rods (the outer lengths of
aluminium tube sliding into the centre sections) relative to
the end of the centre section tube for future reference. You
may find that a bit of trap coil pruning is required together
with the readjustment of sections ‘a’ to bring the assembly
to resonance, but I would leave this until you are adjusting
for the 18MHz band.

The 18MHz Sections

You can now start to add the 18MHz sections to the driven
element. There's no need to wind a trap coil for this band.
In fact, the original trap coil former (the outer one of the
pair in each trap) is only required to provide mechanical
support for the outer end of the trap cover and the outer
element tube.

1 carried out the various steps in the following order,
and it’s the order [ suggest you follow too:

A: remove the trap assembly, that you have just set up,
from the test rig;

B: remove the blank trap coil from the trap cover and
cut off any tubing that may be protruding from the ‘inside’
face of the formers

C: re-assemble the trap former as the trap cover and
drill through one of the trap cover fixing holes, right
through into the outer element rod;

D: insert this coil former assembly into the trap cover
using a screw of sufficient length, screw the trap cover onto
the former and the element rod, effectively shorting the
caver to the outer section of the element, see Fig. 4.

The outer section elements, as they are, are Loo long to
obtain a resonance on 18MHz. The overall length of a half
wave dipole cut for 18MHz is 8.285m (27.18R).

The inductance of the 24MHz trap coil is going to
provide a degree of loading at both frequencies of operation
and the adjustment to obtain resonance on the 24MHz
band will have reduced 'L’ of Fig. 2 to less than 2.4m.
Therefore, | decided as a starting point to reduce the length
of the outer section to some 400mm protruding from the
outer face of the trap.

Re-Assembling & Fitting

You can now re-assemble the trap outer section and cover

and fit the whole onto the dipole on the test pole. Clip your
test lead as before and set up to the marks obtained when

tuning for the 24MHz resonance. This is now your starting
point.

Begin by re-establishing the resonance point for 24MHz
by small adjustments of the length of the inner part of each
element only. Aveid the temptation to add or remove
trap coil turns at this stage. The aim is to get as close to
the desired 24MHz resonant paint as possible. Having
achieved that, then start looking for resanance at 18MHz.

You may find that the (18MHz) resonance will be most
likely be low, probably about 15MHz. Tuning for 18MHz
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resonance is achieved by removing short lengths - no more
than 10mm at & time - from the outer section tube and check
again. (I ended up with the dimensions for the driven
element as given in Fig. 5, where I've shown all the
dimensions of the antenna).

The s.w.r. measured at approximately 3m above ground

for this assembly as indicated on my MFJ-249 are shown in
the two graphs of Fig. 6. The 24MHz band (actually nearer
to 25MHz than to 24MHz ) elements showed a reasonably
even, if slightly high, s.w.r. over the whole band. But the
18MHz sections showed a rising s.w.r. over the 18.068 to
18.168MHz band.
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Continued on page 54...
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Occasionally
PWisableto
find space to
publish
controversial
ideas and topics
associated with

radio
communications.
This month
Trevor
Newstead
GOLQX
explains why he
thinks that the
wind may affect
frequency.

Fig 1. Graph showing

hilst using
c.w. have you
ever noticed
slight
variations in
the audio
frequency of

the signal during long
QS0s in the same way |
I have? During some
recent
experimentation with
another amateur we
noticed the variation,
was it our equipment
or some other factor?
The variation in
audio frequency was, we
guessed, no more than
about 20Hz, but our
inquisitive nature got
the better of us and we
decided to investigate.
First thing to be -

checked was our -

equipment and, although the transceivers were home-
brewed, they were designed and built to a high degree of
accuracy. They were crystal controlled using matched
crystals and were operating ¢.w: and s.s.b. on the 3.5MHz
band.

Tested & Calibrated

Both rigs had been thoroughly tested and calibrated by a
friend of ours, Jim, who runs an approved calibration
house. However. when they went to be re-tested - there
was no problem, it wasn't the rigs, so now what?

It was suggested that using a highly accurate tone
transmitted on s,8.b. at one station and measured at the
other may give some clue to the drift phenomena. Jim once
again came to the rescue and he loaned us two synthesised
function generators and two frequency counters, these
items had just been calibrated at the National Physical

variations of Q with Laboratory so the accuracy was known.
Frequency. Back in our respective shacks we tried the experiment,
using a 1kHz tone.
0 - over a period of two
e « Windspeed | .® days getting similar
£ 50 ' | o¢° audio frequenc
a @ Frequency obe? . Y
3 40 Q factor o variations as
3 ot* previously
@ 30 ¥ 3 |
& | ** .-...-'" encountered. The
B 204 sone PO L b o™= | drift therefore had
2 10 | ooy " .M to be some external
RYSR L influence but what?
ol - ‘ b Was it
0,550 ———————————— ~ - temperature
g-:;g [ n .- vanations in the
0 5201. _-1 B S shack causing the
0 10 20 30 40 problem? To prove or
Wind speed disprove the ides
{blow the cost!) |

You'xz

DRIFTING

in his article, Trevor Newstead GOLQX sets out to
prove that wind can affect frequency.

then set the central heating at 20°C and on continuous, waited
two days and tried again - but still got the same results.

\What to try next? How about weather conditions,
dtmospheric pressure or air temperature? How should we
record this information and what should we actually record?

Meteorological Help

As our Amateur Radio stations are about 8km apart
(roughly on a line SE'NW) and there is a meteorological
staton within 10km of both stations we decided to contact
them and see if they could help. It was worth a try anyway.

When we discussed our prublem with the Meteorvlogists
they were very willing to help. We were told they continuously
record such factors as atmospheric pressure, relative
humidity, air temperature, wind speed and direction and
general weather conditions, as these conditions can vary from
minute to minute they would also givé us a daily time check.

1t was decided that. rather than try to continuously
monitor the frequency variations, each station would take
three readings during the day. Station A (myself), at the SE
end, would take readings at 0700, 1200 and 1800UTC,
whilst Station B was to take readings at 0800, 1300 and
1900UTC each day. To keep contact we would use 144MHz.
n.b.f.m. utilising the tone burst as a marker pulse. Records
were to be taken for a 28 day period.

Hours Of Studying

After the 28 day period, we had so much information it
took many hours of studying our tabulations to find some
sort of correlation. When it was found, it wasn't as we
suspected related to atmospheric pressure, air
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jemperature or relative humidity.

We began to wonder - was it possibly to do with the sun.
spot count? However, a chance observation gave us the clue
we were looking for. Surprisingly it seemed the variation-in
frequency was related in some way to wind speed'

To simplify things we decided only to use data when
the wind direction was along the NW/SE line (i.e. along
the line between the two stations). Luck was with us as
the prevailing winds seem to be in these directions with
47 of the 94 readings taken being along this line (plus of
minus 10°).

It worked out that the frequency change was directly
proportional to the wind speed, as shown by the formulae:
Frequency Variation = 0.542 x Wind Speed
Table 1 shows the tabulations of our records where:
Vel. = Wind Speed
Dir = Wind Direction
Vg = Frequency Variation
Q = Calculated Relationship (constant)

‘We had found a relationship between wind speed and
the audio frequency variations and could find no other
factors to cause this effect. Hang on though! Why, if the
audio frequency drifted, why didn't the carrier frequency
drift?

Further experimentation revealed that all
frequencies varied to a more or lesser degree. The lower
the frequency the greater the variation and Fig. 1 shows
a graph of frequency against Q.

Findings Simplified

For the purposes of this article, our finding have been
somewhat simplified. With the readings taken over a
short distance the wind velocity has been taken as being

enlightening and entertaimng.

—
) —
0700hss 1200nrs 1800h¢s mm
b o ! — = - -
Di. wvel. WV O |[Din vel. Vg G | Dir vt W 0@ o
1 —3F 3 = — ]
2 | NW 120 85 0542 [ corge
3(SE 80 431 0538|SE 100 54 0540 |SE 7.0 38 05:3 p—1
¢ | SE 80 43 Q538
5 SE 150 81 0540 e
6 |SE 120 63 05i2(SE 150 81 0540 —
7 NW_ 190  -10.3 0543
8 SE 220 113 0541 |SE 230 125 0543 o
9 | SE 200 109 0545[SE 230 125 0543 ——
10| NW 400 217 0542 |NW 960 250 0543 [NW 480 261 0544 r—
1M NW 430 234 0543 |[NW 70 255 0543 -
12| NW 310 168 0542 |NW 340 -185 0.54:
13 |se 180 98 o548 <
14/ SE 190 103 0542{SE 180 98 0544 |SE 230 125 0543 —_
15 SE 200 109 0545 SE 220 1.9 0521 |[SE  17.0 9.2 0.541 =
18 |
17 | NW 320 7.4 0544 =
18| Nw 290 -157 0541 NW 350 -19.0 0543
19| NW 220 147 0584 §
20| NW 100 54 0530 [NW 80 13 0538 —
1 1 7 NW 110 50 0545 —
22| SE 520 282 0542 |[SE 530 288 0543 |
23| SE 550 299 0543|SE 500 272 0544 |SE 470 255 0543 —
24| SE 410 223 0544 |SE 390 212 0544 |[SE 360 195 0542 —
25 (=g
2% NW 5.0 2.7 0540 —-—
27 NW 50 <27 0Si0|NW 7.0 33 0543 [NW 6.0 2.7 0540 —
28| | o ==
AT -™
. e ’ ™
of the same magnitude and direction over that distance. Table 1: Table of ~r
What wilt happen over greater distances where the Wind Speed, e
wind velocity and direction can vary many times, would Direction and
be extremely difficult to calculate or predict in any way. Audio Frequency $'|
In order to calculate the effect of the wind velocity vanation for NW ~—
from other directions would take many years of collating and SE wind i
measurements and carrying out calculations, but we'll be direction only. (All %
leaving this up to others. It would prove a challenging readings are for ==
‘area for research and we hope interest would not ‘drift Station A). ™
away’ because the end results could prove both A -

...continued from page 35

coinponents. This also applies to a few 144MHz repeaters,
some being pretty bad, which could encourage a detailed
Jow frequency spectrum check by their keepers.

Wide respanse speakers are also useful for listening
for microphone aberrations and shortfalls in the audio
input circuits of the transmitters themselves. It's
possible. for example, to tell whether a station has a
‘hissy” microphone or one with an intermittent noisy
connection somewhere, r.f. getting into the microphone
circuit may also be detectable by an edginess or h.I. audio
ringing tendency. Tests like these are generally not
possible when the rig's internal speaker is used, though
they can be aided by the use of reasanable quality pair of
headphanes.

Headphones

Headphones based on the kind of unit shown in Fig. 2
were extensively used up to and beyond the First World
War. In fact, | wouldn't be
surprised to hear that many old
timers are still using such devices.
[ know [ have a pair or more
hidden away in the archives
somewhere!

With the two coils of each ear
unit connected in series and the
two units themselves also
connected in series the overall
impedance worked out to about
2k€2, which was a desirable
matching value for the crystal set
and early valve era.

The headphones were
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Fig. 6: Close up view showing the
mechanism inside a 'balanced
armature’ sarpiece. Extramely
versatile and sensitive, this form of
earpiece insert s extremely robust
and many examples macde
between 1939-45 are still In service.

remarkably sensitive and bearing in mind that
all the audio power in the crystal set days (before
the addition of an audio valve) was derived from
the demodulated r.f. signal itself, such
headphones were often operated as quasi-
speakers by placing them in a large kitchen
basin so that the family could gather round and
all participate in the radio programme, albeit at
‘whisper’ volume. Audio quality was pretty grim
and there were nasty ‘peaky’ resonances around
the 1.5-3kHz region, but the term *hi-fi' hadn't
yet been coined.

With, the advent of the moving-coil headphones there
was a remarkable advance in audio quality. The best ones
now yield an output from as low as 30-35Hz and up to 10-
20kHz. while the harmonic distortion and resonance
effects are far less troublesome than those of the earlier
headphones.

As already noted, moving-coil headphones have an
impedance of around 5052, so they represent a reasonable
match to most rigs without a circuit modification, but if hi-
fi species are employed some degree of
audio filtering could well be required to
reduce the noise power bandwidth, at
least, when operating on other than the

The inclusion of a switched analogue or
digital filter is highly desirable for the
AlA and J3E modes.

Indeed, the audio aspects of

microphone to ear and it's hoped that this
article will, at least, reveal some of the
factors invalved at the
loudspeaker/headphones

end of the chain oW

vhf (and higher) Lm. bands in F3E mode.

Amateur Radio are quite interesting, from

Fig. 5: A truly vintage’
earphone, illustrated with
the ‘Stalloy’ metal
diaphragm slid away.
{Thoy must nevar be
pulled away from the
maghnet to expose the
high impedance
{approximately 2ks2)
windings around the
permanent magnets.
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Kenwood TS-950SDX

Yaesu FT-847

The last of the 'Big Guns' 150W Flagship HF
DSP. Only two left remaining

RRP £3999, ML&S £2899
or £824.78 deposit & 60 x £55 p/m.

Icom IC-775DSPmKII

50/50 Interest Free Purchase Plan
PLUS FREE Icom PCR-100PC Receiver.

The only remaining 200W HF. Base Station
available in the U.K. Our best seller fn
January of this year and little wonder. Since
icom improved performance and reliability
over the first series, the new mkil just keeps
selling more and more. Best Display, Best
Power Output and Best User Ergonomics.

Buy this.month on our 50/50 purchase plan
Pay 50% of the discoonted price then pay the
balance over 12 manths INTEREST FREE!
Better still, receive a new lcom PCR-100
Computer Controlted Recelver Worth
£249.99 FREE OF CHARGE!

RRP [2999, ML&S £2599

14

Yaesu FT-1000MP

50/50 INTEREST FREE &
a FREE YAESU VX-IR Twin Bander.

L

After three and a hall years you would think
that the sale of FT-1000MP's would slow
down. No chance. For the ultimate fn H.F.
performance look no further. All you need to
do now is purchase on INTEREST FREE,
receive @ FREE Yaesu VX:IR and of course
buy from the Ukis biggest ‘Master Dealer’
MLAS.

RRP: £2599, ML&S £2199

‘2 L YAE IR M

MLLS

PRICE MAaToH
PROMISE

“FIND THE SAME DEAL ADVERTISED

Discounted and INTEREST FREE!

The very best {and only!) DC 1o Blue Light
{well almost) Shack in a box. If you are
presently looking at acres af equipment
taking up valuable space In this modern
‘micro’ world, then have another look at the
amazing FT-847

a 00W on H.F

[ ] 100W on Six

[ ] 15W on Four

a SOW on Two

B 30W on Seventy

[ ] All Mode, with DSP

RRP £1699, ML&S £1499

a 1A ymenlt
Accessories:
MD-100 Desk Mic e £110
FP-1030A 23-30A PSU, RRP £229.. ML&S £149
FC-20 Auto Tuner £219

ATAS- 100 Fully awtomatic mobile antenna
714721728450/ 144/432MH2

ATU NOT required 239
MMB-66 Mabtle Brackey £29
FV§-14 Speech Board £38
YF-115C 500H2 Colitns Filter £99

INRAL pLS-706 2.6kHz SSB +55kHz Filter £119
INRAD MLS-712 300Hz CW 433kHz Filter .L119

50/50 purchase plan ZERO APR & FREE
FILTERS!

‘Bryan Sheppard GACVF seen here collecting
the very first 1C-706mkiIG in the country. At
MLA&S where else™

The latest generation of this fabulous mobile
sized wonder box. Now featuring the
following (TOP OF THE NEXT COLUMNE

& SONS

140-142 NORTHFIELD AVENUE,

CHEAPER ELSEVWHERE IN THE MAGAZINE 8Y
ANOTHER DEALER AN WOT OMY WL
MLLS marew IT - welt BEAT IT 1

* ML&S will beat any advertised price from a
competitor provided the goods are in stock at both
parties and the goods offered are exactly the same

specification.

EALING, LONDON W13 9SB

Open 6 days a8 week: Mon - Sat 9:30-6.00

TEL: 0181-566 1120 FAx: 0181 - 566 1207 cUSTOMER CARE: 0181 - 566 0 566
WEB SITE: MLandS.co.uk &-MaAIL: sales@MLandS.co.uk

100 on HF

100W on 6ni

30W on 2m

20W on 70cm

DSP fitted as standard

Backlit main feature keys

Free FL223 & FL100 Filters worth £120
And much more?

RRP £11 0 on our $0/50

savme ¢ ih th
SEN & rs FREE!

Icom IC-706 ‘R’

Now the frst and second deliveries of the
IC-706G have been shipped, ML&S have a
quantity of premjum quality pre-owned

‘refurbishedi units. All offered with a full 12
months warranty (parts & labour), we have a
limited number from only £549 for a mk! 1o
£699 for a mkil. And they are available on
interest free.

MkI ‘R"at £549

p/oL FREE FINANCE ZERD APR
T5-508
If you can function without having all bands
in one mobile size radio then the TS-508 is
far you, Small and compact, 100W on H.F. all

mode. Easy to use and an.excellent short-
wave performer

RRP £999.95, ML&S. £599.95

Icom IC-821H

DISCOUNT AND FREE FINA

Whilst the new range of RBF + VHF
transceivers offer excellent value for money, .
you can't beat a system designed and
dedicated 1o Two & Seventy. The IC-821H

base station offers unparalleled performance

for the two most popular V/U bands. Al
mode, full sateilite operation and much more
besides. Retter still but our ‘821" package for

the ultimate instaliation

RRP £1299, ML&S only £999

0 ) P

¥ L

Kenwood TS-570DGE

FREE FINANCE & FREE CW or SSB FILTER

The TS-S70DGE is one of the best H.F
transceivers on the market not only for SSB
but CW operation. lts DSP is actually easicr
and more effective to use than many of the
more expensive alternatives avatlable

RRP £999,99

PR,

Kenwood TS-870S

Yaesu SP-5

The ultimate DSP radio of the nineties. 100W
H.F. all mode and excellent DSP operation on
receive and transmit.

RRP £1999, ML&S £1699

d sit payments of [ JERQ A
Seen.it cheaper? Call us - we'll bear it!

LYNCH (g4

For all of
you that
are
using
the

builr-

of your

HE/VHE
sTOP

Give your cars a chance and install a nev
SP-3 Deluxc Base Speaker from Vaesu.
Retailing at £139 it ralsed a few cycbrows.
 have a
slo]

t oniy n!
bargain on aur har only
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* Available on most products. Please check first.

Discontinued only 18 months ago, we
have once again a couple thai have been
well looked after, offered with 12
months warranty and stll make a fine
investment,

Kenwood AT-230

You can purchase an Antenna Tuner  ML&S price: £895 basic, 11095
Made From Junk or you can purchase th 6m option or £1295 Tully loaded
one made to the exacting standards of 0/6/2

fenwood Electronics. You choose.

Amateur bands 1.8-30MHz TS-790
Input 50 Ohms

Qutput Impedance 10-500 Ohms

Alinco DJG5
Excellent 2/70 dualband handie.
£259 or £9.66 d & 11 payments of

Alinco DX-70TH
100W HF + 6.
I 27 86 depost I"paymen

= P/

Yaesu VX-5R NEW!
The latest 5W “out of the bax® 2/6/70
Handie.
£329 or (29 deposit & 12 payments of £25

IC-T81E NEW!
Quad Band handwe, 2/6
1399 or £99 depo

1723,
12 praymunts of

Yaesu I~T 8100 Dual Band Mobﬂe
9 deposit & §2 x 123
TEREST KU_

Yaesu FT-3000
70\\ 2M High pom'r Mobile.
feposit & 12 x 123 pAn

INTEREST FREE
Kenwood TH-D7E

Dual Band Handie with modem.£319 or

Xt

Yaesu VX-1R
The best, the smallest Handie
2/70+ Scanner in the world!

of 3 aredii card payments of £70 p/m

Kenwood TM-G707E
Twin Band Mobile, remote head.

0 o i r of §

Unbalanced

n today's crowded bands adequate

selectivity may be the most important

characteristic of a receiver. The radio's

ability to separate signals is largely

dependent upon the number and
quality of crystal filters it contains. Whilst
the main manufacturers offer a range of
optional filters, there is always something
magical about the way an American
recelver sounds. (ask any Drake, Collins or
TenTec ownert). International Radio has
been in the business of making very high
quality replacement filters for all the main
manufacturers.

“Whilst many of the modern radio's in use have
DSP, remember there is no substitute for a pair
of cascaded crysual filcers if the highest level of
performance ig desired. *

91K QAL O1QYY TUNOILYNEALNI

We currendy have in stock replacement filters
for most of the range of today’s transceivers. For aaliem
further information, please call or see our web =

—
site.

=
FT-1000MP model ) - |
MLS-711 | 8kHz SSB (B215MHz)._ £109.00 =t
MLS-702 2.1kHz SSB (455kHz) ... £14500 ==
MLS-709 2 1kHz SSB (8215MHz).__ £105.00 =3
MLS-701 400Hz CW (821SMHz). £10900 ms
MLS-703 400Hz CW (455kH2)........ £145.00 Sl

——
FT.847 model —ra
MLS-706 2.6kHz 5B (455kH) ... ..£119.00
MLS-712 300HZ CW (455kHz)... ..£11900 mrarm

=
FT.920 mode! et
MLS-711S | 8kHz SSB (8215MHz) . £119.00

MLS-701 300Hz CW (455MHz)......£119.00 Thainnsmat

selection fom
IC-746 model s = g
MLS-110 2.1kHz SSB (9MHz)... £95.00 Pesse catto
MLS-314 2.1kHz SSB (455kHz) ... .. £145.00 dect e
MLS-1 11 400Hz CW (9MHz)..._ {9500 sk

MLS-1 16 400Hz CW (455kHz)....€145.00 Jvmcom:

8 200 Watts handling

B Less than .3d8 af optimum match
B Built in Power & SWR meler
[ ]
R

3 Antenna inputs, 2 50239, | wire

9,95, ML&S £229.95 At 12000, the TS-790E 2/70 Base Is a
little over priced. ML&S have several from
our pre-owned stock that have been
refurbished and offercd with a twelve
month warranty. Separate receive and
with the option of a 23cm card, these
highly engineered base stations are often
the only cholce for serious DX on the
upper Ham Rands.

Refurbished fitted with 2/70,
full 12 months warranty: £995,

or £32 17 deposit & “G‘ {25 o/m

Icom PS-85

Qr.contact Brian Morris G4KSQ, QTHR
Again, 1he only base transceiver to offer
6/70/23 all mode in one box.

FINANCE EXAMPLES
| A cxamples do apt iy PA2.:

Wiy quetobom m mquent.
toron Lynch can aiso offer finance terms vp to
$0months Bepases romg mnimum o! 8 We' | Cant Pricer fals)
weicoma your part exchange against any new Depert (300
for used!) prodext, provided 4s clean andm then 12 g £100 pec math
goodworking ceder Cabthe Sates Desh todey. | Tonal (L]
APR 219X, Payment cectectionie atso Zeta APR
available upto I months Al unes are brand t -
new and baxed aad otlured weh ful | Sudget Plan
mancdacturars RTB wairanty, Al prices quoted | CoshPrice [r."]
fer cashehegue of SwitchDetta card. No o0 £366 doposit then
16a00%s) charges for credd casds Martin 02 25 per month
Lynchis a keensed credit beoker, Full | Toml Credn
writtan deiads are available on Prox: (713
request Finance is subjectiostatus. | APR NI O%

E&0E £10 p&p on all majoritems L

HEIL SO' N\D #, aring is believing

SHURE MICROP

S IS | Pt

/o

HONES

Next time you hear excellent transmit audio that sounds so much better than usual, odds are
the operator will be using a Shure Microphone. Having just spent upwards of £1000 on your
new H.F. transceiver, you owe it to yourself to use a decent commercial grade microphone.

g Shure 5267 Shure professional SE-206 Speaker
= mk| | Famous SM2 Head Set and boom  Fed up with over priced tin boxes with a cheap
quality from the microphone. Featuring a looking loudspeaker? So are we! From the UK.
If space and weight is a premium and a == American high precision Cardioid distributors of Shure comes a convenient
#ood reliable PSU is the order of the manufacturer, Ideal  Dynamic insert. Dual speaker offering excellent distartion free audio
day, then try a'switch mode Icom PS-85 JOIN WAB NOW for use with the  Isolated earphone to compliment your H.F. or VHF transceiver.
for size. Very small and compacr and oAl L ol s FT-1000MP. FT- enclosures for enhanced  Low cost and easy to install. the Phonic SE-206
backed by lcam’s famous two year e s comprehensive 1000, TS870S, TS-  clarity and a fully adjustable  has a maximum rating of 50 Warts, a 5.25"
warranty programme of awards hased on ihe Ordanance 9505 and most H.F. boom. Ideal for the dual polycarbon speaker cone and includes a I soft
= Survey maps of the UK. Awards are opento all  base stauon receiver users, FT-1000 dome tweeter. We also have a handy universal
RRP £245, ML&S £199.95 licensed amateurs-and shart wave listeners, transceivers. {MP/D) and IC-775D5P, but  swivel mount (RK-{5) enabling the unit to be
No OSL caris required. Fos further details vist ~ ML&S will work with any H.F wall mounted.
Y FT-736 the WAB Website at £149.95. transceiver. ML&S £66.95 each or £99.95 per pair.
aesurl-/ g/ weusers zetne.co uk/gintw/wab/him ML&S £269.95 RK-15 wall bracket £21.95

Pro Series Headsets are designed to meet the
demands of top contesters and DX chasers. The |
light and comfortable headset combines with a
flexible boom which houses either a HC4 or HCS mic,
insert. The range has 3 models, the original “Proset” full
headset, the “Pro 5" which only uses a single ear piece,
and the “Pro Micro” lightweight unit. All 3 designs may
be fictad with either of the “HC” inserts, and require an
AD-| adapter. To PTT the transceiver you can add a
foot switch, or udlise either the YOX or MOX control
on your transceiver. The HC4 (DX}, and HCS (full
articulation) microphone inserts are available separately.




This month it’s
the turn of
Charles Miller
to look after the
PW vintage
‘wireless shop’.
Specialising in
truly ancient
wireless
equipment
Charles turns
his satirical gaze
to look at some
“heroic failures”
from the world
of thermionic
devices!
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thermionic devices. Note that [ purposely

don't say valves, because it's not certain

whether our first examples were in fact
valves in the usual sense. Going back to the heady
days of Lee de Forest, when valve development was
in its infancy, all sorts of ways were tried of
modulating the flow of electrons from the cathode to
the anode of a diode, and thus to make it amplify.

Included in the trials were ‘external control
electrodes’, which were a dead loss. This, we are told by
those who ought to know, was due to the fact that in the
case of ordinary valve envelopes an external control
electrode couldn't possibly influence the space charge
around the cathode.

After a brief interval of about 30 years Telefunken
cracked the problem, by which time the development of
efficient ‘real’ valves had made the question largely
academic. But what the hell, why waste 30 vears hard
work? Thus, in 1933 the wonderful ‘Radio Rod’ made its
debut.

elcome to the shop! Find yourself a
comfortable place to sit because this time
I'll be looking at the story behind a couple
of heroic failures in the world of

Contemporary Photographs

Contemporary photographs showed radio rods, known
generically as ‘Arcotrons’, to be about five inches long and
about an inch in diameter. They contained nothing more
than a simple filament enclosed by a tubular anode, in this
respect resembling very early Fleming diodes.

The rudimentary electrode assembly was mounted on
stiff wires which passed out through the glass pinch at the
bottom to form the same type of connecting pins as used in
loctal and other all-glass valves,

The control electrode took the form of a metallic
poating sprayed onto the envelope: Some rods were highly
evacuated, others were gas-filled.

As to how they worked, we have torelyon a
contemporary description penned by a certain Dr.
Gradenwitz. However, at this stage it has to be said that it
may have lost something in the translation!

British journalists, especially those writing for the so-
called ‘quality press’ are capable of perpetrating some
pretty diabolical elliptic sentences but the good Doctor’s
effusion contains the longest and most complicated
example [ have ever seen, and which I've had to render
into English in an empirical manner. It doesn't help, either,
to find occasional references to a non-existent ‘control gnd’,
which I've taken as a mis-print for control electrode.

“Radio rods,” stated Dr. Gradenwitz, "are subject to
operating conditions altogether different from those of
conventional valves. It is impossible to record any statical
[sic] characteristics ... the glass wall being charged with
electrons whenever a positive voltage was applied to the
control grid [sic}, while the total voltage resulting from that
of the control coating and the voltage on the charge on the
inside of the wall is always nil”. (If you think this is hard to
understand, wait for the next bit!).

“No amount of positive grid bias has any effect. This is
true also, more or less, of any negntive voltage applied to the
control coating. At the same time Telefunken reds will
respond to alternating h.f. voltages, there being set up
excess charges on the wall whenever the voltage on the
outside coating is varied, so that the resulting voltage is no
longer nil. These excess charges always take a certain time
to be compensated across the insulation resistance of the
glass wall’

I certainly don't intend to quarre] with the description
provided by Dr, Gradenwitz, mainly because I don't
understand a blind word of it. If any reader does know what
it means, it might be better to keep quiet about it. (People
might look at you strangely),

However, to return to the good Doctor's dissertation:
“Telefunken rods destined for purposes of amplification are
designed as high vacuum valves, whereas those devised for
detecting purpose are of the gas-filled type ... [they] are
directly heated with alternating current. No direct]y-heated
valves have so far been very successful as detectors, owing to
the direct effect exerted by the filament on the grid and the
influence of voltage variations on rectification”, | This
appears to be a long-winded way of gaving that they would
hum like mad|.

“However, gas-filled Telefunken rods, on account of their
characteristic behaviour, as explained, are insensitive to low-
frequency voltages. Any voltages applied from the outside
are, so far as the negative halF-wave is concerned,
compensated by the ions of the residual gas, in fact, the lag
between the electrons and ions is only felt as the frequency
becomes more rapid, until the ions in the case of real high
frequency are no longer able to follow.

“Only low-frequency ascillations are thus compensated
by ions, resulting in a rectifving effect which is quite similar
to the detecting effect of standard valves.

“The insensitiveness of the gas-filled radio rod to low
frequency by no means affects the low-frequency modulation
of the h.{. pulses. Oscillation on the grid being invariably of
high frequency |is) in turn modulated in accordance with the
rhythm of the speech or music transmitted. Whereas a
frequency of, say, 100 reaching the grid from the alternating
current mains has practically no influence upon detector
rods, a sound of the frequency of 100 arriving from the
transmitter will readily be passed on”. (Well, of course, what
else?)

A circuit exists of what is claimed to be an actual tuned
radio frequency (t..f.) receiver using radio rods. An h.f.
transformer preceded the first rod, described as being an h.f.
amplifier.

On the other hand, since there appears to be a
conventional reaction coil in the anode circuit, it might
really be a detector, Whatever signals appeared at its dnode;
whether r.f. or a.f., were directly coupled to the control
electrode of the next rod, named as the detector but possibly
an a.f, amplifier. The anode of this rod was resistance-
capacity coupled to the grid of a conventional gutput valve
for. as the good doctor explained just before the men in white
coats came for him:

“You have seen why radio rods are not suitable for L.f.
purposes and therefore will not be surprised to note that a
three-electrede valve of the ordinary type is utilised for the
output®

Frankly, by this time ] wouldn't be surprised by
anything regarding the radio rods except to learn that they
ever entered gainful employment

Enough of this frivolity, however, let's now turn o the
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serious subject of the ‘Sargrove Wonder Valve’ which, apart
from anything else, was British,

John Sargrove

John Sargrove was an electronics boffin who owned a small
but go-ahead firm in Walton-on-Thames, just south of
London. Mr, Sargrove's proposition was to make a single
valve type that could be used in every stage of a radio
receiver.

It's difficult to conceive of a single valve type capable of
operating in such diverse roles as frequency-changer and
high tension (h.t.) rectifier but that was exactly what Mr.
Sargrove anticipated. He must have been able to put
forward a pretty convincing case for his project because he
managed to get the British Tungsram Valve Co. interested
enough to put money into it.

As | mentioned some time ago, Philips NV had a
substantial interest in British Tungsram, which provided it
with a useful watching brief without being directly
involved.

Because the project initially was kept secret it's not
known exactly when work started on the ‘universal’ valve.
But by the autumn of 1947 it reached fruition in the form of
the extraordinary UA-55 double beam tetrode,

The two sections of the valve were disposed on either
side of a central common cathode and, as will be seen in the
diagrams, a screen in the form of two ‘Es’ face-to-face, was
fitted around the cathode assembly with the top and bottom
arms of each forming the beam-shaping plates.

The anodes were shaped rather like shallow straw hats
with the crowns facing towards the two E-shapes. Nine
lead-out wires were needed, for which a new type of 9-pin
all-glass base was developed, not unlike that of the BSA
base that came into popular use a few years later. The
heater was rated at 55V, 100mA, making it suitable for
a.c/d.c. operation on either 110/120V or 2007250V mains.

Astonishing Versatility

The stated explanation of how the astonishing versatility of
the UA-55 was achieved says that it was “due to varying
the way in which the electrodes were connected and to how
much voltage was applied to them”.

For instance, if you strapped the anode and screen gnid
of a single section you had the equivalent of a high-slope
low impedance triode which could be used as a local
oscillator in a superhet, with the other section acting asa
mixer, In this application a conversion conductance of
700mA/V was claimed with an h.t. voltage of no more than

Fig. 1: Sectional view of the electrode assembly of
the Sargrove UA-56.
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could take on the job but due to fairly high inter-
electrode capacities neutralising or some other
stabilising method was necessary to prevent self-
oscillation. This would have represented a major step
backwards of some 20 years to before the advent of
the screen-grid valve.

To make up for this failing, a variable-mu effect
could be obtained if the two grids and the two anodes
were strapped and different voltages applied to each
of the screen grids. Exactly how this voltage change
could be related to a eonventional automatic volume
control (a.v.c.) system was not revealed to us, nor
were we told how detection was to be achieved in a
superhet.

Maybe Sargrove-Tungsram weren't too sure
themselves? Maybe you had to strap the electrodes in
each of the valve sections to make up a sort of double
diode?

We're on firmer ground as regards a.f.
amplification because the tetrode sections would
wark in much the same way as will most ‘straight’ r.{.
pentodes if the screen gnd volts were kept low, 1.e., of
the order of 15V. The slope obtained in this mode was
4.8mA/V, so a.f. sensitivity shouldn't have been a problem a Sargrove UA-565.

So to the output stage, With the electrodes of both Note the B9A type
gections strapped grid-to-grid, screen-to-screen and anode- base.
to-anode, and with the latter two supplied with only about
90V h.t. a power output of around 1W could be abtained.

This was considered acceptable for the kind of small

receivers envisaged as using the UA-55, The slope in this

application was high at TmA/V, the grd bias low

at -5V and the optimum load
also low at 2,500Q.

The anode and screen
grid currents were not
stated but they must
have been pretty
low,
Evidence of
this fact
was
provided by
the description of
how the UA-55 could be
used as a rectifier.

By strapping both anodes
directly and connecting these via limiting
resistors to the strapped grids and screens, the
valve would act as a half-wave rectifier capable of
delivering up to 25mA with a small internal voltage drop.
The manufacturers envisaged using for this lowly job valves
that had been rejected on test as not up to standard for
general use. (Shades of Lee de Forest!).

It's an interesting thought that since every receiver
would need a rectifier, the expected quality failure rate for
the UA-55 must have been between about 20 and 30%.

Into Quantity Production?

Whether the valve did, in fact, go into quantity production
is unclear, but if it did, precious little evidence survives of
its appearance in actual receivers. In fact, the only example
so far traceable is & two-valve t.e.f. thaf was reported as
being exhibited at RadiOlympia in November of 1947,

The receiver in question had another claim to
originality as it employed a very early form of ‘printed
circuit’ with many of the components ‘sprayed’ on to the
Paxolin circuit board. How many of these boards were made
is another matter for speculation, but they may well have
been counted in dozens.

If 0, there's a very good chance of some of the
hoards being preserved in lofts or cellars, because at
that time-the British were well known for not wantonly
throwing anything away, “in case it comes in. useful”
Keep looking! PW

Fig. 3: Actual view of

Fig. 4: An early type
of ‘printed circuit’
receiver using two
Sargrove UA-55s.
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Fig. 1: Inside the MFJ-45E
showing the substantial
inductor. An idea of the

slze of the unit is provided

by the two pence coin
above the front panel.
Meter iltumination is
provided by the ‘Meter

Lamp’ socket on the left of

the rear panel,
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ince [ have started to
enjoy operating ‘stroke
Portable’ from my car again,
using the versatile Alinco DX-
70, I've used a variety of
antennag. In the past 1 always
opted for a simple ‘long wire', tuned up with the
at.u from the main shack ... but having to continually
take it; from the house and into the car and back agamn got
on my nerves. So, something else for tuning the antennas
had to take its place!

My renewed interest in h.{. portable operations really
accelerated in 1998 when in mid summer, | started using
the triple magnetic mount (reviewed in the October 1998
PW as Out & About With Pro-AM Antennas & Magnetic
Mount’) in conjunction with the Pro-AM h.f. whips
antennas,

[ found the mag-mount and whip combination suited
‘my portable operations on h.f very well indeed. (Although |
don't actually work ‘mobile’ for safety reasons - see the
Pro-AM review)

The Pro-AM whips were easy 1o use, except that | had
to continually re-adjust the whip section to work over the
whole band. This was because the
American-made antennas are
optimised for work in their s.s.b.
section of the various bands.

Using my main a.t.u. for
portable operation as well as at
home was a first class idea
because I was able to tune the
mobile whip over the whole of the
European band plan sections. [ then only had to get out of
the car when I wished to change band altogether.

However, as I've mentioned, | quickly found it was a
real nuisance to be continually taking the a.t.u. in and out
of the house, And that's where the idea of trying out a
small portable type of at.u..came about in the form of the
MFJ-945E.

What's In The Box?

So, what's in the MFJ-945E's box? In fact, it’s a
remarkably compact a.t.u. - measuring 210mmn (wide)
148mm (deep) and 60mm (high) and considering its size,
the maximum (claimed) forward power rating of the 300W
(High range) is generous with the lower range covering up
to 30W. However, inside the unit 1s a very large
(considering the size of the actual a.t.1L) antenna matching
inductance on which the tappings are selected by a rotary
switch.

Most of the inside of the unit is taken up by the
matching inductance and the tuning
capacitors. The two meters providing
“orward and reflected * power levels are
tucked up right in the front of the a.t.u. (See
Fig. 1

Apart from the antenna matching
inductance, the unit is a straightforward
a.t.u. with built-in v.s.w.r measuring

facilities. However, there's no ‘average
power' indication facility provided and so
the meters continually flick up and down
with speech or ¢. w. keying

arJ MOBTLE TUNER
MODEL MFJ-945E

Using The MFJ-945E

When the MFJ-945E arrived at the PW office { quickly
unpacked it and managed to use it for the first time on the
way home! My favourite /P’ location is on high ground, not
far from Wimborne from where | can just glimpse the sea,
between the Needles on the Isle of Wight and Hengisthury
Head, just to the east of Bournemouth,

From this location 've been able to work all around the
world on h.f,, using powers ranging from less than 5W to a
maximum of 50W. However, my usual power level (on a.s.h.)
is around the 26W level, with c.w. power rarely exceeding
5W, but even on 100W tests in damp conditions (February
weather) the a.t.u. coped well with ne ‘flash-overs’.

Using my Pro-AM HF80 on 3.5MHz [ now tend to use
a long wire radial. With the long wire radial run out to its
maximum of 30m the MFJ-9455E
enabled me to get minimum
reflected power from the antenna
resulting in excellent QSOs all
over the UK on the 3.5MHz bany
In fact the a.t.u. proved
delightfully easy to use with all my
mobile antennas (8.5, 7. 14 and
18MHz)

In practice, | found that rotating
the inductance control and then setting the transmitter
control and then finally adjusting the antenna control
worked well, The small, neat meters proved very adequate
for the job and the whole unit proved remarkably easy-to-
use and an ideal size for use in the car.

In fact, the MFJ-945E sat very comfortably on top of my
Alinco DX-70 and the two units together provided a very
neat looking pair.

At home [ found the a.t.u. could cope with everything |
‘threw’ at it - including a true 3.5MHz 'long wire', short
wires and my old G-whips. It was truly versatile.

Quality & Finish

In past reviews I've commented on the poor quality of finish
on some MFJ items, There have been many occasions when
despite their innovative approach to Amateur Radio
equipment this manufacturer’s wide range of products has
been let down by the sharp, unfinished edges on equipment
cases, front panels and boxes

However, I'm pleased to say that this problem does not
occur on the a.t-u. under review because it has rather neat
plastic end panels and soft resilient feet’. Well done MFJ!

Needless to say, ['ve actually been very impressed by
the a.t.u. and apart from it not having ‘peak hold’ facilities
on the meter (which I can live with) | was happy to buy the
review unit itself!

My thanks go to Waters & Stanion Electronics
PLC of 22 Main Road, Hockley. Essex SS5 4Q85, Tel:
(01702) 206835, FAX: (01702) 205843, for the loan of
the MF.J-945E which they can supply for £89 plus
£5 P&P. W
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Please mention Practical Wireless when replying to advertisements

RAINHAM RADIO
RALLY '99

ORGANISED BY THE BREDHURST RECEIVING AND TRANSMITTING SOCIETY

Sunday 18th April, 1999

RAINHAM SCHOOL FOR GIRLS
DERWENT WAY, RAINHAM, KENT

Doors open 10.00am

(9.30am for disabled and ltems for the
Bring & Buy.)

Admission £2.00. Under 14 years, free.

Talk in will be on $22 GB4RRR.

Very casy 1o find from Junction 4 of the B2 Motorway A278. Or from the
A2 in Rainham. Just follow the R.R.R. arrows.

Al the regular traders plus a foew new ones, Many special infcrest groups
represented - L.c. RNARS, KRG, Kent ATY Group, G-QRP Club, TCPAP,
TANGO-ECHO, BARTG, etc.

Plenty of off road parking. Hot & cold food arvatlable. Hot and cold
drinks. Somewbere to sit and drink.

MARTIN on

(01634) 365980

any reasonable time.

[PHONE | A NI( Y FAX |
PioNe | ANGREX SUPPLIES LTD "
b= DISTRIBUTORS OF ELECTRONIC VALVES 2086

TUBES AND SEMICONDUCTORS AND LC.S.

1 MAYO ROAD » CROYDON » SURREY CRO 2QP
24 HOUR EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS
¢ 10.00 300 | V6 0.0 |
AZ3 6 K788 1200 6A0S 2.00 G 500
10.00 N78 .00 SARS 2000 X4 300
850 0A2 300 150 &X567 300
350 300 4.9 100
EBt0¢ 2000 300 00 12aU7 1%
EABCH0 100 3 300 CAWAA 4.00 124X7 500
1] 150 PCFBD .00 6B4G 2.0 12AXTA 150
£8 1% PCLE2 100 68A% 1.5 12AXTWA 6.00
EBFRY 150 B80S 250 6BED 15 200
EBLI 15.00 250 200 200
eCC 15.00 PDEO0 800 200 \ 1000
15.00 PL3% 300 581 400 12BYTA 7.00
300 3 200 EBRE 400 120w 15 00
ECC 150 PLSO4 300 SBWE 400 126 10.00
£CC 500 200 5B\ 100 "Ho
1% 1] 10.00 10 2500
0 PLB02 4 i 200 @500
ECA 15.00 300 100 150
1.9 150 5.00 1A 150
% b 200 100 8124 5500
ECH42 150 150 813 215
ECHs} .00 Q0Ve3-204 1000 %0 8500
182 5.00 0Qv0e-4A 12.00 6.00 B56A 2000
I $.00 .00 1750 87A 3000
ECLLAX 2500 30 150 1000 NI1A 500
EFAIA 350 550 BF6G 600 2504 1250
EF33 n 200 6#07 5 | 7151 6.00
EF0 400 ICLE3 200 66K 400 5763 6.00
EF8 5.00 v 25 ] 400 600 | sasa .00
EF91 200 Ly 12.00 BJSAA 400 S840 125
EF1834¢ 00 30 100 807 600
1k ] 1500 a0 27150 6080 600
€L 800 200 750 458 1500
1346 6.00 30 300 1% 20t 8.50
€L .00 YR150/30 300 SXEOT 400 63384 %0
(403 350 9 10.00 15.00 65504 5.00
ELse 2125 1500 1500 63838 15.00
€L95 .00 150 LEWGE 1000 1028 15
£L360 15.00 382 12.00 6Q3 300 10274 25.00
ELs0a513 1200 ACX2508 L] 6547 00 7199 15.00
EM3d 15.00 SR4G) 1% 65C7 300 7360 2500
EM31/4? 400 SU40 10.00 65G? 3100 75814 1500
ENSY 1% SL4GB 10.00 65JT 300 ToBE 15.00
€200} i S .00 300 S8 000
850 { 250 651787 $00
623137 6.00 5.00 BSNIGT 500
1 15.00 600 flJea 150
OPEN TO CALLERS MON - FRI 3AM - 4PM. CLOSED SATURDAY.
This is & solection fram ur stock of aver 6000 types Plaasa eaquire for fypes nat
Tisted Qbsolete itams e ow fity. Valves are new mainly original British or
American brands Tasms CWO/ min order £10 tor credit Cards,
P&P 1-3 valves £2.00. 4 - 6 valves £3.00. Add 17.5% VAT to total including P&P.

HEAVY DUTY PSU's

—————— -

These top quality, stabilized, protected power
supplies, are the most compact design availabie,
measuring only 160 x 120 x 280mm.

They are both rated at 20/25A, and the HT1520
(pictured) also has Voltage & Current Meters, as well
as a variable voltage control giving an output
between 3.5 - 18v DC.

HT1420 £15995 £99.95
Voitage 13.8v DC Current Rating 20/25A
HT1520 £17995 £119.95

With Vohage & Current Meters, and Voltage Control
Voltage 3.5-18v DC Current Rating 20/25A

HIGH PRECISION
SWR/POWER METERS

Built to the highest standard, these highly visible
cross-needle meters give a continuous reading of
SWR and AVG/PEP Power. No switching is needed.

CN-144 £8+45 £69.95
140-170MHz 15/150/1500W
CN-V/UHF £9+45 £79.95
140-170,410-450MHz 15/150/1500W
CN-220 £115:95 £99.95
1.8-250MHz 15/150/1500W

Avajlable_only by mail order from our sole distributor:

EASTCOMM

Cavendish House, Happishurgh, Norfolk NR12 ORU
Free UK mainland carriage! For full catalogue send £2 in stamps

(——| Sales order line F;m:rq

miin 01692 650077 k=
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This month the
Rev. George
Dobbs GIRJV
provides a blow-
by-blow account
of building a
double balanced
mixer, following
immediately (of
course!) after
his usual
appropriate
quotation!

IUilliam Shakespeare irom tose's Labour's Lost)
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Larrying on the

n the last column, | offered the reader a

Universal VXO (Variable Crystal Oscillator). Its

a useful amateur bands variable frequency

generator with a whole variety of possible

applications. It prompted me to think that 1

ought to offer at least one practical application

for the VXQO.

Before we jump into something new, a couple of
readers have asked me about the availability of amateur
bands erystals, something you will certainly need for the
VXO. So, here we go!

Some of the QRP constructor
suppliers stock amateur band
crystals usually at the
International QRP Calling
Frequencies (3.560, 7.030, 10.116,
14060, 21.060 and 28.060MHz).
And to help, I'm pleased to say
that Chris Rees G3TUX of The
QRP Component Company
(Editorial note: please see
information panel at end of column), holds a stock of QRP
crystals and some other amateur band frequencies.

Those readers blessed with (if that be the appropriate
word) an Internet connection can also obtain a range of
amateur band crystals from Funk Amateur magazine on
their WebSite at www.funkamateur.de

Obvious Application

An obvious application for the Universal VXO is to use it
as the frequency source for a direct conversion receiver.
The design has the advantage of offering plenty of r.f.
output: up to about 2V peak-to-peak.

The r.f. output is more than adequate to drive a
passive double balanced mixer, one of the better mixer
options for a direct conversion receiver. The only problem
here is that commercial double balanced mixers (although
excellent in use) are rather expensive.

In the past [ have had good results with home-brewed
double balanced mixers (d.b.m.s) for receiver mixers and
double balanced modulators,

1 now share this knowledge with PW readers with
some trepidation. My caution comes from knowing that a
home-brewed double balanced mixer involves the winding
of two trifilar transformers and getting the connections
right!

The trepidation arises because 1 can recall a

transceiver design of mine published in the 1980s. which
generated a more than usual number of letters and phone
calls of disappointment. In every single case the failure was
caused by incorrect winding or lead identification of a bifilar
wound transformer. But [ know that current PW readers will
not let me tand themselves) down. You will get it right -
have as much confidence in yourself as I've got in you!

The Circuit

The diagram, Fig. 1, shows the circuit of a double-balanced
diode-ring mixer. Diodes offer good dynamic range (strong
signal handling capability) in mixer circuits.

The problem is that the diodes have a conversion loss
rather than the gain that comes from active mixer circuits.
The losses may be in the order of 5-10dB, which may mean
having to obtain more gain in other stages of a receiver.

For first mixers in a receiver - and especially when it's
the only mixer in a direct conversion receiver - the better
dynamic range more than makes up for the losses.

Excellent commercial d.b.m.s are available and the
common SBLY1 is often used in amateur circuits and these
are expensive components. Fortunately though, with some
care, it’s possible to make a d.b.m to give an equally. good
performance.

Trifilar Winding

Transformers T1 and T2 provide 500 termination points and
the trifilar winding presents the input, output and local
oscillator ports to a balanced diode bridge, D14, Compact
construction and a symmetrical layout help to maintain the
balance of the circuit. | will describe the methed that has
waorked for me in some detail. The completed DBM circuit
board would be useful as a mixer or a balanced modulator.
Commercial DBMs usually include hot-carrier diodes
but in this circuit, and in most of my other home-built
DBMs, I have used commonly available high speed silicon
diodes. There is advantage in matching the four diodes. They

can be the cheap IN914 or IN4148 or similar types which

are easy to match with the resistance ranges on a
multimeter. The typical forward resistance of such diodes1s
in the 5 to 20 Q range. Finding four diodes with closely
matching forward resistance will produce a better mixer.
Simply measure the forward resistance of whatever diodes
you have to hand and pick the four best matches. The ‘back’
resistance will probably be over 1M(2 and need to be
checked,

Making the DBM

The really critical part of building the DBM circuit 1s
winding the transformers T1 and T2 and waring them
correctly into the circuit, Extra care at this stage will repay
you with succeas!

The heading photograph shows the praject with one
transformer mounted on a home-brewed ‘surface mount’

Fig. 1: Circuit of the double balanced diode ring mixer
project.

Input Qscillatoe
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This month’s project - a miniature mixerl

board that | use for building a DBM, It's a piece of
unetched printed circuit board some 40mm by 20mm
divided into 12 soldering pads.

Drawing a saw blade acrass the copper-clad side of the
board to make 12 ‘islands’ produces these pads. The
islands are then tinned with solder. [ have numbered the
pads. as shown in Fig, 2. to help the wiring layout.

The Transformer

Each trifilar transformer is wound with (three lots of) 15
turns on an FT37-43 ferrite toroidal core. This core has a
0.37 inch outer diameter and a permeability of 850,

In practice other fernte toroidal cores of similar
diameter would probably do the job well. I have often
wound DBMs on surplus ferrite cores. (But remember - the
cores must be ferrite rather than powdered iron.

In a trifilar winding, three wires are wound through
the core. This can be done with the wires lying side by side
but it’s more common to lightly twist the three wires so

Crystalis for the VXO project:

Chris Rees G3TUX of the QRP Component Company
({look out for his distinctive van at the shows -
complete with number plate G3TUX) stocks wire
ended crystals for 3.560, 7.030, 10.116 and 14.060MHz
for £3.50 each plus £1.50 P&P (any quantity).
Write to PO Box 88, Haslemers, Surrey GU27
2RF. Tel: (01428} 661501 (9am to 6pm Monday 10
Friday, not Sunday pleasel), FAX: (01428)
661794.

Note from Editor: All my QRP transmitters (some
empioying VX0 drive) use the wire-ended crystals
from G3TUX. In my opinion they're very useful and
versatilo. G3XFD,

they can be treated as a single wire in the winding process.

A thin gauge wire is required for the windings and for
this job 1 have some 0.2mm (36 s.w.g.) wire designed for
use with a wire-wrapping tool, which has a coloured
enamelled coating. My three little reels of this wire have
different coloured enamels, which helps with lead
identification. {Wire of one colour is also fine because the
leads can be identified with an multimeter).

To wind the transformers, cut three lengths of the wire
(different colours if available) about 300mm long. Tied the
three wires together with a knot.at each end. Secure one
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dot. So the dotted ends become wires 1
3 and 5 and the other ends wires 2, 4
and 6.

Now The Fun

Now it's time for the fun bit! Lay out the
wires as shown in Fig. 3. Remove the enamel
from the ends of the wires and tin the bare
copper ends, (This is the point at which the
wires can be identified using a resistance
range on a multimeter, or any other :
continuity checker). Fig. 3: The
Next, you should position 1 and 6 and 2 and 4 out of layout and wire
either end of the toroid as shown in the centre toroid of Fig. end
4. Wires 3 and 6 are taken under the toroid, twisted, then ‘numbering’ for
soldered ogether. each toroid.
Make up T1 and T2 as a mirror image of each other as

FT37-42 toroid

shown in Fig. 4. Leave them on the bench in this formation
ready for adding to the matrix circuit board.

The two transformers are now added to the matrix
board as shown in Fig. 5 (left and right in Fig. 4). This
must be done correctly or the mixer may not work.

The order 18 (for T1) - lead 1 to pad 1, leads 3 and 6 to
pad 5, lead 2 to pad 9, For T2 - lead 110 pad 4, leads 3
and 6 to pad 8, lead 2 to pad 12, lead 5 to pad 3 and lead
4 10 pad 11. The diodes may now be added to pads 2, 3, 10
and 11 (taking care to place them in their correct polarity).

The diode ends
soldered to pads 2 and
3 must cross over
without touching.
Pads 5 and 9 are
Joined and pads 9 and Input
12 are connected to i
ground. (For a direct
conversion receiver
the signal input is at
pad 1 the local
oscillator input is at
pad 4 and the output r
is from pad 8).

Phew! You've now built a double balanced mixer for a
fraction of the price they cost to buy. Next time we will
complete the other aircuit stems required to make the
complete receiver. Cheerio until then - and I know you
will be successful! 2.4

Fig. 4:
Diagrammatic
explanation
showing how
each loroidal
transformer is
wired (see text
for more
detaiis).

WT 1088
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Fig. 5:
Component
lay-out for the
double
balanced mixer.

end of the three-strand wirein a . @ - =4
small vice - I use the crocodile elip in f )
3 1 e 1 2 3 4 —

a ‘third-hand’ bench jig. ] ——
The three wires now require 3 6 7 8 | 20 = )
twisting together. In practice I've . - : rm
found that slipping a cucktail stick : = - L (=g
{or something similar) between the WT110% Crd
individual wires at the free end ==
provides a convenient turning *handle’. Fig. 2: Pad :
Twist the wires to praduce about three or four numbering -
twists per centimetre. The wires are now ready for sequence for o
winding as if they were a single wire the mixer -
Wind 15 turns on the toroid core and separate the project. See =

six wire ends with the beginning of each winding at text for detailed ==
one side and the end of each winding at the other side. construction ™
(This is shown in Fig, 3 - Stage 1) advice and c
The convention on the circuit disgram is to mark assembly ==

the beginning of each winding with a instructions. —
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fAintenna

In this visit to
the Antenna

Workshop, Dick

Pascoe GOBPS
raises the topic
of “Top Band’
antennas for

small spaces - or

ways of getting
a quart out of a
pint pot!

Fig. 1: The half acre plot
that Dick GOBPS calls
home - to his antennas.

Road

Doublet antenns
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Overhead power lines ]

uring recent occupancy of the ‘Antenna
Workshop, I've discussed several types of
antenna but missed out on those for ‘Top
band’. After being taken to task about this by
more than one reader, this is my earliest
opportunity to remedy the matter!

When considering the space required for antennas it is
always easier to check the tower for my 144MHz beams
rather than the space needed for my h.f. antenna system. [
have been planning to upgrade my 1.8MHz antenna for
some time.

Then some six years ago we moved from a large three
story Victorian house to a bungalow, The old house didn't
have a large garden but the height helped a lot. My
vertically mounted 3.5MHz full size loop, with some help,
tuned up on 1.8MHz too.

However, moving to the bungalow made life a little more
difficult, especially as we now have power lines on three
sides of the garden. The biggest advantage of the new
home is the size of the plot. Half an acre of space does
make it much easier to erect decent antennas, in spite of
the power lines.

The drawing of Fig. 1 shows the plan of my present
house and the constraints. The doublet antenna with the
feed at the top of the 20m tower works well - well mostly,
but of course always could be better.

Legends

A few years ago, | was lucky enough to stay with the late
Doug DeMaw W1FB, one of Amateur Radio's genuine
legends. He took me for a walk us around his ‘plot of land’.
It had been a multl hundred-acre farm, left to return to
nature.

The only exception to nature, was the field where he had
his antenna farm. There, Doug had erected four telegraph
poles for a horizontally mounted full-sized 1.8MHz wire
loop (about 12m above
ground). Although it

P surprised me to see it

Tower (20m) /

mounted horizontally, I
was told that it worked
very well.

Now, when someone
like Doug tells you a
thing works, you listen.
The sheer size of
antennas for the 1.8MHz
band makes space a
requirement, unless we
cheat of course. But -
8 don't go out - go up!

s

A M4 vertical antenna, radiates equally all around
the antenna. So, we might make a 1/4 vertical antenna.
Though on 1.8MHz, such an antenna would be 40+m
tall, which is still rather big so. again we will cheat a
little

Doug DeMaw has written inany articles on
antennas. One of his ideas was about loading up the
antenna support tower. A tower with a height of 40m
can easily be used as a “Top Band’ antenna.

Feeding such a vertical antenna, usually 'plugged’
into the ground, provides us with our first problem, to
which there are several answers. The first and in many
cases the easiest answer is a form of Gamma matching
system.

A heavy wire or rod (the diameter is not that critical)
is run vertically, alongside the tower and held firmly in
place between 250mm and 1.5m away (this distance
should not be less). The wire or rod is held in place by
fixed insulated bars mounted on the tower.

In the illustrations of Fig. 2 you can see the inner of
the coaxial cable feeding the ‘gamma’ rod via the air
spaced capacitor, for matching and fine-tuning. The
only electrical connectian to the tower, is of the wire to
the top of the tower as shown.

The antenna will need some fine-tuning. The
diameter and type of shunt feeder will affect the
tuning. The height of the tower, even the antennas on
the tower will affect it. Like may other antennas in use,
the time spent on getting it right, will be of benefit in
the end.

The bad news is that because of the limited height of
the antenna (compared to the ‘real’ A4) the maiched
bandwidth will be quite narrow. The ‘tuning’ capacitor
at the base could be moter driven to aid tuning. A good
Antenna Tuner in the ghack will also help.

A tip about raising long poles like this. Never let the
feeder hang loose from the top. It puts a great extra
additional strain en both the pole and the lifter. Tape
the feeder to the pole all the way down to the base.

Cheat A Little!

There-are other ways
to get an antenna up
vertically, cheat a
little! Take one of
those cheap
fibreglass-fishing poles
that are available, —n
They range from 3m tor ———

over 10m long {(some
gven longer), but try
the longest that you
can. Although a good
ground is essential in
this project.

The ‘thin end' may
have to be cut back
until the centre hole is
found. The antenna
wire is fed through the
middle of the fishing
pole. If you are lucky
enough to have two
scaffold poles and a
Jjoiner we will get
closer to our required
40m.

With two scaffold
poles and the fishing
pole at the top, we will —
have a total length Wi

Fig. 2: The late Doug DeMaw
W1FB made this suggestion
for loading up the tower as
on the lower bands (see
taxt).

Rotator and beam antenna

Feedor joined
to the tower

Shunt fesad

|wire or rod)
spaced 250-600mm
from the tower)

Tuning
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{250p}
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T

‘Earth® rod
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antennas

that may be as long as
25m - or even more (Fig.
3). However, the final
length is likely to be
short 8o, a loading coil
will be required. The
best place to put this
loading coil is right at
the top, but is often
impractical, The next
best place for the coil, is
to put it will be just
above the joint of the
ey o fishing pole to the
|| Scoffoldpoles  gegaffold pole.
. With some 20m of
scaflolding and a five
| metre fishing pole,
calculations show that a
coil of about 144pH was
needed. With the 35mm
diameter pole I had this
equated to about 100
close wound turns. Use
this valued as a start
point for your own.

Bolt one end of
the wire to the end
of the scaffold pole
and after winding
around the pole,
the wire is passed
through a sma]l
hole and up the
middle of the fishing pole and out of the top. All
Jjoints should be taped to aid weatherproafing and
to stop the pole collapsing in on itself.

The coaxial inner is connected to the bottom of
the scaffold pole and the outer shield connect to
vour ground stake or, if you're lucky, to your earth
mat. The scaffold pole should be guyed of course,
but make sure that insulated materials are used.

Top Hat

Apart from loading verticals a form of “Top hat’ can
be used, the model shown incorporates both of
these techniques. The 15m of scaffold pole topped
by a loading coil of 53pH is capped by just two
wires which can also be used as guys. The 8.2m of
wire provides the ‘Top hat' effect in a imited way
(Fig. 4)

With the dimensions mentioned the antenna
should resonate about 1.84MHz. It is essential that
the diameter of the pole used is over one inch as if,
say 2mm wire was used the top legs would have to be
increased to 10m each side and the loading reduced to
32uH. A “Top hat’ is shown on top of the 12m poles. In
this case we again use a mixture of loading coil
(166uH) and “Top hat’ (Fig. 5)

The 166nH loading is made up of 119 turns on a
35mm former. The hat can be made up of anyihing. 1
have used a loop of fencing wire hung on a fibreglass
pole. The loop of wire was joined at short spacing to
the centre, much like the spokes on a bicycle wheel.
The 1.2m diameter will aid the resonating of this
antenna on the band.

It must be remembered that each of the
descriptions above, worked at my house! They
probably won't work where you live. The changes in
ground, the type of material used and even type of
tower used will change things quite a lot.

What I can say is that if you are willing to
experiment then a way forward will be found. The

Fishing pole
5m or more
Coll 144uH
1001 - 35dia
closewound

insulated

mounting C il
oaxial

pos | o—r(inner)

:~ “(outer)
e

K

=1

Fig. 3: Joining two
scaffold poles together
and using a long fishing
pole can take a vertical
antenna towards the
magical ¥4 (40m} on
1.8MHz (see text),
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B information on making vour own

gizes and notes given here are
intended to guide you towards
achieving a good antenna for the band.
Many amateurs will rely on a a
simple s.w.r. bridge to resonate their
antennas. There are many other
variables involved that the simple

Wira {8.2m) [ Wire {8 2m})
(it \
g Coll 53uR -

{see toxt}

Use insulated Scatfold poles

{15m overall)
bridge cannot cover. ‘fes, you may ?; ZL'I,‘L'::? r
have a low s.w.r. but is the antenna wires at 58
efficient? to the vertical '
. .
All Singing e
maounting .
On a recent trip ] bought one of the post cq:::'r?'
MFJ ‘all singing’ Antenna Analysers " :
(MFJ-259), not their latest version but - E touter!

the one with the meter and [requency

counter in it, This proved beyond

doubt that you should not rely solely on the s.w.r.
bridge.

Fig. 4: Using
8.2m long wires

Anyone doing antenna work should have an antenna  as both ‘top-
analyser (clubs should buy one to loan to members), loading’ and as
they are excellent. Just knowing the resonant part of the
frequency of an antenna and the (approximate)} guying system
impedance makes them worth the price. (see text),

For those wishing to get more ideas,
there's a lot of good reading available
inJohn Devoldere ON4UN's book
Low Band DXing. The next best {in my
opinion) is the ARRL Antenna Book, Coit 16601 /
which has several chapters aimed at 119t - 35dis
loop antennas and long wires. closewound

We can't miss out either, Les Moxon
G6XN's book, HF Antennas for all
Locations. First published in 1982 and
updated in 1993, this book still has lots
of ideas in it. Others books include Orr I
& Cowan's Vertical Antennas and |
John Heys G3BDQ's Practical Wire

‘Top Hat' {1.2m diameter)

Scaffold poles
| {12m oversall)

533645 TTUNS H0J SHNN3LNY 18 SHO0T 54809 30058 HIIO

Antennas or Peter Dodd G3LDO's

Insulated
mounting H1
post

Antenna Experimenters Guide. Any of
these hooks will provide good basic Coaxial
{Inner)
antenna. s~ (outerf
I have about 18 books on antennas _—
from around the world. From home-
produced by a club to text books on antennas, they
are all similar in many ways but there are also small
nuances of approach that can be used in differing
circumstances.

Fig. 5: A round
capacity, or Top’
hat loading
element on a
free-standing
venrtical suitable
for use on
1.8MHz (see 1ext).

Personal Computers

In recent years the profusion of personal

computers has brought forth a wonderful number
of programs allowing ‘medelling’ of many
clectrical parameters. Without doubt one of the
very best antenna modelling programs is EZNEC
from Roy Lewallen W7EL.

Used by some of the very best contest groups,
EZNEC allows you to input your ‘thoughts’ and
actually see them in action on your screen. This
highly recommended program is available from

Roy direct or via email at W7EL®@teleport.com

To misquote our Prime Minister, The Right

Honourable Tony Blair's ‘famously saying’

experiment, experiment, and to experiment, If
we work at it and experiment we will get a
1.8MHz antenna that will produce the goods
and just maybe work the world.

Happy building.
Dick GOBPS
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...continued from page 39

Reflector Elements

Each of the reflector elements is treated in much the same
way as the driven elements. The trap conversion is
identical to that described previously. The only difference
18 in the final assembly by allowing for a 5% increase in
dimension ‘L as given in Fig. 2. This gives the slightly
inductive length of the inner elements of 5.576m making
the overall length some 6.48m.

The driven element and reflector are mounted onto the
origina! TA32 boom, which 18 1.78m long. This gives an
inter-element. spacing of just over 0.11 for 18MHz and just
under 0.15l for 24MHz. The forward gain of this new
combination anienna is not super, but accords with what
the ARRL Antenna Book leads me to expect from a two
element beam antenna of this type. and that is about 3.5-
4dBd.

The front-to-back ratio as measured on air using a
steady carrier, (although not very scientific) gave a figure
of about 25dB. The front-to-side ratio is amazingly good. |
can null out EU' QRM by on air measured 45dB and more
distant signals can be reduced to the noise level.

This is no TH7 antenna but it does a fine job for me
and it cost only the price of some new trap covers. My
rotator, a Diawa DR7600R rotator (Yaesu equivalent
G600), turns this antenna plus a stacked 3-element tri-
bander -see heading photograph - is mounted on a 2]lm
tower (though it’s seldom above the 15m level). The
assembly has survived five winter seasons of gales.

Other Beams

For this article I've assumed that you have a Mosley
TA32. However, if you have a TA33 (o similar antenna
then these modifactions can still apply. All you will need to
do is experiment with the director along the same lines
and you'll have a 3-element dual bander for the WARC
bands.
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